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Hi- yes at a few big stories on DMD/Sarepta this week. The announced earlier in week an update
from their preNDA meeting. The one today from BusinessWeek sounds like the one you heard about
- though strangely not in our clips this morning. Will need to check on that.
First link below and attached pdf in case you want to print and bring home
It’s a really tough story on us. We didn’t know was coming today but did work with reporter. This is a
very difficult situation for us but need to think about how come off better than this.
http://www.businessweek.com/articles/2014-10-30/duchenne-muscular-dystrophy-moms-fight-forfda-approval-of-sarepta-drug

The second and third one are more on the announcement - from Matt Herper at Forbes and Joe
Walker at WSJ. Matt calls for CEO to resign.
http://www.forbes.com/sites/matthewherper/2014/10/27/sarepta-needs-fda-expertise-stat/
http://online.wsj.com/articles/sarepta-therapeutics-sees-setback-in-eteplirsen-drug-application1414414412
here’s the press release.
Sarepta Therapeutics Announces Regulatory Update on Eteplirsen

Updated and additional guidance received from FDA on specific data requirements for
NDA;
FDA states further discussion needed to determine what constitutes a “complete” NDA
submission;
NDA submission planned for mid-year 2015;
Company to hold teleconference today at 8:00 a.m. EDT
CAMBRIDGE, Mass.--(BUSINESS WIRE)--Oct. 27, 2014-- Sarepta Therapeutics, Inc.
(NASDAQ:SRPT), a developer of innovative RNA-based therapeutics, today provided
an update on its discussions with the U.S. Food and Drug Administration (FDA)
regarding its planned New Drug Application (NDA) submission for the approval of
eteplirsen for the treatment of Duchenne muscular dystrophy (DMD).
In meeting minutes received last week from a Type B Pre-NDA meeting that took place
in September 2014, the FDA provided updated guidance regarding the specific data to
be included as part of, or at the time of, Sarepta’s NDA submission. The guidance states
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that additional data are now required as part of the NDA submission, including the
results from an independent assessment of dystrophin images and the 168-week clinical
data from study 202. Additionally, the guidance requests more specific data including a
minimum duration of safety in new patients exposed to eteplirsen, patient-level natural
history data to be obtained by Sarepta from independent academic institutions, and
MRI data from a recent study conducted by an independent academic group. The FDA
indicated that further discussion with Sarepta “will be necessary to determine what
would constitute a complete NDA.” Based on these requests, Sarepta plans to submit an
NDA by mid-year 2015, pending any additional requests from further discussions with
the FDA.
"We are committed to satisfying the FDA’s updated requests for these specific data to
be included as part of an NDA submission and will continue to work with the Agency
toward the goal of a complete and acceptable NDA filing," said Chris Garabedian,
president and chief executive officer of Sarepta Therapeutics. "We believe all of the
data requests and additional FDA discussions that have currently been outlined can be
completed in time for an NDA submission by mid-year 2015. Obtaining an FDA
approval of eteplirsen for the DMD patients who may benefit from the drug continues
to be our highest priority.”
Excerpts from the Pre-NDA Meeting Minutes related to information that the FDA is
requesting as part of an NDA submission included:
"The sponsor should include 3-month data from at least 12 to 24 newly exposed patients at
the time the NDA is submitted."
"Available data from the other patients enrolled in the new eteplirsen studies (studies 301,
203, 204) should also be included at the time the NDA is submitted, even if exposure is less
than 3 months in duration."
"Additional data from later time points and from newly enrolled patients should be
submitted in the 120-Day Safety Update."
"FDA strongly advises the sponsor to obtain and submit patient-level natural history data.
FDA is prepared to appeal to the academic groups holding the data to allow the sponsor a
means to acquire the data."
"The study 201/202 clinical site inspection conducted in May, 2014, after the issuance of
the April 15, 2014, guidance letter, uncovered marked disparities in the
immunohistochemistry methodology and concerns about the reproducibility of the data.
The lack of confirmation of robust dystrophin measurement during the site visit
necessitates including the independent assessment of dystrophin-positive fibers and 168week efficacy data from study 201/202 in the NDA."
“FDA strongly urged the sponsor to submit the MRI data with appropriate natural history
controls.”
The FDA also stated that “[a]dditional discussion between the sponsor and the FDA will
be necessary to determine what would constitute a complete NDA.”
Conference Call Information
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Sarepta will hold a conference call to discuss this update today at 8:00 a.m. EDT (5:00
a.m. PDT). The conference call may be accessed by dialing 800.708.4539 for domestic
callers and 847.619.6396 for international callers. The passcode for the call is 38376370.
Please specify to the operator that you would like to join the "Sarepta Regulatory
Update Call." The conference call will be webcast live under the investor relations
section of Sarepta's website at www.sarepta.com and will be archived there following
the call for 90 days. Please connect to Sarepta's website several minutes prior to the
start of the broadcast to ensure adequate time for any software download that may be
necessary. An audio replay will be available through November 3, 2014 by calling
888.843.7419 or 630.652.3042 and entering access code 38376370.
About Duchenne Muscular Dystrophy
DMD is an X-linked rare degenerative neuromuscular disorder causing severe
progressive muscle loss and premature death. DMD affects approximately one in every
3,500 boys born worldwide. A devastating and incurable muscle-wasting disease, DMD
is associated with specific errors in the gene that codes for dystrophin, a protein that
plays a key structural role in muscle fiber function. Progressive muscle weakness in the
lower limbs spreads to the arms, neck and other areas. Eventually, increasing difficulty
in breathing due to respiratory muscle dysfunction requires ventilation support, and
cardiac dysfunction can lead to heart failure. The condition is universally fatal, and
death usually occurs before the age of 30.
About Eteplirsen
Eteplirsen is Sarepta's lead drug candidate and is designed to address the underlying
cause of DMD by enabling the production of a functional dystrophin protein. Data from
clinical studies of eteplirsen in DMD patients have demonstrated a broadly favorable
safety and tolerability profile and restoration of dystrophin protein expression.
Eteplirsen uses Sarepta's novel phosphorodiamidate morpholino oligomer (PMO)based chemistry and proprietary exon-skipping technology to skip mutations affecting
exon 51 of the dystrophin gene. Approximately 13 percent of the total DMD population
is amenable to exon 51 skipping. By skipping exon 51, eteplirsen may restore the gene's
ability to make a shorter, but still functional, form of dystrophin from messenger RNA,
or mRNA. Promoting the synthesis of a truncated dystrophin protein is intended to
stabilize or significantly slow the disease process and prolong and improve the quality
of life for patients with DMD. Sarepta is also developing other PMO-based exonskipping drug candidates intended to treat additional patients with DMD.
About Sarepta Therapeutics
Sarepta Therapeutics is focused on developing first-in-class RNA-based therapeutics to
improve and save the lives of people affected by serious and life-threatening rare and
infectious diseases. The Company's diverse pipeline includes its lead program
eteplirsen, for DMD, as well as potential treatments for some of the world's most lethal
infectious diseases. Sarepta aims to build a leading, independent biotech company
dedicated to translating its RNA-based science into transformational therapeutics for
patients who face significant unmet medical needs. For more information, please visit us
at www.sarepta.com.
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Forward-Looking Statements and Information
This press release contains forward-looking statements. These forward-looking statements
generally can be identified by the use of words such as “believes or belief,” “anticipates,”
“plans,” “expects,” “will,” “intends,” “potential,” “possible,” “advance” and similar
expressions. These forward-looking statements include statements about Sarepta’s planned
timing for an NDA submission for eteplirsen in the treatment of DMD; Sarepta’s plans to
work with the FDA towards the goal of a complete and acceptable NDA filing; Sarepta’s
ability to satisfy the additional FDA requests; the timing and submission of additional
data, analysis and other information to the FDA necessary for the FDA to make regulatory
determinations; the timing of and ability to initiate additional studies for eteplirsen and
other follow-on exons; and the potential regulatory approval of eteplirsen.
Each forward-looking statement contained in this press release is subject to risks and
uncertainties that could cause actual results to differ materially from those expressed or
implied by such statement. Applicable risks and uncertainties include, among others: we
may not be able to comply with all FDA requests; the FDA may determine that substantial
additional data is required for accelerated or other approval of eteplirsen or that our NDA
submission for eteplirsen does not qualify for filing, even with additional information; the
results of our ongoing and new clinical trials may not be positive; there may be delays in
timelines relating to an NDA submission, initiating clinical trials, or making a product
commercially available for regulatory or internal reasons; we may not be able to
manufacture sufficient supply for clinical trials or commercialization; agency or court
decisions with respect to our patents or those of third parties may negatively impact our
business and those identified under the heading “Risk Factors” in Sarepta’s Quarterly
Report on Form 10-Q for the quarter ended June 30, 2014 filed with the Securities and
Exchange Commission (SEC), and Sarepta’s other filings with the SEC.
Any of the foregoing risks could materially and adversely affect Sarepta’s business, results
of operations and the trading price of Sarepta’s common stock. For a detailed description
of risks and uncertainties Sarepta faces, you are encouraged to review the Company’s
filings with the SEC. We caution investors not to place considerable reliance on the
forward-looking statements contained in this press release. Sarepta does not undertake any
obligation to publicly update its forward looking statements based on events or
circumstances after the date hereof.
Source: Sarepta Therapeutics, Inc.
Sarepta Media Contact:
Tony Plohoros, 908-591-2839
tplohoros@6degreespr.com
or
Sarepta Investor Contact:
Stephanie Ascher, 212-362-1200
stephanie@sternir.com
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Bloomberg: FDA Commissioner Hamburg to Step Down After Six Years
By: Anna Edney
(Bloomberg) -- Margaret Hamburg will step down as U.S. Food and Drug Administration
commissioner next month after almost six years at the regulatory agency.
Stephen Ostroff, the FDA’s chief scientist, will be acting commissioner when Hamburg leaves, she
said in an e-mail to staff. Hamburg, a 59-year-old Harvard Medical School graduate, had been the
senior scientist at the Nuclear Threat Initiative before joining the FDA.
Under Hamburg, the agency sped up drug approvals by introducing a breakthrough therapy
designation for experimental medicines, giving pharmaceutical companies expedited help during the
development process.
“As you can imagine, this decision was not easy,” said Hamburg. “While there is still work ahead (and
there always will be), I know that I am leaving the agency well-positioned to fulfill its
responsibilities.”
Robert Califf, a Duke University researcher who was named as the FDA’s deputy commissioner for
medical products and tobacco last month, is expected by agency watchers to succeed Hamburg.
Califf led Duke’s translational research effort and was founding director of the Duke University
Clinical Research Institute, the world’s largest academic research organization, according to the FDA
statement announcing his appointment.
Califf didn’t immediately respond to a request for comment.
Hamburg Initiatives
Hamburg’s tenure included a range of initiatives from phasing out trans fats in food to requiring
calorie counts on restaurant menus. She also spearheaded an overhaul of how the agency regulates
pharmacies that compound drugs into formulations or dosages that are otherwise unavailable after
64 people died from meningitis following use of tainted steroid injections.
“Her dedicated service leaves a legacy of incredible, historic accomplishment at FDA,” Sylvia
Mathews Burwell, the U.S. health secretary, said in an e-mailed statement. Burwell, like others close
to Hamburg, calls the commissioner Peggy.
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“From keeping our food supply safe to significant advancements in biomedical innovation to the
quickly facilitating the availability of critical products to help fight Ebola, Peggy’s tireless leadership
has impacted millions of people across this country,” Burwell said.
###

Fierce Biotech: FDA chief Hamburg is stepping down. Is Califf the next
commissioner?
By: Damian Garde
FDA Commissioner Margaret Hamburg is set to step down, according to Reuters, weeks after
appointing a deputy many believe to be her hand-picked successor.
Hamburg, who has held the agency's top spot for nearly 6 years, will announce her resignation
Friday, Reuters' sources say, with FDA Chief Scientist Stephen Ostroff filling her position until a
permanent replacement comes in. Robert Califf, a Duke cardiologist slated to begin his tenure as
deputy commissioner this month, is widely viewed as the likely candidate for that position, and his
January appointment may have been Hamburg's attempt to get an amenable party in place before a
new administration takes over in 2017.
Hamburg, a former head of the New York City Health Department, will leave behind a legacy of
working closely with the industries she regulates. Under her watch, the FDA instituted a slew of
programs designed to speed up the review process for new drugs, and 2014 saw the agency approve
a 20-year-record 51 novel therapies.
That's a testament "not just to our expanding understanding of human biology, the biology of
disease and the molecular mechanisms that drive the disease process, but also to FDA's innovative
approaches to help expedite development and review of medical products that target unmet
medical needs," Hamburg wrote in a blog post earlier this week.
Califf, if appointed commissioner, would seem to share her vision of an agency engaged with its
subjects. He has straddled the line between academia and industry throughout his career, serving as
the founding director of the Duke Clinical Research Institute, a school-funded CRO that employs
more than 1,000 people and has an annual budget of more than $100 million. He later went on to
run the Duke Translational Medicine Institute, which works with the National Institutes of Health to
turn lab discoveries into actionable medicines.
Naming him deputy commissioner last month, Hamburg said in a statement that Califf's "deep
knowledge and experience in the areas of medicine and clinical research will enable the agency to
capitalize on, and improve upon, the significant advances we've made in medical product
development and regulation over the last few years."
In an email to FDA staff obtained by CNN, Hamburg confirmed her resignation, saying it is with
"mixed emotions" that she steps down from her post.
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"As you can imagine, this decision was not easy," Hamburg wrote. "My tenure leading this agency
has been the most rewarding of my career, and that is due in no small part to all of you--the
dedicated and hard-working people that make up the heart of this agency. While there is still work
ahead (and there always will be), I know that I am leaving the agency well-positioned to fulfill its
responsibilities to the American public with great success."
###

Pharmacy Times: FDA Commissioner Hamburg Stepping Down
By: Laura Joszt
After nearly 6 years overseeing public health initiatives, Margaret Hamburg, MD, commissioner of
the FDA will be stepping down, according to various sources.
Reuters is reporting that Dr. Hamburg’s resignation will be announced on Friday, although as of right
now a new commissioner has not been named. Until then, Stephen Ostroff, MD, the FDA’s chief
scientist, will fill the position.
The Wall Street Journal conjectured that Robert Califf, MD, from Duke University, who was recently
appointed as FDA deputy commissioner for medical products and tobacco, will likely become the
next FDA commissioner.
On January 27, when Dr. Califf’s appointment was announced, experts began speculating that he
was part of an FDA succession plan because he would quickly be confirmed.
“Dr. Califf’s deep knowledge and experience in the areas of medicine and clinical research will
enable the agency to capitalize on, and improve upon, the significant advances we’ve made in
medical product development and regulation over the last few years,” Dr. Hamburg had said in a
statement upon Dr. Califf’s appointment.
Dr. Hamburg is one of the longest-serving FDA commissioners. During her time as commissioner, she
relaxed age restrictions on the Plan B contraceptive and faced the challenge of hundreds of deaths
caused by compounded drugs mixed at a local pharmacy.
Under her leadership, the FDA also introduced measures to speed the development and review of
new drugs and the agency gained regulatory authority over tobacco products.
Fallon Smith
Press Officer
Office of Media Affairs
Office of External Affairs
U.S. Food and Drug Administration
Tel: 301-796-8632
Fallon.Smith@fda.hhs.gov
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Medscape: FDA Commissioner Dr Margaret Hamburg to Step Down
By: Lisa Nainggolan
UPDATED February 5, 2015 // Margaret Hamburg, MD, commissioner of the US Food and Drug
Administration (FDA), is to resign this week, after almost 6 years in her post, according to
government officials.
Dr Hamburg is one of the longest-serving FDA commissioners in recent times. Stephen Ostroff, MD,
the FDA's chief scientist, will fill the commissioner's position until a new appointee is named.
Sylvia Burwell, secretary of the Department of Health and Human Services, said the American people
have been "well served" by Dr Hamburg.
"Her dedicated service leaves a legacy of incredible, historic accomplishment at FDA," Burwell said in
a news release. "From keeping our food supply safe to significant advancements in biomedical
innovation to the quickly facilitating the availability of critical products to help fight Ebola, Peggy's
tireless leadership has impacted millions of people across this country."
One possible contender for the "top job" will undoubtedly be Dr Robert Califf, of Duke University
Medical Center, who was named FDA deputy commissioner for medical products and tobacco.
Long synonymous with cardiovascular medicine, Dr Califf is scheduled to join the FDA later this
month. He could not be reached for comment.
FDA Has Been "Enormously Rewarding"
Under Dr Hamburg's tenure, the FDA has approved many new drugs, including 51 in 2014, the
highest number for almost 2 decades. Dr Hamburg has also overseen the effort to limit trans fats in
foods and to legislate for restaurants to post calorie counts on menus.
Prior to her FDA appointment, Dr Hamburg had an extensive background in US public service,
government, and in health and human services at different levels, including at the National Institutes
of Health, and she spent 6 years as the New York City commissioner of health.
In November, Dr Hamburg told Medscape Medical News that the FDA "has been a terrific
opportunity and it is an inspiring place to work."
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She discussed some of the challenges of her career there, which have included trying to regulate
rogue compound pharmacies, finally getting the Plan B emergency contraceptive approved for overthe-counter use, and navigating the fine line between making opiates available for pain relief while
attempting to prevent their abuse.
The agency has also faced major public health issues on Dr Hamburg's watch, including, most
recently, the outbreak of Ebola and other infectious diseases.
"Most of the real problems that underlie medical care and our desire to promote health are not
going to be resolved simply in a doctor's office or in a hospital setting. We have to step back and look
at all of the determinants of health," she told Dr Topol.
Nevertheless, "Public service is enormously rewarding, and you feel that every day you are making a
difference," she added.
"Being engaged in health policy has made me look at things in a much more textured way. All of the
problems before us are complex and multidetermined, and the solutions have to be multifaceted."
###

The Hill: FDA Commissioner Hamburg to step down
By: Elise Viebeck 10:31 a.m.
Food and Drug Administration (FDA) Commissioner Margaret Hamburg will step down after nearly
six years as one of the Obama administration's top public health officials.
Hamburg oversaw drug approvals, food safety, tobacco control and other health initiatives during a
tenure that made her one of the longest-serving FDA chiefs in modern history.
Dr. Stephen Ostroff, the agency's chief scientist, will fill the temporarily fill the position when
Hamburg departs at the end of March.
The commissioner wrote in a note to staff the her tenure had been "the most rewarding of my
career" and that she has "very mixed emotions" about her decision to leave the FDA. No future plans
were announced.
A former health commissioner of New York City, Hamburg is a graduate of Harvard Medical School
who previously worked for the National Institutes of Health.
Her tenure at the FDA was marked by new public health challenges, including rising obesity, an
increase in prescription drug abuse, heightened risk from antibiotic resistant bacteria and the
unprecedented Ebola epidemic in West Africa.
The agency gained authority to regulate tobacco for the first time in 2009, under Hamburg's
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leadership. The FDA is now moving to impose rules on e-cigarettes.
A non-controversial figure, Hamburg largely avoided political fights with Republican lawmakers that
bogged down leaders like former Health and Human Services Secretary Kathleen Sebelius.
Nonetheless, her tenure did not come without its challenges, including a deadly outbreak of
meningitis tied to compounded drugs and a slew of food safety scares.
Hamburg was also involved in the controversy over whether Plan B emergency contraception should
be sold over the counter to young teenagers.
Her decision to make the medication available was initially overruled by Sebelius. The FDA later
approved prescription-free Plan B for all ages.
A leading House Republican offered praise for Hamburg in a statement Thursday.
"Peggy has been a great partner and participant in the 21st Century Cures initiative," said Energy and
Commerce Committee Chairman Fred Upton (R-Mich.), referring to a legislative effort to accelerate
cures.
"I am grateful for her support of this important initiative and look forward to continuing to work with
leaders at the FDA and in the administration as the legislative process continues this year."
Hamburg's decision comes about three weeks after another top administration health official —
Medicare-Medicaid chief Marilyn Tavenner — announced she was stepping down.
###

AP: Head of FDA stepping down, chief scientist to take over
By MARY CLARE JALONICK and MATTHEW PERRONE 26 minutes ago
WASHINGTON (AP) — Food and Drug Administration Commissioner Margaret Hamburg is resigning
in March after six years in the position.
Hamburg told employees of the FDA in an email Thursday that the agency's chief scientist, Stephen
Ostroff, will serve as acting commissioner.
She is among the longest-serving commissioners to head the agency and helped oversee the
creation of a new food safety system, reforms in how drugs are reviewed and new tobacco
regulations.
President Barack Obama named Hamburg to the post in 2009, following a series of high-profile
safety problems at the agency ranging from contaminated blood thinners to salmonella-tainted
peanut butter that required one of the largest food recalls in U.S. history.
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Under Hamburg's tenure, the FDA was more active on food policy than it had been since nutrition
labeling rules were first written in the early 1990s. The agency has worked to put new food safety
rules in place, phased out artery-clogging trans fats from the food supply, proposed updates to
nutrition facts on the backs of food packaging and required restaurants and retailers to label calories
on menus.
In her goodbye note to staffers, she emphasized the importance of science in these decisions and
other reforms aimed at speeding up drug reviews and overseeing tobacco products.
"At the heart of all of these accomplishments is a strong commitment to science as the foundation
of our regulatory decision-making and of our integrity as an agency," Hamburg said.
She took control of the agency at a time when its reputation had been tarnished by accusations that
agency officials were allowing politics to influence their decisions. A federal judge ruled that in 2006
the agency deliberately delayed making a decision on the Plan B morning-after pill at the behest of
the Bush administration.
Before joining the FDA, Hamburg, 59, was primarily known as a bioterrorism expert who served as
New York City health commissioner
News of Hamburg's departure comes just a week after the agency announced that Robert Califf, a
prominent cardiologist from Duke University, would take on the agency's No. 2 leadership position.
Califf was considered for the agency's top job under the administrations of President George H.W.
Bush and George W. Bush. Many FDA observers expect him to eventually move into the
commissioner position.
###

Politico: Alexander praises outgoing FDA chief
By: Rachana Pradhan
Senate HELP Committee Chairman Lamar Alexander praised departing FDA Commissioner Margaret
Hamburg for her leadership and said he hopes the president nominates a new agency head who will
work closely with Congress.
"I hope the president nominates an FDA Commissioner who will work closely with Congress on
finding ways to get safe medical treatments, devices and drugs to patients more quickly," the
Tennessee Republican said in a statement.
Alexander and Sen. Richard Burr last week published a paper on plans to reform the role the NIH and
FDA play in medical research and product development. The paper identified broad challenges that
the agencies face but did not include specific policy recommendations.
Hamburg announced in an email to staff today that she will leave the agency at the end of March.
Fallon Smith
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Press Officer
Office of Media Affairs
Office of External Affairs
U.S. Food and Drug Administration
Tel: 301-796-8632
Fallon.Smith@fda.hhs.gov

   

FDAOC000447

From:
To:
Subject:
Date:
Attachments:

Smith, Fallon
Esquea, Jim (OS); Hamburg, Margaret; Quinn, Kathleen; Kraus, Tom; Rebello, Heidi; Yao, Stephanie; Riley,
Karen; Zawisza, Julie; Ostroff, Stephen
Commissioner Hamburg Resignation Coverage: NPR, NYT, Washington Post
Thursday, February 05, 2015 10:45:03 AM
image013.png
image014.jpg
image015.jpg
image016.jpg
image017.jpg
image018.jpg

NPR: FDA Commissioner Margaret Hamburg To Step Down
By: Scott Neuman February 05, 2015 8:39 AM ET
Updated at 10:23 a.m. ET
FDA Commissioner Dr. Margaret A. Hamburg — who has been at the center of controversial
decisions such as relaxing age restrictions on the Plan B contraceptive — has decided to step down
after six years in the job.
In a letter to FDA staff, Hamburg called the tenure "the most rewarding of my career." She cited,
among other things, the agency's record in improving food safety, advancing the safety and
effectiveness of medical products, reducing the time for pre-market reviews of medical devices as
highlights of her six years at the FDA's helm.
Hamburg said FDA Chief Scientist Dr. Stephen Ostroff will serve as acting commissioner when she
steps down at the end of March.
The Wall Street Journal reports that Dr. Robert Cahill, who was recently selected by Hamburg to
become the agency's deputy commissioner for medical products and tobacco, is regarded as her
likely successor for the top job.
News reports say the White House will announce Hamburg's departure on Friday.
Hamburg, 59, was approved by the Senate in 2009 and is among the longest-serving FDA
commissioners the modern era.
###

NYT: Margaret Hamburg, F.D.A. Commissioner, Stepping Down
By: Sabrina Tavernise Feb. 5, 2015
Dr. Margaret Hamburg, the commissioner of the Food and Drug Administration, who led the agency
for nearly six years through a period of rapid change in medical science, announced Thursday that
she is stepping down.
Dr. Hamburg, 59, told agency colleagues in an email that she would depart at the end of March. “As
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you can imagine," she wrote, “this decision was not easy. My tenure leading this agency has been
the most rewarding of my career.”
One of the longest-serving commissioners at the agency, Dr. Hamburg was nominated by President
Obama and confirmed by the Senate in 2009. She had a behind-the-scenes leadership style that
some criticized as not tough enough but others praised as the best way to be effective in an era of
intensely partisan politics.
The F.D.A. is an immense agency. Its officials like to say that it regulates about 20 cents on every
dollar spent by American consumers, and its authority extends from drugs and food to medical
devices and tobacco. Dr. Hamburg has grappled with some of the biggest public health issues of the
day: the opioid painkiller abuse epidemic, obesity and the rise of electronic cigarettes.
“She has really done a terrific job,” said Dr. Thomas Frieden, director of the federal Centers for
Disease Control and Prevention. “In virtually every issue that arises, she grasps it quickly and deeply
and asks questions that force people to see a different dimension of it.”
Dr. Hamburg has said the agency is making strides in an era that has brought a burst of new
individualized treatments for small populations of patients based on genes In a blog post earlier this
week, she said the F.D.A. approved 51 drugs in 2014, the most in almost 20 years. She called that a
testament to its “innovative approaches to help expedite development and review of medical
products that target unmet medical needs.”
While some have criticized the agency for speeding up approvals too much, others say the pace is
justified.
Nancy Goodman, executive director of Kids V. Cancer, a nonprofit advocacy group, praised Dr.
Hamburg in an email. Ms. Goodman, who lost a son to cancer, said she was grateful for the pace of
pediatric cancer drug development, “including simpler faster and cheaper trials and the
implementation of the Creating Hope Act pediatric rare disease priority review program.”
Daniel Carpenter, a Harvard University political scientist who studies the F.D.A., noted the drugsafety problems that plagued the agency in the years before she took over. “She led the agency out
of crisis,” he said. “She got the funding. There’s a steadiness there. A sense that the agency is
growing.”
Dr. Hamburg leaves as some in Congress are pushing for change in the regulation of food and drugs.
A group of legislators has recently proposed combining the F.D.A.’s food safety capabilities with
those of other agencies, such as the Department of Agriculture. There is also a proposal to
streamline the agency’s drug approval authority.
Dr. Hamburg has a long background in public health. She was New York City’s health commissioner
in the 1990s, at a time when tuberculosis had become increasingly resistant to standard drugs and
long-term adherence to medicine was critical. She sent health care workers to patients’ homes to
help them manage their drug regimens. Under her leadership, New York City increased cure rates
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and reduced tuberculosis significantly.
She comes from a family of prominent doctors. Her father was a renowned psychiatrist, and her
mother was the first black woman to attend Vassar College and to graduate from the Yale University
School of Medicine. Dr. Hamburg was the first New York City health commissioner to give birth while
in office, and her children’s birth certificates bear her name in two places: as their mother and as
health commissioner.
###

Washington Post: FDA head Margaret Hamburg to resign in March; Ostroff
to be acting chief
By: Brady Dennis Feb. 5, 2015 8:41a.m.
Margaret Hamburg, who as commissioner of the Food and Drug Administration over the past six
years has presided over new initiatives on food safety and tobacco regulation and has worked to
fast-track new breakthrough drugs, plans to resign from her post in March, the agency said
Thursday.
“As you can imagine, the decision was not easy,” Hamburg said in a statement. “While there is still
work ahead (and there will always be), I know that I am leaving the agency well-positioned to fulfill
its responsibilities to the American public with great success.”
Stephen Ostroff, the FDA’s chief scientist and a former official at the Centers for Disease Control and
Prevention, will take over in the top post until President Obama names a successor for Hamburg.
Hamburg, 59, is among the longest-serving commissioners at the agency. A Harvard Medical School
graduate, she previously worked as New York City’s health commissioner, as well as at the National
Institutes of Health.
“I think she’s done a terrific job,” said Anthony Fauci, a former boss and mentor of Hamburg’s and
head of the National Institute of Allergy and Infectious Disease at NIH. “She’s intelligent. She’s very
measured and analytical.”
Hamburg’s tenure was not without controversy. She and the agency have been criticized for not
doing more to curb the nation’s epidemic of prescription drug overdoses. She faced tough questions
on Capitol Hill in 2012 after a devastating outbreak of fungal meningitis killed scores of people who
received unsterile injections made at largely unregulated “compounding” pharmacies.
The previous year, against Hamburg’s objections, Health and Human Services Secretary Kathleen
Sebelius overruled the FDA and said the controversial contraceptive “Plan B” could not be sold over
the counter to young teenagers. The Obama administration later agreed to allow over-the-counter
sales of the morning-after pill for women of all ages.
In a blog post earlier this week, Hamburg wrote proudly about the more than 40 drugs the agency
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approved in 2014, many of which were to treat previously unmet conditions or otherwise
considered “breakthrough” therapies.
The agency in recent years also has rolled out new regulations to include calorie listings on
restaurant menus, limit harmful trans fat in food and improve the overall safety of the food supply.
The FDA also for the first time announced its intention to regulate the booming market of ecigarettes.
Fallon Smith
Press Officer
Office of Media Affairs
Office of External Affairs
U.S. Food and Drug Administration
Tel: 301-796-8632
Fallon.Smith@fda.hhs.gov

   

FDAOC000451

From:
To:
Subject:
Date:
Attachments:

Smith, Fallon
Hamburg, Margaret; Quinn, Kathleen; Kraus, Tom; Rebello, Heidi; Yao, Stephanie; Riley, Karen; Zawisza, Julie;
Ostroff, Stephen; Hoague, Angela; Esposito, Denise; Pennington, Caitlin
Commissioner Hamburg Resignation Coverage: Reuters, Fierce Pharma, Medcity News
Thursday, February 05, 2015 11:24:50 AM
image001.png
image002.jpg
image003.jpg
image004.jpg
image005.jpg
image006.jpg

Reuters: FDA Commissioner Margaret Hamburg to step down
By: Toni Clarke
WASHINGTON, Feb 5 (Reuters) - Dr. Margaret Hamburg, who as commissioner of the U.S. Food and
Drug Administration (FDA) for almost six years has overseen public health initiatives ranging from
tobacco control and food safety to personalized medicine and drug approvals, is stepping down, the
agency said on Thursday.
Hamburg, 59, is one of the longest-serving FDA commissioners in the modern era. She was
nominated by President Barack Obama and confirmed by the U.S. Senate in May 2009 and last year
was named the world's 51st most powerful woman by Forbes magazine.
In a note to staff, Hamburg said it was "with very mixed emotions" that she planned to step down at
the end of March and that her tenure as FDA chief "has been the most rewarding of my career."
Dr. Stephen Ostroff, the FDA's chief scientist, will fill Hamburg's position until a new commissioner is
named.
Late last month, the agency named Dr. Robert Califf, a prominent cardiologist and researcher from
Duke University, to oversee its drug, medical device and tobacco policy. Califf is viewed by many as a
potential successor to Hamburg.
A long-time public health official with extensive experience fighting AIDS and tuberculosis, Hamburg,
who graduated from Harvard Medical School, previously served at the National Institutes of Health
before becoming New York City's health commissioner. That public health focus endeared her to
patient advocates.
"Commissioner Hamburg, from day one, has been committed to being a champion for patients," said
Ellen Sigal, founder and chair of Friends of Cancer Research. "She has fostered the growth of science
and innovation across the agency and really changed how FDA and industry collaborate."
Hamburg's resignation comes as the FDA prepares for what could be a significant transformation,
spurred on the one hand by initiatives in Congress to speed new drug development, and on the
other by food safety advocates, backed by the president, who would like to see the creation of a
separate agency combining the food safety functions of the FDA and the U.S. Department of
Agriculture.
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MORE ENGAGEMENT
Under Hamburg's leadership the FDA, which oversees products representing more than 20 cents of
every dollar spent by U.S. consumers, has proposed measures to improve nutrition by limiting
dangerous trans-fats in food and requiring restaurants to post calorie counts on menus. It also has
beefed up inspections of food and drugs from overseas and increased patient engagement in the
drug development process.
The agency has introduced multiple measures to speed the development and review of new drugs.
In 2014, the FDA approved 51 new therapies, the most in almost 20 years. In a blog post on
Wednesday, Hamburg called the achievement "a testament ... to FDA's innovative approaches to
help expedite development and review of medical products that target unmet medical needs."
During her tenure the FDA has confronted major public health issues, including the rise of antibioticresistant bacteria, the abuse of opioid painkillers, the emergence of electronic cigarettes and the
outbreak of Ebola and other infectious diseases.
Her ride has not always been smooth. She faced hostile questioning by Republicans in Congress
following a fungal meningitis outbreak in 2012 that killed dozens of people and sickened hundreds
more. She also has been caught up in some controversial political battles.
In 2011, then Health and Human Services Secretary Kathleen Sebelius overruled the FDA's decision
to allow an emergency contraceptive known as Plan B to be sold over the counter to young
teenagers. Hamburg insisted Plan B was safe for use and it was approved two years later.
The health department's current secretary, Sylvia Burwell, said in a statement that Hamburg "leaves
a legacy of incredible, historic accomplishment at FDA."
Hamburg was never a crusading commissioner in the way of one of her predecessors, Dr. David
Kessler, who fought to bring tobacco under FDA regulation. But she has made her mark on multiple
issues, including the use of targeted therapy to tailor medicines to an individual's genetic makeup.
The FDA gained regulatory authority over tobacco products for the first time on her watch, in 2009.
Hamburg comes from a distinguished medical family. Her mother was the first African-American
woman to attend Vassar College and to earn a degree from Yale University School of Medicine.
(Editing by Ian Geoghegan, Bill Trott and Meredith Mazzilli)
###

Fierce Pharma: FDA chief Hamburg to step down, with new deputy a
potential successor
By: Emily Wasserman
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Dr. Margaret Hamburg is stepping down as FDA commissioner in March after 6 tumultuous years in
the job, government sources say.
As The Wall Street Journal reports, FDA chief scientist Dr. Stephen Ostroff will serve as commissioner
until President Obama appoints--and Congress confirms--a replacement. The news is not as
surprising as it might have been before last month, when Hamburg selected Dr. Robert Califf of Duke
University as deputy commissioner for medical products and tobacco. Industry watchers see Califf as
a potential successor.
Since she took the FDA helm in 2009, Hamburg has juggled many contentious issues. She came
under fire after a deadly meningitis epidemic was traced to a New England compounding pharmacy,
and then led a crackdown on the compounding business. She stepped up plant inspections in the
U.S. and abroad, expanding the agency's international reach to keep tabs on quality shortfalls. And
Hamburg was forced to defend approvals of powerful painkillers amid worries about rampant opioid
abuse--not to mention calls for her resignation over the issue
But Hamburg's reign as commissioner hasn't been all doom and gloom. The FDA stepped on the gas
in drug approvals, speeding up the process for potentially life-saving drugs. As Hamburg pointed out
in a recent FDA blog post, the agency approved 51 novel drugs and biologics in 2014--the most in
almost 20 years--including 17 "first in class" treatments.
"These developments are a testament not just to our expanding understanding of human biology,
the biology of disease and the molecular mechanisms that drive the disease process, but also to
FDA's innovative approaches to help expedite development and review of medical products that
target unmet medical needs, while adhering to the established standards for safety and efficacy,"
Hamburg said in the blog post.
Hamburg has also focused on quality issues in emerging markets. Early last year, Hamburg made her
first trip to India to inspect conditions at manufacturing plants. In November, she traveled to China
to meet with the country's top regulatory officials about working together on drug food and safety.
Meanwhile, the FDA could face an uphill battle in naming Hamburg's successor. The post requires
congressional approval, which is often difficult to obtain in a polarized political climate. But Califf,
widely respected in the scientific community and the industry, may encounter fewer roadblocks than
other candidates might, the WSJ reports.
###

Medcity News: FDA Commissioner to resign after 6 years on the job
By: Nicole Oran
Dr. Margaret Hamburg will be stepping down from her position as commissioner of the U.S. Food
and Drug Administration after being appointed by President Obama nearly six years ago.
Hamburg has overseen initiatives including personalized medicine, disease control, medical device
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and drug approval, food safety and tobacco control. Reuters reported that the news comes from a
person briefed on the matter and that a formal announcement from The White House will be made
Friday. FDA spokeswoman Stephanie Yao reportedly declined to comment.
It isn’t clear who would replace her yet, but Dr. Robert Califf, cardiologist and researcher from Duke
University, was recently appointed by the agency to oversee drug, medical device and tobacco
policy. He could be a likely contender.
For now, the FDA’s chief scientist, Dr. Stephen Ostroff, will temporarily fill her spot, according to a
second Reuters source.
Hamburg has had a significant influence on things like improving nutrition by requiring restaurants
to label calories and limiting trans-fats, as well as having a major focus on increasing patient
engagement with the FDA patient network.
Under her leadership the FDA also dealt with health issues like the rise of antibiotic-resistant
bacteria, the emergence of electronic cigarettes, the abuse of opioid painkillers and the Ebola
outbreak, among other things.
Many things could be changing soon for the FDA following her resignation as Congress looks to
speed up new drug development even more and the potential for a new agency combining the food
safety aspects of the FDA with the U.S. Department of Agricultural could be in the future.
Fallon Smith
Press Officer
Office of Media Affairs
Office of External Affairs
U.S. Food and Drug Administration
Tel: 301-796-8632
Fallon.Smith@fda.hhs.gov
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FDA head Margaret Hamburg says she will step down after 6 years
By Don Seiffert
Margaret Hamburg, commissioner of the U.S. Food and Drug Administration for six years, said today
she is stepping down as of March, according to the New York Times.
Hamburg, who came to Boston last April to speak at the MassBio annual meeting, has attracted both
praise and criticism for her job overseeing the nation's top agency that oversees drug approvals. The
past few years have seen more drug approvals in more than a decade as the biotech sector has
enjoyed an explosion of innovation. She's overseen the implementation of new designations to help
further speed up the approval process for certain kinds of drugs, particularly antibiotics and those
which have promise to substantially improve treatment for life-threatening diseases.
At the same time, the agency has attracted significant criticism from patient advocates for not acting
quickly enough on promising drugs to treat some diseases, such as Duchenne muscular dystrophy.
Christine McSherry, a Pembroke mother of a 19-year-old with DMD and head of the Jett Foundation,
a patient advocacy group, said that while Hamburg laid the foundation for the precision medicine
initiative announce last week by President Barack Obama, she "hasn't done enough" to speed
approval of rare diseases like DMD.
"We hope to have more focus going forward and implementation of faster processes across all the
divisions... but would like to see all of these endeavors translated into action which would mean
quicker access to drugs and faster approvals," said McSherry in an interview today.
While Hamburg has touted the agency's work to use accelerated approval in reviewing drugs for
diseases which have not treatments, McSherry said that during Hamburg's tenure, the agency
continues to burden small drug development companies with requirements that take months or
years to fulfill. As a result, she said it still takes an average of seven years from when clinical trials
start for a drug for a rare disease before that drug is approved. McSherry cited the example of
Cambridge-based Sarepta Therapeutics (Nasdaq: SRPT), which has suffered numerous delays due to
FDA's requirements in developing its DMD drug, despite the fact that no safety issues have surfaced
in a trial of 12 boys that's lasted more than three years.
"The only thing that's happened in that time is more boys have died (from the disease)... and more
safety data has accumulated," she said. McSherry said she's met with Hamburg three times in recent
years and has found her empathetic, but says, "I don't believe she has full control over her agency."
Jim Greenwood, head of BIO, the world's largest trade association representing biotechnology
companies, has also criticized the agency for not using post-marketing data in some cases to get lifesaving drugs on the market sooner, while former FDA Commissioner Andrew von Eschenbach went
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so far last year as to say of the biotech industry, " the business model is basically falling apart" due to
the FDA's increasing demands.
While there has reportedly not been a successor named, The Wall Street Journal reported that the
FDA's chief scientist, Dr. Stephen Ostroff, will temporarily fill in. One likely successor could be Dr.
Robert Califf of Duke University, who Hamburg recently recruited as the agency's deputy
commissioner for medical products and tobacco.

Fallon Smith
Press Officer
Office of Media Affairs
Office of External Affairs
U.S. Food and Drug Administration
Tel: 301-796-8632
Fallon.Smith@fda.hhs.gov
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FDA chief to step down in March
By Jim Acosta and Jeremy Diamond, CNN
Washington (CNN)The head of the Food and Drug Administration announced Thursday in an email to
staff that she is stepping down after six years leading the agency.
FDA Commissioner Margaret "Peggy" Ann Hamburg has overseen a slew of public health regulations
ranging from food safety improvements to tobacco control since the Senate confirmed her to the
agency's top post in May 2009 in Obama's first months in office. Stephen Ostroff, the agency's chief
scientist, will serve as acting commissioner once she leaves her post in March, Hamburg said in the
email to staff obtained by CNN.
Hamburg called her tenure at the helm of the agency a "privilege" and said she made her decision to
resign with "mixed emotions."
"As you can imagine, this decision was not easy. My tenure leading this Agency has been the most
rewarding of my career, and that is due in no small part to all of you - the dedicated and hardworking people that make up the heart of this Agency," Hamburg wrote. "While there is still work
ahead (and there always will be), I know that I am leaving the agency well-positioned to fulfill its
responsibilities to the American public with great success."
Hamburg also ticked off the FDA's successes in her six years leading the agency: modernizing food
safety, improving the review process for medical drugs and strengthening anti-tobacco efforts.
"As Commissioner, my goal has been to shape and support an FDA that is well-equipped to meet the
challenges posed by scientific innovation, globalization, the increasing breadth and complexity of the
products that we regulate, and our new expanding legal authorities," Hamburg said. "We can
honestly say that our collective efforts have improved the health, safety and quality of life of the
American people."
Secretary of Health Sylvia Burwell praised Hamburg for her "dedicated service" in a statement
Thursday and lauded her accomplishments as "incredible" and "historic."
"From keeping our food supply safe to significant advancements in biomedical innovation to the
quickly facilitating the availability of critical products to help fight Ebola, Peggy's tireless leadership
has impacted millions of people across this country," Burwell said. " "The American people and this
Department have been well served by Peggy's tenure at the FDA."
Fallon Smith
Press Officer
Office of Media Affairs
Office of External Affairs
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U.S. Food and Drug Administration
Tel: 301-796-8632
Fallon.Smith@fda.hhs.gov
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Hamburg, Margaret
Pennington, Caitlin
Fw: DMD- Sarepta
Thursday, October 30, 2014 3:26:53 PM
Duchenne Muscular Dystrophy Moms Fight for FDA Approval of Sarepta Drug - Businessweek.pdf
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Print. Folder: Sarepta/DMD
Margaret A. Hamburg, M.D.
Commissioner of Food and Drugs
From: Immergut, Steven
Sent: Thursday, October 30, 2014 03:08 PM
To: Hamburg, Margaret
Cc: Hoague, Angela
Subject: DMD- Sarepta

Hi- yes at a few big stories on DMD/Sarepta this week. The announced earlier in week an update
from their preNDA meeting. The one today from BusinessWeek sounds like the one you heard about
- though strangely not in our clips this morning. Will need to check on that.
First link below and attached pdf in case you want to print and bring home
It’s a really tough story on us. We didn’t know was coming today but did work with reporter. This is a
very difficult situation for us but need to think about how come off better than this.
http://www.businessweek.com/articles/2014-10-30/duchenne-muscular-dystrophy-moms-fight-forfda-approval-of-sarepta-drug

The second and third one are more on the announcement - from Matt Herper at Forbes and Joe
Walker at WSJ. Matt calls for CEO to resign.
http://www.forbes.com/sites/matthewherper/2014/10/27/sarepta-needs-fda-expertise-stat/
http://online.wsj.com/articles/sarepta-therapeutics-sees-setback-in-eteplirsen-drug-application1414414412
here’s the press release.
Sarepta Therapeutics Announces Regulatory Update on Eteplirsen

Updated and additional guidance received from FDA on specific data requirements for
NDA;
FDA states further discussion needed to determine what constitutes a “complete” NDA
submission;
NDA submission planned for mid-year 2015;
Company to hold teleconference today at 8:00 a.m. EDT
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CAMBRIDGE, Mass.--(BUSINESS WIRE)--Oct. 27, 2014-- Sarepta Therapeutics, Inc.
(NASDAQ:SRPT), a developer of innovative RNA-based therapeutics, today provided
an update on its discussions with the U.S. Food and Drug Administration (FDA)
regarding its planned New Drug Application (NDA) submission for the approval of
eteplirsen for the treatment of Duchenne muscular dystrophy (DMD).
In meeting minutes received last week from a Type B Pre-NDA meeting that took place
in September 2014, the FDA provided updated guidance regarding the specific data to
be included as part of, or at the time of, Sarepta’s NDA submission. The guidance states
that additional data are now required as part of the NDA submission, including the
results from an independent assessment of dystrophin images and the 168-week clinical
data from study 202. Additionally, the guidance requests more specific data including a
minimum duration of safety in new patients exposed to eteplirsen, patient-level natural
history data to be obtained by Sarepta from independent academic institutions, and
MRI data from a recent study conducted by an independent academic group. The FDA
indicated that further discussion with Sarepta “will be necessary to determine what
would constitute a complete NDA.” Based on these requests, Sarepta plans to submit an
NDA by mid-year 2015, pending any additional requests from further discussions with
the FDA.
"We are committed to satisfying the FDA’s updated requests for these specific data to
be included as part of an NDA submission and will continue to work with the Agency
toward the goal of a complete and acceptable NDA filing," said Chris Garabedian,
president and chief executive officer of Sarepta Therapeutics. "We believe all of the
data requests and additional FDA discussions that have currently been outlined can be
completed in time for an NDA submission by mid-year 2015. Obtaining an FDA
approval of eteplirsen for the DMD patients who may benefit from the drug continues
to be our highest priority.”
Excerpts from the Pre-NDA Meeting Minutes related to information that the FDA is
requesting as part of an NDA submission included:
"The sponsor should include 3-month data from at least 12 to 24 newly exposed patients at
the time the NDA is submitted."
"Available data from the other patients enrolled in the new eteplirsen studies (studies 301,
203, 204) should also be included at the time the NDA is submitted, even if exposure is less
than 3 months in duration."
"Additional data from later time points and from newly enrolled patients should be
submitted in the 120-Day Safety Update."
"FDA strongly advises the sponsor to obtain and submit patient-level natural history data.
FDA is prepared to appeal to the academic groups holding the data to allow the sponsor a
means to acquire the data."
"The study 201/202 clinical site inspection conducted in May, 2014, after the issuance of
the April 15, 2014, guidance letter, uncovered marked disparities in the
immunohistochemistry methodology and concerns about the reproducibility of the data.
The lack of confirmation of robust dystrophin measurement during the site visit
necessitates including the independent assessment of dystrophin-positive fibers and 168-
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week efficacy data from study 201/202 in the NDA."
“FDA strongly urged the sponsor to submit the MRI data with appropriate natural history
controls.”
The FDA also stated that “[a]dditional discussion between the sponsor and the FDA will
be necessary to determine what would constitute a complete NDA.”
Conference Call Information
Sarepta will hold a conference call to discuss this update today at 8:00 a.m. EDT (5:00
a.m. PDT). The conference call may be accessed by dialing 800.708.4539 for domestic
callers and 847.619.6396 for international callers. The passcode for the call is 38376370.
Please specify to the operator that you would like to join the "Sarepta Regulatory
Update Call." The conference call will be webcast live under the investor relations
section of Sarepta's website at www.sarepta.com and will be archived there following
the call for 90 days. Please connect to Sarepta's website several minutes prior to the
start of the broadcast to ensure adequate time for any software download that may be
necessary. An audio replay will be available through November 3, 2014 by calling
888.843.7419 or 630.652.3042 and entering access code 38376370.
About Duchenne Muscular Dystrophy
DMD is an X-linked rare degenerative neuromuscular disorder causing severe
progressive muscle loss and premature death. DMD affects approximately one in every
3,500 boys born worldwide. A devastating and incurable muscle-wasting disease, DMD
is associated with specific errors in the gene that codes for dystrophin, a protein that
plays a key structural role in muscle fiber function. Progressive muscle weakness in the
lower limbs spreads to the arms, neck and other areas. Eventually, increasing difficulty
in breathing due to respiratory muscle dysfunction requires ventilation support, and
cardiac dysfunction can lead to heart failure. The condition is universally fatal, and
death usually occurs before the age of 30.
About Eteplirsen
Eteplirsen is Sarepta's lead drug candidate and is designed to address the underlying
cause of DMD by enabling the production of a functional dystrophin protein. Data from
clinical studies of eteplirsen in DMD patients have demonstrated a broadly favorable
safety and tolerability profile and restoration of dystrophin protein expression.
Eteplirsen uses Sarepta's novel phosphorodiamidate morpholino oligomer (PMO)based chemistry and proprietary exon-skipping technology to skip mutations affecting
exon 51 of the dystrophin gene. Approximately 13 percent of the total DMD population
is amenable to exon 51 skipping. By skipping exon 51, eteplirsen may restore the gene's
ability to make a shorter, but still functional, form of dystrophin from messenger RNA,
or mRNA. Promoting the synthesis of a truncated dystrophin protein is intended to
stabilize or significantly slow the disease process and prolong and improve the quality
of life for patients with DMD. Sarepta is also developing other PMO-based exonskipping drug candidates intended to treat additional patients with DMD.
About Sarepta Therapeutics
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Sarepta Therapeutics is focused on developing first-in-class RNA-based therapeutics to
improve and save the lives of people affected by serious and life-threatening rare and
infectious diseases. The Company's diverse pipeline includes its lead program
eteplirsen, for DMD, as well as potential treatments for some of the world's most lethal
infectious diseases. Sarepta aims to build a leading, independent biotech company
dedicated to translating its RNA-based science into transformational therapeutics for
patients who face significant unmet medical needs. For more information, please visit us
at www.sarepta.com.
Forward-Looking Statements and Information
This press release contains forward-looking statements. These forward-looking statements
generally can be identified by the use of words such as “believes or belief,” “anticipates,”
“plans,” “expects,” “will,” “intends,” “potential,” “possible,” “advance” and similar
expressions. These forward-looking statements include statements about Sarepta’s planned
timing for an NDA submission for eteplirsen in the treatment of DMD; Sarepta’s plans to
work with the FDA towards the goal of a complete and acceptable NDA filing; Sarepta’s
ability to satisfy the additional FDA requests; the timing and submission of additional
data, analysis and other information to the FDA necessary for the FDA to make regulatory
determinations; the timing of and ability to initiate additional studies for eteplirsen and
other follow-on exons; and the potential regulatory approval of eteplirsen.
Each forward-looking statement contained in this press release is subject to risks and
uncertainties that could cause actual results to differ materially from those expressed or
implied by such statement. Applicable risks and uncertainties include, among others: we
may not be able to comply with all FDA requests; the FDA may determine that substantial
additional data is required for accelerated or other approval of eteplirsen or that our NDA
submission for eteplirsen does not qualify for filing, even with additional information; the
results of our ongoing and new clinical trials may not be positive; there may be delays in
timelines relating to an NDA submission, initiating clinical trials, or making a product
commercially available for regulatory or internal reasons; we may not be able to
manufacture sufficient supply for clinical trials or commercialization; agency or court
decisions with respect to our patents or those of third parties may negatively impact our
business and those identified under the heading “Risk Factors” in Sarepta’s Quarterly
Report on Form 10-Q for the quarter ended June 30, 2014 filed with the Securities and
Exchange Commission (SEC), and Sarepta’s other filings with the SEC.
Any of the foregoing risks could materially and adversely affect Sarepta’s business, results
of operations and the trading price of Sarepta’s common stock. For a detailed description
of risks and uncertainties Sarepta faces, you are encouraged to review the Company’s
filings with the SEC. We caution investors not to place considerable reliance on the
forward-looking statements contained in this press release. Sarepta does not undertake any
obligation to publicly update its forward looking statements based on events or
circumstances after the date hereof.
Source: Sarepta Therapeutics, Inc.
Sarepta Media Contact:
Tony Plohoros, 908-591-2839
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tplohoros@6degreespr.com
or
Sarepta Investor Contact:
Stephanie Ascher, 212-362-1200
stephanie@sternir.com
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Hamburg, Margaret
.net"
Fw: HHS position
Friday, October 17, 2014 10:32:43 PM
HHSpositiondraftEVDTherapies v2.docx

(b) (6)

Margaret A. Hamburg, M.D.
Commissioner of Food and Drugs
From: Borio, Luciana
Sent: Friday, October 17, 2014 10:08 PM
To: Hamburg, Margaret
Subject: HHS position

Hi Peggy – here is the position paper that Nicki asked me to pen. Ed Cox and NIH (Rick Davey and
Cliff Lane) all drafted/edited.
Looks good.
Hope you like it.
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From:
To:
Subject:
Date:
Attachments:

Hamburg, Margaret
Pennington, Caitlin
Fw: Useful information: WHO Consultation on potential Ebola therapies and vaccines, 4-5 September, Starling
Hotel Geneva
Tuesday, September 02, 2014 7:36:52 AM
Agenda Consultation potential Ebola therapies 4-5 September WHO web.docx
LOP Consultation potential Ebola therapies 4-5 September WHO web.docx

Print
Margaret A. Hamburg, M.D.
Commissioner of Food and Drugs
From: Borio, Luciana
Sent: Monday, September 01, 2014 08:44 PM
To: Hamburg, Margaret
Cc: Barclay, Lisa
Subject: FW: Useful information: WHO Consultation on potential Ebola therapies and vaccines, 4-5
September, Starling Hotel Geneva

FYI. Lot’s of people…
From: SPARROW, Erin Grace [mailto:sparrowe@who.int]
Sent: Monday, September 01, 2014 4:11 PM
Cc: ebola2014archive
Subject: Useful information: WHO Consultation on potential Ebola therapies and vaccines, 4-5
September, Starling Hotel Geneva

Dear All,
Please find attached the latest agenda and list of participants for the upcoming meeting on 4-5
September 2014.
Please be reminded that the meeting will take place at the Starling Hotel in Geneva, Route FrançoisPeyrot 34, 1218 le Grand-Saconnex, Geneva (http://www.shgeneva.com/). When traveling to and
from the airport, the hotel offers a free complimentary limousine service every 15 minutes. For
those of you coming from abroad, the hotel will offer you a free transport card for the duration of
your stay which can be used on all public transport in the Geneva area.
Soon, we will be sharing some background documents with you in advance of the meeting (also
available in hardcopy during registration). In addition, we will be sending you a short questionnaire
to be completed and handed in at the meeting.
The meeting room at the Starling Hotel is called “Montana” and registration will start outside this
room from 08:00 on Thursday morning, the meeting will begin promptly at 09:00.
Please do not hesitate to contact me should you require further information.
Many thanks,
Erin
Ms Erin Sparrow
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Technical Officer
Technology Transfer Initiative (TTi)
Public Health Innovation and Intellectual Property (PHI)
Department of Essential Medicines and Health Products (EMP)
World Health Organization
Office 3032, Avenue Appia 20, 1211 Geneva, Switzerland
Email: sparrowe@who.int | Tel: +41 22 791 12 38 | Fax: +41 22 791 49 09
www.who.int/phi/programme_technology_transfer
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Consultation on potential Ebola therapies and vaccines
4-5 September 2014
Geneva, Starling Hotel

Background:

In response to the outbreak of Ebola in West Africa, on 11 August 2014, WHO convened a panel of medical
ethicists, scientific experts, and lay people from the affected countries to consider and assess the ethical
implications for clinical decision-making of the potential use of unapproved interventions. In the particular
circumstances of this outbreak, and provided certain conditions are met, the panel reached consensus that it
is ethical to offer unproven interventions with as yet unknown efficacy and adverse effects, as potential
treatment or prevention.

Purpose:

This meeting is being organized to discuss lead experimental treatments and vaccines for Ebola (including
potential risks and benefits, availability in the short and long term, potential use and barriers for use) and
key considerations for deployment in West Africa, clinical testing, use, ethics, regulation and data collection.

Objectives:
•
•

•

•

To discuss needs in West Africa and other countries
To discuss information on lead experimental products including:
o Potential risks and benefits
o Overview of product development (preclinical studies, clinical studies conducted or planned)
o Product availability in the short and longer term
o Considerations for use in different individuals/groups
To discuss key issues to be taken into considerations for decision making:
o Deployment issues
o Regulatory issues
o Ethical issues
o Product availability issues
o Liability issues
o Financing issues (donation, procurement)
o Data collection, product evaluation issues and clinical trials where appropriate
o Communication issues
To review strategies for deployment

Expected outcomes:
•
•
•
•

Accurate information on experimental products disseminated
Consensus on key issues to take into consideration for decision making
Data gathering issues and sharing mechanisms identified
NRAs informed of regulatory status of products and contacts made between countries and
manufacturers
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Consultation on potential Ebola therapies and vaccines
4-5 September 2014
Geneva, Starling Hotel, Room Montana
Rapporteur: David Fitzsimons

Draft Agenda
Thursday 4 September

08:00-09:00

Registration

Session Chair: Anarfi Asamoa-Baah
09:00-09:15

Welcome, objectives of meeting, expected outcomes, Marie-Paule Kieny

09:15-09:45

General introduction/background to Ebola epidemic etc., Sylvie Briand

09:45-10:15

Presentation by Ebola expert, Amadou Sall

10:15-10:45

Coffee

10:45-12:30

Country perspectives
• Sierra Leone, (TBD)
• Nigeria, Abdulsalami Nasidi
• Canada, Theresa Tam
• Switzerland, Daniel Koch
• Other (TBD)

12:30-14:00

Lunch

14:00-15:30

Presentation on overview of lead experimental products and product specific considerations,
Michael Kurilla
• Immunoglobulins
• Immune modulators
• Small molecule drugs
• Vaccines

15:30-16:00

Coffee

Session Chair: Marie-Paule Kieny
16:00-16:30

Presentations of key considerations for decision makers, Fred Hayden

16:30-17:30

Overview of ethical issues for consideration and presentation of ethical frameworks,
Oyewale Tomori

17:30-18:00

Discussion

18:00-18:15

Wrap up of day 1

18:30

Cocktail reception
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Friday 5 September
Session Chair: Oyewale Tomori
09:00-09:30

Overview of regulatory issues for consideration, Helen Byomire Ndagije

09:30-10:00

Discussion

10:00-10:30

Overview of practical issues for consideration, Armand Sprecher

10:30-11:00

Discussion

11:00-11:30

Coffee

11:30-12:00

Overview of issues for risk mitigation and management, Ambrose Isah

12:00-12:30

Discussion

12:30-14:00

Lunch

Session Chair: Jeremy Farrar
14:00-15:30

Structured discussion
1. What should be the overall OBJECTIVES of a plan for the evaluation and use of potential
interventions (therapies and vaccines)?
2. What are the most important ACTIONS to ensure successful evaluation and use (if
appropriate) of any of potential interventions (therapies and vaccines)?
3. What kind of SUPPORT is required to ensure proposed plans for the evaluation and use of
potential interventions (therapies and vaccines) are successfully implemented?

15:30-16:00

Coffee

16:00-16:30

Preparedness for prophylaxis and therapeutics for future epidemics

16:30-17:00

Wrap up, next steps, meeting closure
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19.

Dr Michael Callahan, Command Physician, Rescue Medicine/Réseau Médical Patient Filovirus,
Kinsasha, Harvard Medical School, Massachusetts General Hospital, Boston,, USA

20.

Dr Benoit Callendret, Crucell, The Netherlands

21.

Dr Iris Chang, Hong Kong Academy of Pharmacy, Hong Kong

22.

Dr George Christopher, Chief Medical Officer, Joint Project Manager – Medical Countermeasure
Systems, Department of Defense

23.

Dr Supamit Chunsuttiwat, Ministry of Health, Thailand

24.

Dr Jacob Cohn, Bavarian-Nordic, Denmark

25.

Dr Christoph Conrad, Paul-Ehrlich-Institut, Germany

26.

Mr Stephan Cook, Vice President, Vaccine Global Regulatory Affairs, Vaccine Value & Health
Science, GlaxoSmithKline Biologicals SA, Rixensart, Belgium

27.

Dr Marion Danis, Head, Sect. on Ethics & Health Policy (NIH), USA

28.

Prof Jean-François Delfraissy,, Director of Agence nationale de recherche (ANRS), France

29.

Dr Antal Tal Dia, NITAG Senegal chairman, Senegal

30.

Dr Alpha Amadou Diallo, rapporteur du Comité national d’Ethique et de recherche en Santé,
Guinea

31.

Dr Mireille Dosso, Directrice de l'IP de Cote d'Ivoire

32.

Pr Ousmane Doumbia, Secrétaire Général du Ministère de la Santé et del'Hygiène Publique, Mali

33.

Dr Karifa Douno, Chef de la Division Etablissements Biopharmaceutiques, Ministère de la Santé,
Guinea

34.

Dr Mattias Egger, Professor of Epidemiology and Public Health, University of Bern, Switzerland

35.

Dr Lindsay Elmgren, Director, Centre for Biologics Evaluation, Biologics and Genetic Therapies
Directorate, Health Canada, Canada

36.

Dr Carol Epstein, MediVector, Inc. Fujifilm Pharmaceuticals USA, Inc., Boston, USA

37.

Dr Jeremy Farrar, Director, Wellcome Trust, UK

38.

Dr Patricia Fast, International AIDS Vaccine Initiative, New York, USA
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39.

Dr Eleanor Fish, University of Toronto, Canada

40.

Mr David Fitzsimmons, Meeting Rapporteur

41.

Prof. Fu Gao, Deputy Director General for sciences, China CDC, China

42.

Jennifer Gibson, Director, Joint Centre for Bioethics, Director, World Health Organization
Collaborating Centre for Bioethics, Associate Professor, Institute of Health Policy, Management &
Evaluation, University of Toronto, Canada

43.

Dr Jesse Goodman, George Town University, USA

44.

Dr Dennis Giesing, MediVector, Inc. Fujifilm Pharmaceuticals USA, Inc., Boston, USA

45.

Dr Barney Graham, Vaccine Research Centre, NIAID, NIH, USA

46.

Dr Nyankoye Haba, National Blood Service, Guinea

47.

Dr Fred Hayden, University of Virginia/WHO consultant, USA

48.

Dr Lisa Hensley, NIH NIAID, USA

49.

Dr Elizabeth Higgs, Global Health Science Advisor, Office of the Director, Division of Clinical
Research, National Institute of Allergy and Infectious Diseases, National Institutes of Health,
Bethesda, USA

50.

Dr David Hone, Chief, Vaccine Branch, Research and Development Directorate (J9), Defense
Threat Reduction Agency DTRA, DoD, USA

51.

Dr Johan van Hoof, Crucell, The Netherlands

52.

Dr Peter Horby, University of Oxford, UK

53.

Dr Ryuichi Ida, Member of the Expert Panel on Bioethics (National Bioethics Committee), Japan

54.

Dr Giuseppe Ippolito, Scientific Director, National Institute for, Infectious Diseases Lazzaro
Spallanzani, Rome, Italy

55.

Dr Ambrose Isah, GACVS representative, Nigeria

56.

Dr Aikichi Iwamoto, The Institute of Medical Sciences, Research Center for Asian Infectious
Diseases, Japan

57.

Dr Amandua Jacinto, Commissioner Clinical Services, Ministry of Health, Uganda

58.

Mr Wiltshire Johnson, Registrar, Pharmacy Board, Sierra Leone
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59.

Dr Franca Jones, Medical Director, Chemical and Biological Defense Program Office of the
Assistant Secretary of Defense for Nuclear, Chemical, and Biological Defense Programs
OASD(NCB/CB) Washington, DC, USA

60.

Dr Markieu Jenneh-Kaira, Chief Pharmacist/ Registrar, National Pharmaceutical Services,
Department of State for Health and Social Welfare, Ministry of Health and Social Welfare, Banju,
Gambia

61.

Dr Robinah Kaitiritimba, Uganda National Health Consumers' Organisation (UNHCO), Kampala
Uganda

62.

Dr Francis N. Kateh, Medical Director / CEO, Jackson F. Doe Memorial Regional Referral Hospital,
Tappita City, Lower Nimba County, Liberia

63.

Dr Samuel Kargbo, Director, Reproductive and Child Health, Ministry of Health Sierra Leone

64.

Dr Christopher Karp, Deputy Director, Discovery & Translational Sciences, Bill & Melinda Gates
Foundation, Seattle, USA

65.

Dr Steve Kern, Deputy Director, Integrated Development, Bill & Melinda Gates Foundation,
Seattle, USA

66.

Dr Nadia Khelef, Institut Pasteur, France

67.

Dr Gary Kobinger, Public Health Agency of Canada

68.

Dr Daniel Koch, Federal Office of Public Health, Bern, Switzerland

69.

Dr Kader Kondé, Prèsident de la Commission Recherche Ébola, Guinée

70.

Dr Bocar Kouyate, Office of the Minister of Health, Ministry of Health, Ouagadougou, Burkina
Faso

71.

Dr Sanjeev Krishna, London, UK

72.

Dr Michael Kurilla, Director, Office of BioDefense, Research Resources, and Translational Research,
Associate Director for BioDefense Product Development, DMID, NIAID, NIH, DHHS, Rockville, USA

73.

Dr Randall Lanier, Executive Director of Biology, Chimerix Inc. Durham, USA

74.

Dr James Lawler, Director, ACESO / clinical research partner in Uganda

75.

Dr Robert Lenk, MediVector, Inc. Fujifilm Pharmaceuticals USA, Inc., Boston, USA
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76.

Dr Bertand Lepine, FabEntech, Lyon, France

77.

Dr Mike Levine, Director, Center for Vaccine Development, University of Maryland School of
Medicine, Baltimore, USA

78.

Dr Nicole Lurie, Assistant Secretary for Preparedness and Response (ASPR), U.S. Department of
Health and Human Services (HHS), USA

79.

Dr Ian MacLachlan, Executive Vice President & Chief Technical Officer, Tekmira Pharmaceuticals
Corp., Canada

80.

Dr Alan Magill, Director, Malaria, Bill & Melinda Gates Foundation, Seattle, USA

81.

Prof. Denis Malvy, Proffesor in Infectious Diseases, France

82.

Dr Brian K. Martin, Director, Infectious Disease Division, BioProtection Systems, a wholly-owned
subsidiary of NewLink Genetics, Ames, USA

83.

Dr Jacques-François Martin, Fab Entech, Lyon, France

84.

Dr Eric Mast, CDC Deputy Director Science and Research, USA

85.

Dr Gisele Mbuyi, Department of Disease Control, Ministry of Health, DRC

86.

Dr Jeffrey N. Meshulam, President, Profectus BioSciences, Inc., USA

87.

Dr Philip Minor, NIBSC, UK

88.

Ms Viviana Munoz, Manager of the Innovation and Access to Knowledge Programme at the South
Centre, Geneva, Switzerland

89.

Prof. Jean-Jacques Muyembe, National Institute for Biological Research, DRC

90.

Dr Abdulsalami Nasidi, CDC Nigeria

91.

Dr Helen Byomire Ndagije, Head of the Drug Information Department in the Ugandan National
Drug Authority (NDA), Uganda

92.

Dr Mariane Ngoulla, Special Adviser on Health to ECOWAS President, Nigeria

93.

Dr Sérgio Nishioka, clinical expert, Brazil

94.

Prof. Cheikh Niang, Anthropologist, Cheikh Anta Diop University, Senegal
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95.

Dr Dieudonné Nkoghe, Ministère de la Santé Publique, Centre International de Recherches
Médicales de Franceville, Gabon

96.

Dr Jeanne Novak, Principal, CBR International, Mapp Biopharmaceutical, Inc., USA

97.

Dr Jean-Marc Olive, Scientific Researcher, French National Centre for Scientific Research, France

98.

Dr Paul Orhii, Director General, NAFDAC, Nigeria

99.

Dr Olga Popova, Crucell, The Netherlands

100.

Prof. Peyramond , de l’hôpital de la Croix Rousse, Lyon, France

101.

Dr W. Jay Ramsey, Clinical & Regulatory Compliance Officer, NewLink Genetics, Ames, USA

102.

Dr Robin Robinson, Director of BARDA, US Department of Health and Human Services, USA

103.

Dr Francois Roman, GSK

104.

Dr Robin Ruepp, EMA

105.

Dr Leonard Ruiz, International Medical Foundation

106.

Dr Amadou Sall, Institut Pasteur, Dakar, Senegal

107.

Dr Mohamed Samai, Deputy Director for Research, MOH, Sierra Leone

108.

Dr Sangeeta Sashikant, Third World Network, Geneva, WHO

109.

Dr Manuel Schilber, HUG, Geneva, Switzerland

110.

Dr Michael Schmoyer, Director, Office of Pandemics and Emerging Threats, Office of Global
Affairs–International Health Action for a Healthier US, U.S. Department of Health & Human
Services, USA

111.

Dr Jürg Seiler, toxicologist/assessor, Switzerland

112.

Dr Michael Selgelid, Director of the Centre for Human Bioethics, Monash University, Australia

113.

Ms Caroline Semaille, director des médicaments anti-infectieux, hépato-gastroentérologie,
dermatologie, et maladies métaboliques rares from agence nationale de sécurité des
medicaments, France

114.

Dr Moussa Seydi, Professor and chief of SMIT, Senegal
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115.

Dr William P. Sheridan, Senior Vice President and Chief Medical Officer, BioCryst Pharmaceuticals
Inc. USA

116.

Peter Smith, Professor of Tropical Epidemiology, London School of Tropical Medicine and Hygiene,
UK

117.

Dr Martin De Smet, Médicins sans Frontières, Brussels, Belgium

118.

Dr Malamin Sonko, Chairman The Gambian ERC, The Gambia

119.

Dr Kabiné Souaré, Directeur national de la pharmacie et des Laboratoires, Ministère de la Santé,
Guinea

120.

Dr Samba Sow, Director General, Center for Vaccine Development-Mali (CVD-Mali), CNAM,
Bamako, Mali

121.

Dr Christina Spiropolou, CDC, USA

122.

Dr Armand Sprecher, Médicins sans Frontières, Brussels, Belgium

123.

Dr Vernon Stringer, Health Canada, Canada

124.

Dr Theresa Tam, Branch Head, Health Security Infrastructure Branch, Public Health Agency of
Canada Public Health Agency of Canada

125.

Dr Oyewale Tomori, Professor of Virology, Redemer’s University, Nigeria

126.

Dr Aissatou Toure, Head of Immunology Department, Pasteur Institute, Dakar, Senegal

127.

Prof. Mamadou Souncalo Traore, Directeur Général de l’Institut national de recherche en santé
publique, Mali

128.

Dr Ross Upshur, Director, Joint Centre for Bioethics, University of Toronto, Canada

129.

Ms Laurent Vacher, Responsable R&D et Business Development, Fab Entech, Lyon, France

130.

Francisca Valdivieso, Facultad de Medicina, Clínica Alemana Universidad del Desarrollo, Santiago,
Chile

131.

Dr Johan van Griensven, Clinical Sciences Department, Institute of Tropical Medicine, Antwerp,
Belgium

132.

Dr Ariane Volkman, Ebola vaccine program, Bavarian Nordic, Denmark

133.

Dr Jay Wang, Program Manager, Emerging Infectious Diseases Therapeutics, Joint Project
Manager – Medical Countermeasure Systems, Department of Defense, USA
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134.

Dr Linghang Wang, Beijing Ditan Hospital, China

135.

Dr John Whitehead, Lancaster, UK

136.

Dr Christopher Whitty, Director Research & Evidence and Chief Scientific Adviser, DFID, UK

137.

Dr Michael Wong, Sarepta, USA

138.

Dr Tom Wong, Director, Centre for Immunization and Respiratory Infectious Diseases, Public
Health Agency of Canada, Ottawa, Canada

139.

Kacey Wulff, Special Assistant to the Assistant Secretary of Preparedness and Response, US
Department of Health and Human Services, USA

140.

Dr Larry Zeitlin, President, Mapp Biopharmaceutical, Inc, USA

WHO Secretariat
141.

Dr Dicky Akanmori, Technical Officer, AF/RIN - Routine Immunization and New Vaccines, WHO
AFRO, Brazzaville, The Republic of Congo

142.

Dr Bruce Aylward, Assistant Director General, Polio, Emergencies and Country Collaboration (PEC),
Geneva, Switzerland

143.

Dr Anarfi Asamoa-Baah, Deputy Director, Geneva, Switzerland

144.

Mr Christopher Bailey, Coordinator, Online Communications, DCO, Geneva, Switzerland

145.

Dr Marie Charlotte Bouesseau, Service Delivery and Safety, Geneva, Switzerland

146.

Dr David Brett-Major, Global Preparedness, Surveillance and Response, Geneva, Switzerland

147.

Dr Slyvie Briand, Director, Pandemic and Epidemic Diseases, Geneva, Switzerland

148.

Dr Margaret Chan, Director General, Geneva, Switzerland

149.

Mr Alejandro Costa, Scientist, Control of Epidemic Diseases, Geneva, Switzerland

150.

Dr Caroline Marie Cross, Director, Staff Health & Wellbeing Services, Geneva, Switzerland

151.

Dr Philippe Duclos, Immunization, Vaccines and Biologicals, Geneva, Switzerland

152.

Dr Thomas Fletcher,Infection Control and Publications, Geneva, Switzerland
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153.

Dr Pierre Formenty, Scientist, Control of Epidemic Diseases, HSE, Geneva, Switzerland

154.

Dr Martin Friede, Scientist, Essential Medicines and Health Products, HIS, Geneva, Switzerland

155.

Dr Keji Fukuda, Assistant Director General, Health Security and Environment (HSE), Geneva
Switzerland

156.

Dr Gaya Gamhewage, Coordinator, Communication Capacity Building, DCO, Geneva Switzerland

157.

Mr Theo Grace, Technical Officer, Essential Medicines and Health Products, HIS, Geneva,
Switzerland

158.

Ms Marisol Guraiib, Technical Officer, Global Health Ethics, Geneva, Switzerland

159.

Ms Celine Gurry, Global Preparedness, Surveillance and Response, Geneva, Switzerland

160.

Dr Margaret Harris, DCO, Geneva, Switzerland

161.

Dr Ana Maria Henao Restrepo, Technical Officer, Immunization, Vaccines and Biologicals, Geneva,
Switzerland

162.

Dr Marie-Paule Kieny, Assistant Director General, Health Systems and Innovation (HIS), Geneva
Switzerland

163.

Dr Rüdiger Krech, Director, Office of the Assistant Director-General, Health Systems and
Innovation, Geneva, Switzerland

164.

Mr Olivier Christian Lapujade, WHO Prequalification, Essential Medicines and Health Products,
HIS, Geneva, Switzerland

165.

Dr André Loua, Regional Adviser, Blood Safety, Laboratories and Health Technology, WHO AFRO,
Brazzaville, Republic of the Congo

166.

Dr Nicola Magrini, Scientist, Essential Medicines and Health Products, HIS, Geneva, Switzerland

167.

Dr Dermot Maher, Coordinator, TDR, Geneva, Switzerland

168.

Mr Issa Matta, Commercial and Contractual Matters, Geneva, Switzerland

169.

Ms Anne Mazur, Principal Legal Officer, Commercial and Contractual Matters, Geneva,
Switzerland

170.

Dr Andrew Meek, WHO Prequalification, Essential Medicines and Health Products, HIS, Geneva,
Switzerland

171.

Ms Lisa Menning, Technical Officer, Immunization, Vaccines and Biologicals, Geneva, Switzerland
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172.

Dr Vasee Moorthy, Technical Officer, Immunization, Vaccines and Biologicals, Geneva,
Switzerland

173.

Dr Jean-Marie Okwo-Bele, Direction, Immunization, Vaccines and Biologicals, Geneva, Switzerland

174.

Dr Ana Maria Padilla, Essential Medicines and Health Products, HSE, Geneva, Switzerland

175.

Dr Shanthi Pal, Group Lead, Medicines Safety, Safety & Vigilance, Geneva, Switzerland

176.

Mr James Pfitzer, Technical Officer, Essential Medicines and Health Products, HSE, Geneva,
Switzerland

177.

Dr Analia Porras, Medicine Unit, PAHO/AMRO, Washington DC, USA

178.

Dr Andreas Reis, Technical Officer, Global Health Ethics, Geneva, Switzerland

179.

Dr Carmen Rodriguez-Hernandez, WHO Prequalification, Essential Medicines and Health Products,
HIS, Geneva, Switzerland

180.

Dr Cathy Roth, Advisor, HSE, Geneva, Switzerland

181.

Dr Carla Saenz, Bioethics advisor, PAHO/AMRO, Washington DC, USA

182.

Dr Abha Saxena, Coordinator, Global Health Ethics, HIS, Geneva, Switzerland

183.

Dr Nahoko Shindo, Medical Officer, Health Security and Environment (HSE), Geneva Switzerland

184.

Ms Erin Sparrow, Technical Officer, Essential Medicines and Health Products, HIS, Geneva,
Switzerland

185.

Mr Ludy Suryantoro, External Relations Officer, HSE, Geneva, Switzerland

186.

Dr Kirsten Vannice, Technical Officer, Immunization, Vaccines and Biologicals, Geneva,
Switzerland

187.

Dr David Wood, Coordination, Technologies Standards and Norms, HIS, Geneva, Switzerland

188.

Dr Wondiyfraw Worku, WHO Prequalification, Essential Medicines and Health Products, HIS,
Geneva, Switzerland

189.

Dr Patrick Zuber, Medical Officer, Safety and Vigilance, HIS, Geneva, Switzerland
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From:
To:
Cc:
Subject:
Date:

Califf, Robert
Auchincloss, Kalah
Kraus, Tom; Conover, Katie
RE: DMD update, NIH report, 510k mods guidance
Thursday, May 26, 2016 10:40:00 AM

All ok. Please send guidance
rmc
Robert M Califf MD
Commissioner of Food and Drugs
From: Auchincloss, Kalah
Sent: Thursday, May 26, 2016 10:37 AM
To: Califf, Robert
Cc: Kraus, Tom; Conover, Katie
Subject: DMD update, NIH report, 510k mods guidance
Rob –
As you know the PDUFA date for the DMD drug, eteplirsen, is today. CDER is missing the date while they are
continuing to consider the info and discussion from the AC. The company knows we are missing the date and has
told that to the press (e.g., http://www.businesswire.com/news/home/20160525005442/en/Sarepta-TherapeuticsAnnounces-FDA-Complete-Review-Eteplirsen). Katie and CDER OComm are aware, but we don’t usually say much in
these situations for confidentiality reasons. Expected decision is in the “next couple of weeks”, per Janet.
Also, despite our best efforts, the internal NIH review report won’t be coming your way today. The review team is
still revising it, and I just saw it for the first time yesterday and had some questions about the structure and way we
are presenting some of the content.
Lastly, the 510k modification guidance has been cleared through Policy, OCC, CDRH. I know you had questions after
the briefing a few weeks ago – I suggested that CDRH send you the latest version of the guidance with a couple of
bullets on how it has changed since the briefing. Does that work for you?
Enjoy Colorado!
Kalah
Kalah Auchincloss, JD, MPH
Deputy Chief of Staff, Office of the Commissioner
Food & Drug Administration
White Oak Bldg. 1, Rm. 2220
(301) 796-0659
kalah.auchincloss@fda.hhs.gov
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From:
To:
Cc:
Subject:
Date:
Attachments:

Moran, Kristy
Califf, Robert; Kraus, Tom; Auchincloss, Kalah; Sharp, Jeremy; Woodcock, Janet; Brown, Heather; Conover,
Katie; Roth, Deborah; Edmonds, Amanda; Moran, Kristy
Ligon, Sharnell (CDER); Pennington, Caitlin; Watson, Sharron; Morris, Larry
Memorandum of Meeting: OC/CDER Monthly Leadership Meeting May 18 2016
Friday, May 27, 2016 12:51:53 PM
OC CDER Leadership Meeting Memorandum 5 18 16 FINAL.doc.docx

Attached is the Memorandum of Meeting for the OC/CDER Monthly Leadership meeting held on
May 18, 2016.
The next meeting is scheduled for June 15, 2016 at 10:00 am.
Kindly,
Kristy Moran
OC/Office of the Executive Secretariat
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MEMORANDUM OF MEETING
OC/CDER Leadership Meeting
May 18, 2016
10:00 am – 11:00 am
Subject:

Action Items from the May 2016 OC/CDER Leadership Meeting

Participants:

Robert Califf, Tom Kraus (by phone), Kalah Auchincloss, Jeremy
Sharp, Janet Woodcock, Heather Brown, Katie Conover, Deborah
Roth, Amanda Edmonds, and Kristy Moran

Decision/Action Items:
General Updates
•

Update on actions related to Dr. Stanislaw Burzynski, Burzynski Institute for
Cancer Research.

•

Duchenne Muscular Dystrophy (DMD) Update – On April 25, FDA’s Peripheral
and Central Nervous System Drugs Advisory Committee recommended against
approval of eteplirsen, Sarepta Therapeutics’ experimental drug for the treatment
of DMD. The recommendation against approval is nonbinding on the Agency.
FDA must make a final decision on whether to approve eteplirsen by May 26. Dr.
Woodcock has not received the write-up from the Office of New Drugs yet.
Action: CDER will be extend the user fee date.

•

Cystic Fibrosis – CF is a serious genetic disorder affecting the lungs and other
organs that ultimately leads to an early death. It is caused by mutations in a gene
that encodes for a protein called CFTR that regulates ion and water transport in
the body. Kalydeco, a prescription drug for treatment of CF has been approved
for 9 mutations as a single agent. Company did a trial and submitted a
supplement to FDA. CDER rejected it and told the sponsor that they would need
to do a trial in all mutations. Dr. Woodcock disagrees with this approach and
may have to intervene and work with CDER on the approach for this action.
Action: Dr. Woodcock will work with Jeremy Sharp on a strategy.

•

In general, Dr. Woodcock asked for OC support as she makes difficult public
health decisions.

Patient Medication Information (PMI) Rule Update
•

Dr. Woodcock has signed off on the PMI and it has been submitted to the Office
of Policy to be put on the unified agenda, but it will have to go up through the all
the levels outside of CDER. This will be a proposed rule.

Opioids
•

Dr. Woodcock’s proposal is to put out a Federal Register notice explaining the
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different approaches to mandatory REMS training and accept comments on it.
Action: Dr. Woodcock, Jeremy Sharp, and Bruce Kuhlik will work together to
work on the details of the strategy.
Drug Pricing
•

Theresa and economist group will take over the lead for CDER and will do some
studies to have an economic foundation. CDER was considering a small working
meeting (with Dr. McClellan, academics, economists, and companies) and talk
about the issues and then maybe a larger meeting and publish the minutes from
that meeting.

Next meeting:
Wednesday, June 15, 2016, 10:00 am – 11:00 am

Executive Secretariat Contact: Kristy Moran, 301-796-4678
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From:
To:
Cc:
Subject:
Date:

Califf, Robert
Auchincloss, Kalah; Moran, Kristy; Sharp, Jeremy; Kraus, Tom
Varnado, Martina; O"Neill, Jeff
RE: Proposed CDER/OC Monthly Leadership Agenda Items for June 15
Tuesday, June 07, 2016 5:05:00 PM

On opioids I’d add:
1.

Are there situations we haven’t considered where non-ADF opioids will appear for approval
(as in “turned down for ADF labeling but recommended for approval” by advisory committee
2. Initial thoughts on broader societal risk as part of the approval decision
3. Update on cough syrup

And, of course, hiring…..
rmc
Robert M Califf MD
Commissioner of Food and Drugs
From: Auchincloss, Kalah
Sent: Tuesday, June 07, 2016 10:57 AM
To: Moran, Kristy; Califf, Robert; Sharp, Jeremy; Kraus, Tom
Cc: Varnado, Martina; O'Neill, Jeff
Subject: RE: Proposed CDER/OC Monthly Leadership Agenda Items for June 15
Not clear to me what “approve the generics list Dr. Woodcock sent” is referring to? CDER has been approving
generic opioids for weeks, and giving us appropriate heads up. I would also add Sarepta/DMD Update as an agenda
item (will be quick).
Rob or others – anything else you would like to discuss?
From: Moran, Kristy
Sent: Friday, June 03, 2016 8:58 AM
To: Califf, Robert; Sharp, Jeremy; Kraus, Tom; Auchincloss, Kalah
Cc: Varnado, Martina; O'Neill, Jeff
Subject: Proposed CDER/OC Monthly Leadership Agenda Items for June 15

Good morning,
Below are the suggested topics that CDER/Dr. Woodcock would like to discuss at the CDER/OC
Monthly Leadership meeting scheduled for June 15. Please let me know if there additional topics
that you would also like to include on the agenda to discuss.
I’ve also attached the discussion/action items from CDER’s meeting on May 18.
CDER Proposed topics:
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1.

2.

3.

4.
5.

Opioids –
a. How are we doing?
b. Can we approve the generics list Dr. Woodcock sent?
c. Update on prescriber education activities
d. Next steps?
Generics Program
a. Current productivity & FTE issues
b. GDUFA II negotiations
OTC
a. User Fee Negotiations
b. Policy
Kalydeco Update – follow-up from last conversation
B. cepacia Outbreak Update – if still ongoing

Kindly,
Kristy Moran
OC/Office of the Executive Secretariat
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From:
To:
Subject:
Date:
Attachments:

Evans, Dana
Califf, Robert
FW: First meeting of EMA/ FDA patient engagement Cluster held today on 22 June 2016
Friday, June 24, 2016 9:56:00 AM
FINAL-EMA-FDA Patient Engagement Cluster - Kickoff Agenda - 22 Jun 2016.doc

Dana Evans, M.P.A.

Program Support Specialist to the Commissioner
Office of the Commissioner Immediate Office
U.S. Food and Drug Administration
Phone: 301-796-2021
BB: 301-467-8987
Email: dana.evans@fda hhs.gov
From: Haubenreisser Sabine [mailto:Sabine.Haubenreisser@ema.europa.eu]
Sent: Wednesday, June 22, 2016 5:29 PM
To: Ball, Leslie; Prater, Donald; Valdez, Mary Lou; Bell, Tammie Jo (CDER); Moscicki, Richard; Woodcock,
Janet; Temple, Robert; Kweder Sandra; Dupont, Jarilyn; Jenkins, John K; Marks, Peter; Blair, Joan W.
(CBER); Badoo, Judith
Cc: OC-OIP-Europe; Laine, Susan; Sklamberg, Howard; Commissioner FDA; Ostroff, Stephen;
Haubenreisser, Sabine *; Quinn, Kathleen; lisa.turner@fda.hhs.gov; Conover, Katie; Marchand, Heidi;
Furia-Helms, Andrea; Mullin, Theresa; Goldsmith, Jonathan; Dal Pan, Gerald
Subject: First meeting of EMA/ FDA patient engagement Cluster held today on 22 June 2016
Dear colleagues,
I would like to inform you that we held today the first meeting of the new EMA/ FDA ‘cluster’ on
Patient Engagement. Please see the agenda attached.
The cluster will provide a forum to share experiences and best practices on the way the two
agencies involve patients in development, evaluation and post-authorisation activities related to
medicines. Patients bring real-life experience, as well as specific knowledge and expertise, to
scientific discussions on medicines and on the impact of regulatory decisions. The increased
interaction through the new cluster will allow us to exchange information on how we engage with
and involve patients in our work and on priorities and goals to scale up future engagement with
patients. Areas of discussion will include the processes for selecting and preparing patients to take
part in the agencies’ activities, how to ensure that patients are independent and representative, and
how to report on the impact of patient involvement.
The new cluster is expected to meet three to four times per year via teleconference and will be
chaired jointly by FDA and EMA.
Please see the link to the news item together with the terms of reference of the new cluster that we
published today on the EMA website:
http://www.ema.europa.eu/ema/index.jsp?
curl=pages/news_and_events/news/2016/06/news_detail_002554.jsp&mid=WC0b01ac058004d5c1
Please do not hesitate to contact me if you would like any more information or have any questions.
Best wishes,
Sabine
Dr Sabine Haubenreisser
EMA Liaison Official at the FDA
+1 301 796 8748
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From:
To:
Subject:
Date:

Califf, Robert
Woodcock, Janet
RE: eteplirsen NDA
Tuesday, July 05, 2016 8:54:00 PM

Janet,
I’m here all week. I have a lunch with John J tomorrow, but I think that should be preserved for
broader discussion. Th and Fri are pretty flexible as it now stands.
I want to make sure I have what is written about appeals so that I don’t make an inadvertent
mistake.
rmc
Robert M Califf MD
Commissioner of Food and Drugs
From: Woodcock, Janet
Sent: Tuesday, July 05, 2016 5:16 PM
To: Califf, Robert
Subject: Fwd: eteplirsen NDA

Would be helpful if you met w them. ASAP. Ellis also thought that the original western blot
data was not real so did not expect would be facing this issue. I have been upfront with them
all along. Wish someone would show some leadership. Catastrophe-predictions have been
made at frequent intervals. Jw.

From: Unger, Ellis <Ellis.Unger@fda.hhs.gov>
Date: July 5, 2016 at 3:36:37 PM EDT
To: Woodcock, Janet <Janet.Woodcock@fda.hhs.gov>
Cc: Jenkins, John K <John.Jenkins@fda.hhs.gov>, Temple, Robert
<Robert.Temple@fda.hhs.gov>
Subject: eteplirsen NDA
Janet,
I don’t have to tell you how difficult the eteplirsen decision has been for many of us in ODEI. As you know, we have reached different scientific conclusions on the strength of the
data, and in particular, the likelihood that the small increase observed in Becker-type
dystrophin is reasonably likely to predict clinical benefit. This decision could be precedent
setting with respect to accelerated approval, i.e., where the bar should be set for changes
in a pharmacodynamic biomarker that are deemed “reasonably likely to predict clinical
benefit.” Moreover, to my knowledge, this could be the first time a Center Director has
overruled a review team (and an advisory committee) on a question of whether
effectiveness has been demonstrated.
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I know that Dr. Jenkins has mentioned the possibility of involving Dr. Califf in the eteplirsen
decision on at least one occasion, and I would like to request a formal appeal to the
Commissioner on this matter.
I’m aware that the Commissioner’s official role is to consider the administrative aspects of
review decisions and not the science. But given the potential for setting a precedent here, I
think he should be aware of the various points of view and consider the potential
ramifications of the matter at hand.
I’m also aware that you advised Sarepta that we would be prepared to grant accelerated
approval of their NDA within 4 business days of receiving their new data, but there was a
provision in the letter that the increase in dystrophin had to be meaningful, and we do not
have agreement on this point. Thus, it is my hope that a Commissioner Briefing can be
held before an action is taken.
I have discussed the above with Dr. Jenkins, and he supports this course of action.
I propose that we reserve a few minutes at the briefing tomorrow to discuss this matter.
Thank you for your consideration,
Ellis
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From:
To:
Subject:
Date:
Attachments:

Evans, Dana
Califf, Robert
FW: Opinion letter on Kyndrisa
Wednesday, July 06, 2016 2:58:00 PM
Opinion letter on Kyndrisa, May 2, 2016.pdf

Dana Evans, M.P.A.

Program Support Specialist to the Commissioner
Office of the Commissioner Immediate Office
U.S. Food and Drug Administration
Phone: 301-796-2021
BB: 301-467-8987
Email: dana.evans@fda hhs.gov
From: Dave Martin [mailto:dave@avidbiotics.com]
Sent: Tuesday, July 05, 2016 6:01 PM
To: Commissioner FDA
Subject: FW: Opinion letter on Kyndrisa

Rob: The “missing” letter is now attached! Dave
From: Dave Martin
Sent: Tuesday, July 5, 2016 11:06 AM
To: 'robert.califf@fda.hhs.gov' <robert.califf@fda.hhs.gov>
Subject: Opinion letter on Kyndrisa
Rob, a delight to see you in D.C. in February, and I also add my enthusiastic congratulations to you.
Undoubtedly you’re aware of the concern, noise, and controversy around the 2 submitted drug
candidates for management of Duchenne muscular dystrophy that began before your current role.
This is a quick note accompanying an opinion letter from a long-time scientific colleague and friend,
Herb Heyneker. The letter has been passed through the proper channels at the Agency without
substantive response, and in the context of the op-ed piece in the WSJ Saturday, I thought it
appropriate to draw your attention to the content of Herb’s letter. Herb was the first or second
employee at Genentech, well before I was there, having completed his post-doc in Herb Boyer's lab
at UCSF. I can strongly vouch for his scientific acumen and depth, and even though I have not seen
the Phase I data to which he refers in his letter, I do understand the defect and mechanism of action
of the exon skipping oligos. As a one-time medical geneticist, I have followed that field for years and
have been impressed by the exon-skipping approaches. Herb's opinion makes very good sense to
me. I recently talked to a senior person in BioMarin’s regulatory affairs and learned of some adverse
events; however, none were so adverse as the incessant deterioration and demise of these boys.
Best regards, Dave

David W. Martin, Jr., MD
AvidBiotics Corp.
100 Kimball Way
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South SF, CA 94080
650-873-1115 office
From: CDER DRUG INFO <DRUGINFO@fda.hhs.gov>
Date: May 11, 2016 at 3:12:27 PM GMT+2
(b) (6)
(b) (6)
(b) (6)
To: "(b) (6)
Subject: RE: Opinion letter on Kyndrisa
Dear Dr. Heyneker,
Thank you for writing to the Division of Drug Information in the
FDA's Center for Drug Evaluation and Research.
We appreciate your thoughts and comments regarding this issue,
and have forwarded your email to the appropriate CDER Review
Division. They will contact you if they have questions or need
additional information.
Best regards,
RL
Drug Information Specialist
Division of Drug Information
Center for Drug Evaluation and Research
Food and Drug Administration
This communication is consistent with 21 CFR 10.85(k) and constitutes an informal
communication that represents our best judgment at this time but does not
constitute an advisory opinion, does not necessarily represent the formal position of
the FDA, and does not bind or otherwise obligate or commit the agency to the views
expressed.

<ATT89150 1.jpg> <ATT69106 2.jpg> <ATT85592 3.jpg>
<ATT56925 4.jpg> <ATT27175 5.jpg> <ATT40320 6.jpg>
(b) (6)
From: Herb Heijneker [mailto:(b) (6)
Sent: Tuesday, May 10, 2016 9:20 AM
To: CDER DRUG INFO
Cc: Dave Martin; PCNS
Subject: Fwd: Opinion letter on Kyndrisa

To whom this may concern, I am forwarding an opinion letter on
Kyndrisa which I sent to Ms. Moon Hee V. Choi, who is the
Designated Federal Officer, PCNS at the FDA. She was unable to
accept my document/comments as the Advisory Committee meeting
record is closed since the meeting was adjourned. She suggested that
I submit my comments to the FDA Division of Drug Information
at druginfo@fda.hhs.gov and that you will be able to direct my
correspondence to enter the appropriate process for submitting my
comments to the FDA/CDER Division of Neurology Products. Thank
you for your help, Sincerely, Herbert Heyneker, PhD.
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Begin forwarded message:
(b) (6)
From: Herb Heijneker <(b) (6)
Subject: Opinion letter on Kyndrisa
Date: May 5, 2016 at 8:15:02 PM GMT+2
To: pcns@fda.hhs.gov
Cc: Dave Martin <dave@avidbiotics.com>

>

Dear Ms. Choi, on November 24, 2015 the PCNS advisory
committee concluded that Kyndrisa should not be approved for the
treatment of Duchenne’s Muscular Dystrophy due to lack of efficacy;
especially the phase III data were unconvincing. On January 14, 2016
the FDA followed the recommendations of the advisory committee
and rejected Kyndrisa for the treatment of DMD. Respectfully, I
would like to ask the advisory committee to read my opinion letter
(hereby attached) in which I explain why short-term clinical trials
will not demonstrate clinical benefits. I would greatly appreciate if
you could share this letter with the full advisory committee, that
voted on the disapproval of Kyndrisa. My professional conclusion is
that Kyndrisa (and probably Eteplirsen) are effective drugs in
delaying the lethal progression of DMD in young, ambulatory boys.
My motivation is purely altruistic: I like to help DMD patients live a
longer, more productive life, keeping in mind that there is no
treatment currently available for this dreadful disease.
Sincerely,
Herbert L.Heyneker, PhD (b) (6)

<Opinion letter on Kyndrisa, May 2, 2016.pdf>
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Opinion letter on the effectiveness of Kyndrisa for the treatment of DMD
The FDA’s rejection of Kyndrisa on January 14, 2106, was clearly a very disappointing
outcome and a profoundly emotional loss for the boys affected by Duchenne’s Muscular
Dystrophy (DMD) and their families. Last week, on April 25, 2016, when an advisory
panel for the FDA rejected Eteplirsen, the outcome must have been simply devastating
for the affected families. Kyndrisa and Eteplirsen have similar, novel molecular modes
of action; each partially reverses the underlying genetic defect in DMD, for which there
is no FDA-approved therapy or prophylaxis. In this opinion letter, I wish to opine on the
effectiveness of only Kyndrisa because of my involvement with Prosensa as a board
member and scientific advisor, well before the Company was acquired by BioMarin.

Seventeen FDA advisory committee panel members voted on BioMarin’s Kyndrisa NDA
package, and 15 were of the opinion that the lack of statistical significance of positive
results in the phase III study weakened the persuasiveness of findings. This lack of
statistical significance doesn’t surprise me since both the phase II and III studies were
short-term studies and short-term studies should not be expected to show effectiveness
for an agent which is not expected to reverse the disease and certainly not quickly.

Apparently there is not a clear understanding of Kyndrisa’s mode of action, so let me
explain: Kyndrisa does not restore muscle function; it slows down deterioration
of muscle fibers and muscle function. Dystrophin, the genetically absent protein in
DMD, is essential for proper muscle function. In the absence of dystrophin, muscle cells
slowly atrophy in an irreversible process. Kyndrisa is a modified exon-skipping
oligonucleotide (nucleic acid), which partially restores RNA to code for the synthesis of a
partially functional dystrophin protein in DMD patients with a mutation in exon 51. In
younger patients who still have residual muscle function, Kyndrisa will delay the further
deterioration of those muscle cells which are still functioning. So, the younger one
begins to receive treatment with Kyndrisa, the better the chances are to delay the slow
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progression of his disease and maintain sufficient residual muscle function to extend the
limited period of ambulation and perhaps of even cardiac function.

In effect, Kyndrisa is prophylactic and, thus, can only be proven efficacious in a
long-term study. Luckily, BioMarin has the results of such a long-term study, namely
the phase I study, DMD114673, which was presented in a poster session at the 19th
International Congress of the World Muscle Society, Oct 7 - 11, 2014 in Berlin,
Germany. In summary, 12 boys were enrolled in DMD114673, which started in 2008.
Two boys dropped out because of lost ambulation during the extension study. They
were considered to have severely declined before the start of the study; of all
ambulatory subjects, they had the lowest overall baseline 6 minutes walking distance
test (6MWD) results (not surprising considering Kyndrisa’s mode of action). When
progression of the disease in this treated group was compared with extensive historical
data from untreated affected boys, the remaining 10 boys were performing significantly
better, and the results after 8 years are becoming only more impressive. All 10 boys are
still enrolled, which tells me that side-effects of the drug are manageable and tolerable.
(b) (4)

(unpublished results).

I strongly encourage the FDA to carefully examine these data one more time in light of
the full understanding of the drug’s mechanism of action on muscle fibers: Kyndrisa, as
a prophylactic agent, will not restore muscle function. Kyndrisa delays further the slow
muscle deterioration characteristic of the disease., Accordingly, supporting efficacy data
can only be obtained from a long-term study. My professional conclusion is that
Kyndrisa (and probably Eteplirsen) are effective drugs in delaying the lethal progression
of DMD in young, ambulatory boys.

Herbert L. Heyneker, PhD.

May 2, 2016
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From:
To:
Subject:
Date:
Attachments:

Califf, Robert
Kraus, Tom
FW: Opinion letter on Kyndrisa
Saturday, July 09, 2016 10:59:00 AM
Opinion letter on Kyndrisa, May 2, 2016.pdf

Robert M Califf MD
Commissioner of Food and Drugs
From: Evans, Dana
Sent: Wednesday, July 06, 2016 2:58 PM
To: Califf, Robert
Subject: FW: Opinion letter on Kyndrisa

Dana Evans, M.P.A.

Program Support Specialist to the Commissioner
Office of the Commissioner Immediate Office
U.S. Food and Drug Administration
Phone: 301-796-2021
BB: 301-467-8987
Email: dana.evans@fda hhs.gov
From: Dave Martin [mailto:dave@avidbiotics.com]
Sent: Tuesday, July 05, 2016 6:01 PM
To: Commissioner FDA
Subject: FW: Opinion letter on Kyndrisa

Rob: The “missing” letter is now attached! Dave
From: Dave Martin
Sent: Tuesday, July 5, 2016 11:06 AM
To: 'robert.califf@fda.hhs.gov' <robert.califf@fda.hhs.gov>
Subject: Opinion letter on Kyndrisa
Rob, a delight to see you in D.C. in February, and I also add my enthusiastic congratulations to you.
Undoubtedly you’re aware of the concern, noise, and controversy around the 2 submitted drug
candidates for management of Duchenne muscular dystrophy that began before your current role.
This is a quick note accompanying an opinion letter from a long-time scientific colleague and friend,
Herb Heyneker. The letter has been passed through the proper channels at the Agency without
substantive response, and in the context of the op-ed piece in the WSJ Saturday, I thought it
appropriate to draw your attention to the content of Herb’s letter. Herb was the first or second
employee at Genentech, well before I was there, having completed his post-doc in Herb Boyer's lab
at UCSF. I can strongly vouch for his scientific acumen and depth, and even though I have not seen
the Phase I data to which he refers in his letter, I do understand the defect and mechanism of action
of the exon skipping oligos. As a one-time medical geneticist, I have followed that field for years and
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have been impressed by the exon-skipping approaches. Herb's opinion makes very good sense to
me. I recently talked to a senior person in BioMarin’s regulatory affairs and learned of some adverse
events; however, none were so adverse as the incessant deterioration and demise of these boys.
Best regards, Dave

David W. Martin, Jr., MD
AvidBiotics Corp.
100 Kimball Way
South SF, CA 94080
650-873-1115 office
From: CDER DRUG INFO <DRUGINFO@fda.hhs.gov>
Date: May 11, 2016 at 3:12:27 PM GMT+2
(b) (6)
(b) (6)
To: (b) (6)
" (b) (6)
Subject: RE: Opinion letter on Kyndrisa
Dear Dr. Heyneker,
Thank you for writing to the Division of Drug Information in the
FDA's Center for Drug Evaluation and Research.
We appreciate your thoughts and comments regarding this issue,
and have forwarded your email to the appropriate CDER Review
Division. They will contact you if they have questions or need
additional information.
Best regards,
RL
Drug Information Specialist
Division of Drug Information
Center for Drug Evaluation and Research
Food and Drug Administration
This communication is consistent with 21 CFR 10.85(k) and constitutes an informal
communication that represents our best judgment at this time but does not
constitute an advisory opinion, does not necessarily represent the formal position of
the FDA, and does not bind or otherwise obligate or commit the agency to the views
expressed.

<ATT89150 1.jpg> <ATT69106 2.jpg> <ATT85592 3.jpg>
<ATT56925 4.jpg> <ATT27175 5.jpg> <ATT40320 6.jpg>
(b) (6)
From: Herb Heijneker [mailto:(b) (6)
Sent: Tuesday, May 10, 2016 9:20 AM
To: CDER DRUG INFO
Cc: Dave Martin; PCNS
Subject: Fwd: Opinion letter on Kyndrisa

To whom this may concern, I am forwarding an opinion letter on
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Kyndrisa which I sent to Ms. Moon Hee V. Choi, who is the
Designated Federal Officer, PCNS at the FDA. She was unable to
accept my document/comments as the Advisory Committee meeting
record is closed since the meeting was adjourned. She suggested that
I submit my comments to the FDA Division of Drug Information
at druginfo@fda.hhs.gov and that you will be able to direct my
correspondence to enter the appropriate process for submitting my
comments to the FDA/CDER Division of Neurology Products. Thank
you for your help, Sincerely, Herbert Heyneker, PhD.
Begin forwarded message:
(b) (6)
From: Herb Heijneker (b) (6)
Subject: Opinion letter on Kyndrisa
Date: May 5, 2016 at 8:15:02 PM GMT+2
To: pcns@fda.hhs.gov
Cc: Dave Martin <dave@avidbiotics.com>

Dear Ms. Choi, on November 24, 2015 the PCNS advisory
committee concluded that Kyndrisa should not be approved for the
treatment of Duchenne’s Muscular Dystrophy due to lack of efficacy;
especially the phase III data were unconvincing. On January 14, 2016
the FDA followed the recommendations of the advisory committee
and rejected Kyndrisa for the treatment of DMD. Respectfully, I
would like to ask the advisory committee to read my opinion letter
(hereby attached) in which I explain why short-term clinical trials
will not demonstrate clinical benefits. I would greatly appreciate if
you could share this letter with the full advisory committee, that
voted on the disapproval of Kyndrisa. My professional conclusion is
that Kyndrisa (and probably Eteplirsen) are effective drugs in
delaying the lethal progression of DMD in young, ambulatory boys.
My motivation is purely altruistic: I like to help DMD patients live a
longer, more productive life, keeping in mind that there is no
treatment currently available for this dreadful disease.
Sincerely,
Herbert L.Heyneker, PhD (b) (6)

<Opinion letter on Kyndrisa, May 2, 2016.pdf>
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Opinion letter on the effectiveness of Kyndrisa for the treatment of DMD
The FDA’s rejection of Kyndrisa on January 14, 2106, was clearly a very disappointing
outcome and a profoundly emotional loss for the boys affected by Duchenne’s Muscular
Dystrophy (DMD) and their families. Last week, on April 25, 2016, when an advisory
panel for the FDA rejected Eteplirsen, the outcome must have been simply devastating
for the affected families. Kyndrisa and Eteplirsen have similar, novel molecular modes
of action; each partially reverses the underlying genetic defect in DMD, for which there
is no FDA-approved therapy or prophylaxis. In this opinion letter, I wish to opine on the
effectiveness of only Kyndrisa because of my involvement with Prosensa as a board
member and scientific advisor, well before the Company was acquired by BioMarin.

Seventeen FDA advisory committee panel members voted on BioMarin’s Kyndrisa NDA
package, and 15 were of the opinion that the lack of statistical significance of positive
results in the phase III study weakened the persuasiveness of findings. This lack of
statistical significance doesn’t surprise me since both the phase II and III studies were
short-term studies and short-term studies should not be expected to show effectiveness
for an agent which is not expected to reverse the disease and certainly not quickly.

Apparently there is not a clear understanding of Kyndrisa’s mode of action, so let me
explain: Kyndrisa does not restore muscle function; it slows down deterioration
of muscle fibers and muscle function. Dystrophin, the genetically absent protein in
DMD, is essential for proper muscle function. In the absence of dystrophin, muscle cells
slowly atrophy in an irreversible process. Kyndrisa is a modified exon-skipping
oligonucleotide (nucleic acid), which partially restores RNA to code for the synthesis of a
partially functional dystrophin protein in DMD patients with a mutation in exon 51. In
younger patients who still have residual muscle function, Kyndrisa will delay the further
deterioration of those muscle cells which are still functioning. So, the younger one
begins to receive treatment with Kyndrisa, the better the chances are to delay the slow
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progression of his disease and maintain sufficient residual muscle function to extend the
limited period of ambulation and perhaps of even cardiac function.

In effect, Kyndrisa is prophylactic and, thus, can only be proven efficacious in a
long-term study. Luckily, BioMarin has the results of such a long-term study, namely
the phase I study, DMD114673, which was presented in a poster session at the 19th
International Congress of the World Muscle Society, Oct 7 - 11, 2014 in Berlin,
Germany. In summary, 12 boys were enrolled in DMD114673, which started in 2008.
Two boys dropped out because of lost ambulation during the extension study. They
were considered to have severely declined before the start of the study; of all
ambulatory subjects, they had the lowest overall baseline 6 minutes walking distance
test (6MWD) results (not surprising considering Kyndrisa’s mode of action). When
progression of the disease in this treated group was compared with extensive historical
data from untreated affected boys, the remaining 10 boys were performing significantly
better, and the results after 8 years are becoming only more impressive. All 10 boys are
still enrolled, which tells me that side-effects of the drug are manageable and tolerable.
(b) (4)

(unpublished results).

I strongly encourage the FDA to carefully examine these data one more time in light of
the full understanding of the drug’s mechanism of action on muscle fibers: Kyndrisa, as
a prophylactic agent, will not restore muscle function. Kyndrisa delays further the slow
muscle deterioration characteristic of the disease., Accordingly, supporting efficacy data
can only be obtained from a long-term study. My professional conclusion is that
Kyndrisa (and probably Eteplirsen) are effective drugs in delaying the lethal progression
of DMD in young, ambulatory boys.

Herbert L. Heyneker, PhD.

May 2, 2016
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From:
To:
Subject:
Date:

Califf, Robert
Behr, Virginia L
RE: eteplirsen NDA
Saturday, July 09, 2016 7:49:00 AM

Virginia,
Thanks for your help with all of this.
rmc
Robert M Califf MD
Commissioner of Food and Drugs
From: Behr, Virginia L
Sent: Wednesday, July 06, 2016 12:23 PM
To: Califf, Robert
Subject: FW: eteplirsen NDA

Dr. Califf,
Janet Woodcock asked me to send you CDER’s and FDA’s formal processes for reviewing internal
appeals. This morning, Ellis Unger, CDER ODE 1 Director, requested a Commissioner’s Briefing to
discuss the approvability of the eteplirsen NDA to treat Duchenne. I plan to attend the briefing that
is currently in the planning stages, aiming for some day this week. Janet does not plan to attend, as
she wants to give Dr. Unger and others the opportunity to discuss their concerns about her planned
decision to overrule them. Following the Commissioner’s Briefing, there is a chance that someone
will initiate a formal appeal.
CDER’s formal processes are pretty logical and straightforward, but it gets a little complicated once it
gets to the Center Director level and the Commissioner’s Office. Technically, if the Center Director’s
decision is appealed, it actually goes back to her for another decision, following her convening an
expert ad hoc panel. After that decision, the disputants can appeal up to the Commissioner’s level,
which mandates an administrative process review to ensure that Center employees positions were
taken into consideration for the decision and that we followed our own internal appeals process. For
some historical context, when we were writing this SMG, Dr. von Eschenbach was Commissioner,
and he and his staff changed direction a few times about whether the Commissioner’s level review
should be a substantive regulatory/scientific review or a process review. The current Staff Manual
Guide 9010.1 is where we ended up when it finalized in 2009.
The following is an explanation of the formal processes (with SOP document links) that I sent to Drs.
Woodcock, Unger, and Jenkins:
“Formal appeal options: If Janet makes a final decision about the eteplirsen approvability that
anyone in CDER cannot align with, they may choose to formally appeal that decision. In this case, the
disputant and others involved in the formal process would need to follow the procedures laid out in
MaPP 4151.2 (Center Director review with ad hoc panel). For this MaPP, the Center Director chairs a
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panel of experts who would advise her on the final decision. Timelines for the review are in business
days. If appellants want to appeal to the Commissioner, they must have exhausted the Center’s
dispute resolution SOPs. Staff Manual Guide 9010.1 is the appropriate SOP to appeal to the
Commissioner and it requires that the appeal be submitted within 10 calendar days of the decision
being appealed. The SOP details how FDA’s Chief Scientific Officer chairs a Board that makes a
recommendation to the Commissioner about how successfully the Center followed its dispute
resolution procedures. Technically, it’s not another scientific review of the matter, though I suppose
the Chief Scientific Officer and/or the Commissioner could certainly choose to conduct their own
review. I’m happy to advise any individual or group about these options, either as a confidential or
non-confidential discussion.”
Please let me know if you need anything else. I think what it boils down to for the Commissioner’s
Briefing is that those who disagree with Janet want you to hear their thinking and their position.
Ultimately, you may need to decide whether or not you’ll keep the drug approval authority
delegated to Janet or take on the responsibility of a review and decision in your Office. We don’t
typically delay a regulatory action because of a pending formal appeal, but you have the authority to
do so.
Regards,

Virginia L. Behr
CDER Ombudsman
(301) 796-3436
WO51, Room 6158
http://inside.fda.gov:9003/CDER/OfficeofExecutivePrograms/Ombudsman/default.htm

From: Unger, Ellis <Ellis.Unger@fda.hhs.gov>
Date: July 5, 2016 at 3:36:37 PM EDT
To: Woodcock, Janet <Janet.Woodcock@fda.hhs.gov>
Cc: Jenkins, John K <John.Jenkins@fda.hhs.gov>, Temple, Robert
<Robert.Temple@fda.hhs.gov>
Subject: eteplirsen NDA
Janet,
I don’t have to tell you how difficult the eteplirsen decision has been for many of us in ODEI. As you know, we have reached different scientific conclusions on the strength of the
data, and in particular, the likelihood that the small increase observed in Becker-type
dystrophin is reasonably likely to predict clinical benefit. This decision could be precedent
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setting with respect to accelerated approval, i.e., where the bar should be set for changes
in a pharmacodynamic biomarker that are deemed “reasonably likely to predict clinical
benefit.” Moreover, to my knowledge, this could be the first time a Center Director has
overruled a review team (and an advisory committee) on a question of whether
effectiveness has been demonstrated.
I know that Dr. Jenkins has mentioned the possibility of involving Dr. Califf in the eteplirsen
decision on at least one occasion, and I would like to request a formal appeal to the
Commissioner on this matter.
I’m aware that the Commissioner’s official role is to consider the administrative aspects of
review decisions and not the science. But given the potential for setting a precedent here, I
think he should be aware of the various points of view and consider the potential
ramifications of the matter at hand.
I’m also aware that you advised Sarepta that we would be prepared to grant accelerated
approval of their NDA within 4 business days of receiving their new data, but there was a
provision in the letter that the increase in dystrophin had to be meaningful, and we do not
have agreement on this point. Thus, it is my hope that a Commissioner Briefing can be
held before an action is taken.
I have discussed the above with Dr. Jenkins, and he supports this course of action.
I propose that we reserve a few minutes at the briefing tomorrow to discuss this matter.
Thank you for your consideration,
Ellis
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From:
To:
Subject:
Date:

Califf, Robert
Woodcock, Janet
RE: Opinion letter on Kyndrisa
Tuesday, July 12, 2016 8:06:00 AM

Dave Martin was one of my attendings at ucsf as an intern.
rmc
Robert M Califf MD
Commissioner of Food and Drugs
From: Woodcock, Janet
Sent: Tuesday, July 12, 2016 8:02 AM
To: Califf, Robert
Subject: RE: Opinion letter on Kyndrisa

Thanks.   Germane to ongoing discussion. jw
From: Califf, Robert
Sent: Saturday, July 09, 2016 11:01 AM
To: Woodcock, Janet
Subject: FW: Opinion letter on Kyndrisa

Robert M Califf MD
Commissioner of Food and Drugs
From: Evans, Dana
Sent: Wednesday, July 06, 2016 2:58 PM
To: Califf, Robert
Subject: FW: Opinion letter on Kyndrisa

Dana Evans, M.P.A.

Program Support Specialist to the Commissioner
Office of the Commissioner Immediate Office
U.S. Food and Drug Administration
Phone: 301-796-2021
BB: 301-467-8987
Email: dana.evans@fda hhs.gov
From: Dave Martin [mailto:dave@avidbiotics.com]
Sent: Tuesday, July 05, 2016 6:01 PM
To: Commissioner FDA
Subject: FW: Opinion letter on Kyndrisa

Rob: The “missing” letter is now attached! Dave
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Center for Drug Evaluation and Research
Food and Drug Administration
This communication is consistent with 21 CFR 10.85(k) and constitutes an informal
communication that represents our best judgment at this time but does not
constitute an advisory opinion, does not necessarily represent the formal position of
the FDA, and does not bind or otherwise obligate or commit the agency to the views
expressed.

<ATT89150 1.jpg> <ATT69106 2.jpg> <ATT85592 3.jpg>
<ATT56925 4.jpg> <ATT27175 5.jpg> <ATT40320 6.jpg>
From: Herb Heijneker [mailto(b) (6)
r(b) (6)
Sent: Tuesday, May 10, 2016 9:20 AM
To: CDER DRUG INFO
Cc: Dave Martin; PCNS
Subject: Fwd: Opinion letter on Kyndrisa

To whom this may concern, I am forwarding an opinion letter on
Kyndrisa which I sent to Ms. Moon Hee V. Choi, who is the
Designated Federal Officer, PCNS at the FDA. She was unable to
accept my document/comments as the Advisory Committee meeting
record is closed since the meeting was adjourned. She suggested that
I submit my comments to the FDA Division of Drug Information
at druginfo@fda.hhs.gov and that you will be able to direct my
correspondence to enter the appropriate process for submitting my
comments to the FDA/CDER Division of Neurology Products. Thank
you for your help, Sincerely, Herbert Heyneker, PhD.
Begin forwarded message:
(b) (6)
From: Herb Heijneker (b) (6)
Subject: Opinion letter on Kyndrisa
Date: May 5, 2016 at 8:15:02 PM GMT+2
To: pcns@fda.hhs.gov
Cc: Dave Martin <dave@avidbiotics.com>

Dear Ms. Choi, on November 24, 2015 the PCNS advisory
committee concluded that Kyndrisa should not be approved for the
treatment of Duchenne’s Muscular Dystrophy due to lack of efficacy;
especially the phase III data were unconvincing. On January 14, 2016
the FDA followed the recommendations of the advisory committee
and rejected Kyndrisa for the treatment of DMD. Respectfully, I
would like to ask the advisory committee to read my opinion letter
(hereby attached) in which I explain why short-term clinical trials
will not demonstrate clinical benefits. I would greatly appreciate if
you could share this letter with the full advisory committee, that
voted on the disapproval of Kyndrisa. My professional conclusion is
that Kyndrisa (and probably Eteplirsen) are effective drugs in
delaying the lethal progression of DMD in young, ambulatory boys.
My motivation is purely altruistic: I like to help DMD patients live a
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longer, more productive life, keeping in mind that there is no
treatment currently available for this dreadful disease.
Sincerely,
Herbert L.Heyneker, PhD

((b) (6)

<Opinion letter on Kyndrisa, May 2, 2016.pdf>
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From:
To:
Subject:
Date:
Attachments:

Califf Robert
Dickinson Elizabeth (FDA)
FW: Finalized - NDA 206488 Office Director Review (REV-SUMMARY-11)
Tuesday, July 19, 2016 9:50:00 AM
Sareptafinal (6).pdf

Robert M Califf MD
Commissioner of Food and Drugs
From: Woodcock, Janet
Sent: Friday, July 15, 2016 9:59 AM
To: Califf, Robert
Subject: FW: Finalized - NDA 206488 Office Director Review (REV-SUMMARY-11)

Here it is. The team got the IHC data wrong for some reason. I didn’t want to put that in, but John J in his
response pointed this out and then I had to include. You don’t compare baseline of one experiment to the 180
week results from another experiment, when the baseline values in the two experiments were very different. jw
From: oasfda@fda.gov [mailto:oasfda@fda.gov]
Sent: Thursday, July 14, 2016 2:31 PM
To: Woodcock, Janet
Subject: Finalized - NDA 206488 Office Director Review (REV-SUMMARY-11)

Proceed to DARRTS Welcome Screen

Finalized - Office Director Review (REVSUMMARY-11)
The following communication has been signed and finalized.
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CENTER DIRECTOR DECISIONAL MEMO
NDA#

206488

Drug Name

EXONDYS 51 (eteplirsen)

Indication

Duchenne Muscular Dystrophy (DMD)

Sponsor

Sarepta

Author

Janet Woodcock, M.D.
Director, Center for Drug Evaluation and Research (CDER),
Food and Drug Administration

SUMMARY
This memorandum explains the CDER’s final decision on the above application. I have read the
reviews and recommendations by Drs. Unger (Office level), Bastings (Division level), Farkas (CrossDiscipline Team Lead), Breder and Rao (Clinical Reviewers), Ling (Statistical Reviewer), and
Bhattaram, Wu, and Rogers (Clinical Pharmacology Reviewers). In addition to the review memoranda,
I have also reviewed the Advisory Committee briefing materials, pertinent portions of the sponsor’s
submission, and multiple scientific statements submitted by the public, including a letter from a large
number of DMD experts.
The review team has done an exemplary job in performing a detailed evaluation of the data submitted
with the application. Nevertheless, I disagree with certain of their findings and come to a different
conclusion, as discussed below.
I find that the data contained in NDA 206488 meet the standard for accelerated approval under 21 CFR
314. 510 based on the surrogate endpoint of increased dystrophin protein production, a surrogate
endpoint that I conclude is reasonably likely to predict clinical benefit.
DISCUSSION
Extensive analyses have been performed by the team on the clinical results of the long-term experience
of 12 patients administered the drug, and I will not recapitulate these.
Approval under 314.510 is based, among other things, on adequate and well-controlled clinical trials
establishing that the drug product has an effect on a surrogate endpoint that is reasonably likely to
predict clinical benefit. Below, I discuss how both of parts of this standard are met.
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A. Are the Data on Dystrophin Protein Production From One or More Adequate and WellControlled Studies?
The characteristics of adequate and well-controlled studies are laid out in 21 CFR 314.126. Three lines
of evidence are pertinent to the conclusion that eteplirsen results in increased dystrophin production.




Production of an appropriate mRNA transcript
Quantitative assessment of dystrophin content in muscle biopsies by Western blot
Semi-quantitative assessment of dystrophin in muscle tissue by immunohistochemistry (IHC)
techniques

The sponsor provided data demonstrating an increase in mRNA expression following treatment with
eteplirsen. The drug’s proposed mechanism of action is to bridge a section of the pre-RNA to result in a
shorter mRNA with an open reading frame, e.g., “exon skipping.” In this case, the production of an
appropriate mRNA transcript has been documented by PCR and Sanger sequencing. Although this
establishes proof of mechanism, it does not mean that there is increased protein production.
In the following, I discuss the assessments related to dystrophin protein production (2. and 3.) in some
detail. Much of the controversy over the adequacy of these assessments relates to the fact that
rigorously validated assays were not used to evaluate the initial 3 muscle biopsies, apparently resulting
in overestimation of the various readouts and some irreproducibility of IHC and Western blot dystrophin
assays. For these reasons, I do not discuss or rely upon the results of these earlier assays, or on re-reads
of them. With FDA’s assistance, the sponsor improved the design and conduct of the assays and
performed repeat biopsies on 11 of 12 patients at week 180. The control samples for these week 180
biopsies were stored baseline tissue (in 3 of 11 subjects) and baseline biopsies from subjects with exon
51 amenable mutations enrolled in another trial by the sponsor. FDA reviewers had the following
concerns about these controls, leading them to conclude that the studies were not adequate and well
controlled.
1. Most of the baseline biopsies were not from the same subjects as the week 180 biopsies (as the
original tissue had been used up for the previous assays). Given this, the control subjects could
differ in unknown ways from the test subjects.
2. The biopsies taken at week 180 were from different muscles in the upper extremity than the
baseline biopsies, including subjects with baseline tissue as well as for control samples. It is
hypothesized that there may be differences in dystrophin protein content among various muscles
in DMD patients.
3. The existing baseline biopsies for the three subjects with 180 week data had been stored frozen
for several years and may have changed (apparent decrease in dystrophin protein content) over
time.
In my judgment, these issues increase the uncertainty around the results, but do not necessarily render
them an inadequate basis on which to draw a conclusion. The non-treated control subjects were very
similar in age and dystrophin mutation site to the treated subjects (sponsor Appendix 10, AC briefing
package). The single deltoid muscle biopsy in the untreated control group (subject 7, sponsor Appendix
14, AC briefing package) had replicate dystrophin levels of 0.3% and below the limit of quantification,
averaging out at below 0.3%, and not different than biceps biopsy results in other patients, suggesting

2
Reference ID: 3959035

FDAOC000557

that variations in upper extremity biopsy site (concern b above) did not result in large differences in the
findings. There was little difference in the dystrophin protein content found in the stored baseline
samples and the frozen samples, as discussed below.
The data submitted with the original application, supporting the finding that eteplirsen increases the
production of dystrophin protein, come from the quantitative assessment of (internally truncated)
dystrophin in muscle tissue by Western blot using the controls described above. Much of the
controversy around this method relates to the fact that the apparently achieved dystrophin levels are very
much lower than originally hoped (and previously claimed by the sponsor and investigators).
In the 180 week assessment, the three subjects with baseline biopsies available had baseline dystrophin
levels (reported as % of normal) below the level of quantification of the assay used (0.25%). These
results were similar in magnitude to the baselines of the six additional control biopsies drawn from
subjects in another study (highest level 0.37%). At week 180, two treated subjects had (an average of
replicate) dystrophin levels above 2%, two had over 1%, and two additional had about 1%. Of these
individuals, two subjects having both baseline and week 180 samples had clearly increased levels at
week 180 compared to baseline. (The third subject with a baseline sample did not consent to a week 180
biopsy). Unsurprisingly, some subjects had week 180 dystrophin levels similar to the overall baseline
control levels. Not all individuals are expected to respond to a drug intervention. The issue is whether
the dystrophin levels found at 180 weeks were within the variability expected for this assay in such
patients and, thus, could have arisen by chance, or whether they could have been caused by differences
from the controls or from sample storage as outlined above, or whether they reflected a drug effect, and,
thus, whether these data could be seen as adequate and well-controlled. The following data are relevant
to this issue.
Because the original data on the presence of dystrophin by Western blot suffered some difficulties in
interpretation because of lack of availability of baseline samples from most patients, the sponsor of this
application submitted, subsequent to the Advisory Committee meeting on this drug, additional Western
blot data from 12 patients with baseline and 48 week eteplirsen exposure, using baseline and posttreatment muscle biopsies from the same patients and muscle groups. This experiment clearly shows,
using adequate controls, that the drug increases dystrophin protein production in some of the patients.
The mean baseline dystrophin values in this study were very similar to the mean baseline values in the
180 week study. The achieved levels of dystrophin in these patients are lower than those seen in the
Western blots from the week 180 patients. Only 2 of 12 patients achieved a level over 1% of normal
control. It is not known if this result is due to a shorter duration of drug exposure or to other factors.
Putting together the 180 week data and the additional 48 week data, I conclude that there is substantial
evidence from Western blot experiments of increased dystrophin protein production, albeit at a low
level.
A finding of increased dystrophin was also seen in several IHC assays performed by the sponsor. Both
assays were originally performed with baseline and several pre-180 week assays by the sponsor as a part
of the clinical trial. The validity of the results of these assays were questioned by FDA because of
methodological problems in their conduct, as documented in the primary clinical review and in the
inspection report. Therefore, I will not further consider the results of these original assays. As
discussed for the Western blot above, the sponsor responded by performing an additional 180 week
biopsy and repeating the assays. Baseline tissue was available, as for Western blot, from recut samples
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in only three cases. In one of these, the subject did not consent to a biopsy at 180 weeks. To
supplement the three baseline samples the sponsor included six other untreated patients from a different
trial, as discussed above for the Western blot. In both assays, greater staining or intensity was observed
after drug exposure at week 180 compared to controls. The results are described in more detail below.
A Percent Dystrophin Positive Fibers analysis was a semi-automated evaluation performed at 180 weeks
and compared to the controls used for the 180 week study as discussed above. The percentage of
positive fibers was assessed using a blinded read by Nationwide Children’s Hospital and by three
independent pathologists through Flagship Biosciences. The technique used to assess percent positive
fibers was modified from the original assay in the following ways:
1. A computer algorithm (MuscleMap from Flagship) that performs non-linear mapping of all
fibers was used for consistent and automated analysis of low intensity values, in contrast to a
manual and non-standardized fiber counting technique in the prior assay.
2. The images were inverted and amplified to score the total fibers (the denominator for the percent
positive fiber scoring).
3. An isotype matched secondary antibody staining step was incorporated to confirm lack of nonspecific staining and reduce background noise. The background signal was subtracted from test
sample values in calculation of percent intensity.
4. 8% of the images for re-analysis were blinded, renamed, randomized, and rotated 180 degrees.
5. A rejection factor for the inter-rater analysis score of <4 was established.
6. The images were acquired in a more systematic and random fashion to minimize bias, with
predefined rules for random sampling of fields and avoiding artifacts.
These changes were likely to result in a more conservative reading of Percent Dystrophin Positive
Fibers, and indeed the results, including the new untreated baseline controls, were read at 1.1% positive
fibers (in contrast to a higher result in the prior baseline using the original technique). The 180 week
cohort had a score, using this technique, of 17.4% positive fibers, showing a statistically significant
difference. Now, these results are subject to the same caveats as discussed for the Western blot (1-3
above), in that there were only two baseline to 180 week pairs, that the baseline samples had been frozen
for years, and that the external controls might differ in some way. So, these results cannot stand alone.
Other reviewers have pointed out that the (much higher) baseline values for Percent Positive Fibers from
the original experiment are not very different from the 180 week values in this new experiment.
However, I would point out that experimental conditions changed quite a bit, and very low values for all
the external controls, statistically comparable to the frozen baseline results, were obtained in this recent
experiment, suggesting that it returned a more conservative result. I do not believe that comparison of
the original baseline data, obtained under one set of experimental conditions, can be compared to the
later 180 week results, done under different, more optimized conditions and yielding very different
results for new (external control) baseline samples.
The sponsor also performed a Mean Relative Fluorescence Intensity assay for dystrophin. This assay is
commonly performed by laboratories evaluating DMD patients and is intended to be a semi-quantitative
evaluation of dystrophin content. Using the six external baseline samples and the three stored study
patient baseline samples, the mean intensity approximately doubled from baseline to 180 weeks. The
technique for this assay did not change significantly from the technique used in the assay done as part of
4
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the original protocol, and the baseline means for the patient samples were roughly comparable to the
baseline means obtained in the new experiment.
Although the IHC assays provide only semi-quantitative assessments of dystrophin content, they do
support an effect of eteplirsen on the proposed surrogate endpoint (an increase of dystrophin production
as a result of drug exposure). The accompanying microscopy images also demonstrate correct
localization of the molecule within the muscle fibers, a very important factor in any translation to
clinical benefit.
In summary, I conclude that there is evidence from adequate and well-controlled trials, and supportive
evidence, that exposure to eteplirsen increases dystrophin protein production in muscle cells.
B. Is the Effect on the Surrogate Endpoint “Reasonably Likely to Predict Clinical Benefit”?
In this case, the standard for clinical benefit does not require “cure” or “conversion to Becker MD
(BMD) phenotype.” Clinical benefit encompasses improvements (including slowing of disease
progression) in how an individual feels or functions, or an improvement in survival. There is no
question that, for DMD patients and their families, small improvements in function or delays in loss of
function are meaningful benefits. Therefore, the question is:
What amount of increase in dystrophin production is reasonably likely to predict clinical
benefit (even small benefits)?
The usual way to address this question would be to rigorously evaluate what is known about the
correlation between dystrophin levels in muscle and expression of disease. The following summarizes
the existing scientific literature on this topic and the challenges in interpreting it.
1. The clinical classification of disease severity (i.e., phenotype) in the literature appears broad,
variable, and somewhat subjective.
Experts usually classify patients clinically as DMD (severely affected at a young age); intermediate
MD (also called DMD/BMD); or BMD, which can range from severe BMD to asymptomatic
individuals with biochemical abnormalities, usually increased creatine phosphokinase (CPK). There
is clearly a wide spectrum of disease wherein the ends of the spectrum are easily distinguishable, but
the zone of real interest for this discussion, between DMD and intermediate presentations, is not
rigorously categorized. In part, this is because “intermediate muscular dystrophy” (IMD) is less
common, due to the consequences of having either in-frame mutations with a truncated protein
expressed (leading to BMD) or out-of-frame mutations with little-to-zero protein expressed (leading
to DMD), as discussed below.
2. Much of the prior data reporting the relationship of dystrophin protein levels to phenotype have
been from IHC studies using a variety of techniques and antibodies.
Anthony, et al., (Neurology, 83, 2014) in a collaborative cross-laboratory study, investigated the
variability of techniques used to quantify dystrophin in individuals with muscular dystrophy.
Blinded tissue sections from three DMD and three BMD muscle biopsies were tested in five
5
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different laboratories accustomed to performing dystrophin quantification. Estimates of dystrophin
expression using a somewhat standardized IHC technique were about 20%, 11% and 10% of normal
for the three DMD samples, on average among the laboratories. Corresponding estimates of
dystrophin content by Western blot, using an actin antibody to normalize for loading, but not a
serially diluted standard control, resulted in dystrophin estimates of about 11%, 0, and 0.4%
respectively, with fairly high CV’s. Therefore, in this small sample, repeated across five
experienced laboratories, IHC estimates were about 10 percentage points higher than Western blot
estimates.
Significantly higher estimates by IHC by fluorescence intensity (overall about 23% of normal) than
by Western blot were also seen in the evaluation of week 180 muscle biopsies in the Sarepta trial.
Because much of the historical data on protein content vs phenotype has been reported using IHC
analysis, extrapolating these findings to the current trial data is challenging. Additionally, Anthony
et al., found that the inter-laboratory variability was greatest for the low levels of dystrophin found in
the DMD patients. Western blot data in the literature quantifying dystrophin and relating it to
phenotype is often from experiments that were not designed to distinguish among dystrophin levels
below 10% of normal. These may have been reported out as “less than 10%.” From this sponsor’s
well-controlled studies, the analytically accurate dystrophin baseline for many DMD patients might
be in the range of 0.02-0.35 % normal, hence previous estimates of 5-10% might be an overestimation using non-standardized and semi-quantitative methods.
3. Both IHC analyses and WB results are influenced by the anti-dystrophin antibodies used, as well
as other experimental conditions
Significantly, if the epitope recognized by the antibody is modified by the deletion, the dystrophin
isoform may not be recognized and a result read out as zero. For this reason, recent studies use
multiple antibodies against known regions. Additionally, muscle biopsies in patients with BMD and
DMD may be quite variable in degree of fibrosis and fatty replacement; this may decrease the
reproducibility and representativeness of muscle biopsy estimates of dystrophin content by Western
blot. Additionally, imaging methods, choices for normalization, biopsy handling, background
standing, and a multitude of other experimental conditions can influence results.
4. The phenotype is significantly influenced by dystrophin isoform quality as well as dystrophin
quantity.
Dystrophin is a very large protein with multiple functional domains. Generally, DMD results from
an out-of-frame mutation (often a deletion) that leads to an unstable or unreadable mRNA transcript.
Thus, DMD patients usually have zero or very low levels of dystrophin, but the DMD phenotype can
also result from in-frame mutations that result in a unstable transcript or dysfunctional dystrophin
isoform. BMD usually results from an in-frame mutation (often an exon deletion) that affects the
functional quality of the protein and also the quantity produced. It remains unclear what role protein
function plays vs quantity in leading to the wide range of variability in BMD phenotypes. There are
a vast number of mutations that can lead to each of these phenotypes (Tuffery-Giraud, et al., Hum
Mutat, 30, 2009), all of which can have different effects on protein function as well as protein
production. This micro-heterogeneity is common in genetic diseases and is highly germane to
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evaluation of interventions targeting the gene, gene expression, or protein function. There are also
non-dystrophin-related factors that can modulate phenotype.
5. The literature contains various findings on the relationship of dystrophin expression to clinical
status, including the low levels of dystrophin protein of interest in this case.
I note that in the decades since 1988, much technical progress has been made in standardizing
Western blot techniques, and the results from early studies may not be fully comparable to those
from recent experiments.
a. The seminal 1988 paper on this subject (Hoffman et al., NEJM, 318(21)) found that the
majority of patients with DMD had undetectable levels of dystrophin using their Western
blot technique and that 35 of 38 had levels below 3% in their assay. They also reported that
one of seven “intermediate” patients had dystrophin levels below 3% of normal, as did one of
the 18 patients with a BMD phenotype.
b. Beggs et al., (Am J Hum Genet, 49, 1991) published one of the early studies on the
correlation between the level of dystrophin on Western blot and clinical features of BMD.
Western blot was performed using a polyclonal serum and had about a 20% variability
between blots according to the authors. In this study a number of patients with BMD or
intermediate phenotype (DMD/BMD) were found to have dystrophin contents that
overlapped with those of the DMD patients. Of four patients included with DMD phenotype,
two had less than 5% dystrophin, and two had 10%, by their assay. Of patients with
BMD/DMD phenotypes, eight were found to have 10% of normal dystrophin, two had 15%,
one had 50%, and one had 100%. Three BMD patients with dystrophin levels of 10% were
found; two of these had relatively mild disease.
c. Nicholson et al., (J Med Genet, 30, 1993) studied patients across a wide range of DMD and
BMD phenotypes. They used loss of ambulation as a criterion to establish five functional
groups, grouped from one (most severe, LOA before age 9) to five (LOA past age 40) (presteroid era). They found a linear relationship overall between dystrophin levels (Western
blot with Dy4/6D3 antibody, using myosin for a loading control) and their five categories,
with more dystrophin protein translating to better function. They found no significant
difference between any two adjacent groups however, which they interpreted as showing
considerable overlap, as reflected in their patient level data (Appendix 1), which showed a
number of less severe patients (e.g., Group 2 or 3) registering no or very low dystrophin
abundance on their Western blot assay. Of note, they reported a higher average level of
dystrophin protein in severe DMD patients than other investigators, partly resulting from 5 of
their 21 severe patients reported to have dystrophin protein levels above 20.
d. Neri et al., (Neuromuscular Disorder 17, 2007) reported on families with X-linked Dilated
Cardiomyopathy. In these families, mutations give rise to absent dystrophin in heart muscle,
but only reduced levels of nearly normal dystrophin in muscle tissue. One patient in their
series had a normal neurological exam at age 23, an elevated CPK, and 29% of normal
dystrophin protein in skeletal muscle by Western blot. This example can contribute to
understanding the role of abundance of dystrophin protein vs compromised function.
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e. Anthony et al., (JAMA Neurology, 71, 2014) evaluated the correlation between phenotype
and mRNA and protein expression in patients with both in-frame and out-of-frame mutations
amenable to exon 44 or 45 skipping. Studying a group of patients with closely related
deletions could diminish variability due to differences in function of the truncated protein.
Five samples from patients with clinical “mild” BMD and in-frame mutations underwent
Western blot analysis using the Dys-2 antibody. Their mean protein expression was 17%
(normalized to actin) with a standard deviation of 7.5%. Two of the “mild” patients had
dystrophin levels in this assay of around 10%. Based on comparisons of IHC experiments
with various antibodies, the authors found “no clear correlation between the level of
dystrophin transcript or protein expression with clinical severity” in 13 patients with inframe mutations leading to BMD. The finding of Neri et al., above, along with this report,
reinforce the concept that protein function (i.e., quality) is an important determinant of
clinical severity and undermine the concept that 10% dystrophin protein content is a
threshold, since these patients had “mild” BMD.
f. Van den Bergen et al., (J Neurol Neurosurg Psychiatry, 85, 2014) compared dystrophin
levels by Western blot with clinical severity in 27 patients with a clinical diagnosis of BMD.
Dystrophin expression ranged from 4-71% and 3-78%, depending on the antibody used. The
authors found no linear relationship between dystrophin expression by Western blot using
newly acquired muscle biopsies and clinical severity, muscle strength, or fatty infiltration on
MRI. Although this was the case for the majority of the patients, who had dystrophin levels
above 20% of normal, four patients had levels at or below 10%. These patients generally had
a more severe phenotype: one patient with a dystrophin level of 10% was wheelchair
dependent at 45 years; one patient with a level of 7% developed trouble with stair walking at
age 21; one patient with a level of 4% had a DMD phenotype with wheelchair dependency at
age 10, one patient with a level of 3% had wheelchair dependency at age 25.
g. Anthony et al., (Brain, 134, 2011) studied 17 BMD patients with exon 51 or 53 skippingamenable mutations by IHC methods. These patients primarily had very mild or
asymptomatic disease; the one patient classified as severe was ambulatory at age 25 but
unable to run. There was a statistically significant difference in dystrophin expression by
IHC when patients classified as mild disease were compared to asymptomatic patients.
h. Bello et al., (Neurology 87, 2016) published a detailed study of loss of ambulation in DMD
patients with particular exon deletions, using the CINRG-DNHS, a prospective natural
history study. They found patients with exon 44 amenable mutations to have a two-year
delay in loss of ambulation compared to the overall comparison group. This finding had
previously been reported by another group (van den Bergen, et al., J Neuromuscul Dis, 1,
2014). The mutations studied (primarily single-exon deletion of exon 45) are known to
undergo spontaneous skipping with production of some dystrophin. According to the Bello
report, of six patients previously tested by IHC, three showed traces of dystrophin production
and 0/four (possibly other patients) had dystrophin detectable by Western blot. These
authors suggest that the observed differences in loss of ambulation (LOA) could be due to
small amounts of spontaneously induced dystrophin that slightly ameliorate the ordinary
DMD phenotype.
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i. Cirak et al., (Lancet, 378, 2011) published a study (AVI-4658) using intravenously
administered eteplirsen that showed a detectable increase in dystrophin protein levels using
both Western blot and immunofluorescence in 3/19 patients. The authors reported that the
functional properties of restored dystrophin were confirmed by assessing increased levels and
co-localization of neuronal nitric oxide synthase (nNOS) and sarcoglycan with dystrophin.
Such a protein assembly is suggested to be indicative of functional restoration of the
dystrophin-associated glycoprotein complex in muscle fibers (Molza et al., JBC, 290, 2015;
Wells KE et al., Neuromuscul Disord, 2003). Cirak et al., reported that the restoration was
more so in patients with exon 49-50 deletions than in those with 45-50 deletions, which is
consistent with a previous observation that nNOS binding domain is located in dystrophin
exons 42-45 (Lai Y et al., J Clin Invest, 2009). These studies suggest that important
functional domains are included in the dystrophin protein induced by eteplirsen.
To summarize what is known about the association between dystrophin levels and phenotype,
dystrophin content above about 10% on Western blot is usually associated with a BMD phenotype,
except in patients with higher levels of dystrophin (including above 50%) who potentially have
functionally deficient protein leading to a DMD phenotype. Within the BMD phenotype, a
proportional inverse relationship between disease severity and protein expression has not generally
been demonstrated (i.e., between 10-100%), although there may be a broad association, as seen in
the Anthony study (Brain, 134, 2011). This may be due to the fact that protein quality, rather than
quantity, plays a key role in determining phenotype in BMD. Patients with DMD are usually found
to have no detectable, or very low levels of, dystrophin. Dystrophin content in the 3-10% range has
been associated with DMD, DMD/BMD, and BMD phenotypes. I find no evidence of a threshold
value for protein content and expression of a DMD phenotype, although the majority of DMD
patients reported in the literature have dystrophin that is undetectable by the Western blot assays
used. Generally, the divide between DMD and BMD, in terms of protein, is the result of the
consequences of an OOF or an in-frame mutation, respectively. I believe that the conventional
threshold, at or below 10% protein, was derived from the IHC data that seem to estimate low-level
protein content about 10% percentage points higher on IHC than on Western blot, so that the
majority of DMD patients would read out at 10% of normal dystrophin on IHC. I believe that
evidence from Western blot and other experiments discussed above show that protein in the range
between undetectable and 10% of normal is likely to be very important for clinical presentation, all
other things being equal, i.e., mutation status and non-dystrophin-related factors affecting phenotype.
These findings are germane to the determination of “reasonably likely to predict clinical benefit.”
The broad phenotypic distinctions made in the clinic (e.g., DMD vs IMD vs BMD) are different
from the prediction of benefit to an individual patient who has a specific baseline dystrophin level
and whose mutation and external factors do not change pre- and post-drug. For example, extending
ambulation by six months to a year would not normally move a patient from one to another of these
categories, but could be very important to quality of life (e.g., as suggested in the Bello study). This
is also true for other functional improvements.
For these reasons, incorporating the analysis of dystrophin content discussed above, I conclude that
the biochemical data strongly support the idea that low-level increases in dystrophin production are
reasonably likely to predict clinical benefit.
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Additional support for “reasonably likely” comes from the long-term experience with the drug. The
sponsor’s comparison of the experience of the treated cohort to natural history data does not reach
the level of substantiation required for traditional approval based on the clinical data. However, it is
highly suggestive of improvement in some parameters, in some patients, over natural history. My
conclusion is informed by all the caveats expressed in the reviews about the pitfalls of nonrandomized comparisons. Given that the two exon 52 deletion patients in the study had fairly good
long-term results in terms of rate of disease progression, the question arises as to whether exon 52 is
a prognostic factor that could have skewed the results.
Several facts militate against this conclusion. First, one of the exon 52 deletion trial subjects
(subject 6) had a fairly low score on the 6MWT at entry and a very low score on the NSAA,
compared to other subject around his age. He also was the only subject in the trial noted to be
unable to rise without external support at baseline. Additionally, the Italian external cohort had exon
52 deletion representation.
Questions have been raised about the correlation of dystrophin levels from Western blot with clinical
outcomes. The 6 Minute Walk Test does not show a strong correlation. I evaluated the NSAA in
children who could still walk (because the NSAA primarily scores activities related to walking) and
who also had a dystrophin result at 180 weeks (Table 1). I did this because the NSAA includes
multiple measures and therefore might have some noise averaged out. I looked at the absolute
decline in NSAA in patients since study initiation, and did not correct for the initial time some
patients spent on placebo. I only evaluated patients who were ambulatory. There was a positive
(inverse) correlation between dystrophin by Western blot and rate of decline in NSAA score, .
(Figure 1) This adds additional support to the idea that dystrophin production is “reasonably likely
to predict clinical benefit.” In totality, I find that the comparative disease course data provide
additional support for the use of the surrogate endpoint of an increase in dystrophin expression as
“reasonably likely to predict clinical benefit.”
Therefore, both the biochemical data and the clinical data lead me to conclude that an “increase in
dystrophin production” is reasonably likely to predict clinical benefit in DMD.
CONFIRMATORY TRIALS
The sponsor is currently conducting a nonrandomized, concurrently controlled trial in patients with
mutations amenable to exon 51 skipping compared to untreated DMD patients with other exon deletions.
Because of the relatively low level of protein induced, additional doses should be aggressively pursued
and, if successful, a dose-comparison trial could be confirmatory. The sponsor has also planned to
initiate a randomized trial with a related compound in other exons. The clinical results from these trials
can inform the predictive value of the surrogate endpoint.
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EXPLORATION OF ADDITIONAL DOSES, REGIMENS, AND DRUG-MUTATION
INTERACTION
The dystrophin levels achieved in this development program are well below those initially hoped for. I
agree with Dr. Farkas and other reviewers that the sponsor should aggressively explore higher doses or
more frequent administration of eteplirsen. It appears that this is possible given the toxicology data and
the clinical safety profile observed to date.
Because patients in the Sarepta 180 week cohort had a range of deletions in the dystrophin gene,
variability in the pharmacodynamic response among deletions is of great interest. The two patients with
over 2% dystrophin in the 180 week Western blot both had exon 52 deletions. These patients also fared
fairly well, clinically. This raises the question of whether patients with this exon deletion naturally
produce more dystrophin. One of these subjects had a baseline sample available. It was found to be
below the limit of quantitation. There was an exon 52 subject included in the added baseline controls.
This subject’s assay had replicate results of 0.3% and below the limit of quantification, respectively, as
discussed above. This suggests that baseline dystrophin levels are not higher in exon 52 deletion
subjects and that there may be a drug-deletion interaction, wherein subjects with this deletion may have
a more robust pharmacodynamic response to the drug. There were a number of apparent non-responders
to the drug. It will be important to find out if this is mutation specific. It is likely that more detailed
knowledge about each patient’s specific mutation will have to be generated to study this in detail.
COMMENTS ON THE DEVELOPMENT PROGRAM AND REVIEW
The development program for eteplirsen was seriously deficient in a number of respects that may have
led to delay in broad access and certainly led to difficulties in regulatory review. In my assessment, the
most egregious flaw was the lack of robust and high-quality assays early in the development program.
Inaccurate conclusions from the assays used led to a flawed development program. Additionally, the
entire drug development field must recognize that there is no such thing as an “exploratory study” for a
serious, life-threatening illness without therapeutic options. Randomization should be performed very
early in the development program, and open-label studies should be avoided. When possible, seamless
adaptive dose-finding and early efficacy studies should be carried out with the goal of most efficiently
generating the data needed to demonstrate safety and effectiveness.
The flaws in the eteplirsen development program led to severe challenges in regulatory review. 21 CFR
312.80, concerning drugs intended to treat life-threatening or severely-debilitating illness, states that
FDA has determined “that it is appropriate to exercise the broadest flexibility in applying the statutory
standards, while preserving appropriate guarantees for safety and effectiveness…Physicians and patients
are generally willing to accept greater risks or side effects from products that treat life-threatening and
severely-debilitating illnesses than they would accept from products that treat less serious illnesses.” I
note that the acceptable risks include greater uncertainty about the effects of the drug. The Peripheral
and Central Nervous System Drugs Advisory Committee met on this application on April 25, 2016.
There was a split vote (7 against, 6 for) on the question of accelerated approval for this drug, reflecting
the greater than usual uncertainty about the application. This vote was taken before the additional data
on protein expression were submitted.
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To conclude, the studies used in this analysis to support the effect of eteplirsen on dystrophin were
adequate and well-controlled as specified in 314.126. In addition, the surrogate of increased dystrophin
production is reasonably likely to predict clinical benefit. Given the deficiencies that have been
identified in the development program, my conclusion to rely on the surrogate endpoint described above
represents the greatest flexibility possible for FDA while remaining within its statutory framework. In
this case, the flexibility is warranted because of several specific factors, including: the life-threatening
nature of the disease; the lack of available therapy; the fact that the intended population is a small subset
of an already rare disease; and the fact that this is a fatal disease in children. Of note, the therapy has
been relatively safe in the clinic, although intravenous administration always carries risk. In addition,
adequate confirmatory studies are underway and planned and are capable of further refining our
understanding of the biomarker and providing evidence about the nature of the clinical benefit. The
approval does not create any risk of compromising the confirmatory trials because of their nature.
Therefore, I find that the probable benefits outweigh the foreseeable risks and that this application
should be approved under 21 CFR 314.510.
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Table 1 Patient Data on Change from Baseline in 6MWT and NSAA
180 Weeks
Change from
Baseline
Subject

Baseline
WB

002
003
004
005
006
007
008
009
010
012
013
015

N/A
N/A
N/A
0
N/A
N/A
N/A
N/A
N/A
N/A
0
0

180
Week
WB
0.14
0
0.96
N/A
2.47
0
0.98
0.52
1.62
0.38
1.15
2.05

Fiber
Intensity

PDPF

∆
6MW

∆
NSAA

MD
7
28
N/A
29
12
26
23
21
26
32
30

4.54
1.42
29
N/A
21
7
12
22
24
33
19
18

-67
-174
-168
-231
-23
-197
-291
0
0
-114
-170
-1

-14
-27
-17
-19
-3
-19
-17
0
0
-19
-16
-13

Data from Sarepta
Therapeutics , Inc. PCNSD
Advisory Committee Briefing
Document, Appendix 5, p.
149 (6MW and NSAA0
Appendix 11, p. 155, (Percent
Positive Dystrophin Fibers
(PPDF), Appendix 12 p. 156
(fiber intensity) 14, p. 159.
(Western blot),
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From:
To:
Cc:
Subject:
Date:
Attachments:

Moran, Kristy
Califf, Robert; Sharp, Jeremy; Kraus, Tom; Auchincloss, Kalah
Varnado, Martina; O"Neill, Jeff; Saben, Alyson L
Proposed CDER/OC Monthly Leadership Agenda Items for August 17
Thursday, August 04, 2016 1:12:06 PM
CDER OC Leadership Monthly Meeting Memorandum of Meeting 7-20-16 FINAL.doc.docx

Good morning,
Below are the suggested topics that CDER/Dr. Woodcock would like to discuss at the
CDER/OC Monthly Leadership meeting scheduled for August 17 at 10:00 a.m. Please let me
know if there additional topics that you would also like to include on the agenda to discuss.
I’ve also attached the discussion/action items from CDER’s meeting on July 20.
CDER Proposed topics:
There may be additional items to add by CDER as the meeting approaches. Agenda items 1
&2 are really standing topics Dr. Woodcock wants to make sure we keep on the agenda, but
there isn’t anything specific to cover as of now.
1.     UFA updates
2.     Opioids
3.     Unfinished guidance update
Kindly,
Kristy Moran
OC/Office of the Executive Secretariat
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MEMORANDUM OF MEETING
OC/CDER Leadership Meeting
July 20, 2016
4:30 pm – 5:30 pm
Subject:

General Updates from the July 2016 OC/CDER Leadership Meeting

Participants:

Robert Califf, Tom Kraus, Kalah Auchincloss (by phone),
Jeremy Sharp (by phone), Luciana Borio (by phone), Janet Woodcock,
Heather Brown, Deborah Roth, Liz Dickinson (by phone), Katie
Conover, Deborah Roth, Rosemary Roberts, Brad Leissa, Andrei
Nabakoski, Mark Russo, and Kristy Moran

Decision/Action Items:
General Updates
•

B. cepacia Outbreak
o Concern about who is in charge in center specific or multi-center product
investigation.
o Next Steps: Some key issues may need to be updated in the Emergency
Operations Plan of 2014. Changes can be made on a page by page basis
without updating the entire plan.
o Tom Kraus will follow up on updating the procedures in the Emergency
Operations Plan.

•

Update on Opioids - CDER will be talking to the state boards next week about
implementing the mandatory training on opioids. CDER will make decisions on next
steps when they get intelligence on what the state’s plan to do. A possible next step
may be a public meeting.

•

Cough Syrup – CDER is going to communicate with drug sponsors telling them that
CDER is opening a drug safety issue to identify any new drug safety issues with
these products; this will be followed up by sending drug safety letters to the
sponsors. CDER will also call to urge them to remove the pediatric indication from
the codeine cough syrups; CDER believes that sponsors will comply with the
request. CDER’s goal is to have a draft document in approximately 2 weeks that will
identify findings as to why the benefits no longer outweigh the risks.

•

Update Generics
o No rescission.
o CDER will be involving a 3rd party to take a look at the IT system to identify
some inconsistencies in flagging data.
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• OTC User Fee Negotiations
o Started July 6, 2016.
o CHPA issued a statement announcing their participation in the OTC
program.
o CDER will be talking to congressional staff on July 21 about the legislative
revision of the monograph system.
o CDER has issued one set of minutes on the user fee meeting. These
minutes could be used for CDER’s public talking points since there was
agreement not to talk about user fees until further along in the process.
• Eteplirsen
o An appeal has been filed.
o Next steps: Lou Borio will follow up on the timeframe for action from the
Commissioner’s office.
• Committee for the Advancement of Clinical and Therapeutic Professional Education
(CACTPE)
o CDER and OSPD are proposing to realign the Committee for Advanced
Scientific Education (CASE) with the Office of Scientific Professional
Development, Office of the Chief Scientist.
o The CASE is a multidisciplinary committee of members who represent
major scientific disciplines from various offices within CDER. The Seminar
and Curriculum courses provided by the CASE are of high interest to a
broad Agency-wide regulatory and scientific target audience and are
cross-cutting in nature.
o The CASE will become the Committee for the Advancement of Clinical
and Therapeutic Professional Education (CACTPE) with representation
from OCS, CBER, CDER, CDRH, CTP and CFSAN.
o CDER Scientific Rounds will remain with CDER given that the educational
activity is CDER-specific and designed for the CDER target audience.
•

Ethics - An OGE audit will be made public soon regarding confidential filers.
Next Steps: CDER is working with FDA Ethics on this issue.

•

Unfinished Draft Guidances – the Commissioner urges the Center to complete
unfinished draft guidances.

Next meeting:
Wednesday, August 17, 2016, 10:00 am – 11:00 am
Executive Secretariat Contact: Kristy Moran, 301-796-4678
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From:
To:
Subject:
Date:

Califf, Robert
Pennington, Caitlin
Re: Status of appeal
Thursday, August 04, 2016 7:30:10 AM

Ok with me
Rmc

Robert M Califf MD
Commissioner of Food and Drugs

From: Caitlin Pennington <Caitlin.Pennington@fda.hhs.gov>
Date: Wednesday, August 3, 2016 at 5:26 PM
To: apple <rmc1@fda.hhs.gov>
Subject: FW: Status of appeal
Hi Dr. Califf,
Are you ok with taking this call from the car and do you want to include Rachel Sherman in this
discussion?
Thanks!
Caitlin
From: Kraus, Tom
Sent: Wednesday, August 03, 2016 4:28 PM
To: Borio, Luciana; Pennington, Caitlin
Subject: RE: Status of appeal

OK. Thanks Lu.
He will be in West Virginia on Tuesday talking about opioids, but he will have plenty of time in the
car.
Caitlin – Can we schedule 30 by phone on Tuesday morning? I’d suggest including Lu, me, Kalah,
Rob, Liz, I think it would also be appropriate to include Rachel Sherman but please ask Rob if he
agrees.
From: Borio, Luciana
Sent: Wednesday, August 03, 2016 1:47 PM
To: Kraus, Tom
Subject: RE: Status of appeal
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Yes, I think it would be good to meet with him. The challenge is with timing.
Matt Warren will be out of the office next week, and I will be out starting 8/9 (Tuesday).
If it can be arrange with his schedule, I would be glad to brief him first thing Tuesday morning before
I go on leave.
From: Kraus, Tom
Sent: Wednesday, August 03, 2016 1:40 PM
To: Borio, Luciana
Subject: RE: Status of appeal

After. I'm assuming your team will want to talk him through their recommendation.

From: Borio, Luciana <Luciana.Borio@fda.hhs.gov>
Date: August 3, 2016 at 1:34:08 PM EDT
To: Kraus, Tom <Tom.Kraus@fda.hhs.gov>
Cc: Auchincloss, Kalah <Kalah.Auchincloss@fda.hhs.gov>
Subject: RE: Status of appeal
Tom, just to be clear – before or after I submit the memo to him?
From: Kraus, Tom
Sent: Wednesday, August 03, 2016 1:30 PM
To: Borio, Luciana
Cc: Auchincloss, Kalah
Subject: RE: Status of appeal

Thank Lu. Can we reserve some time to brief Rob next week?

From: Borio, Luciana <Luciana.Borio@fda.hhs.gov>
Date: August 3, 2016 at 1:27:26 PM EDT
To: Kraus, Tom <Tom.Kraus@fda.hhs.gov>
Cc: Warren, Matthew <Matthew.Warren@fda.hhs.gov>, Auchincloss, Kalah
<Kalah.Auchincloss@fda.hhs.gov>
Subject: RE: Status of appeal
Matt and I, as well as the board, are working expeditiously to finalize. We are still targeting next
Monday.
From: Kraus, Tom
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Sent: Wednesday, August 03, 2016 1:25 PM
To: Borio, Luciana
Cc: Auchincloss, Kalah
Subject: Status of appeal

Hi Lu,
Do you still think we're likely to get your team's recommendation regarding the Eteplirsen
appeal before you go on leave? You're out next week, right?
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P R O C E E D I N G S

1
2

(8:00 a.m.)

3

Call to Order

4

Introduction of Committee
DR. ALEXANDER:

5

Good morning, and thank you

6

for joining us today.

7

everyone to please silence your cell phones,

8

smartphones, and any other devices if you have not

9

already done so.

10

I'd also like to identify the FDA

press contact, Sandy Walsh.
Sandy, if you are present, can you please

11
12

I'd like to first remind

stand and identify yourself?

Thank you.

My name is Dr. Caleb Alexander.

13

I'm the

14

chairperson of the Peripheral and Central Nervous

15

System Drugs Advisory Committee meeting, and I'll

16

now call this meeting to order.

17

going around the table and introducing ourselves.

18

Let's start down here on the right with Dr. Gordon,

19

please.

20

DR. GORDON:

We'll start by

Good morning, everyone.

My

21

name is Mark Gordon.

I am the industry

22

representative, and I work for Boehringer Ingelheim

A Matter of Record
(301) 890-4188
FDAOC000789

13

1
2

Pharmaceuticals.
DR. HOFFMAN:

Richard Hoffman.

I'm a

3

pharmacist and medical writer, and I'm the consumer

4

representative for this meeting.

5

DR. GREEN:

Mark Green.

I'm a professor of

6

neurology, anesthesiology, and rehabilitation

7

medicine at Mount Sinai School of Medicine.

8
9
10
11

MR. DUPREE:

I'm Benjamin Dupree, a

23-year-old with Duchenne muscular dystrophy, here
serving as a patient representative.
MS. GUNVALSON:

I'm Cheri Gunvalson.

I'm

12

the mother of a 24-year-old son with Duchenne.

13

also a nurse and a clinical nursing professor at

14

the University of North Dakota.

15

DR. KRYSCIO:

Good morning, I'm Richard

16

Kryscio.

17

I'm a biostatistician.

18

I'm

I'm from the University of Kentucky, and

DR. ROMITTI:

Good morning.

I am Paul

19

Romitti, a professor of epidemiology and toxicology

20

at the University of Iowa.

21
22

DR. NUCKOLLS:
Nuckolls.

Good morning.

I'm Glen

I'm program director for the muscular
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1

dystrophies at NIH at the Neurology Institute, and

2

I'm the designated federal official for the

3

Interagency Muscular Dystrophy Coordinating

4

Committee.

5

DR. FOLEY:

Good morning.

I'm Reghan Foley.

6

I'm a pediatric neuromuscular specialist.

7

at the Neuromuscular and Neurogenetic Disorders of

8

Childhood Section of the Neurogenetics Branch of

9

the NINDS at NIH.

10

DR. KESSELHEIM:

Good morning.

I work

I'm Aaron

11

Kesselheim, an associate professor of medicine at

12

Brigham & Women's Hospital in the Division of

13

Pharmacoepidemiology and Pharmacoeconomics at

14

Harvard Medical School.

15

DR. ALEXANDER:

And once again, I'm Caleb

16

Alexander.

17

epidemiology and medicine at Johns Hopkins

18

Bloomberg School of Public Health.

19
20
21
22

I'm an associate professor of

DR. CHOI:

Moon Hee Choi, designated federal

officer.
DR. ONYIKE:

Chiadi Onyike, associate

professor of psychiatry at Johns Hopkins.
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DR. GONZALES:

1

Nicole Gonzales, associate

2

professor of neurology at the McGovern Medical

3

School at the University of Texas in Houston.
DR. OVBIAGELE:

4

Bruce Ovbiagele, professor

5

and chair of neurology at the Medical University of

6

South Carolina.
DR. FARKAS:

7

Ronald Farkas, clinical team

8

leader at the Division of Neurology Products at

9

FDA.

10
11
12

DR. DUNN:

I'm Billy Dunn.

I'm the director

of the Division of Neurology Products at FDA.
DR. BASTINGS:

Eric Bastings, deputy

13

director of the Division of Neurology Products at

14

the FDA.

15
16
17

DR. UNGER:

Ellis Unger, director, Office of

Drug Evaluation I at the FDA.
DR. JENKINS:

Good morning.

18

Jenkins.

19

Drugs in CDER at FDA.

20
21
22

I'm John

I'm the director of the Office of New

DR. TEMPLE:

Good morning.

Bob Temple,

deputy director of ODE-I.
DR. WOODCOCK:

And I'm Janet Woodcock.

I'm

A Matter of Record
(301) 890-4188
FDAOC000792

16

1

head of the drug center at FDA.

2

DR. ALEXANDER:

Thank you.

3

For topics such as those being discussed at

4

today's meeting, there are often a variety of

5

opinions, some of which are quite strongly held.

6

Our goal is that today's meeting will be a fair and

7

open forum for discussion of these issues and that

8

individuals can express their views without

9

interruption.

10

Thus, as a gentle reminder, individuals will

11

be allowed to speak into the record only if

12

recognized by the chairperson.

13

a productive meeting.

14

We look forward to

In the spirit of the Federal Advisory

15

Committee Act and the Government in the Sunshine

16

Act, we ask that the advisory committee members

17

take care that their conversations about the topic

18

at hand take place in the open forum of the

19

meeting.

20

are anxious to speak with the FDA about these

21

proceedings.

22

discussing the details of this meeting with the

We are aware that members of the media

However, FDA will refrain from
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1

media until its conclusion.

2

reminded to please refrain from discussing the

3

meeting topic during breaks or lunch.

4
5
6
7

Also, the committee is

Thank you.

Now I'll pass it to Moon Hee Choi, who will
read the conflict of interest statement.
Conflict of Interest Statement
DR. CHOI:

The Food and Drug Administration

8

is convening today's meeting of the Peripheral and

9

Central Nervous System Drugs Advisory Committee

10

under the authority of the Federal Advisory

11

Committee Act of 1972.

12

With the exception of the industry

13

representative, all members and temporary voting

14

members of the committee are special government

15

employees or regular federal employees from other

16

agencies and are subject to federal conflict of

17

interest laws and regulations.

18

The following information on the status of

19

this committee's compliance with federal ethics and

20

conflict of interest laws, covered by but not

21

limited to those found at 18 U.S.C. Section 208, is

22

being provided to participants in today's meeting
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1

and to the public.

2

and temporary voting members of this committee are

3

in compliance with Federal Ethics and Conflict of

4

Interest laws.

5

FDA has determined that members

Under 18 U.S.C. Section 208, Congress has

6

authorized FDA to grant waivers to special

7

government employees and regular federal employees

8

who have potential financial conflicts when it is

9

determined that the agency's need for a particular

10

individual's services outweighs his or her

11

potential financial conflict of interest.

12

Related to the discussions at today's

13

meetings, members and temporary voting members of

14

this committee have been screened for potential

15

financial conflicts of their own as well as those

16

imputed to them, including those of their spouses

17

or minor children, and for purposes of 18 U.S.C.

18

Section 208, their employers.

19

include investments, consulting, expert witness

20

testimony, contracts, grants, CRADAs, teaching,

21

speaking, writing, patents and royalties, and

22

primary employment.

These interests may
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1

Today's agenda involves new drug application

2

206488, eteplirsen injection for intravenous

3

infusion sponsored by Sarepta Therapeutics for the

4

treatment of Duchenne muscular dystrophy in

5

patients who have a confirmed mutation of the DMD

6

gene that is amenable to exon 51 skipping.

7

a particular matters meeting during which specific

8

matters related to Sarepta Therapeutics NDA will be

9

discussed.

10

This is

Based on the agenda for today's meeting and

11

all financial interests reported by the committee

12

members and temporary voting members, no conflict

13

of interest waivers have been issued in connection

14

with this meeting.

15

encourage all standing committee members and

16

temporary voting members to disclose any public

17

statements that they have made concerning the

18

product at issue.

To ensure transparency, we

19

With respect to FDA's invited industry

20

representative, we would like to disclose that

21

Dr. Mark Gordon is participating in this meeting as

22

a non-voting industry representative acting on
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1

behalf of regulated industry.

Dr. Gordon's role at

2

this meeting is to represent industry in general

3

and not any particular company.

4

employed by Boehringer Ingelheim.

Dr. Gordon is

We would like to remind members and

5
6

temporary voting members that if the discussions

7

involve any other products or firms not already on

8

the agenda for which an FDA participant has a

9

personal or imputed financial interest, the

10

participants need to exclude themselves from such

11

involvement, and their exclusion will be noted for

12

the record.

13

advise the committee of any financial relationships

14

that they may have with the firm at issue.

15

you.

16

FDA encourages all participants to

DR. ALEXANDER:

Thank

Thank you very much.

We'll

17

now proceed with the FDA's introductory remarks

18

from Dr. Billy Dunn, director of the Division of

19

Neurology Products.

20

FDA Introductory Remarks – Billy Dunn

21

DR. DUNN:

22

Good morning.

Thank you, Dr. Alexander.
Welcome to all our committee
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1

members, guests who have traveled here, and all the

2

folks who are joining us by electronic means for

3

this important meeting.

4

I'm in a somewhat unusual situation of

5

delivering remarks that will, in part, be the same

6

as or similar to remarks I made to this committee

7

quite recently, when we gathered almost exactly

8

five months ago, to discuss drisapersen for the

9

treatment of Duchenne muscular dystrophy.

10

While perhaps familiar to some, I am certain

11

that we have quite a few people joining us today

12

who were not present in November of last year, and

13

many of my comments bear repetition.

14

I want to thank the committee for your

15

willingness to be here, your eagerness to consider

16

the important topics we will discuss today, and

17

your forthrightness in sharing with us your

18

perspectives on the application under

19

consideration.

20

public attendees, both in person and those joining

21

us by audio or video broadcast, for their

22

commitment to finding a treatment for Duchenne

I want to especially thank the
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1
2

muscular dystrophy.
I particularly want to note and thank the

3

patients with DMD who are joining us today.

4

extraordinarily impressed with the turnout for this

5

committee meeting as I look out over the audience

6

today, and I was particularly impressed as I walked

7

in through the public spaces of all the patients

8

with DMD who are here.

9

Your efforts to be here are invaluable and

10
11

I am

Thank you for being here.

tremendously appreciated.
On a broader note than just this committee

12

meeting today, I want to take a moment to mention

13

how much we here at FDA appreciate our interaction

14

with the DMD community.

15

with the scientific and advocacy leaders in this

16

area, which I am confident has resulted in an

17

improved understanding for both the community and

18

ourselves.

19

We have been very engaged

The tireless efforts of the DMD community

20

resulted in a proposed draft guidance, as many here

21

know, from an advocacy group that was submitted to

22

us for our consideration.

I am happy to be able to
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1

say that building on that effort, we published our

2

own draft guidance in June of last year for DMD, a

3

major accomplishment and I think a source of great

4

collaborative progress for the field.
We are here today, after a delay due to

5
6

severe weather in January that has tried the

7

patience of many, to discuss eteplirsen for the

8

treatment of Duchenne muscular dystrophy in

9

patients with mutations amenable to exon 51

10

skipping.
There is without question a profound unmet

11
12

medical need in DMD.

We have no approved

13

treatments for this disease.

14

sensitive to the urgency needed for the development

15

of an improved treatment for Duchenne.

16

briefly describing some of the issues we will ask

17

you to discuss today, I want to stress that we have

18

not made any final decisions on the approvability

19

of this application.

We are highly

Before

Many believe that we are here today to

20
21

render a final decision on approvability.

22

not.

We are

We are here to have a discussion and gain
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1
2

input from you, the committee members.
The information in your background packages

3

are preliminary reviews only that do not yet take

4

into account today's proceedings.

5

encounter preliminary conclusions and

6

recommendations concerning approvability and, as

7

you have seen in your background materials, they

8

may often describe grave concerns about the data

9

put forth in support of the ostensible

10
11

Though you may

effectiveness of eteplirsen.
Those conclusions and recommendations should

12

be viewed as just that, preliminary.

13

not be viewed as the opinion or conclusion of

14

anyone other than the author of the individual

15

review, and they should not be viewed as

16

necessarily indicative of our final decision.

17

They should

The reason we are here today is to gain your

18

input into some of the challenging issues we have

19

confronted during our review process so that we may

20

incorporate it into our ultimate decision on

21

approvability.

22

As will be discussed in detail during the
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1

presentations you will hear today, eteplirsen is

2

theorized to lead to clinical benefit by

3

potentially increasing the production of a

4

truncated form of dystrophin.

5

dystrophin, a key muscle protein, is profoundly

6

deficient in DMD, and the gene defect giving rise

7

to this deficiency is thought to the be the primary

8

underlying cause of the disease.

9

The natural form of

How much of this truncated dystrophin

10

eteplirsen is designed to produce could be helpful

11

is an open question.

12

previous discussion in November during which the

13

committee expressed concern about the plausibility

14

of clinical benefit being derived from extremely

15

small increases in dystrophin on the order of

16

post-treatment absolute values of less than

17

1 percent of normal.

18

The committee will recall its

As you will hear today, we are again

19

confronted with post-treatment absolute values in

20

that range.

21
22

You will also hear of concerns concerning
limitations on the interpretation of these post-
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1

treatment absolute values.

2

to this question of how much dystrophin could

3

convey clinically meaningful benefit is the fact

4

that some patients with Duchenne have very small

5

amounts of the naturally occurring truncated

6

dystrophin that does not appear to be associated

7

with an appreciable slowing of muscle degeneration.

8

Some patients with a related form of

9

Of possible relevance

muscular dystrophy, Becker muscular dystrophy,

10

naturally produce such a truncated dystrophin and

11

have only mild disease.

12

the truncated dystrophin is present at levels often

13

50 to 100 percent of what normal dystrophin would

14

be.

15

In these Becker patients,

The sponsor conducted three studies of

16

eteplirsen, two small exploratory studies, which

17

are referred to as study 28 and study 33, to assess

18

the potential of eteplirsen to increase dystrophin

19

expression, and a single small 12-patient clinical

20

study, which is referred to as study 201/202 but is

21

really a single study with two phases, to further

22

assess the extent to which eteplirsen might
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1

increase expression of dystrophin and to explore

2

the potential clinical benefit.

3

As I said, though an initial phase of

4

study 201/202, the 201 portion, was placebo-

5

controlled, dividing the patients into 3 groups of

6

4 patients each, the second phase of the study was

7

an open-label extension.

8
9

Despite strong encouragement from FDA to
conduct an adequately powered, randomized, placebo-

10

controlled trial or trials to assess the clinical

11

effect of eteplirsen, the sponsor asserted that the

12

conduct of such a trial would be prohibitively

13

difficult.

14

Given the sponsor's assertions, FDA advised

15

the sponsor on the issues involved in an attempt to

16

compare the open-label extension data to data from

17

a natural history cohort identified post hoc that

18

might serve as an external control, emphasizing

19

that interpretation of such a comparison could be

20

difficult and that the acceptability of this

21

approach would be a matter for NDA review.

22

The sponsor identified two DMD patient
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1

registries, one in Italy and one in Belgium, as a

2

source of external data, and conducted a post hoc

3

comparison of the data from the open-label

4

extension to data from these two registries.

5

The sponsor offers as primary support for

6

approval a comparison of ambulatory ability based

7

on 6-minute walk distance in these two groups.

8

is clear from the background documents provided to

9

you, we have significant concerns about the

10
11

As

validity of this comparison.
It is these two primary issues, one, the

12

data concerning dystrophin, we will ask you to

13

discuss and vote on whether there is substantial

14

evidence from adequate and well-controlled studies

15

as required under the Food, Drug, and Cosmetic Act

16

that eteplirsen induces a production of dystrophin

17

to a level that is reasonably likely to predict

18

clinical benefit.

19

Two, the data concerning the historically

20

controlled comparison of ambulatory ability, we'll

21

ask you to discuss and vote on whether substantial

22

evidence of effectiveness has been provided as
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1

required under the Food, Drug, and Cosmetic Act by

2

the clinical results of a single historically

3

controlled efficacy study.

4

that we primarily bring to the committee for your

5

discussion.

It is these two issues

Why do we focus on these two issues in this

6
7

manner?

We must, as required by law, determine

8

whether there is substantial evidence of

9

effectiveness of eteplirsen in order to consider

10

approval.

Both of these issues have the potential

11

to provide such evidence if the data are

12

interpretable.
Substantial evidence of effectiveness is a

13
14

crucial concept and one worth spending a few

15

moments discussing.

16

effectiveness was not even required for drug

17

approval, it was only necessary to demonstrate

18

safety.

19

Prior to 1962, evidence of

The 1962 Kefauver-Harris amendments to the

20

Food, Drug, and Cosmetic Act included a provision

21

requiring manufacturers of drug products to

22

establish a drug's effectiveness by substantial

A Matter of Record
(301) 890-4188
FDAOC000806

30

1

evidence, an important advance that signaled the

2

beginning of the modern era of drug development and

3

regulation.

4

Senator Kefauver considered these amendments

5

requiring evidence of effectiveness his finest

6

achievement in consumer protection, and their

7

adoption laid the groundwork for FDA's development

8

of an evidence-based model for drug evaluation

9

decisions that stands as the global standard.

10
11

Their importance is impossible to overstate.
"Substantial evidence of effectiveness,"

12

these words are not vague words to be defined

13

according to whim or fashion.

14

was defined in Section 505(d) of the Act as, quote,

15

"Evidence consisting of adequate and well-

16

controlled investigations, including clinical

17

investigations, by experts qualified by scientific

18

training and experience to evaluate the

19

effectiveness of the drug involved on the basis of

20

which it could be fairly and responsibly be

21

concluded by such experts that the drug will have

22

the effect it purports or is represented to have

Substantial evidence
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1

under the conditions of use prescribed,

2

recommended, or suggested in the labeling or

3

proposed labeling thereof."

4

that's what it is.

5

It's a mouthful, but

Adequate and well-controlled investigations

6

are further defined in FDA regulations as having

7

various characteristics, one of which is the use of

8

a design that permits a valid comparison with a

9

control to provide a quantitative assessment of

10

drug effect.

11

that are recognized in regulations, all are

12

concurrent except for the last one known as

13

historical control.

14

Of the generally recognized controls

The regulations note that, quote, "Because

15

historical control populations usually cannot be as

16

well assessed with respect to pertinent variables,

17

as can concurrent control populations, historical

18

control designs are usually reserved for special

19

circumstances.

20

"Examples include studies of diseases with

21

high and predictable mortality, for example certain

22

malignancies, and studies in which the effect of
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1

the drug is self-evident, for instance general

2

anesthetics or drug metabolism."
You will note that investigations are

3
4

referred to in the law, investigations being

5

plural.

6

Congress generally intended to require at least two

7

adequate and well-controlled studies, each

8

convincing on its own, to establish effectiveness.

9

It has long been FDA's position that

The usual requirement for more than one

10

adequate and well-controlled investigation reflects

11

the need for independent substantiation of

12

experimental results.

13

of a favorable result protects against the

14

possibility that a chance occurrence in a single

15

study will lead to an erroneous conclusion that a

16

treatment is effective.

17

Independent substantiation

Any clinical trial may be subject to

18

unanticipated, undetected systemic biases.

19

biases may operate despite the best intentions of

20

sponsors and investigators and may lead to flawed

21

conclusions.

22

These

There are circumstances in which FDA may
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1

rely on something less than at least two adequate

2

and well-controlled studies.

3

Modernization Act, which we refer to as FDAMA,

4

amended Section 505(d) of the Act to make it clear

5

that FDA may consider data from one adequate and

6

well-controlled clinical investigation and

7

confirmatory evidence to constitute substantial

8

evidence if FDA determines that such data and

9

evidence are sufficient to establish effectiveness.

10

In 1997, the FDA

Reliance on only a single adequate and

11

well-controlled efficacy study to establish

12

substantial evidence of effectiveness is also a

13

possibility.

14

well-controlled studies is generally more secure

15

than reliance on one similarly persuasive study,

16

FDA has generally relied on only a single adequate

17

and well-controlled efficacy study to support

18

approval only in cases in which a single

19

multicenter study of excellent design provided

20

highly reliable and statistically strong evidence

21

of an important clinical benefit, such as an effect

22

on survival, and a confirmatory study would have

Because reliance on two adequate and
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1

been difficult to conduct on ethical grounds.
Examples of typical characteristics of a

2
3

single adequate and well-controlled study that

4

could make the study adequate to support an

5

effectiveness claim include those that you see

6

here.

7

requirements, but they have a common theme in that

8

such characteristics serve to increase the

9

reliability of the reported findings and might

These are examples, they are not

10

allow the results of a single study to effectively

11

provide a similarly persuasive amount of

12

information as two independent adequate and

13

well-controlled studies.

14

Because of the inherent vulnerabilities

15

involved in reliance on a single study, it is

16

critical that the possibility of an incorrect

17

outcome be considered and that all the available

18

data be examined for their potential to either

19

support or undercut reliance on a single trial.

20

Generally, when discussing substantial

21

evidence of effectiveness, we are discussing

22

evidence based on primary assessment of clinically
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1

meaningful effects, and such substantial evidence

2

may result in a conventional approval.

3

Accelerated approval is a particular type of

4

approval that FDA may grant to a product for a

5

serious or life-threatening disease or condition

6

upon a determination that the product has an effect

7

on a surrogate endpoint that is reasonably likely

8

to predict clinical benefit; or on a clinical

9

endpoint that can be measured earlier than

10

irreversible morbidity or mortality and is

11

reasonably likely to predict an effect on such; or

12

some other clinical benefit taking into account the

13

severity, rarity, or prevalence of the condition

14

and the availability or lack of alternative

15

treatments.

16

FDA has discussed accelerated approval in

17

the context of DMD specifically in our DMD guidance

18

that I mentioned earlier.

19

biomarkers that reliably reflect the health and

20

amount of skeletal muscle may, if supported by

21

sufficient scientific evidence and acceptable

22

analytical methods, be used as endpoints to support

We have indicated that
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1

accelerated approval of a new DMD drug.

2

biomarker would have to be reasonably likely to

3

predict clinical benefit in order to be acceptable

4

as a basis for accelerated approval.

5

Such a

Concerning accelerated approval, it is

6

crucial to recognize that the evidentiary standards

7

for effectiveness are not lower for biomarker or

8

intermediate clinical endpoints used to support

9

accelerated approval.

Substantial evidence of an

10

effect on those biomarker or intermediate clinical

11

endpoints must be demonstrated.

12

As we discussed, substantial evidence comes

13

from adequate and well-controlled investigations

14

and is evidence that the drug will have the effect

15

it purports or is represented to have.

16

approval concerns the character of the endpoints,

17

not the strength of the results on those endpoints.

18

An effect on an endpoint supporting

Accelerated

19

accelerated approval must be an effect on an

20

endpoint that in its character is reasonably likely

21

to predict clinical benefit, and in its

22

persuasiveness provide substantial evidence of
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1

effectiveness from adequate and well-controlled

2

trials just as substantial evidence of

3

effectiveness on a clinically meaningful endpoint

4

from adequate and well-controlled trials supports

5

conventional approval.

6

It is a common misconception that data not

7

sufficiently persuasive for conventional approval

8

can be shifted over to consideration for

9

accelerated approval.

Accelerated approval is not

10

a rescue strategy for suggestive data that are

11

insufficient for conventional approval.

12

Although it is possible to consider

13

suggestive data, insufficient on their own for

14

conventional approval, in a supportive role to

15

complement substantial evidence of effectiveness

16

that has been provided for a biomarker, accelerated

17

approval cannot be used to compensate for weak or

18

inconsistent clinical findings.

19

It is more common to consider accelerated

20

approval when data on the biomarker are available

21

in advance of clinical results.

22

clinical results are reported in the face of what

If unconvincing
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1

are thought to be promising biomarker results, this

2

would tend to weaken confidence that the biomarker

3

results are reasonably likely to predict benefit.
As I mentioned previously, under the proper

4
5

circumstances, FDA regulations recognize that

6

historical control studies can be considered

7

adequate and well-controlled studies and used to

8

support approval.

9

consider with the interpretability of such studies

There are many issues to

10

as discussed in an international guideline

11

concerning choice of control group in clinical

12

trials.

13

These issues are of critical importance when

14

considering any historical control trial, and so

15

Dr. Bob Temple will present a separate discussion

16

of this important topic that will help inform

17

issues specific to the eteplirsen application that

18

will be subsequently discussed by the review team.

19

Following my remarks, the applicant,

20

including consultants from the academic and

21

advocacy arenas, will make a series of

22

presentations supportive of eteplirsen's benefit,

A Matter of Record
(301) 890-4188
FDAOC000815

39

1

and you will have a chance to ask clarifying

2

questions.

3

After a short break, we will reconvene for a

4

series of presentations from the FDA, beginning

5

with comments from Dr. Janet Woodcock, the director

6

of the Center for Drug Evaluation and Research.

7

Next, as I noted, Dr. Temple, the center's

8

deputy director for clinical science and the acting

9

deputy director of the Office of Drug Evaluation I,

10

will discuss issues to consider with external

11

control studies.

12

Following that, Dr. Ron Farkas, a team

13

leader in the neurology division, and Dr. Ash Rao,

14

the acting chief of the Laboratory of Applied

15

Biochemistry, will present a detailed discussion of

16

the multi-disciplinary team's concerns and findings

17

regarding the eteplirsen application.

18

Dr. Eric Bastings, the neurology division's

19

deputy director, will provide concluding remarks.

20

You will again have a chance to ask clarifying

21

questions.

22

After a break for lunch, we will have the
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1

open public hearing followed by discussion and

2

questions to the committee.

3

will highlight a number of issues that we'll ask

4

you to discuss and respond to, including the

5

strengths and weaknesses of findings regarding

6

dystrophin, the strength and weaknesses of the

7

clinical findings, the relative impacts of various

8

clinical outcome measures that were assessed, and

9

of fundamental importance, the comparability of the

The FDA presentations

10

eteplirsen and control groups.

11

discussion topics and questions to help frame your

12

discussion following the presentations.

13

We have provided

As you consider the background materials, I

14

remind you that we have been made aware that some

15

of you have been approached by outside

16

organizations; some of you on the committee have

17

received materials that were ostensibly germane to

18

these proceedings.

19

I think you've been informed by the advisory

20

committee staff, and I've been asked to remind you,

21

that you are to consider only the background

22

documents that were provided to you by the
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1

applicant and by the agency, not any other

2

materials that were provided to you by outside

3

agencies.

4

I urge the committee to keep several things

5

in mind as the remainder of the meeting gets

6

underway.

7

say no final decision on approvability has been

8

made, isn't that disingenuous.

9

materials are highly critical and you describe

It might fairly be asked, although you

Your background

10

fundamental concerns about the application.

11

was this even accepted for review?

12

Why

It is important to note that when we were

13

involved in discussions with Sarepta about

14

application submission, it was our understanding

15

that dramatic increases of dystrophin were being

16

observed, as much as 50 percent of normal values,

17

and that this was accompanied by dramatic and

18

unprecedented clinical stabilization of patients.

19

Such reports, unless obviously dismissible on face,

20

clearly would warrant careful review.

21
22

An important, perhaps the important, issue
we bring to you for discussion, is comparability.
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1

You will hear both scientific and emotional

2

commentary and testimony about how eteplirsen

3

treated patients are doing.

4

that.

5

are not trying to suggest that what these patients

6

are reporting, completing, achieving, living is not

7

real.

We do not challenge

The concerns we raise about the application

It clearly is.

8

What we are concerned about is the accuracy

9

and acceptability of the comparison being made to a

10

group that could differ in important ways, both

11

known and unknown, from the eteplirsen treated

12

patients.

13

Please, as what will surely be an emotional

14

discussion might tend towards a suggestion that we,

15

the FDA, do not accept these reported improvements

16

as important, know that if these results were from

17

a well-designed, interpretable trial, there likely

18

wouldn't be much to talk about.

19

even be here.

We likely wouldn't

20

We come to you with sincere concerns not

21

because we take some perverse delight in keeping

22

new medicines from those who urgently need them, as
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1

has been somewhat bizarrely suggested by some, but

2

because it is our, we the FDA, and you our advisory

3

committee, collectively, it is our fundamental

4

responsibility to ensure, as required by law, that

5

the treatments we approve are effective.

6

Keep your focus on the comparability of

7

these groups and whether we can truly conclude that

8

what these few eteplirsen treatment patients are

9

experiencing is clearly outside the natural

10
11

variability of the disease.
There are many people here.

It's

12

extraordinarily important that everybody that has

13

come is here, and it's extraordinarily important

14

that those who are watching from afar are doing so.

15

As Dr. Alexander noted, it's entirely possible that

16

emotions will run high.

17

invested, and we understand that.

18

People are passionate and

Investment can influence perception.

I have

19

no doubt that if I had DMD and I was receiving

20

eteplirsen, that I would attribute all of the

21

success of my activities to eteplirsen.

22

right about that.

I may be

The issue is whether or not we
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1

have a group to which we can compare reliably.

2

I am truly glad everyone is here.

3

outpouring of support for those with this disease

4

is nothing short of spectacular.

5

needed context and awareness, but anecdote and

6

emotion do not change the data with which we are

7

confronted, no matter the attendance.

8
9

The

It provides

Whether we have 1,000 here or only 1, the
same data will be there to consider.

And I know

10

that each of you will render the same

11

scientifically sound opinions and judgments to a

12

full room that you would to an empty one.

13

Speaking of a full room, even as I am deeply

14

moved by those here in attendance, it makes me

15

realize that I have a message for those, many who

16

are watching these proceedings, both with Duchenne

17

and even for illnesses other than Duchenne,

18

especially diseases that occur only in small

19

numbers, and those folks who have diseases that do

20

not have highly organized support systems and

21

advocacy machines capable of assembling such a

22

massive effort as that which we see today.
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It must be frightening to think that there

1
2

is no way that you can be heard.

3

reassure you, it is not the volume of the message,

4

but the content.

5

To all those out there watching, your voice is

6

heard.

7

I want to

We listen, and we listen closely.

We have brought to you important issues for

8

which we seek your advice.

These are complicated

9

issues, and we will be asking you to vote on

10

several questions, and we'll be listening very

11

carefully to your discussion of all these topics.

12

The content of your discussion and explanation of

13

your reasoning is of great importance to us.

14

Again, no final decision has been made on

15

approvability, and we very much look forward to the

16

insights you will provide.

17

committee because we feel that a final decision

18

requires your input and advice.

19

We have convened this

Thank you for the substantial efforts you

20

have made in preparing for and attending this

21

meeting, and thank you for the important work you

22

will do today.

It is vital.
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Dr. Alexander, thank you for the time to

1
2

offer my comments, and I return the proceedings to

3

you.

4

DR. ALEXANDER:

Thank you, Dr. Dunn.

5

Both the Food and Drug Administration and

6

the public believe in a transparent process for

7

information-gathering and decision-making.

8

ensure such transparency at the advisory committee

9

meeting, FDA believes that it is important to

10

understand the context of an individual's

11

presentation.

To

12

For this reason, FDA encourages all

13

participants, including the sponsor's non-employee

14

presenters, to advise the committee of any

15

financial relationships that they may have with the

16

firm at issue, such as consulting fees, travel

17

expenses, honoraria, and interests in the sponsor,

18

including equity interest and those based upon the

19

outcome of the meeting.

20

Likewise, FDA encourages you at the

21

beginning of your presentation to advise the

22

committee if you do not have any such financial
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1

relationships.

If you choose not to address this

2

issue of financial relationships at the beginning

3

of your presentation, it will not preclude you from

4

speaking.

5

Therapeutics presentations.

We will now proceed with Sarepta

6

Applicant Presentation – Shamim Ruff

7

MS. RUFF:

Dr. Alexander, members of the

8

advisory committee, and FDA, good morning.

9

is Shamim Ruff.

My name

I'm the head of regulatory affairs

10

and quality at Sarepta.

11

begin our formal presentation on eteplirsen for the

12

treatment of Duchenne muscular dystrophy, or DMD.

13

I am honored today to

Before we begin, however, permit me two

14

brief but important acknowledgements.

15

who suffer from DMD, many of them here today, and

16

in particular the 12 boys who allowed us to follow

17

them for 4 years in our trials, this important

18

dialogue today is for you.

19

First, those

Second, to those so deeply committed to

20

combating this crippling disease, including

21

caregivers and investigators, we thank you for your

22

continued commitment.
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1

We at Sarepta fully recognize that what we

2

are about to present to you is not a traditional

3

data set.

4

enormously challenging disorder to study due to its

5

rarity, heterogeneity, and rapid progression.

6

Nevertheless, in that context, we believe we have

7

done both important and groundbreaking work.

8
9

It must be understood that DMD is an

Our colleagues at the FDA have
understandably challenged us on several fronts.

We

10

both appreciate and welcome that challenge as it

11

has caused us to think more deeply about DMD and we

12

believe raises important questions for future

13

research.

14

Today, we will address the key issues head

15

on and offer you data that demonstrate three

16

important findings.

17

First, eteplirsen unequivocally produces de

18

novo dystrophin protein.

Second, the external

19

control is valid, reliable, and reflective of the

20

natural history of DMD.

21

treated boys behave differently to DMD natural

22

history with a large magnitude of benefit on the

And third, eteplirsen
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1
2

6-minute walk test as well as loss in ambulation.
We look forward to a robust, scientific, and

3

candid discussion and thank the panel for your

4

participation in helping us advance the

5

understanding of this disease.

6

DMD is a pediatric X-linked recessive

7

neuromuscular disease caused by mutations in the

8

DMD gene that prevent the production of functional

9

dystrophin protein.

Dystrophin plays a vital role

10

in the structure, function, and preservation of

11

muscle cells, and in its absence, patients follow a

12

predictable disease course.

13

Boys develop muscle weakness in their first

14

few years of life, then in early adolescence lose

15

the ability to walk.

16

of ambulation have a major cascading effect,

17

including scoliosis, compromised respiratory

18

function, and premature death, usually in the

19

mid-to late-20s.

Complications from this loss

20

As you will hear in a moment from

21

Dr. Mercuri, despite welcome improvements in the

22

standard of care, including steroids and other
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1

supportive measures, there is a profound unmet

2

medical need for DMD patients with no approved

3

therapies in the United States.

4

The proposed indication for eteplirsen is

5

for the treatment of DMD patients with mutations in

6

the dystrophin gene amenable to exon 51 skipping.

7

The proposed dose is 30 milligrams per kilogram,

8

administered as weekly IV infusions.

9

Here's a breakdown of the genetic mutations

10

for the 9 to 12,000 boys who suffer from DMD in the

11

United States.

12

subset of DMD boys who are amenable to skipping

13

exon 51 and can be treated with eteplirsen.

14

represents 13 percent of the total DMD population

15

and shows how eteplirsen is one of the first

16

examples of precision genetic medicine.

17

The dark blue section indicates a

This

In order to understand how eteplirsen works,

18

let's look at the underlying disease process and

19

how the drug addresses it.

20

of the dystrophin gene where we see a normal

21

reading of the mRNA by the ribosome, which in turn

22

produces a dystrophin protein of normal length.

Here's a small section
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1

But here's what happens in a DMD patient,

2

deletion mutations in the dystrophin gene disrupt

3

the reading frame; thus, the ribosome can't

4

correctly read the message after the deletion,

5

which results in little to no dystrophin, the

6

hallmark of the severe DMD phenotype.

7

Eteplirsen induces a skipping of exon 51,

8

restoring the reading frame and allowing the

9

production of a shorter, internally deleted,

10
11

functional dystrophin protein.
As I previously mentioned, Sarepta comes to

12

you today with a non-traditional data set, a small

13

study with a natural history comparator.

14

while the package may be unusual, it is not

15

unprecedented in the rare disease arena.

16

although the study size is not extensive, it is a

17

4-year clinical follow-up period that gives us both

18

robust insight into the benefit of eteplirsen.

19

Yet,

Of note,

So how did we arrive at this point?

Over

20

the past couple of years, we've participated in

21

more than a dozen meetings with the FDA to agree on

22

an appropriate data package for an NDA submission.
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1

Let me highlight a significant series of events

2

that transpired during that time.

3

First, due to the initial encouraging

4

results of our phase 2 study, the DMD community

5

expressed an unwillingness to participate in a

6

placebo-controlled study.

7

of 2014, to ask us to obtain natural history or

8

external control data for comparison.

9

and comparison to that untreated external group now

This led FDA, in April

We did so,

10

serves as the primary basis for establishing

11

clinical efficacy.

12

In December 2015, the agency made a request

13

for an additional 4-year data.

14

striking with a 162-meter benefit in the 6-minute

15

walk test.

16

showed a 17 percent loss of ambulation for

17

eteplirsen compared to 85 percent for the untreated

18

external control.

19

The results were

In addition, Kaplan-Meier estimates

Because of this new and important data, FDA

20

in February of 2016 extended the PDUFA date by

21

3 months.

22

circumstances, Sarepta is seeking accelerated

In recognition of this unique set of
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1
2

rather than full approval.
FDASIA, the Food and Drug Administration

3

Safety and Innovation Act, was signed into law in

4

July of 2012.

5

broader use of accelerated approvals beyond HIV and

6

oncology to rare diseases such as DMD.

7

It expands and encourages the

Importantly, FDASIA also requires FDA to

8

seek patient input during drug development as well

9

as during the review of the application.

Of note,

10

accelerated approval allows for an acceptable

11

degree of uncertainty regarding the anticipated

12

benefit.

13

Essentially, there are three specific

14

requirements of accelerated approval, and

15

eteplirsen meets them all.

16

to be serious and life-threatening and the drug has

17

to provide benefit over existing therapies.

18

clearly meet this.

19

First, the disease has

We

Second, approval must be based on either a

20

surrogate endpoint or an intermediate endpoint that

21

are reasonably likely to predict benefit.

22

eteplirsen the FDA provided us two pathways, either

For
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1

dystrophin as a surrogate endpoint or the 6-minute

2

walk test as an intermediate endpoint.

3

Lastly, post-marketing confirmatory studies

4

are required to verify the anticipated effect.

5

Sarepta in consultation with the FDA agreed to

6

conduct two post-marketing confirmatory studies.

7

We recognize that accelerated approval does

8

not change the statutory requirements, and today we

9

will demonstrate to you that the endpoints selected

10

are appropriate and we have established substantial

11

evidence of effectiveness.

12

So what constitutes substantial evidence of

13

effectiveness?

14

intent of the statute was to reduce the chance of

15

an incorrect conclusion.

16

placebo-controlled study would be used, but this is

17

not essential.

18

It's important to note that the

Ideally, a randomized

Historical controls can be considered

19

adequate and well controlled, particularly in the

20

rare disease arena, and there are multiple examples

21

of FDA approvals based on small studies and

22

historical controls.
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1

Before we go through the rest of the

2

presentation, I'd like to address a few of the

3

concerns FDA raised and offer our position

4

beginning with dystrophin.

5

week 180 analyses, FDA only focused on the Western

6

blot results and discounted the immunohistochemical

7

results.

8
9

First of all, in the

Experts suggest there is no single
definitive method for dystrophin quantification.

10

Multiple complementary methods are required to get

11

the full picture.

12

eteplirsen showed significant dystrophin production

13

using three distinct methods.

14

Dr. Kaye will describe how

Second, eteplirsen Western blot results were

15

compared to published references going back to 1989

16

that were semi-quantitative at best.

17

appropriate comparison is to look at fold increases

18

over baseline within the same assay.

19

The more

Finally, they concluded that the quantity of

20

dystrophin produced was not clinically relevant.

21

However, research in the field suggests that even

22

small amounts of dystrophin can have a clinical
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1

effect.

Of note, this is the first time that a

2

therapeutic has demonstrated an unequivocal

3

increase in dystrophin expression.
FDA also identified three main concerns with

4
5

our 6-minute walk test results.

6

highlighted that study 201 failed to show an

7

advantage over eteplirsen versus placebo for the

8

6-minute walk test at week 24.

9

that percent dystrophin fibers was the primary

10

endpoint for that study, not the 6-minute walk

11

test.

12

First, they

I'd like to clarify

They also outlined a concern about the use

13

of external control to determine efficacy.

14

issue here is the potential for bias due to

15

differences in the two patient populations.

16

clear, there were predefined selection criteria for

17

the external control, which were based on the

18

inclusion criteria for the eteplirsen 201 study.

19

The key

To be

Also, the key baseline characteristics were

20

highly comparable, as were the standards of

21

supportive care.

22

longitudinal data, and 6-minute walk test

They both had up to 4 years of
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1

measurement was according to the same standardized

2

protocol.

3

an external control comparison to be interpretable,

4

the effect size has to be large.

5

a compelling effect size.

6

The FDA guidelines also state that for

We certainly saw

Finally, we will provide longitudinal

7

comparisons to multiple databases that clearly show

8

eteplirsen-treated boys behaved differently from

9

natural history.

10

As you review the data we will present

11

today, we ask that you keep an open mind and

12

critically evaluate eteplirsen in context of

13

accelerated approval, the rarity of the disease,

14

and the profound unmet need.

15

that DMD boys, if left untreated, will progress in

16

their disease with a known risk of serious and

17

fatal consequences.

18

We know for certain

Given this, along with the production of

19

de novo dystrophin protein and the benefits seen on

20

the 6-minute walk test and loss in ambulation is

21

the degree of uncertainty about whether the therapy

22

will result in the anticipated clinical benefit
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1
2

acceptable for accelerated approval.
Turning now to the rest of the agenda, we

3

are extremely fortunate to have some of the world's

4

eminent experts in DMD available today.

5

moments Dr. Mercuri, who provided much of the data

6

for the external control, will provide an overview

7

of the disease background and natural history.

8
9

In a few

Dr. Kaye, a pediatric neurologist and
interim CEO at Sarepta, will present the efficacy

10

data, followed by Dr. Eliopoulos, senior medical

11

director, who will review the safety data.

12

Dr. Mendell, the principal investigator for the

13

pivotal eteplirsen studies, will provide a clinical

14

perspective on the benefit-risk of eteplirsen.

15

finally, Dr. Kaye will return to provide concluding

16

remarks.

17

And

In addition to answer questions, we also

18

have available Dr. Muntoni and Dr. Wilton, who are

19

two of the world's leading experts on dystrophin

20

methodologies; Dr. Muntoni was also the PI for our

21

phase 1 studies; Dr. Kinane, who is a pediatric DMD

22

pulmonary expert; Dr. McDonald, who is a leading
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1

DMD natural history expert in the U.S. and study

2

chair of the Synergy Duchenne Natural History

3

study; and last but not least, Dr. Lu, who is our

4

consultant statistician.

5

Please note that after the concluding

6

remarks by Dr. Kaye, there will be a presentation

7

by the Jett Foundation, who requested that we

8

donate a portion of our allotted time for a

9

separate and independent presentation.

10
11

We are

happy to do so.
Christine McSherry, executive director of

12

the Jett Foundation and the mother of a boy with

13

DMD, will provide a review of the patient and

14

caregiver reported outcomes collected from

15

eteplirsen trials.

16

invite Dr. Mercuri to come to the podium and

17

describe the natural history of DMD.

18

And with that, I'm happy to

Applicant Presentation – Eugenio Mercuri

19

DR. MERCURI:

20

Good morning.

Thank you.
My name is Eugenio Mercuri.

21

I'm a pediatric neurologist working in Rome and

22

coordinator of the Italian Duchenne network.

I'm a
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1

paid consultant to Sarepta in preparation for this

2

meeting, and I have no direct financial interest in

3

the outcome of the meeting today.
As Ms. Ruff explained, Duchenne muscular

4
5

dystrophy is caused by mutation to the dystrophin

6

gene.

7

expressed and contributes to the protection of

8

muscle fibers during contraction, acting as a

9

molecular shock absorber.

In healthy boys, dystrophin is normally

In DMD, the absence of

10

dystrophin leads to progressive muscle degeneration

11

with progressive loss of muscle function.

12

Here we see a series of muscle biopsies

13

performed at different ages.

The first picture on

14

the left shows a biopsy performed at birth.

15

though we know that dystrophin is already absent,

16

the muscle tissue appears normal.

Even

17

As shown in the second picture, already in

18

the first years, there are aspects of inflammation

19

and necrosis with loss of functional muscle tissue

20

that increases over the years, and the major

21

tipping point in the disease progression occurs

22

around the age of 7.
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At this age, you can see that muscle cells

1
2

are increasingly replaced by fibrotic tissue and

3

fat.

4

performed in an older boy, we see a complete loss

5

of the normal muscle architecture.

6

Finally, in the fourth picture of a biopsy

Clinically, in the first month, there are no

7

obvious clinical signs, but a blood test will

8

reveal elevated CK levels, which is indicative of

9

muscle damage.

DMD boys often show some delayed

10

milestones, but the diagnosis is on average after

11

the age of 3 years.

12

supposed to learn to hop, jump, and run, DMD boys

13

have difficulty running and hopping, standing from

14

supine, and in climbing stairs.

15

7, there is a more rapid decline leading to loss of

16

ambulation in early adolescence.

17

At a time when they are

After the age of

Historically, before the era of steroids,

18

DMD boys did not walk beyond the age of 12, with a

19

median age at loss of ambulation of 9.5 years.

20

Contemporary studies, however, have shown that the

21

median age with current standards of care is

22

between 11 and 13 years, and this is consistent
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1
2

across countries.
Similar results were found in several U.S.

3

and EU countries as well as in Japan.

4

new global data set from CINRG shows that the

5

median age for loss of ambulation for boys amenable

6

for skipping exon 51 is 12 years.

7

Recently, a

Loss of ambulation is an important endpoint,

8

but we hear from Duchenne boys and their families

9

that even after that, many other important physical

10

functions are progressively affected.

11

ambulation, boys are generally still able to

12

perform shoulder movements, but later there is a

13

progressive loss of upper limb function.

14

the age of 20, arm movements are generally limited

15

to distal movements of the fingers.

16

At loss of

And after

Respiratory impairment, which declines

17

steadily throughout the patient's life, usually

18

becomes significant enough to require nocturnal

19

ventilation in the patient's 20s, followed by

20

full-time ventilation.

21

affected, and despite advances in care, most

22

patients will die from cardiac disease in their

Heart muscle is also
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1

mid-20s.

2

27 years.

The mean survival is approximately

3

Next, I'll talk about how disease

4

progression is most commonly measured in clinical

5

and research settings.

6

the most widely used measure in Duchenne

7

intervention or in natural history status.

8

integrated global measure that is affected by

9

strength, endurance, and cardiorespiratory status.

10

The 6-minute walk test is

It's an

As you can see in the video, the test is

11

performed by asking the patients to walk as fast as

12

possible for 6 minutes around a 25-meter course,

13

measuring the distance covered in 6 minutes.

14

The test has been slightly modified for

15

children with Duchenne from the original American

16

Thoracic Society version with introduction of a

17

second examiner that stays close to the patient for

18

safety reasons, as you can see on the video.

19

Another important modification is the use of

20

standardized encouragement to maintain the child's

21

attention and to limit bias.

22

is very important.

The examiner -- this

The examiner must follow very
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1

strict instructions providing the wording and the

2

timing of when the encouragement should be given.

3

In clinical trials and in natural history

4

status, experienced and trained physiotherapists

5

follow very strictly these procedures.

6

result, the 6-minute walk test has been found to be

7

a sensitive, reliable, and reproducible outcome

8

measures in a multicenter setting.

9

As a

It also has the highest test/retest

10

reliability of the commonly used measure for

11

Duchenne.

12

walk test is its high correlation with other

13

functional measures.

14

And another advantage of the 6-minute

In particular, it shows a correlation with

15

the North Star Ambulatory Assessment.

16

was originally developed as a clinical tool for

17

ambulant Duchenne and has only recently been

18

validated as an outcome measure.

19

less statistically robust than the 6-minute walk

20

test, it provides important additional clinical

21

information.

22

The scale

Although it's

The scale includes 17 items.

Each item is
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1

scored from zero, if the boy is unable to perform

2

the task independently, to 2 if he's able to

3

complete the task.

4

the progression of the disorder.

5

steroids are generally able to complete most

6

activities, but with increasing age, especially

7

after the age of 7, they gradually lose abilities

8

with the predictable disease course from bottom to

9

top.

10

The order of the items follows
Younger boys on

Focus groups with families made a strong

11

point that each of the 17 activities are related to

12

important activities of daily living and losing

13

even one of them represents an irreversible loss

14

that is important and meaningful for their quality

15

of life.

16

Using these tools, we can measure sequential

17

loss of function in Duchenne.

18

time is lost at early stage.

19

first activity that is lost when boys are still

20

able to walk independently and perform the 6-minute

21

walk test.

22

For example, rise
It's actually the

The 6-minute walk test provides a major
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1

functional ambulation, and once boys are unable to

2

complete the test, they are generally not able to

3

walk outdoors or at school anymore.

4

the 10-meter test can be measured in these last

5

stages of ambulation and can have a positive value

6

at the time when they score zero on the 6-minute

7

walk test.

8

lasts only a few months.

9

usually only able to perform minimal functional

In some cases,

When happening however, this usually
At this stage, they are

10

walking at home, often holding on to furniture and

11

walls for safety as the risk of falls and bone

12

fracture is very high.

13

This has caused some confusion in the

14

definition of loss ambulation with different

15

definition in the literature.

16

definition is more challenging in retrospective

17

studies.

18

allowed for retrospective outcomes, loss of

19

ambulation is defined as patient reported full-time

20

wheelchair use confirmed by the 10-meter test when

21

possible.

22

studies, including the Italian Telethon and Leuven

Moreover, this

For example, in the CINRG studies, which

In contrast, in many prospective
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1

studies, the loss of ambulation is defined as zero

2

meters on the 6-minute walk test.

3

I will now review what we have learned from

4

recent natural history data.

Using the 6-minute

5

walk test, we have been able to identify a number

6

of prognostic factors affecting disease

7

progression.

8

but recently, we have been able to identify other

9

factors that affect the rate of decline, such as

The role of steroids is well-known,

10

age, type of mutations, or the values of the

11

6-minute walk test.

12

As I mentioned earlier, boys with Duchenne

13

initially gain in functional activity before

14

experiencing a progressive and irreversible

15

decline.

16

assessed at different ages and followed for 1 year.

17

Patients who were younger than 7 when first

18

assessed improved their 6-minute walk performance

19

after 1 year by nearly 30 meters.

20

those who were older than 7 had already started

21

declining by nearly 40 meters after 1 year.

22

In this study, 191 Duchenne patients were

In contrast,

This information has been extremely helpful
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1

in identifying a more homogeneous declining patient

2

population in more recent studies.
Let's focus on the group of 68 patients who

3
4

were above the age of 7 when they were first

5

assessed.

6

changes over 3 years, we not only confirmed that on

7

average there is a decline in the first year, but

8

also that there was progressive deterioration that

9

became more marked with each increasing year.

In a follow-on study assessing 6 minute

In addition to age, genetic mutation has

10
11

also been shown to impact performance on the 6-

12

minute walk test.

13

with Duchenne, some differences in baseline

14

6-minute walk test were observed for different

15

mutation types.

16

the graph represents the mean values for the whole

17

cohort.

18

the type of mutation, all the different sub-groups

19

were relatively close to the mean, but some

20

differences could be observed.

21

duplications or point mutations had better

22

performance and on average walked more meters than

In this study of 191 patients

The vertical line in the middle of

When we subdivide the cohort according to

Patients with
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1
2

patients with deletions.
Some variations were also observed within

3

the boys with deletions depending on which exons

4

were deleted.

5

amenable to skipping exons 45, 51, or 53 all walked

6

less far, indicating a more severe phenotype.

7

contrast, patients with deletions amenable to

8

skipping exon 44 walked further at baseline.

9

Patients with exon deletions

In

This is consistent with other reports

10

indicating a milder phenotype for this patient

11

group, and it's probably related to the fact that

12

these patients, unlike other groups with deletions,

13

have low levels of naturally occurring dystrophin.

14

This is also corroborated by a recent CINRG study,

15

which reports that Duchenne patients with deletions

16

amenable to exon 44 have a delay in loss of

17

ambulation of up to 2 years.

18

As clinicians, we are often asked the

19

question, why is it important to maintain 6-minute

20

walk distance.

21

maintaining 6-minute walk test is important because

22

its distance can predict loss of ambulation.

And we have learned that
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1

This graph shows the results of a study

2

performed on 131 boys with Duchenne followed for

3

over 2 years.

4

losing ambulation in different sub-groups

5

subdivided according to the 6-minute walk test.

6

The study evaluated the risk of

Looking from left to right, it's obvious

7

that the risk of losing ambulation increases as the

8

6-walk distance decreases.

9

if we are able to maintain or even to slow down the

These results suggested

10

degradation of the 6-minute walk distance, we

11

therefore also decrease the risk of losing

12

ambulation.

13

Maintaining ambulation is of course

14

important per se, but it's also important as loss

15

of ambulation is related to the onset of further

16

progression of other aspects of disability.

17

recent French study, a cohort of boys with Duchenne

18

followed for over 20 years was subdivided into

19

3 groups based on age of loss of ambulation.

In a

20

The study showed that boys who lost

21

ambulation at the later stage, after the age of 11,

22

also had a significant delay in the need for
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1

ventilation and in the time when they lost the

2

ability to self-feed.

3

I would like to stress how important this

4

chain of events is.

5

6-minute walk test, we delay not only loss of

6

ambulation, but also the subsequent events of

7

disease progression, such as loss of self-feeding

8

or need for ventilation.

9

If we delay progression in the

The natural history data I just showed are

10

the results of international efforts to harmonize

11

standards of care between U.S. and Europe that were

12

formally published in 2009.

13

of steroids, but also provides specific indication

14

on physical therapy and on the management of

15

orthopedic, respiratory, and cardiac risk.

16

These include the use

In summary, the improvement in standard of

17

care has produced a clear shift in natural history,

18

delaying loss of ambulation and subsequent

19

functional decline, such as respiratory failure,

20

cardiac impairment, and ultimately death.

21
22

But this is not enough.

Despite these

improvements, Duchenne is still a rapidly
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1

progressive and ultimately fatal disorder.

2

a clinician, as part of the Duchenne community, we

3

strongly feel there is therefore an urgent unmet

4

need to find treatments that may further slow down

5

disease progression.

6
7

And as

Now, I would like to turn the podium over to
Dr. Kaye to discuss efficacy of eteplirsen.

8

Applicant Presentation – Edward Kaye

9

DR. KAYE:

Building on the scientific

10

foundation that Dr. Mercuri just presented, I would

11

like to describe the findings that confirm

12

eteplirsen benefit.

13

for development of eteplirsen, an overview of

14

Sarepta's clinical development program, a

15

description of the pharmacodynamic data, the

16

process for choosing the external control, the

17

clinical results, and finally an overview of our

18

confirmatory studies.

19

We will look at the rationale

Let's begin by looking at the rationale for

20

why exon skipping could work in Duchenne muscular

21

dystrophy.

22

mutations that disrupt the RNA reading frame lead

As the previous speakers explained,
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1

to the production of little to no functional

2

dystrophin and result in the severe DMD phenotype.
The concept of exon skipping as a

3
4

therapeutic strategy is demonstrated through an

5

experiment in nature.

6

dystrophy, deletion mutations, which maintain the

7

RNA reading frame, enable the production of an

8

internally deleted dystrophin.

9

mutations result in a shortened dystrophin protein

In Becker muscular

These in-frame

10

generally associated with a milder phenotype.

11

skipping aims to produce a protein similar to

12

Becker.

Exon

13

FDA has stated in their briefing document

14

that Becker muscular dystrophy patients have high

15

levels of dystrophin, however, after looking at the

16

literature we note a wide range of dystrophin

17

levels, ranging from 2 to 100 percent.

18

Given this wide range of dystrophin

19

expression, researchers over the past 25 years have

20

tried but failed to establish a definitive

21

dystrophin threshold that results in a clinical

22

benefit.

What has been established is that the
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1

presence of even small amounts of dystrophin may

2

have a clinical impact.

3

For example, Duchenne muscular dystrophy

4

patients amenable to exon 44 skipping express

5

slightly higher levels of dystrophin than the

6

general DMD population and experience a milder

7

phenotype.

8

assessment of dystrophin in a clinical trial is not

9

based on literature values but on increase from

Ultimately, the most meaningful

10

baseline.

11

2015 FDA NIH workshop on dystrophin quantification,

12

as well as in the FDA briefing guidance.

13

The conclusion was emphasized at a March

We are fortunate to have two academic

14

experts with us today, Dr. Francesco Muntoni and

15

Dr. Steve Wilton, who can answer questions and

16

provide insight on dystrophin quantification.

17

I would now like to take a moment to review

18

our complete DMD clinical program.

Eteplirsen was

19

initially evaluated in two phase 1 studies.

20

first established proof of concept through single

21

intramuscular injection, and the second study

22

tested weekly systemic IV administration at various

The
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1
2

doses.
Having observed increased dystrophin in both

3

phase 1 studies, Sarepta initiated study 201/202.

4

This is the pivotal study, which will be the focus

5

of my presentation today.

6

ambulatory population between the ages of 7 to

7

13 years.

8
9

Enrollment included an

To evaluate eteplirsen in a broader
population, Sarepta is completing two additional

10

phase 2 studies in both younger as well as more

11

advanced patients.

12

approval, the PROMOVI phase 3 confirmatory study is

13

already underway.

14

To support accelerated

In addition to eteplirsen, Sarepta has

15

initiated two phase 1 studies with compounds that

16

use the same chemical backbone but are designed to

17

skip exons 45 and 53, respectively.

18

confirmatory study is ESSENCE, which tests these

19

follow-on compounds.

20

confirmatory studies at the end of my presentation.

21
22

The second

I will further discuss these

Study 201 was a 24-week study to evaluate
dystrophin expression as a pharmacodynamic
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1

endpoint.

2

2 systemic weekly IV doses, 30 milligrams per

3

kilogram shown in purple, and 50 milligrams per

4

kilogram shown in green, compared to placebo shown

5

in gray.

6

initiation due to limited drug supply.

7

The study tested eteplirsen at

Dosing was limited to 8 patients at study

After week 24, the placebo group was rolled

8

over on to either 30 or 50 milligrams of

9

eteplirsen.

Study 202 extended the trial to

10

further evaluate both continuing pharmacodynamic

11

and efficacy endpoints and is ongoing to date.

12

Data from all 12 of these patients were pooled to

13

enable comparison to an external control over

14

4 years.

15

In order to best observe a treatment effect,

16

the 201/202 enrollment criteria were chosen to

17

obtain a homogeneous group of patients that would

18

be predicted to decline.

19

in his presentation, a number of prognostic factors

20

predict decline in DMD, including a mutation

21

amenable to exon 51 skipping, an age range of 7 to

22

13 years, a stable steroid regimen for at least

As Dr. Mercuri detailed
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1

24 weeks prior to enrollment, and finally a

2

6-minute walk test distance between 180 and

3

440 meters.

4

enrollment criteria.

5

These same factors drove our

The pivotal 201/202 studies included several

6

key endpoints.

7

was increase in dystrophin protein expression.

8

primary clinical endpoint for study 202 is the

9

6-minute walk test.

10

The primary endpoint for study 201
The

Supportive endpoints included mechanism of

11

action by RT-PCR, dystrophin protein production,

12

the NSAA, and the ability to rise from supine.

13

Importantly, we are here today to seek approval

14

based on clinical differences in walking ability in

15

addition to dystrophin production.

16

As I will now show, eteplirsen has a precise

17

mechanism of action as demonstrated by dystrophin

18

production.

19

eteplirsen's mechanism of action is exon skipping,

20

which was evaluated by RT-PCR and sequencing.

21

shortened PCR product was identified and sequenced

22

to confirm that the correct newly formed exon

The most direct measure of

The
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1

junction was present.

2

patients produced the expected product,

3

demonstrating that the drug is working as intended.

4

All biopsied eteplirsen

The March 2015 FDA NIH workshop on

5

dystrophin measurement concluded that complementary

6

methods are necessary to provide a complete protein

7

assessment.

8

dystrophin following extraction of protein from

9

muscle tissue.

Western blot was used to quantify

However, for dystrophin to be

10

functional, it must be localized to the sarcolemmal

11

membrane and only immunohistochemistry can provide

12

this information.

13

Immunohistochemical images were used to

14

assess the percent dystrophin positive fibers

15

providing information on sarcolemmal localization

16

and distribution of dystrophin in muscle tissue.

17

Finally, the immunohistochemical images were

18

assessed by a computer algorithm to measure

19

fluorescence intensity to quantify dystrophin at

20

the membrane.

21

a comprehensive view of dystrophin expression.

22

Taken together, these assays provide

Study 201 was designed to test whether dose
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1

or duration was most important in the production of

2

dystrophin positive fibers.

3

increase was observed at 12 weeks for the

4

50 milligrams per kilogram cohort, but the endpoint

5

was met at 24 weeks for the 30 milligram per

6

kilogram cohort with an absolute change from

7

baseline and present dystrophin positive fibers of

8

13.7 percent with no increase seen in the placebo

9

group at week 24.

10

No significant

The FDA suggested that this lack of positive

11

effect at an earlier time point with higher dose

12

sheds doubt on the later time point.

13

indicate, however, that duration rather than dose

14

appears to the be the critical factor for

15

dystrophin production.

16

Our data

Although in an earlier study increased

17

dystrophin was observed in some patients by

18

week 12, the response was not consistent across all

19

patients.

20

dystrophin in all biopsied patients at week 24 that

21

was sustained at later time points.

22

Study 201/202 showed increased

The week 180 biopsy is considered the most
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1

important because samples were evaluated using

2

methods, blinding, and controls developed in

3

consultation with FDA.

4

regarding the selection of the untreated controls,

5

anatomical location of controls, and blinding

6

procedures.

However, FDA noted concerns

Baseline tissue was only available for

7
8

3 patients from study 201, therefore we obtained

9

additional samples from a highly comparable group,

10

untreated patients who were the first 6 patients

11

with available tissue from the PROMOVI confirmatory

12

study.

13

Of note, they had similar enrollment

14

criteria to study 201 and were not previously

15

analyzed for dystrophin.

16

provided 9 untreated controls, which represent a

17

robust internal comparator for measurement of

18

dystrophin.

19

Collectively, this

As the FDA noted, we compare biopsies from

20

deltoid to biceps.

There is no evidence to suggest

21

that dystrophin levels would differ in these

22

muscles since both are proximal upper extremity
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1

muscles equally affected in DMD patients.

2

confirmed by our own analysis of the baseline

3

samples.

4

This was

Finally, these assays were performed by

5

independent technicians who were blinded to sample

6

treatment status with a different sample

7

randomization used for each assay.

8
9

We have learned a lot about dystrophin
measurement in the course of the eteplirsen

10

development, and our methods have evolved

11

accordingly.

12

optimized to detect low levels of dystrophin, is

13

arguably the first dystrophin Western blot to be

14

truly quantitative.

15

Our validated Western blot method,

This was achieved by use of a 5 point

16

calibration curve on each gel and prespecified

17

loading and exposure limits to avoid signal

18

saturation.

19

blinded and run in duplicate on separate gels.

20

contrast, the Western blot methods in the majority

21

of historical publications referenced by FDA were

22

performed using older methodology that is

Furthermore, samples were randomized,
In
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1
2

semi-quantitative at best.
Given these significant methodological

3

differences, it is inappropriate to compare our

4

data to literature approximations.

5

treatment effect should be assessed by comparing

6

untreated baseline tissue to post-treatment samples

7

using the same validated assay.

8

accurate determination of a fold increase in

9

dystrophin level.

Instead,

This enables

10

Western blot analysis of week 180 biopsies

11

show that 9 out of 11 biopsied eteplirsen patients

12

in the 201/202 study had an obvious and

13

quantifiable dystrophin band resulting in a mean of

14

0.9 percent.

15

0.08 percent.

The untreated samples had a mean of

16

Importantly, this baseline calculation is

17

based on a predefined protocol that was developed

18

in collaboration with the FDA.

19

11.6-fold increase and includes the available

20

baseline samples obtained from study 201.

21
22

This represents an

The FDA questioned whether this robust
increase in dystrophin level was significant based
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1

on historical approximations in the range of

2

3 percent of normal.

3

comparison cannot be made to literature values.

4

The only scientifically valid comparison is to

5

these untreated DMD controls.

As detailed earlier, direct

6

Turning to our analysis of percent

7

dystrophin positive fibers, FDA questioned certain

8

important details, which I would like to clarify.

9

First, only unenhanced images were used to score

10

positive fibers.

11

sampling method was used to select the fields for

12

image capture.

13

Second, an unbiased systematic

Third, a prespecified protocol was carefully

14

developed to avoid overestimation of dystrophin

15

positive fibers, with viewing conditions controlled

16

to allow optimal viewing of the original unaltered

17

images, positive fibers defined as having intensity

18

above untreated DMD fibers in at least 30 percent

19

of the membrane circumference, and a requirement

20

that each pathologist be trained and pass

21

prespecified qualifications prior to scoring.

22

The rigor of the protocol and training is
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1

supported by the higher inter-rater reliability

2

that was observed for analysis of the week 180

3

images.

4

Three pathologists observed a significantly

5

higher mean percent dystrophin positive fiber count

6

and a 15.5-fold increase for eteplirsen patients in

7

comparison to untreated controls.

8

immunohistochemistry images were also assessed for

9

fluorescence intensity by a computer algorithm.

10

The

As shown in this graph, a significant higher

11

mean relative fluorescence intensity and a 2.4-fold

12

increase was observed for eteplirsen patients in

13

comparison to the untreated controls.

14

As both Dr. Mercuri and I mentioned earlier,

15

DMD patients amenable to exon 44 skipping

16

experience a milder phenotype.

17

for eteplirsen is 22.6 percent, which is comparable

18

to the approximately 20 percent seen for exon 44

19

amenable patients.

20

The mean intensity

In contrast to Western blot data, which

21

cannot be compared to published reports,

22

immunohistochemical intensity comparison is valid
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1

when contemporary standardized methods are used.
Evaluating the relationship between Western

2
3

blot and immunohistochemical intensity shows that,

4

as expected, the normal controls are in the highest

5

values.

6

week 180 treated DMD and Becker samples fall in

7

between.

8

low expressing Becker patients overlaps with our

9

week 180 treated samples.

Untreated DMD samples are the lowest and

It is important to note that one of the

A strong correlation between these two

10
11

quantitative measures has been reported in several

12

independent publications.

13

correlation between Western blot and PDPF is not

14

strong.

15

semi-quantitative measure.

As noted by the FDA, the

This is not unexpected given that PDF is a

16

To summarize, we have clearly demonstrated

17

that sustained production of de novo dystrophin by

18

all measures employed.

19

functionality includes correct localization of

20

dystrophin and key associated proteins to the

21

sarcolemmal membrane.

22

clearly demonstrate that eteplirsen is working as

Biochemical evidence of

Taken together, these data
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1
2

intended.
Next, I will present the clinical data that

3

demonstrate that the observed increase in

4

dystrophin results in a clinically meaningful

5

benefit.

6

describe our early 48 week data and explain why it

7

suggested the need for a longer study.

8
9

Before I do that, I would first like to

In an exploratory analysis, we looked at the
first 48 weeks of study 201/202.

We saw that

10

2 patients, shown in light blue, experienced rapid

11

decline before the 24-week time point and lost

12

ambulation shortly thereafter.

13

Based on what we know now, consistent

14

increase in dystrophin is not observed until

15

24 weeks suggesting that these patients declined

16

prior to dystrophin production.

17

conducted of continuously treated patients who

18

remained ambulant, shown in dark blue, as well as

19

the placebo delayed patients who rolled onto

20

treatment at week 25, shown in gray.

21

experienced relative stability.

22

An analysis was

Both groups

Based on these limited but encouraging
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1

results, study 202 was extended.

To be clear, the

2

two boys who lost ambulation remained on treatment

3

and are included in all subsequent analyses

4

presented.
In order to evaluate the long-term data from

5
6

study 201/202, FDA suggested comparison to an

7

external control group.

8

pooling eteplirsen data into a single group with

9

the original placebo patients reset to time zero at

This was accomplished by

10

the initiation of the eteplirsen treatment.

This

11

provides data from 12 patients for a 4-year time

12

period.
A key aspect to the data comparison of

13
14

course is the appropriateness of the external

15

control.

16

external controls is the potential for bias.

17

looked carefully at the regulations and guidance,

18

and I would like to begin by addressing the key

19

issues.

20

We recognize that a key issue for
We

First, bias can be due to both known and

21

unknown prognostic factors.

We controlled for the

22

key prognostic factors that are known.
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1

Second, the selection of the control group

2

should be made prior to the comparative analysis.

3

We used prespecified selection criteria that were

4

based on the 201 enrollment criteria.

5

Third, the disease course has to be

6

predictable.

7

population with a predictable disease course.

8
9
10
11

We selected a homogeneous patient

Fourth, the endpoints need to be objective.
We used a highly standardized 6-minute walk test
measure.
Fifth, patient level data are required for

12

comparison.

13

level data that was highly comparable on baseline

14

characteristics, including steroid use and other

15

standards of care.

16

We had 4-year longitudinal patient

Sixth, external controls are often perceived

17

to have worse outcomes.

18

external control group was reflective of other

19

natural history databases.

20

I will show that the

And finally, and most importantly, the

21

treatment effect needs to be dramatic.

You will

22

see that this was certainly the case with
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1

eteplirsen.
In partnership with leading DMD experts,

2
3

Sarepta actively searched for a natural history

4

data.

5

extensive clinical data, however only two had

6

6-minute walk test data beyond baseline available

7

for analysis.

8

have long-term 6-minute walk test data at that

9

time.

10

Twelve databases were identified having

Of note, the CINRG database did not

The two databases identified were the

11

Italian DMD Telethon and the Leuven Neuromuscular

12

Research Center in Belgium.

13

enrolling patients in 2007/2008 and have continued

14

in a time period that is contemporary with study

15

201/202.

16

walk test data available, but only the Italian

17

registry had the NSAA data available as well.

18

Importantly, all patients attending a

The studies began

Both databases had longitudinal 6-minute

19

participating clinic who met eligibility criteria

20

were enrolled in the studies.

21

investigator initiated studies have been published

22

in peer review journals.

Results from these
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1

All centers in the studies were treating

2

patients according to the international standards

3

of care for DMD that were discussed by Dr. Mercuri.

4

FDA raised concerns about lower adherence to

5

standards of care for children in Italy, however,

6

this is of limited relevance to the actual care

7

received by our external control patients who were

8

seen at neuromuscular specialty clinics.

9

later demonstrate, our external control had

10
11

As I will

extremely high compliance to the standards of care.
As is common in rare diseases, treating

12

clinicians represent a small but highly

13

collaborative international community.

14

Importantly, the 6-minute walk test was assessed by

15

the same method for eteplirsen patients and for

16

external controls.

17

Both databases as well as the eteplirsen

18

study used the modified 6-minute walk test protocol

19

adapted for use in DMD.

20

Dr. Mercuri, this included use of the same scripted

21

encouragement.

22

therapist for the Italian registry and study

As was described by

In addition, the lead physical
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1

201/202 previously worked together on an

2

international effort to standardize the protocol

3

and training for the 6-minute walk test in DMD.

4

This ensured comparable clinical evaluations

5

between the various sites.

6

Having obtained the patient level data, we

7

next set out to find the most appropriate patients

8

for comparison.

9

study 201/202 were used to select patients from the

The enrollment criteria for

10

external control group.

11

use, age greater than or equal to 7 years, and a

12

mutation amenable to exon 51 skipping.

13

Importantly, these filters were defined before data

14

analysis began.

15

These included steroid

I would like to remind you that these

16

criteria were specifically designed to select for

17

boys in the decline phase of the disease.

18

Pooling the data that Sarepta received from

19

the two databases rendered a raw data set of 186

20

patients.

21

patients who had been evaluated for at least 3

22

years, while the Leuven Neuromuscular Research

The Italian Telethon only provided
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1

Center provided patients who had been evaluated for

2

varying lengths of time.

3

from 201/202, just described, were applied to these

4

patients.

The selection criteria

5

An initial filter was applied requiring

6

steroid use at baseline as well as a minimum of

7

both a baseline and one post-baseline 6-minute walk

8

test result.

9

exclude patients younger than 7 who were likely to

A second filter was applied to

10

be improving in the 6-minute walk test due to

11

growth and maturation.

12

Since mutation type impacts disease

13

severity, filters were applied to find patients

14

amenable to skipping any exon, and finally amenable

15

only to exon 51 skipping.

16

compare eteplirsen patients to this primary

17

analysis group.

18

Efficacy results will

In addition, a secondary more conservative

19

comparison to a larger population of 50 patients

20

amenable to any exon skipping included milder

21

exon 44 patients was presented in our briefing

22

document.
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1

A critical question is how comparable this

2

external control group is to the eteplirsen group.

3

We see here that the eteplirsen cohort on the left

4

is highly comparable on key prognostic factors to

5

the primary external control group on the right.

6

Looking first at the mean baseline age, we see that

7

the groups are very similar.

8

Mean baseline 6-minute walk test values are

9

also highly comparable with the groups differing by

10

less than 10 meters.

11

mutations observed among the 12 eteplirsen boys are

12

also represented in the external control.

13

Of note, all deletion

As Dr. Mercuri detailed, steroid use has

14

been shown to impact disease progression.

15

Importantly, the eteplirsen patients as well as all

16

external controls were on a stable dose of steroids

17

at least 6 months prior to enrollment and remained

18

on steroids throughout the study.

19

The two most commonly described steroids in

20

DMD, deflazacort and prednisone, were used in equal

21

proportion by both groups.

22

of patients in the external control actually

Of note, the majority
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1

maintained a higher dose than the eteplirsen

2

patients.

3

As FDA noted, there are two minor

4

differences in steroid treatment between the

5

external control and eteplirsen, neither of which

6

significantly impacted the 6-minute walk endpoint.

7

First, the mean age of steroid initiation

8

for external control is approximately 1 year older

9

than eteplirsen.

This difference is partly

10

attributed to a single external control patient who

11

began steroid use at age 10.7 years.

12

had a better prognosis and maintained ambulation

13

until he was over 15.

Of note, he

14

Second, a lower percentage of eteplirsen

15

boys received an intermittent steroid regimen in

16

comparison to external control.

17

analyses for both of these variables demonstrate

18

minimal impact on the primary endpoint.

Sensitivity

19

In addition, we plotted the change in

20

6-minute walk test by steroid regimen for the

21

external control.

22

in orange experienced similar declines as the

The intermittent patients shown
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1

continuous patients shown in green.

Taken

2

together, with a sensitivity analysis, this

3

suggests that steroid dosing frequency did not

4

affect the results of the 6-minute walk test in our

5

analysis.
Physical therapy and use of orthoses can

6
7

also impact ambulation.

As shown here, the

8

external control patients received a higher level

9

of physical therapy intervention with all 13

10

meeting with a physical therapist at least twice a

11

week.

12

Additionally, there was a high compliance

13

with the use of night splints.

14

that the external control patients had high

15

adherence to standards of care.

16

surprising since they were treated in leading

17

neuromuscular centers.

18

This demonstrates

This is not

In addition to looking at comparability of

19

baseline characteristic, it is important to address

20

concerns regarding the potential for motivational

21

bias in the external control.

22

alternative comparison for eteplirsen based on the

FDA had performed an
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1

drisapersen placebo data.
To test for the potential motivation bias,

2
3

we did an analysis comparing the 6-minute walk test

4

results for our external control group to this

5

data.

6

amenable to exon skipping and on steroids.

7

However, they included patients younger than 7 who,

8

as Dr. Mercuri noted, would be expected to improve

9

over time.

10

Patients in the drisapersen study were also

These drisapersen patients were initially on

11

placebo, shown in dashed black, and then rolled

12

over onto treatment, shown in solid black.

13

Motivation does not appear to be a factor given

14

that our external control, shown in yellow,

15

experienced similar declines to patients in the

16

drisapersen trial.

17

I would now like to clarify a few

18

misunderstandings regarding our key data and then

19

review the clinical results.

20

external control, FDA raised three key issues.

21
22

As it relates to the

First, there was a concern that revisions
occurred to the external control data regarding
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1

continuous versus intermittent steroid use.

To

2

clarify, 3 patients with unknown regimens at the

3

time of NDA submission were later reported by the

4

investigator as receiving a continuous regimen.
Second, the FDA stated that 2 patients left

5
6

to enter interventional trials, leading to

7

potential difference between eteplirsen and

8

external control patients.

9

the missing 6-minute walk test data for these two

In fact, we acquired

10

patients after they participated in the placebo arm

11

of an interventional study and have included their

12

6-minute walk test results in the analyses.

13

Third, as Dr. Mercuri noted, it is common

14

for patients to have a 6-minute walk test of zero

15

while still being able to perform the 10-meter walk

16

run.

17

In addition, FDA raised two key concerns in

18

the approach to Sarepta's analysis of the 6-minute

19

walk test and the North Star ambulatory assessment.

20

First, they noted that eteplirsen patients had two

21

opportunities to perform a functional test whereas

22

natural history patients had only one.

To be
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1

clear, day 1 values for the 6-minute walk test and

2

all other measures were compared to single external

3

control measurement.
Finally, we would like to clarify that while

4
5

FDA identified 2 external control patients as

6

having missing North Star ambulatory assessment

7

values, we correctly incorporated these values into

8

our analysis and did not assign them values of

9

zero.

You can see that we have carefully reviewed

10

the data, and we will be happy to address any other

11

questions.

12

Comparison to the external control to

13

eteplirsen was conducted over 3 to 4 years.

14

years of data were analyzed for 6-minute walk test

15

and loss of ambulation, while 3 years of data were

16

analyzed for the North Star ambulatory assessment

17

and ability to rise.

18

on the availability of external control data.

19

Four

These time periods were based

As I review the results, keep in mind that

20

the treatment expectation for eteplirsen is to

21

delay but not necessarily to stop disease

22

progression.

Any preservation of ambulation, even
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1

by a couple of years, would significantly impact

2

the lives of patients and their families.

3

Our primary analysis is comparison of the

4

external control group to eteplirsen patients on

5

change in the 6-minute walk test.

6

analysis, any patient who lost ambulation

7

contributed a score of zero to the mean.

In this

8

As you can see the two groups had highly

9

comparable 6-minute walk test values at baseline

10

and year 1, confirming their similarity.

11

not expect an immediate separation between treated

12

and untreated patients because, first, an increase

13

in dystrophin expression is not observed until

14

24 weeks.

15

untreated control group to decline.

16

We did

And second, time is required for the

After year 1, the groups diverge, and by

17

years 3 and 4, we see a nominally significant

18

difference of 148 and 162 meters, demonstrating

19

that eteplirsen slowed disease progression.

20

large magnitude of effect is equal to the length of

21

nearly two football fields.

22

This

In this graph, individual 6-minute walk test
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1

results are shown in yellow for the exon 51

2

external controls.

3

declines in 6-minute walk test over 4 years, and 10

4

lost ambulation by year 4, as indicated by a

5

6-minute walk test score of zero.

6

These patients experienced

In comparison, the eteplirsen group, shown

7

in blue, declined more slowly after year 1.

8

additional patients lost ambulation after year 1.

9

As you can see, the difference is not driven by a

10

few patients who performed particularly well or a

11

few external control patients who performed

12

particularly poorly.

13

No

For our analysis, loss of functional

14

ambulation is defined as the inability to execute

15

the 6-minute walk test.

16

estimated loss of ambulation at annual time points

17

based on Kaplan-Meier analysis.

18

control patients had missing data, and Kaplan-Meier

19

analysis properly accounts for this.

20

This bar graph shows the

Two external

The cumulative loss of ambulation over the

21

first 4 years remain constant at 17 percent for

22

eteplirsen patients.

In contrast, a continual
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1

increase in loss of ambulation is observed in the

2

external control patients culminating in an

3

85 percent probability of losing ambulation by

4

year 4.
FDA presented the loss of ambulation by age.

5
6

The analysis shown here is from the CINRG database,

7

a global, multicenter study of DMD.

8

steroid treated patients amenable to exon 51

9

skipping similar to eteplirsen and external control

These are

10

patients, however, there are two important

11

differences when comparing the CINRG data to

12

eteplirsen.

13

First, the definition of loss of ambulation

14

for CINRG was full wheelchair use and was confirmed

15

by inability to perform the 10-meter walk/run when

16

possible.

17

definition, which was zero on the 6-minute walk

18

test.

19

This is critically different from our

As mentioned earlier, it is not unusual to

20

see a zero on the 6-minute walk test and still have

21

a positive value on the 10-meter walk/run.

22

of these different definitions, the CINRG database

Because
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1

is more likely to report a later loss of ambulation

2

in some patients.

3

control, shown in dashed yellow, performed somewhat

4

better than these CINRG patients.

Despite this, our external

The eteplirsen patients shown in blue appear

5
6

to behave differently than either the CINRG or the

7

external control groups.

8

criteria used for eteplirsen has an upper limit of

9

440 meters on baseline 6-minute walk test, which

10

precludes milder patients who are likely to walk

11

longer.

12

excluded from the CINRG database.

Of note, the eligibility

However, these milder patients were not

FDA focuses on the outliers from the CINRG

13
14

database to suggest DMD patients maintain

15

ambulation into their late teens, concluding that

16

eteplirsen boys do not differ from the natural

17

history.

18

only 3 boys who are walking past the age of 15.

Of note in the CINRG database, there are

The more appropriate comparison is the

19
20

median loss of ambulation between these three

21

groups.

22

12 for CINRG, 12.9 for the external control, and

The median ages of loss of ambulation are
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1

the median loss of ambulation has not yet been

2

reached for eteplirsen boys.

3

eteplirsen preserves ambulation longer than either

4

the CINRG database or the external control.

5

Most importantly,

We are fortunate to have Dr. Craig McDonald,

6

the chair of the CINRG study, available today to

7

answer questions regarding the database and loss of

8

ambulation in DMD.

9

In addition to ambulatory ability, a number

10

of supportive endpoints were also evaluated.

11

Comparison to external control for these endpoints

12

is shown through year 3.

13

walk test results, the North Star ambulatory

14

assessment shows a slower decline in the treated

15

group at 2 and 3 years following the same trend as

16

the 6-minute walk test.

17

difference of 2.4 points on the North Star

18

ambulatory assessment is not significant, it

19

represents the critical preservation of one or more

20

activities of daily living.

21
22

Similar to the 6-minute

While the observed

Here we show the ability to independently
rise from supine for external controls compared to
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1

eteplirsen patients.

2

standardized definition since in contrast to rise

3

time, it does not allow for external support.

4

Consistent with the 6-minute walk test results, the

5

two groups are initially comparable and then

6

diverge.

7

Ability to rise is a more

By year 3, more than half of the eteplirsen

8

patients could still rise from the floor

9

independently compared to only 8 percent of

10

external control, a difference that is nominally

11

significant.

12

In summary, it is our position that the data

13

you have seen confirm eteplirsen's mechanism of

14

action and demonstrate that eteplirsen slows

15

disease progression.

16

therapeutic to unequivocally demonstrate an

17

increase in dystrophin following treatment.

Eteplirsen is the first

18

The external control is a highly comparable

19

and appropriate comparator to evaluate eteplirsen's

20

clinical effect.

21

and CINRG data confirm that our external control is

22

representative of natural history.

Analysis of drisapersen placebo
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1

Eteplirsen slowed disease progression,

2

demonstrating a clinically meaningful effect on the

3

6-minute walk test and a dramatic difference in

4

loss of ambulation.

5

supported by the North Star ambulatory assessment

6

and ability to rise from supine.

7

Eteplirsen benefit is further

While we demonstrated clinical benefit in

8

our initial studies, because we are seeking

9

accelerated approval, confirmatory studies are

10

required for full approval.

11

the critical decision of how to further evaluate

12

eteplirsen, we determined that a placebo-controlled

13

trial would not be feasible because there were not

14

enough eligible exon 51 amenable patients due to

15

other ongoing trials.

16

community expressed opposition to a long-term

17

placebo-controlled eteplirsen study.

18

When we had to make

In addition, the patient

Therefore, in consultation with FDA, a

19

flexible approach was adopted using non-exon 51

20

amenable patients to a comparator arm.

21

approach incorporated what we learned, including

22

the need for a longer study duration and updated

This
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1

enrollment criteria to exclude rapidly progressing

2

boys such as the two who lost ambulation in

3

study 201.

4

The first confirmatory study is an

5

open-label comparison of exon 51 patients treated

6

with eteplirsen to untreated DMD patients who are

7

amenable to skipping other exons but who would not

8

benefit from eteplirsen.

9

The second study is a double blind,

10

placebo-controlled trial of two follow-on drugs.

11

Both have the same PMO backbone as eteplirsen and

12

utilize the same mechanism of action, but rather

13

than skipping exon 51 these drugs skip exons 45 and

14

53, respectively.

15

To provide further detail, the first

16

confirmatory study, PROMOVI, is a 96-week

17

open-label, multicenter study comparing 60

18

eteplirsen patients to 60 untreated, non-exon 51

19

amenable boys having the same entry criteria.

20

These criteria are similar to study 201/202

21

but with updated 6-minute walk test cutoffs to

22

exclude patients likely to decline before
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1

dystrophin can be produced.

This study is already

2

underway, but a data readout is not expected for at

3

least another 2 to 3 years.
The second study, ESSENCE, is a 96-week

4
5

randomized, double-blind, placebo-controlled

6

multicenter study of our next two drugs, which

7

treat patients amenable to skipping exon 45 and 53,

8

respectively.
Recall from Dr. Mercuri's presentation that

9
10

patients amenable to skipping exon 45 or 53

11

experienced a similar rate of decline on the

12

6-minute walk test as patients amenable to skipping

13

exon 51.

14

2 to 1 randomization of drug to placebo with entry

15

criteria matching PROMOVI.

16

soon.

17
18
19

This will be a 99-patient study with a

I would now like to introduce Dr. Eliopoulos
who will review the safety data.
Applicant Presentation – Helen Eliopoulos

20

DR. ELIOPOULOS:

21

Good morning.

22

Enrollment is expected

Thank you, Dr. Kaye.
Following a brief description

of non-clinical data, I will present the integrated
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1

analysis of safety, including adverse events that

2

were common, serious or severe, resulted in

3

discontinuation, or were of special interest.

4

Eteplirsen is a PMO structurally and

5

biologically distinct from other RNA analogues.

In

6

non-clinical studies of eteplirsen, the kidney was

7

identified as the organ of toxicity.

8

to other RNA analogues, including one recently

9

reviewed by this committee, toxicities such as

In contrast

10

immune activation, thrombocytopenia, coagulopathy,

11

or vasculitis were not seen with eteplirsen.

12

The integrated safety analysis includes 114

13

DMD patients from 7 studies, all patients with

14

mutations specifically amenable to exon 51

15

skipping.

16

eteplirsen doses and were from study 33, which

17

administered a single IM dose or study 28,

18

dose ranging for IV eteplirsen.

19

Twenty-six patients received lower

Eighty-eight boys received the proposed dose

20

of 30 milligrams per kilogram or higher, including

21

12 boys from pivotal studies 201/202, who have

22

received eteplirsen for about 4 years.

Younger
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1

patients, age 4 to 6 from study 203, as well as

2

patients with more advanced DMD from study 204,

3

have contributed to the integrated set.

4

This table lists common adverse events

5

occurring in 10 percent or more of the 114

6

patients.

7

transient, resolving with continued eteplirsen.

8

And as you could see, many of these could be

9

anticipated in a pediatric population with

10
11

The majority of events were mild and

Duchenne.
Only 2 of 114 patients had serious adverse

12

events, but neither of these appear drug related.

13

One patient, an 11-year-old boy, had a femur

14

fracture after falling out of his wheelchair.

15

had previous events of severe but non-serious

16

balance disorder and bone pain.

17

9-year-old boy, had post-operative vomiting after

18

general anesthesia.

19

fatal or life-threatening events with eteplirsen.

20

Out of 114 patients, there was only 1 who

He

And the second, a

Of note, there have been no

21

discontinued eteplirsen due to adverse events, and

22

this was a 10-year-old boy who was reported to have
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1

cardiomyopathy after 7 weeks of a low dose of

2

eteplirsen at 4 milligrams per kilogram.

3

based on an observed decrease of left ventricular

4

fractional shortening on echo.

5

considered this as severe and possibly related to

6

drug.

7

This was

The investigator

To further evaluate, Sarepta undertook an

8

independent cardiology review, which interpreted

9

the echo findings as normal and considered that

10

changes in fractional shortening were possibly due

11

to technical factors.

12

There was one additional case of

13

cardiomyopathy in the integrated set, not leading

14

to study drug discontinuation, in a patient with

15

preexisting history.

16

represent a rate of about 2 percent consistent with

17

the known prevalence of cardiomyopathy in DMD.

18

Overall, these two reports

Severe events were experienced by three

19

additional patients.

A 7-year-old boy experienced

20

bleeding from a Portacath incision site after

21

swimming.

22

the time of the event.

Coagulation parameters were normal at

A Matter of Record
(301) 890-4188
FDAOC000887

111

1

In two other patients, events of nasal

2

congestion, hemorrhoids, and back pain due to a

3

fall were reported, and again, these appeared

4

consistent with events that may occur in a

5

pediatric DMD population.

6

Adverse events of special interest were

7

based on the non-clinical findings for eteplirsen

8

as well as events of interest from the clinical

9

experience with other RNA analogues.

10

As non-clinical studies identified the

11

potential for kidney toxicity, a broad review of

12

renal events was conducted.

13

with proteinuria described as protein detected by

14

dipstick based on urinalysis.

15

and transient.

16

events of increased BUN and creatinine in the

17

setting of dehydration occurring at week 88 of

18

eteplirsen.

19

11 days later and have not recurred with continued

20

eteplirsen for a period of over 2 years.

21
22

There were 11 patients

All events were mild

There was one patient with adverse

These resolved by the time of retest

As immunogenicity has been an issue for
other RNA analogues, potential infusion reactions
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1

have been reviewed.

2

received IV eteplirsen, representing over 3900

3

infusions.

4

experienced an infusion site event, this table

5

listing those occurring in 2 or more patients.

6

A subset of 107 patients have

Twenty-two percent of these patients

Most events were described as catheter or

7

infusion site pain or hematoma consistent with

8

placement of a catheter device.

9

were 4 events of mild pyrexia considered unrelated

Of note, there

10

to drug.

An additional report of mild temperature

11

elevation occurred coincident with an eteplirsen

12

infusion and is therefore considered a potential

13

adverse drug reaction.

14

or severe infusion site reactions with eteplirsen.

15

In the all-eteplirsen group, 24 percent of

There have been no serious

16

patients had events, which were assessed for

17

potential hyper-sensitivity.

18

non-serious and resolved.

19

rash and pruritus, were mild and considered

20

unrelated to study treatment by nature of the

21

temporal relationship or lack of recurrence with

22

ongoing treatment.

All events were

The majority, including
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1

Two types of events, mild erythema, and

2

flushing, occurred during eteplirsen infusions.

3

They were considered related by the investigators

4

and represent potential mild adverse drug

5

reactions.

6

events related to hypersensitivity with eteplirsen.

There have been no serious or severe

Review of the safety database and

7
8

longitudinal laboratory data identified no

9

clinically significant events for thrombocytopenia,

10

coagulopathy, vasculitis, immune-mediated

11

disorders, or hepatic toxicity, consistent with the

12

absence of such findings in non-clinical studies of

13

eteplirsen.
In summary, characterization of the

14
15

eteplirsen safety profile is early, however, no

16

significant safety risks have been identified.

17

majority of reported adverse events have been mild

18

and resolved with continued therapy, suggesting

19

they were not drug related.

The

Favorable tolerability is demonstrated by

20
21

the low rate of discontinuations and serious

22

events.

Sarepta continues to evaluate the safety
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1

of eteplirsen through monitoring of ongoing trials,

2

as well as planned post-marketing surveillance and

3

a DMD registry.

4

I would now like to introduce Dr. Mendell,

5

the principle investigator for study 201/202, who

6

will provide the clinical perspective for

7

eteplirsen in the treatment of boys with DMD.

8

Applicant Presentation – Jerry Mendell

9

DR. MENDELL:

My name is Dr. Jerry Mendell,

10

and I currently serve as director of the Center for

11

Gene Therapy at Nationwide Children's Hospital.

12

I'm uniquely positioned to provide a clinical

13

perspective as the PI for the eteplirsen 201 and

14

202 studies since 2011.

15

Sarepta in preparation for today, but I stand to

16

gain no financial benefit from FDA approval of

17

eteplirsen.

18

I'm a paid consultant for

My experience in the management and care of

19

DMD boys extends back to my post-doctoral position

20

at NIH in 1969.

21

at that time, there were no treatments, and I made

22

a personal commitment that over my lifetime, I

When I started caring for DMD boys
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1

would make a difference for boys with this

2

devastating disease.
There are three elements that emphasize the

3
4

foundation for eteplirsen approval for the

5

treatment of DMD.

6

treatment triad.

I refer to these as the

The first leg of the triad is prolonged

7
8

ambulation.

To be clear, the FDA is suggesting

9

that boys with DMD are able to walk until the age

10

of 16.

11

reflected in the data from CINRG, which shows loss

12

of ambulation at a median age of 12 in exon 51

13

amenable patients.

14

10 boys are still walking 4 years after starting

15

therapy.

16

age of loss of ambulation has not been reached for

17

this cohort.

18

This is not my experience, nor is it

In the eteplirsen study,

Their median age is 13.4, and the median

Why is this important?

Simply put, the

19

complications of wheelchair dependency have a major

20

cascading effect that is both physical, including

21

scoliosis and osteoporosis, and emotional, a change

22

in body image leading to a loss of self-esteem.

In
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1

addition, many of the rapidly advancing

2

translational treatments are denied to

3

wheelchair-dependent patients.
The second leg of the triad is the safety

4
5

profile of eteplirsen.

6

trials over the past 40 plus years, and I have

7

never seen tolerability like we have seen in this

8

trial.

9

event related to treatment in over 3900 infusions

10

I have done many clinical

There has not been a single serious adverse

of eteplirsen.
The third leg is what I refer to as the

11
12

consistency profile of eteplirsen treatment.

13

is best illustrated by the maintenance of

14

ambulation after 4 years of therapy.

This

Dr. Kaye presented an exploratory analysis

15
16

excluding the two boys who lost ambulation early in

17

the study.

18

baseline through week 216.

19

shown both treatment groups starting at the zero

20

point.

21
22

Here we see the mean change from
For clarity, we have

What interests me is what happens after
week 48.

Here we see a long-term stabilization and
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1

a consistent parallel course between both groups,

2

however the placebo delayed treatment group never

3

catches up, sending a clear message that there is a

4

treatment effect of eteplirsen.

5

the data is remarkable giving the protocol mandates

6

that the distance measured for each patient be

7

recorded and transcribed in the case report forms

8

without looking back at the previous result.

The consistency of

9

I'd also like you to know that what we have

10

observed in the eteplirsen treated patients is very

11

different from what I have seen in the natural

12

history.

13

comes to Nationwide Children's Hospital for ongoing

14

care undergoes a 6-minute walk test with the same

15

physical therapist, under the same condition as the

16

eteplirsen trial, and we simply don't see similar

17

results.

18

I know this because every DMD boy who

This graph also emphasizes that there are no

19

claims that eteplirsen is a cure for DMD.

20

Eteplirsen slows progression, which results in

21

maintained ambulation.

22

The next slide allows us to look again at
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1

loss of ambulation over 4 years.

In the exon 51

2

external control matched for age and mutation, the

3

risk of loss of ambulation is 85 percent for

4

external control patients compared to 17 percent

5

for eteplirsen.
As previously stated, a major goal of this

6
7

trial was to delay the loss of ambulation.

8

data suggests that the unequivocal increase in

9

dystrophin by eteplirsen cannot be ignored as an

10

explanation for prolonged ambulation.

11

walking is key to maintaining physical and

12

emotional wellbeing.

Our

Preserving

13

The numbers are one thing, but my personal

14

enthusiasm for these findings is best demonstrated

15

by the quality of walking in eteplirsen treated

16

patients, as we see on the next slide.

17

This is Billy in the red cap.

He's now 15,

18

and he's one of my patients in the eteplirsen

19

trial.

20

Pittsburgh marathon.

21

age with DMD usually don't walk, and they certainly

22

don't walk in the last leg of a marathon.

Here he's walking in the last mile of the
First of all, boys at this

But here
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1

he is, and I want you to watch closely because not

2

only does he walk, but he has gained enough self-

3

esteem to attempt jogging as if to emulate other

4

participants in this highly competitive trial.

5

Billy.

6

(Applause.)

7

This quality of ambulation at 15 just

8
9

doesn't happen in DMD.
In summary, I see treatment of DMD as a race

10

against time.

11

would find that most boys at age 14 are in a

12

wheelchair.

13

maintain ambulation by accident.

14

gratifying result for a long-term clinician.

15

Go

If you shadowed me in clinic, you

Fifteen-year-old boys like Billy don't
This is a very

Eteplirsen offers a genuine opportunity to

16

change the natural history of this disease by

17

slowing progression and improving quality of life.

18

I can't see any grounds for withholding this drug

19

for DMD boys.

20

to give the DMD boys in my clinic, and in other

21

clinics, the same chance as we observed in the

22

eteplirsen trial.

The opportunity before the panel is
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1

I want to thank this panel of reviewers, the

2

team of researchers at Nationwide Children's

3

Hospital, and the collaborators at multiple sites

4

for helping to make this happen.

5

want to thank the 12 heroic boys and their families

6

who selflessly dedicated themselves to this

7

groundbreaking research.

8

turn this podium back over to Dr. Kaye for

9

concluding remarks.

10

(Applause.)

11

Applicant Presentation – Edward Kaye

12

DR. KAYE:

Most of all, I

And finally, I want to

Today the FDA has presented to

13

you a number of important questions for your

14

consideration.

15

allow me to conclude by reviewing three of the most

16

critical and then offer Sarepta's position on each.

17

The first question focuses on the provision

To help you in your deliberations,

18

of adequate evidence.

The agency has asked if

19

eteplirsen produces dystrophin to a level that is

20

reasonably likely to predict clinical benefit.

21

Today we presented data that shows an unequivocal

22

increase in functional de novo dystrophin by three
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1

complementary methods.

Most important, we shared

2

with you the fact that even small amounts of

3

dystrophin are known to confer clinical benefit.
The second question focuses on the 6-minute

4
5

walk test.

It asks if the test is sufficiently

6

objective and free of bias to allow for a valid

7

comparison.

8

6-minute walk test is both standardized and

9

considered highly reliable.

Sarepta's position is clear.

The

Moreover, our external

10

control results are consistent with other natural

11

history databases.
The third and final question focuses on

12
13

whether our clinical studies have provided

14

substantial evidence that eteplirsen is effective

15

for the treatment of DMD.

16

is yes.

17

a dramatic positive effect on the 6-minute walk

18

test as well as on the loss of ambulation for over

19

4 years.

20

Once again, our answer

The data set we've presented to you shows

All of us here today agree that bringing new

21

and effective therapies to boys suffering from DMD

22

is both critical and urgent.

But we also know that
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1

in the field of rare diseases large

2

placebo-controlled studies present significant

3

challenges.
As Ms. Ruff said in her opening remarks,

4
5

given the limitations of our database, we both

6

understand and appreciate the difficulty of your

7

decision today, yet we believe it is both

8

reasonable and prudent to approve eteplirsen based

9

on the totality of the data we have presented

10

today.
Let me conclude our formal presentation with

11
12

this.

13

DMD community, patients, caregivers, providers, and

14

our colleagues at the FDA to continue our

15

groundbreaking work and hasten the day when we can

16

say with certainty we have a cure.

17
18

Sarepta stands ready to work with the entire

I would now like to introduce Christine
McSherry from the Jett Foundation.

19

(Applause.)

20

Applicant Guest Speaker Presentation

21

Christine McSherry

22

MS. McSHERRY:

Thank you, Dr. Kaye, and to
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1

Sarepta for donating some of your time today for

2

our presentation.

3

registered nurse, the executive director at Jett

4

Foundation, but most importantly a mom of a

5

20-year-old with Duchenne.

I am Christine McSherry, a

6

My son, Jett, is enrolled in study 204,

7

Sarepta's safety study for the advanced patient

8

population, and he's been receiving eteplirsen for

9

18 months.

10

Jett took his last step when he was 13.

I started the Foundation in 2001 with a

11

mission to improve the lives of those affected by

12

Duchenne.

13

financial interest in the outcome of this meeting,

14

and has not been compensated for this project.

15

As you heard from the sponsor's

The Foundation does not have any

16

presentation, FDASIA gives patients a voice in the

17

drug development process.

18

we met with CDER officials many times over the last

19

4 years.

20

With this law in mind,

It was never our intent for the results of

21

the videos to be part of this outcome.

It was

22

simply intended to bring context and perspective to
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1
2

FDA on outcomes that are meaningful to patients.
In the spring of 2012, prior to the release

3

of public data, we heard stories about boys doing

4

well on eteplirsen.

5

meaningful things that they had never done prior to

6

taking the drug, like opening bottles of water and

7

bags of chips.

8

with these types of activities.

9

There were small but

Boys with Duchenne often struggle

In April 2013, we met with CDER to discuss

10

the patient experiences that we heard about and

11

they asked us for video evidence.

12

returned and presented videos of boys who were

13

jumping into pools, walking their dog, and

14

participating in sports.

15

In June, we

CDER officials asked us to quantify outcomes

16

important to patients, so as requested, in July of

17

2015, we presented and submitted data on activities

18

of daily living, or ADLs, to FDA.

19

they indicated these results would be included in

20

the review of the eteplirsen NDA.

21
22

At this meeting,

We collected this information through
semi-structured videotaped interviews that included
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1

rating scales.

2

but due to our limited time today, I'll only be

3

sharing 4 key findings:

4

after fractures, fatigue, and ADLs.

5

Many themes emerged in this data,

spontaneous falls, walking

Through social media requests, 8 of the 12

6

participants in study 202 agreed to be interviewed.

7

All of these boys were over the age of 7 and in the

8

decline phase of ambulation.

9

interviewed the 3 largest decliners in the study,

And importantly, we

10

including the 2 patients who lost ambulation early

11

and a boy who broke his tibia.

12

These interviews took place after the boys

13

had been receiving therapy for 3 years.

14

interviewed 3 boys from study 204.

15

boys participated.

16

We also

In total, 11

Our research led to several key findings,

17

all things that we would never expect to see in the

18

normal progression of Duchenne.

19

was a decrease in spontaneous falls.

20

take a look at a video of what a typical fall looks

21

like for a child with Duchenne.

22

taken during a 6-minute walk test.

The first finding
Now, let's

This video was
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1

Now, watch carefully.

We've all tripped.

2

This boy doesn't trip.

3

his feet very carefully.

4

quads just give out, giving him no time or warning

5

to brace his fall.

6

(Video played.)

7

MS. McSHERRY:

As you're watching, look at
He doesn't trip.

His

That is a Duchenne fall.

In

8

this instance, the physical therapist is there to

9

pick the boy up off the floor.

By the age of 9,

10

the majority of boys with Duchenne are losing the

11

ability to get off the floor themselves.

12

this happens when no one is around, the only

13

alternative is to lie and wait until someone comes

14

to find him.

15

gaining independence.

16

no longer be left alone.

17

So if

Boys of this age are typically
In contrast, these boys can

Now, let's listen to how one boy describes

18

his experience falling prior to taking eteplirsen

19

and then after he's been on therapy.

20

(Video played.)

21

MS. McSHERRY:

22

"I don't even remember when I

collapsed the last time."

Daily diary, spontaneous
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1

falls.

So the mother of this patient kept a daily

2

diary of his spontaneous falls.

3

represents the number of spontaneous falls per day,

4

while the X-axis represents time.

5

on drug in November of 2014, and he was falling

6

twice a day, and the falls decreased until March of

7

2015 when his falls stopped.

8

of falling, he's able to play soccer, his favorite

9

activity, for an extended period of time.

The Y-axis

This boy started

And without the fear

We asked caregivers to report the number of

10
11

daily falls from the beginning of the trial to the

12

time of our interview.

13

represent the patients from study 202 at baseline

14

and 3 years later.

15

number of falls they experienced at those two time

16

points.

17

The bars on the X-axis

The Y-axis represents the

The gray bars in the red circle represent

18

the boys, 2 boys, who lost ambulation early in the

19

trial, and as you can see, they experienced over

20

4 spontaneous falls a day prior to losing

21

ambulation.

22

The red arrows highlight 4 boys who had been
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1

falling anywhere between 5 times a day to twice a

2

week.

3

all essentially stopped collapsing.

4

surprisingly, the red arrows signify that no

5

ambulatory boy is falling 3 years after starting

6

drug.

7

Duchenne at this stage in their disease.

And

This just doesn't happen with boys who have

Walking after fracture, key finding

8
9

The yellow bars reveal that over time, they

number 2.

Spontaneous falls are also devastating

10

because they can lead to fractures, which typically

11

marks the end of our sons' walking.

12

affected by Duchenne have the same fear that you

13

would have of an elderly parent falling and

14

breaking a hip.

Families

During our interviews, a highly experienced

15
16

physical therapist, who specializes in Duchenne,

17

told us, quote, "If you're 10, 11, or 12 and you

18

break a leg, I'm shocked if you would ever walk

19

again.

20

end of your walking."

21
22

I would say 9 times out of 10, that's the

Boys with Duchenne are at high risk of a
fracture due to corticosteroid use.

We learned
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1

that 4 boys on eteplirsen had fractures, yet all 4

2

regained the ability to walk.

3

it's not what we would expect.

4

them to never walk again.

For boys their age,
We would expect

Key finding number 3, Duchenne related

5
6

fatigue.

It's important to understand this

7

distinction.

8

the point of exhaustion much faster.

9

disease advances, they often can't make it through

Because of Duchenne, these boys reach

10

a full day of school.

11

hours.

12

As the

They crash, sleeping for

However 5 of the 8 boys taking eteplirsen

13

either decreased or maintained their level of

14

fatigue.

This is not what we would expect over

15

3 years.

The other 3 boys were the ones who either

16

lost ambulation or experienced a fracture.

17

As I said before, I'm a mom of a 20-year-old

18

boy with Duchenne.

And as the disease progresses,

19

these boys are completely exhausted and lose the

20

ability to do everyday things.

21

such as lifting a spoon to their mouth, feels like

22

they're lifting heavy weights for them.

The simple task,

And simple
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1

tasks, like scratching your nose or turning over in

2

bed, become impossible.
Earlier in the disease when boys tire, it

3
4

leads them to use a wheelchair more often.

5

listen to one boy's experience after being on

6

eteplirsen.

7

(Video played.)

8

MS. McSHERRY:

9

Let's

Maintaining the ability to

walk, something we take for granted, but this boy

10

is able to walk with his friends.

He can walk his

11

dog, and he can play like a normal kid.
The loss of ambulation changes every aspect

12
13

of normal daily living, from accessing a friend's

14

house, to taking family vacations, to home

15

modifications.

16

ambulation isn't just about walking.

17

benefits bone health, prevents scoliosis, and

18

supports breathing.

19

but everyone else.

It's just endless.

Remember,
It also

It touches not just the boy,

For the boy that we just heard from, the

20
21

6-minute walk test tells a story, but not the whole

22

story.

For example, while this boy's 6-minute walk
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1

test remains stable, it didn't capture the

2

improvements that we saw.

3

his fatigue was reduced.

4

6-minute walk test you wouldn't see the

5

improvements in these other important outcome

6

measures.

7

He stopped falling, and
Just looking at the

Key finding number 4, participating in life

8

for ADLs.

Typically, when boys lose ambulation,

9

they quickly lose upper arm strength.

And we fully

10

understand that eteplirsen is not a cure, and it

11

only slows the progression of the disease.

12

was important for us to see if the drug was having

13

a benefit in the non-ambulatory boys.

14

So it

For this reason, we looked at the twin boys

15

who lost ambulation.

We assessed 8 activities of

16

daily living that don't involve walking, such as

17

using a computer, feeding oneself, brushing teeth,

18

and using a cell phone.

19

feet, both boys have maintained the ability to do

20

these activities over the 3-year time frame.

21

would suggest a benefit in the non-ambulant

22

population.

Despite coming off their

This
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1

The collective experience tells us that

2

eteplirsen is having a real and concrete impact on

3

the rate of disease progression.

4

we interviewed, who were all between the ages of 10

5

and 13 and on drug for over 3 years, we saw a

6

decrease in spontaneous falls, the ability to walk

7

after a fracture, and the stabilization or

8

improvement in fatigue, and the maintenance of ADLs

9

in the non-ambulatory boys.

For the boys that

In the time that it

10

will take to complete the confirmatory study, many

11

boys in our community will either lose the ability

12

to walk, to lift their arms, or to breathe.

13

Just two short weeks ago, Dr. Janet Woodcock

14

spoke at a breakthrough therapy briefing on Capitol

15

Hill by Friends of Cancer Research.

16

about type 1 errors, false positives, and type 2

17

errors, false negatives.

18

She spoke

In the context of FDA, a type 1 error would

19

be risk of approving drugs that are unsafe or

20

ineffective, whereas a type 2 error is not

21

approving a drug that is safe and effective.

22

said that type 2 errors are not talked about enough

She
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1

and there needs to be a balance between the risk of

2

committing a type 1 versus a type 2 error.
This afternoon when you hear the human side

3
4

of this story, from those who have benefited from

5

this drug as well as others waiting for treatment,

6

I hope you keep in mind type 2 errors and recognize

7

that there is a very real human cost to making a

8

conclusion that a drug doesn't work when it really

9

does.

Thank you.

10

(Applause.)

11

DR. ALEXANDER:

12
13
14
15
16
17

Thank you.

Thank you for

the presentation.
(Applause.)
Clarifying Questions
DR. ALEXANDER:

Thank you very much.

If

everyone could please take their seats.
Thank you.

We'll now proceed with

18

clarifying questions to Sarepta Therapeutics.

19

there any clarifying questions?

20

that all participants from the panel, FDA, and

21

Sarepta should state their name for the record

22

before you speak.

Are

Please remember

If you can, please direct
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1

questions to a specific presenter.

2

Dr. Hoffman?

3

DR. HOFFMAN:

Richard Hoffman.

Eteplirsen

4

looks to be a very promising disease-modifying

5

agent, and I was wondering if the sponsor had any

6

plans to do a larger study in younger boys and at a

7

much higher dose.

8

MS. RUFF:

9

Thank you.
I'd like to ask Dr. Kaye to come

to the podium.
DR. KAYE:

10

So the answer to your first

11

question is, yes, we have a large 60-treated

12

patient open-label study that is ongoing, and we

13

have another study in our -- which will be a

14

double-blind, placebo-controlled study, that will

15

be 99 patients in the 2 to 1 randomization for the

16

next two drugs.

17

to do a double-blind, placebo-controlled.

So that was the way of being able

18

Our dose that we had determined is

19

30 milligrams per kilogram, and this was based on

20

the pharmacodynamic effect.

21

difference.

22

look.

We didn't see any

However, we do plan to continue to

We're looking at -- we have a study right
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1

now in younger patient populations, and we have a

2

study in older populations.

3

go down to the newborn level, and we will be

4

looking at a number of different ways of dosing,

5

even at younger ages.

6

DR. ALEXANDER:

7

DR. ONYIKE:

And we have plans to

Thank you.

Dr. Onyike?

So I'm not exactly sure who I'm

8

directing this to, so please, Dr. Kaye or someone

9

else with the technical qualifications should take

10

the question.

11

about the mean relative fluorescence intensity.

12

I'm having difficulty understanding how it's a

13

quantitative measure because you're

14

essentially -- it seems to me you have pathologists

15

looking at slides and trying to make decisions

16

about the intensity of a dye relative to what scale

17

is very unclear.

18

What I really want to understand is

But I can imagine that with the naked eye,

19

it's very hard to achieve very graded

20

quantification of staining unless you have some

21

sort of spectrum that you make a reference to,

22

which I don't think you have.
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1

So explain how exactly we should take the

2

mean relative fluorescence intensity as seriously

3

as say, the Western blot, in terms of

4

quantification?
MS. RUFF:

5

So to address your question about

6

quantification using intensity, I'd like Dr. Frank

7

to come to the podium.
DR. FRANK:

8
9

Frank.

Thank you.

My name is Diane

I'm the senior director of translational

10

research at Sarepta.

11

made using a computer algorithm, because as you

12

correctly stated, the human eye is not very good at

13

measuring intensity levels with the resolution that

14

the computer program's able to do.

15

computer program has a definition to look at the

16

pixel intensities in the region of the membrane, it

17

can calculate the average intensity pixel by pixel

18

across the image.

19

DR. ONYIKE:

The intensity measures were

Because a

If I may follow on, how do you

20

translate then these intensities into actual tissue

21

concentrations at the sarcolemma?

22

DR. FRANK:

So one of the challenges in the
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1

field is there is no absolute standard for

2

dystrophin, therefore, we have no ability to do an

3

absolute dystrophin concentration, such as a

4

microgram per square centimeter.
As a result, we make our comparisons to one

5
6

consistent normal control, and that's why you're

7

seeing percent normal.

8

therapeutic effect is a relative change due to the

9

lack of an absolute standard, so that we're looking

10

And then the change of our

at the change from baseline.

11

DR. ALEXANDER:

12

DR. GREEN:

Thank you.

Dr. Green?

Yes, I wanted to know whether

13

there was any specific language that was included

14

or excluded before the 6-minute walking test in

15

both subjects and the controls.
MS. RUFF:

16

If I can just clarify.

Are you

17

talking about the script for the 6-minute walk

18

test?

19

DR. GREEN:

Well, I'm talking about -- no,

20

I'm actually talking more about in advance in

21

preparation for the 6-minute walking test, and not

22

only in those who had it administered as part of
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1

the trial but in the control group.
MS. RUFF:

2

So I'd like Dr. Mendell to talk

3

about the eteplirsen boys, and then Dr. Mercuri to

4

talk about the external control boys.
DR. MENDELL:

5

Well, the 6-minute walk test

6

is done in a standard fashion.

The boys are

7

explained the test prior to it being done.

8

then during the trial, they, one, are told that

9

they must walk and not run, and they should try as

And

10

hard as they can.

And there is encouragement for

11

them to continue the walk as long as they can.
If they fall, there is someone behind them

12
13

to, as you saw in the video, help them get up and

14

then continue to walk.

15

continue because they have been injured or in pain

16

or whatever, then they will stop, and that will be

17

the end of the walk test.

For those boys who can't

But it's done in a standardized fashion.

18
19

The same therapist does the same test on every

20

single patient, and it's the same thing for our

21

clinic when the boys come, even outside of the

22

study.
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1

DR. ALEXANDER:

2

microphone please, Dr. Green?
DR. GREEN:

3

And there are no family members

4

present during this?

5

DR. MENDELL:

6

Can you speak into the

There are absolutely no family

members present when the boys are tested.
DR. MERCURI:

7

The same applies for the

8

external controls.

There is a manual.

There are

9

strict instructions on how to perform it.

It's the

10

same way we perform it in clinical routine and in

11

the clinical trials.

12

strict also on the time of the encouragement and so

13

on.

14

And the instructions are very

So these children know the test very well

15

because it's part of our clinical routine.

16

again, I want to stress that the training is very

17

specific on giving strict instructions according to

18

what is specified in the manual.

19

DR. GREEN:

20

DR. ALEXANDER:

21

DR. NUCKOLLS:

22

But

Thank you.
Thank you.

Dr. Nuckolls?

Yes, I have a question for

Dr. Mendell regarding --

A Matter of Record
(301) 890-4188
FDAOC000916

140

1

DR. ALEXANDER:

Could you please just state

2

your name on the record again?
DR. NUCKOLLS:

3

I'm Glen Nuckolls.

So a

4

question for Dr. Mendell regarding genotypes that

5

modify disease progression, such as osteopontin and

6

LTBP4.

7

2013 that demonstrated that the major protective

8

haplotype of LBTP4 is associated with prolonged

9

ambulation, up to 2 years, a level comparable to

10

So you were an author on a publication in

the effects of corticosteroid treatment.

11

So what is known about the modified

12

genotypes of the treated and control groups and how

13

might that information aid in interpreting the

14

data?
MS. RUFF:

15

One thing I'd like to point out

16

is the prevalence of these modifiers are very, very

17

low.

18

But anyway, I will ask Dr. Mendell.
DR. MENDELL:

Well, Glen, thanks for the

19

question.

I think what you have to appreciate is

20

that back in 2010 when we designed this study,

21

there were no modifiers, and so it was not part of

22

the original protocol.

And then, as the study
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1

evolved and we saw the results, and then compared

2

it to the Italian group and the Leuven group, we

3

had comparable number of patients, comparable age,

4

and as Ed Kaye showed, they were matched

5

demographically in every way.
We appreciate that the modifiers would be

6
7

equally distributed between the groups.

There's 12

8

in our group, 13 in the comparable control group.

9

And we felt that there would be the same

10

statistical possibility for the modifying mutation

11

to appear in both groups.
So it has not been done, but it could easily

12
13

be done at any point in time.

14

have an effect given that the groups are the same

15

size.

16

difference in terms of the 6-minute walk and so

17

forth, as you saw.

18

It's unlikely to

And in the Italian group, there is no

DR. ALEXANDER:

So this is Caleb Alexander.

19

Just to clarify, you don't have information, it's

20

never been studied, for either the control or

21

treated patients, the presence of this genetic

22

phenotype?
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1

DR. MENDELL:

At this point, yes.

2

DR. ALEXANDER:

Thank you.

3

DR. OVBIAGELE:

Bruce Ovbiagele.

Dr. Ovbiagele?
My

4

questions pertain to the nature and the timing of

5

dystrophin, and so perhaps this question might be

6

for Dr. Kaye.

7

First, I recognize of course that it's the

8

increase from baseline that's the most meaningful

9

determination of treatment effect.

But from the

10

literature, do we know what the magnitude of

11

increase from baseline that's most meaningful?

12

That's the first thing.

13

Secondly, have exon 51 patients actually

14

been studied with regard to that, and what exactly

15

is the clinical relevance?

16

The last question pertaining to that is

17

about dose and duration.

18

supportive data at 24 weeks showing that there's an

19

increase in dystrophin at that time point?

20

MS. RUFF:

Are there any other

So I'd just like to clarify your

21

question.

So I believe you had three questions.

22

One was about increase from baseline, are there any
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1

details in the literature.
DR. OVBIAGELE:

2

Right.

So on one particular

3

slide, it was pointed out that the increase from

4

baseline is the most meaningful determination of

5

treatment effect, and certain references were

6

cited.

7

magnitude of that increase actually is and whether

8

exon 51 patients were actually studied, and what

9

was the actual clinical impact.

10

So I was trying to figure out what the

MS. RUFF:

Okay.

So I'll ask Dr. Kaye to

11

come first to discuss the magnitude of effect from

12

baseline, and then Dr. Muntoni to discuss the

13

clinical relevance.

14

DR. KAYE:

One of the challenges of course

15

that we had with this study is there is no

16

information before this therapy was initiated.

17

reason being is that no other drug has produced

18

dystrophin as a comparator, so we don't have a good

19

comparator to know how much is enough.

20

way we can compare is to know what's available in

21

the exon 51 boys and other boys who have certain

22

amounts of dystrophin.

The

The only
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What we do appreciate from the field is that

1
2

if you have a small amount of dystrophin, what's

3

been recorded in the exon 44 population, that does

4

seem to make a difference.

5

ambulation by at least 2 years.

6

that comparison by stretching to the literature,

7

but there is no baseline that has been established

8

because no one's really been able to make

9

dystrophin before to compare.

You can prolong
So we have to make

10

DR. MUNTONI:

11

I'm a pediatric neurologist.

12

London.

13

two clinical trials where this drug was given for

14

the first time to boys with Duchenne.

15

received compensation from Sarepta for being here

16

at this meeting, and I have no financial interest

17

in the outcome of the meeting today.

18

My name is Francesco Muntoni.
I work at UCL in

I was a principle investigator the first

I have

I will address two points from your

19

question.

The first is, what is the significance

20

of this increase in this treated boy, and the

21

second is, has other patients with exon 51 been

22

studied.
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1

So regarding the first point, as a person

2

who looks at the biopsy of these children as well,

3

one thing that is unusual in the biopsy of these

4

children that convinced me that there is a

5

functional significance of this level of dystrophin

6

is that not only there is dystrophin at the

7

sarcolemma but there is restoration of protein of

8

the dystrophin associated complex.

9

So dystrophin is a member of a protein

10

complex, and its deficiency leads to a

11

destabilization of a number of protein associated

12

with the sarcolemma.

13

dystrophin, you can see and also quantify using the

14

immunocytochemistry if the protein of the complex

15

have been restored.

16

And in the fibers that have

I will ask in a second a slide to come up

17

where you will see that there will be black when

18

there is no dystrophin, there will be white at the

19

sarcolemma where there is dystrophin.

20

see that whenever there is dystrophin, the protein

21

of dystrophin, as a safety complex had been

22

restored.

And you will
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1

If I can have this slide up, please.

So if

2

you concentrate on the left side of the screen, you

3

will see that every single circle on the top with

4

white is dystrophin.

5

intermediate and lower panel also have other

6

dystrophin associated protein that are not present

7

in the fibers that do not have dystrophin.

8

I think is a very powerful argument that that

9

dystrophin is doing something functional.

The same fibers in the

So that

10

In terms of the second part of your

11

question, if I understood it correctly -- will you

12

please correct me if I didn't -- so we did look at

13

a patient who have exon 51.

14

equivalent of what we want to do by skipping exon

15

51.

16

deletions.

17

also cited in the briefing document for FDA.

18

They are the

They are Beckers who have the equivalent
And I co-authored the paper that was

So when we look in these patients, what we

19

found were two things that are important.

The

20

first is that the level of dystrophin in this group

21

of patients was very high in general.

22

patient was in the range of 40 percent.

The lowest
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1

However, one important point to make, the

2

great majority of these patients were either

3

symptomatic or had minimal symptoms, and therefore

4

what we concluded is that if you were able to put

5

40 percent dystrophin, this patient potential could

6

be asymptomatic.

7

extrapolation regarding the treatment now.

So that of course is an

8

Does that answer your question?

9

DR. OVBIAGELE:

No, that's very helpful.

10

And just a last question, please, about the timing

11

of the increase in dystrophin, which was at

12

24 weeks, which was somewhat contradictory to one

13

of your earlier studies.

14

any literature supporting that increase at

15

24 weeks.

And I wondered if there

16

MS. RUFF:

Dr. Kaye?

17

DR. KAYE:

So again, one of the limitations

18

is that there hasn't been any other drug that has

19

been able to really measure dystrophin.

20

that dystrophin lasts a very long time and has

21

about a 2-month turnover, so we know in order for

22

the protein to turn over and to make new one, it's

We know
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1

going to take a fairly long period of time.

2

What Dr. Muntoni had shown in his

3

laboratory, within the first 12 weeks, you could

4

see some dystrophin.

5

assay, but it wasn't as, let's say, reproducible

6

and validated as the second assay that we

7

performed.

8
9

He had a very sensitive

But what we saw at 24 weeks is a consistent
increase in all of the patients, and this is

10

probably consistent with the half-life.

11

was really the first time that this has been

12

appreciated, and, again, because eteplirsen was

13

really the first drug to show dystrophin.

14
15
16

DR. ALEXANDER:
question?

So this

Does that answer your

Okay.

So we'll take a question from Dr.

17

Kesselheim, and then after that, we'll convene for

18

a break.

19

DR. KESSELHEIM:

I just wanted to follow up

20

on the dose question just to clarify how it was

21

that you determined the 30 and 50 milligram dose on

22

the basis of the prior studies that didn't test
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1

that, and then how you determined to choose the

2

30-milligram dose as the one that you are

3

approaching.

4

you had a physiologic basis for the 24-week

5

hypothesis, but I think you addressed that in the

6

previous discussion.

And then my other question is whether

7

MS. RUFF:

Okay, so Dr. Kaye.

8

DR. KAYE:

So as you can imagine in rare

9

diseases, dose ranging can be challenging because

10

you don't have large numbers of patients.

11

had determined early to do a dose ranging based on

12

the percent dystrophin positive fibers.

13

I'd like to show you is at our week 48 biopsy, we

14

had a comparison of the percent dystrophin positive

15

fibers and also the dystrophin intensity.

16

Slide up, please.

So we

And what

In looking at this slide,

17

in the purple, we see the 30 milligrams and the

18

50 milligrams.

19

similar for percent dystrophin positive fibers and

20

for intensity.

21
22

And we see that they were very

But obviously this is not a perfect dose
finding, and what we did do is an additional study
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1

to look at 30 and 50 in addition to clinical.

2

Slide up, please.

3

clinical 6-minute walk test distance, if we look at

4

the 30 and 50, they're very similar.

And when we compare to the

So based on these data, we decided that we

5
6

didn't know if there was any potential long-term

7

toxicity.

8

therapy.

9

couldn't see a difference.

We know this would be a lifelong
We chose the lower dose because we
But I think as we go

10

forward, we will look at other dose regimens, and

11

potentially at higher doses, and just to make sure

12

that we understand how to properly use this drug.
DR. ALEXANDER:

13

Thank you very much.

We'll

14

now take a 15-minute break, so we'll return here at

15

10:55, promptly.

16

that there should be no discussion of the meeting

17

topic during the break amongst yourselves or with

18

any member of the audience.

19

resume at 10:55 a.m.

22

Once again, we'll

(Whereupon, at 10:40 a.m., a recess was

20
21

Panel members, please remember

taken.)
DR. ALEXANDER:

We're going to get started.
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1

If everyone can please take their seats, we'll

2

begin with the meeting.

3

Thank you.

We'll now begin with the FDA

4

presentations, and first, we'll hear from Janet

5

Woodcock, director at the Center for Drug

6

Evaluation Research.

7
8
9

FDA Remarks – Janet Woodcock
DR. WOODCOCK:
good morning.

Thank you, Mr. Chairman, and

The purpose of today's meeting is

10

for FDA to get expert advice from the committee on

11

a marketing application for the drug eteplirsen.

12

And what I'd like to do is provide a framework

13

within which to consider these data based on my

14

30 years of experience at FDA and really extensive

15

experience in implementation of the legal standards

16

for drug approval.

17

The clinical development program for this

18

product has features that render the data

19

particularly difficult to interpret.

20

primarily of long-term observation of a group of 12

21

treated individuals.

22

It consists

When a large treatment effect is observed,
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1

for example significant improvement in a disease

2

characterized by overall progression, an

3

uncontrolled study can provide compelling data.

4

Where overall effects are smaller, and especially

5

if there's large inter-individual heterogeneity in

6

the disease course, interpretation of data like

7

this can be challenging.

8

The sponsor and FDA have attempted

9

interpretation by comparing the results in treated

10

children to the disease trajectory that is recorded

11

in a number of external cohorts.

12

reach different conclusions about these comparisons

13

as is being discussed today.

14

It's possible to

Eteplirsen is intended to improve outcomes

15

in a targeted subset of DMD patients by enabling

16

muscle cells to produce a truncated version of the

17

protein dystrophin, which is missing or present at

18

very low levels in patients with DMD.

19

There is agreement that eteplirsen does

20

achieve its primary intended pharmacodynamic

21

effect, that is production of a truncated messenger

22

RNA, and this is based on PCR results from muscle

A Matter of Record
(301) 890-4188
FDAOC000929

153

1
2

biopsies.
It was originally hoped that this effect

3

would result in a substantial increase in

4

expression of the truncated dystrophin molecule,

5

perhaps to the average level of individuals with

6

Becker muscular dystrophy.

7

to be the case.

8

observed is a fold increase over baseline, well

9

below the average dystrophin content in individuals

10
11

This has not turned out

The increase in dystrophin so far

with Becker muscular dystrophy.
Now, it hasn't been established for any

12

given person with Duchenne muscular dystrophy

13

whether a small fold increase in dystrophin will

14

provide clinical benefit, or whether there's a

15

threshold, for example an absolute percentage of

16

normal, that is required to deliver a benefit.

17

This is unknown, and of course the sponsor has just

18

argued based on observing other mutations that

19

perhaps small levels may be associated with

20

benefit.

21
22

It's unlikely an absolute threshold can be
established given the fact that within muscular
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1

dystrophy, the phenotype, in other words the

2

disease expression, appears to be influenced by

3

factors beyond dystrophin expression, so there are

4

other factors at work.

5

Interpretation of dystrophin expression has

6

been complicated by many technical difficulties.

7

The FDA has put a huge effort into trying to render

8

the results interpretable, along with the sponsor.

9

To me, it is remarkable that the field of exon

10

skipping has advanced far into clinical development

11

generally without well-validated methods of

12

determining pharmacologic success, especially when

13

assessing this biomarker requires muscle biopsies

14

in children with compromised musculature, usually

15

under general anesthesia.

16

There are a lot of questions that still

17

remain, not just about quantitating the Western

18

blot, but also about specimen handling and intra-

19

and inter-muscle variability and results,

20

especially in later stages of disease.

21

also questions, and they've been raised today,

22

about the utility of the information supplied by

There are
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1

immunofluorescence techniques in comparison to

2

Western blot, and these questions are going to be

3

quite important today.

4

The translational science supporting these

5

development programs is inadequate, and this state

6

of affairs is not atypical in rare and not so rare

7

diseases, and it significantly hinders the tasks of

8

drug developers, as well as the FDA, in assessing

9

the results of these programs.

10

After the presentations by FDA, the sponsor,

11

and the public, the committee will be asked a

12

series of questions about the robustness of the

13

data support marketing approval, either regular

14

approval or approval under the accelerated pathway.

15

The determination that a drug's approvable

16

from a clinical standpoint is a two-step process.

17

First, a finding of substantial evidence of

18

effectiveness, usually based on clinical outcomes,

19

must be made, as Dr. Dunn said earlier.

20

case of accelerated approval, this finding can be

21

made based on substantial evidence using a

22

so-called unvalidated surrogated endpoint, believed

In the
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1

reasonably likely to predict clinical benefit.
Then, the second step after that is

2
3

determine whether the likely benefits of a drug

4

outweigh the foreseeable harms.

5

approval decision from a clinical basis is whether

6

the benefits outweigh the foreseeable risks.

And a final

The issue of substantial evidence for

7
8

regular approval, in this case we're talking about

9

today, turns on how compelling you find the

10

comparisons to the external cohort data.

I believe

11

the committee has experience with this question,

12

and so I'm not going to into it anymore.
Accelerated approval is a more nuanced

13
14

issue.

In the FDA Safety and Innovation Act of

15

2012, Congress instantiated and statute our

16

accelerated approval regulations, and in doing so

17

urged FDA to apply accelerated approval more

18

broadly, particularly in rare diseases, while

19

maintaining our standards.

20

articulated an evidentiary standard for determining

21

if a surrogate endpoint is reasonably likely to

22

predict clinical benefit.

FDA has never
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1

In applications of accelerated approval

2

outside of cancer and HIV, FDA has used various

3

types of data, including natural history data,

4

pharmacologic, pathophysiologic, and clinical data

5

to assist with this determination in a wide variety

6

of settings, most of them rare disease settings.

7

The agency has exercised considerable flexibility

8

in applying these criteria of reasonably likely.

9

In the case before us today, the linkage

10

between the observed levels of dystrophin

11

expression and potential clinical benefit will be

12

explored.

13

the clinical data represent substantial evidence,

14

then the question of accelerated approval does not

15

need to be taken up by you.

16

If the committee were to recommend that

If the committee does not make this finding,

17

then the clinical data generated in this

18

development program that you've heard about this

19

morning may be used as part of the assessment of

20

whether the surrogate of dystrophin expression at a

21

particular level is reasonably likely to predict

22

clinical benefit.

And I'm happy to answer
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1
2

questions later about that statement if you wish.
Finally, I would note that much of the

3

effort in evaluating a drug development program

4

goes into avoiding a specific mistake, that is

5

erroneously approving a drug that is not effective.

6

There often is little consideration of

7

another error, which is failing to approve a drug

8

that actually works.

9

consequences of this mistake can be extreme, but

10

most of these consequences are borne by patients

11

who traditionally who have little say in how the

12

standards are implemented.

13

In devastating diseases, the

The accelerated approval program includes a

14

requirement for confirmatory studies for efficacy,

15

so as you've heard from the sponsor, you have to do

16

further studies to explore and confirm

17

effectiveness.

18

program of accelerated approval, which is written

19

in the preamble to our regulation about it, is that

20

more uncertainty is going to be tolerated initially

21

and that in fact sometimes we will collectively get

22

it wrong, otherwise accelerated approval would

An inherent presumption in this
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1

really have no different standards than regular

2

approval.
I hope these remarks have been helpful, and

3
4

I look forward to hearing the deliberations.

5

you.

6
7

DR. ALEXANDER:

Next, we'll hear

from Dr. Robert Temple.
FDA Presentation – Robert Temple

8
9

Thank you.

Thank

DR. TEMPLE:

Good morning.

I'm going to

10

talk about historically controlled trials,

11

generally as a basis for what you would call full

12

approval.

13

are other ways to consider this is important.

14

The point Dr. Woodcock made that there

So this will be a brief discussion of the

15

history of our use of historically controlled

16

studies and the concerns associated with the

17

design, which will I'm sure be quite familiar to

18

the committee.

19

any way addressing the eteplirsen data in study

20

201/202; that's going to come in subsequent

21

presentations.

22

I want to emphasize, I am not in

Section 505(d) of the Food, Drug, and
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1

Cosmetic Act defines the standards for drug

2

approval calling for substantial evidence of

3

effectiveness.

4

all this stuff, but it means evidence consisting of

5

adequate, well-controlled studies that allow you to

6

reach a good conclusion.

7

I don't necessarily have to read

Adequate and well-controlled studies were

8

actually first defined in regulations in 1970, a

9

long time ago, and they are now in 21 CFR 314.126

10

in the current regulations.

11

beginning, they've always included as one kind of

12

adequate and well-controlled study, the historical

13

control, which is interesting because a lot of

14

people would have considered those not quite

15

controlled studies.

16

it, absolutely part of it.

17

And from the

But it's always been part of

This is what the regulation says.

Sorry to

18

have to read so much.

"The results of treatment

19

with the test drug are compared with experience

20

historically derived from the adequately documented

21

natural history of the disease or condition, or

22

from the results of active treatment in comparable
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1
2

patients or populations.
"Because historical control populations

3

usually cannot be as well assessed with respect to

4

pertinent variables as can concurrently controlled

5

populations, historical control designs are usually

6

reserved for special circumstances, and the

7

examples include studies of disease with high and

8

predictable mortality, like certain malignancies,

9

and studies in which the effect of the drug is

10

self-evident, general anesthetics, drug

11

metabolism."

12

Note, although this isn't specifically

13

discussed, that a baseline control trial where a

14

single arm treatment is compared with what would

15

have been expected in the absence of an

16

intervention is a kind of historical control,

17

although it's not generally mentioned.

18

ICH E-10 went into a number of different

19

kinds of controls, non-inferiority studies and

20

others, but it also spent some time on the

21

historical control and renamed it as a kind of

22

quote, "external control."
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It notes several different kinds.

1

One is a

2

population treated earlier.

That's really a

3

historical control.

4

contemporaneously at another institution.

5

not exactly historical but it is external.

6

could be a group outside the study within the same

7

institution.

8

baseline control where the patient's course is

9

compared with the expected course, always a

A population treated
That's
It

And it identified specifically the

10

difficult thing.

11

most clearly usable when the effect is dramatic and

12

rapid.

13

And it again notes the design is

ICH E-10 goes at some length into what the

14

difficulties are with these trials, and the major

15

one, of course, is the inability to control bias,

16

which is a major and well-recognized limitation of

17

externally controlled trials and in many cases

18

makes the design unsuitable.

19

It's worth noting the really two distinct

20

aspects of bias.

One is bias before the trial,

21

that is, in who you put into the study, and then

22

the other is bias during and after the trial, sort
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1
2

of bias in the observations.
Bias before the trial refers to patient

3

selection.

4

even that is really two issues.

5

don't really know, you're not randomizing, the

6

groups can be non-comparable in ways that you don't

7

really understand because you haven't randomized.

8

Randomization doesn't always lead to comparability

9

either, but in something like this it's more of a

10
11

Who have you put into the trial?

But

One, since you

problem.
The other part of this is selection bias;

12

that is, the control patients could be chosen in a

13

way that means they're sicker.

14

non-comparability, but it's got a bias in it.

15

those are two slightly different aspects of it.

16

That's
So

As I said, non-comparability of a random

17

nature can go in either direction.

It might not

18

favor the treatment.

19

particularly, notes that it is well-documented that

20

untreated historically controlled groups tend to

21

have worse outcomes than an apparently similar

22

chosen control group in a randomized study,

But the guidance, the E-10
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1

possibly reflecting a selection bias.
There are some examples of this of a classic

2
3

nature.

4

Sacks, Chalmers, Smith and coworkers in 1982 that

5

compared randomized trials and historically

6

controlled trials for the same disease, finding

7

results regularly more favorable for the

8

historically controlled trials.

9

One of my favorite papers was one by

The following figure was created by

10

Dr. Unger from a table in this paper, and it's

11

clear that the results of randomized trials are

12

regularly less positive than historically

13

controlled trials.

14

paper, there were 10 out of 50 that were favorable

15

for the randomized trials and 44 out of 56

16

favorable for the historical controlled trials, and

17

that's what it looks like.

18

In the examples given in the

The historically controlled trials are on

19

the left, the randomized are on the right.

20

Effective means red.

21

randomized trials in the cirrhosis, surgical

22

treatment to prevent variceal bleeding, in coronary

And you can see that in
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1

artery surgery, and so on, the historically

2

controlled trials almost always do better.

3

One particular example was a pooled analysis

4

of shunt surgery for preventing bleeding in

5

cirrhotics, and you can see that the bottom line

6

there, which is the historical control, they do

7

much worse than the randomized treatments.

8

explanation of this has always been that surgeons

9

don't like to lose, so they put healthier people

My

10

into their control group when they're in control of

11

the assignment.

12

So it seems very likely that in general in

13

Chalmers' studies, the historical control untreated

14

patients were sicker than the surgical candidates

15

in the randomized trials.

16

case, with patients being different at baseline, is

17

the only real source of potential bias here.

18

Mortality is objective.

19

have been done in a biased way.

20

differences could have been very important.

21

So ICH E-10 specifically notes that

22

Selection bias in this

We don't think that could
But the baseline

selection of the control retrospectively with the
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1

results known and in hand poses a particular

2

problem.

3

There could also be biases during and after

4

the trial, and you'll hear discussions of some of

5

these things.

6

investigator's knowledge of treatment in patients

7

getting the test treatment can also allow bias to

8

affect endpoints if they have subjectivity in them.

9

And many endpoints, even ones you might think are

But the lack of blinding and the

10

highly objective, have a subjective element,

11

including whether a person's had a heart attack or

12

not, cause of hospitalization, and most of the

13

other endpoints we typically use.

14

blind the people who decide those things.

That is why we

15

You'll hear later a discussion of the

16

possible subjectivity of ability to ambulate.

17

There will be a debate about that, of course.

18

importantly, expectation bias and motivation can

19

very markedly affect symptoms and performance, and

20

there are some examples I'll show you where that

21

seems to have been the case.

22

But

There can also be other biases, I won't
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1

dwell on this, but the choice of endpoints.

2

know, in a controlled trial, you choose the

3

endpoints beforehand.

4

after the fact, you can look around.

You

When you're looking at data

So in ICH E-10, the overall tone is

5
6

relatively skeptical about the use of external

7

controls for most situations, as is also our

8

adequate and well-controlled studies regulation,

9

but both accept them as credible in particular

10

situations.
What ICH E-10 urges is selection of a

11
12

control group for which there's detailed

13

information:

14

concomitant medications, and steady course, and

15

you've already heard from Dr. Kaye arguments that

16

that is in fact what they did; try to assure

17

similar treatment other than the test drug and

18

similar observations in the treatment and control

19

groups.

20

external control groups if you can do it; and it

21

doesn't come up here, consideration of blinded

22

endpoint reassessment in the treatment and external

demographics baseline state,

It's not a bad idea to have multiple
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1

control groups, which can be done sometimes.

2

ICH E-10 also suggests that the main

3

credible use of external controls is when there's

4

ethical difficulty in doing the randomized trial.

5

They strongly urge early randomization, which

6

certainly we've urged in many other cases.
The concurrently controlled trial can detect

7
8

extreme effects very rapidly and can detect modest

9

but still valuable effects that would not be

10

credibly demonstrated by an externally controlled

11

trial.

12

control trials are most likely be persuasive when

13

the effect is large.

14

And ICH E-10 again notes that external

Just a couple of more examples that have

15

always interested me.

16

interest to me because the person who wrote the

17

letter I refer to there was my first attending at

18

Columbia, a guy named David Gocke, an infectious

19

disease guy.

20

This first one was of

So he wrote a letter to the New England

21

Journal in 1971 about fulminant hepatitis B treated

22

with serum containing antibody to what I used to
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1

call the Australian antigen.

2

consecutive cases of acute fulminant hepatitis B.

3

All were fatal even though they did exchange

4

transfusions, gave steroids, and provided other

5

support.

6

with the same treatment plus an anti-Australian

7

antigen, and 5 out of 8 survived.

8
9

They had 9

Then they treated eight coma patients

And his letter to the New England Journal
says, you know, we thought maybe we were done, but

10

then we were worried that the treatment -- that

11

there's better care, earlier treatment, so we urged

12

a randomized trial, and they did one, in which he

13

participated.

14

This was published in 1977 in the Annals of

15

Internal Medicine.

16

30 centers.

17

placebo group it was 9 of 28, or 32 percent, in the

18

people who got the antigen it was 28 percent.

19

There was no effect at all; pretty sobering and

20

hard to understand given the early results.

21
22

There were 53 patients at

Survival was as follows.

In the

More recent example, you've all probably
read about this, a widely publicized renal artery
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1

denervation device was studied in three trials.

2

The first one was an open-label single-arm study

3

called SYMPLICITY HYPERTENSION-1.

4

average 3-year fall in blood pressure of 33/19.

5

Pretty impressive.

6

responsive to other stuff.

It found an

This was in people who aren't

Then they did a randomized trial, device

7
8

versus no device, but no sham control, and they

9

found an almost identical effect.

Finally, they

10

did a randomized trial with a sham control,

11

SYMPLICITY 3, and they found at 6 months a change

12

of minus 14 in the denervation population versus

13

12 millimeters in the sham operation.

14

again, sobering on what seems like a very objective

15

endpoint.

Nothing.

So

Then Dr. Unger has provided me with help on

16
17

transmyocardial laser revascularization therapy.

18

That's where you make holes in the heart to allow

19

blood to flow, and this is what you do.

20

laser to make holes in the heart and allow blood to

21

go in.

22

You use a

Initially, at least, it required open heart
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1

surgery to use the laser to create channels through

2

the heart muscle, and no one thought you could do a

3

placebo-controlled -- sham-controlled trial -- if

4

you had to do open-heart surgery, so that was

5

pretty reasonable.
The results were very striking.

6

This was

7

effects on exercise tolerance for angina, a typical

8

test for angina.

9

One showed a gradual increase over time for

So I'm showing two studies here.

10

12 months, almost a doubling of the exercise

11

ability, and the second trial shows almost the same

12

thing.

13

really seemed beyond what anybody could imagine a

14

placebo response was.

15

The effects were sustained over a year.

It

Then it became possible to do these things

16

without open-heart surgery through catheters.

17

they did a double-blind, placebo-controlled trial

18

in almost 300 patients comparing 2 doses as well as

19

no treatment, comparing to a sham procedure.

20

as you can see, there was just no effect at all.

21

All of this is obviously very sobering.

22

So

And

So having said that, we do rely on
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1

historically controlled trials, just as the

2

regulations contemplate.

3

is, when are they credible enough and when are they

4

not.

5

reasonable.

6

And the question always

There are some obvious cases where it's

When I was in training, leukemias were

7

always fatal within 3 months, and then there began

8

to be treatments where there were cures.

9

that never happened.

10
11

Well,

You didn't need a control

group to know that that couldn't happen.
The first three treatments for metastatic

12

testicular cancer, at least some of which I signed

13

off on, were cisplatin, ifosfamide, and etoposide.

14

They were all based on success rates in people with

15

metastatic disease, who would not have been alive

16

at one year, much less alive and tumor free.

17

in the case of cisplatin, it was 90 percent

18

tumor-free survival at one year.

19

control group to know that that worked.

20

were very, very easy.

21
22

And

You didn't need a
So those

Less easy, but we did it anyway, when I was
directing the cardio-renal division a long time
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1

ago, we used to approve drugs for stone disease

2

based on comparing the stone rate in the 6 months

3

before they got the drug with the stone rate in the

4

next 6 months or 3 months -- I don't remember

5

anymore -- and we approved the drugs because the

6

differences were large and persuasive.

7

know if we'd still use that trial design today, but

8

we did then and we were perfectly happy with it.

9

I don't

Then, in many orphan diseases where the

10

course is clear and very well-known, we do use

11

these designs.

12

disease in 2006, the endpoint was 1 year

13

ventilator-free survival in 18 treated patients

14

versus 62 historical controls.

15

response rates here, but 15 out of 18 in the

16

treated group survived and 1 out of the 62 in the

17

historical controls survived that time.

18

persuasive.

19

Alglucosidase alpha for Pompe

I didn't put the

Pretty

It would be hard to argue.

There are others.

Lomitapide was approved

20

for LDL cholesterol lowering in patients with

21

familial hypercholesterolemia.

22

obviously not something that could happen

Huge change in LDL,
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1

spontaneously.

2

disease markedly lowered urinary free cortisol.

3

Again, that doesn't happen in people with that

4

disease.

5

for treatment of iron overload, and again marked

6

changes showing reduced ferritin in something that

7

almost surely would not have changed.

8

be persuasive.

9

And then a treatment of Cushing's

And then deferiprone was approved in 2011

So those can

There have been anti-infective approvals

10

where we didn't think you needed to compare the

11

drug to existing therapy.

12

relative effectiveness, but where getting rid of

13

the organism was self-evident evidence that the

14

drug worked.

15

historical controls persuasive.

16

It wasn't a question of

So those are all cases where we found

The ones I've cited are typically cases

17

where there were very well-defined diseases with

18

very predictable outcomes, where you really didn't

19

think that the benefits could have been the results

20

of treatments other than the test drug, and where

21

the course was thought to be very variable.

22

There are obviously, and you're going to
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1

hear one, cases in which there could be a debate

2

about how predictable the course of the disease is

3

in the absence of treatment, and thus whether

4

historical controlled approaches can be considered

5

and would be well supported as stressed in

6

ICH E-10, and that's what the discussion is about.

7

Thanks.

8

DR. ALEXANDER:

9

Next, Dr. Ronald Farkas and Dr. Ashutosh Rao

10
11
12

Great.

Thank you very much.

for the FDA efficacy review.
FDA Presentation – Ashutosh Rao
DR. RAO:

Good morning, everyone.

13

for being here.

14

reviewer and researcher in the Office of

15

Biotechnology Products at the FDA.

16

clinical review team with a consult review of the

17

dystrophin bioassays and the supporting assay

18

validation information, some of which that you've

19

seen before and more will be presented today.

20

I'm Dr. Ashutosh Rao.

Thank you

I am a

I provided the

The FDA efficacy review will be presented by

21

both myself and Dr. Ronald Farkas, a clinical team

22

leader in the Division of Neurology Products in

A Matter of Record
(301) 890-4188
FDAOC000952

176

1

CDER, FDA.
I'm going to start by discussing the assay

2
3

methods used to gather data about biomarkers in the

4

eteplirsen drug development program.

5

will then follow up to discuss the biomarker data

6

in detail and the clinical findings that go with

7

them.

8
9

Dr. Farkas

Eteplirsen is proposed to increase the
production of exon skipped and truncated

10

dystrophin.

The goal of my slides is to describe

11

to the committee and the audience how this

12

important endpoint for a proposed exon skipping

13

therapeutic was tested by the applicant, Sarepta.

14

I will provide an overview of our

15

understanding of the applicant's methodologies, our

16

understanding of the caveats of each of them, our

17

current thinking on the extent to which they can or

18

cannot analytically provide you with reliable data

19

indicating whether exon skipped dystrophin was

20

produced by eteplirsen, and if so, how much.

21
22

We would like you to consider these
technical caveats as you consider and discuss the
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1

merits of the clinical findings presented by the

2

applicant and by FDA.

3

As stated previously by Dr. Dunn and by

4

Dr. Woodcock, FDA understands that lack of

5

dystrophin causes DMD and is very interested in

6

dystrophin as a biomarker and potential surrogate

7

for accelerated approval for drugs for DMD.

8

an approval would be based on a conclusion that the

9

dystrophin produced by a drug is reasonably likely

Such

10

to predict clinical benefit.

11

seemingly must depend on the amount, location, and

12

function of the dystrophin produced by the drug.

13

Reasonably likely

It is important to stress the need for

14

reliable assays and consistent findings to support

15

potential accelerated approval based on dystrophin

16

expression.

17

presentation will focus on FDA's views on the

18

methods and the results of dystrophin measurement

19

for eteplirsen.

20

Hence, the first part of the FDA

Our current knowledge of dystrophin

21

bioassays based on literature and input from

22

several experts around the world is that a
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1

scientific understanding of dystrophin requires

2

that the method or methods, a combination of

3

methods perhaps, be capable of answering basic

4

questions about the relative levels of dystrophin

5

mRNA and protein, its location, whether the newly

6

expressed dystrophin is increased beyond the

7

baseline levels of trace or revertant dystrophin,

8

and if it is functional in muscle fibers.

9

This slide lists the three common methods

10

used to show production of skipped messenger RNA

11

and dystrophin protein, reverse transcriptase PCR

12

for mRNA, and protein measurements using either a

13

Western blot or immunofluorescence-based method.

14

Each is a variation of a standard

15

methodology that's used in most laboratories, but

16

adapted for this large and very complicated

17

427 kilo Dalton protein.

18

dystrophin, which arises from rare spontaneous

19

restoration of dystrophin in Duchenne patient

20

samples, is also present in each of the samples

21

that's going to be shown today and was shown

22

previously by the applicant and cannot be

As a reminder, revertant
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1

distinguished from non-revertant dystrophin using

2

the currently used methodologies being discussed

3

here.

4

For each method, I will briefly highlight

5

the type of data submitted by the applicant and

6

summarize our current thinking of whether the

7

approach is analytically capable of providing

8

meaningful results.

9

applicant's qualitative RT-PCR consisted of a gel,

A typical data set from the

10

as shown here on the slide, showing the presence or

11

absence of the skipped band representing the

12

expression of an exon 51 skipped dystrophin mRNA,

13

which reflects the fundamental and proposed

14

mechanism of action for this drug, eteplirsen.

15

As you can see from the example data set

16

here and by the red arrows on the slide, the

17

applicant's method is capable of demonstrating

18

whether or not skipped mRNA was produced.

19

A positive RT-PCR supports eteplirsen's

20

putative mechanism of action, but keep in mind that

21

the method is not quantitative.

22

measure the number of copies of mRNA or test the

It does not
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1

stability of this very large and unstable mRNA.

2

has the largest exon set of sequence in the genome

3

at 79, so it is a very unstable mRNA.

4

It

Moreover, the production of mRNA being one

5

step prior to protein synthesis provides no

6

information on the protein itself, no information

7

on whether even protein was made from that mRNA.

8

Or whether that protein was functional, in other

9

words, whether it was capable of functioning as

10
11

normal dystrophin would in muscle fibers.
In order to detect dystrophin protein, the

12

applicant used either immunofluorescence or Western

13

blotting methods.

14

immunofluorescence.

15

by the applicant to present immunofluorescence

16

data, first by measuring fluorescence signal

17

intensity of microscopy generated images using a

18

computer software.

19

that are either positive or negative for an

20

anti-dystrophin antibody based fluorescence signal.

21
22

The next few slides address
There are two endpoints used

The second is by scoring fibers

The applicant's immunofluorescence method is
capable of showing the location of dystrophin
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1

protein based on reactivity with an anti-dystrophin

2

antibody.

3

quantitative and compared to Western blotting has

4

serious shortcomings when it comes to quantifying

5

the levels of protein.

6

measured by microscopy does not use healthy samples

7

of serial dilution or a reference standard of say

8

recombinant dystrophin protein or a fragment of the

9

protein that one would need to reliably compare and

10

objectively quantify the immunofluorescence signal.

11

During our review, we noted that the

However, it is not designed to be truly

Specifically, the intensity

12

intensity measurements tend to overestimate the

13

dystrophin fluorescence, especially at low levels

14

that are present in untreated and in some treated

15

samples.

16

may indicate 10 percent of signal compared to a

17

healthy tissue specimen, but it would be far less

18

when the same sample, the exact same sample would

19

be tested by Western blotting.

20

For instance, immunofluorescence signal

The second immunofluorescence method used by

21

the applicant reports a score of dystrophin

22

positive fibers or percent positive dystrophin
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1

fibers.

This is also a standard technique.

2

standard technique adapted but primarily

3

well-suited to confirm the location of proteins in

4

tissue sections.
On the right-hand side on top here is a

5
6

processed image of muscle section stained to

7

identify dystrophin.

8

this image were inverted and amplified by the

9

applicant to allow a pathologist to score the

10
11

It's a

In this case the colors on

fibers.
You can see that the staining for dystrophin

12

by the applicant localizes to the sarcolemma as

13

would be expected.

14

ones in this image are used to then score them as

15

dystrophin positive or negative.

16

scoring is based on staining intensity and is not

17

an all or nothing type of scoring, and hence the

18

reading is subjective.

19

classified as positive if the staining is only

20

barely above the background, as is the case in some

21

of the fibers here.

22

Staining fibers such as the

However, the

For instance, fibers can be

The staining between patients, and even
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1

within the same patient but different muscle groups

2

or a biopsy taken on different days, is not uniform

3

and contain a mix of staining intensities.

4

it is simply not possible to differentiate fibers

5

with new drug-induced dystrophin from the

6

spontaneously occurring revertant fiber dystrophin

7

using this method.
In general, for any fluorescence analyses to

8
9

Also,

provide reliable findings, here are some critical

10

factors that need to be part of a predefined study

11

design.

12

patient identity and treatment assignment.

13

should be a systematic and random selection of

14

fields, even better if this is automated.

15

The investigators need to be blinded to
There

Control sections with positive,

16

intermediate, and negative samples can estimate the

17

range of the signal obtained by one's test sample.

18

So even though the method is not quantitative, if

19

you were to use appropriate controls, you could at

20

least determine a range of your signal.

21
22

Careful consideration needs to be given to
how the image is processed, displayed, and even the
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1

consistency and ambient light can be an important

2

factor.

3

pathologist and blinded sequence for reading can

4

also help control for inter- and intra-observer

5

variability.

6

Independent reassessment by more than one

We believe that the data generated from

7

studies 28 and the early biopsies from

8

study 201/202 were largely exploratory, not

9

validated, and not consistent with all these

10
11

principles highlighted here.
Appreciating the potential significance of

12

dystrophin measurement towards the development of

13

much needed therapies for DMD, we worked very

14

closely with this and other applicants to clarify

15

and improve the scientific credibility of their

16

dystrophin findings.

17

Following discussions with the applicant and

18

the investigators, we scheduled and visited the

19

laboratory testing site at Nationwide Children's

20

Hospital to assess methodology and raw data where a

21

number of issues were identified.

22

technical advice was provided to the investigators

Extensive
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1
2

during and following the visit.
As has been mentioned before, we also held a

3

NIH/FDA joint workshop bringing together experts in

4

the field to discuss the current state of

5

dystrophin methodologies.

6

external stakeholders, FDA released a draft

7

guidance for industry on developing therapies for

8

DMD that included some guidance on the potential

9

for dystrophin to validate the findings of other

10
11

Also, with input from

endpoints.
Following several rounds of discussion with

12

the FDA, the applicant developed and implemented a

13

technically satisfactory set of methods for

14

immunofluorescence.

15

a systematic and random field acquisition protocol

16

for image acquisition, improved blinding processes,

17

implemented quality assurance steps, and

18

independent reassessment by three pathologists

19

outside the primary testing lab was carried out.

20

The experimental analyses included positive,

21

negative, and intermediate control samples in the

22

form of healthy Duchenne and Becker tissue

Specifically, they implemented
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1
2

sections.
This slide shows an example of data from the

3

applicant's fourth biopsy showing two images on top

4

that are stained for dystrophin and the two

5

corresponding inverted and amplified images on the

6

bottom that were used for the pathologist to

7

identify total fibers.

8
9

The images that are on top are stained red
where the antibody had reacted with an

10

anti-dystrophin antibody.

Both images contain

11

fibers scored positive by the applicant.

12

as I stated earlier, it is not possible to

13

differentiate between dystrophin spontaneously

14

present in revertant fibers and drug-induced or

15

newly expressed and truncated dystrophin.

16

instance, it may be tempting to believe that

17

particular fibers in both of these images represent

18

drug-induced dystrophin, but there is no way to

19

know whether they are revertant or not using this

20

particular method.

21

immunofluorescence is unable to tell us whether

22

dystrophin is new or not.

However,

For

Analytically,
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1

Also, the method cannot provide data on the

2

absolute levels of new truncated protein that

3

correspond to a given fluorescence intensity.

4

the applicant's data, we can however tell that the

5

dystrophin as present in these samples is localized

6

to the sarcolemma region of the cell or the fiber,

7

which is where you would expect it to be if it were

8

functional.

9

From

Overall, we believe that the applicant's

10

overall immunofluorescence methodologies, both of

11

them, are capable of confirming location and are

12

supportive but tend to overestimate the signal

13

compared to other methods and cannot differentiate

14

between drug induced and truncated dystrophin from

15

the other forms of spontaneously occurring

16

dystrophin.

17

The next few slides cover the Western

18

blotting.

The applicant's Western blot measures

19

the relative amounts of this 425 kilo Dalton

20

protein that reacts with an anti-dystrophin

21

antibody.

22

used by the applicant and the best to compare the

This is the most quantitative method
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1

relative levels of signal in samples in Duchenne

2

either before and after treatment, and comparing it

3

to Becker dystrophy or healthy control samples.

4

Although this method is technically

5

challenging, the image shown on this slide from a

6

1989, as has been said before, is representative of

7

a significant body of literature that suggests that

8

Western blotting can be performed reliably using

9

human tissue.

10

During discussions with the applicant and

11

the collaborating investigators about study 28 and

12

early biopsy data from study 201/202, several

13

concerns were identified in the methods that

14

obscured interpretation of the dystrophin data.

15

The full length gel image shown on the

16

right-hand side is an example of Western blotting

17

data from the bicep muscle tissue of the early

18

three biopsies in 201/202.

19

study 28.

20

overloaded and the bands consequently were

21

oversaturated.

22

On the left is from

As you can appreciate, the gels were

Because this method critically depends on

A Matter of Record
(301) 890-4188
FDAOC000965

189

1

the presence of clear, distinct bands used for

2

quantitation based on the density of those

3

individual bands, these blots cannot provide

4

reliable quantitation of dystrophin protein.

5

Overall, the methods of dystrophin protein

6

quantitation from the first three biopsies in

7

study 201/202 were not considered reliable, and the

8

results were not considered interpretable.
Here the left image again shows the results

9
10

obtained before technical advice provided by the

11

FDA.

12

after discussions with the FDA and using deltoid

13

muscle.

14

explanation, you can see how the Western blot

15

images from the early biopsies were clearly not

16

discernable to allow meaningful quantitation.

17

The right side is from a fourth biopsy sample

While this slide should really require no

The red arrow on the gel on the right-hand

18

side shows the proposed location of the 427 kilo

19

Dalton protein that was then used for quantitation.

20

We consider the quality of the fourth biopsy set of

21

data to be satisfactory to quantify relative

22

protein levels.
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This slide is meant to illustrate why we

1
2

consider the fourth biopsy data to be reliable,

3

essentially because of the inclusion of a standard

4

curve of serially diluted healthy samples on each

5

gel that are shown on the legend on the top of that

6

gel.

7

The presence of these serially diluted

8

samples allows the generation of a standard curve.

9

The curve is shown on the right, and the samples

10

were quantitated in the validated range of 0.25 to

11

4 percent of healthy dystrophin.

12

the fourth biopsy method to be more reliable

13

because of the inclusion of either a Duchenne or a

14

Becker, and a healthy control in the same

15

experiment corresponding to negative, intermediate,

16

or positive controls to allow a credible side-by-

17

side comparison of relative differences.

18

We also consider

The fourth biopsy was acceptable but

19

problems with controls make the change in

20

dystrophin challenging to interpret.

21

change in dystrophin would have been assessed by

22

comparing pre-treatment samples to post-treatment

Ideally, the
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1

samples from the same patient and the same muscle,

2

but this is not how the analysis was conducted.

3

Here are some specific issues that were

4

identified with the choice of controls prior to the

5

fourth biopsy experiments that you should consider.

6

These are important to consider because the

7

applicant is proposing changes in dystrophin levels

8

following eteplirsen treatment when the samples

9

were tested and compared to this set of control

10

samples and not to each patient's matched baseline.
As mentioned before, different muscle groups

11
12

from treated samples were used for the analysis,

13

including the fourth biopsy where deltoid samples

14

were used in contrast to biceps from the first

15

three biopsies.
As a reminder, there were no deltoid

16
17

baseline samples for the same patients for

18

comparison and matched baseline samples were used

19

for only 2 of the 11 patients, and those two were

20

from a different muscle group, biceps in those

21

cases.

22

The DMD negative control samples that were
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1

used for comparison were also from different

2

muscles, essentially including biceps, quadriceps,

3

and deltoid.

4

different muscle groups were combined for a

5

comparison to the fourth biopsy data that was from

6

deltoid muscle.

7

And the data from all of these

The controls were not sex matched because

8

one female sample was included in the set of

9

samples used to calculate the mean healthy value.

10

And even within the healthy control data set, there

11

is variability as was seen in the reported range of

12

51 to 95 percent.

13

In summary, at this time, we believe that

14

the applicant's fourth biopsy data methods for the

15

201/202 study were the most quantitative and were

16

reasonably adequate for determining the relative

17

dystrophin levels for the purpose of their drug

18

development program, with the caveat that there are

19

some issues with the control sample that make it

20

difficult to accurately calculate the change from

21

baseline that could be caused by eteplirsen

22

treatment.
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1

We also believe that immunofluorescence can

2

provide supporting information.

It cannot reliably

3

quantitate dystrophin protein levels.

4

capable of informing on the location of potentially

5

newly expressed protein.

It is

6

Overall, a combination of the applicant's

7

methods, immunofluorescence and Western blotting,

8

was considered reasonably capable of demonstrating

9

an increase in dystrophin by eteplirsen.

10

I will now turn it over to Dr. Farkas to

11

present the clinical findings from the applicant's

12

studies and their relevance.
FDA Presentation – Ronald Farkas

13
14

DR. FARKAS:

Good morning.

I'm Ron Farkas,

15

a clinical team leader in the Division of Neurology

16

Products at FDA.

17

say is that I've had the opportunity to talk to

18

Duchenne patients and caregivers at meetings

19

before, and I'm really glad that I've been invited

20

to talk at a parent project muscular dystrophy

21

meeting.

22

that meeting is it's really important to take a

And the first thing I'd like to

And one of the things that I raised at
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1

close look at what you're being told and the kind

2

of analyses that are being done.
That was about a year ago, and there really

3
4

wasn't really an opportunity to go into the data,

5

and I would have really liked to then.

6

have an opportunity to go closely into the data and

7

the way the data is being analyzed.
I'd just like to perhaps take a slightly

8
9

But now we

unusual approach and go for some slides in the

10

middle of my presentation because I think that what

11

might be in people's mind is that there's a very

12

large clinical effect, that all the control boys

13

are no longer walking and almost all the treated

14

boys are still walking.
So there's going to be a lot of talking, and

15
16

I'm going to explain a lot of sources of difference

17

between patients in drug trials and natural history

18

trials.

19

wanted to, again, kind of show people right now

20

where I'm headed to and to get people to think

21

about what the observations are showing.

22

So as I go through all that detail, I just

If I could just have slide 67 pulled up.
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1

It's going to take me a while to get to through

2

slide, but I think that one of the key things I'm

3

going to try to explain is that the way to look at

4

this data is to take a look at age of loss of

5

ambulation and not time to loss of ambulation.
One of the things I'm going to be driving at

6
7

is that contrary to what is suggested by some of

8

the applicant's analyses, there does not appear to

9

be evidence of a difference in age or future age.

10

And that future age is important, future age of

11

loss of ambulation in the eteplirsen patients and

12

controls.
So this graph shows, going from left to

13
14

right, it shows 6-minute walk test on the Y-axis

15

and age on the X-axis.

16

left to right, basically an alteration between the

17

course of the blue control patients and the red

18

eteplirsen patients.

And it shows going from

So kind of going over at 200 meters -- so

19
20

going over, there's a blue patient and then a red,

21

a red, a blue, a blue, a red, a red, a blue over at

22

200.

And I think one of the -- so let me just step
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1

over here for a second.

2

So what's going on is that we're comparing

3

two different kinds of Kaplan-Meier curves to each

4

other.

5

the blue patients have all gone down to zero in

6

6-minute walk test, and so the red patients

7

haven't, but we have to be very careful about if

8

we're thinking of what their age is or what their

9

walking ability is.

10
11

I'll explain that in a second, too.

But

Anyway, I'll get back to that

in just a minute.
I think the other slide I'd like to show is

12

slide 75.

13

come back to this later, is the age or the

14

percentage of the patients that maintain ambulation

15

to 16 years old.

16

picture what percentage of the eteplirsen treated

17

patients are going to be walking at age 16.

18

actually it's older than age 16, so there's been

19

discussion about what age exon 51 patients walk to.

20

I think the issue here, and I'm going to

So what we need to do is try to

And

The best numbers that we have are 25 percent

21

at age 16, but actually there's -- and I'll get to

22

these slides later when I go through in order -- is
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1

that 15 percent of patients are walking until

2

age 18.

3

So I'm going to start going back now to all

4

the details of -- well, perhaps all the small

5

things and all the medium sized things that add up

6

to problems with interpretation.

7

to start out with perhaps trying to show the way

8

that we've seen the data, that there is not this

9

very large difference in the age of loss of

But I think just

10

ambulation between the treated patients and the

11

natural history patients.

12

So I'll go back.

Could I have slide 21?

13

Just to go back to the beginning.

14

spend a lot of time describing the studies that

15

were conducted by the applicant because they did

16

that, but I'd like to focus on the advice that FDA

17

gave to the applicant and on the study results.

18

I'm not going to

Phase 1 and 2 studies are important in drug

19

development.

Study 28 was designed to identify a

20

route of administration and dose of eteplirsen that

21

might be effective.

22

especially those for serious diseases, the dose

For most new drugs, and
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1

should be increased until limited by safety or

2

tolerability or until there's no further increase

3

of a biomarker such as dystrophin in this case.

4

The eteplirsen doses in study 28 ranged from 0.5 to

5

20 milligram per kilogram per week, with 4 or fewer

6

patients in each dose cohort.

7

The study 28 investigators reported

8

dystrophin levels from zero to 5 percent of normal

9

in untreated patients, and that's an amount that

10

fit expectations for the trace levels of dystrophin

11

that are present in untreated DMD patients.

12

investigators also reported finding dystrophin

13

levels after 12 weeks of eteplirsen treatment of 10

14

to 20 percent of normal, and that's an important

15

number to keep in mind because the experts, when

16

they saw that 10 to 20 percent, they were

17

encouraged, and that fit the expectations of

18

experts about the amount of dystrophin that might

19

result in clinical benefit.

20

The

No safety issues were identified that would

21

limit higher dosing.

The highest dose was

22

20 milligram per kilogram per week.

This lack of
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1

toxicity is of course good, but only good in some

2

ways because it also represents a shortcoming, a

3

missed opportunity to study higher doses.

4

The next study, 201/202, tested doses only

5

modestly higher than 20 milligram per kilogram per

6

week.

7

There were 4 patients at 30 milligram per kilogram

8

per week, 4 patients at 50 milligram per kilogram

9

per week, and 4 patients on placebo.

10

That is not much higher than in study 28.

With only 4 patients per arm, there were too

11

few to learn much about dose response, and that was

12

a question that came up earlier.

13

really there's too few to learn anything about dose

14

response.

15

in study 28, and also at weeks 24 and 48.

16

mentioned by Dr. Rao, these three time points are

17

referred to as the first three biopsies.

18

And in truth,

Dystrophin was measured at week 12, as
As

The study 201/202 investigators reported

19

that dystrophin increased at week 24 but not at

20

week 12.

21

has been mentioned before, in which robust

22

dystrophin expression was reported at week 12.

This was different than study 28, which
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1

Consistency of findings is something that we're

2

going to talk a lot about in these first few

3

slides, and that's a great concern in all areas of

4

science, including drug development.

5

I think the issue is that without

6

consistency of findings, it's really hard to know

7

if something's true, if just the basic numbers that

8

we're looking at are true.

9

that drives the FDA standards is trying to find

10

something that's true, a number that's true, an

11

estimate of dystrophin expression that's true.

12

the results need to be consistent to know if that's

13

really a true number that you're looking at.

14

So one of the things

And

In study 201/202, by week 48, dystrophin

15

levels of 25 to 50 percent or higher were reported

16

in all patients.

17

highly encouraging, and helped lead the DMD

18

community to the conclusion that eteplirsen was

19

effective and to an understandable reluctance to

20

participate in future placebo-controlled studies.

21

This essentially marked the end of phase 1 and 2

22

studies for eteplirsen.

These published findings seemed
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1

FDA learned more about the data in

2

discussions with the applicant about NDA filing and

3

became concerned about the reliability and

4

consistency of the data, communicating this clearly

5

to the applicant.

6

the NDA based on assertions by the applicant and

7

many DMD experts, of both high levels of dystrophin

8

expression and clear clinical stabilization in the

9

12 eteplirsen treated patients.

10

FDA nevertheless agreed to file

FDA worked with the applicant on more

11

reliable dystrophin assays as described by Dr. Rao.

12

The applicant obtained a fourth muscle biopsy at

13

week 180 of eteplirsen treatment from 11 of the 12

14

original patients, and as the NDA was being

15

submitted, studied these biopsies with the more

16

reliable dystrophin assays.

17

In the meantime, detailed review of the

18

study 28 and first three biopsy of study 201/202

19

findings confirmed FDA's concern that the earlier

20

dystrophin assays were not reliable.

21

as described by Dr. Rao, Western blot bands were

22

oversaturated.

For example,

Also, regarding dystrophin positive
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1

fibers, immunofluorescence images were captured and

2

read in a way that might have been overly

3

subjective with preferential selection of brighter

4

staining muscle regions.
Now, I'd like to shift though to the way

5
6

that these dystrophin staining images were

7

captured.

8

one set of images could be captured from the

9

stained tissue.

Because dystrophin staining fades, only

So there was an independent

10

blinded rereading of the images that were taken,

11

but the issue is how the original images were

12

taken.

13

So the independent blinded rereading can get

14

rid of bias from the reading, but it can't get rid

15

of bias in the way that the images were originally

16

selected.

17

concerned about because the original images were

18

not selected in a way that was more or less fully

19

automated that would allow for unbiased selection

20

of images.

21
22

And that's one of the things that we're

One other point that came up was, Dr. Rao
had said, that it's not possible to tell the
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1

difference between revertant fibers and

2

drug-induced dystrophin.

3

that came up in the question and answer with the

4

sponsor was talking about dystrophin associated

5

proteins.

6

associated proteins in those fibers, that provides

7

reassurance that the dystrophin is functional.

8

the issue is that if there's preferential selection

9

of revertant fibers, you'll also see the dystrophin

10
11

And one of the issues

And it's true that if there's dystrophin

But

associated proteins.
So that can tell you something about the

12

exon skipped dystrophin working, but if you select,

13

preferentially select the revertant fibers, it

14

can't tell you if the drug is doing that or if

15

that's what was present at baseline.

16

So this is the fourth biopsy results, and

17

it's one of the most important slides that we're

18

going to be looking at today.

19

expected 25 to 50 percent normal dystrophin, as was

20

mentioned before, there was only 0.93 plus or minus

21

0.84 percent of normal dystrophin in the treated

22

patients.

Instead of the

This was measured by Western blot, the

A Matter of Record
(301) 890-4188
FDAOC000980

204

1

most accurate method of quantification used by the

2

applicant.

3

It seems concerning that the fourth biopsy

4

result was so inconsistent with earlier results,

5

and this appears to raise additional important

6

questions and to highlight the need for independent

7

confirmation of findings.

8

was based on one group of patients at one

9

investigative site.

The fourth biopsy result

No matter how many times a

10

single set of data is reanalyzed, including by

11

independent readers, it does not constitute

12

independent confirmation of findings.

13

just one experiment.

14

It's still

One of the critical questions today is

15

whether eteplirsen produced dystrophin.

A

16

dystrophin level of about 0.1 percent was reported

17

in the controls for the fourth biopsy.

18

important to highlight, however, that because of

19

the lower limit of reliable detection of the assay

20

was 0.25 percent, it would be more accurate to view

21

the level in these controls as something like less

22

than 0.25 percent.

It's
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The reason that I'm spending some time on

1
2

this is that if one were to compute ratios about

3

how much dystrophin increased, you'd really want to

4

think about the lower level of detection of the

5

assay.

6

not accurately determined to be 0.08 percent.

7

that we really know is that it's something -- if it

8

was zero, it might be anything between slightly

9

less than 0.25 percent and whatever number was

So the levels in the control patients was

10

measured.

11

because of the assay.

12

All

We just don't know that information

The dystrophin level in the controls was

13

still, even given what I said, lower than the

14

1 percent in the eteplirsen treated patients.

15

as discussed by Dr. Rao, the controls were not

16

matched.

17

and different muscle groups such that there is

18

concern that the comparison may be apples to

19

oranges.

But

The tissue came from different patients

20

It was mentioned before that there isn't

21

evidence that dystrophin levels are different in

22

the different muscle groups that were used, but I'm
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1

not quite sure if that's the right question to ask.

2

When the applicant first identified using controls

3

from a different muscle group, we raised concern

4

about that.

5

you try to match the controls.

6

And normally when controls are used,

So we advised the sponsor at that time that

7

unless there was a substantial change in

8

dystrophin, it would be confounded by using this

9

different muscle group.

And as it happens,

10

different muscles do progress differently in

11

muscular dystrophy, so some muscles degenerate more

12

quickly and some more slowly.

13

amount of dystrophin in different muscle groups is

14

not well-characterized.

15

reason to be concerned that this was not an

16

appropriate control to pick.

17

And the relative

So there's certainly

But I think the thing that we need to focus

18

on, too, is how little the difference is between

19

the controls and the eteplirsen treated patients.

20

So we're talking about something in absolute terms

21

of less than a 1 percent difference, and that might

22

get lost when talking about the ratios.
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1

How different were the controls in the

2

treated patients?

3

1 percent in absolute terms, so that leaves, I

4

think, some question about how similar those

5

controls were.

6

Well, we know it's less than

So as a result, there appears to be

7

uncertainty about how much or perhaps even if any

8

of the 0.93 percent dystrophin in treated patients

9

at week 180 might have been from an effect of

10

eteplirsen versus how much might have been present

11

at baseline.

12

Again, it should be stressed that we don't

13

have Western blot data from 9 of these 11 patients

14

prior to treatment, so it's really not possible to

15

assess the change in dystrophin in these patients.

16

Now, let's shift to discussion of percent

17

dystrophin positive fibers, as determined by

18

immunofluorescence.

19

way that dystrophin was assessed by the applicant.

This was the other principle

20

First, as discussed by Dr. Rao, percent

21

positive fibers is not a helpful measure of the

22

amount of dystrophin because a positive fiber does
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1

not mean a normal amount of dystrophin, a

2

functional amount, or really any specific amount of

3

dystrophin.

4

eye to be above background of the image.

5

It only means an intensity judged by

One of the numbers that came up before, too,

6

was greater than 30 percent of staining, but that's

7

not a measure of intensity.

8

30 percent of normal intensity.

9

than one-third of the circle of the muscle fiber

It's not greater than
That's greater

10

having some detectable amount of dystrophin.

11

that's something that's just an intensity judged by

12

the eye to be above background of the image, but

13

only in a fraction of the muscle fiber.

14

two-thirds of the muscle fiber might have no

15

detectable dystrophin staining.

16

So

So

In the fourth biopsy, the applicant reported

17

10 percent positive fibers in the eteplirsen

18

treated patients and 1 percent in the controls.

19

These were the same samples used for Western blot,

20

so similarly it's uncertain how much of this

21

difference might have been from an effect of the

22

drug versus other differences between the samples.
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1

As you'll see, it also remains difficult to find

2

consistency in the percent positive fiber counts,

3

even with the improved method with three blinded

4

readers.
Here are the results showing percent

5
6

positive fibers from the muscle biopsies.

The

7

results on the left were analyzed by a single

8

reader at Nationwide Children's Hospital.

9

were read at baseline, week 12, week 24, and week

They

10

48.

11

readers shown in blue, at the same time points,

12

week 12, 24 and 48, and then there's also a reading

13

at week 180 of eteplirsen treatment.

14

On the right are the rereads from 3 blinded

In the first three biopsies, the results

15

from the 3 blinded readers found far fewer positive

16

fibers than the original reading, shown in the gray

17

rectangle.

18

23 percent here, and on down the line, 58 percent

19

versus 9 percent.

20

So for example, 70 percent here,

Percent positive fibers, there was

21

discussion about when dystrophin was produced by

22

eteplirsen, and we've been talking about maybe at
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1

week 12, maybe not at week 12.

2

week 24, there weren't consistent findings either.

3

So percent positive fibers did not consistently

4

increase at week 24, even within study 201/202.

5

But actually at

The numbers of patients here are small, but

6

whereas the results in the blue squares for the

7

patients started on 30 milligram per kilogram per

8

week, they do show an increase at 24 weeks of

9

treatment that wasn't seen in patients who were

10

started on placebo and switched to 30 milligram, or

11

who were started on placebo and switched to

12

50 milligram per kilogram per week.

13

So these patients were treated initially

14

with placebo for a 24-week period, but then they

15

were treated with eteplirsen for an additional

16

24 weeks.

17

result, you should see the same kind of increase in

18

the second 24-week period that you saw in this

19

first 24-week period, but the dystrophin positive

20

fibers in fact for these other two groups of

21

patients don't increase at 24 weeks.

22

So if it was going to be a consistent

The fourth biopsy controls that were
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1

selected by the applicant had 1 percent dystrophin

2

positive fibers.

3

15 percent dystrophin positive fibers in the

4

original matched controls, as shown by the black

5

rectangle.

6

1 percent versus 15 percent, and this is in two

7

different sets of controls.

8
9

This is compared to 10 to

So that seems like a big difference,

That seems to raise some questions, where
did that inconsistency come from?

Was it

10

differences in the methods, or in the reading, or

11

one thing that we're worried about is it's a

12

difference between the controls, between the

13

original controls from those patients and the later

14

controls that weren't matched?

15

So there's the same kind of concern with

16

comparison of the week 180 samples and the

17

baseline.

18

see a substantial difference in the percent

19

positive fibers of the biopsies treated for

20

180 weeks versus those at baseline.

21

in the same baseline samples had levels -- or had

22

dystrophin positive fibers of roughly 10 to 15

So, of course, you'd expect and hope to

But instead,
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1

percent, whereas the 180 week samples had

2

17 percent positive fibers.

3

difference or very little difference.

4

So that seems like no

So let me just summarize the dystrophin

5

findings.

6

dystrophin as measured by Western blot after

7

long-term treatment with eteplirsen with 17 percent

8

of muscle fibers with at least some detectable

9

amount of dystrophin.

10

There was 0.93 percent of normal

Because of poorly matched controls, the

11

proportion of the dystrophin produced by eteplirsen

12

as opposed to the dystrophin present at baseline

13

seems uncertain.

14

perhaps even whether these values represent an

15

increase over the dystrophin levels that were

16

present at baseline.

17

Thus, it's not clear how much or

Consistency of findings is key in drug

18

development, but there is no independent

19

confirmation of these findings.

20

findings appear to be strikingly inconsistent with

21

earlier reports.

22

The week 180

Ratios of dystrophin levels in treated
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1

compared to control tissue that have been presented

2

by the applicant may be apples to oranges

3

comparison because of poorly matched controls.

4

ratios also lack reliability because of small and

5

questionably calculate denominators.

6

The

As Dr. Rao explained, FDA is very interested

7

in drugs that might restore dystrophin, and

8

dystrophin could serve as a surrogate endpoint for

9

accelerated approval.

I think as pointed out by

10

many speakers today, there's a lot of interest in

11

the relationship between dystrophin levels and

12

clinical course, and there are many publications in

13

this area, but it's important to understand that

14

when discussing very low levels of dystrophin,

15

literature reports are not always accurate.

16

The reports might state that a patient

17

expressed no dystrophin or only trace dystrophin,

18

but this may only mean that the patient had less

19

than some often poorly defined lower limit of

20

detection of the assay.

21

not be precise in describing low levels of

22

dystrophin.

In addition, reports may

Trace dystrophin levels are often
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1

detected, but trace is not a defined or useful

2

measure of amount of dystrophin.

3

So the FDA has relied heavily on what

4

experts have written in the past about the

5

association between dystrophin and a decline in

6

progression in muscular dystrophy, and that's what

7

a lot of this information is taken from, what the

8

experts have said.

9

Western blot methods, it appears that dystrophin

So with the most reliable

10

levels less than about 3 percent of normal would in

11

most patients be associated with the typical DMD

12

phenotype.

13

You may hear today, and have already heard

14

today, that DMD is milder at the high versus low

15

end of this range, and FDA can't stress enough that

16

we're open to evidence that shows this.

17

our review, and really from what the experts have

18

said in the past, there appears to be little

19

reliable evidence that DMD is milder at the high

20

versus low end of the range between zero and about

21

3 percent of normal.

22

But from

There does appear to be some evidence that
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1

levels need to be higher.

2

suggested the need for perhaps 10 percent or higher

3

levels of dystrophin, with expression in most

4

muscle fibers, to predict a milder than average DMD

5

clinical course.

6

DMD experts previously

Let me just switch to one slide, to

7

slide 141.

So it was brought up that -- so this

8

data is actually immunofluorescence data, and I

9

hadn't intended to show it at first.

What we're

10

really looking for, what really allows comparison

11

of different patients to each other, and especially

12

across different studies, we're looking for Western

13

blot data, and that has an internal standard, a

14

dilution standard.

15

comparisons, but it allows some sort of more

16

reliable comparison.

17

It still might be cross-study

So this data here is taken from Anthony.

18

This is the paper that the applicant cited with

19

exon 44.

20

think this is the big question, the big question

21

when we're talking about the correlation between

22

dystrophin levels and the rate of decline in DMD.

And I think what's striking here, and I

A Matter of Record
(301) 890-4188
FDAOC000992

216

1

And that is the correlation.

It's taking a look at

2

which patients are doing well, which patients are

3

doing less well, and how much dystrophin is in each

4

of those 2 groups of patients.
So I'm not really sure how reliable this

5
6

data is, and it is immunofluorescence data, but one

7

of the things to take a look at is the amount of

8

dystrophin in patients that are doing well.

9

is patient 3 from that paper.

This

And by

10

immunofluorescence, the dystrophin level was

11

getting close to 50 percent, and then patient 4 and

12

5.

13

So patient 3 had a Becker phenotype.

14

Patient 4 and 5 were exon 44 skippable patients,

15

and they lost ambulation at 11 or 12 years old.

16

And then patient 1 and 2 had lower levels of

17

dystrophin and were still able to walk.

18

these low levels in patient 1, 2, 4 and 5, there

19

seems to be kind of an opposite relationship

20

between dystrophin levels and walking.

21
22

So at

Then, what I really want to point to,
though, what I think really merits the attention,
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1

is that there's really a concern that patients who

2

are doing substantially better, they have higher

3

dystrophin levels.

4

to take a look at the details.

5

saying that exon 44 patients do better doesn't

6

really tell you how much dystrophin is needed for a

7

less severe phenotype.

8

And that's why it's important
That's why just

I think also when we need to keep in mind

9

some of the things that were discussed more in the

10

memo, in the FDA memo, and that is that -- I mean,

11

certainly we don't want to be too pessimistic about

12

dystrophin that might lead to clinical benefit, but

13

we really do need --

14

(Laughter.)

15

DR. FARKAS:

I appreciate that laughter and

16

I -- actually I want to interrupt myself to say

17

that, really, what I'm trying to do is -- what I

18

feel like I'm trying to do is set the record

19

straight, and try to explain to people the way that

20

we see the data and some of the things that we're

21

not real happy about, the way that the data is

22

often presented, and some of the things that we're
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1
2

not really able to say to people.
So I think that there's also a risk in

3

comparing exon 44 patients to exon 51 patients.

4

There is a lengthy literature in Becker muscular

5

dystrophy about how the mutation really matters.

6

And the fact that exon 44 and exon 51 are close in

7

numbers, it doesn't really mean that there can't be

8

a difference in the dystrophin.

9

biggest differences are in numbers that are close

10

together.

11

going on.

And some of the

So that really doesn't tell you what's

12

So I wouldn't say that it makes it

13

impossible to use data from exon 44 to understand

14

how much dystrophin is necessary in exon 51

15

patients, but that needs to be considered.

16

Could we go back to slide 43?

So then going

17

back to the percent dystrophin positive fibers,

18

dystrophin positive fibers, it's been mentioned

19

before, it's very sensitive to the subjective view

20

of the person reading it, and it's also sensitive

21

to the conditions of the assay.

22

So what we've seen is that in DMD, typical

A Matter of Record
(301) 890-4188
FDAOC000995

219

1

DMD patients can have dystrophin staining anywhere

2

from zero to 100 percent of their fiber.

3

not a very good method to differentiate patients

4

who are going to have a more severe course from

5

patients who are going to have a less severe

6

course.

7

So it's

But what we've seen with the 17 percent

8

number, 17 percent dystrophin positive fibers in

9

the eteplirsen treated patients, that's more

10

typical of untreated DMD.

11

zero to 100 percent, the 17 percent is more typical

12

of untreated DMD.

13

patients with a milder course, in patients with

14

Becker muscular dystrophy, they have irregular, it

15

is irregular dystrophin staining, but that

16

irregular dystrophin staining is found in basically

17

100 percent of fibers.

18

At least in the range of

And what is more typical in

Then there's this issue of the lowest amount

19

of dystrophin that might be associated with the

20

Becker phenotype, and that's really a problematic

21

question to answer.

22

question because the truth is that some patients do

It's not a very helpful
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1

well with zero dystrophin.

It's that the

2

correlation between dystrophin and how patients do

3

is very real, but it's absolutely not absolute.

4

there are rare patients with the milder Becker

5

muscular dystrophy phenotype that have dystrophin

6

levels near zero.

So

These unusual cases highlight that there is

7
8

often a lack of clear relationship between

9

dystrophin levels and severity.

Mild disease in

10

these individuals is likely unrelated to -- not the

11

result of trace levels of dystrophin.

12

an active area of research, a very important area

13

of research, but it's really unrelated to the

14

proposed mechanism of action for eteplirsen.

So this is

These half-brothers just demonstrate this

15
16

point.

They have the same mutation, but their

17

disease course is very different.

18

half-brothers are dystrophin negative, except for

19

revertant fibers.

20

find the correlation between revertant fibers and

21

how well patients do, there's been a lot of

22

interest in that, but there hasn't really been much

Both

So again, this idea of trying to
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1
2

ability to find that kind of correlation.
The younger half-brother become wheelchair

3

bound at age 9.

4

walking until age 15, walking well still at age 15.

5

Although these cases are rare, it illustrates the

6

complex relationship between dystrophin, other

7

genes, and clinical course.

8
9

The older half-brother remained

Now, I'm going to switch to talking about
the clinical data, starting with the 24-week

10

placebo-controlled period of study 201/202.

11

described earlier, study 201/202 was planned as a

12

24-week placebo-controlled trial in 12 patients,

13

randomized to either eteplirsen 50 milligram per

14

kilogram per week, eteplirsen 30 milligram per

15

kilogram per week, or placebo.

16

patients.

17

As

Each group had 4

The primary endpoint was dystrophin

18

expression, but multiple clinical endpoints were

19

also measured, including 6-minute walk test, the

20

North Star Ambulatory Assessment.

21
22

The prespecified clinical endpoints of
study 201 at week 24 and study 202 at week 48 were
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1

negative.

2

analysis based on a number of major changes,

3

including removing two patients treated with

4

eteplirsen who deteriorated rapidly, and picking a

5

time point to analyze that was outside the control

6

trial period.

7

The applicant performed a post hoc

FDA explained that these types of changes

8

did not appear reasonable, even for hypothesis

9

generation, and that the post hoc analyses were not

10

interpretable.

11

the post hoc results generating considerable public

12

attention.

13

However, the applicant announced

Now, let's consider the clinical data from

14

long-term open-label treatment with eteplirsen in

15

study 201/202.

16

today, it's important to make clear that FDA

17

consistently and strongly encouraged the applicant

18

to perform an adequately powered, randomized,

19

double-blind, controlled trial, and expressed

20

strong doubts regarding the interpretability of

21

comparisons of patients in study 201/202 to

22

external controls.

As others from FDA will also stress
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I should add that we gave that advice when

1
2

we already saw how patients were progressing, so we

3

were open.

4

are open to an effect that could be large enough to

5

be interpretable in a historically controlled

6

trial.

7

occurring, we gave very strong and very consistent

8

advice to the applicant that we didn't think this

9

was going to lead to an interpretable comparison to

We are open to data that could be -- we

But what we saw that that didn't seem to be

10

historical controls.

11

is receptive to interpretable data from externally

12

controlled trials.

13

So again, as I mentioned, FDA

FDA also explained to the applicant that

14

data from externally controlled trials in DMD may

15

only be interpretable if a relevant objective

16

endpoint, obviously insulated from bias,

17

demonstrated compelling data that were clearly

18

outside the known variability range for DMD.

19

I'm going to spend quite a lot of time talking

20

about the amount of effect that can be introduced

21

by endpoints that are partially subjective.

22

And

So FDA's advice has been entirely consistent
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1

with what is known about externally controlled

2

trials, including in muscular dystrophies.

3

experts, and we have been looking at the advice of

4

DMD experts, have noted that physical function may

5

be affected by simply being in an efficacy study.

6

Patients outside of efficacy studies can perform

7

worse for reasons that are not well understood.

8

This example is from studies of

9

facioscapulohumeral muscular dystrophy.

DMD

The

10

investigators wrote, "Whereas natural history data

11

showed a decrease in strength over one year, there

12

was in the efficacy studies an apparent increase in

13

strength in both the placebo and treatment groups."

14

So this is the kind of difference, the

15

difference of an increase versus a decrease.

16

a binary difference, and even that can occur when

17

comparing patients who are in a drug trial to

18

patients who are in a natural history cohort.

19

It's

The DMD experts went on to say, "Patients in

20

clinical trials in FSHD may have better outcomes

21

than those in natural history studies regardless of

22

treatment assignment, emphasizing the importance of

A Matter of Record
(301) 890-4188
FDAOC0001001

225

1

placebo groups."
The observations of DMD experts also guided

2
3

FDA advice to the applicant that ambulation was a

4

particularly problematic endpoint in externally

5

controlled trials in DMD.

6

from one of the publications and from talking to

7

experts.

8

patients lose ambulation, loss of walking is not a

9

sudden hard endpoint.

This is a near quote

This is because near the age at which

Preservation of ambulation

10

and other skills is affected by subjective decision

11

making from families and caregivers about those

12

skills, with such factors as risk of falls and

13

injury from continued ambulation weighed against

14

the safety and speed of allowing patients to use a

15

wheelchair.
It was mentioned before that recovery of

16
17

walking after a fracture might be an indication of

18

efficacy.

19

there are other ways to look at that same kind of

20

data.

21

that might mark a reasonable time, based on

22

clinical judgment, for that patient not to walk

And we've taken a look at this, but

People or patients who experience fractures,
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1

because they got a fracture.
So there are a lot of decisions that need to

2
3

be made, too.

It's not just a fracture leads to

4

loss of ambulation.

5

to a series of clinical decisions about what to do.

6

And concern about a fracture leads to a series of

7

clinical decisions about what to do.

It's really a fracture leads

8

I see some heads shaking out there.

This is

9

the advice that we see, the information that we see

10

in publications, people trying very hard to try to

11

get kids walking again after they have a fracture,

12

and that seems to be something that's possible to

13

do in many cases, not all, if one's mind is set on

14

it.

15

In a randomized controlled study, the only

16

major difference between the treatment groups is

17

the presence or absence of the drug.

18

for an externally controlled trial, there are

19

potentially many differences, both known and

20

unknown, between drug treated patients and

21

controls.

22

In contrast,

To understand if there's evidence of drug
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1

efficacy in an externally controlled trial, it's

2

absolutely necessary to study the sources and

3

possible sizes of non-drug related differences

4

between groups.

5

differences between the study arms in study 201/202

6

follow, and others are described in the FDA memos.

7

A few examples of non-drug related

I should just add that looking for these

8

differences, that's just absolutely critical to try

9

to understand if drugs work or not.

It's not

10

something that the FDA could avoid doing.

11

something that we need to look into.

12

It's

So first, interpretability of externally

13

controlled trials -- for an interpretable

14

externally controlled trial, it's necessary that

15

efficacy endpoints be assessed the same way in the

16

groups being compared.

17

the things that are being compared have to be

18

similar to each other.

19

similarly to each other for a fair comparison.

20

So that's fairly obvious,

They have to be measured

One reason that 6-minute walk test is

21

problematic is that the decision to ask a patient

22

to attempt to perform the test, to attempt to do
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1

6-minute walk test, versus deeming the patient

2

unable, is based partially on judgments and

3

attitudes of the investigator, patients, and

4

caregivers.

5

depend on motivation and cooperation.

6

Moreover, the distance walked could

The FDA's concerned that there may have been

7

important differences in how such decisions were

8

made for eteplirsen treated patients compared to

9

external controls.

And this is something that came

10

up in the applicant's discussion earlier.

11

like to talk a little bit more in detail about it.

12

I'd just

So I'm going to focus on two specific

13

patients, but it's important to understand that the

14

issue of endpoints being assessed differently is

15

not limited to these two patients.

16

there is more evidence of a difference for these

17

two patients.

18

It's just that

Two of the 13 control patients selected by

19

the applicant were able to perform 10-meter

20

run/walk reasonably well but were deemed unable to

21

attempt 6-minute walk test.

22

patients is shown in the table.

Data for one of these
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1

So at age 10, this patient walked 10 meters

2

in 10 seconds, and walked 356 meters in 6 minutes.

3

But age 11, the patient walked 10 meters in

4

12 seconds, which is still a reasonable walking

5

ability, but was said to have lost ambulation as

6

measured by 6-minute walk test.

7

So there's been some discussion earlier

8

about how far patients might be able to walk, or if

9

patients could walk, or I think what the real

10

discussion was is that it wouldn't be unusual to

11

lose ability to do 6-minute walk test before one

12

lost the ability to do 10-meter walk/run.

13

think one thing to point out before I get to some

14

more of the numbers, there's not very much

15

difference between walking 10 meters in 10 seconds

16

and walking in 12 seconds.

17

So there's a 6-minute walk test.

And I

If you

18

calculate it out distance that somebody could walk

19

if they were given multiple 12-second intervals,

20

you'd think they should be able to walk something

21

more than none, if given the opportunity to attempt

22

to walk for 6 minutes, that there could be some
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1
2

distance recorded.
This is also talked about a little bit more

3

in the memo, and I'd like to call up a slide that

4

was in the memo, slide 125.

5

the Italian cohort, and there are some patients

6

here who walked 12 seconds, and then 6-minute walk

7

distance is down at the bottom.

8
9

So this is also from

So there's certainly a range of values here.
One patient who did 10-meter run/walk was walking

10

about 125 meters on 6-minute walk distance.

11

there really is a whole range, so if you trace

12

12 seconds over, and then down, there's also

13

patients who did 10-meter run/walk in 12 seconds

14

who were walking more than 300 meters in 6-minute

15

walk test.

16

But

So that's one of the reasons that we're very

17

concerned about when patients are deemed unable to

18

do a test because when the test isn't measured, you

19

really don't have any way of knowing what distance

20

the patient would have walked.

21
22

Of course, too, the way that the applicant
is counting ambulatory versus non-ambulatory, these
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1

Kaplan-Meier curves or other graphs, that's based

2

on the 6-minute walk test.

3

deeming the patient unable to walk.

So that's based on

So that gets right back to the whole issue

4
5

of clinical judgment, that the patients aren't

6

expected to be able to walk, so 6-minute walk test

7

isn't attempted, so there's the conclusion that the

8

patient is no longer ambulatory.
Could I have slide 57?

9

So I'd just like to

10

switch a little bit now to the impact, or possible

11

impact of differences in supportive treatment.

12

supportive treatment, including steroids, can have

13

important effects on slowing disease decline in

14

DMD.

15

So

The issue that FDA would like to point out

16

is that there are some differences in the

17

supportive care received by patients in the

18

eteplirsen trial and patients from external natural

19

history studies.

20

eteplirsen patients were treated with steroids for

21

about a year longer, and that could be important

22

for maintaining ambulation.

One example is that the
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But that's not really the key point that the

1
2

FDA is trying to make.

The key point is really

3

that small differences, seemingly small differences

4

in care that patients receive can seemingly lead to

5

larger than expected differences in the disease

6

course and in the age of loss of ambulation.
Can I have the next slide?

7

So this slide

8

shows some recent observational data from the

9

Cooperative International Neuromuscular Research

10

Group, also known as CINRG.

11

compared the course of patients on different

12

steroid regimens to try to determine which might be

13

the most effective.

14

seemingly small differences in patient care can

15

confound interpretation of observational data in

16

DMD.

17

The investigators

What they concluded is that

This is data taken from a larger table, but

18

it shows two groups of patients who seemingly have

19

a very similar steroid treatment, deflazacort that

20

was given daily, or deflazacort that was sometimes

21

given daily or switched to every other day or some

22

other dosing regimen.
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1

But the point is these patients, they're not

2

exon 51 patients, but groups of DMD patients with

3

seemingly similar care and not selected for any

4

particular mutation, that there was a two-year

5

difference in loss of ambulation between these

6

patients.

7

So based on this data, and similar data that

8

the DMD experts showed, they concluded that

9

differences in standards of care and dosing

10

complicate interpretation.

11

the necessity of a randomized, blinded trial of

12

glucocorticoid regimens in DMD.

13

This study emphasizes

The eteplirsen data are similar in some

14

ways, including the small sample size.

15

there were just 8 patients in this group, that

16

might have led to an unstable estimate of age of

17

loss of ambulation, but there's that same kind of

18

concern in the small eteplirsen study.

19

a two-year difference in age of loss of ambulation

20

between eteplirsen treated patients and external

21

controls may not be a drug effect.

22

So that

Thus, even

There can be other perhaps less obvious
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1

sources of differences between study arms that can

2

confound interpretation of externally controlled

3

studies.

4

qualified to enroll in drug studies may remain in

5

natural history studies.

6

that's important to consider is that drug studies

7

and natural history studies were being conducted at

8

the same time when data for these groups of

9

patients was being collected.

10

Patients who are not motivated, able, or

So one of the things

Patients who have progressed more rapidly

11

may be over-represented in natural history studies

12

if they no longer meet eligibility requirements for

13

drug studies.

14

specific example, but it's important to stress that

15

this is not limited to these specific patients;

16

rather it's only that there is clearer evidence of

17

differences for some patients than for others.

18

One of the 13 eteplirsen controls lost

Again I'm going to talk about a

19

ambulation after 1 year and stayed in the

20

observational study for several years, long enough

21

to enable matching to eteplirsen patients.

22

other exon 51 patients had similar baseline age and

Two
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1

6-minute walk distance, but discontinued the

2

observational study to participate in drug studies,

3

and were therefore not under observation long

4

enough to potentially be controls for the

5

eteplirsen study.

6

It even goes beyond matching.

They weren't

7

there for long enough to enable matching.

You can

8

only do matching to patients that remained in the

9

observational study for the same amount of time

10

that patients were treated with eteplirsen.

11

concern is that the only patient out of these three

12

who was available to be matched to the eteplirsen

13

patients was the one who definitely had a rapid

14

decline in ambulation.

15

Here's an important point.

So the

Different

16

analysis approaches are needed for externally

17

controlled trials than for randomized,

18

double-blind, placebo-controlled trials.

19

discussed, in externally controlled trials, data

20

may be gathered differently from each group, and

21

groups are different in ways that are impossible to

22

fully understand or measure.

As just
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1

P-values, sensitivity analyses, the kinds of

2

evidence that we're used to looking at from

3

randomized placebo-controlled trials, they can only

4

tell you that there's a difference between the two

5

sets of numbers, but they can't tell you where that

6

difference came from.

7

So again, the important part of the

8

randomized placebo-controlled trial is it's a

9

really good way to get the two groups of patients

10

the same.

11

you've sorted one part of the patients to one arm,

12

one part of the patients to the other arm randomly,

13

and that takes care of most of the differences.

14

You don't know all the differences, but

Then the p-value can be interpretable.

It

15

can tell you something about the chance of seeing

16

the size difference that you might see.

17

you start out with patients that are different from

18

each other and where the endpoints have been

19

measured differently from each other, taking a look

20

at the p-values doesn't give you the kind of

21

information that you need.

22

But when

The key question to ask, really, the only
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1

question that can help in a situation like

2

this -- and we are open to historically controlled

3

trials at FDA.

4

asked is kind of what we're going through right

5

now, how big were the differences between the

6

patients at baseline?

7

there during the course of the study?

8

use your judgment about how big those differences

9

were.

But the question that needs to be

How many differences were
You have to

And then take a look at the difference in

10

the endpoints between the two groups of patients

11

and try to decide if it was from some of these

12

known or unknown sources of differences between the

13

patients or if you're convinced that it was from an

14

effect of the drug.

15

So now let's turn to the figure, some of the

16

figures that I showed earlier, that compare the

17

clinical data from the eteplirsen patients and

18

external controls.

19

The applicant has shown these 6-minute walk

20

test data as a function of time on study, but

21

showing by age is more meaningful because loss of

22

ambulation is correlated with age in DMD, and so
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1

it's important to adjust for age.
The patients and controls in the study

2
3

varied widely by age at baseline from as young as 7

4

to as old as almost 12 years old.

5

of DMD, these are very different ages.

6

we're talking about just the original baseline

7

matching that was done for the patients, the

8

patients were matched by quite a range, 7 to

9

12 years old, so that's not really very close

10

In the context
So when

matching for the DMD.
So that's one of the problems with the way

11
12

the applicant's presenting the data, and what we

13

really need to do to understand the course of the

14

patients is compare patients who are of similar

15

age.

16

So in these slides, patient's age is shown

17

on the X-axis, and the 6-minute walk test is shown

18

on the Y-axis.

19

patients and the blue show the applicant's external

20

controls.

21

enrollment and continues through 4 or 5 years,

22

depending on the available data.

The red lines show eteplirsen

Each line begins at the patient's age at
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As described earlier, there are many reasons

1
2

why there may be very real but not drug-related

3

differences between eteplirsen and control

4

patients.

5

were assessed are highlighted here.

6

marked with an X -- so this patient's marked with

7

an X, so those were the two patients who were

8

described on slide 56 who had 6-minute walk test

9

values of zero assigned when they could still walk

10

Differences in the way the endpoints
Patients

fairly well as measured by 10-meter run/walk.
The patients marked with question marks,

11
12

these three patients, those were patients in whom

13

6-minute walk test was assigned zero based on a

14

yes/no question, was this patient walking at year

15

4?

16

The problem is that that's comparing data

17

that was measured differently.

It's simply not

18

possible to know if the value would have been the

19

same if 6-minute walk test had been measured under

20

the same careful testing procedures used for

21

eteplirsen patients, including, as brought up

22

before, that all eteplirsen patients were tested
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1

twice at most visit.
Because of many types of non-drug related

2
3

differences, including the way endpoints were

4

assessed, these figures may really be apples to

5

oranges comparisons.

6

show the data that we have, but there's a great

7

deal of uncertainty in the similarity of how these

8

data were obtained, if they really represent

9

measurements of the same thing.

10

So we're going to continue to

This is important

to keep in mind.
The arrows in this figure are only there to

11
12

illustrate that some patients declined in 6-minute

13

walk test earlier than average, some about average,

14

and some older than average across a wide range of

15

ages.

16

Importantly for eteplirsen and control

17

patients, there appears to be a general similarity

18

in age and rate of decline.

19

look at going all the way across here -- and again,

20

part of the issue of comparing these two groups of

21

patients is that the natural history patients, a

22

lot of those patients were from past history, so we

So again, if we take a
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1

know the course of those patients.

2

at which they lost ambulation.

3

We know the age

One of the things that we really need to

4

think about when we're making comparisons about the

5

patients who are currently walking and the patients

6

who are not currently walking is that the patients

7

who are not currently walking, they were measured

8

in some cases years ago, and the patients who are

9

still walking are at similar or younger ages, but

10
11

they're measured now.
So again, taking a look at the course of the

12

different patients, we have the age at which

13

patients are starting to decline and the general

14

course of that decline.

15

alternates with blue and red and blue and red

16

across most of this figure.

17

And it really more or less

I showed this before.

So it doesn't look

18

like there's this binary kind of difference in age

19

of loss of ambulation between eteplirsen treated

20

patients and historical controls.

21

There's no bigger apples to oranges

22

comparison than comparing walking in an 11-year-old
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1

patient with DMD to walking in a 15-year-old with

2

DMD, but that's what is done with some of the

3

applicant's analyses.

4

eteplirsen patients to controls of similar age.

5

So the 11-year-old, marked by the arrow

Instead we need to compare

6

here, appears to be progressing about the same as

7

the controls on either side.

8

patients here, and then there's a red eteplirsen

9

patient, and blue controls here.

So there are blue

It's simply not

10

correct to say that the 11-year-old is necessarily

11

doing better than these 15-year-olds because it's

12

confounded by age.

13

it's hard to know what's going to happen when the

14

11-year-old becomes 15.

15

The 11-year-old is still 11 and

Then going along the patients, the same

16

comparison can be made for these two 12-year-old

17

patients marked by the arrows.

18

progressing at a rate similar to control patients,

19

and in fact for these patients the lines are

20

basically overlapping here.

21
22

They are

More or less the same comparison can be made
for these 13 and 14-year-old patients.

And it's
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1

important to say again it doesn't have to be exact.

2

There's concern that the patients were measured

3

under conditions that were different.

4

general course of progression, even in these

5

patients, these 13 and 14-year-old patients marked

6

by the arrows, is similar to the natural history

7

patients.

8
9

But the

So now for some patients, the ones in the
oval here, there may be differences in reported

10

6-minute walk test for eteplirsen and control

11

patients.

12

there were differences in the way that these values

13

were assessed.

14

Again, it needs to be remembered that

So the FDA is certainly keen on looking at

15

the data in different ways to see if there's a

16

change in the average age of walking of patients,

17

treated patients, or to see if maybe only some

18

patients are responding in a way that could be

19

clearly attributed to drug.

20

So it's been suggested that the performance

21

of some eteplirsen patients is very different from

22

the natural history of DMD.

So there are one or
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1

two patients, eteplirsen treated patients, who are

2

currently walking at an age when none of the 13

3

natural history patients selected by the applicant

4

are walking.

5

But unfortunately, there's recent data that

6

suggests that this is still what can be expected

7

from natural history patients.

8

is take a look at other groups of natural history

9

patients, and I think that's the same thing that

What we have to do

10

we're talking about with consistency.

11

necessary when taking or trying to interpret

12

historically controlled trials, to take a look at

13

the variety of different kinds of natural history

14

experience to try to understand the variability

15

between groups.

16
17

DR. ALEXANDER:

It's really

Dr. Farkas, I'd just like to

ask you to be mindful of the time as we proceed.

18

DR. FARKAS:

Sure.

19

Okay, so this is the Kaplan-Meier curve that

20

we saw before.

A key point is that the age of loss

21

of ambulation in exon 51 skippable patient appears

22

to be older than is sometimes realized.

And that's
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1

really a huge point to be made, and we've heard

2

experts talk here today, but I think the bottom

3

line, and perhaps to save time, is that we've been

4

looking at all the data that we can get about the

5

age of loss of ambulation in exon 51 skippable

6

patients.

7

exon 51 boys are walking at 16 years of age, and

8

15 percent are walking at 18 years of age.

9

And from the CINRG data, 25 percent of

This I showed before, the kind of

10

interpretation that seems appropriate is to try to

11

figure out what percent of the eteplirsen patients

12

would be walking at 16 years of age.

13

Other historical data appear to be generally

14

consistent with the CINRG data.

The exon 51

15

skippable patients in the placebo arms of recent

16

randomized placebo-controlled studies of

17

drisapersen that this committee talked about in

18

November, they seemed to also indicate that

19

patients can walk to 16 years of age.

20

that group is described more in the memo.

21

were younger patients who still had well-preserved

22

rise times and 6-minute walk test that seemed

And then
They
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1

generally consistent with the Kaplan-Meier curve

2

for the CINRG patients.
There's also data being collected about the

3
4

natural history of muscular dystrophy from the MD

5

STARnet program of the Centers for Disease Control

6

and Prevention.

7

data, but we can refer to it later if we need to.
But the key thing from this data is that

8
9

And I'll skip over some of this

there were 26 exon 51 patients identified, and out

10

of those 26 patients, 3 patients were walking at or

11

beyond 14 years, and 2 of these 3 patients were

12

walking at or beyond 16 years.

13

these 26 patients, there's still 15 who are still

14

ambulant.

15

might ultimately be found to be walking past age 14

16

or age 16 might be more than that.

And also out of

So the number of these patients who

So we were talking about correlation between

17
18

dystrophin levels and change in 6-minute walk test.

19

This is just an exploratory analysis done by the

20

FDA.

21

versus dystrophin expression, and we didn't see a

22

correlation.

There's change in 6-minute walk test found

And this is a very small data set,
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1

but this is the kind of data that if you saw a

2

correlation, that's the kind of correlation you'd

3

like to see, to understand if there was a

4

difference in the small amounts of dystrophin that

5

we see, that we might see.

6

So other functional endpoints can be very

7

important.

NSAA may be a particularly important

8

measure of disease progression in DMD because it

9

measures the number of underlying abilities related

10

to muscle strength and to safe and practical

11

walking.

12

more reliable measure than 6-minute walk test

13

because it was more consistently measured, with

14

fewer, although some instances of zero being

15

assigned without the measurement being conducted.

16

And in the eteplirsen study, it may be a

So the arrow here indicates what appears to

17

be a generally similar slope of decline for both

18

treated and control patients.

19

more control patients are to the left of the

20

figure, but that's because of lower mean baseline

21

scores in the controls.

22

something important to take a look at.

You'll notice that

So that itself is
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1

On this slide, we did take a look at the

2

NSAA score by years on treatment, and you can see

3

that there's a baseline imbalance between the two

4

groups of patients, with the control patients a

5

little bit lower on the NSAA score at baseline.

6

And this is one of the kinds of differences that

7

could also lead to the control patients not doing

8

as well over the course of the study.

9

So this slide is a little bit complicated,

10

but it takes a closer look at, again, the FDA also

11

trying to figure out are there some

12

patients -- patients who are the oldest that are

13

doing the best, are there some patients who might

14

suggest that the course of decline in the treated

15

patients is less than could be expected by natural

16

history.

17

I think that the main point of this is that

18

there's a similar decline in NSAA score and a

19

fairly dramatic decline in NSAA score even for the

20

patients who were walking relatively well.

21

NSAA score in these patients is down at 10 or 9 or

22

so, and that indicates a substantial loss of

So the
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1

walking ability.
So even though at this time, the 6-minute

2
3

walk test is relatively well preserved versus other

4

patients, there's really no clear indication that

5

these patients would continue walking beyond the

6

known natural history of exon 51 patients.
Ability to rise from the floor may be

7
8

another useful measure of disease progression in

9

DMD.

Lower values indicate a better score and more

10

horizontal course indicates slower progression.

So

11

it's notable that two of the patients with the most

12

preserved rise time at older ages were historical

13

controls.

14

This graph also shows how it looks like

15

there may be a difference in how endpoints were

16

assessed for eteplirsen patients versus external

17

controls.

18

time values of more than 25 seconds, just these

19

patients here, whereas none of the controls have a

20

value larger than 25 seconds, and that's delineated

21

by the dotted line.

22

Six of the eteplirsen patients have rise

We can't know why there was this difference
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1

in the maximum values measured.

2

case report forms from the Italian and Belgium

3

studies were very brief and don't provide details

4

about that.

5

natural history study, in the CINRG study,

6

25 seconds is indicated in the protocol as a time

7

beyond which testing of some endpoints might not be

8

considered.

9

The protocols and

But we do know that in a different

FDA recently received data, additional data

10

from the CINRG study for 10-meter run/walk, rise

11

time, and 4-step climb.

12

process of analyzing this data but would like to

13

present some initial observations.

14

FDA is still in the

Prior to the receipt of the data, the FDA

15

made a prespecified plan for the matching, so that

16

it will be a fair matching not based on FDA looking

17

at the data.

18

skippable, ambulatory at baseline, baseline age 6

19

to 12 years, and 10-meter run/walk time less than

20

10 seconds.

21

primary comparison because there wasn't much

22

6-minute walk test data currently available in the

And that was based on exon 51

10-meter run/walk was considered the
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1
2

CINRG database.
So here, the 10-meter run/walk time is shown

3

on the Y-axis, and age is shown on the X-axis.

4

Lower values indicate better performance.

5

lines show the course of eteplirsen patients, and

6

the blue lines show the course of the CINRG

7

controls.

8

10-meter run/walk test that were actually

9

attempted, not deemed as unable.

The red

The lines show the results for the

And the circles

10

at the ends of these lines, those indicate patients

11

in whom the next value was imputed as unable.

12

The course of 10-meter run/walk appears to

13

be similar for eteplirsen treated and CINRG

14

patients.

15

with the eteplirsen patients, including the

16

patients who did best was a CINRG patient.

17

there's a wide range of different courses, but

18

basically overlap of the red and blue lines.

19

You can see many CINRG patients tracking

But

Again, eteplirsen patients were measured the

20

higher values, but this may reflect a difference in

21

when patients who were deemed unable to attempt the

22

endpoint.

And there are patients from the CINRG
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1

study that had the best preserved function on

2

10-meter run/walk.

3

Now, we're looking at rise time, and the

4

course of rise time also appears to be similar for

5

eteplirsen treated and CINRG patients for values

6

that were measured.

7

like the external controls from Italy and Belgium

8

also that were shown in slides 88 and 89.

9

that none of the CINRG patients are attempting the

The CINRG patients looked much

Note

10

test once the rise time reaches 20 to 25 seconds.

11

And this is the course of 4-step climb, which also

12

appears to be similar for eteplirsen treated and

13

CINRG patients for values that were measured.

14

I'd like to move on to, again, conclusions.

15

And I know that I've tried to explain things

16

quickly and I think shown clearly that I think you

17

haven't heard the whole story, for many years that

18

you haven't heard the whole story.

19

But I really do want to reassure everybody

20

that I remain open to what we hear from the

21

community, and I remain open from what we hear from

22

the applicant.

And I've made no final decision and
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1

nobody else on the review team has made any final

2

decisions about what they think about the data.

3

From the placebo-controlled portion of

4

study 201/202, including from the applicant's

5

post hoc analyses, there does not appear to be any

6

evidence of efficacy for eteplirsen.

7

Interpretation of the externally controlled portion

8

of study 201/202 must keep in mind the limitations

9

of an externally controlled study, which are well

10

known and detailed in FDA guidance and

11

international guidelines, such as ICH E-10.

12

Based on an assessment of all the physical

13

performance measures, disease progression appeared

14

to be similar for eteplirsen treated patients and

15

external controls.

16

have maintained ambulation are still well within

17

the age range in which exon 51 skippable patients

18

appear commonly to walk.

19

All eteplirsen patients who

It does not appear possible to conclude that

20

differences in physical performance between

21

eteplirsen treated patients and external controls

22

resulted from an effect of eteplirsen instead of
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1

from other differences and influences, both known

2

and unknown, between the groups, both at baseline

3

and during conduct of the study.
Regarding general drug development

4
5

considerations, this is very important.

It's

6

really one of the most important slides here

7

because what we have to remember is that we're

8

developing these drugs -- we need to develop these

9

drugs as thoroughly, as effectively, as efficiently

10

as possible.

11

eteplirsen was not observed at the doses studied.

12

Higher doses and more frequent dosing could hold

13

promise for the future.

16

Thank you.

So I'd like to introduce Dr. Bastings,

14
15

Dose limiting toxicity from

the -DR. ALEXANDER:

I think we'll wait actually

17

for that, but thank you very much for your

18

presentation.

19

DR. FARKAS:

Thanks.

20

DR. ALEXANDER:

So I'd like to suggest that

21

we break for lunch, and then when we resume after a

22

45-minute break, we'll hear from Dr. Bastings, as
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1

well as have an opportunity for clarifying

2

questions for the FDA.

3

So we'll return at 12:45.

I'm sorry.

We'll

4

return at 1:45.

5

belongings you may want with you at this time.

6

committee members, please remember that there

7

should be no discussion of the meeting during lunch

8

amongst yourselves, with the press, or with any

9

member of the audience.

10
11

Please take any personal
And

Thank you very much.

(Whereupon, at 12:57 p.m., a lunch recess
was taken.)

12
13
14
15
16
17
18
19
20
21
22
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1

A F T E R N O O N

(1:48 p.m.)

2
3

S E S S I O N

DR. ALEXANDER:

We're going to begin with

4

the afternoon portion of the committee.

5

very much, and welcome back.

6

Thank you

So we'll continue where we left off with

7

concluding remarks from the FDA.

8

Dr. Eric Bastings to come to the podium.

9
10

I'd like to ask

FDA Presentation – Eric Bastings
DR. BASTINGS:

Good afternoon.

My name is

11

Dr. Eric Bastings.

12

Division of Neurology Products.

13

dystrophy is a serious and devastating disease with

14

profound unmet medical need and no approved

15

treatment.

16

I am deputy director of the
Duchenne muscular

Great hope was raised by early reports by

17

the applicant that with eteplirsen treatment,

18

dystrophin numbers were increased to levels as high

19

as 50 percent of normal and that the course of the

20

disease had stabilized, effects which would have

21

been unprecedented for Duchenne muscular dystrophy.

22

FDA provided extensive discussions and
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1

guidance during the eteplirsen development program.

2

Just between 2013 and 2015, FDA held 13 formal

3

meetings with the applicant about eteplirsen.

4

was discussed earlier by Dr. Rao and Dr. Farkas,

5

FDA identified significant methodological concerns

6

about the biomarker assessment and provided

7

extensive guidance on methods for collection of

8

additional biomarker data.

9

development program also benefited from extensive

Eteplirsen's

10

involvement and guidance from senior FDA

11

management.

12

As

Study 201/202 was also the object of

13

extensive discussions.

14

meet its primary clinical endpoint, and as FDA did

15

not consider the post hoc analyses conducted by the

16

applicant to be scientifically valid, FDA advised

17

the applicant to conduct an adequately controlled,

18

adequately powered, randomized placebo-controlled

19

trial to assess the clinical benefit of eteplirsen.

20

After study 201 did not

At the time, the company heard the view that

21

a placebo-controlled trial would not be feasible,

22

that few, if any patients, would be willing to
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1

participate in a second placebo-controlled trial

2

because they already felt so strongly that

3

eteplirsen was effective.

4

situation.

5

This was an unfortunate

The publication of the results of study 201

6

may have led to this perception.

7

after 48 weeks of eteplirsen treatment, 52 percent

8

of muscle fibers seemed positive for dystrophin,

9

and that 6-minute walk distance was augmented by

10
11

It stated that

67 meters.
Unfortunately, as explained by Dr. Rao and

12

Dr. Farkas this morning, there were problems with

13

these conclusions.

14

instead elected to continue open-label

15

administration of a eteplirsen in study 202, which

16

has now been ongoing for over four years and is

17

proposing approval primarily based on the post hoc

18

comparisons of patients in study 201/202 to an

19

external control.

20

In any case, the applicant

Many of you may be wondering why the public

21

is only hearing now about such extensive FDA

22

concerns about eteplirsen and why only after the
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1

NDA has been submitted.

Because of laws governing

2

trade secret, FDA is generally unable to provide

3

any information to the public about its finding

4

regarding drugs under development and is unable to

5

comment about information provided by the drug

6

developer.
Because of those restrictions, some

7
8

decisions or positions taken by the FDA, or FDA's

9

silence, might be construed by the public and the

10

patient community as a lack of caring, a lack of

11

understanding, or a lack of expertise when they

12

simply reflect a legal restriction against sharing

13

commercial confidential information with the

14

public.

15

Advisory committee meetings, such as today,

16

provide a unique opportunity for FDA to discuss

17

with a panel of advisors developer data and FDA

18

views on these data, and we very much look forward

19

to hearing from the committee later this afternoon.

20

I would now like to briefly review with you

21

the evidence that was provided this morning and

22

discuss why we came to very different conclusions

A Matter of Record
(301) 890-4188
FDAOC0001036

260

1

than those of the applicant.

2

the biomarker evidence.

So let's start with

3

We agree that there is evidence of

4

production of exon 51 skipped mRNA with eteplirsen

5

treatment, supporting its proposed mechanism of

6

action.

7

much RNA was produced or whether this mRNA led to

8

production of dystrophin.

9

The method, however, does not show how

After 3 and a half years of treatment, the

10

proportion of muscle fibers with detectable

11

dystrophin, identified by immunofluorescence, was

12

17 percent of normal plus or minus 10 percent.

13

was discussed by Dr. Farkas, it is not clear

14

whether 17 percent constitutes an increase from

15

baseline.

16

method is most useful for showing location of

17

dystrophin in the muscle and has major shortcomings

18

for quantifying dystrophin.

19

As

Also, as discussed by Dr. Rao, this

Therefore, we believe that the most relevant

20

measure of dystrophin for you to consider is the

21

amount assessed by Western blot.

22

3 and a half years of treatment is 0.9 percent of

That amount after
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1

normal, plus or minus 0.8 percent.

2

which became only known to FDA after the NDA had

3

been submitted, is very disappointing and far lower

4

than estimates presented earlier by the applicant.

5

That number,

The biomarker data are important for the

6

committee to consider.

7

believe that the biomarker data are reasonably

8

likely to predict clinical benefit, it would open

9

up the prospect of accelerated approval.

10

As you've heard, if we

There are two parts to this question.

11

First, is there adequate evidence that eteplirsen

12

produced dystrophin?

13

produced reasonably likely to predict clinical

14

benefit?

15

And second, was the amount

There are some aspects of the data that can

16

be considered that if positive would support the

17

reasonably likely question.

18

correlation between the amount of dystrophin

19

detected in the muscles of individual boys, and

20

preservation of their physical abilities, such a

21

link would help support the concept that the amount

22

of dystrophin detected was reasonably likely to

If there were a
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1

predict clinical benefit.

So let's briefly discuss

2

an exploratory analysis FDA conducted.

3

In the figure, which was shown on

4

Dr. Farkas' slide 80, the amount of dystrophin as

5

measured by Western blot is shown on the X-axis,

6

and the change in 6-minute walk distance is shown

7

on the Y-axis.

8

preserved 6-minute walk distance, at the top of the

9

figure, 2 had among the lowest dystrophin levels,

10
11

For the 4 patients with the best

and 2 the highest, as indicated by the arrows.
The data are sparse, but there doesn't seem

12

to be much of a correlation between dystrophin

13

levels and change in 6-minute walk test in this

14

particular group of patients.

15

You haven't seen this figure before, but as

16

you recall, patients in study 202 received either

17

30 or 50 milligram per kilogram of eteplirsen for

18

some 3-plus years, so it is worth considering the

19

dose response for the dystrophin detected at

20

week 180.

21

dose of eteplirsen administered and the amount of

22

dystrophin detected, this would help support that

If there were a correlation between the
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1

eteplirsen produced the dystrophin that was

2

detected.
Again, the data are sparse, but there is no

3
4

support for dose response here.

5

response been present, it could have helped support

6

a concept the eteplirsen treatment was in fact

7

responsible for dystrophin detected by Western

8

blot.

9

Had a dose

Now, let's review the clinical evidence.

As

10

was discussed by Dr. Farkas, study 201 did not show

11

a significant difference between boys treated with

12

eteplirsen and those treated with placebo for the

13

prespecified primary endpoint.

14

When you think of the 6-minute walk data,

15

it's worth considering just how small the sample

16

size is and about the fragility of the findings.

17

So let's consider the two patients in the low-dose

18

30 milligram per kilo group who quickly lost their

19

ability to ambulate.

20

If by chance they had been randomized to the

21

placebo group, it is likely the trial would have

22

shown a statistically significant difference in
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1

favor of the drug, and the result would have been

2

interpreted as showing a large and clinically

3

important treatment effect based on these 12

4

patients.
Of course, the study did not turn out that

5
6

way, but it is important to consider how easily one

7

can be misled by a single study with a small sample

8

size.

9

did not meet its prespecified clinical endpoint.

10

As you heard this morning, the applicant

In addition, just as study 201, study 202

11

describes highly statistically significant results

12

in the comparison between boys treated with

13

eteplirsen in study 201/202 and external controls,

14

presenting a difference of 162 meters between the

15

groups.

16

The applicant also describes that in a

17

comparison of eteplirsen to external control over

18

4 years, only 2 of the eteplirsen treated boys lost

19

ambulation compared to 10 of the 13 untreated

20

external controls.

21
22

The 160 meter difference in the 6-minute
walk distance, if demonstrated in an adequate and
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1

well-controlled study, would provide evidence of

2

effectiveness, but study 202 was not a randomized

3

controlled trial.

4

raise concerns that the differences in ambulation

5

between eteplirsen treated boys and external

6

controls are not related to a treatment effect and

7

may be due to other factors.

8
9

And several lines of evidence

As was described by Dr. Farkas, there appear
to be differences between important baseline

10

characteristics that could affect outcome in boys

11

enrolled in the eteplirsen study compared to those

12

of the registries.

13

For example, the age at initiation of

14

steroid treatment was on average over one year

15

earlier for eteplirsen treated patients.

16

difference alone could have had a significant

17

impact on clinical outcomes.

18

This

Dr. Farkas also described evidence

19

suggesting a differential selection of patients for

20

the registry versus for drug studies, which leads

21

to questions about the comparability of the groups.

22

There may also be unrecognized and potentially very
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1

important factors, which were not balanced by

2

randomization, between the study and the registry

3

cohorts.
There were apparent differences in the

4
5

administration and on the performance of functional

6

tests between eteplirsen treated boys and those of

7

the registry.

8

Dr. Farkas' presentation.

9

the X-axis and the rise time in the Y-axis.

You have seen this basic figure in
Patient age is shown on

10

Eteplirsen is shown in red and external control in

11

blue.

12

It is striking that no boy in the Belgium or

13

in the Italian registry had a recorded rise time

14

greater than 22 seconds, whereas some two-thirds of

15

eteplirsen treated boys did.

16

extremely long, in some cases even greater than

17

40 seconds.

18

Some rise times were

To be very clear, it wasn't that patients in

19

the registries didn't experience this degree of

20

loss of function, the point is that there is a

21

difference, boys outside of the eteplirsen study do

22

not contribute data for rise time greater than
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1

22 seconds.

2

really know why there is a difference.

3

There is a difference, but we cannot

Perhaps the eteplirsen boys were more highly

4

motivated, or perhaps they continued to receive

5

encouragement from parents or staff, or perhaps the

6

physician or the physical therapist at the Italian

7

and Belgium sites elected not to perform testing,

8

or to abort testing, once physical function had

9

worsened.

10

Our concern is that there is an apparent

11

difference, and it is precisely these kinds of

12

differences, differences for known or unknown

13

reasons, that can confound comparisons between

14

patients in an open-label drug study and patients

15

in an external observational cohort.

16

observation is also supported by the comparison to

17

the CINRG data as presented this morning by

18

Dr. Farkas.

19

And this

Similarly, extreme results were recorded for

20

the 4-step climb time in some eteplirsen treated

21

boys, but again not in registry patients.

22

addition, as discussed by Dr. Farkas, some boys in

In
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1

the registry had recorded 10-meter run/walk results

2

and at the same time were declared unable to

3

ambulate, which illustrate the subjectivity in the

4

decision to declare a boy as having lost

5

ambulation.

6

These observed differences indicate that the

7

functional test appeared to have subjective

8

elements and that their performance may have been

9

influenced by decisions made by the boys, the

10

caregivers, or by study investigators.

11

of differences may have a large impact on test

12

results, and there is no way to correct for that by

13

statistics.

14

These types

Another line of evidence that calls into

15

question interpretation of the 6-minute walk test

16

findings comes from the inconsistencies between

17

6-minute walk test results and other clinical

18

endpoints.

19

As displayed earlier by Dr. Farkas, the left

20

figure shows no clear difference between eteplirsen

21

treated boys and external controls in patterns of

22

changes in rise time by age, with the exception of
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1

some more extreme recorded values in eteplirsen

2

treated boys, as we discussed earlier.

3

North Star Ambulatory Assessments on the right

4

indicate a similar decline over time for eteplirsen

5

treated patients and external controls, with large

6

overlap in confidence intervals through 4 years of

7

observation.
Importantly, there is a substantial overlap

8
9

And the

of ambulation results between eteplirsen treated

10

boys, external controls, and natural history.

As

11

was discussed by Dr. Farkas, on the right, the

12

proportion of eteplirsen treated patients still

13

ambulating at age 14 is not clearly different from

14

what is expected for patients with mutation

15

amenable to exon 51 skipping, as shown by the

16

comparison to the Kaplan-Meier curve of loss of

17

ambulation from the CINRG database on the left.
As we heard earlier from Dr. Temple,

18
19

important issues to consider with external control

20

trials are the possibility of bias before the trial

21

and the possibility of bias during and after the

22

trial.

In addition, external control trials are
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1

more likely to be persuasive when the effect is

2

very large and when the natural history is highly

3

predictable.

4

We have seen from the CINRG database and the

5

MD STARnet database that the age of loss of

6

ambulation spans over a decade with 25 percent of

7

boys with mutation amenable to exon 51 skipping

8

ambulatory at age 16.

9

problematic for a historical control study using

10

loss of ambulation or a 6-minute walk test as an

11

endpoint.

That variability is

12

Overall, the historical control comparison

13

conducted by the applicant raises serious concerns

14

about many factors that should be considered in

15

interpreting a historical control study.

16

As Duchenne muscular dystrophy is an orphan

17

disease, an important issue to consider is whether

18

it would have been possible for the applicant to

19

conduct an adequate and well-controlled study.

20

answer clearly is yes.

21

November 2015 an application for another drug

22

developed to treat boys with mutations amenable to

The

This committee discussed in
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1

exon 51 skipping.

As you remember, the application

2

included three placebo-controlled studies, two

3

phase 2 studies with a sample size of about

4

50 patients, and a phase 3 study with over

5

180 patients.
In the discussion at the November meeting,

6
7

the committee raised major concerns about the

8

impact of the sample size of the two phase 2

9

studies on their interpretability.

These two phase

10

2 studies, which were randomized and

11

placebo-controlled, dwarf the single eteplirsen

12

study.

13

As we know, the entire eteplirsen efficacy

14

database consists of 12 patients from a single site

15

with a single investigator, with an open-label

16

design, and an external control.

17

specific minimum number of patients that should be

18

studied to establish effectiveness of a treatment

19

for any rare disease, the number of patients must

20

be sufficient to draw scientific conclusions,

21

taking into account the study design and the study

22

outcome measures.

While there is no
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1

This afternoon, you will discuss whether

2

evidence has been presented to you to support

3

approval based on a biomarker reasonably likely to

4

predict clinical benefit or based on a clinical

5

endpoint.

6

It is important to keep in mind that the

7

difference between accelerated and full approval is

8

the type of endpoint and not the strength of the

9

evidence.

As was discussed by Dr. Dunn,

10

substantial evidence is required for both pathways,

11

and accelerated approval cannot be used to

12

compensate for weak or inconsistent clinical

13

findings.

14

Now, I would like to speak directly to the

15

study participants and their families.

I want to

16

thank you for your extraordinary commitment and

17

efforts to the incredibly important endeavor to

18

make a new drug available for the treatment of

19

Duchenne muscular dystrophy.

20

situation.

21

have placed great hope that this experimental

22

treatment will change the course of your disease.

I do understand your

You have a devastating disease, and you
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1

I understand your fight because it has been

2

my family's fight.

I have a sister who is

3

profoundly disabled since birth, and who almost did

4

not make it through her first days of life.

5

parents spent considerable time and resources to

6

get her access to experimental treatments.

My

7

My parents would have done anything,

8

anything to create a brighter future for my sister,

9

and I would do the same for my children.

And a

10

number of my close collaborators, some in this

11

room, are facing similar situations.

12

But my role here today as a member of the

13

neurology review division is very different.

My

14

role, regardless of the pressure that has been

15

placed on my division, and in particular on the

16

eteplirsen review team, is to present our

17

scientific review and conclusions about eteplirsen.

18

We are a science-based organization.

That

19

review has been very careful.

Really, it has been

20

exhaustive, and has involved a large

21

multidisciplinary team of reviewers.

22

just a few us are talking to you this morning, I

Even though
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1

want to assure you that nothing that was presented

2

today represent the unique view of a single

3

reviewer.

4

team effort with considerable oversight and

5

feedback by all levels of FDA management.

6

Instead, it is the product of a large

We are looking forward to your testimony

7

this afternoon, and I'm looking forward to a good

8

and productive discussion with the members of the

9

advisory committee.

Thank you.

Clarifying Questions

10
11

DR. ALEXANDER:

Thank you, Dr. Bastings.

12

We now have 15 minutes for questions,

13

clarifying questions for the FDA.

14

remember to state your name for the record before

15

you speak.

16

questions to a specific presenter.

17

Again, please

And if you can, please direct your

I'll take the prerogative as chair to ask a

18

first question, which is clarifying the selection

19

of the controls from the CINRG study.

20

some concern raised on the part of the sponsor, if

21

I understood correctly, regarding the way that the

22

controls were selected and that the individuals

There was
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1

that were selected may have represented outliers.
So I'm wondering, from the FDA, if someone

2
3

could speak to how these controls were selected.

4

And in particular, I'm interested in whether there

5

were sensitivity analyses performed using different

6

criteria to select different control groups from

7

the CINRG study, that is, is there an opportunity

8

to look at how the conclusions that one reaches

9

differ based on the control patients selected from

10

CINRG.
DR. FARKAS:

11

It's Ron Farkas.

Well, let me

12

start.

One thing is actually in my mind, it's not

13

exactly clear to me what the issue -- or what the

14

concern was that was raised, but I can describe how

15

we picked the controls.

16

careful to separate -- so the review division

17

didn't take a look at any of the data.

18

look at some of the baseline characteristics of the

19

patients without knowing their course, and then

20

matched patients that were similar just on those

21

baseline characteristics, and then the

22

statisticians conducted these comparisons.

And that was being very

We took a
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1

So there were no -- I mean, on purpose,

2

there were no multiple looks, no sensitivity

3

analyses.

4

similar.

5

think that's something that's important to

6

understand, too.

7

actually wrote out a detailed protocol to do close

8

matching, but there weren't any matches, and so we

9

relaxed and relaxed and relaxed until it just

It was pick some patients that looked
And again, it was not close matching.

We tried close matching.

I

We

10

seemed like there was kind of some similar baseline

11

characteristics and had the statisticians then do

12

the calculations.

13

DR. ALEXANDER:

Thank you.

14

DR. OVBIAGELE:

Bruce Ovbiagele.

15
16
17
18

Dr. Ovbiagele?
My

question is for Dr. Farkas.
DR. ALEXANDER:

Can you speak into the

microphone a little more, please?
DR. OVBIAGELE:

Sure, sure.

My question is

19

for Dr. Farkas.

Of course, when you look at the

20

different prognosticators, the big differences you

21

see already with the steroid treatment.

22

might remember from page 39 of the applicant's

And as you
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1

presentation, the two issues were the age at

2

steroid start, and the other issue was continuous

3

treatment with steroids, which was much, much

4

higher in the eteplirsen group.

5

The applicant looked at the effect of

6

continuous treatment in the external control group

7

and found there was no significant difference.

8

you look to see if there was a difference in terms

9

of age at steroid start, in terms of its effect on

10
11

Did

the outcome?
DR. FARKAS:

Right.

I think that there was

12

a difference in the age at steroid start.

13

getting back to the daily versus every other day

14

treatment, I think one of the concerns that we have

15

is that it didn't seem like the data was reliable

16

for the daily versus every other day.

17

The NDA came in.

But

We took a look at the

18

counts for daily versus every other day.

We raised

19

some concern about that.

20

from the applicant that the data was incorrect as

21

submitted, in that there were more patients on

22

every other day treatment in the historical

And then we heard later
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1

controls than had been originally reported, which

2

raised some definite concerns in our mind when the

3

data seems to change or wasn't really certain.

4

With regard to seeing if there's a

5

correlation between the treatment given and the

6

clinical course, I think at some point -- I think

7

we tried to be careful to point out that, you know,

8

lack of a correlation between low levels of

9

dystrophin and how patients did on clinical course,

10

it's so very underpowered.

11

these other comparisons, we're dividing the

12

patients in half again.

13

So it's true.

And then for some of

There wasn't a correlation

14

shown there, but if it's comparing four patients to

15

four other patients, I'm not sure what we can

16

really see.

17

But again, I think that the main point that

18

I tried to make in the original version of the memo

19

that I wrote, and even later on, is that it isn't

20

necessarily large differences that might account

21

for differences in clinical course.

22

whole issue that's been identified by experts in

I mean, the
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1

DMD is that things that seem small can confound

2

differences between groups.
DR. OVBIAGELE:

3

No, I recognize that, but I

4

think the issue of course is that since that of

5

course is one of the issues that has been raised as

6

potentially problematic, at the very least, it

7

might be somewhat reassuring if there was no impact

8

of age of steroid start on the actual clinical

9

outcome in the external control group, if you see

10

what I mean.
DR. FARKAS:

11

Yes.

I'm just not sure that

12

you can -- so on one particular factor, you can see

13

that very small groups of patients don't divide

14

from each other.

15

reassurance that gives that the differences

16

couldn't have resulted in a changing clinical

17

course.

But I'm not really sure how much

Of course, but backing up, I mean, in some

18
19

sense I regret that almost that I brought this

20

up --

21

(Laughter.)

22

DR. FARKAS:

-- because the sources of
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1

difference between the patients is so large in so

2

many other respects.

3

differences in care can lead to differences in

4

clinical outcome, but it's overshadowed by I think

5

other issues.

6
7
8
9

DR. ALEXANDER:

It was a true point the

Thank you.

Dr. Bastings and

then Dr. Hoffman.
DR. BASTINGS:

Yes, listen.

What we know is

that patients in the registries started the

10

steroids over one year earlier.

11

just too small to look for any correlation with

12

outcomes, but it's a fact that steroid treatment is

13

effective and widely used in Duchenne muscular

14

dystrophy, and the effect of initiating earlier

15

cannot be overstated.

16
17
18

Yes, yes.

The cohort size is

I'm sorry, I said it backwards.

The eteplirsen patients started earlier.
DR. ALEXANDER:

Thank you.

Okay.

So the

19

eteplirsen patients started on average one year

20

earlier, started steroids.

21

DR. BASTINGS:

22

DR. ALEXANDER:

Over one year earlier.
Thank you.

Dr. Hoffman?
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1

DR. HOFFMAN:

Richard Hoffman.

I just have

2

a general question.

It appears that the FDA is

3

suggesting that another placebo-controlled trial

4

will be needed.

5

is granted accelerated approval, would a future

6

placebo-controlled trial ever be possible?

And I was wondering if eteplirsen

7

DR. ALEXANDER:

8

DR. HOFFMAN:

9

DR. ALEXANDER:

10
11

Who is that a question for?
Anybody in the FDA.
And when you say possible,

are you speaking -DR. HOFFMAN:

Well, once it receives

12

accelerated approval, it would be available to all

13

patients, and what patients would want to be a

14

placebo patient at that point?

15

DR. BASTINGS:

I think this is a very good

16

question.

It seems unlikely that if the drug

17

becomes accessible to patients, that anybody would

18

enroll in a future study that is

19

placebo-controlled.

20

DR. ALEXANDER:

21

DR. JENKINS:

22

Dr. Jenkins?
Yes, this is John Jenkins.

To

help address that question, if you recall the
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1

applicant stated their trials are ongoing or

2

planned that they consider to be confirmatory.

3

They had some externally controlled trials for

4

eteplirsen in exon 51 amenable patients.

5

had a couple of trials in two other exons that are

6

placebo-controlled hoping that if they can show a

7

significant difference in those placebo-controlled

8

trials in other exons, it would help to validate

9

the findings for eteplirsen.

10

They also

So their confirmatory trials are externally

11

controlled for eteplirsen, placebo-controlled for

12

two other exon-skipping patient populations.

13

think you raise a good point about -- anytime a

14

product is approved under accelerated approval, or

15

any type of approval, the question of whether you

16

can then do a trial that's placebo-controlled

17

becomes very challenging, particularly in serious

18

and life-threatening diseases where patients may

19

not be willing to be on placebo.

20
21
22

DR. ALEXANDER:

Thank you.

But I

Dr. Onyike and

then Dr. Gordon.
DR. ONYIKE:

Thank you.

Chiadi Onyike.
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1

Now, I'd just like to take attention to slide 72,

2

if we could pull that up please.

3

yes, acknowledging -- this is for Dr. Farkas.

4

Acknowledging that you've looked at converting

5

multiple levels of evidence and converging

6

outcomes, especially on the clinical side, I just

7

wanted to explore for a minute the subset of

8

subjects in the treatment group who seem to have

9

function -- I mean preserved walking, so the ones

10
11

Slide 72.

And,

that are encircled.
I just wondered if you had a way -- I know

12

that most of the comparisons that are done with

13

respect to the two groups are based on a visual

14

analysis, at least the way you presented it, on a

15

visual analysis of the trajectories of the slopes.

16

I just wondered if you had some way to

17

quantitatively analyze the trajectories of those

18

slopes and to compare them.

19

that is because your analysis of any extrapolation

20

as to what might be the future of these subjects

21

was based on other sources of data as opposed to

22

direct comparisons.

And the reason I say

So I just wondered if you were
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1

able to do that.
DR. FARKAS:

2

Yes, well I guess the first

3

thing, or to pick up on the last part of what you

4

said, is that everything is external, all the

5

comparisons are external.

6

patients that were selected by the applicant, and

7

other sources of information were basically

8

available at the same time.

So this was one group of

Part of the issue is -- I mean, the FDA had

9
10

asked for comparison to multiple sets of data, all

11

the data that might be available.

12

primary comparison to one historical group versus

13

another historical group.

So there is no

14

But as to your question of numerical

15

comparisons, I think that's an important point, but

16

that's not the way we can analyze studies like

17

this.

18

controlled trials.

19

an answer in the numbers because we have to account

20

for these other sources of differences between the

21

groups.

22

This is just the truth about historically
There's not really going to be

So one of the key pieces of advice that we
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1

give to people is that if there's the opportunity

2

for doing a historically controlled trial for

3

sponsors, but that unless there's a clear

4

difference, kind of an obvious difference, is the

5

answer in the end between the treated patients and

6

the controls, it wouldn't be possible normally to

7

conclude that it was an effect of the drug and not

8

other differences between the patients and the way

9

the study was conducted.
DR. ALEXANDER:

10

I'd like to wait one minute,

11

please, for Dr. Gordon and just go to Dr. Romitti

12

if we can, and then we'll come to Dr. Gordon at the

13

close of this section.
DR. ROMITTI:

14

Okay.

Paul Romitti.

So there

15

has been discussion by both the applicant and the

16

FDA about dialogue that's gone back and forth.

17

in going through the materials and trying to

18

construct my own timeline of all these dialogues,

19

it's just unclear to me when this recommendation

20

from slide 50 of Dr. Farkas' slides was first

21

given.

22

And

So that slide, as you see there, says the
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1

FDA consistently and strongly encouraged the

2

applicant to perform a randomized double-blind

3

control trial.

4

year that recommendation was first made?

5

Can you give us the month and the

DR. FARKAS:

Well, I mean I have the month

6

and the year somewhere.

7

But I would be able to say that -- so the applicant

8

conducted an analysis at about week 48 in the

9

original study 201 and presented those analyses to

10
11

It's not right in my head.

us in late 2012 or 2013.
We were very much concerned that their

12

analysis was not supportable, not scientifically

13

supportable, and were giving them very strong

14

feedback from that point that we thought that would

15

not be convincing data.

16

DR. ALEXANDER:

17

DR. BASTINGS:

Dr. Bastings?
I think Dr. Dunn has the

18

exact date.

19

on multiple occasions, not just one time, on

20

multiple occasions.

21
22

Maybe he does.

DR. DUNN:

This has been stated

Dr. Dunn?

I have one exact date for you.

Keeping in mind that 1, 2, 3, 4, 5, at least 6
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1

people in a row here have said, more times than I

2

can count individually to the sponsor, you need to

3

do that.

4

from Dr. Breder, the primary reviewer of this

5

application, mentions the importance of conducting

6

a placebo-controlled design using multiple fixed

7

doses in phase 3 development, on June 14th of 2011.

The date that's in front of me right here

8

DR. ROMITTI:

9

DR. ALEXANDER:

10
11
12

Thank you.
Thank you.

Dr. Cohen [sic], final question for this
section?

I'm sorry, Dr. Gordon.

DR. GORDON:

This is Mark Gordon, industry

13

representative.

14

from Dr. Farkas and Dr. Bastings, both of you

15

mentioned that the inability to perform the

16

6-minute walk test was an important determinant in

17

the loss of ambulation.

18

So to follow up on the comments

You also mentioned that there was some level

19

or element of a subjective component that possibly

20

influenced the function.

21

the sponsor's study and in CINRG, was there any

22

protocol defined definition of the inability to

So my question is both in
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1
2

perform the 6-minute walk test?
DR. FARKAS:

That's an important point.

And

3

the protocols from the natural history study were

4

extremely brief, and they didn't specify anything;

5

extremely brief, just several pages.

6

The protocol for the CINRG study is very

7

detailed.

It does make mention of a 25-second

8

cutoff for the 10-meter run/walk, but it doesn't

9

specify very clearly actually how or when endpoints

10

will be measured.

11

Dr. McDonald here, and he's been extremely helpful

12

to the FDA, and we've discussed on the phone with

13

his collaborators.

14

And I mean we have, you know

To our understanding, it is a subjective

15

discussion the patients and the parents and the

16

investigators do decide at the study visits what

17

test the patient will attempt and which they won't.

18

DR. ALEXANDER:

Thank you.

I'd like to give

19

the sponsor a chance to respond either or both to

20

that question and any other very brief responses to

21

questions that have been raised, and then we'll

22

move to the open public hearing.
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1

MS. RUFF:

Thank you very much.

We have

2

Dr. McDonald here, who will answer a question about

3

the choice or the decision about 6-minute walk test

4

and loss in ambulation.

5

like to just address a comment about when FDA told

6

us about placebo-controlled studies.

7

DR. MCDONALD:

And then Dr. Kaye would

My name is Dr. Craig

8

McDonald.

I'm director of neuromuscular disease

9

clinics at University of California Davis.

And I'm

10

the study chair of the CINRG Duchenne Natural

11

History study.

12

Therapeutics for my time, and I have no direct

13

financial interest in the outcome of today's

14

meeting.

I've been compensated by Sarepta

15

I would like to make some a few very

16

important clarifying points here with regard to the

17

definition of loss of ambulation.

18

the first slide up.

19

If I could have

The CINRG has a very specific definition of

20

loss of ambulation.

We've published multiple

21

studies in peer reviewed journals based on this

22

definition.

It's based on a physician assessment,
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1

patient and parent report a full-time wheelchair

2

use on a standard CRF, so there's no independent

3

household ambulation or minimal ambulation.
This is, when available, corroborated by the

4
5

loss of the ability to perform the 10-meter

6

walk/run test.

7

and standard than what I think the sponsor

8

appropriately used in this trial.

9

the next slide up.

That's a very different definition

If I could have

The sponsor defines the loss of ambulation

10
11

as the acquisition of a 6-minute walk distance of

12

zero.

13

worldwide available literature on 6-minute walk

14

distance that has been obtained both in placebo

15

arms as well as registries.

16

And what you see on the left is actually the

The data on the right is actually published

17

registry information from Goemans.

18

quite dramatic here is you see that the data is

19

almost superimposable in terms of that obtained by

20

natural history studies and that obtained in

21

placebo-controlled arms of studies.

22

What's really

So this really I think addresses the concern
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1

about motivational aspects or biases, where we're

2

seeing very similar data.

3

here is if you look at this definition of loss of

4

ambulation, virtually only about 2 to 3 percent of

5

patients, based on a 6-minute walk distance

6

definition, continue ambulating past the age of 15.

7

The most important point

If I could have the next slide.

This was

8

the CINRG data that was discussed by the sponsor as

9

well as by Dr. Farkas.

And what we see here is the

10

patients from the CINRG cohort exon 51 mutations,

11

the 25 percent of patients that Dr. Farkas alluded

12

to there, that's based on a CINRG definition of

13

inability to perform the 6-minute walk test as well

14

as physician and patient determination of full-time

15

wheelchair use.

16

I should point out that this is rather

17

limited data set.

It only represents 3 patients,

18

that when you talk about 25 percent, that only

19

represents 3 patients.

20

line there is something very different I think with

21

the eteplirsen treated patients.

22

first of all, those patients haven't reached the

And what we see in the blue

We're seeing,
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1

age of 16 yet.

But what we see is 10 of

2

12 patients still walking based on rigorous

3

definition of 6-minute walk distance as the

4

definition.
If I could just finish by focusing on rise

5
6

time, as this has been something that has been an

7

important point made by the FDA.

8

the next slide up.

If I could have

So rise time and rise ability is really an

9
10

important prognostic endpoint.

11

next slide up.

12

out here, there's a matter of definitions.

13

focuses on the absolute time taken to perform the

14

test.

15

focuses on the critical importance of the loss of

16

this endpoint in terms of independent ability to

17

perform the test.

18

And I think it's important to point
The FDA

The sponsor, on the other hand, really

So the loss of this endpoint as we know it

19

is really what's prognostic.

20

data here.

21

on this screen.

22

If I could have the

And this is CINRG

If we could pull up the slide actually
Slide up, please.

This is actually CINRG data on rise ability
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1

and loss of rise ability and its prognostic

2

importance for loss of ability to ambulate.

3

what you see here actually in the CINRG data is

4

it's not the absolute value of rise time that's of

5

prognostic value, it's the loss of the rise

6

ability.

7

And

So what you see there in the red are those

8

patients who have completely lost the ability to

9

rise independently.

And virtually 50 percent of

10

those patients have lost the ability to ambulate

11

within 12 months.

12

patients lose the ability to ambulate at 24 months.

13

If you look at purple and blue lines at the

And in fact, 70 percent of those

14

top, that shows the survival curves when rise time

15

is less than 5 seconds, 5 to 10 seconds, or greater

16

than 10 seconds.

17

prognostic value.

18

rise ability independently.

The actual rise time is not a
The importance is the loss of

19

If we could just show the next slide, this

20

shows how the sponsor has actually focused on loss

21

of rise ability independently.

22

there is 3 years out a high percentage of

And what you see
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1

eteplirsen treated patients have maintained the

2

rise ability, a very small percentage of the

3

external controls.

4

striking is when you look at years 1, 2 and 3, the

5

patients that have lost rise ability have still

6

maintained the ability to ambulate over a prolonged

7

period of time.

8
9
10

But I think what's even more

Thank you.

DR. ALEXANDER:

Thank you very much.

I do

want to move on to the portion of the open public
hearing.

11

(Applause.)

12

DR. ALEXANDER:

13

Dr. Bastings, and then we'll move on to the

14
15

Thank you very much.

open public hearing.
DR. BASTINGS:

I would like the applicant to

16

bring back the slide comparing the Kaplan-Meier

17

curve from the eteplirsen patients to the CINRG

18

database that they just showed.

19
20
21
22

DR. ALEXANDER:

Can the sponsor please

project that slide?
DR. BASTINGS:

Yes.

I would like to point

out that that slide is totally misleading, because
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1

most of the eteplirsen patients shown in blue here

2

have not reached the age 15.

3

way to make that sort of comparison because they

4

simply have not reached that age yet.

5
6

So there is just no

Open Public Hearing
DR. ALEXANDER:

Thank you.

We will have

7

more time for discussion during the question period

8

after the open public hearing.

9

Both the Food and Drug Administration and

10

the public believe in a transparent process for

11

information-gathering and decision-making.

12

ensure such transparency at the open public hearing

13

session of the advisory committee meeting, FDA

14

believes that it is important to understand the

15

context of an individual's presentation.

To

16

For this reason, FDA encourages you, the

17

open public hearing speaker, at the beginning of

18

your written or oral statement, to advise the

19

committee of any financial relationship that you

20

have with the sponsor, its product, and if known,

21

its direct competitors.

22

For example, this financial information may
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1

include the sponsor's payment of your travel,

2

lodging, or other expenses in connection with your

3

attendance at the meeting.

4

encourages you at the beginning of your statement

5

to advise the committee if you do not have such

6

financial relationships.

7

Likewise, FDA

If you choose not to address this issue of

8

financial relationships at the beginning of your

9

statement, it will not preclude you from speaking.

10

The FDA and this committee place great

11

importance on the open public hearing process.

12

insights and comment provided can help the agency

13

and this committee in their consideration of the

14

issues before them.

The

15

That said, in many instances and for many

16

topics, there will be a variety of opinions.

17

of our goals today is for this open public hearing

18

to be concluded in a fair and open way where every

19

participant is listened to carefully and treated

20

with dignity, courtesy, and respect.

21

please speak only when recognized by the

22

chairperson.

One

Therefore,

Thank you for your cooperation.
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Will speaker number 1 please come to the

1
2

podium and introduce yourself?

3

name and any organization you are representing for

4

the record.
MR. FITZPATRICK:

5
6

you for allowing me --

7

DR. ALEXANDER:

Please state your

Good afternoon, and thank

Can you please speak a

8

little more directly into the microphone?

9

Microphone on, please.

10
11

We need audio at the

podium.
MR. FITZPATRICK:

Good afternoon, and thank

12

you for the opportunity to address the advisory

13

panel this afternoon.

14

I represent the 8th Congressional District of

15

Pennsylvania.

16

My name is Mike Fitzpatrick.

I want to begin by thanking you for holding

17

this hearing, as well as for the agency's ongoing

18

commitment to use its full range of tools and

19

authorities to expeditiously review candidate

20

therapies for rare but devastating diseases, like

21

Duchenne muscular dystrophy.

22

I'm a member of the Congressional Rare
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1

Disease Caucus, and I've discussed and advocated

2

for funding and research opportunities for a number

3

of medical conditions, many of which have

4

connections to my district in Bucks County,

5

Pennsylvania.

6

That connection for Duchenne muscular

7

dystrophy is 15-year-old Jake Wesley, who suffers

8

from this terrible disease.

9

Jake's position, the decline of his health has been

Sadly, like so many in

10

precipitous.

11

like Jake is unacceptable.

12

progress year after year, robbing him along the way

13

of any sense of his own independence, and Jake

14

deserves better.

15

The risk of doing nothing for someone
I've seen his disease

There is a path forward, one which could

16

alter the lives of all Duchenne patients in a very

17

positive way, giving them a chance to live a

18

longer, better life.

19

the Congress along with the FDA have made

20

tremendous progress toward, through the Food and

21

Drug Administration Safety and Innovation Act,

22

providing new therapies intended to treat persons

As you know, in recent years
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1

with life-threatening and severely debilitating

2

illnesses, especially where no satisfactory

3

alternative therapy exists, in this case Duchenne.
The accelerated approval pathway outlined in

4
5

Section 901 of the Act, allows demonstrably safe

6

therapies that treat an unmet medical need, and

7

appear to be efficacious, even with some

8

uncertainty, to avoid the years of regulatory

9

barriers and become accessible earlier to patients

10

who otherwise have no other option.
FDA has been most successful at applying

11
12

flexibility in oncology and HIV/AIDS to speed

13

patient access to apparently safe treatments, but

14

the need and the opportunity to adopt innovative

15

and flexible approaches to the review of rare

16

disease drugs has never been greater than it is

17

today.

18

Children like Jake are waiting.
That is why today my urgent call is echoed

19

by 108 other bipartisan members of Congress who

20

have joined me in writing to Dr. Janet Woodcock,

21

and I would ask, with the panel's permission, that

22

this letter, signed by 108 of my colleagues, be
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1

entered as a part of this record today.

2

I remain committed to ensuring --

3

(Applause.)

4

MR. FITZPATRICK:

5

-- and it's difficult to

get 108 of my colleagues to agree -- [mic off].

6

DR. ALEXANDER:

7

(Applause.)

8

Will speaker number 2 please come to the

9

Thank you very much.

podium and introduce yourself.

Please state your

10

name and any organization you are representing for

11

the record.
MS. JURACK:

12

Yes.

Good afternoon,

13

committee.

14

been financially compensated by anyone to be here

15

today.

16

15-year-old.

17

battling Duchenne muscular dystrophy for 10 years

18

now.

19

deletion mutation in genes 49 and 50, making him a

20

perfect candidate for exon 51 skipping therapies.

21

Joshua lost his ability to walk at age 9,

22

My name is Karen Jurack, and I have not

I am the mother of a soon to be
His name is Joshua.

He has been

He was diagnosed at 4 and a half with a

had spinal fusion surgery at age 13, and since the
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1

surgery Joshua has lost a great deal of his arm

2

mobility.

3

a distressing loss of independence.

He can no longer feed himself, which is

As a parent, it's very difficult to watch

4
5

your child continue to get weaker every day.

You

6

feel absolutely helpless, and you never believe

7

you're doing enough to help your child get better.

8

Because steroids alone are not sufficient, I

9

constantly check the availability of clinical

10

trials for Joshua.

And unfortunately, in the

11

majority of cases, he did not qualify for those

12

studies because he has not been ambulatory for

13

several years.
When I found the Sarepta eteplirsen study, I

14
15

was delighted because the study parameters were

16

such that we could potentially qualify.

17

2015, Joshua and I went to Johns Hopkins and tried

18

to take part in this trial, however he was excluded

19

because he could not lift a glass of water to his

20

mouth.

21
22

In March

We were devastated by this news.
In the fall of 2015, as part of their

medical training, Joshua was interviewed by some
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1

medical students.

2

asked was what he worries most about for the

3

future.

4

very calmly and soberly said he was worried most

5

about his lungs and heart failing him.

6

the reality in which he lives, the thoughts of his

7

mortality that totally consume his every being.

I fully expected him to say college, but

This shows

Joshua has a brilliant mind, however he is

8
9

One of the questions he was

trapped in a body that doesn't work.

He's always

10

been an exceptional child.

He's an overachiever in

11

academics, scouting life, and unfortunately with

12

Duchenne.

13

progressing at a faster rate than most of his

14

peers.

15

for our family.

Joshua's muscular dystrophy seems to be

Now more than ever time is of the essence

Despite his physical decline, Joshua remains

16
17

optimistic and determined to meet his goals in

18

life.

19

Scout service project this coming Saturday.

20

For example, he'll be completing his Eagle

Although Joshua was not included in the

21

trial for eteplirsen, we would welcome the

22

opportunity to have access to this drug therapy.
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1

For Joshua, success would include gaining some

2

strength in his arms where he could once again feed

3

himself and not be secluded from others during

4

school lunch.

5

skipping could improve and prolong his quality of

6

life, we would be thrilled with the prospect.

If there's the slightest chance exon

Exon skipping therapies offer our family and

7
8

many like ours a tangible hope that a viable option

9

for slowing the progression of Duchenne is at hand.

10

With exon 51 skipping therapies, Joshua's future

11

may become more of a reality.

12

time.

13

(Applause.)

14

DR. ALEXANDER:

Thank you for your

Thank you very much.

Will

15

speaker number 3 please come to the podium and

16

introduce yourself.

17

organization you are representing for the record.

18

MR. BASILE:

Please state your name and any

My name is Carlo Basile, and

19

Make Duchenne History Coalition paid for my trip

20

today to be here.

21

to speak today.

22

I'm chief secretary to Massachusetts Governor

I thank you for the opportunity
Again, my name is Carlo Basile.
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1

Baker.

He wants everyone in the Duchenne family to

2

know he stands behind us.
As one public servant to another, I want to

3
4

remind you that your job's here to serve the

5

people.

6

everything I say is as a parent and not as the

7

governor's chief secretary -- I find it insulting

8

that someone would tell me or these people behind

9

me that you understand.

10
11

But before that, before I go on -- and

Unless you have a child

that has muscular dystrophy, you don't understand.
Today, your job is to serve all Americans

12

who are living with Duchenne, have lost one to

13

Duchenne, or yet to be diagnosed or born with

14

Duchenne.

15

would like to make two important points lacking in

16

the FDA's framing of the vote questions.

17

points are important to ensuring you should uphold

18

the integrity of the vote process.

19

To help inform your deliberations, I

These

First, the FDA states in framing the vote

20

questions that, quote, "The intent of the statutory

21

requirements is to reduce the chance of incorrect

22

conclusion that a drug is effective when in fact it
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1

is not effective."
Earlier today, Christine McSherry mentioned

2
3

this is type 1 error.

I'm disappointed that there

4

is no similar mention in FDA's briefing materials

5

about type 2 errors, where the FDA fails or delays

6

approval of a drug that is in fact effective.

7

would like the FDA to address after the open public

8

hearing how they are accounting for type 2 errors

9

today.

I

10

Every day with my son, I witness the human

11

costs would be making type 2 error Duchenne in the

12

Duchenne population.

13

Carlo Jr. has followed the natural history of

14

Duchenne and lost the ability to carry his

15

backpack, run with his brother at a natural speed,

16

bouncing a basketball, amongst other things.

17

the next three years, I don't even want to imagine

18

what he'll be facing.

19

In the past year alone,

And

My second point is, the FDA emphasizes

20

upholding statutory standards of approval.

Yes, a

21

drug must demonstrate effectiveness to be approved.

22

But according to the regulations, the FDA also must
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1

apply the broadest flexibility in applying the

2

statutory standards for the drugs that treat

3

life-threatening, severely debilitating diseases,

4

especially where no alternative therapy exists.
Just the context, the Congress passed the

5
6

FDASIA 2 -- [mic off].

7

DR. ALEXANDER:

8

Thank you very much for your

comments.
(Applause.)

9

DR. ALEXANDER:

10

And I'd like to ask if

11

everyone would mind holding their applause until

12

the end.

13

hearing from and would just request that you hold

14

your applause until the final speaker.

15

speaker is speaker number 4.

16

come to the podium and state your name and any

17

organization that you're representing for the

18

record.

19

We have about 52 speakers that we'll be

MS. MINER:

The next

If you could please

My name is Malanie Miner.

My

20

travel was paid for by Make Duchenne History

21

Coalition.

22

By the time Cobi was 3 years old, we had a feeling

My 17-year-old son, Cobi, has Duchenne.
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1

something just wasn't quite right.

2

was 5, we got a diagnosis of Duchenne.

3

By the time he

During a visit to Cincinnati Children's

4

Hospital in 2011, we were told that Cobi could be a

5

candidate for a new drug trial, the same trial that

6

is under review today.

7

showed that he met all of the strict requirements

8

for this trial.

9

and relatively healthy for an 11-year-old with

10
11

An initial pre-screening

At this time, Cobi was ambulatory

Duchenne.
Unfortunately, there was a delay in the

12

start of the trial, and by the time Cobi was

13

screened in July of 2011, at age 11, his baseline

14

walk test had declined so much that he no longer

15

met the study's strict trial criteria.

16

devastated by the decline at only 11 years old.

17

Cobi broke his leg soon after and never

We were

18

walked again.

It is very bittersweet for me to be

19

here and see the boys who have been on eteplirsen

20

since 2011 and compare them to my son.

21

ago, Cobi was just like them, but now the

22

difference is stark and painful.

Five years
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A few weeks ago, Cobi contracted pneumonia.

1
2

He suffered from septic shock.

During a prolonged

3

stay in the ICU, we heard more devastating news.

4

Cobi is now in heart failure.
In their briefing documents, FDA states that

5
6

the loss of ambulation ranges from 8 to 18 years

7

old.

8

people I know in the Duchenne community.

9

a lot of 9 and 10-year-olds with Duchenne dying,

10

yet there was no mention of that in the briefing

11

documents.

12

This is not what I see in the hundreds of
There are

There are a lot more boys like Cobi who have

13

Duchenne dying in their late teens than there are

14

ones walking until their late teens, as described

15

in the FDA's briefing documents.

16

true placebo and a true natural history of

17

Duchenne, the eteplirsen boys are not.

18

My son is the

In summary, Cobi would be with us today, but

19

because of his heart failure he could not attend.

20

And if eteplirsen is approved, I believe that it

21

could still help Cobi.

22

could still potentially improve and prolong his

If he had access to it, it
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1

life.

2

(Applause.)

3

DR. ALEXANDER:

Thank you for sharing your

4

experience.

Will speaker number 5 please come to

5

the podium and introduce yourself?

6

your name and any organization you are representing

7

for the record.

8

MS. McSHERRY:

9

This is Christine McSherry.

Please state

Thank you, Malanie.
Jett Foundation

10

and Make Duchenne History Coalition provided the

11

funds for my travel this morning.

12

Dr. Bastings point, I just want to remind FDA and

13

the panel that one of the reasons why the parents

14

came to you before the data was presented is

15

because we saw those signs that the drug was

16

working, and therefore a placebo-controlled trial

17

would be not feasible.

18

comment.

19

Just to get to

I just wanted to make the

But I'd like to talk to you today as mother

20

and advocate.

You did hear from me this morning in

21

the Patient Reported Outcome project.

22

was diagnosed when he was 5, today he's 20.

My son Jett
Jett
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1

took his last steps at the age of 13 despite being

2

on 40 milligrams of daily deflazacort.

3

dose.

4

ambulation safety study for eteplirsen, and in my

5

view, he has stabilized and some things have gotten

6

better, and you've heard about those things.

It's a high

Last year, Jett enrolled in a limited

But that's not what I'm here to talk to you

7
8

about today.

I want to make sure that the panel

9

understands what all of us are advocating for.

10

We're asking the FDA to approve a drug that's

11

demonstrated consistently efficacy on multiple

12

measures.

13

We're asking that the agency utilize

14

flexibility in the tools it has to approve a

15

remarkably safe drug while pursuing confirmatory

16

trials.

17

clear that eteplirsen is not working, we will stand

18

behind the agency should it decide to remove it

19

from the market.

20

work.

21
22

If as a result of those trials, it becomes

You see, we only want drugs that

We're not asking the FDA to lower its
standards or grant wishes to a desperate community.
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1

We are a community that is well-informed, a

2

community that funds and drives research, a

3

community that writes draft guidance for drug

4

development.

5

eteplirsen has met the safety and effectiveness

6

standards for accelerated approval.

We are here in large numbers because

As a mother and an advocate, I'm surprised

7
8

and disappointed by the briefing documents released

9

in January, even more so by those released last

10

week.

11

the Division of Neurology is seeking to send a

12

message to Sarepta, industry, and the rare disease

13

community; a message that we will only accept a

14

large randomized, double-blind, placebo-controlled

15

trial, no matter what the severity or the disease.

16

What's clear from those documents is that

We were very encouraged when FDA issued the

17

DMD draft guidance, which included historically

18

controlled data as a potential pathway for

19

approval.

20

aggressively from that guidance is extremely

21

disheartening.

22

Now to see the FDA distancing itself so

If FDA really wanted a large placebo-
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1

controlled trial, why did the neurology division

2

guide the company to start a single-arm study in

3

the 4 to 6-year-olds who would age into that study?

4

There's virtually no one left who is drug naïve to

5

enter into such a trial.

6

provide clear, viable regulatory pathways towards

7

approval.

We expect the FDA to

The goal post cannot be changed.

8

Twenty-five years ago, FDA utilized

9

accelerated approval to save a generation of young

10

men dying of AIDS.

Today the agency has another

11

generation of young men that they could also save

12

from Duchenne.

13

division to join oncology and the anti-viral

14

divisions, among others, follow [mic off].

It's time for the neurology

15

(Applause.)

16

DR. ALEXANDER:

Thank you.

Will speaker

17

number 6 please come to the podium and introduce

18

yourself?

19

organization you are representing for the record.

20

Please state your name and any

MR. WILLIAMS:

My name is Brady Williams.

21

My friend, Bryson Foster, a former NBA goodwill

22

ambassador, said if we can find a cure, we can save
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1

people's lives.

We have not found a cure, but we

2

are saving lives with this drug.

3

stops walking with DMD around 10 years old, but I

4

am still going strong, nearly 15 years old.
MS. WILLIAMS:

5

The average boy

My name is Martha Williams,

6

and the Make Duchenne History Coalition arranged

7

for our travel.

8

with me today.

He walked in at 14 years and

9

11 months old.

He's still able to walk

This is my son Brady standing here

10

independently, other than long distances, and

11

that's quite an accomplishment for any boy Brady's

12

age with Duchenne muscular dystrophy.
Brady's steroid usage has only changed once

13
14

in the 9 and a half years that he's been on it.

15

The change was simply due to the recommended dosage

16

for his weight, and he's still under-dosed for his

17

weight.

18

many extended breaks.

19

He's been off and on physical therapy with

The therapy consists of 1 to 2 times a week,

20

in the pool and on land, and there's been times

21

that we've had a break or more from therapy.

22

home we do some stretches, and he wears night

At
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1

splints a few nights a week, but this is the

2

typical regimen for a boy with DMD, and this is by

3

no means to be considered an intense treatment.

4

Although Brady still falls on occasion,

5

these falls have gone from almost a daily

6

occurrence to 1 to 2 times a month.

7

to know that we don't have to fear a fall every

8

time he's out of our sight.

9

one of the only boys in his age range with Duchenne

10
11

It's a relief

At MDA camp, Brady is

muscular dystrophy still able to walk.
He can get out of the pool and jump in from

12

the side independently.

13

water for 10 minutes at a time, and before he was

14

on the medication, he would sink immediately below

15

the water because he didn't have enough strength in

16

his neck to hold himself up.

17

He can keep his head above

Brady's lung function continues to be good,

18

and his heart is functioning normally, which was

19

confirmed with his recent cardiac MRI.

20

Brady's ability to walk is reassuring us that this

21

treatment is working as intended, him having good

22

lung and heart function is more than we could hope

Although
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1
2

for at his age with this disease.
Brady has been infused weekly for 5 and a

3

half years without missing one single dose.

4

than the occasional bruise, which would be expected

5

with any needle, he has had zero side effects from

6

this medication.

7

Other

We have no doubt without the treatment,

8

Brady would have been confined to a wheelchair full

9

time, and we would not see the heart and lung

10

function he has from being in this trial.

11

medication is safe, it's effective, it's working.

12

This

Brady along with these other boys have

13

endured more than most do in a lifetime.

14

approval of this medicine is essential to ensure

15

his continued stabilization for his heart and lungs

16

and reduce the overall decline for him and the

17

others afflicted with Duchenne muscular dystrophy.

18

Thank you.

19

(Applause.)

20

DR. ALEXANDER:

The

Thank you very much.

Once

21

again, please hold your applause until the final

22

speaker has spoken.
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1

Will speakers number 7 please come to the

2

podium and introduce yourselves?

3

names and any organization you're representing for

4

the record.

5

MR. DUNNE:

Please state your

My name is Chris Dunne.

My wife

6

and I are the parents of Ryan, a 12-year-old boy

7

who was born with Duchenne muscular dystrophy.

8

Being a parent of a child with DMD means that there

9

are a lot of milestones ahead.

In the not too

10

distant future, Ryan will lose the ability to walk

11

and will be forced to rely on a wheelchair.

12

After that, Ryan will lose the ability to go

13

to the bathroom on his own, and then he will not be

14

able to feed himself.

15

ability to breathe on his own, and he will die

16

before he has a chance to truly live.

17

Finally, he will lose the

Those are just a few challenges that Ryan

18

has to look forward to.

He already has to live

19

with the fact that he cannot play with his peers,

20

that he has to struggle in school, that as a fifth

21

grader he is smaller than most second graders

22

because he has to take steroids all of his life.
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In 2014, Ryan had the opportunity to become

1
2

part of the eteplirsen trial.

We jumped at the

3

chance.

4

ability when he was 9.

5

eteplirsen for 72 weeks without any adverse events

6

or side effects.

7

enemy of children with DMD.

8

given us a reason to hope.

Ryan did not jump because he had lost the
Ryan's been receiving

Time has always been the worst
Eteplirsen has however

The people who see Ryan daily, teachers,

9
10

therapists, friends and family, notice that things

11

are better, less falls, more stamina, greater

12

strength, and even a regained ability to jump.

13

this on a steroid dosage that is less than half of

14

the standard 0.9 milligrams per kilogram.

All

Not a single person here believes that

15
16

eteplirsen is the cure for DMD, but no one can deny

17

that it is a valuable treatment.

18

important to boys with DMD as insulin is for

19

diabetics.

20

children are denied this life-saving medicine, a

21

steady downward progression ending in an untimely

22

death.

Eteplirsen is as

We know what will happen if our

You can change that today.
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1

(Applause.)

2

MR. PASCHAL:

Hello.

My name is Kris

3

Paschal, and I am a father of a 13-year-old boy,

4

Samuel, with Duchenne muscular dystrophy.

5

Sam and our family moved to England in 2011 because

6

we didn't have much faith in the FDA's ability to

7

take up orphan drugs, and thought the best

8

opportunity would be in Europe where Sam

9

participated in the drisapersen trial.

We have

10

since repatriated and become a part of the

11

eteplirsen trial.

12

Our son

The difference between the two have and

13

night and day in efficacy.

14

6 times when the protein in his urine on the other

15

drug was elevated.

16

we've been on eteplirsen, so the efficacy is night

17

and day.

18

Sam had no less than

He has never had that since

I'd like to remark that this morning, we

19

spoke of the law behind this, and I think Estes

20

Kefauver and Oren Harris would be appalled at the

21

process we are going through.

22

protect the consumer who was uneducated from the

It was meant to
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1

unscrupulous drug companies.

2

clear evidence that we have an educated consumer

3

here who is asking that you seriously consider this

4

given the merits of the drug.

5

(Applause.)

6

DR. ALEXANDER:

I think today we have

Thank you very much.

Will

7

speaker number 8 please come to the podium and

8

introduce yourself?

9

organization you are representing for the record.
DR. FLETCHER:

10

Please state your name and any

My name is Sue Fletcher.

I'm

11

a researcher with Murdoch University in Australia.

12

We pioneered PMOs for exon skipping and developed

13

the eteplirsen sequence license to Sarepta, I

14

therefore have a financial interest in the outcomes

15

of today.

I am also a consultant to Sarepta.

In this presentation, I comment on three

16
17

issues:

the validity of Western blot to assess

18

dystrophin expression, how much dystrophin is

19

normal, and lessons learned from the mdx mouse.

20

Western blotting is a useful technique for

21

assessing protein quantity and quality and

22

comparing between samples within a study.
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1

At this time, no universal dystrophin

2

reference standard is available, and therefore,

3

each study must stand alone and be accompanied by

4

valid reference standards.

5

cannot equate dystrophin expression in one study

6

with data from another that uses a difference

7

reference and different protocols.

This means that we

8

Dystrophin levels cited in Duchenne and

9

Becker are mostly from early reports relying on

10

technologies not consistent with accurate

11

quantitation.

12

reference samples do not all lie within the linear

13

range, quantitation is not possible.

14

If signals from the test and

A black image band from a blot means pixels

15

are saturated, and therefore using current

16

technology are interpreted as infinity.

17

a blot showing muscle protein expression in

18

non-dystrophin subjects; dystrophin in samples D

19

and E differ by approximately 9-fold.

20

obvious that such a broad range in dystrophin

21

levels would have implications for the analysis of

22

de novo dystrophin expression in samples.

I present

It is
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1

The dystrophin Western blot data presented

2

by Sarepta demonstrates greater scientific rigor

3

than is evident in any other published reports I

4

have studied.

5

DMD muscle is reported as average 0.08 percent

6

relative to the reference sample used, and that in

7

muscle from treated patients 11-fold higher.

8
9

Dystrophin expression in untreated

Use of a different reference sample and/or
protocol would deliver different numbers, but it is

10

the increase in dystrophin expression after

11

eteplirsen treatment that is the important outcome.

12

If the 180-week dystrophin analysis of 0.9 was

13

relative to the higher dystrophin on our

14

immunoblot, that is sample E, then comparison to

15

sample E would yield a figure of 8.1 percent.

16

use this data to illustrate it is not the actual

17

number that is important, it is the increase in

18

dystrophin after treatment.

19

I

My extensive experience as a scientist

20

working on mdx mice has yielded key findings

21

relevant to the discussion today.

22

treatment in mdx mouse induces de novo dystrophin

Systemic PMO 23
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1

in all muscles, which correlates with improved

2

function.

3

newborn mice prevents the onset of dystrophin

4

pathology.

PMO M23 [ph] treatment initiated in

5

In closing, based on all our research and

6

the data presented by Sarepta, it is evident that

7

eteplirsen induces de novo dystrophin expression.

8

I believe that it is reasonable to conclude that

9

the increase in dystrophin is responsible for the

10

clinical benefit reported in the patients.

11

you.

12

(Applause.)

13

DR. ALEXANDER:

Thank

Thank you very much.

Will

14

speaker number 9 please come to the podium and

15

introduce yourself?

16

organization you are representing for the record.

17

DR. BYRNE:

Please state your name and any

Mr. Chairman and the committee,

18

my name is Barry Byrne.

19

with experience caring for boys with Duchenne

20

muscular dystrophy as a pediatric cardiologist.

21
22

I'm a clinician scientist

I'm a member of the FDA committee on
cellular tissue and gene therapies advising CBER,
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1

and I have no financial interest in the outcome of

2

this meeting.

3

to Sarepta, and our center is a hub site for the

4

PROMOVI phase 3 study.

5

discussion today, I am privileged to care for one

6

of the patients in the 201/202 study who is here to

7

share their experience as a participant of the

8

pivotal eteplirsen study under review.

I've served as a scientific advisor

Most importantly for the

My objective in these brief comments is to

9
10

draw a parallel between the study of eteplirsen and

11

a related pivotal study leading to the marketing

12

approval of Myozyme for Pompe disease.

13

was the lead enrolling site of the Myozyme studies,

14

and I think a comparison to this small study using

15

historical cohort is relevant to the discussion

16

today.

Our center

The primary endpoint of the Myozyme study

17
18

was ventilator-free survival.

The secondary

19

endpoint of overall survival was compared to an

20

only 2 percent survival rate in the historical

21

cohort.

22

cohort, Myozyme was approved for commercial use

Based on the comparison to this historical

A Matter of Record
(301) 890-4188
FDAOC0001100

324

1

when the initial findings showed overall improved

2

survival.

3

or 7 of the 16 subjects were alive without assisted

4

inhalation.

5

After 4 years of treatment, 44 percent,

In comparison, the clinical endpoint of

6

functional ambulation is an equally critical

7

important endpoint in Duchenne.

8

this type of binary endpoint is often emphasized by

9

the agency and experts in the field.

The importance of

I think that

10

the finding of 83 percent of eteplirsen study

11

participants who are ambulant after 4 years to

12

therapy compared to the finding of 44 percent

13

survival in the Myozyme study should not be

14

overlooked.

15

Movement and freedom of ambulation is really

16

life sustaining for a boy with Duchenne, and the

17

open-label Pompe studies relied on historical

18

cohorts since we accept that pediatric studies

19

require a prospect for direct benefit, therefore

20

prohibiting a contemporary placebo control.

21

So I think Sarepta has designed and

22

conducted the 201/202 studies with these important
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1

principles in mind, and they've been diligent as a

2

sponsor of the studies under consideration today.

3

Although this is a small study, the effect is in

4

fact well controlled given the constraints of

5

pediatric rare disease research.

6

these observations of my patient in the study and

7

in the light of the findings today, I strongly

8

believe eteplirsen meets the standard for

9

substantial evidence of effectiveness and warrants

10

approval in boys with Duchenne muscular dystrophy.

11

Thank you.

12

(Applause.)

13

DR. ALEXANDER:

And based on

Thank you very much.

Will

14

speaker number 10 please come to the podium and

15

introduce yourself?

16

organization you are representing for the record.

17

Please state your name and any

DR. GOTTSCHALK:

Hi, I'm Dr. Laura

18

Gottschalk speaking on behalf of the National

19

Center for Health Research.

20

Johns Hopkins School of Medicine.

21

scrutinizes medical data and provides objective

22

health information to patients and providers.

I received my PhD from
Our center

We
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1

do not accept funding from pharmaceutical

2

companies, and I have no conflicts of interest.
We agree that FDA should get safe and

3
4

effective new treatments to patients as quickly as

5

possible, especially for devastating disease such

6

as Duchenne.

7

eteplirsen, but with only 12 patients, inadequate

8

control groups, and variation in disease

9

progression, approval would only be appropriate if

We were hoping for persuasive data on

10

there is very clear benefit.

11

about this in advance.

Sarepta was warned

Unfortunately, the data do not meet a

12
13

scientific standard of evidence of effectiveness.

14

While there was an increase in dystrophin, the

15

Western blot shows a total amount of protein below

16

what is estimated to be clinically significant, and

17

a 6-minute walk test was fraught with problems.

18

After less than half a year, Sarepta eliminated

19

placebo controls for a drug intended for lifelong

20

use.

21

influence the walk test results.

22

It became an open-label study, which could

There are problems with the historical
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1

controls used such as evidence that boys in the

2

control group had little incentive to comply with

3

the walk test, and so some were mislabeled as

4

non-ambulatory.

5

poorly on the drug.

6

early loss of ambulation was related to treatment,

7

but this hasn't been proven.

8

problems undermines the study results, but to have

9

all these problems and others is simply

10
11

Two of the patients did very
Sarepta assumes that their

Any one of these

unacceptable.
U.S. law requires evidence of safety and

12

effectiveness.

13

Sarepta.

14

has failed itself, the patient, and their families

15

by not conducting a better study that could provide

16

convincing evidence showing it works.

17

The burden of proof lies with

If this drug actually works, then Sarepta

Since 2014, Sarepta has been enrolling

18

patients into a larger study, more than 100 boys,

19

but none of those results were provided to the FDA

20

for this meeting.

21

would provide better evidence and the results show

22

clear benefits.

Why not?

Even 40 more patients
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1

Sarepta should have provided the additional

2

data to FDA to examine and provide to this advisory

3

committee.

4

committee should not make a decision based on

5

evidence that has not been vetted by the FDA.

6

That's how the process works.

This

You're hearing from many patients and family

7

members today who believe in this drug.

Your role

8

on the advisory committee is to pressure the

9

company to provide scientific evidence before

10

approval, not to pressure the FDA to ignore the

11

lack of scientific evidence.

12

Your decision today will send a message

13

about whether scientific standards should matter to

14

the FDA.

15

eteplirsen based on today's data would set a

16

dangerously low bar for drugs in the future.

17

I am very sorry to say that approval of

We all want an effective drug for Duchenne.

18

I strongly urge the FDA and Sarepta to work

19

together as quickly as possible to prove whether or

20

not eteplirsen is that drug.

21

Treatments for rare diseases can be proven

22

on small samples but not based on 12 patients in a

A Matter of Record
(301) 890-4188
FDAOC0001105

329

1

poorly designed study with ambiguous results.

2

Thanks.
DR. ALEXANDER:

3

Thank you.

Will speaker

4

number 11 please come to the podium and introduce

5

yourself?

6

organization you are representing for the record.

Please state your name and any

DR. LOWES:

7

I would like to disclose that my

8

trip was paid for by the Make Duchenne History

9

consortium, and I am involved in the ongoing

10

Sarepta trials.

My name is Linda Lowes, and I am

11

the lead therapist on the eteplirsen trial, which

12

means that along with Lindsay Alfano, I collected

13

all of the trial outcome measures.

14

I have been a physical therapist for over

15

20 years, and I am also a PhD trained researcher.

16

I would like to speak to concerns about the

17

administration of the functional outcome measures.
The briefing document questioned whether the

18
19

administration of the outcome measures were

20

identical in this trial and the historical control

21

group.

22

surrounding functional outcome measure performance.

As a researcher, I understand the issues
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1

To raise the stability and quality of clinical

2

trial outcome measures, a group of international

3

experts formed the Adam [ph] training group several

4

years ago.

5

trained evaluators for almost every clinical trial

6

in DMD, including GSK, PTC, Eli-Lilly for DMD,

7

Biomarin, FibroGen, and others.

8
9

As a member of this group, I have

By establishing inter-rater reliability, our
training group can ensure consistent training.

We

10

go to individual sites to establish reliability

11

with the evaluators and perform quality reviews on

12

video assessments from trials and perform quality

13

reviews on blinded trial data.

14

The lead author on the publication from the

15

Italian natural history study, Elena Mazzone, is a

16

member of our training team.

17

and I present identical trainings on how to conduct

18

functional outcome measures, including when to stop

19

administering the test.

20

worldwide, including in Italy and Belgium, as well

21

as at the CINRG sites.

22

This means that Elena

We have trained evaluators

I can assure the committee that consistent
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1

instructions and encouragement designed to achieve

2

maximum effort are given on every test, regardless

3

if the boy is a clinic patient, in a natural

4

history study, or part of a clinical trial.

5

One of the voting questions is whether

6

decisions to administer the 6-minute walk versus

7

conclusions that the patient could no longer walk

8

were sufficiently objective to allow for a valid

9

comparison.

10

I would like to also alleviate this

concern.

11

In the 2011 Italian Natural History

12

publication, the definition given for two boys who

13

were non-ambulant was that they lost the ability to

14

complete the 6-minute walk test but were still able

15

to take a few steps.

16

steps is extremely permissive cutoff for being

17

considered ambulant.

18

Able to take more than a few

In comparison, you have been watching the

19

boys on eteplirsen walk up to the podium.

20

Differences of opinion is one explanation of why

21

boys continue to perform assessments longer than

22

the other boys.

Superior ability is another.

I
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1

can personally attest to the quality of my data

2

that you saw presented, and I encourage you to

3

approve the use of eteplirsen.

4

(Applause.)

5

DR. ALEXANDER:

Thank you very much.

Will

6

speaker number 12 please come to the podium and

7

introduce yourself?

8

organization you are representing for the record.

9

DR. WAGNER:

Please state your name and any

Good afternoon.

My name is

10

Dr. Kathryn Wagner, and I have no financial

11

interest in the outcome of these proceedings.

12

a neurologist at the Johns Hopkins School of

13

Medicine and director of the Center for Genetic

14

Muscle Disorders at Kennedy Krieger in Baltimore,

15

Maryland.

16

I am

I have cared for boys and young men with

17

Duchenne for over 15 years.

I have 2 patients who

18

participated in the 201/202 study, 4 subjects in

19

the current 301 study, and 3 subjects in the

20

current advanced stage 204 study.

21

9 boys has experienced any drug-related side

22

effects.

None of these

They are all doing extremely well with
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1

their disease.
I cannot say that eteplirsen has definitely

2
3

benefited every boy, but it has benefited most

4

boys.

5

condition without exception.

6

there's a progressive downward decline.

7

Duchenne is a profoundly disabling and fatal
After the age of 13,

Individual measurements such as the 6-minute

8

walk test may have small day-to-day variabilities,

9

but the course of the disease is consistently

10

downward in the teenage years.

11

rarely see a teenager remain stable over 6 months,

12

and never over 2 years.

13

Clinically, we

Yet to highlight just one subject in the 201

14

trial, 006, his 6-minute walk test has remained

15

stable over 4 years with values of 355, 329, 359,

16

332 meters.

17

able to rise from the floor.

18

at baseline and now has 20 percent dystrophin

19

positive fibers, and 2.47 percent of normal levels

20

by Western blot.

21
22

He is now over 14 years old and still
He had no dystrophin

If I were this patient's physician, I would
see the stabilization of function over years and
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1

want the option to prescribe eteplirsen.
Muscular dystrophy physicians routinely

2
3

monitor timed function tests and weigh the risks

4

and benefits of drugs for our patients.

5

prescribe corticosteroids and follow the rise from

6

floor, run time and/or walk distance, while

7

monitoring the multiple side effects to behavior,

8

bone, and weight, among others.

9

findings with the family with whom we make informed

We

We discuss our

10

decisions whether to continue, reduce, or withdraw

11

a drug.

12

With corticosteroids, we see much less

13

stabilization of function and much more side

14

effects than what has been demonstrated with

15

eteplirsen.

16

management, the physicians, families, and

17

communities are well-equipped to make individual

18

assessments of benefit of eteplirsen.

19

physician, I want the option to prescribe

20

eteplirsen.

21

even one boy who may benefit.

22

From experience with corticosteroid

As a

We cannot withhold a safe drug from

(Applause.)
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DR. ALEXANDER:

1

Thank you.

Will speaker 13

2

please introduce yourself?

3

and any organization you are representing for the

4

record

5

MS. NICHOLS:

6

MS. DUMM:

7

MS. NICHOLS:

Please state your name

I'm Jodi Nichols.

Jen Dumm.
Make Duchenne History

8

Coalition arranged our travel.

We represent our

9

boys and all families participating in the limited

10

ambulation safety study of eteplirsen.

11

Andrew, is 10 years old.

12

for one year.

13

walk as a toddler.

14

My son,

He has been on eteplirsen

I remember watching Andrew begin to
It was so exciting.

Then it was like watching all over again in

15

reverse.

16

on to furniture, and we had to stabilize and assist

17

him with walking until one day we knew and he knew

18

that he was done walking for good.

19

As he grew older, Andrew started holding

I find FDA's assertion that kids who are

20

motivated can walk longer than kids who are not of

21

the highest insult.

22

my son to keep walking.

No one was more motivated than
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1

(Applause.)

2

MS. NICHOLS:

But he didn't have the muscles

3

left or the dystrophin available to continue to do

4

so.

5

getting infusions of eteplirsen as part of the

6

limited ambulation study recommended by the FDA in

7

2014.

8

thought were gone forever.

9

Then, on April 2nd of last year, Andrew began

This has given him back capabilities that we

In Andrew's words, "Today at school, I

10

carried my tray by myself.

11

I can wrestle with my brother.

12

now, and I can almost kick."

13

He climbs out of bed into his wheelchair.

14

up independently.

15

are improved immensely.

16

zero negative side effects on eteplirsen.

17

MS. DUMM:

My arms are stronger.
I can lift my legs
Today, Andrew crawls.
He sits

Posture and fine motor skills
Andrew has experienced

My son, 12-year-old John Owen

18

Dumm, shares the same exact story as Andrew.

Both

19

Andrew and Owen stopped walking one decade earlier

20

than what is suggested in the FDA briefing

21

documents.

22

2015, new found strength in every muscle is also

Once his infusions started in April
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1

our new norm.

Many in our community can attest to

2

the strength he now exhibits that we all thought

3

was gone forever.

4

in our written testimonies.

You have heard from many of them

Like Andrew, Owen has experienced zero

5
6

negative side effects, zero.

7

difficulty moving his arms.

8

himself without the use of his mechanical arm.

9

can write and draw for hours without assistance.

10

He can even hold his own cards when we play card

11

games on game night and move his own pawns in the

12

game Sorry, all because his upper body strength has

13

returned, and not merely because he put his mind to

14

it.

15

Before, Owen had
Today, he can feed
He

While these small improvements might seem

16

like not much to you, but the return of strength is

17

a massive quality of life improvement.

18

before you not just as two fierce mothers.

19

stand before you representing a patient community

20

that expects you to do your job.

21
22

We stand
We

We expect you to recognize the safety and
effectiveness of this drug.

We expect you and the
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1

FDA to use the authority and flexibility in FDASIA

2

to approve eteplirsen because it is [mic off].

3

(Applause.)

4

DR. ALEXANDER:

Thank you.

Will speaker 14

5

please step to the microphone and introduce

6

yourself?

7

organization you are representing for the record.

8
9

Please state your name and any

DR. HEYDEMANN:

My name is Peter Heydemann.

I am a pediatric neurologist at Rush Medical Center

10

in Chicago.

11

muscular dystrophy clinic since the early 1980s.

12

I have been caring for kids in a

Along with our nurses, I have been

13

administering eteplirsen to patient 004 per a

14

university contract with Sarepta.

15

paid as a Sarepta advisor at times.

16

Duchenne History consortium funded my travel and

17

hotel here.

18

I've also been
The Make

With my few minutes, I want to convey two

19

main points.

I have observed unexpected stability

20

in the one boy who I care for, who mirrors the

21

accumulated data of the eteplirsen boys.

22

there were no significant side effects.

Secondly,
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1

I first observed 004 at age 10 in September

2

2012 after about 9 months of treatment at

3

Nationwide Children's.

4

mild to moderate waddling and a toe walk gait.

5

Based on his style of movement, I thought he would

6

move slower than he did.

7

study requirements, thyroid hormone for

8

hypothyroidism, and last year transiently, he was

9

treated with growth hormone for about 9 months.

10

He was a spirited boy with

He took steroids per

My expectation initially was that his

11

walking would substantially worsen in the upcoming

12

year and certainly over the next 2 years.

13

found was that he continued to move around at about

14

the same speed with little change in his style of

15

walking over those 2 years.

16

What I

It is only in the past year, his fourth year

17

on eteplirsen, that his walking has substantially

18

weakened, especially in the past several months.

19

These degenerative changes are coming much later

20

than I expected.

21

As a side note, I'd like to point out that

22

004 is the only boy I've ever cared for who scored

A Matter of Record
(301) 890-4188
FDAOC0001116

340

1

a basket in a school basket game.

My functional

2

observations over time were surprisingly favorable

3

compared to my expectations of untreated similar

4

boys, and my observations seemed to correspond well

5

to European natural history group.
In terms of adverse events, 004 experienced

6
7

none, though we had mild laboratory or family

8

observed side effects, which didn't affect him in

9

the least.

The weekly medication infusions were

10

made much easier in his case with the use of a

11

permanent intravenous access port, and then with

12

home infusions.
In sum, my experience and observations tell

13
14

me that 004's progressive course of weakness was

15

substantially slowed by eteplirsen without any

16

serious adverse events.

17

if started in younger DMD boys, with more savable

18

muscle, would improve the course of disease even

19

more.

20

I believe that eteplirsen

Furthermore, from listening to today's

21

discussion, I believe that eteplirsen meets

22

criteria being reasonably likely to predict
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1

clinical benefit, that it's highly unlikely to

2

produce clinical harm, and that dystrophin is

3

produced, and that the many valid criticisms are

4

not negating of any of this but are reasons for

5

further data collection after granting accelerated

6

approval.

7

(Applause.)

8

DR. ALEXANDER:

9

Thank you very much.

Will

speaker number 15 please introduce yourself?

10

Please state your name and any organization you are

11

representing for the record.

12

DR. CONNOLLY:

I am Ann Connolly.

I'm a

13

neurologist at Washington University in St. Louis,

14

and I have worked with children and adults with

15

neuromuscular disorders for 27 years.

16

a consultant for Sarepta but stand to gain nothing

17

financially from approval.

18

I have been

Please consider what I have to say from the

19

perspective of a clinical researcher in Duchenne

20

dystrophy, a neuromuscular pathologist, and finally

21

with their permission, I speak for Justin and Cole,

22

who I have followed for 3 and a half years in the
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1
2

extension study.
I know well the difference between Duchenne

3

and Becker muscular dystrophy as I have cared for

4

more than 150 boys and men with these disorders.

5

If I have a question whether a boy has Duchenne or

6

Becker, I do in fact assess the number of

7

dystrophin positive fibers.

8
9

In the recent FDA briefing, it was stated
that the percent of positive fibers is not a

10

reliable way to quantify dystrophin.

11

disagree with you, I ask you to review those

12

biopsies carefully and note that the fibers with

13

dystrophin are larger and more frequent than any

14

biopsy I've ever seen with revertant fibers.

15

Not only do I

I believe these dystrophin fibers are

16

driving the clinical effect.

Furthermore, because

17

Justin and Cole are so much stronger than I would

18

have expected, if I met them for the first time

19

today, I would have suggested they have muscle

20

biopsies.

21

biopsies and their physical examinations, I would

22

have reclassified them as having Becker muscular

When I consider their post eteplirsen
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1

dystrophy.

Thus, I do believe that dystrophin

2

positive fibers are a clear biomarker for strength

3

and rescue of muscle.
Now, a minute on behalf of Justin and Cole.

4
5

I have followed Justin since the age of 3 and

6

treated with intermittent twice weekly steroids.

7

However, at the age of 11 when he entered the

8

study, he had difficulty getting off the ground,

9

and I timed him at 26 seconds, and he subsequently

10

lost the ability to get off the ground.
Based on all natural history that you and I

11
12

have reviewed, he should have stopped walking by

13

age 13.

14

a femur fracture, he is still walking.

At age 16 and a half, after recovery from

15

My second patient, Cole, was 10 years old

16

when he started the trial and has also done well,

17

despite a fracture at age 11 and a half requiring a

18

cast and no weight bearing for 8 weeks.

19

regained the ability to walk and continues to do so

20

at 14 and three-quarters years.

21
22

He has

They are both exceptionally bright.

These

two teenage boys do not require someone to feed
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1

them, take notes, or take them to the bathroom.

2

While I am a strong advocate of corticosteroids,

3

make no mistake about this fact, corticosteroids,

4

whatever the regimen, do not explain the data here.

5

Be careful of a type 2 error.

6

(Applause.)

7

DR. ALEXANDER:

Thank you.

Thank you.

Will speaker 15

8

please introduce yourself?

9

and any organization you are representing for the

10
11

Please state your name

record.
AUSTIN LECLAIRE:

Hi.

12

Leclaire.

13

been on eteplirsen for almost five years, and like

14

many in this room, I know what it feels like to

15

watch the drug work and wait for it.

16

of waiting, 18 months ago, I was screening for

17

participation in the safety trial.

18

I'm 17 years old.

My name is Austin
My brother Max has

UNIDENTIFIED FEMALE SPEAKER:

19

video needs to start over please.

20

supposed to be played.

21

over please?

22

AUSTIN LECLAIRE:

After years

All right, the

It wasn't

Can you start the video

I want you to know that I
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1

knew if I didn't perform well, I may not get into

2

the trial, so what you are seeing is my very best

3

effort in the screening, stacking 4 cans, then

4

stacking the fifth can at 48 weeks, and finally

5

lifting my arm over my head at 62 weeks.

6

this mean?

7

easier, reach my own urinal, and also transfer

8

myself.

9

What does

This means I can now feed myself

This means independence.
My brother and I are Duchenne experts.

10

We've lived with it every day.

11

eteplirsen, he was on a sharp decline, and I knew

12

he would be soon in a wheelchair because I remember

13

going through that time when I was 9.

14

Before Max started

Brothers may not progress in exactly the

15

same way, but I do know that once you start to

16

decline, you keep declining, it doesn't stop.

17

was declining.

18

wheelchair, and then he stopped.

19

progress -- it's not normal DMD progress, and I

20

know it because I live through it.

Max

We were about to get him a
The DMD

21

I've been on drug 18 months.

Normally, boys

22

decline over that time, and I'm not only not
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1

getting worse, I'm getting better.

2

that we are making dystrophin.

3

I also know

I feel bad that my brother had to go through

4

4 biopsies to prove this over and over again and

5

that data needs to be used now to review the drug.

6

I hear you say that 0.9 percent is disappointing.

7

In order to use a word like that to describe making

8

dystrophin in a disease like Duchenne, I can only

9

guess that you don't know anything about Duchenne.

10

Making 0.9 --

11

(Applause.)

12

DR. ALEXANDER:

13

AUSTIN LECLAIRE:

Please hold your applause.
Making 0.9 percent is

14

amazing.

It lets me feed myself.

It keeps Max

15

walking.

It gives us a chance.

16

perfect, but it is life changing.

17

needs the next drug, exon 45.

18

have a painful spinal surgery that I would like not

19

to have to go through because I am on eteplirsen,

20

and my back is much stronger because of it.

0.9 percent is not
My friend, Jake,

He has just had to

21

It's time to listen to the real experts.

22

to make that easier for you, we brought them all

So
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1

here today.

Please use them.

2

(Laughter.)

3

(Applause.)

4

DR. ALEXANDER:

Thank you very much.

Once

5

again, please hold your applause until the last

6

speaker has spoken.

7

Thank you very much.

Will speaker number 17 please introduce

8

yourself?

9

organization you are representing for the record.

10

Please state your name and any

DR. GULATI:

My name is Neera Gulati, and

11

I'm representing Suneel's Light.

12

perspective as a physician.

13

to assess the efficacy of this drug are the experts

14

who have cared for Duchenne patients.

15

doctors who have cared for over 5,000 patients for

16

15 years have presented their support.

17

I'm presenting my

The people best able

Thirty-six

The FDA is accustomed to evaluating drugs

18

for common highly prevalent diseases such as

19

hypertension and diabetes.

20

easier to collect data in such diseases.

21

Duchenne, due to the rarity, heterogeneity, and the

22

shortened lifespan, this is not possible.

Statistically, it is
With
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1

Statistics are not an adequate tool to

2

assess ultra-rare diseases.

3

passed in 2012 FDASIA, a bill I and others in this

4

room supported.

5

was very disappointing for me to read the FDA

6

declared support for FDASIA and yet still insist on

7

data that cannot be collected for a rare disease.

8

Well-controlled studies as interpreted by

9

In the FDA briefing documents, it

the FDA are not easily achieved if at all in orphan

10

disease populations.

11

spirit of FDASIA.

12

optional.

13

Consequently, Congress

This is not honoring the

Following FDASIA should not be

The FDA feels they can better assess disease

14

trajectory based on data they select, and they have

15

discounted specialists' clinical experience rather

16

than valuing the information provided.

17

family physician inform my patient there is a new

18

drug specialists are recommending for his rare,

19

terminal, life limiting disease that has no

20

significant side effects, but I am not going to

21

give him access to this drug because my

22

interpretation of the data conflicts with the

If I as a
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1

specialist's, I am certain he would leave my

2

practice and seek expert opinion elsewhere,

3

probably from one of those 36 doctors.

4

I have had the privilege to live in Buffalo,

5

New York next to Roswell Park Cancer Institute and

6

witness the prognosis for cancer change from a

7

death sentence to a treatable disease.

8

patients try treatments with serious side effects

9

that definitely had mortality risks and uncertain

10

benefits.

11

Duchenne?

12

They wanted these options.

I watch my

Why not for

In the 1950s, childhood leukemia had

13

100 percent mortality rate.

Clinicians such as

14

James Holland from Roswell Park and [indiscernible]

15

Frei from the NCI were convinced medical orthodoxy

16

had it backwards in regards to treating childhood

17

leukemia.

18

treatments with serious side effects.

19

unheard of in the late '50s.

20

drug treatments for cancer is standard, and

21

childhood leukemia has a 90 percent cure rate.

22

not for Duchenne?

They spearheaded novel combination
This was

Today, combination

Why
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1

It is clear to me the FDA will never feel

2

comfortable with ultra-rare diseases.

It is also

3

clear to me from the experts that exon skipping

4

drugs meet the criteria for FDASIA and are worthy

5

of accelerated approval.

6

I am hoping the advisory committee members

7

will have the insight and judgment to realize that

8

eteplirsen should be granted accelerated approval.

9

I'm hoping that FDASIA will be respected and

10

enforced.

11

(Applause.)

12

DR. ALEXANDER:

Thank you very much.

Will

13

speaker 18 please introduce yourself?

14

your name and any organization you are representing

15

for the record.

16

MS. ARNOLD:

Good afternoon.

Please state

My name is

17

Louise Crow-Arnold, and the Make Duchenne History

18

Coalition paid for my travel today.

19

of Duchenne to a family is devastating.

20

that your child, who has just begun to discover

21

things, will gradually have each development taken

22

away is particularly cruel.

The diagnosis
To know
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With no treatments available in the UK, and

1
2

with the knowledge that if we were to do nothing,

3

his early death would be inevitable, we sought out

4

the most promising, effective, and safest drug that

5

could treat our son, Leon.

6

the United States to take part in the eteplirsen

7

trial.

8
9

We moved our family to

As parents, we had enough faith in the data
that was made public to move across the world so

10

that Leon could be in a clinical trial.

11

upheaval has meant we have left our jobs, home, our

12

son's schools, family, and friends behind.

13

This huge

Since taking eteplirsen, Leon has shown

14

increasing signs of strength.

15

Gowers Maneuver far less when rising, and his falls

16

are less frequent.

17

far more as he tires less with these activities,

18

and his hand grip has strengthened.

19

He performs the

He enjoys drawing and writing

His stamina has increased, and he can cover

20

greater distance before fatigue sets in.

His

21

stroller is staying in the garage far more than

22

when we arrived in America eight months ago.

Our
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1

biggest reward is that Leon can hug us tighter.
At no point have we experienced any side

2
3

effect with eteplirsen, either during the infusion,

4

afterwards, or at any time during the week between

5

doses.

6

sleeping child in wonder, and it is then as a

7

parent that you vow you will always love them and

8

do anything you can for them.

When Leon was born, we stared at our

That is why we have moved halfway around the

9
10

world.

That is why we are here today, for Leon,

11

and for every other child who has the misfortune to

12

be born with Duchenne.
This drug is not a false promise.

13

We have

14

witnessed the efficacy of this drug.

15

just desperate parents, as often described in the

16

media.

17

of efficacy matter, but flexibility matters too.

18

We are not

We have listened to our doctors.

Eteplirsen patients are experiencing delayed

19

loss of motor milestones.

20

to approve eteplirsen, and the FDA has the

21

authority to grant approval.

22

Standards

The data is sufficient

Thank you.

(Applause.)

A Matter of Record
(301) 890-4188
FDAOC0001129

353

1

DR. ALEXANDER:

2

speaker 19 introduce yourself?

3

name and any organization you are representing for

4

the record.

5

Thank you very much.

MS. EICHELBERGER:

Will

Please state your

My name is Kim

6

Eichelberger, and my son Cole has Duchenne.

7

travel was paid for by the Make Duchenne History

8

Coalition.

9

old, he was selected as one of 12 participants in

In August 2011, when Cole was 10 years

10

the eteplirsen 201 trial.

11

he appeared to be on the cusp of decline.

12

Our

He was selected because

He walked with lordosis to compensate for

13

quadriceps weakness.

14

he needed the support, and he had the typical

15

Duchenne waddle when he walked.

16

not look like a child who would be walking for

17

years to come.

18

He had a wide stance because

In short, he did

We now know that for the first 24 weeks he

19

received placebo.

During this time, he declined

20

significantly in his 6-minute walk, then he started

21

eteplirsen.

22

that boys on eteplirsen are progressing exactly as

The FDA's briefing documents argue
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1

one would expect given the natural history of the

2

disease.

3

reached distances on the 6-minute walk that would

4

suggest they will come off their feet shortly,

5

signaling the drug doesn't work.

They argue that several of the boys have

My son is one of those referenced boys.

6
7

the 3-year mark, my son walked right around

8

100 meters on the 6-minute walk test.

9

later, at the 3 and a half year mark, he walked

At

Six months

10

only 50 meters on the 6-minute walk test.

11

clinician will tell you based on that trajectory

12

that his walking days were numbered.

13

6 months later, at the 4-year mark, my son still

14

walked 50 meters on the 6-minute walk test.

15

then just a few weeks ago, at the 4 1/2 year mark,

16

my son not only completed the 6-minute walk test

17

once again, but after the visit, he informed us he

18

had walked further than he had on the previous two

19

visits, walking further than he had on the test in

20

over a year.

And then

And

I'll say that again because it needs to be

21
22

Any

heard.

At 14 and a half

years old, instead of
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1

coming off his feet like the briefing documents

2

predicted would happen, my son improved his

3

distance on the 6-minute walk.

4

story of a Duchenne outlier who continues to

5

perform better than one would expect.

6

story of a Duchenne patient who was falling off the

7

cliff toward irreversible decline and was somehow

8

yanked back onto the ledge.

9

His is not the

His is the

I should also mention, because it is in the

10

briefing documents, that Cole has never had an

11

intensive physical therapy regimen.

12

the last 4 and a half years, he has received

13

physical therapy for a total of about 6 months.

14

addition, his steroid dose has remained at roughly

15

half of the weight recommended dose of

16

0.9 milligrams per kilogram.

17

In fact, over

In

Cole will enter high school this year still

18

on his feet, which is something my husband and I

19

could not have imagined possible when we were given

20

his diagnosis.

21

life my family is living would be very different

22

than it is today were it not for eteplirsen.

I can say with confidence that the
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1

I believe if you were to ask his doctors,

2

Drs. Ann Connolly and Jerry Mendell, both of whom

3

are here today, that they would agree.

4

you've just heard Dr. Connolly's opinion on Cole's

5

progression.

In fact

This drug should be granted accelerated

6
7

approval so that anyone who can be helped by it has

8

access and can benefit the way Cole has while we

9

wait for definitive answers from the confirmatory

10

trials.

11

today.

Thank you for the opportunity to speak

12

(Applause.)

13

DR. ALEXANDER:

Thank you very much.

Will

14

speaker 20 please introduce yourself?

15

your name and any organization you are representing

16

for the record.

17

MS. ELLSWORTH:

Please state

My name is Terri Ellsworth

18

from Pittsburgh, Pennsylvania, and my son Billy,

19

age 15, has been receiving eteplirsen since August

20

2011, receiving 30 mgs/kg of the drug.

21

Duchenne History Coalition arranged for our travel.

22

The Make

Instead of spending the most important
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1

3 minutes of my life talking about Billy's

2

accomplishments and success on eteplirsen, I have

3

to spend it talking about the misleading briefing

4

documents that were released by FDA's neurology

5

division.

6

In these documents, FDA states that boys on

7

eteplirsen, quote, "Appear to receive optimal care,

8

including intensive physical therapy and intensive

9

steroid regimens," close quote, claiming that PT

10

and steroids are responsible for these boys'

11

stability rather than the eteplirsen.

12

We want the panel to know that the Columbus

13

trial family strongly disagree with these comments.

14

Our boys either received minimal, standard, or no

15

PT throughout the trial.

16

boys on eteplirsen are massively underdosed with

17

steroids.

18

In addition, most of the

My son spent the entire trial at

19

21 milligrams of deflazacort, which is nearly half

20

the recommended dose.

21

process is supposed to be an unbiased panel, but

22

with the FDA's briefing package, the committee has

The advisory committee
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1

been tainted and led astray with misrepresentation

2

in the information that they received.

3

I read posts daily on social media from

4

fellow Duchenne parents about their daily

5

caregiving and challenges that their boys face.

6

read it, I understand it, I get a lump in my

7

throat, but that is not my life.

8

several times a night to turn my son in bed, he

9

turns himself.

10

I

I don't wake

I don't have to feed my son, he feeds

11

himself, and then carries his dishes and glass to

12

the sink.

13

does it himself.

14

himself, and then comes down the stairs for

15

breakfast.

16

himself.

I don't have to brush my son's teeth, he
I don't dress my son, he dresses

I don't bathe my son, he does it

17

Billy was not and is not an outlier.

Before

18

eteplirsen, Billy was an extreme toe walker.

19

consistently walked with his heels 3 inches off the

20

ground, which typically indicates the end of

21

ambulation is near.

22

is still walking, and his heels are much closer to

He

Now, almost 5 years later, he
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1

the ground.

This is not placebo effect, this is

2

eteplirsen still at work.
MR. ELLSWORTH:

3

My name is Billy, and I have

4

been receiving the eteplirsen drug since I was

5

10 years old.

6

because I am very strong and still walk a lot.

7

afraid that if you don't approve this drug, I will

8

become very weak and not be as independent like I

9

am now.

10

You should approve eteplirsen
I'm

It makes me sad and afraid that I won't be

able to do all the things that I can do now.
I see other boys my age and younger that

11
12

cannot do what I can do, and it makes me mad that

13

they also cannot have the drug.

14

to ask my parents to help me with anything because

15

I can do most everything in my daily life by

16

myself.

17

I hardly ever have

I'm going to beat this bloody disease, but I

18

need your help.

So please help me and my friends

19

and do the right thing.

20

die early.

21

(Applause.)

22

DR. ALEXANDER:

FDA, please don't let me

Thank you very much.

Once
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1

again, please hold your applause until the final

2

speaker has spoken.
Will speaker 21 please introduce yourself?

3
4

Please state your name and any organization you are

5

representing for the record.

6

(Applause.)

7

MS. MILLER:

My name is Debra Miller.

I'm

8

the founder and CEO of CureDuchenne, which has paid

9

for my travel.

CureDuchenne provided funding to

10

Sarepta in 2010 to conduct studies that enabled it

11

to get off clinical hold and move into human

12

clinical trials for eteplirsen.
Duchenne, unlike other neuromuscular

13
14

diseases such as MS, has no ebbs and flows or

15

remissions, only a downward trajectory of loss

16

first of ambulation, then autonomy, and ultimately

17

life.

18

carry multiple side effects and have uneven

19

benefits.

20

off-label steroids or buy them from other

21

countries, otherwise our children wouldn't not have

22

been able to benefit from them.

Our kids have been taking steroids, which

Fortunately, we've been able to use
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Exon skipping works.

1

It may not be the

2

complete cure, but it helps many boys extend

3

ambulation and improve their quality of life.

4

cannot buy it off-label or order it from another

5

country.

6

access.

7

designed many years ago with limited knowledge of

8

Duchenne's natural history.

9

We

Your approval is our only hope for
The current exon skipping trials were

You, the FDA, can insist on a perfectly

10

designed trial and sacrifice this current

11

generation of Duchenne boys, or you can allow

12

access to these drugs while we perfect clinical

13

trial designs for the future.

14

CureDuchenne has sponsored cTAP, the first

15

collaboration between biotech and pharma companies

16

created to apply statistical analysis to understand

17

the natural progression of Duchenne and design more

18

informed clinical trials.

19

We encourage the FDA and sponsor companies

20

to take advantage to cTAP and meanwhile use the

21

accelerated approval program to allow the use of

22

eteplirsen.

Use your power to remove the drug if
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1

it is demonstrated to be unsafe or ineffective

2

post-marketing.
To cure Duchenne, we will need a combination

3
4

of therapies to treat the whole disease.

5

skipping is a cornerstone of this approach.

6

CureDuchenne is funding the development of multiple

7

drugs, but we cannot test drug combinations until

8

the first drugs are approved.
I have a son with Duchenne.

9

Exon

His name is

10

Hawkin.

11

freshman year at USC.

12

Daily Trojan.

13

aide.

14

for distance, he is able to walk and take care of

15

himself and drive his friends around town.

16

He is 19 years old and just finishing his
He's a news editor for the

He lives independently without an

Although he uses a scooter or power chair

He has approximately 3 percent of normal

17

dystrophin.

18

add years of independence and improve quality of

19

life, but we need to start treatment when they are

20

young to realize the true benefit.

21
22

Even small amounts of dystrophin can

I respect the FDA's caution in setting a
precedent in approving new drugs, but our kids are
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1

not a precedent, they are real live human beings

2

and they are short on time.

3

An FDA official once told me, "The worst

4

thing we can do is approve a drug and then have to

5

pull it off the market."

6

thing you can do is deny access to a drug and then

7

find out it works too late, after we have lost a

8

generation of boys.

9

(Applause.)

10

I argue that the worst

Thank you.

DR. ALEXANDER:

Thank you very much.

Will

11

speaker 22 please introduce yourself?

12

your name and any organization you are representing

13

for the record.

14

MS. McSHERRY:

Hi.

Please state

My name is Jordan

15

McSherry.

Today, I'm introducing my brother,

16

20-year-old brother, Jett McSherry's video

17

testimony.

This video was filmed in his college

18

dorm room.

So feel free to laugh.

Audio.

19

(Video played and transcribed.)

20

MS. McSHERRY:

[Indiscernible] I feel

21

pretty -- I've noticed a few changes since

22

[indiscernible].

I started to take eteplirsen in
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1

October of 2014.

Right now, it's April 2015, and

2

I've been on it for around about 20 weeks now.
I feel pretty -- I've noticed a few changes

3
4

since I've -- since I've been on this drug.

5

noticed that I have more strength than I usually

6

have.

7

myself a lot easier.
I sleep a lot better at night.

8
9

I can do more stuff on my own.

snore as much anymore.

I've

I can eat by

I don't

I don't get tired as

10

easily.

11

day [ph] than I did before.

12

myself, which I couldn't do before pretty easily.

13

I don't feel so tired at the end of the

AIDE:

I can also open cans

I've been working with Jett since the

14

beginning of the school year, and one thing that

15

I've noticed [indiscernible] better since he's been

16

on the drug was at first his snoring was really

17

bad, right, could barely fall asleep at first and

18

then after [indiscernible] once he got on the drug,

19

I'd have to say right around probably December,

20

winter break, around that area, he just got a lot

21

better and it's -- I mean every one snores but it's

22

not nearly as bad as it's ever been and it seems to
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1
2

be improving every day.
Another thing with him sleeping is he likes

3

to put his leg up when he sleeps but that's

4

something that he asks me to do for him.

5

one time I woke up in the middle of the night and

6

he had his leg up himself and he did it himself

7

without anyone asking.

8

And then

Just little things like he used to ask me to

9

get him food, and when he needed food I'd either

10

have to help feed him or open the bag like chips

11

but now he can open a bag of chips by himself.

12

Another example is this water bottle, I used to

13

have to feed him the water bottle, but now he can

14

for the most part grab it himself and put it up to

15

his mouth, but also I can leave it on the desk and

16

he can just come over and grab it by himself.

17

(Laughter.)

18

AIDE:

[Indiscernible]

And also other

19

things like his laptop, he can -- if I left his

20

laptop on the desk [indiscernible] controller or

21

the video game controller I can just leave it right

22

there and then he -- [mic off].
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1

(Applause.)

2

DR. ALEXANDER:

Thank you very much.

Will

3

speaker 23 please introduce yourself?

Please state

4

your name and any organization you're representing

5

for the record.

6

MS. SECKLER:

My name is Tracy Seckler, and

7

my son Charlie has Duchenne.

8

Charlie's Fund, a public charity that has directed

9

$38 million since 2004 into a varied portfolio of

I'm the cofounder of

10

medical research and drug development programs,

11

including exon skipping and other therapeutic

12

approaches.
Here's a fact that is not in dispute today,

13
14

not in the medical literature, not in the FDA

15

briefing documents, not among the experts, and not

16

in our personal experience.

17

signs let us know that loss of ambulation is coming

18

soon.

19

independently rise from the floor, he is highly

20

likely to lose ambulation in 1 to 2 years.

21

scores of 13 and 9 on the North Star Ambulatory

22

Assessment predict loss of ambulation in 2 and

Two clear warning

When a boy loses the ability to

And
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1
2

1 years, respectively.
These warning signs let us know when we can

3

expect the next loss milestone.

4

Valerie, and I watch anxiously and fearfully each

5

and every day for those signs, and there is nothing

6

we can do to stop it or slow it down because our

7

children are not on eteplirsen.

8
9

Amy, Scott, Lisa,

The boys on eteplirsen who got these warning
signs have experienced something different.

Based

10

on what we all agree upon about the sequential loss

11

of milestones, many of the eteplirsen boys should

12

be in wheelchairs by now, but they are not.

13

FDA suggests that perhaps these boys are

14

outliers, that all 10 of them would, without

15

treatment intervention, progress relatively late,

16

but the boys selected for the eteplirsen study

17

5 years ago were not the strong ones, the late

18

progressers.

19

and their physicians today, including toe walking,

20

lordosis, and frequent falls prior to starting

21

treatment, support and fit with the data collected

22

in the clinical trial setting.

The stories you have heard from them
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One boy lost the ability to rise from the

1
2

floor 3 years ago, yet today he can still walk.

3

Another lost the ability to rise from the floor

4

2 years ago; today, he can still walk.

5

lost the ability to rise from the floor a year and

6

a half ago; today, he's still walking.

A third boy

A look at the North Star scores provides

7
8

more evidence that these boys should have lost

9

ambulation by now.

The three kids who dropped

10

below a score of 13 more than 2 years ago are still

11

on their feet, and the 4 who dropped below a score

12

of 9 more than a year ago, still walking.
These boys are deviating significantly from

13
14

their natural history counterparts who were

15

rigorously selected to provide the closest possible

16

match.

17

own predicted natural history based on uncontested

18

signals of rate of disease progression.

19

Importantly, they are also defined their

Later today, you will be asked to consider

20

several questions.

Theoretical concerns about the

21

limitations of natural history notwithstanding,

22

this data provides the information you need to
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1

answer questions 5 and 6.

As for question number

2

7, these boys are the answer.

3

substantial evidence of eteplirsen's treatment

4

effect.

These boys are the

Thank you.

5

(Applause.)

6

DR. ALEXANDER:

Thank you very much.

Will

7

speaker number 24 please introduce yourself?

8

Please state your name and any organization you're

9

representing for the record.
MS. McNARY:

10

My name is Jenn McNary.

My

11

travels were supported by the Make Duchenne History

12

Coalition, and this is Max.

13

the first person that knew the drug now called

14

eteplirsen worked, before any of the data was

15

released.

I am told that I was

It's not because I'm a scientist or a

16
17

clinician, it's because one of my sons, Max, was

18

one of the first boys in the U.S. to receive the

19

drug.

20

from, had already stopped walking at 10 and a half

21

years old.

22

because he was unable to walk, forcing me into a

His older brother, Austin, who you've heard

He was unable to get into the trial
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1

situation where there was essentially an open

2

placebo-controlled trial in my own home.

3

At trial start, Max was 9 and a half and on

4

a downward spiral.

5

the time, "Max is falling a lot, Mom.

6

needs a power wheelchair."

7

FDA states in their briefing document that there's

8

a wide range of loss of ambulation for boys

9

amenable to exon 51 from 8 to 18 years.

10

It was Austin who told me at
I think he

We ordered one.

The

Those in this room who know Duchenne know

11

most lose ambulation between 10 and 12 years.

12

why is the FDA so focused on outliers?

13

were not chosen for the trial because they are

14

outliers, they were typical boys.

15

study were chosen because they were declining,

16

typical for Duchenne, until they began the

17

treatment with eteplirsen.

18

progression became atypical.

19

So

Our sons

The boys in the

This is when their

I was skeptical at first because the trial

20

was blinded and placebo-controlled.

I didn't even

21

know if Max was on drug, until the day that I knew.

22

Max opened a milk container at the airport for the
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1

first time.

His grip has always been weak.

He

2

always handed the jug to me to open, but that day

3

he opened it.

4

changes over time.

Small changes turned to bigger

Max was choosing to ride in his wheelchair

5
6

less and less until he decided not to use it at

7

all.

8

despite abandoning the chair.

9

daily since kindergarten.

He was not coming home from school tired,
It had been with him

He started participating

10

normally in gym class.

11

totally stopped collapsing.

12

order for a power chair, and 4 and a half years

13

later, we haven't seen the need.

14

And most importantly, he
We cancelled that

Max is still declining some.

Over 4 years,

15

his walk test has remained about the same, which in

16

itself is amazing to have this kid just dangling on

17

the edge of a cliff and stay there for 4 years

18

without falling off.

19

But more importantly, Max's daily life and

20

level of independence has changed.

Last week,

21

14 and a half-year-old Max got out of his bed.

22

got dressed.

He

He put on his shoes and his backpack
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1
2

and he walked out to the school bus unassisted.
I am incredibly proud to be standing here

3

saying the same thing I've been saying daily since

4

day 1, eteplirsen works.

5

be surrounded and supported by sound dystrophin and

6

clinical data, physician, researcher, and patient

7

testimonies similar to my own.

8
9

Only today, I'm happy to

I want to impress upon the panel that a
recommendation for approval is the only acceptable

10

outcome of today's meeting.

And if you ask me,

11

it's incredibly overdue at this point.

12

lucky ones, the boys in orange.

13

waiting.

We are the

So many are still

Let's do the right thing.

14

(Applause.)

15

DR. ALEXANDER:

Thank you very much.

Will

16

speaker 25 please introduce yourself?

17

your name and any organization you are representing

18

for the record.

19

DR. PARTRIDGE:

Please state

Yes, I'm Terry Partridge,

20

and I'm currently professor of systematic

21

integrative biology at George Washington medical

22

school here in DC.

Before that, I was in London
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1

where for about the past 45 years, I've worked on

2

research on muscular dystrophy, and I was head of

3

the Medical Research Council Clinical Sciences

4

Centre muscle group.

5

My main area of interest is the mechanisms

6

of muscle repair and of exon skipping, and I think

7

the two are beginning to become involved with one

8

another.

9

regularly, was the inconsistency about dystrophin

10

measurement between different studies, and across

11

time, and within the same manual, and between

12

muscles.

13

explanation to this, which I think should be taken

14

into account when considering the data.

One of the problems that came up today,

And I think there's a perfectly good

On the screen at the moment is an old slide

15
16

from Francesco Muntoni's original systematic trial

17

showing perfectly good post-dystrophin, pre-

18

post-dystrophin differences there.

19

slightly more overloaded than the other, but it's

20

good data.

21

there.

22

One of those is

And it shows that there is dystrophin

And the question is, what does it do?
So the problem with the exon skipping is
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1

that it works on very small groups of muscle cells.

2

When you look at these biopsies, and I was hoping

3

to put one up, you find tiny groups of muscles,

4

muscle fibers that are affected.

5

millimeter cubed in size.

6

to find those with the 10 or 20 micrograms of a

7

muscle biopsy, you might find two or three of those

8

in one of your biopsies, in which case you'd find

9

dystrophin, or you might miss all of them, in which

These are about a

And if you were to try

10

case you wouldn't find any dystrophin.

11

this accounts for quite a lot of the lack of

12

consistency.

13

And I think

I see I'm running out because my slides are

14

not working.

So the other thing I would say is

15

that you need to have something more easily

16

evaluable than the amount of dystrophin that's

17

present.

18

beginning to come up that are much less invasive,

19

like urinary proteins that are lost from muscle

20

during the stages of degeneration and regeneration.

21

And you can show quite easily, as I would be doing

22

if the slides were working, that there is a -- it's

You need to use biomarkers that are
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1

too late -- that there is a distinctive benefit.
Can I go back to that slide or not?

2
3

The last one, that's it.

4

know.

5

I've lost it.

Yes.

.

I don't

[Off mic.}
DR. ALEXANDER:

I'm sorry.

Can you

6

extend -- can you turn on the microphone, please,

7

so the gentleman can have just a second or two more

8

for his comments?

9
10

(Applause.)
DR. PARTRIDGE:

So these two slides up there

11

show basically following two proteins in the urine

12

that are lost from muscle fibers when they're

13

damaged, and it shows the effects of a morpholino

14

treatment in the mouse to skip the exons and

15

restore dystrophin.

16

go on to the last one again?

17

Yes, that's the one.

And it shows that -- can you

It shows that with the

18

treatment, the lower of those curves, in both

19

sides, the treatment takes down those biomarkers in

20

the urine.

21

They're the same biomarkers as are being used in

22

Duchenne boys, and they would, I'm sure, form the

These are easily accessible biomarkers.
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1

basis of any trial should the committee agree to an

2

accelerated approval for the continuation of

3

eteplirsen.

4

DR. ALEXANDER:

Thank you very much.

5

(Applause.)

6

Will speaker 26 please introduce yourself?

7

Please state your name and any organization you are

8

representing for the record.
MR. BOWER:

9
10

My name is Caden, and

I'm one of the 12 boys in Sarepta's eteplirsen -DR. ALEXANDER:

11
12

Hello.

Can you speak into the

microphone a little bit more, please?
MR. BOWER:

13

I ask that you please approve

14

this medicine.

15

that I will lose the ability to walk, and I don't

16

want this to happen to me.

17

keeping me walking and allowing me to keep up my

18

day-to-day activities and remaining stable.

19

you.

20

If it is not approved, I am scared

MS. PEREZ:

Hello.

This medicine is

Thank

My name is Beth Perez,

21

and the Make Duchenne History Coalition paid for

22

our travel.

And my 12-year-old son is one of the
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1

12 boys in Sarepta's study.

You heard it from him,

2

it is keeping him walking, and he is here standing

3

next to me today.
Caden has faithfully devoted nearly five

4
5

years of his life to this exon skipping drug.

6

has not been on placebo and has been receiving

7

50 milligrams of the drug throughout the study.
Eteplirsen is giving my son a fighting

8
9

He

chance.

I would have expected him to have more of

10

a physical decline by this stage of his life, and I

11

feel that he would be completely non-ambulatory if

12

it weren't for this life-saving drug.

13

and effective with zero side effects.

14

It is safe

One thing I can tell you is that through

15

receiving these eteplirsen treatments, he is able

16

to live a more functional life than that of a

17

12-year-old DMD patient not receiving the drug.

18

For example, a typical DMD boy cannot pedal a

19

bicycle, but Caden is remarkably able to pedal a

20

few feet on a therapeutic tricycle and has less

21

falls since receiving the drug.

22

Caden is receiving below the recommended
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1

dose of steroids.

2

18 milligrams of deflazacort.

3

Dr. Mendell increased the dose to 24 milligrams.

4

Until October 2015, he was on
At that point,

Caden does not receive any intensive

5

physical therapy.

6

for any child with DMD.

7

and said that he has increased endurance for

8

walking activities without the need of assistive

9

devices.

10

He receives therapy as advised
Caden's therapist has seen

He has participated in aquatic therapy

11

sessions for longer periods without excessive rest

12

breaks, and he has shown drastic improvements in

13

his active range of motion, most notably in his

14

hamstrings and hip flexors.

15

As parents, it's difficult seeing your child

16

struggle, but to witness them tackle life's

17

seemingly simple daily tasks is a heartbreaking

18

battle that any DMD parent can relate to.

19

know want to tell my son that his dreams for a

20

future are going to be taken away from him.

21
22

I don't

The boys fighting DMD are the strongest
warriors that I know of, and if this drug helps to
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1

make their world a little easier to live, then I

2

don't see any ethical reason as to why this

3

medicine should not be approved.
We support Sarepta and eteplirsen one

4
5

hundred percent.

This drug means a future and a

6

promise to my son, our family, and every Duchenne

7

boy.

Thank you for your time.

8

(Applause.)

9

DR. ALEXANDER:

Thank you very much

Will

10

speaker 27 please introduce yourself?

11

your name and any organization you are representing

12

for the record.
DR. MICELI:

13

Please state

I'm Carrie Miceli, professor of

14

microbiology, immunology, and molecular genetics

15

and co-director of the Center for Duchenne Muscular

16

Dystrophy at UCLA.

17

laboratory has been well funded to explore

18

mechanisms for boosting the activity of morpholino

19

directed DMD exon skipping in mouse and human

20

models.

21

interpreting expression of skipped dystrophin

22

proteins.

For the past 10 years, my own

I'm familiar with measuring and
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1

One stated concern relates to the fact that

2

the pre-treatment control tissues was exhausted,

3

and thus controls from the PROMOVI pre-treatment

4

biopsies were included in analysis of biopsy 4

5

challenging interpretation.

6

It's important to note that two patient

7

pre-treatment samples were included in both

8

assessments of biopsies 1 through 3 and biopsy 4 by

9

immunohistochemistry.

These samples should serve

10

as internal controls that allow for the validation

11

of the new set of controls, as typical of the

12

treatment cohort.

13

and clearly support induction of dystrophin.

14

The findings are interpretable

Exon skipping uses morpholino and is known

15

to induce patchy dystrophin expression.

16

assessment of eteplirsen induced dystrophin

17

requires consideration of both the absolute amount

18

of dystrophin present as well as its distribution.

19

Therefore,

Given the level and distribution of induced

20

dystrophin being observed, it's reasonable to

21

expect that some positive fibers express as much as

22

5 to 12 percent of normal dystrophin, levels
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1

clearly predicted to impart some production of

2

myofiber's contraction induced damage.

3

Data from studies in BMD and DMD patients

4

and in mouse and canine models support the

5

suggestion that relatively low levels of dystrophin

6

can be functionally significant even if only

7

expressed in a limited number of fibers.

8
9

Of note, the number of dystrophin positive
fibers is not expected to be equal to the percent

10

of normal dystrophin protein unless each fiber

11

expresses 100 percent of normal levels of

12

dystrophin, which is clearly not the case.

13

is no inconsistency there.

There

14

In response to the first set of briefing

15

documents, 36 prominent scientists and physician

16

experts in Duchenne provided FDA with a letter

17

clarifying issues raised.

18

be made available unredacted to the advisory

19

committee.

20

entirety, we hope you can gain access today.

21
22

We ask that the letter

If you have not seen it in its

Quoting from that letter, "We conclude that
there is strong evidence of induced dystrophin

A Matter of Record
(301) 890-4188
FDAOC0001158

382

1

production upon prolonged eteplirsen exposure."

2

The letter goes on to say, "The findings of this

3

trial are sufficiently robust to support the

4

proposed mechanism of action of eteplirsen to

5

provide a plausible explanation for the relative

6

gain in function observed within the treatment

7

group, and serve to bolster confidence that there's

8

a positive treatment effect."

9

I am also the mother of Dillon Miceli Nelson

10

who lives with Duchenne.

11

profile, I'd be keen for Dillon to be on this drug

12

if it were pertinent.

13

(Applause.)

14

DR. ALEXANDER:

Given the strong safety

Thank you very much.

Will

15

speaker 28 please introduce yourself?

16

your name and any organization you are representing

17

for the record.

18

MS. KELLY:

Hi.

Please state

My name is Wendy Kelly, and

19

I'm here today with Susan Patterson.

The Make

20

Duchenne History Coalition arranged our travel.

21

We're here today to speak about our children's

22

experience on eteplirsen and how our sons have been
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1

performing everyday activities easier since

2

starting the drug.

3

My 8-year-old son, Jackson, has been on

4

eteplirsen since January 2015.

5

son, David, has been on eteplirsen since July 2015.

6

Both of our boys are part of the confirmatory trial

7

that was clearly guided by the FDA in the April

8

2014 guidance.

9

for eteplirsen safety trials on younger Duchenne

10
11

Susan's 8-year-old

In that guidance, FDA also guided

patients and those at later stages of the disease.
Since they started on eteplirsen last year,

12

our boys have stabilized and they have started

13

doing things that they could not do before,

14

everyday things that normal 8-year-old boys take

15

for granted, like opening car doors, getting off

16

the floor with ease, easily bending over to pick up

17

things off the floor.

18

eteplirsen has changed the trajectory of their

19

disease.

20

We truly believe that

Our children may have a future now that

21

might give them the opportunity to walk well into

22

their teens.

With that ability comes independence
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1

that most boys living with Duchenne lose very

2

quickly after going into a wheelchair.

3

Our observations verify and confirm what

4

Sarepta's data on the original 12 patient study

5

show, that treatment of eteplirsen can cause a real

6

and concrete impact on the lives of Duchenne

7

patients.

8
9

In addition, it is necessary to note that
neither of our boys have experienced a single

10

negative side effect from being on eteplirsen.

11

This drug has our stamp of approval.

12

is unfair of the FDA to make a comparison to Becker

13

muscular dystrophy.

14

Duchenne.

15

produce dystrophin.

16

We believe it

The comparison should be to

Eteplirsen is allowing our boys to

We would love to turn our sons' Duchenne

17

into Beckers, but that should not be the standard

18

of measurement.

19

to walk longer, breathe longer, or just make it

20

through the day is worthwhile.

Any benefit that allows our boys

21

The only reason our children were able to

22

receive eteplirsen is because the FDA allowed for
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1

confirmatory trials in their 2014 guidance to the

2

company.

3

complete and the data is analyzed, it could be

4

another three years.

By the time these confirmatory trials are

The human cost of not approving this drug

5
6

now and waiting up to three years for confirmatory

7

trials to be complete would be massive.

8

will have lost the ability to walk, to pick

9

themselves up off the ground, and to feed

10

Children

themselves.
We all know what the end result of Duchenne

11
12

is, and the patient testimony here today should

13

tell you all that you need to know, the benefit of

14

eteplirsen far outweighs its risks.

15

Pattersons and the Kellys, please approve this

16

drug.

17

(Applause.)

18

DR. ALEXANDER:

From the

Thank you very much.

Will

19

speaker 29 please introduce yourself?

20

your name and any organization you are representing

21

for the record.

22

MR. LEFFLER:

Please state

My name is Mitch Leffler.

The
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1

Make Duchenne History Coalition arranged my travel

2

here today, and I have a 12-year-old son who has

3

been on drisapersen and is now on eteplirsen.

4

The decision we're facing today would be an

5

easier one if we had a large placebo-controlled

6

data set, but here's the problem with collecting

7

that data set for exon 51.

8

with an orphan disease.

9

87 percent of patients that aren't amenable to this

10
11

We're already starting

Then you remove the

exon skip.
Out of the remaining 13 percent, you take

12

away the one-third of boys who are too cognitively

13

affected.

14

have already participated in an exon-skipping trial

15

and are no longer drug naïve.

16

the families that live too far from a study site to

17

travel once per week.

18

that have chosen to participate in a less demanding

19

clinical trial.

20

Then you need to remove the boys who

Then you subtract

Then we lose the families

Then you subtract the families that cannot

21

afford clinical trial participation.

For example,

22

my own family has spent over $40,000 in childcare
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1

and lost wages to participate in two clinical

2

trials.

3

Lastly, you need to subtract the boys that

4

do not fit the inclusion criteria, that are too old

5

or too young, their pulmonary or cardiac function

6

isn't strong enough, or maybe it's something as

7

simple as elevated white blood cell count during

8

the screening.

9

6-minute walk criteria that's necessary to show a

10
11

But they may not fit in the narrow

treatment effect over a shorter period of time.
The result is that you're left with so few

12

boys that you end up relaxing the enrollment

13

criteria in order to get the numbers.

14

that happens, if you're using the 6-minute walk,

15

you've introduced so much variability into your

16

trial that you've changed science into

17

randomization roulette.

18

And once

Some may say extend the duration of the

19

trial, keep children on placebo for a longer period

20

of time, but this trial includes muscle biopsies

21

under general anesthesia.

22

procedure is minor, you should know that my son has

If you think that
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1

a permanent limp from his two muscle biopsies in

2

his quadriceps.
So once you introduce this kind of

3
4

procedure, absolutely a more minor increase over

5

minimal risk, you have to involve the prospect of

6

direct benefit for every participant, a requirement

7

that is not satisfied by participation in a placebo

8

arm.

9

So we all know that a large scale,

10

long-term, placebo-controlled trial would give us

11

some of the answers we're looking here today.

12

here's the deal.

13

numerically possible, and according to FDA's own

14

guidelines on pediatric clinical trials, it is not

15

ethical.

We can't have one.

But

It's not

So when we can't have the optimal data we

16
17

want but we still need to make a decision, what do

18

we do?

19

we become more interested in getting at the truth

20

than focusing on methodological concerns?

Do we abandon a promising treatment or do

21

That is a question we're answering today,

22

and it's a question that's going to be asked more
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1

and more often with genetic targeting of rare

2

diseases.

3

today telling us that what they're seeing is

4

unusual.

5

eyes.

It can't be ignored.

6

away.

And it needs to be acknowledged today.

7

Thank you.

The world's leading experts are here

Our boys are changing in front of our

8

(Applause.)

9

DR. ALEXANDER:

It can't be explained

Thank you very much.

Will

10

speaker 30 please step to the podium and introduce

11

yourself?

12

organization you are representing for the record.

Please state your name and any

MR. WESLEY:

13

Yes, Mr. Chair, my name is

14

Keith Wesley.

15

for my lodging.

16

old, has Duchenne muscular dystrophy.

17

in any current clinical trial.

18

abilities and limitations due to the unfortunate

19

circumstances are what have brought me before you

20

today.

21

Oh, here you go.

22

Make Duchenne History Coalition paid
My son, Jake Wesley, is 15 years
Jake's not

Jake's lack of

I have slides but they're not coming up.

DR. ALEXANDER:

And I believe you have
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1

control of the slides or no?
MR. WESLEY:

2
3

Yes, they are up now.

Thank

you.

4

DR. ALEXANDER:

5

MR. WESLEY:

Very good.

Jake lost the ability to walk

6

at 8 years old.

After being confined to a

7

wheelchair for several years, Jake developed severe

8

neuromuscular scoliosis, a condition that occurs in

9

a large majority of the boys with the more severe

10

phenotype, those boys that produce little or no

11

dystrophin.

12

Jake underwent an extremely invasive 10 and

13

a half hour spinal fusion surgery this past year.

14

I'd like to draw your attention to those photos.

15

Earlier today scoliosis was mentioned.

16

And while pictures tell a thousand words, they

17

don't tell you the fear that these boys endure for

18

months in advance of this surgery.

19

Here it is.

Although Jake is not in the eteplirsen

20

trial, his best friend, Austin Leclaire, is.

21

and our family have known Austin for almost

22

10 years.

Jake

Prior to Austin being in a trial, his
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1

motor skills almost mimicked Jake's.

2

can lift his hand above his head.

3

Jake's surgery he contacted a number of boys with

4

DMD who had spinal fusion surgery.

5

Now Austin

And prior to

The majority of these boys said their

6

biggest regret was the fact they could no longer

7

feed themselves.

8

to ask, the ability to feed yourself, but to these

9

boys, it means the world.

10

It seems like such a small thing

While Austin has regained the ability to

11

raise his arms above his head and transfer to bed

12

independently, Jake can no longer feed himself.

13

While Austin has regained the ability to toilet

14

independently, Jake completely is dependent on us

15

for all his personal care.

16

progressing identically, there should be no reason

17

that Jake and Austin would start to differ in

18

progression unless the drug works.

19

After years of

I'm an elected official in the state of

20

Pennsylvania, and I ran for office because I wanted

21

to make a difference.

22

difference, I did make a difference.

I didn't just want to make a
I like to
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1

believe the same of all of you.

2

to make a difference?

3

Why else, if not

In closing, my intent is what Congress

4

wants, and voiced through FDASIA, and that is to

5

deliver safe and effective drugs for the treatment

6

of rare and severely life-threatening diseases.

7

don't know a better candidate for accelerated

8

approval than a drug that apparently its only side

9

effect is extended life.

10

(Applause.)

11

DR. ALEXANDER:

Thank you very much.

I

Will

12

speaker number 31 please introduce yourself?

13

Please state your name and any organization you are

14

representing for the record.

15

MR. VAISH:

Hi.

My name is Ryan, and I have

16

Duchenne.

I am 13 years and 10 months old, and I

17

have been on eteplirsen for almost five years

18

without missing a single dose.

19

diagnosed, all the doctors are saying by the time

20

I'm 13, I would be in a wheelchair and not be able

21

to do things I can do now.

22

the medicine, I am still walking, swimming, playing

Ever since I was

But since I've been on
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1

with my friends and my dog, which people say I

2

could not do at this age.

3

If someone asks me if the medicine is

4

working, I say I believe it is because I'm doing

5

stuff I should not be able to do at my age.

6

are 100 percent sure that this medicine is not

7

working, don't approve it.

8

100 percent sure, then approve this medicine, help

9

other boys who share my struggle.

10

(Applause.)

11

DR. ALEXANDER:

12
13

If you

But if you're not

Thank you.

Thank you.

Please hold your

applause.
MS. VAISH:

I am Ana, and Make Duchenne

14

History Coalition arranged for us to be here today.

15

I am Ryan's mother.

16

10 months old, and one of the 12 boys getting

17

eteplirsen since 2011.

18

dose and has had no safety issues.

19

As he said, he is 13 years and

He hasn't missed a single

When Ryan started the study, he was

20

declining.

He walked with lordosis and his toes

21

pointed inwards due to the weakness in his hips,

22

both signs that he would lose ambulation soon.

A Matter of Record
(301) 890-4188
FDAOC0001170

394

He did not look like a child with Duchenne

1
2

that you would expect to see walking four years

3

later.

4

the same energy and ability to do day-to-day

5

things, like walk, go to school, play with his

6

friends, go swimming, and shower by himself.

7

However, since 2011, Ryan has maintained

We have not given Ryan any more PT or

8

anything other than the recommended care.

Before

9

being on the trial, Ryan used to come home from

10

school very tired.

11

from school and goes straight into the pool.

12

fact Ryan has been receiving below the recommended

13

dose of steroids.

14

Now on eteplirsen, he comes
In

Until March of 2015, he was taking

15

18 milligrams of deflazacort, half of the

16

recommended dose.

17

increased his dose to 24 milligram because it was

18

still very low.

19

recommended dose of 33 milligrams according to his

20

weight today.

At that point, Dr. Mendell

That is still below the

21

The 0.9 increase in dystrophin may not mean

22

much to the reviewers at FDA, but come, look at the
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1

10 boys that are still walking.

Come live in the

2

shoes of these children, of my son Ryan, and it is

3

meaningful.
Every day that Ryan maintains his ability to

4
5

walk and live longer matters.

Maintaining the

6

ability to do day-to-day things matter.

7

matters.

8

even more treatments that will reach your desk soon

9

for approval.

More time

More time for our family and hope for

The first safe and effective

10

treatment is on your desk today.

11

approval of eteplirsen.

12

(Applause.)

13

DR. ALEXANDER:

Please recommend

Thank you very much.

14

speaker 32 please come to the microphone?

15

state your name and any organization you are

16

representing for the record.
MS. DWYER WILLIS:

17

Will

Please

My name is Alison Dwyer

18

Willis.

I am the mother of Jack and Nolan Willis,

19

patients number 9 and 10 of the original 12 Sarepta

20

clinical trial participants.

21

think you should hear from them since they are two

22

of the most important voices in the room today.

Before I speak, I
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1
2
3
4
5

JACK WILLIS:

My name is Jack Willis, and I

am patient number 9 in the Sarepta trial.
NOLAN WILLIS:

My name is Nolan Willis, and

I am patient number 10 in the Sarepta trial.
JACK WILLIS:

We have chosen to dedicate the

6

last five years of our lives to this clinical

7

trial, quite willingly.

8

ability to walk, we have been labeled as the

9

failures of the eteplirsen trial.

Since we have lost the

We come here

10

today not only to show that we are not failures,

11

but to claim victory.

12

NOLAN WILLIS:

13

lives improved while on drug.

14

performed normally.

15

strength.

16

are more tired and lethargic.

17

will keep us alive longer.

18

We claim victory because our
Our hearts and lungs

We had some increase in

We noticed when we had to skip a dose we

JACK WILLIS:

We know this drug

Duchenne patients don't die

19

from not walking, they die from heart and lung

20

failure.

21

function, something which is not necessarily normal

22

for other Duchenne kids our age.

We are almost 15 years old with normal

We did not have
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1

one side effect while we have been on eteplirsen.
NOLAN WILLIS:

2

We are not outliers.

We have

3

followed the natural progression of Duchenne, which

4

has now changed due to eteplirsen.

5

stopped walking four years ago, we are still able

6

to pick books off the table, feed ourselves

7

independently, drink without a straw, and brush our

8

teeth without help.
JACK WILLIS:

9

Even though we

We are not failures because we

10

stopped walking.

11

This drug not only preserves the ambulation -- this

12

drug is not only to preserve ambulation, like we

13

said.

14

able to walk.

15

would still be walking.

16

boys wait when this drug could allow them to walk

17

longer, to feed themselves longer, to hug their

18

parents longer, to live longer?

19

Please stop calling us that.

You don't die from Duchenne by not being
Maybe had we been on drug sooner, we

MS. DWYER WILLIS:

Why would you make other

I was nervous that the

20

boys would not qualify for this trial knowing that

21

Nolan's ambulation was already rapidly declining.

22

Our goal for this trial was not to preserve
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1

ambulation.

2

life and allow them to live longer, period.

3

It was to preserve their quality of

Nolan took his last steps in February of

4

2012 and Jack joined him in June of that year.

5

They fought hard to stay on their feet as their

6

walking days were really gone before they even

7

started the trial.

8
9

My boys became known as the kids who were
making the data messy, who declined in the 6-minute

10

walk test, who lost ambulation, and everyone began

11

to question if the drug was working.

12

My boys make the data stronger because they

13

are responders, they are making dystrophin.

14

drug is working in them.

15

dystrophin has changed the trajectory of their

16

disease.

17

strength, were less fatigued, and regained some of

18

their independence that had been lost.

19

The

The production of

My boys regained some upper arm and torso

In their case, loss of ability to walk

20

independently has still not preceded a decline in

21

pulmonary function.

22

my boys are experiencing a clear deviation from the

Thanks to eteplirsen, both of
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1

natural disease course.

My sons should give the

2

ad comm panel members confidence that the drug is

3

working in both ambulatory and non-ambulatory boys.

4

Both populations will benefit from the approval of

5

eteplirsen.

Thank you.

6

(Applause.)

7

DR. ALEXANDER:

Thank you very much.

Will

8

speaker 33 please introduce yourself?

9

your name and any organization you are representing

10
11

Please state

for the record.
MS. JOHNSON:

Our travel was supported by

12

the Make Duchenne History Coalition.

13

Alex Johnson, and I have come here with 42 parents

14

from Britain who have children with Duchenne.

15

We've traveled all this way for 0.9 percent of

16

dystrophin.

17

My name is

If eteplirsen gets rightly approved, we

18

would move our family here for 0.9 percent of

19

dystrophin.

20

of dystrophin or don't know Duchenne well, this may

21

be viewed as an act of desperation.

22

U.S. seems nice enough, we assure you, we would not

For those who were disappointed by 0.9

Although the

A Matter of Record
(301) 890-4188
FDAOC0001176

400

1

uproot our entire lives for something trivial.
Our decision rests firmly on scientific

2
3

research.

4

community that some exon 44 patients have

5

spontaneous exon skipping that results in revertant

6

fibers.

7

slower disease progression.

8
9

It is well-known in the scientific

This small amount of dystrophin leads to a

Just two days ago, the Bello paper was
published revealing that exon 44 patients have a

10

later median loss of ambulation than other

11

deletions on a Kaplan-Meier analysis.

12

more walking is life changing for patients and

13

families.

14

MR. JOHNSON:

Two years

The FDA calls into question

15

Sarepta's use of a matched natural history control.

16

They claim that the placebo arm of the drisapersen

17

study is a more appropriate control.

18

data came from European patients.

19

Most of that

We know there is data from that study for a

20

duration of 2 and a half years, but the FDA has

21

only referenced the first year of data, then looks

22

to other natural history studies on an apparent
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1

hunt for a comparator group that appears to

2

diminish eteplirsen's effects.

3

We would like to know when using these

4

untreated cohorts, such as the CINRG data presented

5

today as a comparator, did the agency apply the

6

appropriate filters, such as age greater than 7 and

7

baseline 6-minute walk score, to ensure the closest

8

possible apples to apples comparison.

9

MS. JOHNSON:

We know that being in a trial

10

can incentivize functional improvement.

11

first, these boys on this study were influenced by

12

what the briefing document describes as expectation

13

bias, motivation, and coaching.

14

Maybe at

Maybe.

But this is Duchenne we're talking about,

15

and we want the panel to know that every parent

16

motivates their child to keep walking.

17

parent loses that fight.

18

those of the 10 out of 12 boys on this study; yes,

19

they were motivated, but motivation alone cannot

20

account [mic off].

21

(Applause.)

22

DR. ALEXANDER:

Every

Every parent, except

Thank you very much.

Will
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1

speaker 34 please introduce yourself?

2

your name and any organization you are representing

3

for the record.
MS. FURLONG:

4

Please state

My name is Pat Furlong, and I

5

am president and CEO of Parent Project Muscular

6

Dystrophy.

I have nothing financial to disclose.

On Friday, April 29th, my son Patrick died.

7
8

He was just 15.

9

stopped walking at 9, and at the time of his death,

10

He was Billy Ellsworth's age.

He

he couldn't lift his hand to his mouth.
I spent those last nights with him

11
12

attempting to remove secretions from pneumonia.

13

felt like I was suctioning concrete through a

14

straw.

15

but we knew it was goodbye.

It

Patrick was tired, and he tried to smile,

16

Like my son Christopher, who died 7 months

17

earlier on September 29th, Patrick had no options.

18

None.

19

predicted natural history.

20

feet at 10 years old, and they died in their teens.

21
22

Christopher and Patrick followed the
They were off their

Today we're talking about a drug with
significant great impact, one that is focused on
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1

the fundamental defect in Duchenne, restoring

2

dystrophin.

3

safety data with no adverse effects, no SAEs, none

4

whatsoever.

5

argue about the quantification of dystrophin.

6

Eteplirsen is safe.

Four years of

We can argue small numbers.

We can

What is critical to discuss is the impact of

7

an incremental effect.

A positive incremental

8

effect has a ripple effect across a lifetime.

9

Extending ambulation, preventing scoliosis,

10

delaying the need for ventilation, improving family

11

stability, decreasing the financial impact in terms

12

of accommodation, school, home, employment, and

13

most of all, improving and preserving the quality

14

of life.

15

We've done a benefit-risk study about

16

incremental benefit.

17

the parents that participated was slowing disease

18

progression.

19

measures of intermediate endpoints that should

20

serve as a future reference point for all

21

regulators and developers.

22

The overwhelming priority of

These are important milestones,

Your goal, the FDA, is to improve how an
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1

individual feels, functions, and survives.

2

ask these boys, I think they would say absolutely

3

to that.

4

flexibility for all rare disease assessments.

5

If you

So that's going to require considerable

Congress agreed and provided tools such as

6

accelerated approval.

7

to listen to the patient voice.

8

patient in decision making and those choices will

9

be best be heard via the more creative approaches

10

to rare disease development, which better capture

11

patient centered outcomes.

12

In addition, they told you
Inclusion of the

Patient-focused tools are of limited value

13

if we continue to operate in a rigid and

14

adversarial manner.

15

paradigm shift for all parties, FDA and industry,

16

to commit themselves to a fundamentally

17

collaborative approach, both in this eteplirsen

18

decision and in hopefully the many future INDs and

19

DNAs that come before you.

20

exercise maximal flexibility.

Today, I'm asking for a

21

(Applause.)

22

DR. ALEXANDER:

I urge the committee to
[mic off].

Thank you very much.

Will

A Matter of Record
(301) 890-4188
FDAOC0001181

405

1

speaker 35 please introduce yourself?

2

your name and any organization you are representing

3

for the record.

4

applause until all speakers have finished.

5

Please state

Once again, please hold your

MS. KELLY:

My name is Melanie Kelly, and I

6

have two sons with Duchenne muscular dystrophy,

7

Jacob and Liam.

8

MR. KELLY:

9

Melanie's husband.

10

My name is John Kelly.

MS. STELLY:

I'm

My name is Trina Stelly.

I

11

have one son who is 12 with Duchenne, and I have an

12

8-year-old daughter who is a manifesting carrier.

13

MS. PEASE:

My name is Katherine Pease.

I

14

have one son 8 years old with Duchenne muscular

15

dystrophy.

16

MR. DENGER:

My name is Brian Denger.

Our

17

group represents those who are amenable in this

18

therapy and relive the agony of missing the

19

threshold for inclusion in this clinical trial.

20

are living the history of Duchenne muscular

21

dystrophy.

22

We

We read in the briefing documents how FDA is
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1

not impressed by the slowed progress of the

2

eteplirsen patients because boys with Duchenne can

3

lose ambulation between ages 8 and 18.

4

concerned the reviewers are confusing something

5

that is possible with something that is common.

6

Are there outliers who are walking at 18?

7

it common?

8
9

We are

Yes.

No.

I have two sons affected by Duchenne.
Matthew stopped walking at 8.

His was a steady

10

decline in physical ability leaving him unable to

11

perform activities of daily living by 12.

12

succumbed to heart failure at 20.

13

Is

He

His brother, Patrick, who is now 21, stopped

14

walking at age 13.

15

progression followed the same path as his brother,

16

just several years later.

17

Though he walked longer, his

We long came to appreciate that preserving

18

function would be important and a life changing

19

breakthrough.

20

longer, Patrick did at age 13, meant he didn't need

21

spinal fusion surgery, unlike his brother who

22

stopped walking at 8 and needed surgery at 13.

The difference in being able to walk
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The level of ability of participants in

1
2

Sarepta's trial exhibit is far different than what

3

any of our sons experienced.

4

at 14, 15 is not the norm for someone who has

5

Duchenne.

Walking independently

These patients are walking well.

If you witnessed the last months of walking

6
7

for someone with Duchenne, you'd realize how

8

starkly different this truly is.

9

of walking, not only do patients tire and have a

In the final year

10

significantly slower pace, but they fall, and they

11

fall hard regularly.
Nearing the end, they need someone to help

12
13

them stand, hold them upright while they find their

14

balance, only to walk a meter or 2, not 6 minutes,

15

before collapsing into a heap and wait to be picked

16

up.

17

falling.

18

the boys in the study.

19

and confidence.

20

No amount of motivation stops that tree from
That's not the same experience we see for
They walk with more balance

We represent the patients who are amenable

21

to this drug, and not one of our boys walked past

22

the age of 13.

As a parent who has lost a son to

A Matter of Record
(301) 890-4188
FDAOC0001184

408

1

Duchenne, I don't need a reminder of how time

2

passes so quickly.

3

is lost never to be regained.

4

much longer.

We wait and watch as function
Each of us asks, how

Thank you.

5

(Applause.)

6

DR. ALEXANDER:

Thank you very much.

Will

7

speaker 36 please introduce yourself.

8

your name and any organization you are representing

9

for the record.

10

DR. NELSON:

Please state

My name is Stanley Nelson.

I'm

11

a professor of human genetics and co-director of

12

the Center for Duchenne Muscular Dystrophy at UCLA,

13

and I have no financial interest in the outcome of

14

the meeting today.

15

Duchenne and am an expert in genetic and genetic

16

modifiers.

17

monitoring committees, and advisory boards related

18

to Duchenne.

19

I care for children with

I've served on clinical trials, data

DuchenneConnect is the largest online

20

registry, and in 2014, my group published a

21

multivariate analysis looking at all 78 parameters

22

collected and identified that the most strong

A Matter of Record
(301) 890-4188
FDAOC0001185

409

1

correlate with age at loss of ambulation was by far

2

the use of steroids.

3

of age at loss of ambulation.

4

difference between daily deflazacort usage and

5

daily prednisone.

6

This is using a hard endpoint
There was a minor

I'll also comment that the effect of LTBP4,

7

which was brought up by Glen Nuckolls on the

8

advisory committee, would be of minor concern in

9

comparing these sample sets, partly because the

10

LTBP4 allele, the haplotype, seen in a homozygous

11

state would only be present in about 10 percent,

12

and the effect of LTBP4 observed in three

13

independent studies is much smaller than the effect

14

observed by steroids, so controlling for steroids

15

is most important.

16

I can also give you a little bit of a

17

personal take in terms of the hard point of loss of

18

ambulation.

19

age 15, living with Duchenne.

He lost his ability

20

to walk at age 13 and a half.

Most boys that I

21

know socially, and Dillon in particular, are very

22

resistant to this transition and fight hard to push

I'm also here as the father of Dillon,
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1
2

it back as long as possible.
This is the case for Dillon and makes age at

3

loss of ambulation actually a rather hard endpoint.

4

You can change it by weeks, maybe months; extending

5

it longer is actually very difficult to do.

6

makes it also an irreversible and highly

7

undesirable endpoint with substantial consequences

8

to his environment and care needs.

9

It

I know this well, and this point has been

10

brought up by several in the open public hearing

11

and in the Sarepta presentation, that Dillon lost

12

ambulation at 13 and a half and is therefore on the

13

slightly more mild end of Duchenne, and that's

14

supported by multiple natural history data.

15

yet, when he was 9, his 6-minute walk distance, as

16

determined by being in a different clinical trial,

17

would have compelled him not to be a part of this

18

clinical trial.

And

19

So the boys that are at the outlier end,

20

those boys that are still walking at age 14, 15,

21

16, also tend to have better physical measurements

22

at ages 7, 8, 9 and 10, the exact group that
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1
2

Sarepta was hoping to exclude from this.
I'll also note that many of these opinions

3

were shared in a letter drafted by 36 experts in

4

Duchenne that actually do support that there is

5

substantial evidence of efficacy for eteplirsen

6

based on the clinical data and based on the

7

reasonable comparison to multiple external

8

data sets.

9
10

Thank you.

(Applause.)
DR. ALEXANDER:

Thank you very much.

Will

11

speaker 37 please introduce yourself?

12

your name and any organization you are representing

13

for the record.

14

MR. PROCKO:

Please state

We are Bill and Kim Procko, and

15

thank you to CureDuchenne for our travel and

16

lodging arrangements.

17

original 12 participants.

18

this trial, we have observed profoundly positive

19

changes to his physical condition, each one of them

20

contradicting normal Duchenne disease progression.

21

Here is what 0.9 percent can do.

22

Our son, Evan, is one of the
During the course of

Natural history suggests that once a boy
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1

with Duchenne loses the ability to get up off the

2

floor, he will also lose the ability to walk within

3

the next 12 to 24 months.

4

3 years and 2 months after losing this ability.

5

Evan remains walking

Prior to eteplirsen, Evan slept fitfully

6

through the night, his fists clenched so tightly we

7

could hardly pry his fingers open, his calves in

8

full contracture.

9

became relaxed, his palms open, calves soft,

After eteplirsen, Evan's sleep

10

without contracture.

11

recovers at night as it should.

12

Evan's body now rests and

Prior to eteplirsen, Evan fell 2 to 3 times

13

per week.

14

fall frequency has reduced to 1 fall every 2 to

15

3 weeks.

16

remained nearly the same.

17

During the course of this trial, Evan's

The amount of Evan's daily walking has

Prior to eteplirsen, Evan's digestive

18

process was noticeably slower than it is today,

19

with bowel movements 3 to 4 days apart requiring

20

laxatives.

21

without aid.

22

The only change has been eteplirsen.

At present, bowel movements occur daily
His diet has always been healthy.
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1

On September 6, 2015, Evan suffered a spiral

2

fracture to his right tibia.

3

leg and subsequent muscle atrophy from weeks in a

4

cast for a 12-year-old with Duchenne more often

5

than now spells the permanent end of ambulation.

6

For Evan, however, after 7 weeks in a cast and

7

boot, he stood up and walked unassisted.

8
9

We knew that a broken

According to his UF Schanz orthopedic staff,
recovery time was indistinguishable from any non-

10

Duchenne patient, and on November 2nd, only 8 weeks

11

after his fracture, Evan was back in Ohio

12

performing two successful 6-minute walk tests for

13

Sarepta.

14

These observations contradict Duchenne

15

progression.

In the last four years, we've done

16

nothing out of the ordinary concerning protocol

17

with Evan's care except for eteplirsen.

18

January briefing documents stated that the boys in

19

our study have received intensive physical therapy.

20

The date of Evan's last physical therapy

21

appointment was May 13, 2009.

22

of stretches 4 to 5 times per week.

The FDA's

At home, we do a set
If anything,
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1
2

this falls below recommended PT regimen.
MS. PROCKO:

The benefits we have presented

3

from 0.9 percent dystrophin are significant to us.

4

Now, I wonder how many more years does that

5

0.9 percent give Evan independence to pour more hot

6

sauce on his burrito or to wrap his arms around me

7

in a hug.

8
9

Duchenne has taken away Evan's dystrophin.
Eteplirsen has given him some back.

Now, it's in

10

your hands to allow him to keep it or take it away

11

from him again.

12

(Applause.)

13

DR. ALEXANDER:

Thank you very much.

Will

14

speaker 38 please introduce yourself?

Please state

15

your name and any organization you are representing

16

for the record.

17

MS. PENROD:

My name is Marissa Penrod, and

18

my son Joseph has Duchenne.

19

the parents standing with me here right now are

20

waiting for a treatment.

21

year for Joseph.

22

stole Joseph's ability to walk.

My son and the sons of

This was a significant

It was the year that Duchenne
I assure you, he
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1

had no choice.

He wanted desperately to keep

2

walking.

It was not a question of motivation or

3

mindset.

Joseph lost ambulation because he has

4

Duchenne.
We tend to think of loss of ambulation as

5
6

the end of something, the end of walking, but

7

really it's just a new beginning.

8

beginning of a new kind of decline.

9

Duchenne comes in many forms.

It's the
Decline in

Dave and Maria's son

10

Ryan, and Kelly's son Jack, demonstrate the immense

11

burden of Duchenne through their struggle with

12

self-image.
Anessa's teenage son, Tyler, can no longer

13
14

go to his friend's house because they're not

15

accessible.

16

his arms to scratch his own face.

17

son, Dusty, has just 12 percent of his lung

18

function remaining.

19

breaths.

Natalie's son, Max, can no longer move
And Kat's [ph]

He is literally on his last

I know that Joseph's arm strength will go

20
21

next.

He won't be able to feed himself.

I will

22

have to hold a book for him to read, and hugs will
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1

be a memory.

We will face scoliosis, spinal

2

surgery, pulmonary distress, heart failure.

3

loss of ambulation matters, but what matters more

4

than losing ambulation is maintaining ambulation.

The

5

Thanks goodness for eteplirsen.

6

should not be a day for uncertainty or fear, it

7

should be a day of celebration.

8

clinical trials and potential treatments comes with

9

risk.

Not this one.

Today

We know that many

We know that some decisions

10

you have to make are clouded by uncertain clinical

11

benefits.

Not this one.

Today we should celebrate and honor the

12
13

truth, and we must not be distracted from that

14

truth.

15

surgery under general anesthesia, they're still

16

walking.

17

will their sacrifice be enough?

18

Four years later, 4 biopsies later, that

How much more will you ask of them?

When

The FDA gave guidance to Sarepta in April of

19

2014 urging them to identify matched natural

20

history cohorts.

21

is too late and our sons deserve better.

22

are not your science experiment.

You can't move the target now, it
Our kids

They're not a
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1

sample or a cohort or a subject.

2

brother and son, someone's grandson, and student,

3

and best friend.

4

serve the science, but the science must always

5

serve our children, and eteplirsen does that.

6

They're someone's

Our children are not here to

If not you to acknowledge the evidence that

7

eteplirsen works, if you not honor the tools give

8

to you by Congress and FDASIA to demonstrate

9

flexibility, then who will?

It's time to stop

10

talking about flexibility and to show us.

11

hope you do the right thing, we expect you to do

12

the right thing, and the right thing is to say yes.

13

(Applause.)

14

DR. ALEXANDER:

We don't

Thank you very much.

Will

15

speaker 39 please introduce yourself?

16

your name and any organization you are representing

17

for the record.

18

DR. JUHASZ:

Hello.

Please state

My name is Rose Juhasz,

19

from the University of Michigan Medical School,

20

support by Make Duchenne History.

21

confirmatory study control arm amenable to exon 53

22

skipping.

My son is in the

My comments today are coming both as a
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1

parent and as an academic colleague who has worked

2

for nearly 15 years in the study and support of

3

personalized medicine.

4

$13 million NCI research program on precision

5

medicine in early stage breast cancer.

I currently manage a

6

I could stress that precision medicine is

7

also here to treat children, and that we do so by

8

skipping exons.

9

JAMA neurology viewpoint by noted clinician

Instead, I refer you to a recent

10

scientist Eva Feldman.

She concluded, and I quote,

11

"Exon skipping offers tremendous promise, and the

12

impact on Duchenne patients may alter the practice

13

of neuromuscular medicine by bringing personalized

14

genetic therapies."

15

I could praise the FDA's accelerated

16

approval paths for select treatments in early stage

17

breast cancer.

18

highly survivable and rich with treatments.

19

desire similar flexibility for just a first

20

treatment in Duchenne.

21

disparity, and our children deserve better.

22

It's helped to render that disease
We

Without it, this is

As today is about children, I'll share on a
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1

clinical cohort I find relevant.

2

doctoral work, I had the privilege to study some of

3

the first deaf kids to receive cochlear implants.

4

They were implanted at relatively old ages after

5

prolonged auditory depravation.

6

initially favor implanting kids earlier despite

7

known critical periods for speech and language and

8

preserving auditory function.

9

Completing my own

The FDA did not

Positive outcomes in those first kids were

10

not immediate.

Those who did respond needed years

11

of device use.

For others, it was too late to get

12

full benefit from a technology now known as

13

groundbreaking.

14

Those were children failed by the FDA

15

process.

The technology was there for years;

16

access was delayed.

17

live out the rest of their lives knowing that the

18

quality of life could have been quite different had

19

it not been for regulatory disparities and delays

20

for children.

21

received the first devices, there were some stand

22

out responders.

These are kids who will then

Despite those odds and having

They became known in our research
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1
2

group as the stars.
Today you have met the stars of exon

3

skipping.

4

told you that this drug is working and important

5

for them.

6

please hear this message.

7

They have walked up here and stood and

And as I stand here 15 years later,

No child should have waited then for the

8

chance to hear, and no child today should be

9

waiting this long to keep walking or to continue to

10

use his limbs.

This is a fatal disease.

11

afford to fail them.

12

(Applause.)

13

DR. ALEXANDER:

We cannot

Thank you.

Thank you very much.

Will

14

speaker 40 please introduce yourself?

15

your name and any organization you are representing

16

for the record.

17

DR. SHIEH:

Good afternoon.

Please state

Yes, my name is

18

Dr. Perry Shieh, and I'm an associate professor of

19

neurology at UCLA, where I serve as the clinic

20

director of the muscular dystrophy clinic.

21

like to ask if somebody could pull up the slides

22

for speaker number 36.

I would
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1

It's through this clinic that I currently

2

care for approximately 100 boys and men with

3

Duchenne muscular dystrophy.

4
5
6

DR. ALEXANDER:

I'm sorry, we're unable to

provide those slides at this time.
DR. SHIEH:

Okay.

That's fine.

And I'm

7

also an investigator in numerous clinical trials

8

for Duchenne muscular dystrophy, including three

9

ongoing clinical trials involving eteplirsen.

I

10

think the most important question today is whether

11

eteplirsen works.

12

improves Duchenne muscular dystrophy patients.

13

I do like to thank the FDA for their caution and

14

their extensive discussion about the potential

15

shortcomings of the study data.

16

Is whether eteplirsen clinically
And

Nonetheless, I would like to emphasize that

17

the study data do show reasonable substantial

18

evidence of efficacy.

19

opinions of my colleagues before me that loss of

20

ambulation is truly a hard endpoint.

21

something that is optional.

22

I would like to echo the

It is not

Generally, people who are not able to do
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1

6-minute walk test will not be able to do anything

2

very soon.

3

at loss of ambulation as a function of a drug

4

exposure seems to be the most appropriate way to

5

analyze the data because baseline characteristics

6

and baseline 6-minute walk tests do predict the

7

future outcome, the future course of these boys.
Now, one may argue that the 4-year data was

8
9

And looking at the study data, looking

not blinded.

It was not a placebo-controlled

10

study.

11

placebo effect, and many publications have

12

indicated in the past that placebo effect is

13

generally small, temporary, and relatively

14

subjective.

15

However, this is an issue of perhaps

The placebo effect would not prevent

16

Duchenne boys, based on a hard endpoint such as

17

loss of ambulation, from losing ambulation.

18

Placebo effect cannot prevent them from losing the

19

ability to walk.

20

collection of study data over four years of this

21

very progressive disease that makes this data very

22

convincing and robust, and it would not be possible

In fact, I believe it is the
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1

to perform the double-blind placebo-controlled

2

study over the same amount of time.

3

So although 12 patients may seem like a

4

relatively small number for a clinical trial, the

5

effect observed is still impressive.

6

would like the sponsor to complete the confirmatory

7

studies that are already ongoing that will have

8

many more patients, but the data have presented so

9

far are persuasive, and additional safety data from

Of course, we

10

ongoing studies, I do not believe that there's any

11

reason to limit access to this medication.

12

In other words, I would like to be able to

13

prescribe this medication to other Duchenne boys

14

who are amenable exon 51 skipping.

15

harm appears to be minimal.

16

monitoring, I believe this is the best way to

17

acquire additional information about this effective

18

treatment.

The risk of

And with close

Thank you.

19

(Applause.)

20

DR. ALEXANDER:

Thank you very much.

Will

21

speaker 41 please introduce yourself?

Please state

22

your name and any organization you are representing

A Matter of Record
(301) 890-4188
FDAOC0001200

424

1
2

for the record.
DR. MCNALLY:

Thank you.

My name is

3

Elizabeth McNally.

4

I direct the Center for Genetic Medicine at

5

Northwestern University in Chicago.

6

cardiologist who specializes in providing care for

7

those with neuromuscular disease.

8
9

I am a physician and scientist.

I'm also a

I'm a physician in the Muscular Dystrophy
Association Clinic at Northwestern Medicine, where

10

I work closely with neurology and pulmonary experts

11

caring for those with advanced Duchenne muscular

12

dystrophy.

13

Sarepta.

14

here today.

15

I have no consulting relationship with
I have no bias in looking at the data

Boys with DMD grow to be men with DMD, and

16

they should not be forgotten here today in this

17

discussion.

18

on walking as an endpoint in DMD, but walking is an

19

not an endpoint for a young man with DMD.

There's been much focus and emphasis

20

Retaining upper limb strength is important

21

for being able to eat, drive a wheelchair, type on

22

a keyboard, and hold a job.

These are the
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1

endpoints that matter.

Walking is a surrogate for

2

what happens to many muscles in DMD.
We know well from the earliest genetic DMD

3
4

studies that the amount and quality of dystrophin

5

production is the primary determinant of outcome in

6

this disease.

7

correlates with outcome.

8

shown to be a threshold effect under which

9

dystrophin level does not matter.

10

Dystrophin production linearly
There has never been

Any increase in

dystrophin is meaningful.
The goal of exon skipping is to convert the

11
12

more severe form of disease, DMD, to the milder

13

form of disease, Becker muscular dystrophy, but

14

what does that really mean?
I think of the many DMD guys I take care of.

15
16

I think of Ryan and I think of Joe in particular.

17

They have DMD.

18

graduated, but it was hard to find work with the

19

fact that they had lost so much upper limb

20

strength, and post-college life has been hard for

21

them.

22

strength, they would be able to do so much more.

They went to college, they

With even modest improvement in upper arm
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1

I am also a scientist and an established

2

investigator in the neuromuscular field for more

3

than 20 years.

4

regarding dystrophin quantitation presentation are

5

most puzzling.

6

veterinary pathologists arrived at different

7

quantitative values than the pathologist from

8

Nationwide Children's Hospital, and based on this

9

discrepancy, the immunofluorescence results were

10

As a scientist, the FDA conclusions

We heard that three independent

devalued.
The dismissal of the immunofluorescence data

11
12

seems to be skipping the critical point that these

13

veterinary pathologists identified a clear

14

difference between treated and untreated patients,

15

17 percent versus less than 1 percent.
It is implied that immunoblotting is somehow

16
17

superior to immunofluorescence microscopy, and this

18

is plainly inaccurate.

19

hampered by the large size of dystrophin, its high

20

susceptibility to proteolysis, and the challenges

21

in extracting dystrophin adequately from fibrotic

22

muscle.

Blotting methods are
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1

Blotting fails to take into account for the

2

regional distribution of dystrophin expression

3

within a muscle.

4

blotting and fluorescence methods should be

5

considered together.

6

To be fair and unbiased, both

Today, we saw data that eteplirsen treated

7

boys walk longer, walk farther, have more

8

dystrophin on blotting, and on fluorescence.

9

Moreover, this drug is safe.

10

It seems prudent to

recommend accelerated approval based on the data.

11

(Applause.)

12

DR. ALEXANDER:

Thank you.

Will speakers

13

number 42 introduce yourselves?

14

name and any organization you are representing for

15

the record.

16

MR. MARQUEZ:

Please state your

My name is Ethan Marquez.

17

am joined by Kadee Roden, Christina Burrell, and

18

Sandra Katzin.

19

Duchenne muscular dystrophy and enrolled in the

20

confirmatory trial of eteplirsen.

21
22

I

Each one of us has a son with

Our boys are between the age of 10 and
13 years old and have been taking eteplirsen for
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1

approximately one year.

We all have noticed our

2

boys doing things they weren't able to do before

3

the trial, and I'm here to share our stories.
Before eteplirsen, Sandra's son, Ethan, was

4
5

extremely lethargic, unable to walk for long

6

distances.

7

without getting exhausted.

8

stable.

Today, he can walk alongside his mother
His stride is more

He does not fall as much as he used to.

9

This is important to note because a

10

reduction of Duchenne falls is a commonly reported

11

result of eteplirsen.

12

life improvement because it means he is less likely

13

to fall and injure himself.

14

This is a massive quality of

Christina's son, Xavier, and Kadee's son,

15

Morgan, have also experienced an increase in

16

strength since being on eteplirsen.

17

the trial, they have the ability to keep up with

18

their friends at school and not come home

19

exhausted.

20

comb his hair, put on his shoes.

21
22

Since starting

Xavier can independently dress himself,

DR. ALEXANDER:

I'm sorry for interrupting.

If you're having conversations, can you please have

A Matter of Record
(301) 890-4188
FDAOC0001205

429

1
2

those outside.
MR. MARQUEZ:

Tie his shoes, and even brush

3

his teeth.

4

do before eteplirsen.

5

started on eteplirsen over a year ago, my wife and

6

I have seen him stabilize, gain his strength, and

7

even move in ways he has never done before.

8

has not happened to a boy with Duchenne.

9

seen eteplirsen working.

10

These are daily tasks that he could not
Since my son, Peyton,

This

We've all

Before starting the trial, Peyton could not

11

kick his foot above the air, now he can kick his

12

foot above his waist.

13

(Laughter.)

14

MR. MARQUEZ:

Before eteplirsen, he was

15

unable to pull himself out of our pool.

He would

16

just barely hang onto the edge.

17

himself out.

18

SUV and onto his bed, now he can do both with ease.

19

Before he came home exhausted and needed a nap.

20

Now he has the stamina to participate all day in

21

school and after school activities, and even stay

22

awake until bedtime.

Now he can pull

He used to struggle to climb into our
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Eteplirsen has given us hope for his future.

1
2

We no longer plan his funeral.

Now, when Peyton

3

talks about driving, attending college and becoming

4

a scientist, because of eteplirsen, we believe it's

5

possible.
I implore you, recommend this drug.

6

It is

7

clear to us, our sons, our children's teachers,

8

family and friends that eteplirsen works.

9

safe and needs approval so many of the boys have a

10

chance.

11

eteplirsen.

It is

We already know the results without

This committee has the ability to recommend

12
13

that the FDA approve a drug that will improve the

14

quality of life for our entire community.

15

lead to other breakthroughs.

16

many other boys that are suffering, that have

17

suffered, and that will suffer in the future is not

18

only confusing but outright cruel.

19

evidence of the effectiveness of eteplirsen is

20

clear.

It will

To not approve it for

Substantial

Thank you.

21

(Applause.)

22

DR. ALEXANDER:

Thank you very much.

Will
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1

speaker 43 please introduce yourself?

2

your name and any organization you are representing

3

for the record.

4

DR. CHAMBERLAIN:

Please state

My name is Jeff

5

Chamberlain, and I'm a professor of neurology at

6

the University of Washington.

7

the Senator Paul D. Wellstone Muscular Dystrophy

8

Research Center, and I'm a paid member of the

9

Sarepta scientific advisory board.

10

I'm also director of

I've been studying the molecular genetics of

11

DMD for 30 years with a focus on dystrophin

12

expression and the development of gene therapy.

13

For these goals, my lab has developed transgenic

14

mice, we've developed adenoviral vectors,

15

lentiviral vectors, and AAV vectors in order to

16

study how much dystrophin is needed to prevent or

17

to reverse the pathophysiology of DMD.

18

We've also been looking at the relative

19

effects of producing full length Becker-like and

20

micro dystrophin proteins in muscle.

21

have been remarkably consistent in showing that

22

very low levels of dystrophin can have significant

These studies
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1
2

effects on muscle function.
Now, it was mentioned earlier that

3

dystrophin levels as low as 10 percent of normal

4

can prevent and largely reverse the dystrophic

5

pathology, and our data and animal models certainly

6

agrees with that.

7

essentially what are needed for a cure, and we're

8

not here today talking about a curative therapy.

9

However, those levels are

It's very important to emphasize that our

10

studies of animal models also showed that much

11

lower levels of dystrophin have a clear and

12

measurable impact on muscle function, and this is

13

true whether we're expressing full length

14

dystrophin, Becker-like dystrophins, or even the

15

micro dystrophins that were developed in my

16

laboratory.

17

Our studies of dystrophin function have also

18

demonstrated a mechanical role mediating the

19

lateral transmission of force from within a

20

myofiber into the extracellular matrix.

21

consequence of this is that a single dystrophin

22

positive myofiber has a clear protective effect on

And the
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1
2

adjacent dystrophin negative myofibers.
Thus, the overall protection that's

3

conferred by low dystrophin expression is greater

4

than what you would predict by a simple comparison

5

to normal dystrophin levels, and it's greater than

6

you would see just by looking at the percent of

7

dystrophin positive fibers.

8

that even a single dystrophin positive fiber

9

protects adjacent fibers, so patchy or mosaic

We have clear data

10

expression of dystrophin has a wider effect than

11

just counting dystrophin positive fibers.

12

our studies indicate that any dystrophin expression

13

has a beneficial effect on overall muscle function

14

and physiology.

15

In fact,

In summary, our data in animal models

16

acquired through a variety of different methods

17

predict that the dystrophin expression patterns

18

that have been observed with eteplirsen are

19

sufficient to achieve a significant increase in

20

muscle function.

Thank you.

21

(Applause.)

22

DR. ALEXANDER:

Thank you very much.
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1

Because we're running over, I'd like to take a

2

break now.

So we'll take the afternoon break at

3

this time.

So this is going to substitute for the

4

break that would be coming up at the end of the

5

open public hearing.

6

break at this time.

7

minutes after 5, 5:10.

Thus, we'll come back at 10

Panel members, please remember that there

8
9

So we'll take a 15-minute

should be no discussion of the meeting topic during

10

the break amongst yourselves or with any member of

11

the audience.

(Whereupon, at 4:55 p.m., a recess was

12
13

Once again, we'll resume at 5:10.

taken.)
DR. ALEXANDER:

14

If you can please take your

15

seats.

We're going to be beginning in just a

16

minute with open public hearing speaker number 44

17

in just a minute.

18

(Pause.)

19

DR. ALEXANDER:

Okay.

Out of respect for

20

those public speakers, if you are still conversing

21

and wish to continue, please do so in the hallways.

22

And we'll be beginning now where we left off which
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1
2

is with speaker number 44.
If speaker number 44 could introduce

3

yourself, please state your name or any

4

organization you are representing for the record.

5
6

MR. WOLF:

We appreciate the break, but you

can't ice this kicker so thank you.

7

I'm Brian Wolf, and I am joined by exon 45

8

and 53 waiting group, and our travels was arranged

9

by the Make Duchenne History Coalition.

10

Our group consists of Amy Aikens,

11

Chris Daimler and Cindy Quitzau.

12

Duchenne patients in need of access to follow-on

13

drugs, specifically exon skipping 45 and 53, and we

14

fully support the approval of eteplirsen.

15

We represent

We are here to support our Duchenne

16

community for exon skipping 51 and believe that

17

future exon skipping drugs will advance with the

18

approval of this first drug.

19

sons continue to get weaker and we are running out

20

of time.

21
22

While we wait, our

Four and a half years ago, we began to hear
and see the stories of continued ambulation and
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1

increased flexibility and zero side effects in the

2

patients in the eteplirsen 201/202 trial aside from

3

their encouragement.

4

released data and were encouraged by eteplirsen's

5

unprecedented results.

6

of our Duchenne family in this huge vehicle of

7

hope.

8

We also see the publicly

We need to include the rest

The approval of eteplirsen would be our

9

first critical step in getting this new life-saving

10

technology in the hands of other Duchenne patients,

11

including our sons.

12

approve this drug next month and make a meaningful

13

difference in the lives of families.

14

The FDA has the authority to

As parents, we have become advocates,

15

speakers, caregivers, educators, and fighters, and

16

we have passed those traits to our sons and

17

daughters, those with Duchenne and those without.

18

Despite how the media sometimes portrays us, we are

19

not desperate parents.

20

data, the expert scientists and clinicians support

21

us, and we are not willing to give our children a

22

drug that isn't safe or doesn't work.

We are educated in the
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The FDA in this division have wavered with

1
2

their guidance far too many times, which in turn

3

has delayed the opportunity for our sons to receive

4

the needed exon skipping drug.

5

renewed opportunity to follow FDASIA and use the

6

tools Congress has provided FDA to expedite access

7

of life-saving treatments to patients who need

8

them.

9

Today, you have

Today, we ask the committee to consider the

10

total and quality of eteplirsen's data and the

11

patient and expert testimony and please, recommend

12

eteplirsen for accelerated approval.

13

Our community has already experienced many

14

unnecessary delays related to this drug.

Do not

15

waste any additional time so that thousands of

16

other waiting Duchenne patients from our group that

17

we represent can make Duchenne history by outliving

18

their diagnosis.

Thank you.

19

DR. ALEXANDER:

20

(Applause.)

21

Will speaker number 45 please come to the

22

Thank you very much.

podium and introduce yourself?

Please state your
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1

name and any organization you are representing for

2

the record.

3

MR. KUNKEL:

Yes.

My name is Lou Kunkel

4

from Boston Children's Hospital in Boston, in the

5

Department of Genetics and Pediatrics at Harvard

6

Medical School.

7

scientific advisory board, and my travel here was

8

paid for by Make Duchenne History Consortium.

9

I am a paid member of Sarepta's

My laboratory was the laboratory which

10

identified the gene responsible for Duchenne

11

dystrophy back in 1986.

12

encoded protein, dystrophin, and we showed that

13

major mutations at this two-and-a-half megabase

14

locus were deletions in both the severe Duchenne

15

form of dystrophy, as well as the milder form of

16

Becker muscular dystrophy.

In 1987, we described the

17

We proposed, at the time, that the

18

difference between deletions in Duchenne patients

19

and Becker patients were based on the effect they

20

had on the translational reading frame of the

21

encoded protein.

22

would make no protein because they would have

We predicted Duchenne patients
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1

premature stop because they've disturbed the

2

reading frame, whereas Becker patients would have

3

an internally truncated protein but that it would

4

be made.

5

We showed, in 1988, that protein was not

6

being made in Duchenne biopsies, published in the

7

New England Journal of Medicine.

8

article, we talked about the limit of our

9

detection.

10
11

And in that

This is in 1988, and this is where this

3 percent number comes from.
Eric Hoffman used both myocin staining

12

post-transfer to estimate underloaded gels and said

13

that he couldn't probably see below 3 percent.

14

that's a long time ago, and the technology has

15

changed a lot since then.

16

shown to make an abnormal truncated protein of

17

variable degrees of levels of the protein.

18

But

Becker patients were

This led us to propose, as Steve Wilton did,

19

that, potentially, we should try to block the

20

inclusion of exons and convert a Duchenne into a

21

Becker by interchanging the reading frame and

22

producing protein.
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1

Sarepta's eteplirsen is designed to block

2

exon 51 in 13 percent of dystrophin deletion

3

patients.

4

skipped based on RTPCR, so the mechanism of action

5

of that drug is working.

6

immunofluorescence that the protein is being made,

7

albeit at not quantifiable levels but way above

8

what we've ever seen for revertant fibers.

9

They documented that exon skipping 51 is

They document on

But for me, the best evidence was their

10

Western blots, which showed 0.9 percent.

11

see 0.9 percent in patient biopsy samples, and so

12

this is really an appreciable amount.

13

with this was the clinical progression.

14

dystrophin, its safe, and I believe there's no

15

reason not to approve.

16

(Applause.)

17

DR. ALEXANDER:

We never

Consistent
These make

Thank you very much.

Will

18

speaker number 47, please come to the podium and

19

introduce yourself?

20

MS. LEFFLER:

I'm 46.

21

DR. ALEXANDER:

22

46, please introduce yourself?

I'm sorry, 46.

Will speaker

Thank you.

Please
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1

state your name and any organization you are

2

representing for the record.

3

MS. LEFFLER:

My name is Mindy Leffler, and

4

I'm here representing my family.

We are listening

5

to two versions of reality today:

6

that a group of boys who are on the cusp of

7

decline, took an experimental drug, and progressed

8

slower than expected.

9

with DMD who frequently walked past the age of 13.

Sarepta's is

The FDA's is a group of boys

10

Sarepta lucked into a group of them, and everything

11

else you're hearing today in support of efficacy is

12

either wishful thinking or coincidence.

13

Here is my son's story, and you can decide

14

which it supports.

Aiden screened for the study

15

we're evaluating today.

16

the inclusion criteria and he was not included.

17

went with plan B, which ended up being the placebo

18

arm for driaspersen, the very data set cited in FDA

19

briefing documents as the most accurate control for

20

eteplirsen.

He walked too far to fit
We

21

So he was too functional for the eteplirsen

22

study, and yet somehow he's the perfect control for
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1

it.
When Aiden was on driaspersen, I relied on

2
3

casual observation to draw my conclusions.

By the

4

time he was off drug, I had nothing definitive to

5

say.

6

eteplirsen, I was not going to rely on observation.

7

I wanted to be objective about how he was doing

8

because I didn't want him spending any more time on

9

a drug that might not work.

So at age 11, when Aiden was put on

I picked the things he struggled with the

10
11

most:

12

getting in a car, and spontaneous collapsing.

13

took a video at regular intervals and I kept a

14

daily log of collapses.

15

getting off the floor, going upstairs,
I

So I am not standing up here with anecdotes

16

about how strong my son was on drug and simply

17

asking you to trust me.

18

together a perspective PRO program on Aiden when he

19

started eteplirsen, and I captured data regularly

20

in a rigorous way.

21
22

I'm saying that I put

On eteplirsen, Aiden went from collapsing
2 to 5 times per day to not collapsing anymore, at
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1

all.

On eteplirsen, Aiden regained the ability to

2

pull himself into the car independently for the

3

first time in over a year.

4

can still do it.

5

that kind of progression, regaining definitively

6

lost milestones anywhere in the natural history of

7

Duchenne.

I would challenge anyone to find

The briefing documents spend a great deal of

8
9

As of this morning, he

time criticizing each piece of data independently,

10

but if you look at the data as a whole, either

11

eteplirsen works or there are a whole lot of

12

coincidences pointing in the same direction.
Medical students are often told when they

13
14

hoof beats to think of horses, not zebras; look to

15

the obvious conclusion rather than searching for

16

the unlikely.

17

zebras.

It is now time to stop hunting

18

(Applause.)

19

DR. ALEXANDER:

Thank you.

Please hold your

20

applause until the last speaker has spoken.

Will

21

speaker 47 please introduce yourself?

22

your name and any organization you are representing

Please state
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1
2

for the record.
DR. DAY:

Yes.

My name is John Day.

I'm a

3

professor of neurology and pediatrics at Stanford

4

University.

5

opportunity to address the advisory committee to

6

provide my perspective on the importance of making

7

eteplirsen available for treating Duchenne.

8
9

And I appreciate having the

I've received financial support from Sarepta
for scientific consultation.

My travel to the

10

meeting was supported by the Make Duchenne History

11

Coalition, but I have no direct financial interest

12

in the outcome of today's meeting.

13

I direct the Stanford Neuromuscular Program,

14

Stanford Duchenne Comprehensive Care Center, where

15

we see Duchenne patients from a large part of

16

Northern California.

17

before moving to Stanford, I was director of the

18

neuromuscular program, the Paul and Sheila

19

Wellstone Muscular Dystrophy Center, and the

20

Duchenne Comprehensive Care Center at the

21

University of Minnesota, where I saw patients from

22

the Upper Midwest and where I also ran my own CLIA

For the preceding two decades
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1
2

certified neuromuscular biopsy lab.
I've rewritten my talks to basically focus

3

on specific issues the FDA brought up in their

4

review, so I won't be needing any of the slides.

5

First, regarding the adequacy of the control

6

group, it matches my own experience.

During the

7

course of my career, I've diagnosed and cared for

8

250 boys with Duchenne muscular dystrophy, more

9

than 20 of whom had exon 51 skippable mutations.

10

Despite optimal care, none of those boys walked

11

beyond 12 years of age.

12

the eteplirsen 201/202 experience where boys

13

continued to walk for 3 to 4 years of treatment at

14

ages greater than 12.

15

This clearly differs from

In addition to my experience with Duchenne

16

natural history, we have 4 subjects at Stanford

17

involved in current eteplirsen studies, all have

18

remained ambulatory, ages 9-11, and are functioning

19

well in multiple respects with no side effects.

20

Second, in terms of questions regarding

21

reliability of age of loss of ambulation, we can

22

agree with Dr. Farkas' contention that a placebo
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1

arm differs from a natural history study.

2

experience is that boys try to keep walking as long

3

as possible and that the difference of several

4

years between walking and non-walking, by my

5

experience, mirrors the results in the Italian

6

registry, and the eteplirsen's results are striking

7

and meaningful.

8

But my

Furthermore, in a slide of speaker

9

number 36, Stan Nelson, you can see a statistically

10

significant difference in the Duchenne Connect data

11

regarding the Kaplan-Meier curve for loss of

12

function of eteplirsen compared to steroids alone.

13

In essence, I'm convinced that eteplirsen

14

improves the course of Duchenne by multiple

15

measures, and I strongly urge its approval.

16

(Applause.)

17

DR. ALEXANDER:

18

speaker 48 introduce yourself?

19

name and any organization you are representing for

20

the record.

21
22

MR. LOPEZ:

Thank you very much.

Will

Please state your

My name is Roger Lopez, and I

represent the International Association of
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1

Firefighters as the IAFF MDA national coordinator.

2

We have no financial interest in this.

3

The IAFF is a nonprofit labor organization

4

representing over 300,000 firefighters and

5

emergency medical service providers in the United

6

States and Canada.

7

towns, and fire districts in every state and

8

territory.

9

that are home to over 85 percent of the population

10
11

Our members serve cities,

Our members protect the communities

of the United States.
The IAFF is based in Washington, DC within a

12

network over 3200 local affiliates.

13

60 years, the IAFF has stood shoulder-to-shoulder

14

with the Muscular Dystrophy Association in the

15

ongoing fight against the more than 40

16

neuromuscular diseases that are claiming the lives

17

of our children and our fellow firefighters.

18

For over

Through our Fill the Boot campaigns, the

19

IAFF has helped MDA fund the research that is now

20

resulting in the development of breakthrough

21

therapies for these devastating diseases.

22

we are proud we have contributed over a half

To date,
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1

billion dollars of funds to help find an end to

2

diseases like Duchenne, $26 million just last year.

3

Our commitment to this fight is unwavering.

4

This year alone, more than 162,000 of our

5

firefighters volunteered their time in more than

6

3000 events across the country to raise money to

7

support this mission.
But our hard work and dedication go beyond

8
9

our commitment to fill the boot.

We are in this

10

fight at a personal level.

Every year, many of our

11

firefighters from around the country dedicate a

12

week of their time to volunteer to MDA summer

13

camps.

14

go to get a traditional summer camp experience

15

despite the challenges they face.

These are wonderful places where kids can

Last summer, many of our firefighters had

16
17

the chance to share the week with these amazing

18

children.

19

for the past 13 years.

20

summer.

I, myself, have participated every year
I look forward to it every

It is truly a life-changing experience.

21

Through our many years of working with the

22

MDA and the families they serve, we understood the
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1

impact of this disease, and we want to see

2

effective options for every one with Duchenne and

3

the other related diseases become available.

4

I am not here today as an expert on the

5

science, but we as firefighters want to take this

6

opportunity to express our support for finding

7

therapies that can improve and save the lives of

8

the people that we love, people living with

9

muscular dystrophy.

10

We have helped lead this fight for more than

11

half a century, and we are proud of the IAFF's many

12

contributions, and will continue this fight to

13

fulfill the promise from our earliest days of our

14

partnership to join forces and fight back until

15

cures are found.

16

I have 16 seconds left, and I want to relate

17

to the families, how important you all are to us

18

and that we've been doing this for 60 years, and

19

we're here for you.

20

you until we find a cure.

And we're going to be here for

21

(Applause.)

22

DR. ALEXANDER:

Thank you.

Thank you very much.

Will
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1

speaker 49 please introduce yourself?

2

your name and any organization you are representing

3

for the record.

4

DR. CWIK:

Please state

Good afternoon, I'm

5

Dr. Valerie Cwik, representing the Muscular

6

Dystrophy Association.

7

financial relationship with the sponsor, but MDA

8

receives contribution for educational support and

9

conferences from a number of drug companies

10

targeting therapies for muscular dystrophy,

11

including Sarepta.

12

because they have expertise in this field, from

13

time-to-time are paid to consult with drug

14

companies, again including Sarepta.

15

I have no personal

And some of our board members,

I'm pleased to be here today on behalf of

16

MDA and the thousands of Duchenne families that we

17

represent.

18

optimism that there will soon be treatment options

19

to change the course of Duchenne muscular dystrophy

20

and that eteplirsen could be the first of what we

21

hope will be many new treatments for MDA families.

22

As chief medical and scientific officer at

At the outset, I'd like to share MDA's
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1

MDA and as a neurologist and former MDA care center

2

director, I've worked with many families living

3

with Duchenne.

4

medical specialty in the neuromuscular diseases is

5

about the same amount of time that the average

6

person with Duchenne can expect to survive, and

7

this is a reality that is unacceptable to MDA.

8
9

I'm reminded that my 25 years of

MDA has led the search for treatments and
cures for Duchenne for more than a half century and

10

will continue to do so until there is a cure.

11

Twenty years ago, we funded foundational exon

12

skipping research and follow-on studies that led to

13

the development of eteplirsen.

14

cure, the data indicates that the drug could slow

15

disease progression.

16

And while not a

Many leaders in the Duchenne research and

17

clinical communities have voiced enthusiastic

18

support for eteplirsen, and as a science and

19

evidence-based organization, their support carries

20

great weight with us.

21
22

All of us at MDA, as well as our sister
organizations, scientific community, families and
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1

supporters have been working tirelessly to see a

2

time like the present, a time when therapies could

3

be more than just a hope for the future.

4

all here for those living with Duchenne and the

5

people who love them.

6

We are

It is time that treatment options shift from

7

being a goal to being reality.

While the decision

8

of whether to approve a drug is ultimately a

9

regulatory science determination for the FDA, given

10

the support of Duchenne scientific and clinical

11

leaders, the support of the families we serve, the

12

urgent and unmet medical need, and the strong

13

safety data, we urge you to strongly consider all

14

of the tools available to the FDA to allow the

15

earliest possible access to eteplirsen.

Thank you.

16

(Applause.)

17

DR. ALEXANDER:

18

speaker 50 introduce yourself?

19

name and any organization you are representing for

20

the record.

21
22

MS. HICKMAN:

Thank you very much.

Will

Please state your

My name is Chelsie Hickman,

and I'm reading a statement on behalf of

A Matter of Record
(301) 890-4188
FDAOC0001229

453

1

Shannon Dematteo, the mother of one of the 12 study

2

participants who started in 2011.
"On March 3, 2008, at 5 years old, our son,

3
4

Jack, was diagnosed with Duchenne muscular

5

dystrophy.

6

outlier, and as far as we could tell, he followed

7

the normal progression of Duchenne.

Jack's doctor never described him as an

"When Jack was 8 years old, we began

8
9

traveling to Columbus, Ohio from Chicago every

10

Sunday for a Monday infusion in the eteplirsen

11

study.

12

"I've heard that the FDA thinks that the

13

benefit that the boys in the trial with Jack may

14

have seen was because they started steroids early

15

or their steroid dose or standard of care was far

16

better than those in the natural history group.

17

But I would like to let you know that Jack started

18

at age 6 and was dosed correctly for his weight.

19

He received stretching as physical therapy every

20

other week for about an hour and now swims once a

21

week, neither of which could be described as a

22

rigorous, intensive regiment.
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1

"Never once, in the three-plus years of Jack

2

receiving eteplirsen has he had an adverse reaction

3

to it, not a fever, not a cough, not a headache,

4

nothing.

5

that the day after his infusion is often one of the

6

best days of his week as far as his energy level

7

and his physical abilities.

8
9

In fact, most of the time, we noticed

"Because we understand Duchenne, we were
fully prepared to be taking care of a child who was

10

wheelchair-bound by the time he was 10 or 11.

11

Jack was 11, he was playing on the school's

12

volleyball team.

13

When

"Our kids all go to Catholic school in a

14

very old building that's not ADA accessible.

15

was able to walk up and down the stairs several

16

times a day, every day in school, until he was in

17

5th grade.

18

He

"Jack, at 13 and a half, is still declining

19

but at a much slower rate than we expected.

He

20

needs help getting up from the ground, and he uses

21

a scooter or wheelchair to get around for distance.

22

But for the majority of his life, he is completely
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1

independent.

Like all of the 7th graders in our

2

neighborhood, he walks around with his friends to

3

go to the park, out to eat or just to hang out.

4

He's on the student council at school, is the

5

assistant coach manager for every one of the school

6

sports teams, and he has more friends than we can

7

count.

8

"Because of eteplirsen, Jack has been able

9

to enjoy a far more normal and active life than we

10

ever could have dreamed.

We thank God every day

11

for our good fortune.

12

lucky ones, and we know that other boys, like Jack,

13

would benefit from being on this drug."

14

Shannon and Tom Dematteo.

We know Jack one of the

Signed,

15

(Applause.)

16

DR. ALEXANDER:

17

speaker 51 introduce yourself?

18

name and any organization you are representing for

19

the record.

20

MS. LEFFLER:

Thank you very much.

Will

Please state your

I'm introducing my son's video

21

testimony on his experiences on eteplirsen.

We

22

chose to have him submit video testimony because we
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1

didn't want him to come here and realize that his

2

access to eteplirsen was at risk.
Aiden, you see, is a warrior.

3

In his

4

testimony, you'll see a series of videos of Aiden

5

trying to get into the car.

6

study, I did not tell Aiden how long it might take

7

for eteplirsen to work because I did not want to

8

bias his performance.

At the start of the

The first video was taken over a month into

9
10

the study.

Aiden is frustrated at this point

11

because he is convinced that the drug doesn't work.
Two weeks after this video was taken, in

12
13

fact, he asked me if he could quit the study

14

because he was tired of hospitals and needles

15

without seeing benefit.
Members of the advisory committee, please

16
17

watch my son regain function with your own eyes.

18

Ask yourself how it could be placebo-controlled or

19

placebo effect if he is convinced the drug doesn't

20

help.

21
22

Survey what you know about Duchenne and ask
yourself how likely this video would be if
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1

eteplirsen doesn't work.

It is not enough to

2

listen to our words and send us on our way.

3

are charged with using our words to inform the

4

decisions that you make and hear our Aidens.

5

(Video played and transcribed.)

6

AIDEN LEFFLER:

You

My name is Aiden and I'm 12

7

years old.

I have Duchenne muscular dystrophy.

8

I've been on eteplirsen for only a little over a

9

year, 62 visits.

I stopped being able to get

10

myself into our car about 9 months before started

11

eteplirsen.
I used to wait by the car door, and then mom

12
13

would pick me up in the arms and lift me into the

14

car.

15

like that in front of friends.

16

changed.

17

It's embarrassing at school being picked up
And then it all

I would like to show you some clips of how

18

life has treated me since I started this drug, at

19

the beginning of the trial, 5 months in and 7

20

months in.

And it really has been changed.

21

(Pause.)

22

AIDEN LEFFLER:

My mom was more than scared
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1

I wasn't going to be able to walk anymore.

2

then I started eteplirsen, and now I'm able to do

3

everything I was before.

4

Now, you'll see me downstairs playing soccer

5

for hours at a time.

6

now by myself.

7

eteplirsen.

8

normal, to do what I want to do.

9

But

Now, I can use the car ramp,

I taught myself.

Thank you,

Thanks for giving me a chance to be

I'd like to end my presentation with a video

10

of me playing catch with Russell Wilson,

11

quarterback with Seattle Seahawks.

12

(Laughter.)

13

AIDEN LEFFLER:

Thanks to eteplirsen I'm

14

able to enjoy moments like this, moments that every

15

boy waiting for eteplirsen deserves.

16

(Applause.)

17

DR. ALEXANDER:

Thank you very much.

Our

18

final speaker is speaker number 52.

19

introduce yourself.

20

organization you are representing for the record.

21
22

MS. McLINN:

If you could

Please state your name and any

My name is Laura McLinn.

I

paid my own way here, and I have no financial
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1

interest in today's outcome.

2

My 6-year-old son, Jordan, is a candidate

3

for exon skipping, but is not yet able to receive

4

the drug.

5

from United State Senator, Joe Donnelly.

6

if I would read a letter that he and three other

7

senators wanted to share with you today.

8

our home state of Indiana today and regrets that he

9

cannot be here personally.

On Thursday, I received a phone call
He asked

He's in

I won't have time to

10

read the entire letter, so I will share some key

11

points.

12

"In 2012, Congress provided additional tools

13

to facilitate new therapies intended to treat

14

persons with life-threatening and severely

15

debilitating illnesses, especially when no

16

satisfactory alternative exists.

17

"We write today to underscore the focused

18

efforts of Congress to provide for and encourage

19

accelerated review of promising therapies,

20

prioritize the patient perspective in evaluating

21

new drugs and treatments, and provide regulators

22

with flexibility to expedite evaluations of drugs
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1

for life-threatening illnesses for not only

2

Duchenne but all rare and severe diseases.

3

"FDA regulations state that it is

4

appropriate to exercise the broadest flexibility in

5

applying the statutory standards.

6

Congress, representing constituents who are

7

battling rare and severe diseases with unmet

8

medical needs, we wholeheartedly agree with this

9

viewpoint and we urge the FDA to ensure this

As members of

10

flexibility is applied in reviewing all candidate

11

therapies.

12

"The cost of unnecessary delays manifests in

13

terms of human lives.

14

this matter to patients and their families is

15

absolute.

16

important matter."

17

And therefore, urgency on

Thank you for your attention to this

This is signed by four United States

18

senators:

19

Joe Donnelly, and Dan Coats.

20

Ron Johnson, Thomas Carper,

As you know, there are similar letters from

21

the United States Congress highlighting these

22

points, especially the requirement that the FDA
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1

consider the perspective of patients during

2

regulatory discussions.
There seems to be a challenge with measuring

3
4

dystrophin.

That doesn't mean it's not there.

It

5

means maybe more work needs to be done in this

6

area, right?

7

scientific piece of evidence that explains how we

8

even exist but we do exist, right?

I mean really, we don't have a true

9

(Laughter.)

10

MS. McLINN:

Do we need a piece of

11

scientific evidence to proof the amount of

12

dystrophin?

13

room.

14

allowed to use that evidence, but you have a lawful

15

and ethical responsibility to do so.

16

Your evidence is right here in this

And because of FDASIA, you are not only

Every person in this room has been given a

17

shot at this thing called life.

We didn't deserve

18

it, but God gave it to us anyway.

19

lawful, moral, scientific, or ethical reason to

20

deny these well-deserved boys a chance to live

21

their lives and fulfill their own destinies.

22

do the right thing.

There is no

Let's

Let's make Duchenne history
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1

today.

2

(Applause.)

3

Questions to Committee and Discussion

4

DR. ALEXANDER:

Thank you very much,

5

speaker, and for all the speakers that participated

6

in the open public hearing.

7

the questions to the committee and panel

8

discussions.

9

We'll now proceed with

I'd like to remind public observers that

10

while this meeting is open for public observation,

11

public attendees may not participate except at the

12

request of the panel.

13

I also want to remind the panel as there's

14

an extraordinary amount of information that we

15

could talk about and lots and lots of interesting

16

areas for discussion, so please, keep your

17

questions crisp.

18

to questions, either on the part of the FDA or the

19

sponsor, please keep your answers crisp and concise

20

as well.

21
22

And for those that are responding

Thank you.

So we'll move to the first question at hand,
which was provided to all of the panelists.

The
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1

question itself is to discuss the evidence

2

presented about dystrophin production, including

3

the following:

4

eteplirsen increased the amount of dystrophin in

5

muscles of treated patients relative to their

6

baseline; and B) the clinical meaning of the amount

7

of dystrophin observed in the muscles of

8

eteplirsen-treated patients, taking into the

9

consideration the range of amounts of dystrophin

A) the strength of evidence that

10

known to be typically present in patients with DMD

11

and in patients with Becker muscular dystrophy.

12

I'll also point the panelists, there is a

13

little bit of discussion that precedes this actual

14

question that's posed, if that's helpful for you to

15

review again, but I think that we've heard the

16

content of that in the presentations from both the

17

sponsor and the FDA.

18

So with this, we'll open for discussion.

19

The first question, which is a non-voting question,

20

discuss the evidence presented about dystrophin

21

production.

22

Dr. Green?
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1

DR. GREEN:

Okay.

I think there is moderate

2

evidence for dystrophin production.

3

think it's more difficult than that because at the

4

end of the day, we don't really have a clue as to

5

how much is clinically significant.

6

However, I

We also, at least I don't, have a clue about

7

this dystrophin that's manufactured, whether it is

8

effective, the same or better than native

9

dystrophin.

10
11
12
13

So I think it's a very difficult

biomarker.
DR. ALEXANDER:

Thank you.

I'm sorry.

Dr. Onyike?
DR. ONYIKE:

If I recall from Dr. Farkas'

14

testimony earlier, it would appear that there are

15

some people who have very, very low levels of

16

dystrophin and much better clinical function than

17

you'd anticipate from that -- am I recalling that

18

correctly?

19

So it seems to me, therefore, that there

20

might not even exist the threshold of effect but

21

rather, it's possible that dystrophin couples in

22

some way that is indirect to function.
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1

I recall that -- I think it was

2

Dr. Chamberlain and the gentleman also, the

3

investigator from Harvard, also suggested that the

4

levels of -- that it might take very low levels to

5

achieve a significant clinical effect.

6

Now, the question is whether that would be

7

universal or whether it would only apply to a

8

subset of individuals.

9

other markers that might indicate or that might

10

predict how dystrophy links to clinical effect?

11

And if so, what are the

So in other words, it's ambiguous.

I agree

12

with Dr. Green in that sense, that it's very

13

ambiguous.

14

DR. ALEXANDER:

Thank you.

And am I

15

understanding you correctly that you're pointing

16

out that it's ambiguous with regard to whether

17

there's a threshold effect or not, but also was

18

there a second part of that, what else may couple

19

with the absolute amount of dystrophin to produce

20

the clinical response that one sees?

21
22

DR. ONYIKE:

Well, first of all, I suspect

that there may not be threshold per se or that the
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1

threshold may vary widely perhaps on an individual

2

or in the subgroup way, and that we have no idea

3

what that range is.

4

low.

But it may very well dip very

5

Does that clarify?

6

DR. ALEXANDER:

7

Yes, thank you.

Dr. Kesselheim?
DR. KESSELHEIM:

8

To me, a lot of the answer

9

to this question of whether there's an increased

10

amount of dystrophin in the muscles depends to a

11

lot of extent on the methods being used to assay

12

that.

13

questioning whether the biopsies that were taken

14

were the correct biopsies and why it was that the

15

two different muscle groups were compared.

16

was dismayed by some of the inconsistencies and the

17

availability of the comparative evidence.

18

I guess I wasn't convinced or I'm still

And I

So I think that because of those various

19

things, it makes it pretty hard to draw a firm

20

conclusion about point A.

21
22

DR. ALEXANDER:

Thank you.

Other comments?

Dr. Hoffman?
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1

DR. HOFFMAN:

Yes.

I think there's plenty

2

of evidence that the mechanism of action for

3

eteplirsen is producing dystrophin.

4

testing, the immunofluorescence, and the Western

5

blot all have indicated, many times in all

6

different species, that mechanism of action.

7

DR. ALEXANDER:

Thank you.

Both the PCR

Yes, I didn't

8

hear Dr. Kesselheim or others question the

9

mechanism of action.

What I heard was that

10

conclusions about whether or not there's a large

11

amount produced depends upon the methods used to

12

assess this, and also some concern regarding

13

whether the biopsies were the correct biopsies or

14

not and concern regarding the quality of the

15

comparative evidence.

16
17
18
19

DR. HOFFMAN:

eteplirsen producing -DR. ALEXANDER:

Can you speak into the

microphone more please?

20

DR. HOFFMAN:

21

DR. ALEXANDER:

22

I read the question as, is

Yes.

I think the question --

I'm sorry.

State your name

also for the record.
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1

DR. HOFFMAN:

Yes.

Richard Hoffman.

2

think there's plenty of evidence in all those

3

different testing methods that show that the

4

mechanism of action of eteplirsen is to skip

5

exon 51 and produce dystrophin.

6

there's any question about that.

7

humans but in other species.

I

I don't think
It's not only in

8

DR. ALEXANDER:

Thank you.

Dr. Ovbiagele?

9

DR. OVBIAGELE:

Perhaps I'm not reading this

10

correctly, but as I understood it, one of the big

11

challenges here was the issue of not enough pre-

12

and post-treatment comparisons on the same

13

patients; so no matched baselines.

14

exactly what the A question is asking.

15

And that's

So for me, there isn't the evidence there

16

because the comparisons were with other controls

17

but not necessarily the pre- and post.

18

correct?

19

DR. FARKAS:

20

DR. ALEXANDER:

21

while we go.

22

Ms. Gunvalson?

Is that

Yes, that's the concern.
Thank you.

I'm transcribing

Other comments regarding question 1?
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1
2
3
4
5

MS. GUNVALSON:

I agree with Richard

DR. ALEXANDER:

I'm sorry.

that -Can you please

state your name for the record?
MS. GUNVALSON:

My name is Cheri Gunvalson,

6

and I agree with Richard that the issue was to

7

produce dystrophin, and we did produce dystrophin,

8

or the drug did, as Dr. Kunkel said.

9

we're seeing clear benefit from it.

And I believe
I know

10

hundreds of boys with Duchenne, my son included,

11

and you just don't see this clinical benefit.

12

DR. ALEXANDER:

We will be discussing

13

benefit, but for right now we're focused strictly

14

on the dystrophin production in terms of the

15

strength of evidence, that the drug increased the

16

amount of dystrophin and also the clinical meaning

17

of the amount produced.

18
19
20

So do you feel that the amount produced is
sufficient to explain the clinical benefit?
MS. GUNVALSON:

Yes, I do believe.

And as

21

the physician down there said, we don't know the

22

exact amount.

There are Becker boys that produce
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1

very, very trace amounts that look very, very good.

2

We just don't know that.
So I don't -- for me, the fact that it

3
4

produced dystrophin and there are some boys and

5

young men with very scant amounts that do very

6

well, it's difficult to know the clinical benefit.

7

You know, I think we're all learning here,

8

not only the physicians and the FDA.

9

learning process.

10

approved.

12

There's never been a drug

So that's my opinion.

DR. ALEXANDER:

11

This is a

Thank you very much.

Dr. Woodcock?
DR. WOODCOCK:

13

I would like to talk about

14

the order of this question.

15

right, whether the clinical meaningfulness, you're

16

going to talk about that next as far as the

17

strength of the clinical data.

18

influence your assessment of whether the dystrophin

19

is actually clinically meaningful might be the

20

clinical data from the study or studies that were

21

done.

22

Question 1B, all

However, what might

So if you're talking about this first,
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1

you're going to have to think about what you think

2

about the clinical studies in relation to the

3

amount of dystrophin that has been produced, if you

4

follow me.
DR. ALEXANDER:

5
6

Thank you.

Yes.

Dr. Kryscio?
DR. KRYSCIO:

7

Yes, the other Richard,

8

Richard Kryscio.

Would like to ask Richard, since

9

you know these measurement techniques a lot better

10

than I do, where is the dose effect?

11

any dose effect when they looked at 50 versus 30.
DR. HOFFMAN:

12

I didn't see

Well, you're talking about a

13

dose ranging study, and really that hasn't been

14

accomplished.

15

difference between 30 and 50 in animals.

16

I know, in mice, they've gone up to 900 milligrams

17

per kilogram; and in dogs, I think they've gone up

18

as high as 200 milligrams per kilogram.

19

think at those higher doses, you would see the dose

20

effect.

21
22

Maybe there's not enough of a
As far as

And I

I think one of the problems here is it's
been described by several people, the expression of
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1

dystrophin in the muscle is regional or what's been

2

described as patchwork-type fashion that it's

3

produced after exon skipping.

4

a biopsy, it just represents a very, very small

5

part of the total musculature.

6

biopsy may not show as much, but there might be

7

other areas where there's very high amounts of

8

dystrophin produced, and that's where the

9

beneficial effects would be occurring.

12

And that particular

That's just my opinion and from what I've

10
11

So if you're taking

read.
DR. ALEXANDER:

Thank you.

Just a comment

13

that I'll make -- Caleb Alexander -- is just

14

the -- I'm surprised that there's not more

15

consensus.

16

it's surprising to me that there's not more

17

consensus, scientific consensus, regarding what

18

would constitute clinically meaningful levels of

19

dystrophin.

20

I accept that there may not be, but

I will say that I think that the sponsor

21

question, the adequacy of Western blot data,

22

arguing that it really can't be compared with
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1

published reports, but also made the case that in

2

prior reports of BMD, Beckers, that dystrophin

3

levels are between 2 and 100 percent.

4

The fact that there were also -- it sounds

5

as if early in the clinical development program,

6

there were estimates that dystrophin levels may

7

have increased as much as 20 to 50 percent, which I

8

think we would all argue or believe or feel would

9

be incredible results relative to, for example,

10
11

what we're seeing here.
Now, I'm referring to the actual

12

quantification with Western blot, and that clearly

13

was a pivotal event that appears to have had a very

14

profound impact on the subsequent decisions that

15

the sponsor and the FDA reached regarding the next

16

steps in the development program.

17

Dr. Romitti?

18

DR. ROMITTI:

Yes.

Paul Romitti.

So in

19

looking at this and thinking about laboratory

20

methods in general, I think they're constantly

21

evolving.

22

best methods available.

We are what we are today and we have the
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1

While we may not know enough as we wish we

2

would with regard to dystrophin levels, I think

3

that after the instruction by the FDA to have three

4

blinded reviewers, I felt more confident with those

5

results, study sample aside, than I did with just

6

one reviewer, which I think is not quality science.

7

So I think even though the amount may have

8

been less and it may have been less striking than

9

originally reported by that one reviewer, I still

10

think that there is evidence here that there is a

11

difference.

12

I think back to many studies that I'm involved

13

with, which are other studies where we're trying to

14

study biomarkers of exposure, they're challenging.

15

And the evidence may not be high, but

As the laboratory methods get better, we get

16

better at doing it.

We can do it better in animals

17

than we can in humans.

18

get better in humans.

But we get better and we

19

So I think given the state of the science

20

today, I think that there is enough evidence here

21

to say that with the re-analysis and the rereads,

22

that we do see some difference in dystrophin.
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1

(Applause.)

2

DR. ALEXANDER:

Dr. Dunn and then

3

Dr. Onyike, and then we may move onto the next

4

question, keeping in mind that we have seven, and

5

we're projected to be about 45 minutes to an hour

6

over at this point.

7

DR. DUNN:

Billy Dunn, FDA.

8

the difference.

9

explore that so we understand.

You mentioned

I just want to make sure I fully
When you mention

10

the difference, that obviously implies difference

11

in A and B.

12

about what specifically you find the difference

13

between?

14

Can you just talk a little bit more

DR. ROMITTI:

I'm referring to the

15

difference in the tables that were shown that

16

showed the single reviewer versus the three blinded

17

reviewers, and there was still a difference, if I

18

recall, of 17.

19

overall as opposed to --

20

DR. DUNN:

There was a still a total of 17

Right.

I'm sorry.

I didn't

21

actually mean the data in presentation as much as

22

the change from what dystrophin,
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1

where -- obviously, you're referring to the 0.9

2

that was observed.

3

to try and understand is what change, do you think,

4

that represented, what the comparison is.

And I think what I really want

DR. ROMITTI:

5

From the data that we have

6

been given, the comparison is around 0.08, is what

7

I recall the comparison is.
DR. ALEXANDER:

8
9
10

please?

Can we see the table,

I wonder if that would be helpful in

clarifying this point.

11

DR. BASTINGS:

Yeah.

12

Slide 37 of FDA presentation?

13

DR. ALEXANDER:

If you can pull

Dr. Nuckolls, do you want to

14

first try -- I'm sorry.

15

to try to address?

Dr. Romitti, do you want

I think the question was --

16

DR. ROMITTI:

17

DR. ALEXANDER:

Okay.
What I understood you saying

18

was that you have more confidence in the three

19

blinded reviewers than just one reviewer, and so

20

the amount --

21

DR. ROMITTI:

So there are two different

22

measures here of dystrophin.

There's the positive
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1

fibers and then we have the PCR -- the Western

2

blot, excuse me.

3

discussion.

4

discussion for one, that's fine.

5

So I'm lumping both into my

If you would like me to reserve my

So this is what I'm meaning here for one and

6

the other is the 0.9 versus the 0.08 with the, what

7

I'll call FDA-accepted method of analysis being the

8

Western blot.

9

DR. ALEXANDER:

Okay.

Can you try one more

10

time, please?

11

on the record, just making the point again.

12

Just to be sure we have it straight

DR. ROMITTI:

Okay.

I'm taking a look at

13

both measures that were used.

14

original endpoint was positive fibers.

15

looking at this, and I'm saying I was uncomfortable

16

with the original analysis given it lacks

17

replication.

18

appears to be some kind of change here with the

19

re-analysis by the blinded reviewers for this

20

approach.

21
22

The sponsor's
And I'm

I was more comfortable that there

But I'm also commenting on the FDA's
suggestion of using Western blot as well to
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1

quantify dystrophin.

2

unknown threshold, if there is one, for what is

3

enough dystrophin to see change, I think both

4

provide evidence there has been some change.

5
6

And with that and with the

DR. ALEXANDER:

Okay.

Thank you very much.

Dr. Onyike?

7

DR. ONYIKE:

Yes.

I was just intrigued

8

earlier by the commentary.

9

gentleman who is my line of sight about how

I think it was from a

10

dystrophin effect might transfer beyond specific

11

fibrils to their neighbors.

12

understand how this might work.

13

might elaborate.

14

DR. ALEXANDER:

15

DR. ONYIKE:

But I don't fully
So perhaps you

Who is the question for?

Well, it was a professor in the

16

audience who had talked earlier about evidence that

17

fibrils might generalize -- I mean, sorry, that

18

dystrophin levels --

19

DR. ALEXANDER:

20

DR. ONYIKE:

21
22

I'd like to --

Well, if you can't do it,

that's fine.
DR. ALEXANDER:

Yes, yes.

I --
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1

DR. ONYIKE:

I was intrigued by --

2

DR. ALEXANDER:

Sure.

Thank you.

I mean

3

for the record, I'd like to have the question be

4

known, but I think in the interest of being sure

5

that we give due consideration to the remaining

6

questions, we should move on, unless Dr. Ovbiagele

7

has a final comment on this?

8
9

DR. OVBIAGELE:

No.

I just wanted to say,

it's one thing to talk about change, but the other

10

thing is I think be asked about the clinical

11

correlation.

12

one issue.

13

So whether there's change or not is

But if you remember, if you looked up the

14

four individuals with the best 6-minute walking

15

times, there was actually no correlation.

16

them had the highest levels of dystrophin and two

17

has the lowest levels of dystrophin.

18
19
20

Two of

So to answer that question, the clinical
meaning is not clear based on that.
DR. ALEXANDER:

Okay.

Thank you very much.

21

So my job is to try to summarize what I've heard,

22

and this included the following.

There's moderate
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1

evidence for production of dystrophin, though we

2

don't have a clue how much is clinically

3

significant, also hard to know if what is produced

4

is as clinically active as natively produced normal

5

dystrophin.

6

or the threshold may vary wildly among individuals

7

with no idea what the range is, but it may dip very

8

low.

There might not be a threshold effect

The conclusion about whether or not there's

9
10

a large amount produced depends upon the methods

11

used to assess this, not convinced that the

12

biopsies were correct biopsies or not; dismayed at

13

the quality of some of the comparative evidence;

14

plenty of evidence to support mechanism of action.
The big challenge is that there's not enough

15
16

pre- and post-treatment comparisons on the same

17

patients, and this is what question 1A is focused

18

on.

19

Comparisons were with other patients.
The issue was to produce dystrophin, and the

20

drug did do this.

Believe that we are seeing clear

21

benefit and that the amount produced is sufficient

22

to account for the clinical benefit observed;
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1

whereas, the dose effect, maybe not enough of a

2

range examined in doses, and that might account for

3

the absence of a dose response.

4

The biopsy represents a very small part of

5

the musculature and may not show you as much.

6

There may be other areas where there are very high

7

amounts of dystrophin produced.

8
9

Surprising that we're not further along in
figuring out what amount of dystrophin would

10

constitute a clinically meaningful response and

11

also surprised that there's so little consensus

12

about this.

13

More confidence in the 3 blinded reviewers

14

than just one reviewer.

Although the amount made

15

may have been less and less striking than initially

16

reported by the single reviewer, there's still

17

evidence that there is a difference.

18

referring to both the immunofluorescence, as well

19

as the Western blot.

And this was

20

Belief that there's a change in the

21

reanalyzed data over time, but comparing that with

22

the Western blot data provided is difficult.

And
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1

we are asked about the clinical correlation, as

2

well as change, and we're asked to evaluate not

3

only the change in dystrophin levels but also the

4

clinical correlation.

5

heard was that there was no obvious correlation

6

between the dystrophin levels and the change in the

7

6-minute walk test.

And the final point that I

8

So Dr. Woodcock?

9

DR. WOODCOCK:

Yes.

When you move to the

10

next question, I'd like to have a conversation with

11

the committee about what you're voting on, so

12

you're clear about what you're voting on,

13

question 2, in this part of the discussion.

14
15
16

DR. ALEXANDER:

Thank you.

We'll be sure to

do that.
So for voting questions, we'll first be

17

discussing the questions, subsequently voting on

18

it, but I'll read now for you about the voting

19

process.

20

For voting questions, we'll be using an

21

electronic system.

When we begin the vote, the

22

buttons on your microphone will start flashing and
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1

will continue to flash even after you have entered

2

the vote.
Please press the button firmly that

3
4

corresponds to your vote.

If you are unsure of

5

your vote or you wish to change your vote, you may

6

press the corresponding button until the vote is

7

closed.

8

the vote will be locked in.

After everyone has completed their vote,

The vote will then be displayed on the

9
10

screen.

11

the vote from the screen into the record.

12

will go around the room and each individual who

13

voted will state their name and vote into the

14

record.

15

very brief reason why you voted as you did if you

16

want to.

17

all questions have been answered or discussed.

18

The designated federal officer will read
Next, we

You're also requested to please state a

We will continue in the same manner until

So the voting question that we're posed with

19

is, has the applicant provided substantial evidence

20

from adequate and well-controlled studies that

21

eteplirsen induces production of dystrophin to a

22

level that is reasonably likely to predict clinical
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1

benefit?

2

Dr. Woodcock?

3

DR. WOODCOCK:

Yes.

This is the standard

4

for accelerated approval.

5

on whether or not that surrogate endpoint of

6

dystrophin is reasonably likely to predict clinical

7

benefit.

8
9

So this would be a vote

So this is a question about approvability,
and my point is that you have to factor in the

10

clinical data in this discussion, what weight you

11

think it gives to the reasonably likely decision.

12

So you're talking about, first, whether

13

question 1A, which you already discussed, whether

14

or not dystrophin was increased.

15

Now, reasonably likely, as you've already

16

discussed and I've mentioned in my opening remarks,

17

there is no standard established.

18

condition, there is no threshold established

19

because there's never been a drug to do this.

20

So people don't know.

And for this

They've looked at

21

natural experiments such as Becker's, and you see

22

that there is a range of response as was said
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1

earlier.

So the question that you're being posed,

2

if you follow me, is does the clinical experience

3

in these trials, with these patients, lead you to

4

believe, if you believe dystrophin was increased,

5

that that increase is reasonably likely to predict

6

a clinical benefit?

7

Do you follow me?

8

DR. ALEXANDER:

9
10

Okay.

Are there clarifying

questions for Dr. Woodcock or other members of the
FDA regarding the question?

11

(No response.)

12

Okay.

If not, then we'll vote now.

So once

13

again, the question is, has the applicant provided

14

substantial evidence from adequate and

15

well-controlled studies that eteplirsen induces

16

production of dystrophin to a level that is

17

reasonably likely to predict clinical benefit?

18

(Vote taken.)

19

DR. ALEXANDER:

20
21
22

you haven't.

Please vote again in case

Although your vote only counts once.

DR. CHOI:

Everyone has voted.

The vote is

now complete.
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1

DR. ALEXANDER:

2

DR. CHOI:

3

Thank you.

For the record, we have 5 yes,

8 no, zero abstentions.
DR. ALEXANDER:

4

So we'll now go around and

5

briefly state our name and vote into the record, as

6

well as a brief rationale for why you voted as you

7

did.

8

on this side.

9
10
11
12
13

So we'll begin with the first voting member

DR. HOFFMAN:

Richard Hoffman.

I voted yes

because of all the reasons I mentioned earlier.
DR. ALEXANDER:

Can you briefly state those

very succinctly?
DR. HOFFMAN:

By all the testing methods

14

that were used, PCR, Western blot,

15

immunofluorescence, I believe that there is proof

16

that dystrophin was produced and that eteplirsen

17

was responsible for it.

18
19
20

DR. ALEXANDER:

Thank you.

Please proceed

around the room.
DR. GREEN:

Okay.

Mark Green.

I voted yes.

21

I believe that dystrophin is made by the drug.

22

I said before, I'm very troubled by not

As
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1

understanding a clinically significant amount.

2

I'm not sure at what level I'm supposed to say

3

this, but I've been extraordinarily influenced and

4

impressed by the people who spoke about this drug

5

earlier and their observations.

6

(Applause.)

7

MR. DUPREE:

8

DR. ALEXANDER:

9

MR. DUPREE:

And

To me -State your name please.

Benjamin Dupree.

Do I state

10

what my vote was?

11

behind that is that it appears to me, as has been

12

described by Paul Romitti, that there's a change.

13

And I think given the clinical results that were

14

described, it's reasonably likely to predict

15

clinical benefit.

16
17
18

I voted yes, and the reason

DR. ALEXANDER:

Please just continue around

the room.
MS. GUNVALSON:

I'm Cheri Gunvalson, and I

19

voted yes.

I believe the dystrophin was produced,

20

and that was what the goal was.

21

demonstrated in the clinical abilities of these

22

boys, that you don't regain lost milestones in

And I believe it's
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1

Duchenne, never.

2

(Applause.)

3

MS. GUNVALSON:

And I think that the

4

qualitative data was good, and I would hope that

5

the FDA would require qualitative data on future

6

studies, because as a public health nurse who does

7

studies on populations, we look at quantified data

8

and quality data.

9

data, you can almost find out more.

And in the trends in the quality
So number of

10

falls I think is tremendous information on how a

11

drug is working.

12

DR. ALEXANDER:

13

DR. KRYSCIO:

Thank you.

Dr. Kryscio?

Richard Kryscio.

I voted no.

14

I guess I'm the first no vote.

I voted no because

15

I don't think the studies were well controlled.

16

was concerned with using different tissue samples.

17

I was concerned about a lack of correlation that

18

people who have little or no -- people who had

19

substantial problems clinically may or may not have

20

had a lot of the dystrophin actually produced.

21

Perhaps it's a measurement issue, but that's the

22

reason I voted no.

I
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1
2

DR. ROMITTI:
wrong button.

(Applause.)

4

DR. ALEXANDER:

6

comments.

And I hit the

I apologize.

3

5

Paul Romitti.

I'm sorry.

Please hold your

Dr. Romitti?

DR. ROMITTI:

Yes.

I'm sorry.

I must have

7

hit in between, so I apologize for the -- if I

8

can't change my vote, I understand.

9

DR. ALEXANDER:

But just please, state for

10

the record what you intended to vote and your

11

rationale.

12

DR. ROMITTI:

It's what I said before.

I

13

think we do see some difference.

Would I have

14

liked a better controlled study?

Yes, but we do

15

see some difference.

16

improvement in endpoints given the overall size of

17

the study.

18
19

DR. ALEXANDER:

There was some evidence of

So for the record, your vote

is a yes?

20

DR. ROMITTI:

21

DR. ALEXANDER:

22

(Applause.)

Yes.
Thank you.
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1

Dr. Nuckolls?

2

DR. NUCKOLLS:

Glen Nuckolls.

I voted no.

3

I think that Western blot comparison is the most

4

important for determining dystrophin level.

5

the samples were done with samples from different

6

patients in different muscles.

7

that this fits the definition of an adequate and

8

well-controlled study.

9

DR. FOLEY:

And

And I don't find

Reghan Foley.

And I voted yes.

10

I believe that Western blot in combination with

11

immunofluorescence are very important, and that

12

RT-PCR proves that drug was working by its intended

13

mechanism.

14

expression, but I think the clinical efficacy seen

15

is likely secondary to that increase in dystrophin

16

expression no matter what degree increase was seen.

17

And there's likely patchy dystrophin

DR. KESSELHEIM:

My name is

18

Aaron Kesselheim.

I voted no.

I wrote this

19

question down into four parts.

20

applicant-provided part, the adequate and

21

well-controlled studies part, the induces

22

production part, and then the reasonably likely

There was the
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1
2

part.
For me, I felt like the induces production

3

part was the easiest.

It clearly does seem, to me,

4

to induce production.

I felt like the studies that

5

were provided by the applicant were not adequate

6

and well controlled because of the problems that I

7

discussed earlier in terms of the sampling, and the

8

comparisons that were made, and the lack of

9

adequate comparators before and after, and the

10
11

staining issues that we went over before.
Then the final part is the question of

12

whether it was reasonably likely to predict

13

clinical benefit.

14

association between the findings from the results

15

in some of the clinical findings.

16

I was moved a lot by the lack of

I think it is still an open question though,

17

and I think that it is possible that the drug does

18

work, but that the methods being used to test for

19

the drug, in this case, just weren't specific

20

enough to identify that.

21
22

DR. ALEXANDER:

Caleb Alexander.

I voted

no, and I had concerns about the techniques whereby
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1

dystrophin was measured, the relatively modest or

2

very modest absolute amounts of dystrophin

3

produced, as well as the absence of more

4

scientifically rigorous selection and management of

5

controls to allow for, what I felt, would be

6

comparisons that would lead me to be more

7

confident.
DR. ONYIKE:

8
9

Chiadi Onyike.

I voted no.

I

voted no because even granted -- and would be

10

willing to accept -- even if one is willing to

11

accept, and I am willing to accept -- for the

12

purposes of this question anyway -- that eteplirsen

13

led to some dystrophin production, but it's very

14

small.

15

people with the disease have.

And it's still within the range of what

So with that in mind, it's very important to

16
17

have some sort of coupling between the dystrophin

18

production and the clinical effect.

19

that.

20

even if I accept it, to any kind of clinical effect

21

without some understanding of a threshold or the

22

mechanisms -- if it were large amount, we would

We don't have

So I can't get from dystrophin production,
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1

have a different conversation but it's a very small

2

amount, too small to just go from dystrophin

3

production to clinical effect.

4

Now, as to whether there was clinical

5

efficacy, I think that's a separate issue in terms

6

of the clinical measures.

7

question.

8
9

I think it's a separate

I do believe it is possible, for example,
for a medication to have an effect without you

10

knowing why.

11

have heparin.

12

doesn't mean that we should throw them out.

13

We have Tylenol, for example.

We

We don't know how they work.

It

So I'm not entirely sure that one should

14

lock the clinical effect to the dystrophin

15

production.

16

DR. ALEXANDER:

17

DR. GONZALES:

Thank you.
Nicole Gonzales.

I voted no.

18

While I believe it is more likely than not that the

19

drug does produce dystrophin, the clinical data, as

20

presented with the use of historical control, was

21

very problematic for me and does not convince me

22

that whatever dystrophin is being produced is
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1
2

demonstrated in a clear benefit clinically.
DR. OVBIAGELE:

Bruce Ovbiagele.

I voted no

3

for many of the same reasons that have been

4

mentioned.

5

But even if I give a pass to the techniques and

6

there was some dystrophin production, I don't think

7

the study was well controlled.

8

importantly to the question that was asked, whether

9

the level was likely to produce a clinical benefit,

I had problems with the techniques.

And most

10

there was a lack of correlation between dystrophin

11

levels and the outcome.

So that was a no for me.

12

DR. ALEXANDER:

13

summarize this for the record.

14

in favor were influenced by the reports of

15

individuals that provided comments during the open

16

public hearing.

17

of levels is present.

18

reasonably likely to predict clinical benefit.

19

Thank you.

So I'll briefly

Some of the votes

There was a comment that a change
This was felt to be

There was a comment that dystrophin was

20

produced, and that was the goal and demonstrated in

21

the clinical abilities of boys, and you don't

22

regain lost milestones otherwise; support based on
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1

the qualitative data that was provided, number of

2

falls.
Those voting no did so in part because of

3
4

concerns about the studies not being well

5

controlled, using different tissue samples, lack of

6

correlation between clinical progress and changes

7

in dystrophin produced, perhaps a measurement

8

issue.

9

There was a comment that one does see some

10

difference, some evidence of improvement in

11

endpoints based on the size of the population.

12

Western blot comparisons are most important, were

13

felt to be most important by a panelist.

14

were done from different patients with different

15

muscles and doesn't fit the definition of adequate

16

and well-controlled study.

17

Samples

PCR suggested the drug is working by

18

intended mechanism, so a belief that the clinical

19

efficacy was likely due to differences in

20

dystrophin seen.

21

there was evidence of induction, or production, I

22

should say, but the studies, once again, that were

Another panelist pointed that
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1

provided by the applicant were not felt to be

2

adequate and well controlled.
With respect to whether or not these were

3
4

likely to be -- the dystrophin change was

5

reasonably likely to be predict clinically benefit,

6

the panelist was moved by the associations

7

presented but thinks it's an open question,

8

possible that it works, but the methods need to

9

test for this weren't specific enough, and so that

10

panelist voted no.

11

Concern about the quality of dystrophin

12

production data, about the techniques that were

13

used and the absence of more rigorous controls,

14

very small amounts of dystrophin and the range of

15

what people with the disease have untreated,

16

important to have some coupling between dystrophin

17

production and clinical effect.
Even if one accepts the dystrophin

18
19

production, hard to get from there to clinical

20

effect.

21

production, we'd be having a different

22

conversation.

If it was a very large amount of
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1

Another panelist, once again, more likely

2

than not that the drug produces dystrophin but the

3

clinical data are very problematic and not

4

convinced that the dystrophin that's produced is

5

generating the benefit that we see.

6

panelist commenting problems with techniques, and

7

even if this is accepted, here again, the study

8

wasn't well controlled.

9

correlation between levels and outcomes.

10

And the final

And even if so, lack of

With this, we'll move on to

11

question number 3, which is a discussion question.

12

Discuss the strengths and weaknesses of the

13

clinical evidence of efficacy provided by

14

study 201/202 with particular consideration of the

15

design of the study, sample size, statistical

16

methods, general concerns regarding comparison to a

17

historical control group, specific concerns with

18

respect to comparability of these two groups; in

19

particular, how motivational factors and

20

differences in assessment of physical performance

21

outcomes may have affected the 6-minute walk

22

endpoint and other endpoints, and any other issues

A Matter of Record
(301) 890-4188
FDAOC0001274

498

1

that you think may be important.
So we have a few moments for discussion

2
3

here.

Once again, please keep your comments or

4

questions very crisp and focused on this question

5

at hand.

6

Ms. Gunvalson?

7

MS. GUNVALSON:

I've seen a lot of 6-minute

8

walk tests, and I can honestly say that these boys

9

know what's going on.

They know they're being

10

timed.

11

They're on the internet.

12

not seen a boy motivated to do his best, and so

13

that's my opinion.

14

They know this is a deadly disease.
I can honestly say I've

As far as -- yes, I just don't -- I know

15

what coaching is about.

16

but you can't coach these kids to walk faster.

17

They have this waddle gait that if you push them to

18

go faster, they fall.

19

mean, it's like a balance beam how they do it, and

20

they go to the best of their ability.

21

DR. ALEXANDER:

22

DR. GREEN:

I have kids and athletes,

It's just not possible.

Thank you.

I

Dr. Green?

Well, I think we all agree that
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1

placebo controls are often flawed, but historical

2

controls are worse.

3

out in Dr. Temple's discussion on historical

4

controls.

5

And that was so well pointed

So the data, my yes vote had to do with

6

external influences that I believe were

7

significant.

8

gives me very little comfort.

9

DR. ALEXANDER:

But the way the study is designed, it

Thank you.

10

make a comment.

11

that I wanted to underscore that I noted was the

12

difference and the conclusions that one reaches

13

when one looks at individual trajectory level as a

14

function of age at enrollment.

15

analyses, I think three analyses, for the

16

historical controls and then three for the synergy

17

data by the FDA that provided this type of analysis

18

that are following individual patients over time as

19

a function of their age at study enrollment.

20

Caleb Alexander.

And I'll just
One contrast

And we saw several

I did note that the sponsor had at least one

21

slide that had information that wasn't just means

22

or averages but actually allowed for individual
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1

level trajectories, although even this slide only

2

looked at the 6-minute walk test as a function of

3

length of treatment, not patient age.

4

So I just wonder whether there's

5

information -- and so that seems, to me, to be a

6

really important set of slides and ones that point

7

in a different direction than if one looks at plots

8

of the primary outcome as a function of study

9

enrollment alone.

10

Dr. Gonzales?

11

DR. GONZALES:

Nicole Gonzales.

I just had

12

a comment.

Just reading the data from Sarepta,

13

every single secondary clinical endpoint seemed to

14

be so positive.

15

and the experiences of the boys and the families,

16

it just seems to me that had there been a true

17

placebo group, that the differences would have been

18

so striking and that the study may have even been

19

stopped soon.

20

wasn't an adequately powered placebo group.

And listening to the testimonials

I'm trying to understand why there

21

DR. GORDON:

Someone else has their mic on.

22

DR. ALEXANDER:

Just one minute, please.
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Does the sponsor want to respond to a

1
2

particular question about the absence of a placebo

3

group?
DR. KAYE:

4

Yes, just to be able to address

5

to that about the placebo.

6

clear, I think when we had initially done the

7

phase 2 study, there wasn't enough drug at that

8

time.

9

until almost two years later.

10
11

So I think just to be

We didn't have the ability to manufacture
So this was designed

as a phase 2B.
When we had enough drug to actually do a

12

placebo-controlled trial, because of the response

13

to the fact that this drug produced dystrophin and

14

also the clinical response, there really wasn't a

15

possibility at that time to be able to really do a

16

formal placebo-controlled trial.

17

This was exactly the same problem I had with

18

my Myozyme that you heard about earlier from

19

Dr. Temple.

20

what was the in the best interest of patients, and

21

we decided to do the external control, which is the

22

next best thing.

We had to make a decision at that time
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1
2
3
4

If I can have the slide up, one of the
things that we did -- and I agree -DR. ALEXANDER:
actually.

I'd like to move on,

Thank you.

5

DR. GORDON:

Okay.

6

DR. ALEXANDER:

7

Dr. Onyike?

8

(Audience groans.)

9

DR. ONYIKE:

Thank you very much.

I think when we have what I

10

perceive as a weakness on the biological

11

plausibility front and you have a small sample and

12

a control group that is not optimal, and when you

13

look at the effect of age corrections on the

14

outcome, the 6-minute walk test, you do want some

15

validity.

16

But when you turn to the 10-minute walk/run

17

results, or to the sit/stand, and to all the other

18

things that should provide convergent validity

19

regarding the outcome, what you find is that you

20

don't find any positive results.

21
22

So across the board, if a drug is effective,
given its pharmacologic effect, it should have
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1

effect on multiple outcomes, not just the single

2

one.

3

that's my one problem I have.

4

And that isn't happening in this data, so

Now, in terms of the testimony from the

5

families, what really struck me is that a lot of

6

the testimonies were about -- there was a picture.

7

I think it was Austin who is stacking cans, and

8

that's upper limb strength.

9

the outcomes in this study were about limbs, about

And you look at -- all

10

the limbs or the trunk.

And there is no study

11

outcome that's about upper limb strength or grip,

12

and I think that is a very unfortunate thing about

13

outcomes assessment in this field in general.

14

You want something that's tangible to

15

quality of life.

16

accounts for the distribution of effects across the

17

various muscles, and without upper limb testing,

18

you don't have that.

19

You want something else that

DR. ALEXANDER:

Can I just ask for you to

20

clarify the first comment that you made?

What I

21

understood you to say is that you have concerns

22

about biologic plausibility because the drug isn't
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1

having an effect on multiple outcomes.

2

specify what you mean by that?

3

DR. ONYIKE:

Let me clarify.

But can you

When I'm

4

talking about plausibility, I'm going back to the

5

dystrophin.

6

and you have a clinical outcome that arises from

7

comparisons with a suboptimal control and that

8

wilts under age correction, you need all the other

9

outcomes to line up in the same direction for the

If the dystrophin data is not decisive

10

single outcome to be considered a valid measure of

11

efficacy.

12

Now, it turns out that none of the other

13

outcomes, as depicted in the FDA analysis, lined up

14

with a positive effect.

15

Now, when you listen to the testimony from

16

the families, one of the things that was

17

highlighted is opening cans, opening packages,

18

lifting things, and none of that is captured by the

19

NSAA, or the 6-minute walk test, or the 10-minute

20

walk test.

21
22

So you have an unfortunate discrepancy
between what the families are describing as

A Matter of Record
(301) 890-4188
FDAOC0001281

505

1

tangible benefits and what is actually measured.

2

We're not even talking about negative measurements

3

now.

4

of function that might have delivered some clarity

5

about the effects of this drug.

6

We're talking about non-measurement of areas

DR. ALEXANDER:

Okay.

So you're questioning

7

the biological plausibility and making the point

8

that one doesn't have a lot of dystrophin

9

production, and then reporting that, in that case,

10

that one would want all of the outcomes to line up.

11

But does the sponsor not present a case for

12

the outcomes being consistently positive?

13

basis are you deciding or the claiming that the

14

outcomes don't line up?

15
16
17
18
19

DR. ONYIKE:

By what

So when you look at slides 92

through 94, and when you look at 87, 88 -DR. ALEXANDER:

Can we see one or two of

these just to help us, remind us what this covers?
DR. ONYIKE:

So 87, if we can look at 87, it

20

covers both the NSAA and the 6-minute walk test.

21

Slide 88 covers the rise time.

22

not show a difference between the groups when

And all of these do
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1
2

plotted as a function of age of the subjects.
So basically, outcome after outcome after

3

outcome is lining up as no effect, when

4

age-corrected.

5

the -- you can't anchor claims of benefit on one

6

outcome when the rest of them are not falling in

7

line, particularly when your biological

8

plausibility and your control groups are subject to

9

question.

So there's no validity to

10

DR. ALEXANDER:

11

DR. ONYIKE:

Okay.

But I feel that there's an

12

inadequate measurement of treatment effect to begin

13

with because there's no measurement of upper limb

14

strength.

15

DR. ALEXANDER:

Okay.

Thank you.

This is

16

Caleb Alexander.

17

minute, I'd like to give the sponsor a chance,

18

because this is the second time that this type of

19

analysis has been raised during this question

20

discussion.

21
22

If you can leave the slide for a

So the question for the sponsor is whether
or not you considered or if you could help the
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1

panel interpret the data that's presented here or

2

in slide 66, which precedes it, I believe.

3

these all show a similar analysis of individuals

4

over time stratified by age.

5

just to help us interpret -- provide for us your

6

interpretation of what these data represent.
DR. KAYE:

7

But

And the request is

So if we just look at the rise

8

time -- and Dr. McDonald had described it -- what

9

was recorded is when it was really the ability to

10

rise.

So those boys with the higher rise times had

11

with support.

12

analysis; it was just the ability to rise.

13

they were all less than 75 seconds.

So that wasn't what we did in the

14

If I could have a slide up --

15

DR. ALEXANDER:

16

DR. KAYE:

17

DR. ALEXANDER:

I'm sorry.

And

Just --

Oh.
This is another example of

18

that, if you could provide -- sort of help us

19

understand how these types of analyses complement

20

those that look at the effect over time rather

21

individuals plotted out over the course of -- based

22

on age.
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DR. KAYE:

1

Sure.

Well, I really think the

2

main difference, though, is we're also looking at

3

the time on treatment.

4

two external control groups and trying to see what

5

the difference was, then I think the age.

6

try to do is match up the baseline ages, 6-minute

7

walk test, all of the other parameters, the steroid

8

use, and then look at what is the time on therapy.

So if we were looking at

What we

What this doesn't really show is what is the

9
10

ability -- what's the change we see in response to

11

the treatment.

12

that's where we're able to see the treatment

13

benefit.

And I think when we look at that,

14

I think getting back to the question as far

15

as what do we see as far as other things, we did do

16

grip strength, both left and right, for 4 years,

17

and we did not see any decrease in that.

18

one of the exploratory measurements that we used.

19

We also looked at pulmonary function over

That was

20

4 years, and as you heard, that's an important

21

event.

22

anywhere from 5 to 8 percent per year.

And the pulmonary function should go down
Every study
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1

that's ever been done, that's with or without

2

steroids.

3

This study showed 2.5 percent per year.

And

4

again, if we look that cumulative data and looking

5

at all of the information about -- looking at the

6

number of boys -- slide up please -- again, looking

7

at the treatment difference, if we look at this in

8

regards to what we see,

9

benefit of treatment.

10

we always see it in

So 6-minute walk test, you heard about.

11

Loss of ambulation, it's even more.

12

difference, but it was always in favor of

13

eteplirsen or the North Star and the ability to

14

rise, and then also what I just mentioned was the

15

pulmonary function.

16

There was a

So if we look at it from that

17

perspective -- and I think it is important not to

18

just look at the difference of ages because you

19

can't judge the boy at an age, what you've heard

20

from Dr. McDonald.

21

what is their ability to rise, all of those

22

factors, how much steroids were they on.

It's how long are they walking,
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So I think it's not a fair comparison to

1
2

just look at the age because a boy at age 11 who's

3

walking 600 meters is very different from a boy at

4

age 11.

5

comparison at baseline when we started the

6

treatment.

7

because you have to look at what's the time on

8

drug.

9

favor of eteplirsen.

10

So what we try to do is make this

That's how every study is always done

And I think when you do that, it's always in
And I think that's the

important thing that has to be done.
We appreciate the small size of the study,

11
12

but I think if you look at the totality of the

13

data, including the upper extremity function, it's

14

always in favor of eteplirsen.

15

DR. ALEXANDER:

16

Dr. Gordon, did you have comment?

17

I think we'll just have one more, and we'll move

18

on.

19

DR. GORDON:

20

additional comment.

21
22

And then

The sponsor wanted to make an

DR. ALEXANDER:
microphone?

Thank you very much.

I'm sorry.

Can you speak into the
Your comment?
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1
2
3
4
5

DR. GORDON:

Sure.

The sponsor had asked me

to make a comment.
DR. ALEXANDER:

I see.

Dr. Bastings and

then Dr. Kesselheim.
DR. BASTINGS:

Yes, I think I heard Dr. Kaye

6

make a comment that the kids were helped when they

7

were attempting to rise.

8

was some help provided.

9

on that a little bit.

10

DR. KAYE:

Yes.

You mentioned that there
I would like him to expand

So when we looked at the

11

rise time, I think one of the things that obviously

12

we wanted to make sure is that we did it exactly

13

the same way.

14

was the ability to rise independently, because if

15

you're hanging on to a chair or if you're hanging

16

on to the wall and you're getting up, it will take

17

a longer period of time.

18

So when the rise time was done, it

So we specifically wanted to make sure that

19

we did the rise time from the external control to

20

our eteplirsen-treated boys in exactly the way.

21

when you look at that -- and again, all of these

22

boys who got up did it in less than 25 seconds;

So
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1

they all did it unaided.

2

exact comparison, then it's over half of the boys,

3

55 percent, were able to do that unaided compared

4

to 12 percent.

5

And then when you do that

What was shown in that graph is the boys

6

from the external control who had lost the ability,

7

their rise time wasn't included, so it was just the

8

boys who -- so we actually tried to measure the

9

boys who could walk unaided, so it was a

10
11

difference.
I think that's really the focus, is that

12

what is the difference.

13

apples comparison, you do see a difference.

14

DR. ALEXANDER:

When you do an apples-to-

Okay.

So just to clarify,

15

were the boys -- do the rise times uniformly

16

reflect unaided rise times or is some of them

17

aided --

18
19
20
21
22

DR. KAYE:

Yes, that's correct.

All of them

that are unaided that are used in this analysis.
DR. ALEXANDER:

So does that answer your

question, Dr. Bastings?
DR. BASTINGS:

Yes.

So you're referring to
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1

the rise time that were shown on slide 88 of the

2

FDA presentation?

3

DR. KAYE:

4

DR. BASTINGS:

5

That's correct.
Like when we have 40-,

45-second rise times, there was no help provided?
DR. KAYE:

6

No, no.

Those 45-second rise

7

times, they were using external support.

That's

8

the difference.

9

at the boys, what we looked at here is could they

So in other words, when we looked

10

walk unaided, and that wasn't recorded for the boys

11

in the external control.

12

can just explain it.
DR. BASTINGS:

13
14

And maybe Dr. McDonald

I don't think this

information was provided in the NDA.

15

DR. ALEXANDER:

16

DR. McDONALD:

Okay.
Could I just clarify this

17

data?

18

subscore of whether you can perform the rise

19

ability independently or in an impaired fashion, or

20

if you cannot perform it independently; you've lost

21

the function.

22

This data is based on the North Star

So at 3 years, 55 percent of eteplirsen
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1

treated patients have continued independent ability

2

to perform the rise ability, whereas only 8 percent

3

of the external controls.

4

Now, we made the point that as a prognostic

5

endpoint, it's really the loss of rise ability;

6

it's not how long it takes you to do the rise test.

7

It doesn't matter whether you're zero to 5 seconds,

8

5 to 10 seconds, or even greater than 10 seconds;

9

that's not prognostic for loss of ambulation.

It's

10

the loss of rise ability, which this data captures

11

based on the North Star subscore of independent

12

rise time.

13

DR. ALEXANDER:

Okay.

Thank you very much.

14

I'll try to summarize what I've heard

15

regarding question number 3.

16

comment -- and the record will reflect a more

17

accurate capture of everything because there was a

18

fair amount that was discussed.

19

There was a

But there was a comment regarding boys

20

knowing what's going on, a comment regarding

21

concerns about placebo controls often being flawed,

22

concern with regarding historical controls often
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1

even being more flawed as represented by or

2

demonstrated by Dr. Temple's presentation.

3

There was a comment regarding the fact that

4

every secondary clinical endpoint seemed so

5

positive and listening to the experience of boys

6

and their families so positive.

7

been a placebo group, the panelist felt that the

8

study would have been stopped, yet they queried why

9

a placebo wasn't done.

10

And if there had

The answer provided was that there wasn't

11

enough study drug available, and then at the point

12

when there was enough available, it wasn't possible

13

because of conclusions that had been reached

14

regarding the assays on dystrophin at the time.

15

There was a comment regarding the results

16

not being biologically plausible because we don't

17

have a lot of dystrophin.

18

setting, one would want all of the other outcomes

19

to line up with very clear evidence of efficacy,

20

and that one doesn't have this, based on the FDA's

21

analyses such as in slides 87, 92-94, all of which

22

raise concerns or failed to show a

And especially in that
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1

significant -- I'm saying not statistically

2

significant but rather failed to show a large or

3

observable qualitatively significant difference

4

between the groups.
The family testimony includes outcomes that

5
6

were not captured by the measures assessed, and

7

this was felt to be unfortunate and an unfortunate

8

discrepancy between what families were reporting

9

and what was actually measured.
There was encouragement to -- the sponsor

10
11

was queried regarding the analyses, but that the

12

FDA provides examined patients over time stratified

13

by the age at which they started treatment or

14

entered the historical control, and the sponsor

15

felt that these analyses don't show the change that

16

we see in the response-to-treatment; that one can't

17

just look at the patient age but has to look at the

18

time on therapy.
The sponsor also commented that pulmonary

19
20

function should go down 5 to 8 percent a year, but

21

didn't.

22

And the same with grip strength, and that these do

I presume I was understanding correctly.
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1

support the variety of additional outcomes that

2

were assessed.

3

The sponsor provided their analyses

4

suggesting that NSAA, the North Star assessment,

5

and ability to rise, and 6-minute walk test, all in

6

favor of the study drug based on their analyses,

7

and that kids were helped.

8
9

Then there's some uncertainty, a little bit
of unclarity on my part regarding whether or not

10

assistance was provided to kids and what

11

constitutes assistance, whether this was mechanical

12

devices or human help and the like, but that can be

13

clarified.

14

mind for the record.

15

And I'll just note that ambiguity in my

With that said, we'll move to question 4,

16

which is a voting question.

Were decisions to

17

administer the 6-minute walk test versus

18

conclusions that the patient could no longer walk

19

sufficiently objective and free of bias and

20

subjective decision-making by patients, their

21

caregivers, and/or healthcare professionals to

22

allow for a valid comparison between study patients
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1

in studies 201/202 and an external control group?

2

So we'll move to voting on that now.

3

Once voting is concluded, we'll begin again

4

with -- well, why don't we begin at this side of

5

the table this time, to my left, once voting is

6

concluded.

7

than my calling on you, please just state your name

8

into the record and your vote, and a brief

9

rationale after the person immediately to your left

10

And just for the sake of time, rather

has provided their information.

11

DR. HOFFMAN:

12

DR. ALEXANDER:

[Inaudible - off mic.]
Yes, C is -- I'm sorry.

13

D is abstain.

So yes is B, like boy; no is C, like

14

Charlie; and D, like dog is abstain.

15

DR. HOFFMAN:

16

DR. ALEXANDER:

[Inaudible – off mic.]
So let me just read the

17

question just to be clear.

The voting question is,

18

were decisions to administer the 6-minute walk test

19

versus conclusions that the patient could no longer

20

walk sufficiently objective and free of bias and

21

subjective decision-making by patients, their

22

caregivers, and/or healthcare professionals to
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1

allow for a valid comparison between patients in

2

studies 201/202 and an external control group?
So if you believe that the decisions were

3
4

sufficiently objective and free of bias and

5

subjective decision-making, you would vote yes.

6

And if you believe they were not sufficiently

7

objective and free of bias and subjective

8

decision-making, you would vote no.
(Vote taken.)

9

DR. ALEXANDER:

10
11

final time.

13

now complete.

14

1 abstention.

Everyone has voted.

The vote is

For the record, we have 5 yes, 7 no,

DR. ALEXANDER:

15
16

Press the button firmly.

DR. CHOI:

12

Please enter your vote one

So we'll begin with

Dr. Ovbiagele.
DR. OVBIAGELE:

17

Bruce Ovbiagele.

18

no.

19

of course, it was open label.

20

to see a blinded adjudication of the outcome.

21

would have at least helped a little bit.

22

I'll just be quick.

Two reasons.

I voted
Number 1,

I would have loved
That

Then, the other issue was in the control
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1

groups themselves, it seemed as if in some

2

situations, patients were deemed unable to do the

3

6-minute walk test, which was not necessarily

4

appropriate in some situations.

5

it was necessarily objective.

6

DR. ALEXANDER:

So I didn't think

I'm sorry.

Can you repeat

7

the second point?

8

open label and blinded adjudication.

9

the second point?

10

The first you made was about

DR. OVBIAGELE:

But what was

The second point was about

11

in some situations, for the control patients, they

12

were deemed not able to do the 6-minute walk test.

13

And in those cases, it might not have been

14

appropriate for them to have been deemed

15

inable [sic] to do that -- unable to do that.

16

DR. GONZALES:

Nicole Gonzales.

I voted no.

17

For me, this has nothing to do with motivation.

I

18

think it's crystal clear to me that boys are

19

extremely motivated to walk.

20

to do with the difficulties with using a historical

21

control, as has been demonstrated, not just in the

22

neurology but in all of medicine and all of the

And for me, this has
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1

biases that we cannot measure.
DR. ONYIKE:

2

Chiadi Onyike.

I voted yes.

I

3

believe that what -- even though it's true that one

4

can't say that it was very systematic with respect

5

to looking at the study versus looking external

6

controls or that you can argue uniformity and

7

ascertainment of the scores, I don't think that the

8

magnitude of error would be enough to have

9

distorted the study outcomes if it were not for the

10

small sample size and other key problems.
DR. ALEXANDER:

11

Caleb Alexander.

I voted

12

no.

13

concerns both about the potential ways that the

14

controls may not have been exchangeable, comparable

15

with the treated patients, and these can be very

16

subtle.

17

I had concerns primarily about the -- well,

Really, the impact of this is unknowable at

18

this point, so it's not so much that I'm convinced

19

that they're different as that it's unknowable, the

20

magnitude of difference that may have been present.

21

So that was my primary concern.

22

DR. KESSELHEIM:

Aaron Kesselheim.

I
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1

abstained.

2

this was a very good question, the way it was

3

written, and I had trouble interpreting it in order

4

to make a firm yes or no answer.

5

With all due respect, I didn't think

I felt like I was convinced through the

6

course of the day today that the 6-minute walk

7

test, though it is a subjective measure, it could

8

be a valid intermediate endpoint.

9

trouble with the context in which it was used and

But I had

10

the results that came up in regard to the

11

historical control.

12

appropriate to address that in the seventh question

13

as opposed to this question.

14

I felt like it was more

So because I couldn't exactly -- because I

15

agree with part of the question but not another

16

part of the question, I chose to abstain.

17

DR. FOLEY:

Reghan Foley.

I voted no due to

18

the problems with historic controls and seeing that

19

there were patients for whom there had been times

20

were at 10-meter walk or run but no time for the

21

6-minute walk.

22

I just think that the most important issue,
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1

really, is the preserved ambulation and ability to

2

rise, which is kind of, to me, incontrovertible

3

evidence.

4

controls, it was hard to control for other sites

5

and historically.

But with this data with historic

DR. NUCKOLLS:

6

Glen Nuckolls.

I voted no.

7

The predetermined selection criteria for the

8

control group were not sufficient to control for

9

biases.

And since it's an open label, and I also

10

agree with your point about subjects that had a

11

12-second, 10-meter walk but were listed as

12

non-ambulatory, these caused me to question the

13

objectivity and comparability of a 6-minute walk

14

test.

15

DR. ROMITTI:

Paul Romitti.

I wavered

16

between yes and abstain.

Just for the record, I

17

did push the correct button this time.

18

is -- a couple of reasons, one, a fellow panel

19

member talked about upper body strength, but I

20

heard testimonies from more than one child who said

21

they were still walking after being on the drug.

22

So there was also measures of lower strengths, so I

Reason
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1

do think there was consistency there.
The biggest problem I have with this -- and

2
3

I took the question literally, which is why I gave

4

it a yes.

5

30-year cohort of patients with Duchenne and Becker

6

muscular dystrophy, I believe these patients will

7

do anything they can to maintain their mobility,

8

and I don't think there are any extra motivated to

9

do so.

10

After working for a decade with a

I think the other thing is, is I think we're

11

just losing a bit of grasp here on the

12

heterogeneity of this condition.

13

analyzing data by age of the subject I think is

14

inappropriate.

15

And so in

I think it's more appropriate to look at

16

disease progression.

After seeing after symptom

17

onset can happen at 2 years for some and 5 years

18

for others, I don't think that's the way to go.

19

I was not convinced by the evidence that the FDA

20

presented by year, and I think it's more

21

appropriate to go by the stage of development where

22

the child is.

So
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DR. KRYSCIO:

1

Richard Kryscio.

I voted no.

2

I was disappointed that the data was not analyzed;

3

the way the subjects were randomized, its

4

delay-start designed.

5

controls; I'm not convinced that they are

6

necessarily comparable.

7

mentioned, throughout the day.

They had problems, as were

My real problem is the endpoint itself.

8
9

They introduced historical

I

mean, it just looks at the lower body; it doesn't

10

look at the upper body.

And we've heard many

11

comments about upper body strength versus lower

12

body strength.
There are a lot of better measures.

13

There

14

are diseases where you have more of a functional

15

rating scale.

16

similar problems with people losing ambulatory

17

status.

18

and lots of patients with a well-accepted endpoint.

19

Take a look at ALS, which has

They have well-designed trials with lots

This is not a good primary endpoint where

20

you have a floor effect when people can't walk, and

21

statistically, it just doesn't make sense to try to

22

average those numbers in the plots.

Those are
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1

called spaghetti plots in the statistical

2

literature.
MS. GUNVALSON:

3

I'm Cheri Gunvalson, and I

4

voted yes.

I believe that there was a

5

differential, and it has also demonstrated in the

6

boys that showed us upper body and lower body

7

increases.
I think the FDA should require a

8
9

non-ambulatory arm in every Duchenne trial because

10

there are a lot of things that need to be studied.

11

If a drug is approved, and non-ambulatory boys who

12

are on a cohort of cardiac meds and things like

13

that, that should be looked at in a trial setting

14

for safety, not after a drug is approved.

15

also, there are things you can measure but safety

16

is a main factor too.

And

I agree with Dr. Day who spoke about -- he's

17
18

a neurologist who's seen hundreds of boys with

19

Duchenne.

20

how boys decline, which there was a study done by

21

UCLA.

22

His data is similar to the historical as

So I -DR. ALEXANDER:

Thank you.

Thank you.
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1

MR. DUPREE:

2

DR. ALEXANDER:

3

microphone a little bit more?
MR. DUPREE:

4

Benjamin Dupree.

I voted yes.

Can you just speak into the

Sorry.

Thank you.

Benjamin Dupree.

I

5

voted yes, the reasoning being that, specifically,

6

with the 6-minute walk test, I think that given how

7

much boys with muscular dystrophy want to continue

8

to walk, that I just don't see that there would

9

bias in deciding to not take the test per se.
DR. GREEN:

10

Mark Green.

I voted no.

I

11

don't believe that these assessments give a full

12

and adequate assessment of the disabilities of the

13

condition.
DR. HOFFMAN:

14

Richard Hoffman.

I voted yes.

15

I think there was plenty of potential for bias but

16

no real evidence of any bias, so we really don't

17

know.

18

that there was.

19
20
21
22

And I would say that it's just speculation

DR. ALEXANDER:

Thank you very much.

Those

are very helpful comments.
So there were comments regarding the fact
that this was open label and the panelists would
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1

have loved to have seen a blinded adjudication of

2

outcome.

3

that some control patients were deemed unable to do

4

a 6-minute walk test and concerns regarding whether

5

or not they were truly unable to do so.

There were concerns regarding the fact

Another panelist felt there were no concerns

6
7

about motivation for the boys and more concern

8

about difficulty of using historical controls and

9

all of the biases that we cannot measure.
One panelist felt that there were concerns

10
11

about the question itself and had trouble knowing

12

how to interpret this to make a firm yes or no

13

answer.

14

The effect of historical controls is

15

unknowable, also concerns about the potential

16

motivational bias that may be present.

17

one panelist commented -- again, we're back to the

18

fact that there was a 6-minute walk time or no

19

6-minute walk time for a few subjects that had

20

10-meter data present, and so panelists questioned

21

the objectivity and comparability of the 6-minute

22

walk test.

More than
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One felt a predetermined selection criteria

1
2

were not sufficient to control for biases as open

3

label.

4

didn't believe that patients were extra motivated

5

to maintain mobility, that is that they're

6

sufficiently motivated and thus less of a concern

7

regarding motivational bias.
One felt that there were concern that we're

8
9

One wavered between yes and abstain but

losing grasp with heterogeneity of disease

10

progression, and they felt that it isn't

11

appropriate to analyze the data based on patient's

12

age, and felt that it was more appropriate to

13

analyze based on children's stage of development.
One was disappointed with the data that was

14
15

analyzed and felt that patients weren't randomized

16

and wasn't convinced that historical controls were

17

comparable, but the real problems is the endpoint

18

itself.

19

looks at lower body.

20

such as for ALS.

21
22

It doesn't look at upper body; it only
There are better measures

One felt there was a differential and
believes the FDA should require non-ambulatory arms
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1
2

in every DMD trial, lots of things to be studied.
Another voted yes because the 6-minute walk

3

test was felt to be sufficient.

4

patients with DMD want to continue walk, the

5

panelist didn't see how there could bias in terms

6

of not taking the test.

7

And given how much

One felt that the assessments didn't provide

8

a full and adequate assessment of the condition.

9

And the final panelist mentioned as support for

10

their vote that, yes, that they didn't believe that

11

there was any real evidence of any bias.

12

So we'll move on to the next question.

So

13

I'll read the question, but I also want to provide

14

the panelists a chance to ask clarifying questions

15

of the FDA prior to the vote.

16

So the question is, question number 5, What

17

is the impact of the North Star Ambulatory

18

Assessment Results on the persuasiveness of the

19

findings in study 201/202?

20

Does the NSAA, the North Star Ambulatory

21

Assessment Results, does the NSAA strengthen the

22

persuasiveness of the findings in study 201/202?
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1

Does it weaken the persuasiveness of the findings

2

or is there no effect?
So are there any clarifying questions on the

3
4

part of the panelists for the FDA regarding the

5

wording of this question and its meaning?

6

Yes, Dr. Gonzales?

7

DR. GONZALES:

Nicole Gonzales.

Are we

8

supposed to use of all of the data presented by

9

both Sarepta and the FDA or use one or the other?
DR. ALEXANDER:

10

I think you'd be using the

11

totality of evidence that's been discussed and

12

presented today and provided in the briefing packet

13

to you.

14

Dr. Gordon?

15

DR. GORDON:

The sponsor is asking for

16

permission to clarify something for the record

17

regarding the 6-minute walk test.

18

DR. ALEXANDER:

If there is a specific

19

question on the part of a panelist seeking

20

clarification, then we can pursue that.

21

not, I'd like to proceed with this vote unless

22

there are questions of clarification for the FDA

But if

A Matter of Record
(301) 890-4188
FDAOC0001308

532

1

regarding the wording of question 5.

2

Yes, Dr. Nuckolls?

3

DR. NUCKOLLS:

So not regarding the wording,

4

but I see on slide, whatever, 85, 86, the

5

comparison of the slope of North Star in the

6

treated and control, and the standard deviation

7

error bars look like they're completely

8

overlapping.

9

evidence of a statistically significant difference

10

But I'm wondering is there any

between --

11

DR. BASTINGS:

12

DR. ALEXANDER:

The answer is no.
Are there any further

13

questions of clarification for the FDA regarding

14

the wording of question 5?

15

(No response.)

16

DR. ALEXANDER:

17
18

If not, we'll proceed to

vote.
So once again, what is the impact of the

19

North Star Ambulatory Assessment Results on the

20

persuasiveness of the findings in study 201/202?

21

Do these results, A) strengthen -- I'm sorry.

22

guess it is A, B and C.

I
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So do these results, A, strengthen the

1
2

persuasiveness; B) weaken the persuasiveness; or

3

C)

no effect?

4

(Vote taken.)

5

DR. CHOI:

6

The vote is

now complete.
DR. ALEXANDER:

7
8

Everyone has voted.

Thank you.

So why don't we

begin with the first -DR. CHOI:

9

For the record, we have 2 votes

10

for A, strengthen; 5 votes for B, weaken; and

11

6 votes for C) no effect.
DR. ALEXANDER:

12

Thank you.

So we'll begin

13

with the first voting member on this side, and

14

please state your name, your vote, and a very brief

15

explanation of why you voted as you did.
DR. HOFFMAN:

16

Richard Hoffman, and I voted

17

no effect, C, basically because there was a

18

complete difference of opinion on this matter

19

between the sponsor and the FDA.

20

who do you believe and how do you interpret the

21

data.

22

DR. ALEXANDER:

And it's kind of

Please continue.
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1

DR. GREEN:

Yes.

Mark Green.

2

an error.

3

vote because I don't think it had any persuasive

4

evidence either direction.

5
6
7

I wanted C as well.

Mine also is

DR. ALEXANDER:

Okay.

Please change my

So for the record,

Dr. Green is voting C, that it had no effect.
MR. DUPREE:

Benjamin Dupree.

I voted C.

8

just don't see one way or the other that it

9

influences the persuasiveness.

10

MS. GUNVALSON:

11
12
13
14

voted A.

I'm Cheri Gunvalson.

I

I felt the sponsor had a strong point.

DR. ALEXANDER:

Can you just specify the

basis for that?
MS. GUNVALSON:

Well, when Dr. McDonald

15

explained the findings, as others have said, there

16

are two sets of data.

17

and A, but that's where I'm at.

18

I

DR. KRYSCIO:

I mean, I wavered between C

Richard Kryscio.

I voted on

19

the weakened side because of the graph I saw

20

produced by the FDA, two parallel lines, one line

21

below the other, indicating that that the

22

historical control group was not comparable.
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It helped convince me the historical control

1
2

group is not comparable to the randomized patients.

3

And there's a large variability in there showing no

4

statistical difference between the two parallel

5

lines.

6

size that was chosen, I'm sure.

7

measurement, NSAA, is closer to a functional rating

8

scale than is the 6-minute walk test.
DR. ROMITTI:

9
10

And finally, that has to do with the sample
And this

Paul Romitti.

I voted C, no

effect and for reasons discussed.
DR. NUCKOLLS:

11

Glen Nuckolls.

I voted B,

12

weakened.

So the North Star test measures function

13

of many of the same muscle groups as the 6-minute

14

walk.

15

significant difference between the treated and

16

control groups, that in my mind weakens the

17

strength of the 6-minute walk data.

And since there is no statistically

DR. FOLEY:

18

Reghan Foley.

19

effect.

20

strength the results.

21

preserve ambulation.

22

I voted C, no

For me, it didn't lessen or weaken or

DR. KESSELHEIM:

For me, the main issue to

Aaron Kesselheim.

I voted
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1

C, no effect.

2

the really, really large error bars, again,

3

indicating probably just the small numbers of

4

patients in this comparison.

5

I was also moved by the slides with

But, these are all sort of historical

6

control comparisons performed after the trial had

7

already sort of been started and going along, so

8

some of them might turn out positive; some of them

9

negative.

And for me, this ended up being one of

10

the many different things that were tested, and

11

therefore, to me, overall had no effect.

12

DR. ALEXANDER:

Caleb Alexander.

I felt

13

that it weakened the evidence that was presented

14

primarily because the NCAA, as I understand it,

15

assesses -- is comprised of many more measures than

16

a single dimensionality.

17

to feel a little bit more confident in it as an

18

overall assessment.

19

So I guess that leads me

There was also a difference at baseline,

20

which I guess raised concerns for me about the

21

comparability of the two groups at baseline.

22

the trajectories, the trend lines are virtually

But
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1

indistinguishable, and the confidence intervals

2

overlap.

3

So for me, I think I would have been more

4

convinced about the evidence in 201 and 202 even

5

though those studies, the primary endpoints, as I

6

understood them, were not achieved.

7

been more confident about the longer term follow-up

8

data that was presented and the open label had the

9

NSAA been more compelling.

10

DR. ONYIKE:

Chiadi Onyike.

I would have

I voted no.

As

11

already mentioned, the NSAA is a more comprehensive

12

measure than the 6-minute walk test or the

13

10-minute test.

14

nor the sponsor is claiming a statistically

15

significant difference between the groups on this

16

measure.

17

But in any case, neither the FDA,

DR. GONZALES:

Nicole Gonzales.

18

for reasons already mentioned.

19

DR. OVBIAGELE:

20

for reasons already mentioned.

21

DR. ALEXANDER:

22

Bruce Ovbiagele.

Okay.

I voted no

I voted no

Thank you very much.

So for those that voted no effect primarily felt
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1

that they didn't see that this influenced things

2

one way or another.
They were moved by -- one was moved -- one

3
4

panelist mentioned being influenced by the slides

5

with the large error bars, probably indicating

6

small numbers of patients within the comparisons.
These are all historical comparisons

7
8

performed after the trial had been started as some

9

might turn out to be positive, some negative.

10

it turned out as one of many things that were

11

tested.

12

But

Those that felt that the NSAA data

13

strengthened the results of studies 201 and 202

14

felt that the sponsor had a strong point.

15

panelist mentioned having wavered between no effect

16

and strengthens.

17

One

Those that felt that the data weakened the

18

results of the 201 and 202 felt that there were two

19

parallel lines; one was lower than the other.

20

helped convinced one panelist that the historical

21

control was not comparable.

22

This

The results of large variability, no
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1

statistically significant difference, large

2

variation was felt partly due to sample size.

3

was felt to be closer to a functional rating scale

4

than the 6-minute walk test.

5

of many of the muscle groups as a 6-minute walk

6

test, so since no difference, this was felt to

7

weaken the association.

8
9

NSAA

It measures function

It was also pointed out that this was a more
comprehensive measure and that neither the FDA or

10

the sponsor is claiming that there was a

11

significant difference between groups on this

12

measure.

13

So thank you very much for that.

14

right along, we'll move to question 6, which is,

15

what is the impact of the other tests of physical

16

performance such as rise time, 10-meter run/walk on

17

the persuasiveness of findings in study 201/202?

18

And moving

So a very similar question, but in this

19

case, we're discussing not the North Star

20

Ambulatory Assessment but the other test of

21

physical performance:

22

run/walk as two examples of those.

rise time and 10-meter
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1

Are there any questions clarifying this

2

question for the FDA; that is, do the panelists

3

have any questions for the FDA about what's being

4

asked?

5

(No response.)

6

DR. ALEXANDER:

Okay.

Very good.

So we'll

7

move to voting then.

8

What is the impact of the other test of physical

9

performance such as rise time or 10-meter run/walk

10

on the persuasiveness of findings in study 201 and

11

202?

12

Once again, the question is,

Does it strengthen the persuasiveness of the

13

findings, does it weaken the persuasiveness of the

14

findings, or is there no effect?

15

(Vote taken.)

16

DR. CHOI:

Everyone has voted.

The vote is

17

now complete.

18

A, strengthen; 2 votes for B, weaken; 10 votes for

19

C, no effect.

20

For the record, we have 1 vote for

DR. ALEXANDER:

Thank you.

So why don't we

21

begin with Dr. Hoffman?

If you could state your

22

name, and your vote and a brief justification or
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1

explanation of why you voted as you did for the

2

record.

3

DR. HOFFMAN:

Richard Hoffman.

And I voted

4

C, no effect because of the same reasons from the

5

previous question.

6

DR. ALEXANDER:

7

DR. HOFFMAN:

And those reasons were?
Well, in my opinion, there

8

were differences of opinion between the FDA and the

9

sponsor.

And I really didn't think one or the

10

other proved the case one way or the other for that

11

particular testing.

12

DR. ALEXANDER:

13

DR. GREEN:

Yes.

Thank you.

Dr. Green?

I voted C too because I

14

think these represent too small of a sampling error

15

to be convincing about the disability caused by the

16

condition.

17
18
19

DR. ALEXANDER:

Just so I understand you

that they represented too small a sampling error?
DR. GREEN:

Sampling the -- there's a lot of

20

overlap between the muscles involved in those two

21

tests, so I think they don't represent the totality

22

of the muscle disorder.
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1

DR. ALEXANDER:

2

MR. DUPREE:

Thank you.

Mr. Dupree?

Benjamin Dupree.

I voted C, no

3

effect.

4

persuasiveness one way or the other because, based

5

on the testimony, it seems like -- I can't see a

6

real correlation between these and the 6-minute

7

walk test.
MS. GUNVALSON:

8
9

I don't really see that these influence

Cheri Gunvalson.

I voted A.

I believe Dr. McDonald gave a good presentation on

10

how rise time affects ability to walk, and I

11

thought it strengthened it.

12

DR. KRYSCIO:

Richard Kryscio.

I voted no

13

effect.

14

it didn't factor into my opinions on this.

15

there was certainly disagreement between sponsor

16

and the FDA.

17

These, I viewed as secondary outcomes and

DR. ROMITTI:

Paul Romitti.

And

I voted C, no

18

effect for the same reasons just explained.

19

There's agreement on how to handle rise time

20

between the FDA and the sponsor.

21

10-meter walk run, I don't think really adds much

22

to the outcome assessment here.

And also,
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DR. NUCKOLLS:

1

Glen Nuckolls.

I voted no

2

effect.

3

ability to rise and not time to rise, but that's

4

just one component of the North Star.

5

that kind of a little bit of strengthen.

6

the data from the FDA, it showed there's really no

7

difference in 10-meter walk with the other way, so

8

they kind of cancelled out.

9

So I get Craig McDonald's point that its

DR. FOLEY:

Reghan Foley.

10

effect for reasons already stated.

11

secondary outcomes.

12

weaken the results, in my eyes.

13

DR. KESSELHEIM:

But I give
And then

I voted C, no
These are

It didn't really strengthen or

Aaron Kesselheim.

I also

14

voted no effect because the secondary outcomes

15

didn't clearly show evidence one way or other.

16

given the very small sample size, I don't think

17

that there is much that they add one way or other

18

on the main question.

19

DR. ALEXANDER:

Caleb Alexander.

And

I felt

20

that they weakened the results or conclusions one

21

reaches about studies 201/202 primarily because I

22

think the -- in this type of setting where there's
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1

questions about the adequacy of the historical

2

controls and the -- I mean, the amount of

3

dystrophin produced, the adequacy of the historical

4

controls and the relationship between the

5

dystrophin production and outcomes assessed, I

6

would have liked to have seen more convincing

7

evidence of the effect of the study drug on these

8

outcomes.

9

I think in particular, looking at the

10

experience of individuals over time by age

11

influenced me to feel that these weaken the

12

findings.

13

DR. ONYIKE:

Chiadi Onyike.

I voted weaken

14

as well for the reasons -- firstly, for the reasons

15

that Dr. Alexander has explained.

16

into account Dr. McDonald's explanation, I think

17

that at the end of the day, you still have to

18

control for either age at baseline or age at

19

illness onset if you wish to account for illness

20

duration.

21
22

But also taking

I don't think that you can look at these
time-dependent measures independent of some
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1

adjustment for age.

And unfortunately, the sample

2

is not large enough to successfully do that.

3

think anyone would agree that in a large enough

4

sample, you would be remiss not to control for age.
DR. GONZALES:

5

Nicole Gonzales.

I voted no

6

effect.

7

group, it makes it very difficult for me to

8

interpret the results of any of the secondary

9

outcome measures.

10

But I

In the absence of a concurrent control

DR. OVBIAGELE:

Bruce Ovbiagele.

I voted no

11

effect even though I thought it slightly diminished

12

the effect.

13

about the interpretation of how to look at this

14

that I thought on balance overall, the effect, if

15

anything, was very minimal.

16

But I think there's enough conflict

DR. ALEXANDER:

Okay.

So those that felt

17

that it strengthened the association felt that rise

18

time affects the ability to walk and that there was

19

a good rationale for why these might be linked.

20

Panelists that felt that this weakens the

21

persuasiveness of the associations, I should say in

22

studies 201/202, felt that a collateral information
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1

is very important, especially in this setting where

2

questions have been raised about the primary

3

endpoints and the 6-minute walk test results.

4

There was a comment that at the end of the

5

day, you have to control for age at baseline or

6

illness onset and that one can't look at these

7

measures without adjustment for age.

8

sample isn't large enough to do so, that is to

9

adjust for age.

10

But the

Then, for those that felt there was no

11

effect, reasons to support that included that there

12

are differences in opinion between the FDA and the

13

sponsor.

14

other for that particular testing.

15

is involved between these two tests so that they

16

don't represent the totality of muscles involved in

17

this disorder.

18

Neither proved a case one way or the
A lot of muscle

Panelists felt that they don't see that

19

these tests influence the persuasiveness one way or

20

the other, that there was disagreement with how to

21

handle the rise time between the FDA and the

22

sponsor, that the 10-meter test doesn't add much to
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1

the outcome.
Another panelist made the point that they

2
3

get the point that it's the ability to rise, not

4

time to rise that give some strength in the data

5

that was provided by the FDA.
Panelists felt that these are secondary

6
7

outcomes and therefore didn't strengthen or

8

weakened the associations -- or the persuasiveness

9

of the findings of studies 201/202, that the

10

evidence regarding these outcomes didn't clearly

11

show evidence one way or another; that there was a

12

small sample size that didn't add much; that in the

13

absence of a concurrent control group, difficult to

14

interpret any of these secondary outcome measures.
So those were some of the rationales for

15
16

those panelists that felt that there was no effect

17

here.

18

The last question is a voting question,

19

which is whether or not the clinical results of the

20

single historically-controlled study, that is

21

study 201/202 provide substantial evidence, i.e.,

22

evidence from adequate and well-controlled studies
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1

or evidence from a single highly persuasive,

2

adequate and well-controlled study that is

3

accompanied by independent findings, that

4

substantiate efficacy that eteplirsen is effective

5

for the treatment of DMD.
So here again, are there questions to

6
7

clarify this for the FDA?

8

(No response.)

9

DR. ALEXANDER:

10

Are there clarifying

questions on the part of the panelist?

11

(No response.)

12

DR. ALEXANDER:

If not, then we'll move to

13

voting.

Once again, the question is, do the

14

clinical results of the single historically-

15

controlled study, study 201 -- I'm sorry.

16

a question?

Yes?

17

DR. ONYIKE:

18

DR. ALEXANDER:

19
20

There's

Yes.

Forgive me.

Can you identify yourself

please?
DR. ONYIKE:

My name is Chiadi Onyike.

To

21

what extent are we to incorporate into this

22

question the testimony of the families, the boys
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1

and their families?

2

(Applause.)

3

DR. ONYIKE:

From my reading of the

4

question, it would seem narrowly worded towards the

5

actual statistical results.

6

clarification on that point.
DR. ALEXANDER:

7
8

So I just want some

Can the FDA address that

question, please?
DR. WOODCOCK:

9

Well, we are instructed, as

10

people said, to take the use of the patient

11

community into account, more on the benefit and the

12

risk.

13

(Applause.)

14

DR. WOODCOCK:

So the statutory standard is

15

more or less as described there, but there is

16

flexibility, and that's where we should take the

17

views of the community into account.
DR. ONYIKE:

18

Sorry.

If I might just follow

19

on.

20

question, as worded, is really about statistics; is

21

that correct?

22

So if I understand you correctly, this

DR. ALEXANDER:

Would it be fair to suggest
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1

that you should take into account the totality of

2

information in the briefing packet and what's been

3

discussed today?

4

DR. WOODCOCK:

I think that's fair.

The

5

standard is adequate and well-controlled trials.

6

That's what's in the statute.

7

instructed to have flexibility in how we interpret

8

that based on the medical need.

9

Dr. Alexander, that's a fair summation.

But we are

So I think,

10

Bob wants to say something.

11

DR. TEMPLE:

There are lots of questions

12

raised about the study, whether there was improper

13

influence of the fact that people knew what the

14

study was and all that kind of stuff.

15

You heard testimony from patients who said

16

very explicitly that they didn't think that would

17

alter the level of effort that people made.

18

those kinds of factors are certainly things that

19

are up for discussion.

20

So

You know, whether it's persuasive or not,

21

whether the study is persuasive enough, that has a

22

lot to do with the study design and what was
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1

measured, size of the treatment effect and all

2

those things.

3

affect your views on the quality of the endpoints,

4

on the importance of lack of blinding, and all

5

kinds of stuff like that.

But you heard testimony that might

6

DR. ALEXANDER:

7

DR. UNGER:

Dr. Unger?

I think with the majority of the

8

patients here, we have an incredible advantage that

9

we -- I mean, in my time with the FDA, it's

10

unprecedented to have basically all of the patients

11

here.

12

have.

So that's an important advantage that we

One of the things that you can do is try to

13
14

reconcile what you've heard from the patients with

15

the data that you've seen presented by the company.

16

We're hearing patients are improving, doing things

17

next year that they didn't do last year.

18

have to figure out if you can reconcile that with

19

the actual hard data that you've been analyzing

20

today.

21
22

DR. ALEXANDER:

Yes?

And you

Please state your name

and question for the record for the FDA clarifying
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1

this question.
DR. ROMITTI:

2

Paul Romitti.

This is

3

directed to Dr. Woodcock because when I look at

4

this question and I think of the first one we

5

discussed, you're talking about two

6

different -- there are some overlap in subjects,

7

but you're talking about two different groups,

8

particularly with the controls.
So I want to understand if we are to

9
10

consider the dystrophin results, which were tested

11

on some different people than in the one or two, or

12

we just talking about the other part of the study?
DR. WOODCOCK:

13

This is the full approval

14

question, and that is based on the empirical

15

results in the clinic.

16

said.

17

surrogate endpoint.

18

persuasiveness of the trial that was done.

19

I agree with what Dr. Unger

They're not based on the persuasiveness of a
They're based on the

DR. ALEXANDER:

Thank you.

20

question of clarification.

21

for the record.

22

DR. OVBIAGELE:

One more

Please state your name

Bruce Ovbiagele.

Because I
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1

would have two different answers to the questions.

2

One would be objective; one would be subjective.

3

And it's how to reconcile both in the same question

4

here that

5

I guess is the issue.

DR. ONYIKE:

This is Chiadi Onyike.

If I

6

may quickly add to that, the question twice

7

mentions "well controlled," and as you've heard

8

repeatedly, people have said that they have trouble

9

the control.

10
11

So this "well controlled" phrase, in

a sense, tips or constrains the question.
DR. TEMPLE:

I understand a lot of people

12

don't like historically-controlled trials.

13

not sure they believe they're well controlled.

14

regulations since 1970 have said that a

15

historical-controlled trial can be a

16

well-controlled study, an adequate and

17

well-controlled study.

18

They're
Our

The question here goes to, do you think,

19

under the circumstances, that it was?

Do you think

20

the way they selected them was right?

Do you think

21

the way analyzed them was right; good enough to

22

make it an adequate and well-controlled study?
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1

That's the question.

2

DR. DUNN:

Yes --

3

DR. TEMPLE:

Historically-controlled trials

4

have been the basis for approval, sometimes in sort

5

of obvious cases; sometimes in cases that aren't

6

quite as obvious.

7

DR. DUNN:

Yes.

Billy Dunn.

I want to

8

reiterate all of these issues.

I think it's very

9

important to take into account the testimony you

10

heard here today because you heard half of the

11

comparison.

12

201/202 trials.

13

You heard from the patients in the

They're being compared to a historical

14

control.

One of the reasons that I opened up the

15

meeting, and many others reiterated the issues that

16

I abruptly spent so much time talking about what

17

substantial evidence is and what adequate and

18

well-controlled studies are, so that you can sort

19

out whether or not the evidence provided from this

20

study, with the information that you have at hand

21

here from the patients as well as what's provided

22

by the -- what you referred to as more objective
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1

results, rises to the standard that it creates

2

substantial evidence of effectiveness, which again

3

most traditionally is provided by two adequate and

4

well-controlled trials.

5

We did not set out to refute the notion that

6

the historical control was unacceptable by design.

7

I think we took pains to actually illustrate that

8

that was potentially acceptable.

9

What we've done is describe to you the

10

concerns that the team had that have to do with the

11

comparability of that control, the acceptability of

12

the use of that control.

13

So the issue here is that substantial

14

evidence question of whether or not in comparison

15

with the group, with all the issues that we've

16

heard and everything you've heard today, it serves

17

to reach that level of evidence.

18

DR. ALEXANDER:

Thank you.

Are there any

19

other final questions clarifying this question

20

before we move to voting?

21

(No response.)

22

DR. ALEXANDER:

Okay.

So we'll move to
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1

voting then, and I'll read the question.

2

voted once, please do so again.

3

is as follows:

If you've

And the question

4

Do the clinical results of the single

5

historically-controlled study, study 201/202,

6

provide substantial evidence, that is evidence from

7

adequate and well-controlled studies or evidence

8

from a single highly persuasive adequate and

9

well-controlled study that is accompanied by

10

independent findings that substantiate efficacy,

11

that eteplirsen is effective for the treatment of

12

DMD?

13

(Vote taken.)

14

DR. CHOI:

15
16

now complete.

Everyone has voted.

The vote is

We have 3 yes, 7 no, 3 abstentions.

DR. ALEXANDER:

Thank you.

Why don't we

17

begin with Dr. Hoffman?

18

and your vote for the record and a brief

19

explanation of why you voted as you did.

20

DR. HOFFMAN:

If you can state your name

Richard Hoffman.

And I voted

21

to abstain and the reason was, is I was basically

22

just torn between my mind and my heart.

And I
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1

don't want to make type 1 error, and I don't make a

2

type 2 error.

3

DR. ALEXANDER:

4

DR. GREEN:

Thank you.

Mark Green.

Dr. Green?

I also abstained

5

because I'm uncomfortable by the language of the

6

question because I think it's a bit leading even

7

though I recognize that's the answer that's

8

requested of us, because I don't believe that an

9

external control is customary in a study like this

10
11

at all, so I can't say I'm in favor of that.
But I'm very fearful that we'll leave here

12

with some sort of stalemate between the FDA and the

13

panel, where I'm still quite sympathetic and

14

persuaded by the public's presentations.

15

MR. DUPREE:

Benjamin Dupree.

I voted yes

16

because I can't really reconcile the difference

17

between the testimony that was given suggesting

18

that the boys' recovering abilities, I

19

don't -- living with Duchenne, I don't understand

20

how that's even possible.

21
22

But at the same time, this study doesn't
prove from a -- like it doesn't provide what I
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1

think is adequate evidence to support all this

2

testimony that I'm seeing and hearing.
MS. GUNVALSON:

3
4

yes.

5

supporting this.

Cheri Gunvalson.

I voted

I believe there's substantial evidence in

6

(Applause.)

7

DR. KRYSCIO:

Richard Kryscio.

I voted no.

8

It's not a well-controlled study.

I was not

9

convinced that the data was there to basically

10

approve something on the basis of one poorly

11

controlled trial.

12

DR. ROMITTI:

Paul Romitti.

I voted to

13

abstain.

14

conflicted with this vote because I do see

15

limitations.

16

this study -- and answer the question as

17

written -- was adequate and well controlled for a

18

number of reasons.

19

Like the other panelists before me, I was

And as a scientist, I cannot say that

But I also was moved by the testimony, the

20

public testimony as well.

And I'm also concerned

21

that we keep getting more and more information

22

about why there wasn't a placebo-controlled trial.
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I'd asked for clarification earlier on in

1
2

the meeting about when Sarepta was told or asked to

3

do a placebo-controlled trial and received a date

4

of several years ago.

5

that -- and I feel like maybe that they needed to

6

consider that.

7

enough drug.

Now, we hear maybe they didn't have

So more information keeps coming out, so I'm

8
9

And I'm surprised

uncomfortable -- as much as I'd like to say yes,

10

I'm uncomfortable with the evidence to date to say

11

yes.

12

not as uncomfortable to just say no.

13

there's still room to work here.

14

I'm moved by the public testimony, but I'm

DR. NUCKOLLS:

Glen Nuckolls.

I think

I voted no.

15

I thought that there were significant concerns

16

regarding the ability to draw valid conclusions

17

from this design of an externally-controlled

18

comparison.

19

DR. FOLEY:

Reghan Foley.

I voted yes.

As

20

a pediatric neuromuscular specialist, for me,

21

there's substantial evidence that there's

22

amelioration of the clinical phenotype of Duchenne
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1

dystrophy.

I believe that more data is needed, and

2

I also believe that looking at other biomarkers, as

3

Professor Partridge pointed out, would very helpful

4

as well.

5

clearly ameliorated.

But I did feel that the phenotype was

DR. KESSELHEIM:

6

Aaron Kesselheim.

I voted

7

no.

I felt like a historically-controlled study

8

could provide substantial evidence, but this one

9

did not both in its results and its design.

I felt

10

like it could therefore be used potentially as

11

supportive.

12

placebo-controlled study, the 12 patients was

13

negative.

14

secondary, it was going to be secondary to

15

something that did not show an effect.

16

But the original controlled study,

So if it was going to be supportive or

Then I was also confused -- I was also

17

confused a little bit by the fact that there did

18

appear to be evidence from the audience from more

19

patients that were presented here from some of

20

these newer studies and some of these extension

21

studies.

22

So I think that there is still information
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1

to learn about this drug.

2

currently stand, it doesn't appear to me that this

3

historically-controlled study provides substantial

4

evidence.
DR. ALEXANDER:

5

But as the data

Caleb Alexander.

I voted

6

no.

7

study and that the ways that the controls were

8

selected and analyzed didn't meet the threshold

9

that I would consider to be adequate and well

10

I just felt that this wasn't a well-controlled

controlled.
We heard criteria for what constitutes a

11
12

well-controlled study.

13

well controlled, I have concerns regarding the

14

conclusions reached about the efficacy of

15

eteplirsen.
DR. ONYIKE:

16

And even if the study was

Chiadi Onyike.

I voted no.

17

Basically, the findings do not support a conclusion

18

of yes, at least on the statistical grounds and

19

scientific grounds.

20

would consider meaningful evidence or testimony

21

from the families is not properly measured in the

22

study.

And unfortunately, what I
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1

So I hope that in the future that the field

2

will incorporate measures of function.

3

alluded to ALS fields.

4

Someone

There are other fields.

I work also in the dementia field where

5

caregiver outcomes are routinely included in the

6

clinical trials.

7

in that direction so what you report are not

8

considered soft outcomes.

9

consider, as a community, participating fully in

I think there needs to be a move

I also hope you would

10

controlled trials so that you're not in this

11

position in the future.

12

(Audience interrupts.)

13

DR. ALEXANDER:

14

I'm sorry, please.

to continue with the explanation.

15

DR. ONYIKE:

16

(Audience interrupts.)

17

DR. ALEXANDER:

18

DR. ONYIKE:

19

DR. ALEXANDER:

20
21
22

We have

My apologies.

I'm sorry.

I don't mean --

The audience --

Let me speak to that, please.
No, actually, I'd like to

move on.
DR. ONYIKE:
comment, please.

Let me speak to it.

I made the

Please.
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1

DR. ALEXANDER:

No.

2

(Audience interrupts.)

3

DR. ONYIKE:

I'm sorry.

4

critical or lecturing.

5

I meant to address was the --

6

DR. ALEXANDER:

7

I didn't mean to be

What I meant to say -- what

Thank you.

May we have

the -- Dr. Gonzales?
DR. GONZALES:

8

Nicole Gonzales.

I voted no.

9

The placebo portion of the study wasn't positive on

10

the primary outcome measures, and I had issues with

11

the historical control for secondary clinical

12

endpoints.
DR. OVBIAGELE:

13

Bruce Ovbiagele.

I voted

14

no.

15

all.

16

heard, if this was a before and after question,

17

definitely based on all that I heard, the drug

18

definitely works, but the question was framed

19

differently.

20

I thought it wasn't a well-controlled study at
If I had to vote based on the testimony I

DR. ALEXANDER:

Thank you.

So I'd like to

21

just for the record summarize the comments that

22

I've heard.
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1

(Audience interrupts.)

2

DR. ALEXANDER:

I'd like to try to get this

3

entered in to the record and not adjourn the

4

meeting prematurely.

5

the individuals that are here, I request that you

6

allow for me to summarize briefly the comments that

7

we've heard thus far.

8
9

So out of respect for all of

So those that voted yes felt that one
couldn't reconcile the differences between

10

testimony that was given suggesting boys were

11

recovering abilities, didn't understand how that

12

was possible, but the study didn't provide what was

13

felt to be adequate evidence to support all of this

14

testimony that the panelists were seeing.

15

They felt that there was substantial

16

evidence that the phenotype clearly improved, but

17

there was an encouragement for the collection of

18

more data, including biomarkers.

19

Individuals that voted no felt that it was

20

not a well-controlled study, that the data wasn't

21

there to approve something on the basis of one

22

poorly controlled trial.

There were significant
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1

concerns raised about the ability to draw valid

2

conclusions from this type of external comparison.

3

One panelist commented that the historical

4

control could provide sufficient information but

5

that this one did not and was also confused by the

6

fact there appear to be evidence from newer studies

7

or extension studies.

8

more information would be helpful to learn about

9

this product.

10

And the panelist felt that

One felt that there wasn't -- that this

11

wasn't a well-controlled study, so here again that

12

the ways the controls were selected and analyzed

13

didn't meet the threshold that they felt would

14

constitute to be adequate and well controlled.

15

We heard criteria for what constitutes a

16

well-controlled study.

17

even if it was well controlled, that there was

18

reason to question the conclusions regarding

19

efficacy that were reached.

20

A panelist commented that

A panelist commented that based on

21

scientific and statistical grounds, what they would

22

consider meaningful testimony from the families was
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1

not optimally assessed in the study and that

2

caregiver outcomes are routinely included in

3

randomized trials in dementia, and that this might

4

be pursued in DMD.

5

that the placebo portion of the study was not

6

positive on outcome measures.

7

And one panelist also commented

Those that abstained, one panelist felt that

8

he was torn between his mind and his heart.

9

doesn't want to make a type 1 error but doesn't

10
11

He

want to make a type 2 error either.
One panelist was uncomfortable by the

12

language of the question and felt that it was a

13

little leading and didn't feel that external

14

control is -- that having an external control is

15

customary, wouldn't favor that; but one panelist

16

noted that they feared that we would leave with a

17

stalemate between the FDA, and they said the panel,

18

but I imagine they meant the sponsor, maybe not.

19

One panelist noted that they do see

20

limitations, that they didn't feel that they could

21

answer the question affirmatively, but they were

22

also moved by the public testimony and also
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1

concerned that more and more information -- they

2

were concerned with the additional information

3

about why there wasn't a placebo-controlled trial

4

and that they had asked for that information early

5

in the meeting and then told that the date was, I

6

believe, in 2011 that Sarepta was encouraged to

7

pursue an RCT.

8

with evidence to-date to say yes but they were

9

moved by the public testimony.

10

That panelist felt uncomfortable

Before we adjourn, I would like to give the

11

opportunity to the FDA, if there are any final

12

comments from the FDA?

13

DR. DUNN:

Billy Dunn, FDA.

The emotion and

14

passion in the room during the discussion is clear.

15

And I mentioned at the beginning of the day that we

16

listen and we listen carefully.

17

recognize there's great concern about the

18

discussion and the results of the votes, I assure

19

you that we listened very carefully.

20

And although I

We've heard some very meaningful testimonies

21

today, and we've observed the panel be highly

22

influenced by that testimony.

I assure you that we
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1

will take the information we've learned here today

2

under very serious consideration as we adjourn this

3

meeting.
Adjournment

4

DR. ALEXANDER:

5

Thank you.

And I'd just

6

like to add my thank you to the patients and

7

friends and family, the members of the general

8

public.

9

get here, and I appreciate your participation.

10

Many of you exerted a tremendous effort to

Also, I'd like to thank the FDA staff and

11

scientists, the sponsor for the enormous amount of

12

work that all of you and your colleagues have

13

performed in order to make today possible.

14

also like to thank the conference center staff as

15

well for helping to host this event.

16

I'd

Once again, thank you for your contribution

17

to today's meeting.

18

Panel members, please take all your personal

19

belongings with you as the room is cleaned at the

20

end of the meeting today.

21

the table will be disposed of.

22

The meeting is now adjourned.

All materials left on

Please also remember to drop off your name
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1

badge at the registration table on your way out so

2

that they may be recycled.

3

your participation.

4
5

Thank you again for

(Whereupon, at 7:37 p.m., the meeting was
adjourned.)

6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
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Hi Dr. Califf,
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1. UFA updates
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Do you want to add anything to this agenda?
Thanks!
Caitlin
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meeting. NOTE: Per Alyson Saben, 8/8/16 Jeremy did not have any additional items to add.
I will finalize and send out the agenda tomorrow for Thursday’s meeting.
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Cc: Varnado, Martina; O'Neill, Jeff; Saben, Alyson L
Subject: Proposed CDER/OC Monthly Leadership Agenda Items for August 17

Good morning,
Below are the suggested topics that CDER/Dr. Woodcock would like to discuss at the
CDER/OC Monthly Leadership meeting scheduled for August 17 at 10:00 a.m. Please let me
know if there additional topics that you would also like to include on the agenda to discuss.
I’ve also attached the discussion/action items from CDER’s meeting on July 20.
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CDER Proposed topics:
There may be additional items to add by CDER as the meeting approaches. Agenda items 1
&2 are really standing topics Dr. Woodcock wants to make sure we keep on the agenda, but
there isn’t anything specific to cover as of now.
1.     UFA updates
2.     Opioids
3.     Unfinished guidance update
Kindly,
Kristy Moran
OC/Office of the Executive Secretariat

FDAOC0001403

MEMORANDUM OF MEETING
OC/CDER Leadership Meeting
July 20, 2016
4:30 pm – 5:30 pm
Subject:

General Updates from the July 2016 OC/CDER Leadership Meeting

Participants:

Robert Califf, Tom Kraus, Kalah Auchincloss (by phone),
Jeremy Sharp (by phone), Luciana Borio (by phone), Janet Woodcock,
Heather Brown, Deborah Roth, Liz Dickinson (by phone), Katie
Conover, Deborah Roth, Rosemary Roberts, Brad Leissa, Andrei
Nabakoski, Mark Russo, and Kristy Moran

Decision/Action Items:
General Updates
•

B. cepacia Outbreak
o Concern about who is in charge in center specific or multi-center product
investigation.
o Next Steps: Some key issues may need to be updated in the Emergency
Operations Plan of 2014. Changes can be made on a page by page basis
without updating the entire plan.
o Tom Kraus will follow up on updating the procedures in the Emergency
Operations Plan.

•

Update on Opioids - CDER will be talking to the state boards next week about
implementing the mandatory training on opioids. CDER will make decisions on next
steps when they get intelligence on what the state’s plan to do. A possible next step
may be a public meeting.

•

Cough Syrup – CDER is going to communicate with drug sponsors telling them that
CDER is opening a drug safety issue to identify any new drug safety issues with
these products; this will be followed up by sending drug safety letters to the
sponsors. CDER will also call to urge them to remove the pediatric indication from
the codeine cough syrups; CDER believes that sponsors will comply with the
request. CDER’s goal is to have a draft document in approximately 2 weeks that will
identify findings as to why the benefits no longer outweigh the risks.

•

Update Generics
o No rescission.
o CDER will be involving a 3rd party to take a look at the IT system to identify
some inconsistencies in flagging data.
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• OTC User Fee Negotiations
o Started July 6, 2016.
o CHPA issued a statement announcing their participation in the OTC
program.
o CDER will be talking to congressional staff on July 21 about the legislative
revision of the monograph system.
o CDER has issued one set of minutes on the user fee meeting. These
minutes could be used for CDER’s public talking points since there was
agreement not to talk about user fees until further along in the process.
• Eteplirsen
o An appeal has been filed.
o Next steps: Lou Borio will follow up on the timeframe for action from the
Commissioner’s office.
• Committee for the Advancement of Clinical and Therapeutic Professional Education
(CACTPE)
o CDER and OSPD are proposing to realign the Committee for Advanced
Scientific Education (CASE) with the Office of Scientific Professional
Development, Office of the Chief Scientist.
o The CASE is a multidisciplinary committee of members who represent
major scientific disciplines from various offices within CDER. The Seminar
and Curriculum courses provided by the CASE are of high interest to a
broad Agency-wide regulatory and scientific target audience and are
cross-cutting in nature.
o The CASE will become the Committee for the Advancement of Clinical
and Therapeutic Professional Education (CACTPE) with representation
from OCS, CBER, CDER, CDRH, CTP and CFSAN.
o CDER Scientific Rounds will remain with CDER given that the educational
activity is CDER-specific and designed for the CDER target audience.
•

Ethics - An OGE audit will be made public soon regarding confidential filers.
Next Steps: CDER is working with FDA Ethics on this issue.

•

Unfinished Draft Guidances – the Commissioner urges the Center to complete
unfinished draft guidances.

Next meeting:
Wednesday, August 17, 2016, 10:00 am – 11:00 am
Executive Secretariat Contact: Kristy Moran, 301-796-4678
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From:
To:
Subject:
Date:
Attachments:

Califf, Robert
Sherman, Rachel
confidential
Wednesday, August 10, 2016 6:33:07 AM
20150809 Eteplirsen Appeal Unger 7-18-16.pdf

Here is the first document. Let me know if you can talk at 715. Liz agreed that bringing you in in
your OMPT role was appropriate, but need to avoid any further distribution.
rmc
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Agency Scientific Dispute – Appeal
Date:

July 18, 2016

To:

G. Matthew Warren
Director
Office of Scientific Integrity, FDA

From:

Ellis F. Unger, M.D. (initiator)
Director
Office of Drug Evaluation-I
Office of New Drugs
Center for Drug Research and Evaluation
U.S. Food and Drug Administration

Re:

NDA #
206488
Drug:
eteplirsen (Exondys 51)
Applicant:
Sarepta Therapeutics
Indication: Treatment of Duchenne muscular dystrophy (DMD) in patients
who have a confirmed mutation of the DMD gene that is amenable to exon 51
skipping

1.

Background

The Office of New Drugs within the Center for Drug Evaluation and Research (CDER)
oversees regulation of new drugs, and is responsible for making regulatory decisions for
approval/non-approval of new molecular entities. Within the Office of New Drugs, there are 6
sub-offices, including the Office of Drug Evaluation-I. The Office of Drug Evaluation-I oversees
the Division of Neurology Products, which regulates drugs for the central and peripheral
nervous systems, as well as drugs for muscular disorders. Typically, a new drug application
(NDA) for a new molecular entity for a neurology indication is reviewed by the Division of
Neurology Products in concert with review staff from other offices in CDER. 1 The regulatory
decision is typically rendered by Office of Drug Evaluation-I, i.e., the signatory authority.
NDA 206488 for eteplirsen was reviewed by the Division of Neurology Products, and members
of the review team reached the unanimous conclusion that the NDA should receive a complete
response action. This view was shared by the Office of Biometrics, which performed the
statistical review, as well as the Office of Clinical Pharmacology, which performed the
pharmacology review. Dr. John Jenkins, Director, Office of New Drugs, also supports a
complete response action for this NDA (verbal communication).
This memo is meant to explain the salient arguments around the scientific disagreement here;
additional details are available in my memo recommending a complete response and Dr.
Woodcock’s memo recommending approval, and the reader is referred to those memoranda.
Disease Background:
1

Reviews are typically provided by Office of New Drug Quality Assessment, Division of Medication Error
Prevention and Analysis, Office of Biometrics, Office of Scientific Investigations, and others.
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Duchenne muscular dystrophy is an X-linked recessive neuromuscular disorder caused by
mutations of the dystrophin gene. These mutations disrupt the messenger ribonucleic acid
(mRNA) reading frame, leading to the absence or near-absence of dystrophin protein in muscle
cells. The disorder affects 1 in ~3,600 boys.
Dystrophin protein is thought to maintain the structural integrity of the muscle cell, cushioning it
from the stress and strain of repeated contraction and relaxation. Absence of dystrophin leads
to muscle damage, with replacement by fat and collagen. With progressive degeneration of
skeletal muscle (including breathing muscles) and cardiac muscle, there is loss of physical
function in childhood and adolescence, with premature death from respiratory and/or cardiac
failure in the second to fourth decade.
No specific therapies are approved for DMD. Steroids are currently the cornerstone of
management, widely believed to delay loss of ambulation and respiratory decline by several
years.
Drug Background:
Eteplirsen is a phosphorodiamidate morpholino oligomer (PMO) designed to target the premRNA transcripts of the dystrophin gene so that exon 51 is excluded, or skipped, from the
mature, spliced mRNA. Theoretically, by restoring of the mRNA reading frame, a ‘truncated’
but nevertheless partially functional form of the dystrophin protein can be produced by muscle
cells, delaying disease progression. Similar truncated dystrophin is found in a less severe form
of muscular dystrophy, Becker Muscular Dystrophy (BMD). In essence, the drug is hoped to
induce production of sufficient Becker-type dystrophin to slow the progression of the disease.
This drug is specific for exon 51 mutations, a subset of the mutations that cause DMD. If
approved, the drug would be indicated for ~13% of the overall DMD patient population.
Eteplirsen has not received marketing authorization from any regulatory authority, and no
similar drugs are approved.
Drug Development Background:
Three studies are germane to the issues here. Study 201 was a single-center, double-blind,
placebo-controlled study in 12 patients with DMD. Patients were randomized (1:1:1) to
eteplirsen 30 mg/kg/week, eteplirsen 50 mg/kg/week, or placebo (4 patients per group). After
24 weeks, the 4 patients originally randomized to placebo were re-randomized to eteplirsen 30
mg/kg/week (n=2) or eteplirsen 50 mg/kg/week (n=2). The trial was eventually extended to an
open-label phase (Study 202) where all patients received eteplirsen, although investigators and
patients remained blinded to dose. These patients have continued to receive eteplirsen for
more than 4 years. This continuous study is referred to as Study 201/202. Study 301 is an
externally controlled study where all patients are receiving open-label eteplirsen, 30 mg/kg, by
weekly infusion. The study is ongoing and still accruing patients. Interim data were obtained
from 13 patients in this study (see below).
The endpoints for these studies can be broadly divided into those that aim to show changes in
physical performance, e.g., walking speed, rise time from the floor, muscle function; and those
that aim to show effects on production of dystrophin in skeletal muscle – the surrogate
endpoint. Dystrophin was quantified in this development program using two methods: Western
blot and immunohistochemistry.
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2.

Description of How My Position Differs from the Center’s Perspective

Dr. Janet Woodcock, Director, CDER, disagrees with some of the findings of the review team,
and has reached the conclusion that the NDA should be approved. She finds that the data
meet the standard for accelerated approval under 21 CFR 314. 510, based on the change in a
surrogate endpoint of dystrophin protein production – a change she concludes is reasonably
likely to predict clinical benefit. The disagreement is over the question of whether the findings
on the dystrophin surrogate endpoint are reasonably likely to predict clinical benefit. The
decision of approval vs. complete response hinges on this question.
a.

Clinical/Statistical Efficacy

Accelerated Approval:
Dr. Woodcock has reached the conclusion that eteplirsen should receive accelerated approval
based on a small effect on the surrogate endpoint of dystrophin production.
The relevant statutory and regulatory framework (section 506(c) of the FD&C Act and 21 CFR
part 314, subpart H) states that a drug can receive accelerated approval if 3 factors are
satisfied:
1. If the drug treats a serious or life-threatening disease or condition,
2. if FDA takes into account the severity, rarity, or prevalence of the condition and the
availability or lack of alternative treatments, and
3. if the drug demonstrates an effect on a surrogate endpoint that is reasonably likely to
predict clinical benefit OR demonstrates an effect on an intermediate clinical endpoint
that can be measured earlier than irreversible morbidity or mortality (IMM) that is
reasonably likely to predict an effect on IMM or other clinical benefit. As noted in
section 506(c)(1)(B) of the FD&C Act, the evidence to support the concept “…that an
endpoint is reasonably likely to predict clinical benefit may include epidemiological,
pathophysiological, therapeutic, pharmacologic, or other evidence developed using
biomarkers, for example, or other scientific methods or tools.”
In terms of the prospect for accelerated approval for eteplirsen, DMD is clearly a serious,
severe, and rare condition with no approved treatments; therefore, factors 1 and 2, above, are
satisfied. There is no disagreement.
The critical issue is whether factor 3 is satisfied, and factor 3 can be subdivided into three
parts: 1) whether the surrogate endpoint is appropriate for the disease; 2) whether there is
substantial evidence of an effect on the surrogate endpoint; and 2) whether the effect
demonstrated meets the test of being “reasonably likely” to predict clinical benefit. Importantly,
there is no regulatory definition of “reasonably likely.”
For the first part of factor 3, whether the surrogate endpoint is appropriate for the disease, the
review team has agreed that the near-lack of dystrophin is the proximal cause of DMD, and
that the level of dystrophin in skeletal muscle is an appropriate surrogate endpoint that could
predict efficacy. There is no disagreement here.
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The second part of factor 3 is whether an effect has been demonstrated; the legal standard is
‘substantial evidence’ based on adequate and well-controlled clinical investigations. Typically,
such evidence would be two studies, both achieving a p-value < 0.05, but in some situations
FDA has the flexibility to interpret data from a single trial, or a single trial with supporting
evidence, as substantial evidence of effectiveness. 2 Dr. Woodcock believes that “…there is
evidence from adequate and well-controlled trials, and supportive evidence, that exposure to
eteplirsen increases dystrophin protein production in muscle cells.” I agree that there is
evidence from a single adequate and well controlled trial, Study 301, that eteplirsen induces
dystrophin production in muscle cells, but do not agree that there is reliable quantitative
evidence from the other trial, Study 201/202.
The third part of factor 3, the conclusion that the demonstrated effect is “reasonably likely” to
predict clinical benefit, is where there is disagreement.
A. Are the Data on Dystrophin Protein Production from One or More Adequate and WellControlled Studies?
Dr. Woodcock cites 3 lines of evidence pertinent to the conclusion that eteplirsen increases
dystrophin production:
1. Production of an appropriate mRNA transcript
2. Quantitative assessment of dystrophin content in muscle biopsies by Western blot
3. Semi-quantitative assessment of dystrophin in muscle tissue by immunohistochemistry
1. Production of an appropriate mRNA transcript
I agree that the applicant has shown expression of mRNA following treatment with eteplirsen.
As noted by Dr. Woodcock, this finding establishes proof of concept, but does not by itself
mean that there is increased dystrophin production.
2. Quantitative assessment of dystrophin content in muscle biopsies by Western blot
Western blot is a standard laboratory technique used to quantify proteins in body tissues. In
Sarepta’s development program, Western blot was used to assess dystrophin protein levels in
skeletal muscle in Study 201, in Study 202 (again, these were Study 201 patients who were
maintained on treatment), and finally in Study 301.
a.

Study 201:

The original Western blot analyses from Study 201 were intended to show that dystrophin
levels were greater in eteplirsen-treated patients than in patients in the placebo group, and
analyses were planned to compare the effects of the lower vs. higher eteplirsen doses on
dystrophin production. The Western blots submitted by the applicant for Study 201 were
oversaturated, unreliable, and uninterpretable.
b.

Study 202:

2

See: “Guidance for Industry Providing Clinical Evidence of Effectiveness for Human Drug and Biological
Products;” May, 1998.
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With FDA’s assistance, the applicant improved the assays and performed repeat biopsies on
11 of 12 patients of the Study 201/202 patients at Week 180. These were to be compared to
stored baseline (pre-treatment) samples; however, evaluable tissue was available for only 3 of
the 11 patients. The baseline samples are germane to the determination of the treatment
effect because the Week 180 biopsies showed only a small quantity of dystrophin (mean =
0.93% of normal). Thus, for the purpose of computing the change in dystrophin resulting from
eteplirsen treatment, even small differences in the baseline level are critical.
As noted by Dr. Woodcock, the review team and I had concerns about these controls, leading
us to conclude that Study 201/202 was not adequate and well controlled:
1. The goal was to assess the change in dystrophin with treatment, i.e., pre-treatment vs. posttreatment, but most of the baseline biopsies were obtained from subjects external to Study
201/202, who could differ in unknown ways from subjects in Study 201/202.
2. For all patients, the Week 180 biopsies were obtained from different muscles than the
baseline biopsies, and studies of both normal human muscle and non-clinical DMD models
have shown that dystrophin levels vary among muscles.
3. The baseline biopsies for the three subjects with Week 180 data had been stored for several
years and the protein may have degraded, leading to a falsely low baseline value, and a
greater apparent increase from baseline, accordingly.
Dr. Woodcock believes that “…these issues increase the uncertainty around the results, but do
not necessarily render them an inadequate basis on which to draw a conclusion.” She notes
that the external control patients were similar in age and mutation site to the patients in Study
201/202. She found little difference between dystrophin results across different muscle groups,
and little difference based on storage time, leading her to believe that these factors “…did not
result in large differences in the findings.”
Although I agree that these factors are not likely to lead to large differences, even small
differences would affect the calculation of the change in dystrophin at Week 180, because the
Week 180 values were quite small (mean only 0.93% of normal). At issue is how much of the
dystrophin detected at Week 180 was newly produced, vs present at baseline. For example, a
difference in the baseline level of only 0.30%, although minute, is substantial compared to
0.93%.
Dr. Woodcock notes that at Week 180, 2 subjects had dystrophin levels between 2 and 3%, 2
had a level between 1 and 2%, and 2 had a level of ~1%. She notes that 2 of these subjects
had both baseline and Week 180 samples, and there were clear increases in dystrophin in
these 2 patients. Of note, Dr. Woodcock points out that although some subjects had Week 180
dystrophin levels similar to the baseline (i.e., close to zero), she would expect this because she
would not predict that all individuals would to respond to a drug intervention.
She explains that the issue “…is whether the dystrophin levels found at 180 weeks were within
the variability expected for this assay in such patients and, thus, could have arisen by chance,
or whether they could have been caused by differences from the controls or from sample
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storage as outlined above, or whether they reflected a drug effect, and, thus, whether these
data could be seen as adequate and well-controlled.”
In the end, taking Dr. Woodcock’s arguments into consideration, my view is that the data from
Study 202 are suggestive of an increase in dystrophin in response to eteplirsen, but the study
was not adequate and well controlled. If we accept that there is a difference, Study 202 does
not reliably speak to the amount of dystrophin produced by eteplirsen, given the concerns
above. There is only certainty that the largest possible amount was 0.93% of normal (on
average), and <3% in any individual (if we assume that the quantity was zero at baseline).
Below I will present another concern that leads me to question the veracity of the Western blot
data from the Week 180 biopsies from Study 202, based on an issue that Dr. Woodcock did not
address in her memo.
c)

Study 301:

With the May 26, 2016 goal date approaching, OND and CDER could not reach agreement on
the regulatory action for this NDA. In order to gain additional information that might provide
evidence of an effect on a surrogate marker that was reasonably likely to predict clinical
benefit, we requested that the applicant perform Western blot analyses of skeletal muscle
biopsy samples that had been obtained in an ongoing study (Study 301, PROMOVI). These
samples were originally planned to be analyzed at the end of the study; however, we requested
an interim analyses of a subset of samples. Western blot analyses were performed on paired
biceps samples from 13 of the patients. For each of these patients, samples obtained at
baseline (prior to treatment) were compared to those obtained at Week 48, after 48 weekly
infusions of eteplirsen 30 mg/kg.
The data are shown in Table 1 and the distribution of these changes is shown graphically in
Figure 1. Of these 12 patients, 8 (two-thirds) had a change of 0.25% or less; only 1 patient
(8%) had a change greater than 1%. The applicant used 3 methods to consider the numerous
values below the limit of quantification, but irrespective of the method used, the mean
treatment effect was similar, ranging from 0.22% to 0.32% of normal, a change of
approximately 2 to 3 parts per thousand that was nevertheless statistically significant.
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Table 1: Study 301: Pre- and Post-treatment Values of Becker-Type Dystrophin
Patient

Time
Baseline

1
Week 48
Baseline
2
Week 48
Baseline
3
Week 48
Baseline
4
Week 48
Baseline
5
Week 48
Baseline
6
Week 48
Baseline
7
Week 48

status

value (%)

pass
pass
pass
pass
pass
fail
pass
fail
pass
pass
pass
pass
pass
fail
pass
fail
fail
pass
fail
pass
pass
fail
pass
fail
fail
pass
fail
pass

0.15
0.11
0.22
0.29
0.35
0.26
0.36
0.12
0.06
0.06
0.5
0.24
0.04
0.06
0.1
0.19
0.1
0.17
0.92
1.02
0.37
0.46
0.3
0.29
0.04
0.17
0.22
0.42

mean (%) delta (%)

Patient

0.13

Time
Baseline

0.13

8

0.26

Week 48
Baseline

0.35
0.01

9

0.36

Week 48

0.06

Baseline
0.31

10

0.37

Week 48

0.04

Baseline
0.06

11
Week 48

0.1
0.17

Baseline
0.85

12

1.02

Week 48

0.37

Baseline
-0.07

0.3

13
Week 48

status

value (%)

fail
fail
fail
fail
fail
pass
fail
pass
pass
fail
pass
fail
pass
pass
pass
pass
pass
fail
pass
fail
fail
pass
fail
pass

0.08
0.14
0.08
0.05
0.14
0.24
1.17
1.57
0.11
0.05
0.12
0.11
0.01
0.08
0.31
0.63
0.02
0
0.09
0.01
0.34
0.18
0.34
0.21

mean (%) delta (%)

0.24
1.33
1.57
0.11
0.01
0.12
0.05
0.43
0.47
0.02
0.07
0.09
0.18
0.03
0.21

0.17
0.25
0.42

All parties agree that these data were obtained from an adequate and well controlled study,
and that there is a statistically significant effect of eteplirsen. The disagreement is whether or
not the dystrophin production is at a meaningful level that is reasonably likely to predict clinical
benefit.
To the extent that one can compare results across studies, these changes in dystrophin are
even lower than the values obtained from Study 201/202 (the latter represent the quantity
detected at Week 180, not the treatment effect). Dr. Woodcock wrote that “Only 2 of 12
patients achieved a level over 1% of normal control.” Her characterization refers to the amount
of protein detected at Week 48, not the change in protein. In fact, only a single patient out of
12 had a treatment effect that exceeded 1%.
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Figure 1: Study 301: Distribution of Changes in Becker-type Dystrophin in 12 Patients

N=8

N=2

N=1

N=1

3. Semi-quantitative assessment of dystrophin in muscle tissue by immunohistochemistry
Study 201/202 – Data through Week 48
Dystrophin production was assessed in Study 201 using immunohistochemistry, a standard
laboratory procedure used primarily to localize proteins in tissue sections, but also used as a
semi-quantitative method to measure dystrophin levels. Muscle samples were analyzed at
baseline, and at Weeks 12, 24, and 48.
Dr. Woodcock notes “A finding of increased dystrophin was also seen in several IHC assays
performed by the applicant.” She explains that several baseline and other pre-Week 180
assays were performed (from Study 201/202), but the validity of the results was questioned at
the FDA inspection because of methodological issues, and so she does not consider these
data further.
I do not agree with Dr. Woodcock’s outright rejection of these data. In fact, FDA requested a
re-reading of the stored images by 3 masked pathologists under improved viewing conditions.
We did not request any changes in immunohistochemistry methods or techniques, other than a
different approach for selecting microscopic fields for image capture and analysis. Thus, we
stressed that their stored images could provide useful data if properly read. The re-read
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showed a nominally statistically significant increase in dystrophin in response to eteplirsen for
the low dose group, but not the high dose group. (The p-value is nominal because the type-I
error rate was not controlled for multiplicity.) Moreover, for the 4 patients who had received
placebo through Week 24 and then switched to eteplirsen, there was no increase in dystrophin
at Week 48.
Study 201/202 – Week 180 Data
The applicant performed immunostaining along with Western blot analyses from the skeletal
muscle biopsies obtained at Week 180.
Importantly, prior to performing these analyses, the applicant made changes to the
immunohistochemistry protocol with the intent of decreasing non-specific staining. Dr.
Woodcock details the technical factors in her memo. Their aim was to determine the treatment
effect for each patient, by comparing dystrophin levels at baseline and Week 180. Frozen
archived baseline tissue was available for only 3 of the patients, however, and so the applicant
supplemented these samples with muscle tissue from 6 untreated external DMD patients,
together to be compared to the Week 180 levels. Images were read by the same 3
pathologists, masked to treatment group.
Because external controls were used, the comparison of pre- vs. post-treatment values suffers
from the same problems described for the Western blot analyses (i.e., different patients,
different muscles, and possible loss of immunoreactive dystrophin with long-term storage).
These concerns notwithstanding, the applicant claimed a remarkable increase in dystrophin
immunostaining at Week 180: the 9 baseline samples (from 3 patients in Study 201/202 and 6
external controls) showed 1.1% ± 1.3% positive fibers (mean ± SD), whereas the Week 180
samples (from 11 patients in Study 201/202) showed 17.4% ± 10.0% positive fibers. I will note
that FDA made no attempt to inspect or oversee these analyses.
Given that the original analysis showed, at baseline, 13% positive fibers for patients in Study
201/202, it is important to understand why the results from a new immunostaining protocol
provided results of 1.1%, an order of magnitude lower.
As noted above, there were 3 patients in Study 201/202 with adequate archived tissue from
baseline, which permitted a new immunohistochemistry analysis and a comparison of results
between the old and new methods. Figure 2 shows how the two methods compare.
These are essentially replicate analyses of a single tissue sample using the two
immunohistochemistry methods. There is an inexplicable difference of more than an order of
magnitude between results of the old and new immunohistochemistry protocols. Such marked
differences raise concerns with respect to the validity of the applicant’s methods, and make
interpretation impossible.
The disparity also underscores the difficulty of comparing results of immunohistochemical
analyses for dystrophin across laboratories, or, for that matter, within the same laboratory.
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The integrity of the applicant’s
data is further called into
question by lack of agreement
between the
immunohistochemistry and
Western blot methods, i.e., a
lack of internal consistency.
The applicant claims to have
enhanced both the
immunohistochemistry
methods and the Western blot
methods in preparation for
processing the Week 180
biopsies. Following these
methodological improvements,
single tissue blocks were
subjected to both analyses –
analyses considered to be
complementary. Yet the lack
of concordance between these
two assessments of dystrophin
levels is striking (Figure 3).
It is simply not possible to
determine whether the
immunohistochemistry
methods are inaccurate, the
Western blot methods are
inaccurate, or both methods
are inaccurate. In light of the
discordance between methods,
the issues with the control
samples, and the order-ofmagnitude discrepancy
between the old and new
immunohistochemistry
protocols, these data provide
little confidence that the study
was designed well enough so
as to be able “to distinguish the
effect of a drug from other
influences, such as
spontaneous change…,
placebo effect, or biased
observation” (§314.126).

Figure 2: Comparison of Results from the New and Old
Immunohistochemistry Protocols – Lack of Agreement for 3
Patients in Study 201/202

Figure 3: Study 201/202 Week 180 Dystrophin Assessment –
Lack of Agreement between Immunohistochemistry and
Western Blot

A critical point is that results of immunohistochemistry analyses are method-dependent, and
results from different laboratories are not directly comparable. Here we see a striking
difference between results of different methods within a single laboratory.
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Dr. Woodcock concluded “Although the IHC assays provide only semi-quantitative
assessments of dystrophin content, they do support an effect of eteplirsen on the proposed
surrogate endpoint (an increase of dystrophin production as a result of drug exposure).”
Although this statement does not constitute an important part of her argument in favor of
dystrophin production, I do not agree that the immunohistochemistry data show an increase in
dystrophin as a result of drug exposure. Given that changes in the immunohistochemistry
protocol led to remarkably disparate results, and in light of the lack of correlation between
dystrophin results as determined by immunohistochemistry and Western blot, I question the
accuracy and interpretability of the Week 180 immunohistochemistry data. Moreover, the
results from the properly blinded re-reading of the original data through the first 48 weeks of
Study 201/202 are negative. I do agree, however, that the immunohistochemistry images
appear to show dystrophin in the proper location, which helps support proof-of-concept.
In summary, I agree that there are data on dystrophin production from one adequate and well
controlled study, Study 301, by Western blot. The amount of dystrophin produced and the
likelihood of a clinical effect are discussed below.
B. Is the Effect on the Surrogate Endpoint “Reasonably Likely to Predict Clinical
Benefit?”
As noted by Dr. Woodcock, “The usual way to address this question would be to rigorously
evaluate what is known about the correlation between dystrophin levels in muscle and
expression of disease.”
Without restating the details of Dr. Woodcock’s discussion, I generally agree with her basic
summary of the many challenges of interpretation (quoted below). Most of her discussion
speaks to the uncertainties inherent in correlating dystrophin levels with disease severity. I
strongly agree that we lack a sound basis upon which to relate dystrophin levels observed in
this development program to observations in the literature.
“1. The clinical classification of disease severity (i.e., phenotype) in the literature appears
broad, variable, and somewhat subjective.”
I agree. And importantly, as Dr. Woodcock notes, “the zone of real interest for this
discussion, between DMD and intermediate presentations, is not rigorously
categorized.”
“2. Much of the prior data reporting the relationship of dystrophin protein levels to phenotype
have been from immunohistochemistry studies using a variety of techniques and antibodies.”
I will add that the applicant’s own data show a striking difference between results of two
somewhat different immunohistochemistry protocols conducted at the same laboratory
(Figure 2). Thus, it would be treacherous to try to relate various levels of dystrophin,
determined by immunohistochemical methods at various laboratories, to a particular
clinical course.
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“3. Both IHC analyses and WB results are influenced by the anti-dystrophin antibodies used, as
well as other experimental conditions”
Agree. Thus, is not feasible to relate levels of dystrophin determined by older Western
blot methods, which lacked, for example, appropriate internal controls, to levels of
dystrophin reported in these eteplirsen studies.
“4. The phenotype is significantly influenced by dystrophin isoform quality as well as dystrophin
quantity.”
Agree. It is difficult to predict a protein’s function from its structure; even small
changes in dystrophin structure can be important.
“5. The literature contains various findings on the relationship of dystrophin expression to
clinical status, including the low levels of dystrophin protein of interest in this case.”
Agree. There is little consensus on the relationship between dystrophin expression and
clinical course at the low levels observed in eteplirsen-treated patients.
I also agree with Dr. Woodcock on the following points, and I paraphrase here:
•

Dystrophin levels >10% on Western blot are usually associated with a BMD phenotype.
Within the BMD phenotype, the relation between disease severity and protein expression is
not clear. Protein quality, rather than quantity, may play a key role in determining
phenotype in BMD.

•

Patients with DMD are usually found to have undetectable levels of dystrophin, or very low
levels. Dr. Woodcock notes that she believes the conventional threshold of <10% protein
resulting in DMD was based on immunohistochemistry data. She tries to make a
conversion between values observed from immunohistochemistry (~10% points higher on
immunohistochemistry than Western blot in DMD) and those observed from Western blot,
but I caution that immunohistochemistry results, in particular, are highly method-dependent,
as noted above.

•

Rarely, dystrophin levels in the 3 to 10% range have been associated with Becker Muscular
Dystrophy phenotypes. Dr. Woodcock found no evidence of a threshold value for protein
content and expression of a DMD phenotype.

Despite the absence of reliable data, Dr. Woodcock concluded that evidence from Western blot
and other experiments shows that protein in the range between undetectable and 10% of
normal is likely to be very important for clinical presentation, all other things being equal, i.e.,
mutation status and non-dystrophin-related factors affecting phenotype.
Because of the lack of reliable evidence, I do not agree that the small increase in
dystrophin shown in Study 301 is ‘reasonably likely’ to predict clinical benefit. This is
the central issue in this appeal.
The “reasonably likely” question hinges on whether the protein is functional, and whether the
quantity is adequate.
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These two uncertainties, protein function and protein quantity, are separate issues that must be
considered in series. The function of the Becker-type dystrophin detected in Study 301 cannot
be assessed. Nevertheless, the review team has been willing to assume that whatever
Becker-type dystrophin is produced would function as well as it does in the Becker form of the
disease. Although there can be no certainty on this point, the question of function seems small
relative to the uncertainty regarding the adequacy of the quantity of protein, and so function is
less germane to the question of “reasonably likely.” In short, it is the quantity of Becker-type
dystrophin produced that is central to the question of ‘reasonably likely,’ and central to the
approvability of this NDA under accelerated approval.
At the outset, it must be stated that the minimum quantity of Becker-type dystrophin that is
reasonably likely to predict clinical benefit in patients with DMD is unknown.
There are two ways to consider the quantity of dystrophin produced: as a binary responder
analysis and as a mean response. The former has the advantage of considering the possibility
that some patients may respond to the treatment whereas others do not; the latter does not
allow for this type of consideration.
The problem with a responder analysis is that there are no data upon which to define a
threshold for a ‘response.’ Various cut-points could be selected, but their selection would be
arbitrary, and the particular threshold chosen would have a major influence on the effect size.
Here I provide 3 lines of reasoning to support my view that there is not an adequate basis to
believe that the small increase in dystrophin shown in Study 301 is reasonably likely to predict
clinical benefit: 1) the treatment effect observed cannot be compared or related to levels of
dystrophin measured by other laboratories and reported in various publications; 2) the effect
size is inadequate on its face; and 3) no evidence of a clinical effect was demonstrated in the
eteplirsen development program, and there is no correlation between dystrophin levels as
determined by Western blot and clinical outcome.
1) The treatment effect observed cannot be compared or related to levels of dystrophin
measured by other laboratories and reported in various publications.
In order to place these small quantities of Becker-type dystrophin into a clinical perspective,
many have considered publications from laboratories that attempt to relate particular levels of
Becker-type dystrophin protein to clinical course, e.g., maintenance of physical function, age at
loss of ambulation. Ideally, as suggested by Dr. Woodcock, there would be reliable data
showing that Becker-type dystrophin levels in excess of a particular level are associated with a
more benign clinical course.
Realistically however, the use of such a framework would be contingent on the ability to make
interpretable cross-laboratory comparisons of dystrophin levels, which would require
standardized methods to measure dystrophin levels in muscle specimens. Unfortunately, the
methods have differed greatly, and the methods in the literature have lacked critical internal
controls such as dilution-series. As stressed above, comparison of dystrophin values across
laboratories seems unreliable.
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With respect to immunohistochemistry analyses, Figure 2 provides ample basis for concern
regarding comparability of results using different methods. Results of separate
immunohistochemical analyses of skeletal muscle dystrophin, conducted by the same
laboratory on single blocks of tissue, differ by more than an order of magnitude. These results
underscore the inherent methodological variability of immunohistochemistry assays, and the
futility of attempting to compare dystrophin levels across assays/laboratories.
Even with respect to more recent Western blot methods, reproducibility across laboratories is
low. As discussed by Dr. Woodcock, Anthony K et al (Neurology 2014;83;2062) compared
results of Western blot analyses from 6 patients (3 with DMD; 3 with Becker Muscular
Dystrophy) across 5 experienced laboratories, and found a high degree of variability. Only one
of the 5 laboratories had a coefficient of variation (CV = SD/mean X 100) below 0.3%. The
authors found that variability was particularly pronounced with low levels of dystrophin –
precisely the area of interest here.
During the applicants’ presentation at the April 25, 2016 meeting of the Peripheral and Central
Nervous System Drugs Advisory Committee, Dr. Kaye, a pediatric neurologist and interim Chief
Executive Officer of Sarepta, could not have been more clear in warning us not to make
comparisons between their Western blot results and reported data in the literature:
“Our validated Western blot method, optimized to detect low levels of dystrophin, is
arguably the first dystrophin Western blot to be truly quantitative. This was achieved by
use of a 5 point calibration curve on each gel and prespecified loading and exposure
limits to avoid signal saturation. Furthermore, samples were randomized, blinded and
run in duplicate on separate gels. In contrast, the Western blot methods in the majority
of historical publications referenced by FDA were performed using older methodology
that is semi-quantitative at best. Given these significant methodological differences, it
is inappropriate to compare our data to literature approximations.” (Source: Official
transcript of the meeting; underlining for emphasis.)
In summary, the field has not achieved adequate standardization of methods for dystrophin
quantification at the very low levels observed in eteplirsen-treated patients; therefore, it is not
valid to compare an increase in Becker-type dystrophin of, at best, 2 to 3%, with dystrophin
values cited in the literature for other mutations/patient populations, assessed at other
laboratories. If the applicant’s results cannot be compared to results in historical publications,
then there is simply no way to determine whether the low dystrophin levels in eteplirsen-treated
patients are reasonably likely to predict clinical benefit.
2) The effect size is inadequate on its face.
If one were to assume that it is possible to make cross-laboratory comparisons of dystrophin
levels, the largest change reliably demonstrated in Study 301, 1.3%, is an order of magnitude
less than the minimum dystrophin levels cited to be important in affecting the course of patients
with Becker muscular dystrophy (at least 10%).
Some of the better data come from Van den Bergen et al, who studied the relation between
dystrophin levels (quantified by Western blot) and clinical severity in 33 patients with Becker
Muscular Dystrophy (J Neurol Neurosurg Psychiatry 2014; 85:747). Although the authors did
not find a linear relationship between dystrophin levels and disease severity, all 4 of their
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patients with dystrophin levels <10% showed poor muscle strength and early symptom onset.
As discussed by the review team, DMD experts have proposed that “induction of approximately
10% of normal dystrophin levels sets a minimum level to confer measurable clinical benefit.”
Initially, the applicant reported results from immunohistochemistry analyses purportedly
demonstrating that eteplirsen caused 50 to 60% positive staining of muscle fibers for
dystrophin. This seemingly unprecedented achievement aroused much excitement in the field
of DMD research and in the DMD patient community. Upon proper re-analysis, however, the
numbers were far lower, and rigorous statistical analyses showed that the changes weren’t
statistically significant. The Western blot analysis from Study 201/202 showed a mean
dystrophin level of only 0.93% (range 0 to 2.5%), but these values are of questionable
reliability. Finally, an adequate and well controlled study (Study 301) showed a mean change
of 3-tenths of a percent (range 0 to 1.3%). Given that dystrophin is a structural protein, it
seems highly unlikely that such changes would translate to a clinical effect.
Here are Dr. Woodcock’s assertions on this topic:
“The broad phenotypic distinctions made in the clinic (e.g., DMD vs IMD vs BMD) are
different from the prediction of benefit to an individual patient who has a specific
baseline dystrophin level and whose mutation and external factors do not change preand post-drug. For example, extending ambulation by six months to a year would not
normally move a patient from one to another of these categories, but could be very
important to quality of life (e.g., as suggested in the Bello study). This is also true for
other functional improvements.
For these reasons, incorporating the analysis of dystrophin content discussed above, I
conclude that the biochemical data strongly support the idea that low-level increases in
dystrophin production are reasonably likely to predict clinical benefit.”
I agree that broad phenotypic distinctions made in the clinic (e.g., Duchenne vs. Intermediate
vs Becker Muscular Dystrophy) are different than trying to predict benefit to an individual
patient on the basis of a particular change in dystrophin. And I agree that extending
ambulation by 6 months to a year (or similar improvements in other functional areas) would be
extraordinarily important.
But Dr. Woodcock never provides a rational argument – based on reliable data – to support the
concept that “…low-level increases in dystrophin production are reasonably likely to predict
clinical benefit.” She provides no rationale – no link between a mean increase in dystrophin of
3 parts per thousand and clinical benefit.
3) No evidence of a clinical effect was demonstrated in the eteplirsen development program,
and there is no correlation between dystrophin levels as determined by Western blot and
clinical outcome.
Dr. Woodcock states:
“Additional support for “reasonably likely” comes from the long-term experience with the
drug. The sponsor’s comparison of the experience of the treated cohort to natural
history data does not reach the level of substantiation required for traditional approval
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based on the clinical data. However, it is highly suggestive of improvement in some
parameters, in some patients, over natural history. My conclusion is informed by all the
caveats expressed in the reviews about the pitfalls of nonrandomized comparisons.
Given that the two exon 52 deletion patients in the study had fairly good long-term
results in terms of rate of disease progression, the question arises as to whether exon
52 is a prognostic factor that could have skewed the results.”
The review team analyzed the clinical data in great detail, and could not reach the conclusion
that there was any reliable evidence of improvement relative to the expected natural history of
the disease. Study 201 did not show a treatment effect on its 1° clinical endpoint, change in 6minute walk distance at Week 24. Study 202 failed on the same endpoint at 48 weeks. The
course of these Study 201/202 patients, having received eteplirsen for some 3.5 years, was not
distinguishable from external control patients (see my review memorandum for more details).
The Advisory Committee voted (7 to 3 with 3 abstentions) that the clinical results of Study
201/202 did not provide substantial evidence that eteplirsen is effective for the treatment of
DMD, and their vote was in the face of extraordinary pressure from patients and patient
advocates to vote for approval. Two of the 3 “yes” votes were from patient representatives.
Correlation between dystrophin production and clinical effect
A correlation between dystrophin production (or with less certainty – dystrophin detected) and
clinical function could provide some support for a conclusion that dystrophin production is
reasonably likely to predict clinical benefit.
The applicant collected data on both dystrophin production and physical performance in Study
201/202. On the basis of the data presented in the NDA, the Division concluded that no patient
in Study 201/202 clearly deviated from the natural history of the disease. The Division
reasoned, therefore, that whatever the quantity of Becker-type dystrophin detected, it did not
predict clinical benefit. Thus the Division opined that the clinical data weaken, and do not
strengthen, the “reasonably likely” argument.
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The Division’s view
notwithstanding, it is worth
considering patients on an
individual basis to assess the
correlation between the
quantity of Becker-type
dystrophin detected and
changes in physical
performance.

Figure 4: Study 201/202 – Lack of Correlation between
Quantity of Dystrophin Detected and Preservation of Physical
Function (6-Minute Walk Distance)

As noted by Dr. Woodcock,
the 6-minute walk test results
do not show a strong
correlation (Figure 4). For the
9 patients in Study 201/202
who remained ambulatory at
Week 180 and agreed to
undergo a fourth muscle
biopsy, the figure shows little
correlation between the
quantity of dystrophin detected
(x-axis) and preservation of
physical function as assessed
by the change in 6-minute
walk distance from baseline (yaxis) after weekly infusions of eteplirsen for 3 to 3.5 years. For the 5 patients whose 6-minute
walk performance was best preserved (red arrows), 2 had the highest dystrophin levels
detected in the study (upper right), but 3 had levels that were near-zero (upper left).
Dr. Woodcock also evaluated the North Star Ambulatory Assessment (NSAA) as a function of
dystrophin detected in boys who could still walk and who had a dystrophin result at Week 180.
She obtained the data from the applicant’s briefing document for the Advisory Committee
meeting, and found a correlation between dystrophin detected at Week 180 by Western blot
and rate of decline in NSAA score through 180 weeks. Her graph is reproduced below:
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Summary:
In summary, I find no evidence that the
increase in dystrophin demonstrated in
Study 301 is reasonably likely to predict
clinical benefit (mean 0.3%, range 0 to
1.3%). The levels of dystrophin linked to
various Becker Muscular Dystrophy
phenotypes in publications are largely not
comparable to dystrophin levels measured
in this development program. The
applicant’s interim CEO correctly urged us
not to compare data from their Western blot
analyses to historical approximations from
the literature. And extremely low levels of
dystrophin, as found here, seem particularly
difficult to quantify and compare across
laboratories. Nevertheless, to the degree
that findings can be compared across
studies, dystrophin levels of 10% of more
would need to be achieved to impact the
clinical course. The finding in Study 301 is
an order of magnitude below this level.

Figure 7: Study 201/202: Analysis of Change in
NSAA (Linear Regression) vs. Expression of
Becker-type Dystrophin by Western Blot (My
Analysis)

Based on protein levels in other deficiency diseases, the effect size here appears to be too
small to provide benefit. If dystrophin were an enzyme that catalyzed a biochemical reaction in
myocytes, one might posit that a very small quantity could produce a substantial proportion of
the minimum necessary reaction product, and that the increase over baseline might be
important because levels are so low in untreated patients. But given that dystrophin is a
structural support protein that helps prevent myocyte injury due to stress and strain, I find it
difficult to conceive how a treatment effect of 3 parts per thousand could confer clinical benefit.
If there were 10 inches of snow on a sidewalk that needed to be cleared, 3 parts per thousand
would amount to 1/32nd of an inch. We must also recognize that a treatment that increases
dystrophin by 0.3% would seemingly have far less impact than being born with 0.3% more
dystrophin, and even that seems unlikely to matter.
I can find no precedent of an accelerated approval for a marketing application where the effect
size on the surrogate endpoint is as small as 0.3%.
Dr. Woodcock concludes:
“…my conclusion to rely on the surrogate endpoint described above represents the
greatest flexibility possible for FDA while remaining within its statutory framework. In
this case, the flexibility is warranted because of several specific factors, including: the
life-threatening nature of the disease; the lack of available therapy; the fact that the
intended population is a small subset of an already rare disease; and the fact that this is
a fatal disease in children. Of note, the therapy has been relatively safe in the clinic,
although intravenous administration always carries risk.…Therefore, I find that the
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probable benefits outweigh the foreseeable risks and that this application should be
approved under 21 CFR 314.510.”
As noted in 506(f)(1), the amendments made by the Food and Drug Administration Safety and
Innovation Act (FDASIA) “…are intended to encourage the Secretary to utilize innovative and
flexible approaches to the assessment of products under accelerated approval for treatments
for patients with serious or life-threatening diseases or conditions and unmet medical needs.”
Some have interpreted this “flexibility” as a lower standard for demonstration of effectiveness,
but this is not true.
Section 506(f)(2) of the FD&C Act specifically notes that drugs granted accelerated approval
must meet the same statutory standards for safety and effectiveness as those granted
traditional approval, notably the substantial evidence standard of section 505(d) with respect to
the drug’s claimed effect on a surrogate or intermediate endpoint. These facts have not been
altered by FDASIA.
To be clear, 506(f)(2) states: “Nothing in this section shall be construed to alter the standards
of evidence under subsection (c) or (d) of section 505 (including the substantial evidence
standard in section 505(d)) of this Act or under section 351(a) of the Public Health Service Act.
Such sections and standards of evidence apply to the review and approval of products under
this section, including whether a product is safe and effective. Nothing in this section alters the
ability of the Secretary to rely on evidence that does not come from adequate and well
controlled investigations for the purpose of determining whether an endpoint is reasonably
likely to predict clinical benefit as described in subsection (b)(1)(B).”
I believe the burden is on Dr. Woodcock to show or explain why production of a near-zero
quantity of dystrophin (0.3%) is reasonably likely to predict clinical benefit, and I do not believe
her July 14, 2016 memo makes this case. I believe that the available evidence leaves open
the possibility that some patients could benefit from a small increase in dystrophin, but this
possibility does not reach the threshold of being reasonably likely to predict a clinical benefit.
Finally, there was no clinical benefit demonstrated in the development program, and the
correlation between dystrophin and clinical effect was poor – not surprising given that the
applicant provided analyzable data from only 11 patients.
3.
Assessment of Possible Impact to Public Health Should My Position Not be
Adopted
The approval of this NDA in its present form would have far reaching negative consequences
for the public health.
1. Eteplirsen’s risks are certain, whereas its efficacy is not. Having considered Dr.
Woodcock’s line of reasoning and her desire to approve eteplirsen, the position of the
review team in the Division of Neurology Products, the Office of Biometrics, the Office of
Clinical Pharmacology, the Office of Drug Evaluation-I, and the Office of New Drugs (verbal
acknowledgement from Dr. John Jenkins) is that the applicant has not provided evidence
that this drug is effective at the dose studied.
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Dr. Woodcock notes that “…the therapy has been relatively safe in the clinic.”
The reality is that only a few dozen patients have been exposed to the drug, such that the
safety profile is not well characterized. A closely related drug being studied under a
(b) (4)
With
additional experience, important toxicity may emerge for eteplirsen. It is known that many
patients in these studies are now receiving infusions through indwelling catheters.
Maintenance of vascular access in patients on chronic corticosteroids poses a certain risk
of infections. Although we are not yet aware of any infection-related adverse reactions,
there would definitely be serious infections and possibly deaths if this drug is marketed, yet
evidence of efficacy is lacking.

(

2. By allowing the marketing of an ineffective drug, essentially a scientifically elegant placebo,
thousands of patients and their families would be given false hope in exchange for hardship
and risk. I argue that this would be unethical and counterproductive. There could also be
significant and unjustified financial costs – if not to patients, to society.
The prospect of providing false hope to desperate patients from a promising but ineffective
therapy recalls the experience with transmyocardial laser revascularization (TMLR). In the
1990s, patients with coronary atherosclerosis and severe angina who were poor candidates
for conventional revascularization procedures (“no-option” patients) underwent a
thoracotomy (opening of the chest cavity) to enable use of a laser to create channels
through the heart muscle. Ostensibly, these channels provided conduits for blood to flow
from inside the left ventricle to the myocardium. Conduct of sham-controlled studies was
impossible; studies were essentially baseline-controlled or historically-controlled. Large
treatment effects were reported by a number of investigators, generally from small studies.
There were marked increases in treadmill exercise time and relief of angina, with effects
sustained for more than a year in some cases. Although many in the cardiology community
raised concerns about expectation bias and were highly skeptical of the results, to some
the effects seemed larger and more durable than could possibly be explained by
expectation bias, i.e., a placebo effect. Thousands of patients underwent this invasive
procedure with the hope of angina relief. Some years later, with improvements in
technology, the conduct of sham-controlled studies became feasible, and TMLR was not
found to be effective. The false hope was ultimately dispelled with the publication of two
Cochrane Reviews. 3 These reviews found the appearance of a marked treatment effect,
but 30-day mortality was 6.8% in the TMLR group vs. 0.8% in the no-treatment group.
They noted “The assessment of subjective outcomes, such as improvement in angina, was
affected by a high risk of bias and this may explain the differences found.” In this case, the
cost of false hope was ~6% mortality in the first 30 days post-op.
I will also note that the primary endpoint of these laser studies was generally exercise
capacity – the same type of endpoint used in the eteplirsen DMD development program,
also for “no option” patients.
3. The accelerated approval pathway is designed to expedite the availability of promising new
therapies to patients with serious conditions, especially when there are no satisfactory
3

Cochrane Database of Systematic Reviews 2015, Issue 2. Art. No.: CD003712. DOI:
10.1002/14651858.CD003712.pub3
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alternative therapies, while preserving standards for safety and effectiveness. For drugs
granted accelerated approval, postmarketing confirmatory trials are required to verify and
describe the anticipated clinical benefit, and FDA may withdraw approval of a drug if a trial
required for verification of the predicted clinical benefit fails.
In reality, it is difficult to withdrawal a drug that is deemed to be effective, or possibly
effective, by patients with severe diseases and limited treatment options. FDA has not
succeeded in withdrawing the marketing of a single drug for lack of verification of clinical
benefit following accelerated approval. The reality is that if eteplirsen is given accelerated
approval, it is highly likely to remain on the market indefinitely, irrespective of whether or
not efficacy is verified.
4. With the false perception that eteplirsen is effective, patients who are gaining benefit from
steroids but experiencing untoward side effects might be inclined to taper or stop them,
which could lead to more rapid disease progression.
5. False scientific conclusions have the potential to mislead the field of medicine, slowing
progress in finding and developing therapies that actually are effective. For example,
consider the scenario of a related drug with far greater potential to promote dystrophin
production in patients with DMD. In order for a sponsor to study such a drug, patients
would likely have to agree to discontinue eteplirsen, and few patients may be willing to do
so. In short, approval of an ineffective therapy has the potential to discourage or inhibit the
development of other drugs that are effective, and this impact can be significant.
6. Accelerated approval would lower the evidentiary standard for effectiveness to an
unprecedented nadir. The amount of dystrophin produced in Study 301 is so meager that it
could be considered to be tantamount to any increase in dystrophin. In other words, if a
statistically significant change of 0.3% – a mere 3 parts out of a thousand – is considered
adequate to support accelerated approval here, then the question arises as to whether
there would be any statistically significant change that would be too small to be considered
“reasonably likely” to support accelerated approval. Similarly, if a ‘responder’ had been
defined as a patient with an increase in dystrophin of ≥1% (and there is no basis to accept
such a low threshold), there would have been only a single responder in Study 301. If we
were to adopt the concept that, for rare diseases, accelerated approval could be supported
by any statistically significant change in an appropriate surrogate, or a response in a single
patient, we would enable accelerated approval of a myriad of drugs for rare diseases. No
doubt there are some who would applaud this as an advance. But a standard this low
would undercut FDA’s ability to ensure that drugs that are approved are effective; it would
call into question much of what we do. Lowering the bar to this level would be tantamount
to rolling back the 1962 Kefauver-Harris Drug Amendments to the Federal Food, Drug and
Cosmetic (FD&C) Act, which have served Americans well for some 54 years.
7. With accelerated approval of this NDA, there would be highly detrimental effects on drug
development. Traditional drug development for rare diseases might be replaced by a
system where small, baseline-controlled, proof-of-concept studies designed to show any
change in a surrogate marker would provide a basis for accelerated approval, assuming
that the pathogenesis of the disease was well understood and that the surrogate was
directly on the causal path. There would be little reason to pursue adequately controlled
clinical trials to support efficacy prior to accelerated approval; in fact, the possibility of
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failure would provide a disincentive to conduct such trials. For example, a gene therapy
designed to produce a missing clotting factor could receive accelerated approval on the
basis of a tiny yet inconsequential change in levels of the factor, or a more robust response
in a single patient. In short, the precedent set here could lead to the approval of drugs for
rare diseases without substantial evidence of effectiveness.
8. Even if the 30 mg/kg/week dose
were considered to have a
meaningful effect on the surrogate
endpoint, we already know this dose
is sub-therapeutic. We know this
because patients who have been
receiving this eteplirsen dose for
some 3.5 years have been
progressing at a rate that is similar to
that expected, based on the natural
history of the disease (Figure 8). I
question the ethics of approving or
prescribing a drug for a fatal disease
at a dose that is very likely to be
sub-therapeutic, when the
consequence of a sub-therapeutic
dose is clinical deterioration and
death. The figure shows the
unremitting progression in the
patients in Study 201/202, based on
changes in NSAA.

Figure 8: Study 201/202 – Individual NSAA
Performance by Age

9. Approval of this NDA would send the signal that political pressure and even intimidation –
not science – guides FDA decisions, with extremely negative consequences (See Grainger
D., 11/30/15. “DMD Drugs: an existential threat to FDA,” Forbes 4). The public is well aware
of this development program: the meager size of the study population, the marginal (at
best) effect size, the Division’s dim view of the efficacy data, and the robust activism of
some members of the DMD community. Many would be amazed at an approval action,
because other DMD drugs, recently turned down for approval, appeared to provide stronger
evidence of efficacy.
FDA and Congress were bombarded with correspondence – pleas urging approval of this
NDA. More than 50 speakers registered to speak at the April Advisory Committee meeting.
I received 2,792 emails urging approval. Here is an example of the body of an email I
received last week:
“Dear Dr. califf: How is it that everyone in and around DMD understands this simple
Idea and the science geniuses at FDA don't? You stupid f_ _ _ers are costing each and
every DMD kids days of their lives with your Moronic Dystrophin dance. Time to get a

4

downloaded 7/18/16 at http://www.forbes.com/sites/davidgrainger/2015/11/30/dmd-drugs-an-existential-threatto-the-fda/#5ffc712455f7
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1/17/2014
2/6/2014

Center Director
Briefing
Center Director
Briefing

3/5/2014

Center Director
Briefing

3/19/2014

Sponsor Meeting,
with Center Director
Center Director
Briefing

4/2/2014

6/26/2015
12/9/2015

Center Director
Briefing

1/13/2016

Center Director
Briefing

2/10/2016

Center Director
Briefing

4/15/2016

Center Director
Briefing

4/25/2016

Advisory Committee
Meeting
Center Director
Briefing

5/4/2016

study and (b) (4)
-- Dr. Woodcock wants to have a comprehensive literature
review to fully understand what’s this mean of the deletions,
mutations, or duplications in the dystrophin gene, or this exon 51
of dystrophin mRNA ((Office of Translational Science)I believe
this task was assigned to a different group ).
-- To ask the Sponsor to provide their production schedule. I
believe Dr. Woodcock wants to understand the amount of
production and determine if the company can provide the drugs
to those DMD patients in the future.
-- To suggest that the Sponsor consider enrolling patients
younger in age (like starting with 5yrs) in their clinical study.
-- To ask the Sponsor if they could provide drugs for
compassionate use to patients (who are very sick or those were
in the drisapersen trial previously).
-- Schedule a T-con with (b) to discuss (b) (4)
data
(4)DMD drugs study design to Dr.
Request: Team to present
Woodcock – Path forward for Sarepta (&(b) )
(4)path forward)
DMD drugs study design (Discuss Sarepta
Action items: (a) Request biomarker data from the sponsor done TC on 2/7/14(b) If data interpretable, meet with sponsor for
a brainstorming session. Then follow-up with Advice Letter
Dr. Ash Rao presented biomarker data findings (including Drs.
Woodcock, Jenkins, Temple, Unger, Moscicki)
Team discussed path forward. Action Item: to invite Sarepta for
a brainstorming discussion.
brainstorming discussion - study design and path forward
Action: Sarepta to submit proposed studies and next steps
Drs. Woodcock, Moscicki, Temple, Unger
Discuss proposal & comments to sponsor
~Advice Letter-include previous meeting discussions
~FDA workshop – biomarker
~Work w/ sponsor on dystrophin biomarker
~Natural history raw data - primary investigators
SUBMISSION OF NDA
To brief on the current status of eteplirsen review in advance of
the planned Jan 22, 2016 AC meeting.
To discuss the application and the plan of action.
To review the slide presentation and plan of action for eteplirsen,
that will be presented during the Advisory Committee Meeting on
January 22, 2016 to senior leadership.
To discuss the ongoing review of the NDA, and what will be
presented during the Advisory Committee Meeting in April. To
discuss the strengths, limitations, and uncertainties of the data,
particularly with respect to the comparison between the openlabel eteplirsen group and a contemporary untreated external
control group.
To discuss the statistical review of the CINRG data. To discuss
the review of data on DMD that was conducted by the
Cooperative International Neuromuscular Research Group

Discuss the outcome and plan of actions for the application post
advisory committee meeting
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5/31/2016

Center Director
Briefing

7/6/2016

Center Director
Briefing

Discuss reviews conducted by the review team and leadership
along with any additional information obtained from the
sponsor. Discussed Dr. Woodcock’s memo. Timeline for
reviews due to Dr. Woodcock.
1. The levels of dystrophin observed in 12 DMD patients from
the recent interim analysis of an ongoing trial and whether the
levels seen can be interpreted to be “reasonably likely to predict
clinical benefit” and used as a surrogate endpoint to support
accelerated approval.
2. The design of one or more PMR trials to confirm clinical
benefit of eteplirsen if it is approved under accelerated approval.
3. Description of the available clinical data in the drug label if
approved.

Based on my years of experience in Office of Drug Evaluation-I, the Center Director’s direct
involvement with this drug, compared to other development programs, has been
unprecedented. She also attended the April meeting of the Peripheral and Central Nervous
System Drugs Advisory Committee, where she spoke and interjected a number of important
comments.
There is no question that there has been adequate time and place for the discussion of various
views. I will note, however, that I found it unfortunate that the Center Director made clear her
intent to approve the drug at a briefing with the review team on May 4, 2016, before she had
seen drafts of the Division’s final review memorandum or my review memorandum. Prior to
reading our reviews, Dr. Woodcock stated that she had already “…reached a different
conclusion….” than the review team.
5. Action, Decision or Remedy Sought
Although the above paragraph could be considered grounds for an appeal based on process, I
seek instead a scientific review on the matter of whether or not there is substantial evidence of
a quantitative effect on dystrophin protein that is reasonably likely to predict clinical benefit. I
maintain, along with the Division of Neurology Products, Office of Biometrics, Office of Clinical
Pharmacology, Office of New Drugs, and the majority of the members of the Peripheral and
Central Nervous System Drugs Advisory Committee, that substantial evidence is lacking to
support either a conventional or accelerated approval, and that a complete response should be
issued for this NDA.
The unprecedented finding of an increase in dystrophin protein in response to eteplirsen
establishes proof-of-concept and provides great promise that this drug, or other therapies, will
eventually be capable of ameliorating the fundamental genetic defect of DMD, but the effect
size here is insufficient at the tested doses.
6. Path Forward
Based on the quantity of Becker-type dystrophin produced in Study 301 and the clinical
findings in Study 201/202, additional studies at this dose are unlikely to support any type of
approval, i.e., the data obtained for eteplirsen at doses of 30 and 50 mg/kg/week are fairly
solid, but they do not support efficacy.
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I remain comfortable with the concept that substantial evidence of dystrophin production from
adequate and well controlled trials could support accelerated approval, but it is clear that higher
doses are needed, and greater quantities of dystrophin would need to be produced. The path
to a conventional approval would require a double-blind, placebo-controlled (or multi-dose)
study, at least one year in duration, using some measure of physical performance as the
primary endpoint, again, testing higher doses.
The applicant is continuing to enroll Study 301 (PROMOVI), an open-label, multicenter, 48week study in patients with DMD amenable to skipping exon 51. All patients are receiving
eteplirsen, 30 mg/kg/week as an IV infusion.
My suggestion for a path to approval is to randomize patients in the ongoing Study 301 to:
1) either remain on 30 mg/kg/week; or
2) have their dose significantly increased. This could be done through use of a higher
dose, through more frequent dosing intervals (with dummy infusions), or both. Given
that many patients receive eteplirsen through indwelling IV lines and no significant
infusion reactions have occurred, perhaps these infusions could be performed at home.
For example, the study could compare 30 mg/kg weekly to 30 mg/kg daily. Patients
who do not tolerate more frequent dosing could have their doses decreased, as
needed. Based on non-clinical findings, monitoring would need to be in place to assess
renal toxicity.
Patients and investigators would be blinded to treatment group. For accelerated approval, the
primary endpoint would be dystrophin production, comparing the higher and lower doses. For
standard approval, the primary endpoint would be a test(s) of physical performance such as
NSAA or rise time.
Such a trial would be methodologically sound and ethical. Virtually everyone, patients and
physicians alike, would want to know whether higher eteplirsen doses would increase
dystrophin production, and would have equipoise for participation. Although there is concern
regarding performance of muscle biopsies in patients randomized to placebo, this would not be
a concern here with all patients receiving active drug. And I would recommend that the
applicant forego immunohistochemistry studies in favor of Western blot analyses, such that
needle biopsies with local anesthesia would be sufficient (rather than open biopsies with more
intensive anesthesia and greater morbidity).
I also believe that it would be desirable for the company to provide access to eteplirsen for
DMD patients through expanded access programs, with cost recovery, while an adequate
dose-finding study is conducted.
FDA is charged with the responsibility of ensuring that drugs are shown to be effective prior to
marketing, based on substantial evidence. If we were to approve eteplirsen without substantial
evidence of effectiveness, or on the basis of a surrogate endpoint with a trivial treatment effect,
we would quickly find ourselves in the position of having to approve a myriad of ineffective
treatments for groups of desperate patients, in essence, allowing marketing based on
desperation, patient lobbying, and the desire and need of hope. If we were to turn the clock
back to the days prior to the 1962 Kefauver Harris Amendments to the Federal Food, Drug,
and Cosmetic Act, the damage to society and the field of evidentiary medicine would be
enormous.
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From:
To:
Subject:
Date:
Attachments:

Califf, Robert
Sherman, Rachel
draft thoughts
Sunday, August 14, 2016 5:54:00 PM
20160814 eteplirsen draft thoughts.doc

Rachel,
These are draft thoughts and in no way a final decision. I’m interested in your critique and reaction.
I know that you have met with both Dr. Woodcock and Dr. Jenkins in your OMPT role and welcome
your views as I formulate my final decision.
Thanks for your help with this delicate matter.
rmc
Robert M Califf MD
Commissioner of Food and Drugs

FDAOC0001448

(b) (5)

FDAOC0001449

(b) (5)

FDAOC0001450

(b) (5)

FDAOC0001451

(b) (5)

FDAOC0001452

(b) (5)

FDAOC0001453

(b) (5)

FDAOC0001454

(b) (5)

FDAOC0001455

(b) (5)

FDAOC0001456

From:
To:
Subject:
Date:
Attachments:

Califf, Robert
Dickinson, Elizabeth (FDA)
initial draft thoughts
Sunday, August 14, 2016 5:56:00 PM
20160814 eteplirsen draft thoughts.doc

Liz,
These are relatively free flowing initial thoughts and in no way represent a final decision. I welcome
suggestions as I formulate my final decision.
Thanks for your help with this tough matter.
rmc
Robert M Califf MD
Commissioner of Food and Drugs

FDAOC0001457

(b) (5)

FDAOC0001458

(b) (5)

FDAOC0001459

(b) (5)

FDAOC0001460

(b) (5)

FDAOC0001461

(b) (5)

FDAOC0001462

(b) (5)

FDAOC0001463

(b) (5)

FDAOC0001464

(b) (5)

FDAOC0001465

From:
To:
Subject:
Date:
Attachments:

Califf, Robert
Dickinson, Elizabeth (FDA)
FW: draft thoughts
Monday, August 15, 2016 11:16:00 AM
20160814 eteplirsen draft thoughtsrscom.doc

Liz,
Please see Rachel’s thoughts. (b) (5)
.
Thanks for your help with this.
rmc
Robert M Califf MD
Commissioner of Food and Drugs
From: Sherman, Rachel
Sent: Monday, August 15, 2016 9:49 AM
To: Califf, Robert
Subject: RE: draft thoughts

Rob,
I have attached some initial thoughts, and suggestions, as comments to your document.
(b) (5)

1. Did Dr. Woodcock overstep her bounds and become “too” involved in this application – and
was her level of involvement unusual for her or for the Center?

(b) (5)

FDAOC0001466

Center policies.
2. Was Dr. Woodcock unduly influenced by patient advocates?
(b) (5)

3. Was there a repressive atmosphere that inhibited free and open scientific exchange?
(b) (5)

4. Should this product be approved, does it set a “low bar” or encourage sloppy drug
development?
(b) (5)

There are several additional important points yet to be raised. (b) (5)
(b) (5)

On a personal note, I have spent the bulk of my career on expedited development. These
conversation are strikingly similar to those we had in the late 1980s and early 1990s. The first
“reasonably likely” approval was taken on the basis of subpart E; subpart H, with its safeguards,
patterned after that action, was promulgated the following year. In the very early days we had only
very immature development plans; as the entire community became more sophisticated the
products, and the data to support their use, improved in quality. Some therapies are no longer used
– some remain important. But the most striking lesson is that HIV is now a chronic disease and HCV

FDAOC0001467

is curable.
I believe the overarching lesson is that in the end, when faced with uncertainty of this magnitude,
one makes the best possible decision that best serves the public. These decisions, optimally done in
an atmosphere of consensus, are never straightforward.
I hope these thoughts are helpful. I am, of course, happy to discuss.
Rachel
From: Califf, Robert
Sent: Sunday, August 14, 2016 5:55 PM
To: Sherman, Rachel
Subject: draft thoughts

Rachel,
These are draft thoughts and in no way a final decision. I’m interested in your critique and reaction.
I know that you have met with both Dr. Woodcock and Dr. Jenkins in your OMPT role and welcome
your views as I formulate my final decision.
Thanks for your help with this delicate matter.
rmc
Robert M Califf MD
Commissioner of Food and Drugs

FDAOC0001468

From:
To:
Subject:
Date:
Attachments:

Califf, Robert
McCall, Jonathan *
FW: Comments
Tuesday, August 16, 2016 1:17:18 PM
20160814 eteplirsen draft thoughts occ suggestions rmc.doc

Jonathan,
Sorry to bug you, but this is very high priority. Please start with this one. The only major change to be made is to
insert the (b) (5)
.
Next e mails will have Rachel’s comments and my responses and changes made due to her comments.
In general I think it would be good to keep all comments for now.
Thx and hope you’re having a good time.
rmc
Robert M Califf MD
Commissioner of Food and Drugs
From: Dickinson, Elizabeth (FDA)
Sent: Monday, August 15, 2016 7:13 PM
To: Califf, Robert
Subject: Comments

Rob,
(b) (5)

FDAOC0001469

(b) (5)

I am headed home for dinner, but can be available later or tomorrow early to answer questions, etc.
I hope your day was alright – sounded tough.
Liz

Elizabeth H. Dickinson
Food and Drug Division, OGC
elizabeth.dickinson@fda.hhs.gov
Food and Drug Administration
Office of the Chief Counsel
White Oak 31 Room 4536
10903 New Hampshire Ave.
Silver Spring, MD 20993-0002
(301) 796-8616
This e-mail message is intended for the exclusive use of the recipient(s) named above It may contain information that is protected, privileged, or
confidential, and it should not be disseminated, distributed, or copied to persons not authorized to receive such information If you are not the intended
recipient, any dissemination, distribution or copying is strictly prohibited If you think you have received this e-mail message in error, please e-mail the
sender immediately at elizabeth dickinson@fda hhs gov

FDAOC0001470

From:
To:
Subject:
Date:
Attachments:

Califf, Robert
McCall, Jonathan *
FW: draft thoughts
Tuesday, August 16, 2016 1:19:00 PM
20160814 eteplirsen draft thoughtsrscom rmc.doc

Now here are my reactions to Rachel’s comments and changes. As I said before, what I’d like is one
document with all the comments included but changes made as indicated.
I’m available by phone if needed at (b) (6)

.

Thx
rmc
Robert M Califf MD
Commissioner of Food and Drugs
From: Sherman, Rachel
Sent: Monday, August 15, 2016 9:49 AM
To: Califf, Robert
Subject: RE: draft thoughts

Rob,
I have attached some initial thoughts, and suggestions, as comments to your document.
(b) (5)

1. Did Dr. Woodcock overstep her bounds and become “too” involved in this application – and
was her level of involvement unusual for her or for the Center?

(b) (5)
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2. Was Dr. Woodcock unduly influenced by patient advocates?
(b) (5)

3. Was there a repressive atmosphere that inhibited free and open scientific exchange?
(b) (5)

4. Should this product be approved, does it set a “low bar” or encourage sloppy drug
development?
(b) (5)

There are several additional important points yet to be raised. (b) (5)
(b) (5)

s

On a personal note, I have spent the bulk of my career on expedited development. These
conversation are strikingly similar to those we had in the late 1980s and early 1990s. The first
“reasonably likely” approval was taken on the basis of subpart E; subpart H, with its safeguards,
patterned after that action, was promulgated the following year. In the very early days we had only
very immature development plans; as the entire community became more sophisticated the
products, and the data to support their use, improved in quality. Some therapies are no longer used
– some remain important. But the most striking lesson is that HIV is now a chronic disease and HCV
is curable.
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I believe the overarching lesson is that in the end, when faced with uncertainty of this magnitude,
one makes the best possible decision that best serves the public. These decisions, optimally done in
an atmosphere of consensus, are never straightforward.
I hope these thoughts are helpful.   I am, of course, happy to discuss.
Rachel
From: Califf, Robert
Sent: Sunday, August 14, 2016 5:55 PM
To: Sherman, Rachel
Subject: draft thoughts

Rachel,
These are draft thoughts and in no way a final decision. I’m interested in your critique and reaction.
I know that you have met with both Dr. Woodcock and Dr. Jenkins in your OMPT role and welcome
your views as I formulate my final decision.
Thanks for your help with this delicate matter.
rmc
Robert M Califf MD
Commissioner of Food and Drugs

FDAOC0001484

From:
To:
Subject:
Date:
Attachments:

Califf, Robert
Dickinson, Elizabeth (FDA)
FW: any time today for a quick checkin?
Tuesday, August 16, 2016 3:46:00 PM
Eteplirsen combined-comments 8-16-2016 rmc.doc

Here is where I am. I’ve kept all the comments. I plan to go back early in the AM and edit with some
of Rachel’s input. Also will add a conclusion. Need to (b) (5)
from other.
My editor, Jonathan McCall is working with it to keep version control and make sure there is a
record.
rmc
Robert M Califf MD
Commissioner of Food and Drugs

FDAOC0001494

From:
To:
Subject:
Date:
Attachments:

Califf, Robert
Sherman, Rachel
FW: any time today for a quick checkin?
Tuesday, August 16, 2016 4:10:00 PM
Eteplirsen combined-comments 8-16-2016 rmc.doc

Current version. Call when you can at (b) (6)
. I plan to go through and edit to the tune of your
retained comments in the AM. Jonathan is now helping out.
rmc
Robert M Califf MD
Commissioner of Food and Drugs

FDAOC0001507

From:
To:
Subject:
Date:

Califf, Robert
Sherman, Rachel; Dickinson, Elizabeth (FDA); McCall, Jonathan *
RE: next draft
Thursday, August 18, 2016 8:29:00 AM

I can’t go that far. But I’m not writing this to agree or disagree with Janet. I’m deferring to her
proper role and not over-ruling her. In doing so I need to justify that her behavior was ok (since it
was challenged) and ensure that her argument is rational and supportable.
An example where this couldn’t possibly be right is (b) (5)

rmc
Robert M Califf MD
Commissioner of Food and Drugs
From: Sherman, Rachel
Sent: Thursday, August 18, 2016 8:26 AM
To: Dickinson, Elizabeth (FDA); McCall, Jonathan *; Califf, Robert
Subject: RE: next draft

Yes and no. Because Janet does not agree that the quantity matters.
I’m on the fence about your first point. Does everyone agree that (b) (5)

From: Dickinson, Elizabeth (FDA)
Sent: Thursday, August 18, 2016 8:18 AM
To: Sherman, Rachel; McCall, Jonathan *; Califf, Robert
Subject: RE: next draft

Would this work? Not elegant, but clarifies the precise issue right up front.
(b) (5)

From: Sherman, Rachel
Sent: Thursday, August 18, 2016 8:03 AM
To: Dickinson, Elizabeth (FDA); McCall, Jonathan *; Califf, Robert
Subject: RE: next draft
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Hi all,
I like Liz’s edits. I’m not going to mark anything up – probably better if we discuss on the phone.
Thanks,
Rachel
From: Dickinson, Elizabeth (FDA)
Sent: Thursday, August 18, 2016 7:54 AM
To: Sherman, Rachel; McCall, Jonathan *; Califf, Robert
Subject: RE: next draft

I have added OCC’s comments over Rachel’s. In a few places I have made suggestions to
address (b) (5)
and should be the subject
of further discussion between Rob and Rachel.
Happy to discuss.
Liz
From: Sherman, Rachel
Sent: Wednesday, August 17, 2016 6:40 PM
To: McCall, Jonathan *; Califf, Robert
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: next draft

Hi Liz,
Please find attached the “clean” version with my high level comments.
Rachel
From: McCall, Jonathan *
Sent: Wednesday, August 17, 2016 2:42 PM
To: Califf, Robert
Cc: Sherman, Rachel; Dickinson, Elizabeth (FDA)
Subject: RE: next draft

Hello all –
A tracked/commented version and a “clean” version with all changes accepted are attached. In
addition to Dr. Califf’s most recent additions, I’ve made minor edits for grammar, clarity, and flow
(reflected in tracked version).
Please let me know if you have any questions!
Best,
Jonathan

FDAOC0001521

From: Califf, Robert
Sent: Wednesday, August 17, 2016 11:51 AM
To: McCall, Jonathan *
Cc: Sherman, Rachel; Dickinson, Elizabeth (FDA)
Subject: next draft

Jonathan,
I think I’d like to:
1.      Have you produce a new clean version.
2.      Retain the version with all the suggestions and edits so we don’t lose the thinking.
My major change here is adding a conclusion and “path forward”. But I’ve also editorialized more
based on Rachel’s comments which were very helpful.
I will do another edit this afternoon. I’m currently re-reading the supporting material. AS you look at
Jonathan’s product please pay special attention to the degree to which my comments can be useful
(b) (5)

(b) (5)

Thanks for your help.
Rmc,
Robert M Califf MD
Commissioner of Food and Drugs

FDAOC0001522

From: Koplow, Bret
Sent: Thursday, August 18, 2016 3:17 PM
To: Riley, Karen; Palmer, Kelly; Kraus, Tom
Cc: Raza, Mark
Subject: RE: Rob's Report - for your review & clearance

I’ve added a minor comment.

From: Riley, Karen
Sent: Thursday, August 18, 2016 3:07 PM
To: Palmer, Kelly; Koplow, Bret; Kraus, Tom
Subject: RE: Rob's Report - for your review & clearance

Here you go.
From: Palmer, Kelly
Sent: Thursday, August 18, 2016 2:59 PM
To: Riley, Karen; Koplow, Bret; Kraus, Tom
Subject: Rob's Report - for your review & clearance

Attached is this week’s Rob’s Report for your review and clearance. Please let me know if you have
any edits/concerns. Thanks!
Non-legal comment: There is a risk that some may construe this phrase to mean that on occasion the Agency makes
decisions based only on poor-quality evidence. Such a statement could be used to criticize the Agency. Perhaps this
could be reworded to avoid this risk.
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From:
To:
Cc:
Subject:
Date:

Califf, Robert
Sherman, Rachel; Chasan-Sloan, Deborah (FDA)
McCall, Jonathan *; Dickinson, Elizabeth (FDA)
RE: next draft
Monday, August 22, 2016 3:31:00 PM

OK, I’ve looked it over. Seems like we’re in striking distance. Will respond to all of these by this
evening.
rmc
From: Sherman, Rachel
Sent: Monday, August 22, 2016 12:57 PM
To: Chasan-Sloan, Deborah (FDA); Califf, Robert
Cc: McCall, Jonathan *; Dickinson, Elizabeth (FDA)
Subject: RE: next draft

Hi,
To move things along I took a peak.
I removed a few more comments and added a couple in response to Deborah’s edits.
(b) (5)

Rob, if you feel strongly that a reference should be retained Deborah has created a
footnote that works.
Note I did not correct update the header, just the file name.
Rob, I think you’re next after your meetings.
Rachel
From: Chasan-Sloan, Deborah (FDA)
Sent: Monday, August 22, 2016 12:34 PM
To: Califf, Robert
Cc: McCall, Jonathan *; Dickinson, Elizabeth (FDA); Sherman, Rachel
Subject: RE: next draft

All,
Attached are the consolidated comments from Rachel and me. For ease of review, I’ve deleted the
comments that I believe to be resolved and have left in those that still require some consideration.
Happy to discuss any of the comments and suggested edits.
Let me know when there’s another draft you’d like us to review, perhaps after you’ve had the
opportunity to speak with Drs. Borio, Woodcock, and Unger.
Thanks,

FDAOC0001525

Deborah
From: Sherman, Rachel
Sent: Monday, August 22, 2016 9:28 AM
To: Chasan-Sloan, Deborah (FDA)
Cc: Califf, Robert; McCall, Jonathan *
Subject: RE: next draft

You will see a change a “(b) (5)

where we describe that SE is a matter of judgement.

Liz and I struggled with how to say something without making it sound as if we forgot. We were very
close but I think this one last change make us even closer.
Everything else is highlighted mostly for Rob (unless we you agree with me…), except the comment
about (b) (5)
I think it will take Jonathan to clean up that sentence.
Happy to discuss.
From: Chasan-Sloan, Deborah (FDA)
Sent: Monday, August 22, 2016 9:24 AM
To: Sherman, Rachel; Califf, Robert; Dickinson, Elizabeth (FDA); McCall, Jonathan *
Subject: Re: next draft

Thanks, Rachel. I'll take a look shortly.
From: Sherman, Rachel
Sent: Monday, August 22, 2016 9:13 AM
To: Califf, Robert; Dickinson, Elizabeth (FDA); McCall, Jonathan *
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: next draft

Hi all,
A few comments and questions inserted and one edit that tracks something Liz and I were
pondering.
Deborah, you’re up next.
Rachel
From: Califf, Robert
Sent: Monday, August 22, 2016 7:51 AM
To: Dickinson, Elizabeth (FDA); Sherman, Rachel; McCall, Jonathan *
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: next draft

OK, I think we’re almost there. Not sure what the order for editing and reading should be.
I’m meeting with Dr. Borio this afternoon and will meet with Dr. Woodcock and Dr. Unger in next 48

FDAOC0001526

hours. At that point I can genuinely edit the section on the (b) (5)
Perhaps we should peg early next week to put this out.
Deborah, perhaps you should have first go at this?
rmc
From: Dickinson, Elizabeth (FDA)
Sent: Thursday, August 18, 2016 3:07 PM
To: Sherman, Rachel; McCall, Jonathan *; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: next draft

Rob (and Jonathan),
As promised, attached is a semi-clean revised draft incorporating the points on which we had
agreement per the discussion earlier today, leaving in comments about revisions Dr. Califf will
be making, and reorganizing slightly as discussed. Rachel has looked at this briefly already
and I have incorporated her comments.
I hope it captures what we discussed.
Liz
From: Sherman, Rachel
Sent: Thursday, August 18, 2016 8:03 AM
To: Dickinson, Elizabeth (FDA); McCall, Jonathan *; Califf, Robert
Subject: RE: next draft

Hi all,
I like Liz’s edits. I’m not going to mark anything up – probably better if we discuss on the phone.
Thanks,
Rachel
From: Dickinson, Elizabeth (FDA)
Sent: Thursday, August 18, 2016 7:54 AM
To: Sherman, Rachel; McCall, Jonathan *; Califf, Robert
Subject: RE: next draft

I have added OCC’s comments over Rachel’s. In a few places I have made suggestions to
address(b) (5)
and should be the subject
of further discussion between Rob and Rachel.
Happy to discuss.
Liz

FDAOC0001527

From: Sherman, Rachel
Sent: Wednesday, August 17, 2016 6:40 PM
To: McCall, Jonathan *; Califf, Robert
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: next draft

Hi Liz,
Please find attached the “clean” version with my high level comments.
Rachel
From: McCall, Jonathan *
Sent: Wednesday, August 17, 2016 2:42 PM
To: Califf, Robert
Cc: Sherman, Rachel; Dickinson, Elizabeth (FDA)
Subject: RE: next draft

Hello all –
A tracked/commented version and a “clean” version with all changes accepted are attached. In
addition to Dr. Califf’s most recent additions, I’ve made minor edits for grammar, clarity, and flow
(reflected in tracked version).
Please let me know if you have any questions!
Best,
Jonathan
From: Califf, Robert
Sent: Wednesday, August 17, 2016 11:51 AM
To: McCall, Jonathan *
Cc: Sherman, Rachel; Dickinson, Elizabeth (FDA)
Subject: next draft

Jonathan,
I think I’d like to:
1. Have you produce a new clean version.
2. Retain the version with all the suggestions and edits so we don’t lose the thinking.
My major change here is adding a conclusion and “path forward”. But I’ve also editorialized more
based on Rachel’s comments which were very helpful.
I will do another edit this afternoon. I’m currently re-reading the supporting material. AS you look at
Jonathan’s product please pay special attention to the degree to which my comments can be useful

FDAOC0001528

(b) (5)

Thanks for your help.
Rmc,
Robert M Califf MD
Commissioner of Food and Drugs

FDAOC0001529

From:
To:
Cc:
Subject:
Date:
Attachments:

Califf, Robert
Dickinson, Elizabeth (FDA); Sherman, Rachel; McCall, Jonathan *
Chasan-Sloan, Deborah (FDA)
RE: next draft
Monday, August 22, 2016 7:51:00 AM
Eteplirsen combined-comments 8-18-2016 reorganized and adopts someRSOCCRCcomments SEMI
CLEANrscom rmc.doc

OK, I think we’re almost there. Not sure what the order for editing and reading should be.
I’m meeting with Dr. Borio this afternoon and will meet with Dr. Woodcock and Dr. Unger in next 48
.
hours. At that point I can genuinely edit the section on the (b) (5)
Perhaps we should peg early next week to put this out.
Deborah, perhaps you should have first go at this?
rmc
From: Dickinson, Elizabeth (FDA)
Sent: Thursday, August 18, 2016 3:07 PM
To: Sherman, Rachel; McCall, Jonathan *; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: next draft

(

Rob (and Jonathan),
As promised, attached is a semi-clean revised draft incorporating the points on which we had
agreement per the discussion earlier today, leaving in comments about revisions Dr. Califf will
be making, and reorganizing slightly as discussed. Rachel has looked at this briefly already
and I have incorporated her comments.
I hope it captures what we discussed.
Liz
From: Sherman, Rachel
Sent: Thursday, August 18, 2016 8:03 AM
To: Dickinson, Elizabeth (FDA); McCall, Jonathan *; Califf, Robert
Subject: RE: next draft

Hi all,
I like Liz’s edits. I’m not going to mark anything up – probably better if we discuss on the phone.
Thanks,
Rachel
From: Dickinson, Elizabeth (FDA)
Sent: Thursday, August 18, 2016 7:54 AM

FDAOC0001530

To: Sherman, Rachel; McCall, Jonathan *; Califf, Robert
Subject: RE: next draft

I have added OCC’s comments over Rachel’s. In a few places I have made suggestions to
address (b) (5)
and should be the subject
of further discussion between Rob and Rachel.
Happy to discuss.
Liz
From: Sherman, Rachel
Sent: Wednesday, August 17, 2016 6:40 PM
To: McCall, Jonathan *; Califf, Robert
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: next draft

Hi Liz,
Please find attached the “clean” version with my high level comments.
Rachel
From: McCall, Jonathan *
Sent: Wednesday, August 17, 2016 2:42 PM
To: Califf, Robert
Cc: Sherman, Rachel; Dickinson, Elizabeth (FDA)
Subject: RE: next draft

Hello all –
A tracked/commented version and a “clean” version with all changes accepted are attached. In
addition to Dr. Califf’s most recent additions, I’ve made minor edits for grammar, clarity, and flow
(reflected in tracked version).
Please let me know if you have any questions!
Best,
Jonathan
From: Califf, Robert
Sent: Wednesday, August 17, 2016 11:51 AM
To: McCall, Jonathan *
Cc: Sherman, Rachel; Dickinson, Elizabeth (FDA)
Subject: next draft

Jonathan,

FDAOC0001531

I think I’d like to:
1.      Have you produce a new clean version.
2.      Retain the version with all the suggestions and edits so we don’t lose the thinking.
My major change here is adding a conclusion and “path forward”. But I’ve also editorialized more
based on Rachel’s comments which were very helpful.
I will do another edit this afternoon. I’m currently re-reading the supporting material. AS you look at
Jonathan’s product please pay special attention to the degree to which my comments can be useful
(b) (5)

Thanks for your help.
Rmc,
Robert M Califf MD
Commissioner of Food and Drugs

FDAOC0001532
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(b) (5)

1

FDAOC0001533

From:
To:
Subject:
Date:

Califf, Robert
Ligon, Sharnell (CDER)
Re: Sarepta communication
Wednesday, August 24, 2016 8:29:35 AM

Perfect. Thx
Rmc

Robert M Califf MD
Commissioner of Food and Drugs

From: Sharnell Ligon <Sharnell.Ligon@fda.hhs.gov>
Date: Wednesday, August 24, 2016 at 8:28 AM
To: apple <rmc1@fda.hhs.gov>
Subject: RE: Sarepta communication
Good Morning Dr. Califf,
I followed up with Dr. Woodcock regarding your query and she wanted me to let you know that the
letter was drafted and signed off on by the review group, but went out under her signature. There
was a consensus between her and the division except for a small issue about how many days after
receipt of the action we would act. Please let me know if this is helpful or if you require additional
information.
Kind Regards,
Sharnell

From: Califf, Robert
Sent: Wednesday, August 24, 2016 8:03 AM
To: Ligon, Sharnell (CDER)
Subject: Re: Sarepta communication

Sharnell,
This is a letter from Janet. She had referred to a previous letter that was signed by
the review group as I understood it.

FDAOC0001561

Thx
Rmc

Robert M Califf MD
Commissioner of Food and Drugs

From: Sharnell Ligon <Sharnell.Ligon@fda.hhs.gov>
Date: Tuesday, August 23, 2016 at 2:33 PM
To: apple <rmc1@fda.hhs.gov>
Subject: Sarepta communication
Dear Dr. Califf,
Per your request, attached is the letter that was sent to Sarepta.
Kind Regards,
Sharnell

FDAOC0001562

From:
To:
Subject:
Date:

Califf, Robert
Woodcock, Janet
RE: Also
Thursday, August 25, 2016 5:27:00 PM

Thanks. I know this isn’t easy!
rmc
Robert M Califf MD
Commissioner of Food and Drugs
From: Woodcock, Janet
Sent: Thursday, August 25, 2016 3:28 PM
To: Califf, Robert
Subject: Also

I believe the premise that I should not be “involved” in the detailed activities of the Center is
incorrect. I am ultimately held accountable for everything CDER does, and often have to defend
such actions in front of Congress and the media. I am routinely involved in most of the controversial
actions and problematic processes. I think that Lu, from what you told me, is conflating
“involvement” with something else--In contradistinction, I do not, and did not in this case, try to suborn or pressure any review scientist
to change their analysis or point of view. In fact, I repeatedly reminded the staff that their opinion
was their own and that they are required (by regulation) to set down their own analysis and sign it.  
I stated that I had a different analysis, but did not pressure anyone to change theirs. I also did not
interfere in any way in the design of the Advisory Committee meetings, including the briefing
materials. I made a brief presentation to the meeting, which summarized my views of how FDA
should approach rare fatal diseases. During the AC, I only offered brief clarifying comments, not any
opinion on approvability etc. I am very aware that pressuring a reviewer or team is inappropriate,
and I went out of my way to avoid doing this.
However, it would have been bizarre of me to wait until the last minute to share my differing opinion
with the team, after they had been moving toward a particular action.
As far as the letter, we had been discussing whether the original WB data represented substantial
evidence and so after a call with Rich and me, the firm agreed to do more biopsies. They send us a
letter and sought a response. The new drugs folks (John Jenkins, Ellis Unger, and Bob T) were at a
retreat with me, and agreed on doing the letter, I drafted it that afternoon per our discussion and
then it was worked on by the Division, running it by John, Ellis, and Bob (who were still at the
retreat), and then getting it to me a the end of the day. I made one slight modification (shortening
the review timeline by 2 days) and then signed and sent it. So they were (reluctantly) on board with
this plan. When the WB data came back and were low, OND felt they did not meet the “meaningful”
level, even though they were statistically significant and thus met the “substantial evidence” test. So
OND had been prepared to go along with the approval, but the low amounts of dystrophin on the
biopsies gave them too much pause. Same with John.

FDAOC0001563

jw

FDAOC0001564

From:
To:
Subject:
Date:

Califf, Robert
Temple, Robert
RE:
Sunday, August 28, 2016 7:16:00 AM

Time to touch base today on this and tomorrow’s diabetes meeting?
rmc
From: Temple, Robert
Sent: Thursday, August 25, 2016 2:59 PM
To: Califf, Robert
Subject:

Forgot to mention.   If you wanted to discuss eteplirsen (not that you don’t have all the data and
analyses), I’d be glad to.

FDAOC0001565

From:
To:
Cc:
Subject:
Date:
Attachments:

Califf, Robert
McCall, Jonathan *
Sherman, Rachel; Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA)
eteplirsen
Sunday, August 28, 2016 7:58:00 AM
20160828 Eteplirsen combined 8-24-2016 CLEAN-COMMENTED.doc

Friends,
I think I’ve addressed all the comments and read it thoroughly. I want to make sure we’ve covered
the post-marketing orders. I’ve also re-read the documents and I don’t believe I’ve left anything
unaddressed.
Jonathan, can you produce a clean version?
thx
rmc

FDAOC0001566

From:
To:
Cc:
Subject:
Date:

Califf, Robert
Chasan-Sloan, Deborah (FDA); Sherman, Rachel; McCall, Jonathan *
Dickinson, Elizabeth (FDA)
RE: eteplirsen
Sunday, August 28, 2016 9:44:00 AM

thx
Robert M Califf MD
Commissioner of Food and Drugs
From: Chasan-Sloan, Deborah (FDA)
Sent: Sunday, August 28, 2016 9:15 AM
To: Sherman, Rachel; McCall, Jonathan *; Califf, Robert
Cc: Dickinson, Elizabeth (FDA)
Subject: Re: eteplirsen

I should be able to review this tonight. If there's a clean version by then, I'll plan to work off of
that.
FYI, Liz returns to the office on Tuesday.
Sent from my BlackBerry 10 smartphone on the Verizon Wireless 4G LTE network.
From: Sherman, Rachel
Sent: Sunday, August 28, 2016 8:23 AM
To: McCall, Jonathan *; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA)
Subject: Re: eteplirsen

I'm working off a phone so can't edit, sorry.
(b) (5)

Otherwise looks good to me.

From: Califf, Robert <RMC1@fda.hhs.gov>
Date: August 28, 2016 at 7:58:54 AM EDT
To: McCall, Jonathan * <Jonathan.McCall@fda.hhs.gov>
Cc: Dickinson, Elizabeth (FDA) <Elizabeth.Dickinson@fda.hhs.gov>, Chasan-Sloan, Deborah
(FDA) <Deborah.Chasan-Sloan@fda.hhs.gov>, Sherman, Rachel

FDAOC0001577

<Rachel.Sherman@fda.hhs.gov>
Subject: eteplirsen
Friends,
I think I’ve addressed all the comments and read it thoroughly. I want to make sure we’ve covered
the post-marketing orders. I’ve also re-read the documents and I don’t believe I’ve left anything
unaddressed.
Jonathan, can you produce a clean version?
thx
rmc

FDAOC0001578

From:
To:
Cc:
Subject:
Date:

Califf, Robert
Chasan-Sloan, Deborah (FDA); McCall, Jonathan *; Sherman, Rachel
Dickinson, Elizabeth (FDA)
RE: eteplirsen
Sunday, August 28, 2016 10:21:00 PM

Thanks. I guess we’ll need citations for quotes, and I think it would be good if OCC can help. I
appreciate your help with all this.
rmc
Robert M Califf MD
Commissioner of Food and Drugs
From: Chasan-Sloan, Deborah (FDA)
Sent: Sunday, August 28, 2016 10:16 PM
To: McCall, Jonathan *; Sherman, Rachel; Califf, Robert
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen
(b) (5)

Thanks,
Deborah
From: McCall, Jonathan *
Sent: Sunday, August 28, 2016 2:22 PM
To: Sherman, Rachel; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

Hello all –
I’ve attached clean and tracked versions that incorporate Rachel’s suggestions below.
Please let me know if you need anything else!
Thanks!

FDAOC0001579

-J
From: Sherman, Rachel
Sent: Sunday, August 28, 2016 8:23 AM
To: McCall, Jonathan *; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA)
Subject: Re: eteplirsen

I'm working off a phone so can't edit, sorry.
(b) (5)

Otherwise looks good to me.

From: Califf, Robert <RMC1@fda.hhs.gov>
Date: August 28, 2016 at 7:58:54 AM EDT
To: McCall, Jonathan * <Jonathan.McCall@fda.hhs.gov>
Cc: Dickinson, Elizabeth (FDA) <Elizabeth.Dickinson@fda.hhs.gov>, Chasan-Sloan, Deborah
(FDA) <Deborah.Chasan-Sloan@fda.hhs.gov>, Sherman, Rachel
<Rachel.Sherman@fda.hhs.gov>
Subject: eteplirsen
Friends,
I think I’ve addressed all the comments and read it thoroughly. I want to make sure we’ve covered
the post-marketing orders. I’ve also re-read the documents and I don’t believe I’ve left anything
unaddressed.
Jonathan, can you produce a clean version?
thx
rmc

FDAOC0001580

From:
To:
Cc:
Subject:
Date:
Attachments:

Califf, Robert
Chasan-Sloan, Deborah (FDA); McCall, Jonathan *; Sherman, Rachel
Dickinson, Elizabeth (FDA)
RE: eteplirsen
Sunday, August 28, 2016 10:28:00 PM
20160828 Eteplirsen CLEAN(occ) rmc.doc

Agreed with all comments and suggestions. I think its looking good.
rmc
Robert M Califf MD
Commissioner of Food and Drugs
From: Chasan-Sloan, Deborah (FDA)
Sent: Sunday, August 28, 2016 10:16 PM
To: McCall, Jonathan *; Sherman, Rachel; Califf, Robert
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

(b) (5)

Thanks,
Deborah
From: McCall, Jonathan *
Sent: Sunday, August 28, 2016 2:22 PM
To: Sherman, Rachel; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

Hello all –
I’ve attached clean and tracked versions that incorporate Rachel’s suggestions below.
Please let me know if you need anything else!
Thanks!
-J

FDAOC0001581

From: Sherman, Rachel
Sent: Sunday, August 28, 2016 8:23 AM
To: McCall, Jonathan *; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA)
Subject: Re: eteplirsen

I'm working off a phone so can't edit, sorry.
(b) (5)

Otherwise looks good to me.

From: Califf, Robert <RMC1@fda.hhs.gov>
Date: August 28, 2016 at 7:58:54 AM EDT
To: McCall, Jonathan * <Jonathan.McCall@fda.hhs.gov>
Cc: Dickinson, Elizabeth (FDA) <Elizabeth.Dickinson@fda.hhs.gov>, Chasan-Sloan, Deborah
(FDA) <Deborah.Chasan-Sloan@fda.hhs.gov>, Sherman, Rachel
<Rachel.Sherman@fda.hhs.gov>
Subject: eteplirsen
Friends,
I think I’ve addressed all the comments and read it thoroughly. I want to make sure we’ve covered
the post-marketing orders. I’ve also re-read the documents and I don’t believe I’ve left anything
unaddressed.
Jonathan, can you produce a clean version?
thx
rmc

FDAOC0001582

DRAFT RMC 8/23/2017 1:55 PM DELIBERATIVE PROCESS/CONFIDENTIAL

(b) (5)

1

FDAOC0001583

DRAFT RMC 8/23/2017 1:55 PM DELIBERATIVE PROCESS/CONFIDENTIAL

(b) (5)

2

FDAOC0001584

From:
To:
Subject:
Date:

Califf, Robert
Dickinson, Elizabeth (FDA)
RE: Tuesday Morning
Tuesday, August 30, 2016 7:17:00 AM

Talk to you soon. I’m in the office and best # is(b) (6)
Rmc

From: Dickinson, Elizabeth (FDA)
Sent: Monday, August 29, 2016 7:03 PM
To: Califf, Robert
Subject: Tuesday Morning

Hello, Dr. C,
I am just back from Colorado. We had snow in Leadville.
You and I have an 8:15 meeting on the calendar tomorrow. I will plan to call you at that time
on your cell, unless I hear otherwise.
I will not have read the most recent draft of the eteplirsen memo, but will do so after we talk.
Hope all is well.
Liz

FDAOC0001594

FDAOC0001595

From:
To:
Subject:
Date:

Califf, Robert
Woodcock, Janet
RE: I spoke to the firm
Friday, September 02, 2016 11:50:00 AM

Let’s discuss over weekend. I need to understand some nuances on this part. Let me know your
availability.
thx
From: Woodcock, Janet
Sent: Friday, September 02, 2016 11:01 AM
To: Califf, Robert
Subject: I spoke to the firm

And got a much better idea of what is going on. There are a number of studies, but the dose
comparison study is not started, they need to reach agreement on the details of the protocol with
the division. Of course, they have agreed to do this study.
The ongoing studies with eteplersin on exon 51 amenable:
“PROVMOVI” study: 2yr open label almost at full enrollement. Will use new validated method for
dystrophin WB and will use an automated method for ICH that has been validated.   Around 70
patients. (b) (4)
.
204:   45 patient. Overenrolled. Open label safety study in non-ambulatory boys. No biopsies.
203: Open label 1 year with extension. MRI studies in age 4-6.   Overenrolled already.
Studies on another molecule:
Exon 45/53 amenable Randomized concurrent open label control study. Ethical problems
encountered in doing weekly IV therapy in a placebo group of children. Our ethics people in the
Peds group said they could do weekly Ivs, probably non-feasible for a 2 year study in children.
Apparently Europe was ok w Ports, not sure how this was worked out. Intitiated. Patients enrolled,
currently in 4-week pre-dosing observation period. 2 sites open. Will also have sites in europe. This
study could shed light on the surrogate. jw

FDAOC0001628

From:
To:
Cc:
Subject:
Date:

Califf, Robert
Dickinson, Elizabeth (FDA); McCall, Jonathan *; Sherman, Rachel
Chasan-Sloan, Deborah (FDA)
RE: eteplirsen
Friday, September 02, 2016 12:50:00 PM

This looks good as far as I can tell. Will find cites tonight or tomorrow. Out of action now for Denver
lab visit.
Thx
rmc
From: Dickinson, Elizabeth (FDA)
Sent: Thursday, September 01, 2016 6:37 PM
To: McCall, Jonathan *; Califf, Robert; Sherman, Rachel
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen

(b) (5)

Liz
From: McCall, Jonathan *
Sent: Monday, August 29, 2016 10:06 AM
To: Califf, Robert; Chasan-Sloan, Deborah (FDA); Sherman, Rachel
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

I wasn’t sure if anyone needed a further clean copy of this, but here are tracked and clean versions.
I’ve made two modifications that I wanted to highlight:
(b) (5)

FDAOC0001629

(b) (5)

Please let me know if you have any questions!
Thanks!
-J
From: Califf, Robert
Sent: Sunday, August 28, 2016 10:28 PM
To: Chasan-Sloan, Deborah (FDA); McCall, Jonathan *; Sherman, Rachel
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

Agreed with all comments and suggestions. I think its looking good.
rmc
Robert M Califf MD
Commissioner of Food and Drugs
From: Chasan-Sloan, Deborah (FDA)
Sent: Sunday, August 28, 2016 10:16 PM
To: McCall, Jonathan *; Sherman, Rachel; Califf, Robert
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

(b) (5)

Thanks,
Deborah
From: McCall, Jonathan *
Sent: Sunday, August 28, 2016 2:22 PM
To: Sherman, Rachel; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

Hello all –
I’ve attached clean and tracked versions that incorporate Rachel’s suggestions below.

FDAOC0001630

Please let me know if you need anything else!
Thanks!
-J
From: Sherman, Rachel
Sent: Sunday, August 28, 2016 8:23 AM
To: McCall, Jonathan *; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA)
Subject: Re: eteplirsen

I'm working off a phone so can't edit, sorry.
(b) (5)

Otherwise looks good to me.

From: Califf, Robert <RMC1@fda.hhs.gov>
Date: August 28, 2016 at 7:58:54 AM EDT
To: McCall, Jonathan * <Jonathan.McCall@fda.hhs.gov>
Cc: Dickinson, Elizabeth (FDA) <Elizabeth.Dickinson@fda.hhs.gov>, Chasan-Sloan, Deborah
(FDA) <Deborah.Chasan-Sloan@fda.hhs.gov>, Sherman, Rachel
<Rachel.Sherman@fda.hhs.gov>
Subject: eteplirsen
Friends,
I think I’ve addressed all the comments and read it thoroughly. I want to make sure we’ve covered
the post-marketing orders. I’ve also re-read the documents and I don’t believe I’ve left anything
unaddressed.
Jonathan, can you produce a clean version?
thx
rmc

FDAOC0001631

From:
To:
Subject:
Date:

Califf, Robert
Dickinson, Elizabeth (FDA); Sherman, Rachel; Chasan-Sloan, Deborah (FDA); McCall, Jonathan *
RE: eteplirsen
Saturday, September 03, 2016 11:36:00 AM

Thanks. Trying to catch up this morning after the Ark./Denver trip. I think I’ve got the latest version
of everything.
rmc
From: Dickinson, Elizabeth (FDA)
Sent: Saturday, September 03, 2016 11:08 AM
To: Sherman, Rachel; Chasan-Sloan, Deborah (FDA); McCall, Jonathan *; Califf, Robert
Subject: RE: eteplirsen

Thanks, Rachel.
(b) (5)

Liz
From: Sherman, Rachel
Sent: Saturday, September 03, 2016 8:47 AM
To: Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA); McCall, Jonathan *; Califf, Robert
Subject: RE: eteplirsen

Hi,
(b) (5)

FDAOC0001632

(b) (5)

Once Deborah and Liz comment, Rob it’s your turn.
Rachel
From: Chasan-Sloan, Deborah (FDA)
Sent: Friday, September 02, 2016 6:26 PM
To: Sherman, Rachel; Dickinson, Elizabeth (FDA); McCall, Jonathan *; Califf, Robert
Subject: RE: eteplirsen

(b) (5)

From: Sherman, Rachel
Sent: Friday, September 02, 2016 6:02
To: Dickinson, Elizabeth (FDA); McCall, Jonathan *; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen

I can look on Monday if no on beats me to it. But we will only be searching the appeal documents,
not the entire submission.
That said, these are Rob’s points so he may well know what prompted him to include them.
(b) (5)

From: Dickinson, Elizabeth (FDA)
Sent: Friday, September 02, 2016 4:06 PM
To: McCall, Jonathan *; Califf, Robert; Sherman, Rachel
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen

(b) (5)

FDAOC0001633

From: McCall, Jonathan *
Sent: Friday, September 02, 2016 2:13 PM
To: Califf, Robert; Dickinson, Elizabeth (FDA); Sherman, Rachel
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen

See comments in the attached – I found a citation for (b) (5)
(b) (5)
(b) (5)

Only changes here are addition of my comments with citation info.
Thanks!
-J
From: Califf, Robert
Sent: Friday, September 02, 2016 12:51 PM
To: Dickinson, Elizabeth (FDA); McCall, Jonathan *; Sherman, Rachel
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen

This looks good as far as I can tell. Will find cites tonight or tomorrow. Out of action now for Denver
lab visit.
Thx
rmc
From: Dickinson, Elizabeth (FDA)
Sent: Thursday, September 01, 2016 6:37 PM
To: McCall, Jonathan *; Califf, Robert; Sherman, Rachel
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen

(b) (5)

Liz

FDAOC0001634

From: McCall, Jonathan *
Sent: Monday, August 29, 2016 10:06 AM
To: Califf, Robert; Chasan-Sloan, Deborah (FDA); Sherman, Rachel
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

I wasn’t sure if anyone needed a further clean copy of this, but here are tracked and clean versions.
I’ve made two modifications that I wanted to highlight:
(b) (5)

Please let me know if you have any questions!
Thanks!
-J
From: Califf, Robert
Sent: Sunday, August 28, 2016 10:28 PM
To: Chasan-Sloan, Deborah (FDA); McCall, Jonathan *; Sherman, Rachel
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

Agreed with all comments and suggestions. I think its looking good.
rmc
Robert M Califf MD
Commissioner of Food and Drugs
From: Chasan-Sloan, Deborah (FDA)
Sent: Sunday, August 28, 2016 10:16 PM
To: McCall, Jonathan *; Sherman, Rachel; Califf, Robert
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

(b) (5)

FDAOC0001635

(b) (5)

Thanks,
Deborah
From: McCall, Jonathan *
Sent: Sunday, August 28, 2016 2:22 PM
To: Sherman, Rachel; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

Hello all –
I’ve attached clean and tracked versions that incorporate Rachel’s suggestions below.
Please let me know if you need anything else!
Thanks!
-J
From: Sherman, Rachel
Sent: Sunday, August 28, 2016 8:23 AM
To: McCall, Jonathan *; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA)
Subject: Re: eteplirsen

I'm working off a phone so can't edit, sorry.
(b) (5)

Otherwise looks good to me.

From: Califf, Robert <RMC1@fda.hhs.gov>

FDAOC0001636

Date: August 28, 2016 at 7:58:54 AM EDT
To: McCall, Jonathan * <Jonathan.McCall@fda.hhs.gov>
Cc: Dickinson, Elizabeth (FDA) <Elizabeth.Dickinson@fda.hhs.gov>, Chasan-Sloan, Deborah
(FDA) <Deborah.Chasan-Sloan@fda.hhs.gov>, Sherman, Rachel
<Rachel.Sherman@fda.hhs.gov>
Subject: eteplirsen
Friends,
I think I’ve addressed all the comments and read it thoroughly. I want to make sure we’ve covered
the post-marketing orders. I’ve also re-read the documents and I don’t believe I’ve left anything
unaddressed.
Jonathan, can you produce a clean version?
thx
rmc

FDAOC0001637

From:
To:
Subject:
Date:

Califf, Robert
Sherman, Rachel; Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA); McCall, Jonathan *
RE: eteplirsen
Sunday, September 04, 2016 8:50:00 AM

OK, on these matters:
(b) (5)

There are ample references,

Clinical development success rates:
(b) (5)

See next email.
Thx for all you’ve done with this. we’re close.
rmc
From: Sherman, Rachel
Sent: Saturday, September 03, 2016 8:47 AM
To: Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA); McCall, Jonathan *; Califf, Robert
Subject: RE: eteplirsen

Hi,

FDAOC0001638

(b) (5)

Once Deborah and Liz comment, Rob it’s your turn.
Rachel
From: Chasan-Sloan, Deborah (FDA)
Sent: Friday, September 02, 2016 6:26 PM
To: Sherman, Rachel; Dickinson, Elizabeth (FDA); McCall, Jonathan *; Califf, Robert
Subject: RE: eteplirsen
(b) (5)

From: Sherman, Rachel
Sent: Friday, September 02, 2016 6:02
To: Dickinson, Elizabeth (FDA); McCall, Jonathan *; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen

I can look on Monday if no on beats me to it. But we will only be searching the appeal documents,
not the entire submission.
That said, these are Rob’s points so he may well know what prompted him to include them.
(b) (5)

FDAOC0001639

(b) (5)

From: Dickinson, Elizabeth (FDA)
Sent: Friday, September 02, 2016 4:06 PM
To: McCall, Jonathan *; Califf, Robert; Sherman, Rachel
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen

(b) (5)

From: McCall, Jonathan *
Sent: Friday, September 02, 2016 2:13 PM
To: Califf, Robert; Dickinson, Elizabeth (FDA); Sherman, Rachel
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen

See comments in the attached – I found a citation for (b) (5)

Only changes here are addition of my comments with citation info.
Thanks!
-J
From: Califf, Robert
Sent: Friday, September 02, 2016 12:51 PM
To: Dickinson, Elizabeth (FDA); McCall, Jonathan *; Sherman, Rachel
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen

This looks good as far as I can tell. Will find cites tonight or tomorrow. Out of action now for Denver
lab visit.
Thx
rmc
From: Dickinson, Elizabeth (FDA)
Sent: Thursday, September 01, 2016 6:37 PM
To: McCall, Jonathan *; Califf, Robert; Sherman, Rachel
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen

(b) (5)

FDAOC0001640

(b) (5)

Liz
From: McCall, Jonathan *
Sent: Monday, August 29, 2016 10:06 AM
To: Califf, Robert; Chasan-Sloan, Deborah (FDA); Sherman, Rachel
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

I wasn’t sure if anyone needed a further clean copy of this, but here are tracked and clean versions.
I’ve made two modifications that I wanted to highlight:
(b) (5)

Please let me know if you have any questions!
Thanks!
-J
From: Califf, Robert
Sent: Sunday, August 28, 2016 10:28 PM
To: Chasan-Sloan, Deborah (FDA); McCall, Jonathan *; Sherman, Rachel
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

Agreed with all comments and suggestions. I think its looking good.
rmc
Robert M Califf MD
Commissioner of Food and Drugs
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From: Chasan-Sloan, Deborah (FDA)
Sent: Sunday, August 28, 2016 10:16 PM
To: McCall, Jonathan *; Sherman, Rachel; Califf, Robert
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

(b) (5)

Thanks,
Deborah
From: McCall, Jonathan *
Sent: Sunday, August 28, 2016 2:22 PM
To: Sherman, Rachel; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

Hello all –
I’ve attached clean and tracked versions that incorporate Rachel’s suggestions below.
Please let me know if you need anything else!
Thanks!
-J
From: Sherman, Rachel
Sent: Sunday, August 28, 2016 8:23 AM
To: McCall, Jonathan *; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA)
Subject: Re: eteplirsen

I'm working off a phone so can't edit, sorry.
(b) (5)
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(b) (5)

Otherwise looks good to me.

From: Califf, Robert <RMC1@fda.hhs.gov>
Date: August 28, 2016 at 7:58:54 AM EDT
To: McCall, Jonathan * <Jonathan.McCall@fda.hhs.gov>
Cc: Dickinson, Elizabeth (FDA) <Elizabeth.Dickinson@fda.hhs.gov>, Chasan-Sloan, Deborah
(FDA) <Deborah.Chasan-Sloan@fda.hhs.gov>, Sherman, Rachel
<Rachel.Sherman@fda.hhs.gov>
Subject: eteplirsen
Friends,
I think I’ve addressed all the comments and read it thoroughly. I want to make sure we’ve covered
the post-marketing orders. I’ve also re-read the documents and I don’t believe I’ve left anything
unaddressed.
Jonathan, can you produce a clean version?
thx
rmc

FDAOC0001643

From:
To:
Cc:
Subject:
Date:
Attachments:

Califf, Robert
McCall, Jonathan *; Dickinson, Elizabeth (FDA); Sherman, Rachel
Chasan-Sloan, Deborah (FDA)
RE: eteplirsen
Sunday, September 04, 2016 9:05:00 AM
20160828 Eteplirsen CLEAN(occ) rmc JM CLEAN (cites added) JM rmc.doc

Friends,
I have made only a few edits, and it seems like the only unresolved issues are the citations and
making sure the “next .steps” squares with CDER. We also have materials from Katie Conover and a
preferred strategy of “roll out”. Jonathan, can you tidy this up and Liz, Deborah and Rachel, please
weigh in on whether I’m wrong in my thinking that I want to frame this in a way that not only is clear
about what I’ve done and why I’ve done it, but also will shape the discussion in a way that is
productive. I truly believe that there is little in this particular decision that is relevant to the future
of drug development/FDA, but there is a lot in the generalizable issues.
Thanks again for all your help with this. I hope I’m being open enough to your input as “FDA
veterans”.
Jonathan, let me know if there are residual issues that you are detecting as you package this up.
rmc
From: McCall, Jonathan *
Sent: Friday, September 02, 2016 2:13 PM
To: Califf, Robert; Dickinson, Elizabeth (FDA); Sherman, Rachel
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen

See comments in the attached – I found a citation for (b) (5)

Only changes here are addition of my comments with citation info.
Thanks!
-J
From: Califf, Robert
Sent: Friday, September 02, 2016 12:51 PM
To: Dickinson, Elizabeth (FDA); McCall, Jonathan *; Sherman, Rachel
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen
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This looks good as far as I can tell. Will find cites tonight or tomorrow. Out of action now for Denver
lab visit.
Thx
rmc
From: Dickinson, Elizabeth (FDA)
Sent: Thursday, September 01, 2016 6:37 PM
To: McCall, Jonathan *; Califf, Robert; Sherman, Rachel
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen

(b) (5)

Liz
From: McCall, Jonathan *
Sent: Monday, August 29, 2016 10:06 AM
To: Califf, Robert; Chasan-Sloan, Deborah (FDA); Sherman, Rachel
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

I wasn’t sure if anyone needed a further clean copy of this, but here are tracked and clean versions.
I’ve made two modifications that I wanted to highlight:
(b) (5)

Please let me know if you have any questions!
Thanks!
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-J
From: Califf, Robert
Sent: Sunday, August 28, 2016 10:28 PM
To: Chasan-Sloan, Deborah (FDA); McCall, Jonathan *; Sherman, Rachel
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

Agreed with all comments and suggestions. I think its looking good.
rmc
Robert M Califf MD
Commissioner of Food and Drugs
From: Chasan-Sloan, Deborah (FDA)
Sent: Sunday, August 28, 2016 10:16 PM
To: McCall, Jonathan *; Sherman, Rachel; Califf, Robert
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

(b) (5)

Thanks,
Deborah
From: McCall, Jonathan *
Sent: Sunday, August 28, 2016 2:22 PM
To: Sherman, Rachel; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

Hello all –
I’ve attached clean and tracked versions that incorporate Rachel’s suggestions below.
Please let me know if you need anything else!
Thanks!
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-J
From: Sherman, Rachel
Sent: Sunday, August 28, 2016 8:23 AM
To: McCall, Jonathan *; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA)
Subject: Re: eteplirsen

I'm working off a phone so can't edit, sorry.
(b) (5)

Otherwise looks good to me.

From: Califf, Robert <RMC1@fda.hhs.gov>
Date: August 28, 2016 at 7:58:54 AM EDT
To: McCall, Jonathan * <Jonathan.McCall@fda.hhs.gov>
Cc: Dickinson, Elizabeth (FDA) <Elizabeth.Dickinson@fda.hhs.gov>, Chasan-Sloan, Deborah
(FDA) <Deborah.Chasan-Sloan@fda.hhs.gov>, Sherman, Rachel
<Rachel.Sherman@fda.hhs.gov>
Subject: eteplirsen
Friends,
I think I’ve addressed all the comments and read it thoroughly. I want to make sure we’ve covered
the post-marketing orders. I’ve also re-read the documents and I don’t believe I’ve left anything
unaddressed.
Jonathan, can you produce a clean version?
thx
rmc
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DRAFT RMC 8/24/2017 8:04 AM DELIBERATIVE PROCESS/CONFIDENTIAL

(b) (5)

1
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From:
To:
Cc:
Subject:
Date:
Attachments:

Importance:

Califf, Robert
Conover, Katie; Rodriguez, Jennifer
Sherman, Rachel; Dickinson, Elizabeth (FDA); Chasan-Sloan, Deborah (FDA); McCall, Jonathan *
FW: Review of materials for drug approval
Sunday, September 04, 2016 10:43:00 AM
eteplirsen KMQA (occ) 8.9.16 (occ 8-15) oma83016.doc
eteplirsen PR draft occ reviewed Aug2016.doc
image013.png
High

Katie and Jen,
I’ve copied those working on the appeal documents. A few comments are embedded.
This is a good start. I feel the urge to give more detail from the document, especially on the follow
on requirements and some technical issues: (b) (5)

rmc
From: Conover, Katie
Sent: Thursday, September 01, 2016 11:33 AM
To: Califf, Robert
Subject: Review of materials for drug approval
Importance: High

Hi Dr. Califf,
In anticipation of our discussion this afternoon, attached please find a draft press release and KMQA
to support communications around the approval of the drug. We have not yet sent these materials
to Liz – but I am sharing with you now so that you can see what we are envisioning.
I have asked Jen Rodriguez, who has been working on these materials and communications plans, to
join me for the call as well. We look forward to speaking with you and providing additional context
regarding our communications recommendations.
Best,
Katie
Katie Conover
Acting Associate Commissioner
Office of External Affairs
U.S. Food and Drug Administration
Tel: 240-402-2402 / Cell: 301-512-9120
priscilla.conover@fda.hhs.gov
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From:
To:
Cc:
Subject:
Date:
Attachments:

Davies, Kathleen
Sherman, Rachel; Ortwerth, Michael; Soreth, Janice M
Dickinson, Elizabeth (FDA); Chasan-Sloan, Deborah (FDA); Califf, Robert
RE: Confidential and time sensitive.
Monday, September 05, 2016 1:15:28 PM
DupreeB-502JustificationRequest-22Jan2016-PCNS--OHCA Cleared--CLEAN.DOC

Hi All,
I spoke with Andrea in OHCA earlier this year and she had provided his appearance memo as an
example to me for the AC project. I’ve attached it in case it is useful to the group. My
understanding from her is that OHCA handles patient recruitment, not the Centers directly, but
confirm with her to be certain as to the process.
Thanks,
Kathleen
From: Sherman, Rachel
Sent: Monday, September 05, 2016 8:15 AM
To: Ortwerth, Michael; Soreth, Janice M
Cc: Davies, Kathleen; Dickinson, Elizabeth (FDA); Chasan-Sloan, Deborah (FDA); Califf, Robert
Subject: Confidential and time sensitive.

Hi Michael and Janice,
Please see below re the April 25th DMD AC. Can you find out how who nominated Mr. Dupree and
how his holdings where handled? Any paper trail would be useful. Our goal is not to make a
judgement as to intend but rather discern whether there was (as stated below) anything unusual. I
find it odd, because usually the division nominates (the person who wrote the below is a part of the
OND chain so they appeared to be concerned that there was interference from an entity outside
OND, or at least that is how I read the reference to “CDER” as they are part of CDER).
Please try to involve as few people as possible although I realize you may well have to contact Jayne
Peterson and that’s fine (unless OCC says otherwise).
If this can be done on Tuesday that would be great. I’ve copied Kathleen in case you need our help.
Deborah and Liz (copied above) are working on this issue for OCC.
Question for Deborah and Liz – (b) (5)

Thanks much!
Rachel
Excerpted in part from an email:
When I received the list of ad hoc members for the AC meeting in late-March, I learned that the
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of the DMD patient (Benjamin Dupree) who was to be the voting patient representative on
the AC owned shares of Sarepta stock. I viewed this to be an obvious COI, or at least the appearance
of a COI. I wanted to avoid the COI, and tried to have him replaced with another DMD patient. I was
told by the Division of Advisory Committee and Consultant Management that “the CDER Vote Memo
for the April 25th PCNS Advisory Committee will be moving forward as ACOMS and OCHA were
consulted regarding Mr. Dupree’s participation for the postponed January 22nd meeting and it was
agreed that Mr. Dupree should remain cleared to participate.” They told me that because the
(b) (6)
investment was not imputed to the boy, it was not a COI. In essence, I was stonewalled by
CDER on this issue.   I now have to wonder whether my inability to obtain a different patient
representative was blocked by CDER management (email chain attached). In my opinion, his
selection as an ad hoc voting member of the AC was inappropriate and completely unnecessary.
(b) (6)

FDAOC0001676

(b) (6)
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From:
To:
Subject:
Date:
Attachments:

Califf, Robert
Dickinson, Elizabeth (FDA); Sherman, Rachel
FW: highly confidential
Monday, September 05, 2016 7:21:00 AM
RE Office Director Signature Needed CDER Vote Memo for Apr 25 PCNS.msg

From: Unger, Ellis
Sent: Wednesday, August 31, 2016 1:39 AM
To: Califf, Robert
Subject: RE: highly confidential

Rob,
Here are my comments on Dr. Borio’s memo:
1. (Point of clarification) Page 4 of the memo states:
“The Western blot analysis resulted in Week 180 dystrophin levels that were small, with a mean
increase of only 0.93% of normal dystrophin levels in the muscle fibers.”
It is important to recognize that the dystrophin levels detected in Study 201/202 represented
the amount measured at Week 180, and not increases from baseline. Dr. Jenkins has repeatedly
made the point that the quantities of dystrophin detected at Week 180 could represent baseline
levels; the actual baseline levels are unknown. As such, any correlation between dystrophin
levels and physical function in Study 201/202 could simply indicate that patients who naturally
produce greater levels of dystrophin have better preservation of physical function, i.e., the
dystrophin levels detected do not necessarily represent a treatment effect.
2. (Point of clarification) Page 12 of the memo states:
“She stated that she did not interfere with either aspect of the AC meeting because she knew
she disagreed with the review team and Dr. Unger had already signaled that he would file an
SDR appeal if she decided to grant accelerated approval to eteplirsen.”
This may not be important, but in the interest of setting the record straight, I have no
recollection of discussing the prospect of an appeal with Dr. Woodcock prior to the April 25th AC
meeting. I believe I initially communicated the possibility of an appeal to Dr. Woodcock via my
email on July 5, 2016 (quoted on page 14 of the memo).
3. Dr. Borio stated her scientific opinion on page 25 the memo:
“By any meaningful objective standard, however, the overall evidence derived from eteplirsen’s
limited clinical development program does not support that the levels of dystrophin produced by
eteplirsen at the doses studied are reasonably likely to provide clinical benefit”
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According to the memo (page 1, bottom), the SDR Board’s written recommendation must reflect
the Board’s underlying rationale, along with minority views among the Board members. This led
me to wonder whether the Board’s opinions and recommendations were unanimous or whether
there were dissenting minority views.
4. There is one additional piece of information I would like to convey to you – something I found
very troubling but did not mention to the Board. When I received the list of ad hoc members for
the AC meeting in late-March, I learned that the (b) (6) of the DMD patient (Benjamin Dupree)
who was to be the voting patient representative on the AC owned shares of Sarepta stock. I
viewed this to be an obvious COI, or at least the appearance of a COI. I wanted to avoid the COI,
and tried to have him replaced with another DMD patient. I was told by the Division of Advisory
Committee and Consultant Management that “the CDER Vote Memo for the April 25th PCNS
Advisory Committee will be moving forward as ACOMS and OCHA were consulted regarding Mr.
Dupree’s participation for the postponed January 22nd meeting and it was agreed that Mr.
Dupree should remain cleared to participate.” They told me that because the (b) (6)
investment was not imputed to the boy, it was not a COI. In essence, I was stonewalled by CDER
on this issue. (Clearly, a positive outcome at the AC meeting could have doubled the value of his
(b) (6)
stock.) I now have to wonder whether my inability to obtain a different patient
representative was blocked by CDER management (email chain attached). In my opinion, his
selection as an ad hoc voting member of the AC was inappropriate and completely unnecessary.
Not surprisingly, Mr. Dupree voted consistently in favor of eteplirsen’s approval, but in the end
he cried in front of the Committee with tortured words – that he couldn’t reconcile the
eteplirsen patients’ uniformly positive testimonies with the clinical data showing loss of physical
function.
Thank you for sharing the report of the SDR Board, and thank you again for your consideration in this
matter.
Ellis
From: Califf, Robert
Sent: Tuesday, August 30, 2016 1:46 PM
To: Woodcock, Janet; Unger, Ellis
Cc: Borio, Luciana; Dickinson, Elizabeth (FDA)
Subject: highly confidential

Janet and Ellis,
Enclosed is a copy of the Board’s recommendation and Lu’s reflection in the form of an addendum.
Please keep this in strict confidence, but I would like to hear from you by close of business Thursday
if you have any major concerns or points of clarification. I have reviewed my reasoning with both of
you, pending my conclusion which I will finalize over the weekend.
I do not want to launch a round of “lobbying” and know that you will keep this close and
professional.
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I appreciate your diligence and attention to procedure.
Regards
rmc
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From:
To:
Cc:
Subject:
Date:

Jenkins, John K
Peterson, Jayne E; Unger, Ellis
Jenkins, John K
RE: Office Director Signature Needed: CDER Vote Memo for Apr 25 PCNS
Wednesday, April 06, 2016 5:42:55 PM

Thanks. I understand that he has been cleared based on the applicable laws, but some staff in
ODE1/DNP, including Ellis, see this as a serious conflict of interest. I understand that we cannot
require him to make a statement, and there may be personal privacy issues for him disclosing his
parents financial arrangements in a public meeting, but I thought we should ensure the issue has
been addressed within FDA and a final determination has been made since a senior member of the
review team has voiced objections, including refusing to sign off on the vote memo (I don’t recall
this having happened before).
From: Peterson, Jayne E
Sent: Wednesday, April 06, 2016 5:34 PM
To: Jenkins, John K; Unger, Ellis
Subject: RE: Office Director Signature Needed: CDER Vote Memo for Apr 25 PCNS

Hi John,
There was discussion back in January of Benjamin Dupree voluntarily disclosing his(b) (6)
Sarepta
stock interest, the interest for which the appearance authorization was prepared. I’d want to have
agreement within CDER that this is what we would want to propose before bringing it up with
ACOMS and OHCA. During the January discussions, my recollection is that neither group was in
favor of asking Mr. Dupree to disclose but it could certainly be raised again.
Jayne
From: Jenkins, John K
Sent: Tuesday, April 05, 2016 12:15 PM
To: Unger, Ellis
Cc: Peterson, Jayne E; Jenkins, John K
Subject: RE: Office Director Signature Needed: CDER Vote Memo for Apr 25 PCNS

Jayne
In prior discussions about this case there was a suggestion that the patient representative be
encouraged to disclose the financial holdings of his (b) (6) , which legally do not impute to him. I
think it was agreed that he could do this voluntarily, but we could not require it. Thoughts? If we
were to go that direction, who would make the contact to suggest he make this disclosure?
John
From: Unger, Ellis
Sent: Tuesday, April 05, 2016 9:34 AM
To: Jenkins, John K
Subject: FW: Office Director Signature Needed: CDER Vote Memo for Apr 25 PCNS

FYI. I think this is misguided.
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From: Unger, Ellis
Sent: Tuesday, April 05, 2016 9:32 AM
To: Choi, Moon Hee
Cc: Ngo, Diem-Kieu (CDR,USPHS); Temple, Robert; Dunn, Billy; Bastings, Eric; Choy, Fannie (Yuet);
Peterson, Jayne E; Reese, Cicely
Subject: RE: Office Director Signature Needed: CDER Vote Memo for Apr 25 PCNS

I understand that our rules do not provide a basis for disqualifying this person. But we have the
latitude not to select him. Selection of this obviously biased person to sit on the Committee would
be a travesty – and a huge mistake.

From: Choi, Moon Hee
Sent: Tuesday, April 05, 2016 9:05 AM
To: Unger, Ellis
Cc: Ngo, Diem-Kieu (CDR,USPHS); Temple, Robert; Dunn, Billy; Bastings, Eric; Choy, Fannie (Yuet);
Peterson, Jayne E; Reese, Cicely
Subject: RE: Office Director Signature Needed: CDER Vote Memo for Apr 25 PCNS

Dear Dr. Unger,

I want to let you know that the CDER Vote Memo for the April 25th PCNS Advisory Committee
will be moving forward as ACOMS and OCHA were consulted regarding Mr. Dupree’s

participation for the postponed January 22nd meeting and it was agreed that Mr. Dupree
should remain cleared to participate.
Thank you.

Moon Hee V. Choi, Pharm.D.
Designated Federal Officer, NDAC & PCNS
Food and Drug Administration (FDA)
Office of Executive Programs (OEP)
Division of Advisory Committee and Consultant Management (DACCM)
White Oak Building 31, Room 2417
10903 New Hampshire Avenue
Silver Spring, MD 20993
Telephone: (301) 796-2894
Fax: (301) 847-8533
Email: Moonhee.Choi@fda.hhs.gov
From: Unger, Ellis
Sent: Friday, April 01, 2016 8:16 AM
To: Choy, Fannie (Yuet)
Cc: Choi, Moon Hee; Ngo, Diem-Kieu (CDR,USPHS); Temple, Robert; Dunn, Billy; Bastings, Eric
Subject: RE: Office Director Signature Needed: CDER Vote Memo for Apr 25 PCNS

Hi Fannie,
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I’m not willing to sign this vote memo with Benjamin Dupree as the patient representative, given
that we’ve learned he has a family member who owns stock in Sarepta – the company whose
product is being discussed at this AC meeting. His participation as a voting (or non-voting) member
of the Committee represents a blatant conflict of interest in my view. (Should the AC vote in favor of
approval, Sarepta stock could easily double in value.) I understand that our rules do not prohibit his
participation, but that does not mean that we are obliged to select him.
It is important to have patient representation on the Committee. I suggest they quickly find a
different patient representative – one who has no known conflicts of interest.
Ellis
From: Choy, Fannie (Yuet)
Sent: Thursday, March 31, 2016 3:45 PM
To: Unger, Ellis
Cc: Choy, Fannie (Yuet)
Subject: FW: Office Director Signature Needed: CDER Vote Memo for Apr 25 PCNS

Dr. Unger
Please review and sign off the Vote memo when you have a moment.
Thank you
Fannie
From: Choi, Moon Hee
Sent: Thursday, March 31, 2016 2:35 PM
To: Choy, Fannie (Yuet)
Cc: Ngo, Diem-Kieu (CDR,USPHS)
Subject: Office Director Signature Needed: CDER Vote Memo for Apr 25 PCNS

Hi Fannie,

Attached you will find the CDER Vote Memo for the Apr 25 PCNS meeting. Can you please have
Dr. Unger sign (electronic signature is ok) and get it back to me?
Thank you.
Moon
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From:
To:
Subject:
Date:

Califf, Robert
Dickinson, Elizabeth (FDA)
RE: highly confidential
Monday, September 05, 2016 7:37:00 AM

Not free till around 1030. Is that ok?
rmc
From: Dickinson, Elizabeth (FDA)
Sent: Monday, September 05, 2016 7:36 AM
To: Califf, Robert
Subject: RE: highly confidential

Can you give me a call a (b) (6)

?

From: Califf, Robert
Sent: Monday, September 05, 2016 7:33 AM
To: Dickinson, Elizabeth (FDA)
Subject: RE: highly confidential

No, she said this to Rachel. I’m calling her today (and Ellis) so want to get your opinion.
rmc
From: Dickinson, Elizabeth (FDA)
Sent: Monday, September 05, 2016 7:32 AM
To: Califf, Robert
Subject: RE: highly confidential
(b) (5)

From: Califf, Robert
Sent: Monday, September 05, 2016 7:24 AM
To: Dickinson, Elizabeth (FDA)
Subject: RE: highly confidential

Liz,
(b) (5)

.
rmc
From: Dickinson, Elizabeth (FDA)
Sent: Monday, September 05, 2016 7:20 AM
To: Califf, Robert
Subject: FW: highly confidential
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Rob,
(b) (6), (b) (5)

Liz
From: Woodcock, Janet
Sent: Wednesday, August 31, 2016 7:13 PM
To: Califf, Robert; Unger, Ellis
Cc: Borio, Luciana; Dickinson, Elizabeth (FDA)
Subject: RE: highly confidential

I have several comments.
First, I disagree with the statements by the member of the review team that there was no
opportunity to discuss the scientific basis in the literature for what a threshold level of increase in
dystrophin production might be, or for that matter why there should be a threshold value. The
procedure for evaluating a surrogate EP for accelerated approval involves evaluation of the
correlation between some change in the surrogate and some clinical outcome. I believe that the
Division, long before I became involved in this case, had relayed to this sponsor that they would be
amenable to accelerated approval based on substantial increases in dystrophin. This position
presumably was based on the clinical course of Becker MD. Subsequently, when it became clear
that much lower levels were being produced, the question of what amount of increase would be
sufficient was discussed repeatedly with the team. As I recall, their first position was 20% of normal,
but there was no presentation to me about the basis for this threshold. Then 10%, but again with no
literature basis presented. There is a review article in the literature presenting this level (10%) as a
threshold, but I reviewed it and found the grounds for this assertion very weak indeed. In my
opinion, I never received a cogent argument, based on what is known in the scientific literature, on
this point, despite many briefings and my asking many questions about it and despite the fact that
this is a central tenant of accelerated approval. My own review of the literature showed that the
clinical phenotype of “Becker MD” seemed to encompass a wide range of levels of dystrophin
expression as evaluated by Western Blot.
It may be “unusual” or unprecedented in the memories of various parties to have a Center Director
participate in an AC, but I remember instances of a Commissioner participating actively in a drug AC,
and I have certainly actively participated many times, including times, such as the review of
thalidomide, where very vigorous opposition to a certain action was voiced by members of CDER.
Finally, I am continuing to point out that mean values, while useful for statistical evaluation, should
not always be determinative in assessing response. For example, in oncology, we look at a
surrogate (PFS), and may not be impressed by the mean value, but can be very impressed by the
long tail of the survival curve, representing only a small fraction of the patients. Not all people
respond to a drug.
jw
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From: Califf, Robert
Sent: Tuesday, August 30, 2016 1:46 PM
To: Woodcock, Janet; Unger, Ellis
Cc: Borio, Luciana; Dickinson, Elizabeth (FDA)
Subject: highly confidential

Janet and Ellis,
Enclosed is a copy of the Board’s recommendation and Lu’s reflection in the form of an addendum.
Please keep this in strict confidence, but I would like to hear from you by close of business Thursday
if you have any major concerns or points of clarification. I have reviewed my reasoning with both of
you, pending my conclusion which I will finalize over the weekend.
I do not want to launch a round of “lobbying” and know that you will keep this close and
professional.
I appreciate your diligence and attention to procedure.
Regards
rmc
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From:
To:
Subject:
Date:

Califf, Robert
Chasan-Sloan, Deborah (FDA); Sherman, Rachel; McCall, Jonathan *; Dickinson, Elizabeth (FDA)
RE: eteplirsen
Wednesday, September 07, 2016 6:46:00 AM

OK, I want to make sure I have the latest version. Is this it?
Thx
rmc
From: Chasan-Sloan, Deborah (FDA)
Sent: Tuesday, September 06, 2016 6:32 PM
To: Sherman, Rachel; McCall, Jonathan *; Califf, Robert; Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen
(b) (5)

From: Sherman, Rachel
Sent: Tuesday, September 06, 2016 6:12 PM
To: McCall, Jonathan *; Califf, Robert; Dickinson, Elizabeth (FDA)
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen

Clearly I was punished for working on a Saturday, because I can’t find the draft…
So, working off the draft Jonathan sent earlier I’ve edited the (b) (5) text to reflect Liz’s and
Deborah’s comments.
I’ve added two questions for OCC and one for Rob.

From: McCall, Jonathan *
Sent: Tuesday, September 06, 2016 12:50 PM
To: Califf, Robert; Dickinson, Elizabeth (FDA); Sherman, Rachel
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen

Hello all –
I’m attaching a tracked-changes version, plus a mostly-clean version that includes only a few “live”
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comments (settled comments have been removed).
I’ve inserted some citations; please see comments for details, but a quick summary:
(b) (5)

I’ll be standing by if you need any further changes.
Thanks!
-Jonathan
From: Califf, Robert
Sent: Sunday, September 04, 2016 9:06 AM
To: McCall, Jonathan *; Dickinson, Elizabeth (FDA); Sherman, Rachel
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen

Friends,
I have made only a few edits, and it seems like the only unresolved issues are the citations and
making sure the “next .steps” squares with CDER. We also have materials from Katie Conover and a
preferred strategy of “roll out”.   Jonathan, can you tidy this up and Liz, Deborah and Rachel, please
weigh in on whether I’m wrong in my thinking that I want to frame this in a way that not only is clear
about what I’ve done and why I’ve done it, but also will shape the discussion in a way that is
productive. I truly believe that there is little in this particular decision that is relevant to the future
of drug development/FDA, but there is a lot in the generalizable issues.
Thanks again for all your help with this. I hope I’m being open enough to your input as “FDA
veterans”.
Jonathan, let me know if there are residual issues that you are detecting as you package this up.
rmc
From: McCall, Jonathan *
Sent: Friday, September 02, 2016 2:13 PM
To: Califf, Robert; Dickinson, Elizabeth (FDA); Sherman, Rachel
Cc: Chasan-Sloan, Deborah (FDA)

FDAOC0001689

Subject: RE: eteplirsen

See comments in the attached – I found a citation for (b) (5)

Only changes here are addition of my comments with citation info.
Thanks!
-J
From: Califf, Robert
Sent: Friday, September 02, 2016 12:51 PM
To: Dickinson, Elizabeth (FDA); McCall, Jonathan *; Sherman, Rachel
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen

This looks good as far as I can tell. Will find cites tonight or tomorrow. Out of action now for Denver
lab visit.
Thx
rmc
From: Dickinson, Elizabeth (FDA)
Sent: Thursday, September 01, 2016 6:37 PM
To: McCall, Jonathan *; Califf, Robert; Sherman, Rachel
Cc: Chasan-Sloan, Deborah (FDA)
Subject: RE: eteplirsen

(b) (5)

Liz
From: McCall, Jonathan *
Sent: Monday, August 29, 2016 10:06 AM
To: Califf, Robert; Chasan-Sloan, Deborah (FDA); Sherman, Rachel

FDAOC0001690

Cc: Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

I wasn’t sure if anyone needed a further clean copy of this, but here are tracked and clean versions.
I’ve made two modifications that I wanted to highlight:
(b) (5)

Please let me know if you have any questions!
Thanks!
-J
From: Califf, Robert
Sent: Sunday, August 28, 2016 10:28 PM
To: Chasan-Sloan, Deborah (FDA); McCall, Jonathan *; Sherman, Rachel
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

Agreed with all comments and suggestions. I think its looking good.
rmc
Robert M Califf MD
Commissioner of Food and Drugs
From: Chasan-Sloan, Deborah (FDA)
Sent: Sunday, August 28, 2016 10:16 PM
To: McCall, Jonathan *; Sherman, Rachel; Califf, Robert
Cc: Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

(b) (5)

FDAOC0001691

(b) (5)

Thanks,
Deborah
From: McCall, Jonathan *
Sent: Sunday, August 28, 2016 2:22 PM
To: Sherman, Rachel; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA)
Subject: RE: eteplirsen

Hello all –
I’ve attached clean and tracked versions that incorporate Rachel’s suggestions below.
Please let me know if you need anything else!
Thanks!
-J
From: Sherman, Rachel
Sent: Sunday, August 28, 2016 8:23 AM
To: McCall, Jonathan *; Califf, Robert
Cc: Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA)
Subject: Re: eteplirsen

I'm working off a phone so can't edit, sorry.
(b) (5)

Otherwise looks good to me.

From: Califf, Robert <RMC1@fda.hhs.gov>
Date: August 28, 2016 at 7:58:54 AM EDT
To: McCall, Jonathan * <Jonathan.McCall@fda.hhs.gov>
Cc: Dickinson, Elizabeth (FDA) <Elizabeth.Dickinson@fda.hhs.gov>, Chasan-Sloan, Deborah
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(FDA) <Deborah.Chasan-Sloan@fda.hhs.gov>, Sherman, Rachel
<Rachel.Sherman@fda.hhs.gov>
Subject: eteplirsen
Friends,
I think I’ve addressed all the comments and read it thoroughly. I want to make sure we’ve covered
the post-marketing orders. I’ve also re-read the documents and I don’t believe I’ve left anything
unaddressed.
Jonathan, can you produce a clean version?
thx
rmc

FDAOC0001693

From:
To:
Subject:
Date:
Attachments:

Califf, Robert
Sherman, Rachel; McCall, Jonathan *; Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA)
RE: discussions tonight
Thursday, September 08, 2016 7:42:00 AM
2016 Sept 06 Eteplirsen JM CLEAN-COMMENTEDrscom(occ) rmc.doc

OK, a few more minor changes. My only concern now is that (b) (5)
enough.

” is clear and firm

rmc
From: Sherman, Rachel
Sent: Thursday, September 08, 2016 7:02 AM
To: McCall, Jonathan *; Conover, Katie; Sharp, Jeremy; Califf, Robert; Dickinson, Elizabeth (FDA); Kraus,
Tom
Subject: Re: discussions tonight

Rob
Are you done with the draft?

From: Dickinson, Elizabeth (FDA) <Elizabeth.Dickinson@fda.hhs.gov>
Date: September 7, 2016 at 10:24:21 PM EDT
To: Califf, Robert <RMC1@fda.hhs.gov>, Sharp, Jeremy <Jeremy.Sharp@fda.hhs.gov>,
Conover, Katie <Priscilla.Conover@fda.hhs.gov>, Sherman, Rachel
<Rachel.Sherman@fda.hhs.gov>, Kraus, Tom <Tom.Kraus@fda.hhs.gov>
Subject: Re: discussions tonight
Rob,
(b) (5)

Liz


From: Califf, Robert
Sent: Wednesday, September 7, 2016 9:44 PM
To: Conover, Katie; Kraus, Tom; Sharp, Jeremy; Sherman, Rachel; Dickinson, Elizabeth (FDA)
Subject: discussions tonight

I’ve talked with both John and Ellis. They are disappointed and quite elaborate in expressing their
worries, but both acknowledged the importance of non-interference in the individual product
decision making process. Next step is a meeting with the 4 of us, which all agree needs to be asap.
Liz, (b) (5)

FDAOC0001694

Katie, you should go ahead and engage. All agreed to make the best of it.
Among this, gene editing and regrow discussions, I am ready for a good night’s sleep.
rmc

FDAOC0001695

DRAFT RMC 8/24/2017 9:30 AM DELIBERATIVE PROCESS/CONFIDENTIAL

(b) (5)

1

FDAOC0001696

From:
To:
Subject:
Date:

Califf, Robert
Sherman, Rachel
FW: I spoke to the firm
Thursday, September 08, 2016 7:43:00 AM

Look at this when you look at (b) (5)

” part.

rmc
From: Woodcock, Janet
Sent: Friday, September 02, 2016 11:01 AM
To: Califf, Robert
Subject: I spoke to the firm

And got a much better idea of what is going on. There are a number of studies, but the dose
comparison study is not started, they need to reach agreement on the details of the protocol with
the division. Of course, they have agreed to do this study.
The ongoing studies with eteplersin on exon 51 amenable:
“PROVMOVI” study: 2yr open label almost at full enrollement. Will use new validated method for
dystrophin WB and will use an automated method for ICH that has been validated.   Around 70
patients (b) (4)
.
204:   45 patient. Overenrolled. Open label safety study in non-ambulatory boys. No biopsies.
203: Open label 1 year with extension. MRI studies in age 4-6.   Overenrolled already.
Studies on another molecule:
Exon 45/53 amenable Randomized concurrent open label control study. Ethical problems
encountered in doing weekly IV therapy in a placebo group of children. Our ethics people in the
Peds group said they could do weekly Ivs, probably non-feasible for a 2 year study in children.
Apparently Europe was ok w Ports, not sure how this was worked out. Intitiated. Patients enrolled,
currently in 4-week pre-dosing observation period. 2 sites open. Will also have sites in europe. This
study could shed light on the surrogate. jw

FDAOC0001707

FDAOC0001716

FDAOC0001720

FDAOC0001734

FDAOC0001735

FDAOC0001757

FDAOC0001767

From:
To:
Cc:
Subject:
Date:

Califf, Robert
Conover, Katie; Rodriguez, Jennifer
Kraus, Tom; Dickinson, Elizabeth (FDA)
FW: Follow up on Eteplirsen
Sunday, September 11, 2016 7:14:00 AM

Friends,
Please see exchange below related to rollout. Seems like we agree on the transparency issue,
but not on the timing of releasing the documents and the method of dealing with the press.
rmc
_____________________________________________
From: Califf, Robert
Sent: Sunday, September 11, 2016 7:13 AM
To: Jenkins, John K; Woodcock, Janet; Unger, Ellis
Subject: RE: Follow up on Eteplirsen

John,
Thanks for putting this list together. Much of this is in CDER’s baileywick, but I want to be
sure I do what I need to do. See below:
_____________________________________________
From: Jenkins, John K
Sent: Friday, September 09, 2016 4:09 PM
To: Califf, Robert; Woodcock, Janet; Unger, Ellis
Cc: Jenkins, John K
Subject: Follow up on Eteplirsen

Rob
Do we have any follow up on the items we discussed yesterday and timelines? I just had my
regular meeting with Ellis and we discussed the planned action. Some issues that need to be
sorted out:
1.      Timeline for approval action.
My understanding is that we’re aiming for a week from tomorrow. Please let me know if that
is not feasible.
2.      Verification that we have reached final agreement on the labeling/PMRs with the
sponsor. Ellis was not sure that there was final agreement on the labeling. Our usual
practice/policy is to ensure that the sponsor has agreed to the labeling before approval, which
is usually accomplished by the division sending the final draft of the label to the sponsor and
the sponsor formally returning that to us indicating their concurrence. We can check to see if
we have documentation of that agreement, or if there is a need to ask Sarepta to submit as

FDAOC0001786

final the most recent version of the labeling we sent them. Ellis can follow up and confirm the
status. If there are to be any changes to the most recent version of the final draft label that
the division sent to the sponsor, we would ask that we be included in reviewing those edits.
Same for the PMR.
Will follow with interest.
3.      Timeline for Rob to meet with review team. Since the review team will have to be
involved in some of the work to finalize action on the application, we recommend this meeting
occur soon.
OK with me-I want to meet with them. It’s a rough couple of weeks coming up so we’ll have
to do some rearranging. I’m out of town Wed and Thursday of this week and in town all week
next week, but have a total of 12 “events” at which I have to make remarks.   But I’m sure we
can work it out on the schedule.
4.      Timeline for sharing Rob’s review memo with Ellis and me. Ideally this should occur in
advance of the meeting with the review team so we can understand the context of Rob’s
decision.
Will get back with you later today.
5.      Plans for the press release and release of documents that support the approval. Our
normal process is to release the approval letter and the labeling on the day of approval,
followed some time later (I think we have 30 days) by the redacted action package. In this
case, we would strongly advocate for releasing the most important memoranda at the time of
approval to ensure transparency for the action. The more complete action package could
them be released on the usual timeline (e.g., the CMC review, the pharm/tox review). In our
view, the redacted documents that should be released at the time of approval would include
the Cross Disciplinary Team Leader (CDTL) memo (Farkas), the deputy division director memo
(Bastings), the ODE director decisional memo (Ellis), the Center Director decisional memo,
Ellis’ appeal memo, the acting Chief Scientist memo, and Rob’s decisional memo. We strongly
advocate for transparency in this case and if you agree these documents will need to be
redacted on an expedited timeline.
Our plan has been as you say but to release all the memos at the time of all the other
documents rather than with the approval letter and labeling. I have no particular reason to
hold information back other than to give people all the information at one time. Glad to
continue to discuss.
6.      The draft press release. Again, we strongly advocate for transparency in the press release
about the differing opinions, the appeal, and how the appeal was decided.
We will be transparent. The question is timing as above.

FDAOC0001787

7.      Any plans for press availability to discuss the approval. In the past for controversial/high
profile actions we have scheduled a media call where we describe the basis for the action and
take questions from reporters. We have also often scheduled a separate briefing for
stakeholders.
OEA had not planned a media call to my knowledge. For sure there will be a lot of media
interest and questions.
I spent yesterday cleaning up a lot of other things and am available today if we need to talk.
John

FDAOC0001788

From:
To:
Subject:
Date:

Califf, Robert
Chasan-Sloan, Deborah (FDA); Sherman, Rachel; Rodriguez, Jennifer; Conover, Katie; Dickinson, Elizabeth (FDA)
RE: Q&A
Sunday, September 11, 2016 7:49:00 PM

Nice job. These changes improve what I was trying to get across. Thanks.

rmc
From: Chasan-Sloan, Deborah (FDA)
Sent: Sunday, September 11, 2016 7:44 PM
To: Sherman, Rachel; Califf, Robert; Rodriguez, Jennifer; Conover, Katie; Dickinson, Elizabeth (FDA)
Subject: RE: Q&A

(b) (5)

From: Sherman, Rachel
Sent: Sunday, September 11, 2016 8:45 AM
To: Califf, Robert; Rodriguez, Jennifer; Conover, Katie; Chasan-Sloan, Deborah (FDA); Dickinson,
Elizabeth (FDA)
Subject: RE: Q&A

I will try to explain my thinking on the two topics Rob raises.
(b) (5)

FDAOC0001789

(b) (5)

Hope this helps
Rachel
Why do you equivocate and say I’m right on most things? I thought we agreed I was always right…..

From: Califf, Robert
Sent: Sunday, September 11, 2016 8:23 AM
To: Rodriguez, Jennifer; Conover, Katie; Sherman, Rachel; Chasan-Sloan, Deborah (FDA); Dickinson,
Elizabeth (FDA)
Subject: Q&A

Friends,
I have done a little editing, but not much as I think its good. There are still several loose
ends. Are we still ok on the timeline?
3 issues strike me as needing more work:

(b) (5)

FDAOC0001790

(b) (5)

FDAOC0001791

From:
To:
Subject:
Date:
Attachments:

Califf, Robert
Rodriguez, Jennifer; Conover, Katie; Sherman, Rachel; Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA)
Q&A
Sunday, September 11, 2016 8:22:00 AM
eteplirsen KMQA 9.5.16 rmc.doc
Phase II approval reactive QA 090916(occ) rmc.doc

Friends,
I have done a little editing, but not much as I think its good. There are still several loose
ends. Are we still ok on the timeline?
3 issues strike me as needing more work:
(b) (5)

FDAOC0001805

(b) (5)

FDAOC0001806

From:
To:
Subject:
Date:

Califf, Robert
Dickinson, Elizabeth (FDA); Chasan-Sloan, Deborah (FDA); Sherman, Rachel; Rodriguez, Jennifer; Conover, Katie
RE: Q&A
Sunday, September 11, 2016 8:48:00 PM

Good point

Thx
rmc

From: Dickinson, Elizabeth (FDA)
Sent: Sunday, September 11, 2016 8:32 PM
To: Califf, Robert; Chasan-Sloan, Deborah (FDA); Sherman, Rachel; Rodriguez, Jennifer; Conover, Katie
Subject: RE: Q&A

(b) (5)

From: Califf, Robert
Sent: Sunday, September 11, 2016 7:49 PM
To: Chasan-Sloan, Deborah (FDA); Sherman, Rachel; Rodriguez, Jennifer; Conover, Katie; Dickinson,
Elizabeth (FDA)
Subject: RE: Q&A

Nice job. These changes improve what I was trying to get across. Thanks.

rmc
From: Chasan-Sloan, Deborah (FDA)

FDAOC0001824

Sent: Sunday, September 11, 2016 7:44 PM
To: Sherman, Rachel; Califf, Robert; Rodriguez, Jennifer; Conover, Katie; Dickinson, Elizabeth (FDA)
Subject: RE: Q&A

(b) (5)

From: Sherman, Rachel
Sent: Sunday, September 11, 2016 8:45 AM
To: Califf, Robert; Rodriguez, Jennifer; Conover, Katie; Chasan-Sloan, Deborah (FDA); Dickinson,
Elizabeth (FDA)
Subject: RE: Q&A

I will try to explain my thinking on the two topics Rob raises.
(b) (5)

FDAOC0001825

Hope this helps
Rachel
Why do you equivocate and say I’m right on most things? I thought we agreed I was always right…..

From: Califf, Robert
Sent: Sunday, September 11, 2016 8:23 AM
To: Rodriguez, Jennifer; Conover, Katie; Sherman, Rachel; Chasan-Sloan, Deborah (FDA); Dickinson,
Elizabeth (FDA)
Subject: Q&A

Friends,
I have done a little editing, but not much as I think its good. There are still several loose
ends. Are we still ok on the timeline?
3 issues strike me as needing more work:
(b) (5)

FDAOC0001826

(b) (5)

FDAOC0001827

From:
To:
Subject:
Date:

Califf, Robert
Rodriguez, Jennifer
RE: Q&A
Sunday, September 11, 2016 8:48:00 AM

How are we looking on the timeline? Is there a good time to talk today if need be? The next 2 weeks
are unbelievable and I don’t want to drop the ball!

rmc

Robert M Califf MD
Commissioner of Food and Drugs
From: Rodriguez, Jennifer
Sent: Sunday, September 11, 2016 8:46 AM
To: Sherman, Rachel; Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA); Califf, Robert; Conover,
Katie
Subject: Re: Q&A

Thank you, Dr. Califf. I'll hold off on addressing to give Rachel and Liz/Deborah a chance to
weigh in - then happy to work on addressing your points in the document.
Best,
Jen

From: Califf, Robert <RMC1@fda.hhs.gov>
Date: September 11, 2016 at 8:22:33 AM EDT
To: Sherman, Rachel <Rachel.Sherman@fda.hhs.gov>, Conover, Katie
<Priscilla.Conover@fda.hhs.gov>, Rodriguez, Jennifer <Jennifer.Rodriguez@fda.hhs.gov>,
Dickinson, Elizabeth (FDA) <Elizabeth.Dickinson@fda.hhs.gov>, Chasan-Sloan, Deborah (FDA)
<Deborah.Chasan-Sloan@fda.hhs.gov>
Subject: Q&A

Friends,
I have done a little editing, but not much as I think its good. There are still several loose
ends. Are we still ok on the timeline?

FDAOC0001828

3 issues strike me as needing more work:
(b) (5)

FDAOC0001829

(b) (5)

FDAOC0001830

From:
To:
Subject:
Date:

Califf, Robert
Sherman, Rachel
FW: Follow up on Eteplirsen
Sunday, September 11, 2016 8:50:00 AM

fyi
Robert M Califf MD
Commissioner of Food and Drugs
_____________________________________________
From: Califf, Robert
Sent: Sunday, September 11, 2016 7:13 AM
To: Jenkins, John K; Woodcock, Janet; Unger, Ellis
Subject: RE: Follow up on Eteplirsen

John,
Thanks for putting this list together. Much of this is in CDER’s baileywick, but I want to be
sure I do what I need to do. See below:
_____________________________________________
From: Jenkins, John K
Sent: Friday, September 09, 2016 4:09 PM
To: Califf, Robert; Woodcock, Janet; Unger, Ellis
Cc: Jenkins, John K
Subject: Follow up on Eteplirsen

Rob
Do we have any follow up on the items we discussed yesterday and timelines? I just had my
regular meeting with Ellis and we discussed the planned action. Some issues that need to be
sorted out:
1.      Timeline for approval action.
My understanding is that we’re aiming for a week from tomorrow. Please let me know if that
is not feasible.
2.      Verification that we have reached final agreement on the labeling/PMRs with the
sponsor. Ellis was not sure that there was final agreement on the labeling. Our usual
practice/policy is to ensure that the sponsor has agreed to the labeling before approval, which
is usually accomplished by the division sending the final draft of the label to the sponsor and
the sponsor formally returning that to us indicating their concurrence. We can check to see if
we have documentation of that agreement, or if there is a need to ask Sarepta to submit as
final the most recent version of the labeling we sent them. Ellis can follow up and confirm the
status. If there are to be any changes to the most recent version of the final draft label that
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the division sent to the sponsor, we would ask that we be included in reviewing those edits.
Same for the PMR.
Will follow with interest.
3.      Timeline for Rob to meet with review team. Since the review team will have to be
involved in some of the work to finalize action on the application, we recommend this meeting
occur soon.
OK with me-I want to meet with them. It’s a rough couple of weeks coming up so we’ll have
to do some rearranging. I’m out of town Wed and Thursday of this week and in town all week
next week, but have a total of 12 “events” at which I have to make remarks.   But I’m sure we
can work it out on the schedule.
4.      Timeline for sharing Rob’s review memo with Ellis and me. Ideally this should occur in
advance of the meeting with the review team so we can understand the context of Rob’s
decision.
Will get back with you later today.
5.      Plans for the press release and release of documents that support the approval. Our
normal process is to release the approval letter and the labeling on the day of approval,
followed some time later (I think we have 30 days) by the redacted action package. In this
case, we would strongly advocate for releasing the most important memoranda at the time of
approval to ensure transparency for the action. The more complete action package could
them be released on the usual timeline (e.g., the CMC review, the pharm/tox review). In our
view, the redacted documents that should be released at the time of approval would include
the Cross Disciplinary Team Leader (CDTL) memo (Farkas), the deputy division director memo
(Bastings), the ODE director decisional memo (Ellis), the Center Director decisional memo,
Ellis’ appeal memo, the acting Chief Scientist memo, and Rob’s decisional memo. We strongly
advocate for transparency in this case and if you agree these documents will need to be
redacted on an expedited timeline.
Our plan has been as you say but to release all the memos at the time of all the other
documents rather than with the approval letter and labeling. I have no particular reason to
hold information back other than to give people all the information at one time. Glad to
continue to discuss.
6.      The draft press release. Again, we strongly advocate for transparency in the press release
about the differing opinions, the appeal, and how the appeal was decided.
We will be transparent. The question is timing as above.
7.      Any plans for press availability to discuss the approval. In the past for controversial/high

FDAOC0001832

profile actions we have scheduled a media call where we describe the basis for the action and
take questions from reporters. We have also often scheduled a separate briefing for
stakeholders.
OEA had not planned a media call to my knowledge. For sure there will be a lot of media
interest and questions.
I spent yesterday cleaning up a lot of other things and am available today if we need to talk.
John

FDAOC0001833

From:
To:
Subject:
Date:

Califf, Robert
Rodriguez, Jennifer
RE: Q&A
Sunday, September 11, 2016 9:09:00 AM

I’d say anytime after dark. 9 pm would be best.
rmc

Robert M Califf MD
Commissioner of Food and Drugs
From: Rodriguez, Jennifer
Sent: Sunday, September 11, 2016 8:56 AM
To: Califf, Robert
Subject: RE: Q&A

This evening works best for me as well as my Dad is in town. Is there a good time for you and I
can send a calendar invite?

From: Califf, Robert <RMC1@fda.hhs.gov>
Date: September 11, 2016 at 8:55:03 AM EDT
To: Rodriguez, Jennifer <Jennifer.Rodriguez@fda.hhs.gov>
Subject: RE: Q&A
Given that its going to be the first decent day in a while, should we aim for this evening? I admit I
think we’re going to the Nats!

rmc

Robert M Califf MD
Commissioner of Food and Drugs
From: Rodriguez, Jennifer
Sent: Sunday, September 11, 2016 8:54 AM
To: Califf, Robert
Subject: RE: Q&A

We are tracking well on the revised timeline to have this out on Monday, Sept. 19. I've given
HHS a heads up that we will need their expedited review.

FDAOC0001834

I just wrote and suggested we try to speak about the media/timing approach today if you are
available. Would also be great to work out your three points below if Rachel can join us.
Best,
Jen

From: Califf, Robert <RMC1@fda.hhs.gov>
Date: September 11, 2016 at 8:48:05 AM EDT
To: Rodriguez, Jennifer <Jennifer.Rodriguez@fda.hhs.gov>
Subject: RE: Q&A
How are we looking on the timeline? Is there a good time to talk today if need be? The next 2 weeks
are unbelievable and I don’t want to drop the ball!

rmc

Robert M Califf MD
Commissioner of Food and Drugs
From: Rodriguez, Jennifer
Sent: Sunday, September 11, 2016 8:46 AM
To: Sherman, Rachel; Chasan-Sloan, Deborah (FDA); Dickinson, Elizabeth (FDA); Califf, Robert; Conover,
Katie
Subject: Re: Q&A

Thank you, Dr. Califf. I'll hold off on addressing to give Rachel and Liz/Deborah a chance to
weigh in - then happy to work on addressing your points in the document.
Best,
Jen

From: Califf, Robert <RMC1@fda.hhs.gov>
Date: September 11, 2016 at 8:22:33 AM EDT
To: Sherman, Rachel <Rachel.Sherman@fda.hhs.gov>, Conover, Katie
<Priscilla.Conover@fda.hhs.gov>, Rodriguez, Jennifer <Jennifer.Rodriguez@fda.hhs.gov>,
Dickinson, Elizabeth (FDA) <Elizabeth.Dickinson@fda.hhs.gov>, Chasan-Sloan, Deborah (FDA)
<Deborah.Chasan-Sloan@fda.hhs.gov>

FDAOC0001835

Subject: Q&A

Friends,
I have done a little editing, but not much as I think its good. There are still several loose
ends. Are we still ok on the timeline?
3 issues strike me as needing more work:
(b) (5)

FDAOC0001836

(b) (5)

FDAOC0001837

From:
To:
Subject:
Date:
Attachments:

Califf, Robert
Rodriguez, Jennifer
FW: Q&A
Sunday, September 11, 2016 9:45:00 PM
eteplirsen KMQA 9.5.16 rmc(occ).doc

Can you circulate new drafts tomorrow? This is very close.

rmc

Robert M Califf MD
Commissioner of Food and Drugs
From: Chasan-Sloan, Deborah (FDA)
Sent: Sunday, September 11, 2016 7:44 PM
To: Sherman, Rachel; Califf, Robert; Rodriguez, Jennifer; Conover, Katie; Dickinson, Elizabeth (FDA)
Subject: RE: Q&A

(b) (5)

From: Sherman, Rachel
Sent: Sunday, September 11, 2016 8:45 AM
To: Califf, Robert; Rodriguez, Jennifer; Conover, Katie; Chasan-Sloan, Deborah (FDA); Dickinson,
Elizabeth (FDA)
Subject: RE: Q&A

I will try to explain my thinking on the two topics Rob raises.
(b) (5)

FDAOC0001838

(b) (5)

Hope this helps
Rachel
Why do you equivocate and say I’m right on most things? I thought we agreed I was always right…..

From: Califf, Robert
Sent: Sunday, September 11, 2016 8:23 AM
To: Rodriguez, Jennifer; Conover, Katie; Sherman, Rachel; Chasan-Sloan, Deborah (FDA); Dickinson,
Elizabeth (FDA)
Subject: Q&A

Friends,
I have done a little editing, but not much as I think its good. There are still several loose
ends. Are we still ok on the timeline?
3 issues strike me as needing more work:
(b) (5)

FDAOC0001839

(b) (5)

FDAOC0001840

From:
To:
Cc:
Subject:
Date:
Attachments:

Califf, Robert
Chasan-Sloan, Deborah (FDA); Sherman, Rachel; Rodriguez, Jennifer; Conover, Katie; Dickinson, Elizabeth
(FDA); Kraus, Tom
McCall, Jonathan *
RE: Q&A
Monday, September 12, 2016 6:54:00 AM
2016 Sept 09 Eteplirsen CLEAN-COMMENTED(occ) rmc.doc

Here is what I hope is the penultimate version of my memo. I’m assuming:
1. Jonathan will edit and recirculate.
2. People will have their final say today.
3. I will send to Ellis, John and Janet this afternoon with 24 hours to review.
Is this ok?
rmc

From: Chasan-Sloan, Deborah (FDA)
Sent: Sunday, September 11, 2016 7:44 PM
To: Sherman, Rachel; Califf, Robert; Rodriguez, Jennifer; Conover, Katie; Dickinson, Elizabeth (FDA)
Subject: RE: Q&A

(b) (5)

From: Sherman, Rachel
Sent: Sunday, September 11, 2016 8:45 AM
To: Califf, Robert; Rodriguez, Jennifer; Conover, Katie; Chasan-Sloan, Deborah (FDA); Dickinson,
Elizabeth (FDA)
Subject: RE: Q&A

I will try to explain my thinking on the two topics Rob raises.
(b) (5)

FDAOC0001841

(b) (5)

Hope this helps
Rachel
Why do you equivocate and say I’m right on most things? I thought we agreed I was always right…..

From: Califf, Robert
Sent: Sunday, September 11, 2016 8:23 AM
To: Rodriguez, Jennifer; Conover, Katie; Sherman, Rachel; Chasan-Sloan, Deborah (FDA); Dickinson,
Elizabeth (FDA)
Subject: Q&A

Friends,
I have done a little editing, but not much as I think its good. There are still several loose
ends. Are we still ok on the timeline?
3 issues strike me as needing more work:
(b) (5)

FDAOC0001842

(b) (5)

FDAOC0001843

(b) (5)

FDAOC0001844

From:
To:
Subject:
Date:

Califf, Robert
Dickinson, Elizabeth (FDA); McCall, Jonathan *; Chasan-Sloan, Deborah (FDA); Sherman, Rachel; Rodriguez,
Jennifer; Conover, Katie; Kraus, Tom
RE: Q&A
Monday, September 12, 2016 7:49:00 PM

I am happy with the couple of changes, but I am not an expert on the stylistic, font , spacing and
footnote changes. Can someone clean this up so I can send to Ellis, John, Lu and Janet tomorrow
AM? I hate to send them something with a bunch of comments.
Sorry to be a pain.

rmc

Robert M Califf MD
Commissioner of Food and Drugs
From: Dickinson, Elizabeth (FDA)
Sent: Monday, September 12, 2016 5:21 PM
To: McCall, Jonathan *; Chasan-Sloan, Deborah (FDA); Califf, Robert; Sherman, Rachel; Rodriguez,
Jennifer; Conover, Katie; Kraus, Tom
Subject: RE: Q&A

All,
(b) (5)

Liz
From: McCall, Jonathan *
Sent: Monday, September 12, 2016 3:25 PM
To: Chasan-Sloan, Deborah (FDA); Califf, Robert; Sherman, Rachel; Rodriguez, Jennifer; Conover, Katie;
Dickinson, Elizabeth (FDA); Kraus, Tom
Subject: RE: Q&A

Hello all –
I’m recirculating the memo draft (R1) with Deborah’s suggested edit included. In addition to the
tracked-changes and clean-commented versions, I’m also including a clean version without any
comments.
Please let me know if you have any questions!

FDAOC0001845

Best,
Jonathan

From: Chasan-Sloan, Deborah (FDA)
Sent: Monday, September 12, 2016 11:58 AM
To: McCall, Jonathan *; Califf, Robert; Sherman, Rachel; Rodriguez, Jennifer; Conover, Katie; Dickinson,
Elizabeth (FDA); Kraus, Tom
Subject: Re: Q&A

(b) (5)

Sent from my BlackBerry 10 smartphone on the Verizon Wireless 4G LTE network.
From: McCall, Jonathan *
Sent: Monday, September 12, 2016 10:34 AM
To: Califf, Robert; Chasan-Sloan, Deborah (FDA); Sherman, Rachel; Rodriguez, Jennifer; Conover, Katie;
Dickinson, Elizabeth (FDA); Kraus, Tom
Subject: RE: Q&A

Hello all –
I’m attaching a tracked-changes version with a few additional edits from me. The clean-commented
version accepts all changes and removes all comments that have already been resolved. There are a
few additional comments from me, mostly to verify acceptability of some wording changes.
Please let me know if you have any questions!
Best,
Jonathan

From: Califf, Robert

FDAOC0001846

Sent: Monday, September 12, 2016 6:54 AM
To: Chasan-Sloan, Deborah (FDA); Sherman, Rachel; Rodriguez, Jennifer; Conover, Katie; Dickinson,
Elizabeth (FDA); Kraus, Tom
Cc: McCall, Jonathan *
Subject: RE: Q&A

Here is what I hope is the penultimate version of my memo. I’m assuming:
1.      Jonathan will edit and recirculate.
2.      People will have their final say today.
3.      I will send to Ellis, John and Janet this afternoon with 24 hours to review.
Is this ok?
rmc

From: Chasan-Sloan, Deborah (FDA)
Sent: Sunday, September 11, 2016 7:44 PM
To: Sherman, Rachel; Califf, Robert; Rodriguez, Jennifer; Conover, Katie; Dickinson, Elizabeth (FDA)
Subject: RE: Q&A

Adding my thoughts here – Liz may add some of her own separately:
(b) (5)

From: Sherman, Rachel
Sent: Sunday, September 11, 2016 8:45 AM
To: Califf, Robert; Rodriguez, Jennifer; Conover, Katie; Chasan-Sloan, Deborah (FDA); Dickinson,
Elizabeth (FDA)
Subject: RE: Q&A

I will try to explain my thinking on the two topics Rob raises.
(b) (5)

FDAOC0001847

(b) (5)

Hope this helps
Rachel
Why do you equivocate and say I’m right on most things? I thought we agreed I was always right…..

From: Califf, Robert
Sent: Sunday, September 11, 2016 8:23 AM
To: Rodriguez, Jennifer; Conover, Katie; Sherman, Rachel; Chasan-Sloan, Deborah (FDA); Dickinson,
Elizabeth (FDA)
Subject: Q&A

Friends,
I have done a little editing, but not much as I think its good. There are still several loose
ends. Are we still ok on the timeline?
3 issues strike me as needing more work:
(b) (5)

FDAOC0001848

(b) (5)

FDAOC0001849

Subject: RE: Q&A

(b) (5)

From: Sherman, Rachel
Sent: Sunday, September 11, 2016 8:45 AM
To: Califf, Robert; Rodriguez, Jennifer; Conover, Katie; Chasan-Sloan, Deborah (FDA); Dickinson,
Elizabeth (FDA)
Subject: RE: Q&A

I will try to explain my thinking on the two topics Rob raises.
(b) (5)

Hope this helps

FDAOC0001851

Rachel
Why do you equivocate and say I’m right on most things? I thought we agreed I was always right…..

From: Califf, Robert
Sent: Sunday, September 11, 2016 8:23 AM
To: Rodriguez, Jennifer; Conover, Katie; Sherman, Rachel; Chasan-Sloan, Deborah (FDA); Dickinson,
Elizabeth (FDA)
Subject: Q&A

Friends,
I have done a little editing, but not much as I think its good. There are still several loose
ends. Are we still ok on the timeline?
3 issues strike me as needing more work:

(b) (5)

FDAOC0001852

(b) (5)

FDAOC0001853

From: Chasan-Sloan, Deborah (FDA)
Sent: Sunday, September 11, 2016 7:44 PM
To: Sherman, Rachel; Califf, Robert; Rodriguez, Jennifer; Conover, Katie; Dickinson, Elizabeth (FDA)
Subject: RE: Q&A

(b) (5)

From: Sherman, Rachel
Sent: Sunday, September 11, 2016 8:45 AM
To: Califf, Robert; Rodriguez, Jennifer; Conover, Katie; Chasan-Sloan, Deborah (FDA); Dickinson,
Elizabeth (FDA)
Subject: RE: Q&A

I will try to explain my thinking on the two topics Rob raises.
(b) (5)

FDAOC0001855

(b) (5)

Hope this helps
Rachel
Why do you equivocate and say I’m right on most things? I thought we agreed I was always right…..

From: Califf, Robert
Sent: Sunday, September 11, 2016 8:23 AM
To: Rodriguez, Jennifer; Conover, Katie; Sherman, Rachel; Chasan-Sloan, Deborah (FDA); Dickinson,
Elizabeth (FDA)
Subject: Q&A

Friends,
I have done a little editing, but not much as I think its good. There are still several loose
ends. Are we still ok on the timeline?
3 issues strike me as needing more work:
(b) (5)

FDAOC0001856

(b) (5)

FDAOC0001857

From:
To:
Subject:
Date:
Attachments:

Importance:

Califf, Robert
Evans, Dana
FW: PLEASE SEE -- Updated Comms
Monday, September 12, 2016 10:51:00 AM
Phase II approval reactive QA 09.12.16.doc
eteplirsen KMQA 9.12.16.doc
eteplirsen PR draft 9.12.16.doc
High

Please print this out.
rmc

Robert M Califf MD
Commissioner of Food and Drugs
From: Rodriguez, Jennifer
Sent: Monday, September 12, 2016 10:17 AM
To: Dickinson, Elizabeth (FDA); Califf, Robert; Chasan-Sloan, Deborah (FDA); Sherman, Rachel; Conover,
Katie; Kraus, Tom
Subject: PLEASE SEE -- Updated Comms
Importance: High

Hi All,
Attached please find the updated QAs, as well as the PR, reflecting the edits to date. In addition,
below please find a slightly revised response to the question about the review team. Please let me
know if you would like us to go further.
Also, is it OK for us to reach out to Lu Borio’s team to get the information for (b) (5)

Once we have your OK, we will share the comms package with Chris Shreeve for CDER review –
asking them to flag anything that is inaccurate or provides significant heart burn. We would like to
be able to share with CDER by noon to keep on schedule.
Thanks for all your feedback.
Jen
(b) (5)

FDAOC0001858

(b) (5)

From: Dickinson, Elizabeth (FDA)
Sent: Sunday, September 11, 2016 8:32 PM
To: Califf, Robert; Chasan-Sloan, Deborah (FDA); Sherman, Rachel; Rodriguez, Jennifer; Conover, Katie
Subject: RE: Q&A

(b) (5)

From: Califf, Robert
Sent: Sunday, September 11, 2016 7:49 PM

FDAOC0001859

To: Chasan-Sloan, Deborah (FDA); Sherman, Rachel; Rodriguez, Jennifer; Conover, Katie; Dickinson,
Elizabeth (FDA)
Subject: RE: Q&A

Nice job. These changes improve what I was trying to get across. Thanks.

rmc
From: Chasan-Sloan, Deborah (FDA)
Sent: Sunday, September 11, 2016 7:44 PM
To: Sherman, Rachel; Califf, Robert; Rodriguez, Jennifer; Conover, Katie; Dickinson, Elizabeth (FDA)
Subject: RE: Q&A

(b) (5)

From: Sherman, Rachel
Sent: Sunday, September 11, 2016 8:45 AM
To: Califf, Robert; Rodriguez, Jennifer; Conover, Katie; Chasan-Sloan, Deborah (FDA); Dickinson,
Elizabeth (FDA)
Subject: RE: Q&A

I will try to explain my thinking on the two topics Rob raises.
(b) (5)

FDAOC0001860

(b) (5)

Hope this helps
Rachel
Why do you equivocate and say I’m right on most things? I thought we agreed I was always right…..

From: Califf, Robert
Sent: Sunday, September 11, 2016 8:23 AM
To: Rodriguez, Jennifer; Conover, Katie; Sherman, Rachel; Chasan-Sloan, Deborah (FDA); Dickinson,
Elizabeth (FDA)
Subject: Q&A

Friends,
I have done a little editing, but not much as I think its good. There are still several loose
ends. Are we still ok on the timeline?
3 issues strike me as needing more work:

(b) (5)

FDAOC0001861

(b) (5)

FDAOC0001862

(b) (5)

7

FDAOC0001869

FDA NEWS RELEASE
For Immediate Release: September xx, 2016
Media Inquiries: Sandy Walsh, 301-796-4669, sandy.walsh@fda.hhs.gov
Consumer Inquiries: 888-INFO-FDA
(b) (5)

FDAOC0001880

(b) (5)

FDAOC0001881

(b) (5)

FDAOC0001882

From:
To:
Subject:
Date:
Attachments:

Califf, Robert
Sherman, Rachel
FW: Q&A
Tuesday, September 13, 2016 5:51:00 AM
2016 Sept 012 R2 Eteplirsen CLEAN.doc

Is this a good version to share?
rmc

Robert M Califf MD
Commissioner of Food and Drugs
From: McCall, Jonathan *
Sent: Monday, September 12, 2016 9:28 PM
To: Califf, Robert; Dickinson, Elizabeth (FDA); Chasan-Sloan, Deborah (FDA); Sherman, Rachel;
Rodriguez, Jennifer; Conover, Katie; Kraus, Tom
Subject: RE: Q&A

Here’s a clean version.
Thanks!
-J

From: Califf, Robert
Sent: Monday, September 12, 2016 7:49 PM
To: Dickinson, Elizabeth (FDA); McCall, Jonathan *; Chasan-Sloan, Deborah (FDA); Sherman, Rachel;
Rodriguez, Jennifer; Conover, Katie; Kraus, Tom
Subject: RE: Q&A

I am happy with the couple of changes, but I am not an expert on the stylistic, font , spacing and
footnote changes. Can someone clean this up so I can send to Ellis, John, Lu and Janet tomorrow
AM? I hate to send them something with a bunch of comments.
Sorry to be a pain.

rmc

Robert M Califf MD
Commissioner of Food and Drugs
From: Dickinson, Elizabeth (FDA)

FDAOC0001908

Sent: Monday, September 12, 2016 5:21 PM
To: McCall, Jonathan *; Chasan-Sloan, Deborah (FDA); Califf, Robert; Sherman, Rachel; Rodriguez,
Jennifer; Conover, Katie; Kraus, Tom
Subject: RE: Q&A

(b) (5)

Liz
From: McCall, Jonathan *
Sent: Monday, September 12, 2016 3:25 PM
To: Chasan-Sloan, Deborah (FDA); Califf, Robert; Sherman, Rachel; Rodriguez, Jennifer; Conover, Katie;
Dickinson, Elizabeth (FDA); Kraus, Tom
Subject: RE: Q&A

Hello all –
I’m recirculating the memo draft (R1) with Deborah’s suggested edit included. In addition to the
tracked-changes and clean-commented versions, I’m also including a clean version without any
comments.
Please let me know if you have any questions!

Best,
Jonathan

From: Chasan-Sloan, Deborah (FDA)
Sent: Monday, September 12, 2016 11:58 AM
To: McCall, Jonathan *; Califf, Robert; Sherman, Rachel; Rodriguez, Jennifer; Conover, Katie; Dickinson,
Elizabeth (FDA); Kraus, Tom
Subject: Re: Q&A

(b) (5)

FDAOC0001909

(b) (5)

Sent from my BlackBerry 10 smartphone on the Verizon Wireless 4G LTE network.
From: McCall, Jonathan *
Sent: Monday, September 12, 2016 10:34 AM
To: Califf, Robert; Chasan-Sloan, Deborah (FDA); Sherman, Rachel; Rodriguez, Jennifer; Conover, Katie;
Dickinson, Elizabeth (FDA); Kraus, Tom
Subject: RE: Q&A

Hello all –
I’m attaching a tracked-changes version with a few additional edits from me. The clean-commented
version accepts all changes and removes all comments that have already been resolved. There are a
few additional comments from me, mostly to verify acceptability of some wording changes.
Please let me know if you have any questions!
Best,
Jonathan

From: Califf, Robert
Sent: Monday, September 12, 2016 6:54 AM
To: Chasan-Sloan, Deborah (FDA); Sherman, Rachel; Rodriguez, Jennifer; Conover, Katie; Dickinson,
Elizabeth (FDA); Kraus, Tom
Cc: McCall, Jonathan *
Subject: RE: Q&A

Here is what I hope is the penultimate version of my memo. I’m assuming:
1.      Jonathan will edit and recirculate.
2.      People will have their final say today.
3.      I will send to Ellis, John and Janet this afternoon with 24 hours to review.
Is this ok?
rmc

From: Chasan-Sloan, Deborah (FDA)
Sent: Sunday, September 11, 2016 7:44 PM
To: Sherman, Rachel; Califf, Robert; Rodriguez, Jennifer; Conover, Katie; Dickinson, Elizabeth (FDA)

FDAOC0001910

Subject: RE: Q&A

(b) (5)

From: Sherman, Rachel
Sent: Sunday, September 11, 2016 8:45 AM
To: Califf, Robert; Rodriguez, Jennifer; Conover, Katie; Chasan-Sloan, Deborah (FDA); Dickinson,
Elizabeth (FDA)
Subject: RE: Q&A

I will try to explain my thinking on the two topics Rob raises.
(b) (5)

Hope this helps

FDAOC0001911

Rachel
Why do you equivocate and say I’m right on most things? I thought we agreed I was always right…..

From: Califf, Robert
Sent: Sunday, September 11, 2016 8:23 AM
To: Rodriguez, Jennifer; Conover, Katie; Sherman, Rachel; Chasan-Sloan, Deborah (FDA); Dickinson,
Elizabeth (FDA)
Subject: Q&A

Friends,
I have done a little editing, but not much as I think its good. There are still several loose
ends. Are we still ok on the timeline?
3 issues strike me as needing more work:

(b) (5)

FDAOC0001912

(b) (5)

FDAOC0001913

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL

Scientific Dispute Regarding Approval of Sarepta Therapeutics’
Eteplirsen – Commissioner’s Decision
(b) (5)

1

FDAOC0001914

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001915

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001916

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001917

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001918

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001919

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001920

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001921

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001922

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001923

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001924

From:
To:
Subject:
Date:
Attachments:

Califf, Robert
Woodcock, Janet; Jenkins, John K (John.Jenkins@fda.hhs.gov); Unger, Ellis; Borio, Luciana
memo
Tuesday, September 13, 2016 6:39:00 PM
2016 Sept 012 R2 Eteplirsen CLEAN.doc

Dear Colleagues,
Today I am providing to you a copy of the penultimate draft of my decisional memorandum.
Although I believe the contents are self-explanatory, there are a few points that I wish to emphasize.
First, I deeply appreciate the dedication to our shared mission displayed by everyone involved in this
process.
Second, I am heartened that our processes and policies worked as they should, and that we have
resolved a matter of great complexity in an orderly and transparent manner.
Third, I believe this appeal highlights a critical point: it is precisely in circumstances where the
evidentiary basis for our decisions is less strong that judgment and opinion necessarily assume
greater prominence. We must redouble our efforts to ensure that our system for evidence generation
is as robust as possible.
Finally, it is precisely because of the complexity of the subject matter and the subtle regulatory
judgment required that I have come to the following major conclusions:
All applicable processes and procedures were followed;
The appealing parties had ample opportunity to present their views; and
The decision to grant accelerated approval was made following consideration of all relevant
scientific evidence.
I elected to review the scientific basis for this regulatory action to ensure that I fully understood the
positions of both parties and to evaluate whether an additional expert panel, as recommended in the
Scientific Dispute Process Review Board’s memorandum, would be needed. I have concluded that
although I believe that both views are rational and reflect extraordinary dedication to the topic, there
is no basis upon which I should overrule Dr. Woodcock’s decision, and that additional external
review is not indicated. Furthermore, I have evaluated and am satisfied with the post-marketing
requirements that have been developed and understand that the Center for Drug Evaluation and
Research will closely monitor the sponsor’s compliance with these requirements.
I look forward to continued vigorous discussion and debate as we continue to move this field
forward. Thank you for your determination, dedication, and perseverance in serving the patient and
healthcare communities.
I would request that you maintain this memorandum in confidence and do no further distribute it
until such time as my decision has been made available in final form. If you identify any significant
factual errors in this document, please advise me by COB Wednesday, September 14.

Robert M. Califf, MD
Commissioner, Food and Drugs

FDAOC0001925

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL

Scientific Dispute Regarding Approval of Sarepta Therapeutics’
Eteplirsen – Commissioner’s Decision
(b) (5)

1

FDAOC0001926

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

2

FDAOC0001927

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001928

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001929

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001930

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001931

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001932

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001933

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001934

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001935

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001936

From:
To:
Subject:
Date:
Attachments:

Califf, Robert
Dickinson, Elizabeth (FDA); Sherman, Rachel; Conover, Katie; Kraus, Tom; Rodriguez, Jennifer
fyi
Tuesday, September 13, 2016 6:44:00 PM
2016 Sept 012 R2 Eteplirsen CLEAN.doc

From: Califf, Robert
Sent: Tuesday, September 13, 2016 6:40 PM
To: Woodcock, Janet; Jenkins, John K (John.Jenkins@fda.hhs.gov); Unger, Ellis; Borio, Luciana
Subject: memo

Dear Colleagues,
Today I am providing to you a copy of the penultimate draft of my decisional memorandum.
Although I believe the contents are self-explanatory, there are a few points that I wish to emphasize.
First, I deeply appreciate the dedication to our shared mission displayed by everyone involved in this
process.
Second, I am heartened that our processes and policies worked as they should, and that we have
resolved a matter of great complexity in an orderly and transparent manner.
Third, I believe this appeal highlights a critical point: it is precisely in circumstances where the
evidentiary basis for our decisions is less strong that judgment and opinion necessarily assume
greater prominence. We must redouble our efforts to ensure that our system for evidence generation
is as robust as possible.
Finally, it is precisely because of the complexity of the subject matter and the subtle regulatory
judgment required that I have come to the following major conclusions:
All applicable processes and procedures were followed;
The appealing parties had ample opportunity to present their views; and
The decision to grant accelerated approval was made following consideration of all relevant
scientific evidence.
I elected to review the scientific basis for this regulatory action to ensure that I fully understood the
positions of both parties and to evaluate whether an additional expert panel, as recommended in the
Scientific Dispute Process Review Board’s memorandum, would be needed. I have concluded that
although I believe that both views are rational and reflect extraordinary dedication to the topic, there
is no basis upon which I should overrule Dr. Woodcock’s decision, and that additional external
review is not indicated. Furthermore, I have evaluated and am satisfied with the post-marketing
requirements that have been developed and understand that the Center for Drug Evaluation and
Research will closely monitor the sponsor’s compliance with these requirements.
I look forward to continued vigorous discussion and debate as we continue to move this field
forward. Thank you for your determination, dedication, and perseverance in serving the patient and
healthcare communities.
I would request that you maintain this memorandum in confidence and do no further distribute it
until such time as my decision has been made available in final form. If you identify any significant

FDAOC0001937

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL

Scientific Dispute Regarding Approval of Sarepta Therapeutics’
Eteplirsen – Commissioner’s Decision
(b) (5)

1

FDAOC0001938

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

2

FDAOC0001939

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

3

FDAOC0001940

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

4

FDAOC0001941

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

5

FDAOC0001942

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

6

FDAOC0001943

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

FDAOC0001944

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

8

FDAOC0001945

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

9

FDAOC0001946

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

10

FDAOC0001947

DRAFT RMC 8/25/2017 9:37 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

11

FDAOC0001948

factual errors in this document, please advise me by COB Wednesday, September 14.
(b) (5)

FDAOC0001949

From:
To:
Subject:
Date:

Califf, Robert
Dickinson, Elizabeth (FDA); Sherman, Rachel; Kraus, Tom; Conover, Katie; Rodriguez, Jennifer
FW: Follow up on Eteplirsen
Tuesday, September 13, 2016 8:52:00 PM

See below. Open for ideas here.
rmc
_____________________________________________
From: Unger, Ellis
Sent: Tuesday, September 13, 2016 4:28 PM
To: Califf, Robert
Cc: Jenkins, John K
Subject: RE: Follow up on Eteplirsen

I will add that I would like to know when it would be OK to share Dr. Borio’s memorandum
with the review team. They would really appreciate being able to see it.
_____________________________________________
From: Jenkins, John K
Sent: Tuesday, September 13, 2016 3:58 PM
To: Califf, Robert; Woodcock, Janet; Unger, Ellis
Cc: Jenkins, John K
Subject: RE: Follow up on Eteplirsen

Rob
As to the issue of when to release documents, I was just reminded that there is a statutory
requirement that we release a “high level summary” review within 48 hours of NME
approvals. Usually we meet this by releasing the division director review. In this case that
would not make sense given that the division level review (Eric Bastings) argues against
approval. I guess we could release Dr. Woodcock’s memo to meet this obligation, but her
memo does not really address the entire range of issues for the application that would
typically be included in the division director memo. Again, my preference would be to release
the documents I listed in item 5 below at the time of approval. Such an approach provides the
most transparency and will avoid a “rebound” of media coverage a month or so later about
the details of the internal dispute.
John
_____________________________________________
From: Califf, Robert
Sent: Sunday, September 11, 2016 7:13 AM
To: Jenkins, John K; Woodcock, Janet; Unger, Ellis
Subject: RE: Follow up on Eteplirsen

John,
Thanks for putting this list together. Much of this is in CDER’s baileywick, but I want to be

FDAOC0001950

sure I do what I need to do. See below:
_____________________________________________
From: Jenkins, John K
Sent: Friday, September 09, 2016 4:09 PM
To: Califf, Robert; Woodcock, Janet; Unger, Ellis
Cc: Jenkins, John K
Subject: Follow up on Eteplirsen

Rob
Do we have any follow up on the items we discussed yesterday and timelines? I just had my
regular meeting with Ellis and we discussed the planned action. Some issues that need to be
sorted out:
1.      Timeline for approval action.
My understanding is that we’re aiming for a week from tomorrow. Please let me know if that
is not feasible.
2.      Verification that we have reached final agreement on the labeling/PMRs with the
sponsor. Ellis was not sure that there was final agreement on the labeling. Our usual
practice/policy is to ensure that the sponsor has agreed to the labeling before approval, which
is usually accomplished by the division sending the final draft of the label to the sponsor and
the sponsor formally returning that to us indicating their concurrence. We can check to see if
we have documentation of that agreement, or if there is a need to ask Sarepta to submit as
final the most recent version of the labeling we sent them. Ellis can follow up and confirm the
status. If there are to be any changes to the most recent version of the final draft label that
the division sent to the sponsor, we would ask that we be included in reviewing those edits.
Same for the PMR.
Will follow with interest.
3.      Timeline for Rob to meet with review team. Since the review team will have to be
involved in some of the work to finalize action on the application, we recommend this meeting
occur soon.
OK with me-I want to meet with them. It’s a rough couple of weeks coming up so we’ll have
to do some rearranging. I’m out of town Wed and Thursday of this week and in town all week
next week, but have a total of 12 “events” at which I have to make remarks.   But I’m sure we
can work it out on the schedule.
4.      Timeline for sharing Rob’s review memo with Ellis and me. Ideally this should occur in
advance of the meeting with the review team so we can understand the context of Rob’s
decision.
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Will get back with you later today.
5.      Plans for the press release and release of documents that support the approval. Our
normal process is to release the approval letter and the labeling on the day of approval,
followed some time later (I think we have 30 days) by the redacted action package. In this
case, we would strongly advocate for releasing the most important memoranda at the time of
approval to ensure transparency for the action. The more complete action package could
them be released on the usual timeline (e.g., the CMC review, the pharm/tox review). In our
view, the redacted documents that should be released at the time of approval would include
the Cross Disciplinary Team Leader (CDTL) memo (Farkas), the deputy division director memo
(Bastings), the ODE director decisional memo (Ellis), the Center Director decisional memo,
Ellis’ appeal memo, the acting Chief Scientist memo, and Rob’s decisional memo. We strongly
advocate for transparency in this case and if you agree these documents will need to be
redacted on an expedited timeline.
Our plan has been as you say but to release all the memos at the time of all the other
documents rather than with the approval letter and labeling. I have no particular reason to
hold information back other than to give people all the information at one time. Glad to
continue to discuss.
6.      The draft press release. Again, we strongly advocate for transparency in the press release
about the differing opinions, the appeal, and how the appeal was decided.
We will be transparent. The question is timing as above.
7.      Any plans for press availability to discuss the approval. In the past for controversial/high
profile actions we have scheduled a media call where we describe the basis for the action and
take questions from reporters. We have also often scheduled a separate briefing for
stakeholders.
OEA had not planned a media call to my knowledge. For sure there will be a lot of media
interest and questions.
I spent yesterday cleaning up a lot of other things and am available today if we need to talk.
John
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From:
To:
Subject:
Date:

Califf, Robert
Jenkins, John K; Woodcock, Janet; Unger, Ellis
RE: Follow up on Eteplirsen
Tuesday, September 13, 2016 8:54:00 PM

Thx John. This is new to me so I’ll seek advice and we’ll discuss.
Regards
rmc
_____________________________________________
From: Jenkins, John K
Sent: Tuesday, September 13, 2016 3:58 PM
To: Califf, Robert; Woodcock, Janet; Unger, Ellis
Cc: Jenkins, John K
Subject: RE: Follow up on Eteplirsen

Rob
As to the issue of when to release documents, I was just reminded that there is a statutory
requirement that we release a “high level summary” review within 48 hours of NME
approvals. Usually we meet this by releasing the division director review. In this case that
would not make sense given that the division level review (Eric Bastings) argues against
approval. I guess we could release Dr. Woodcock’s memo to meet this obligation, but her
memo does not really address the entire range of issues for the application that would
typically be included in the division director memo. Again, my preference would be to release
the documents I listed in item 5 below at the time of approval. Such an approach provides the
most transparency and will avoid a “rebound” of media coverage a month or so later about
the details of the internal dispute.
John
_____________________________________________
From: Califf, Robert
Sent: Sunday, September 11, 2016 7:13 AM
To: Jenkins, John K; Woodcock, Janet; Unger, Ellis
Subject: RE: Follow up on Eteplirsen

John,
Thanks for putting this list together. Much of this is in CDER’s baileywick, but I want to be
sure I do what I need to do. See below:
_____________________________________________
From: Jenkins, John K
Sent: Friday, September 09, 2016 4:09 PM
To: Califf, Robert; Woodcock, Janet; Unger, Ellis
Cc: Jenkins, John K
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Subject: Follow up on Eteplirsen

Rob
Do we have any follow up on the items we discussed yesterday and timelines? I just had my
regular meeting with Ellis and we discussed the planned action. Some issues that need to be
sorted out:
1.      Timeline for approval action.
My understanding is that we’re aiming for a week from tomorrow. Please let me know if that
is not feasible.
2.      Verification that we have reached final agreement on the labeling/PMRs with the
sponsor. Ellis was not sure that there was final agreement on the labeling. Our usual
practice/policy is to ensure that the sponsor has agreed to the labeling before approval, which
is usually accomplished by the division sending the final draft of the label to the sponsor and
the sponsor formally returning that to us indicating their concurrence. We can check to see if
we have documentation of that agreement, or if there is a need to ask Sarepta to submit as
final the most recent version of the labeling we sent them. Ellis can follow up and confirm the
status. If there are to be any changes to the most recent version of the final draft label that
the division sent to the sponsor, we would ask that we be included in reviewing those edits.
Same for the PMR.
Will follow with interest.
3.      Timeline for Rob to meet with review team. Since the review team will have to be
involved in some of the work to finalize action on the application, we recommend this meeting
occur soon.
OK with me-I want to meet with them. It’s a rough couple of weeks coming up so we’ll have
to do some rearranging. I’m out of town Wed and Thursday of this week and in town all week
next week, but have a total of 12 “events” at which I have to make remarks.   But I’m sure we
can work it out on the schedule.
4.      Timeline for sharing Rob’s review memo with Ellis and me. Ideally this should occur in
advance of the meeting with the review team so we can understand the context of Rob’s
decision.
Will get back with you later today.
5.      Plans for the press release and release of documents that support the approval. Our
normal process is to release the approval letter and the labeling on the day of approval,
followed some time later (I think we have 30 days) by the redacted action package. In this
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case, we would strongly advocate for releasing the most important memoranda at the time of
approval to ensure transparency for the action. The more complete action package could
them be released on the usual timeline (e.g., the CMC review, the pharm/tox review). In our
view, the redacted documents that should be released at the time of approval would include
the Cross Disciplinary Team Leader (CDTL) memo (Farkas), the deputy division director memo
(Bastings), the ODE director decisional memo (Ellis), the Center Director decisional memo,
Ellis’ appeal memo, the acting Chief Scientist memo, and Rob’s decisional memo. We strongly
advocate for transparency in this case and if you agree these documents will need to be
redacted on an expedited timeline.
Our plan has been as you say but to release all the memos at the time of all the other
documents rather than with the approval letter and labeling. I have no particular reason to
hold information back other than to give people all the information at one time. Glad to
continue to discuss.
6.      The draft press release. Again, we strongly advocate for transparency in the press release
about the differing opinions, the appeal, and how the appeal was decided.
We will be transparent. The question is timing as above.
7.      Any plans for press availability to discuss the approval. In the past for controversial/high
profile actions we have scheduled a media call where we describe the basis for the action and
take questions from reporters. We have also often scheduled a separate briefing for
stakeholders.
OEA had not planned a media call to my knowledge. For sure there will be a lot of media
interest and questions.
I spent yesterday cleaning up a lot of other things and am available today if we need to talk.
John
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From:
To:
Cc:
Subject:
Date:
Attachments:

Califf, Robert
McCall, Jonathan *
Sherman, Rachel; Dickinson, Elizabeth (FDA); Chasan-Sloan, Deborah (FDA); Kraus, Tom; Conover, Katie;
Rodriguez, Jennifer
RE: Eteplirsen decision memo and supporting materials for your review
Thursday, September 15, 2016 9:15:00 PM
20160915 Memo to File re Commissioner Decision 9-15-16 JMrs(occ) CLEAN rmc.doc

Comments added. Hopefully this will do it. Should be easy for you to check out.
rmc
_____________________________________________
From: McCall, Jonathan *
Sent: Thursday, September 15, 2016 4:56 PM
To: Califf, Robert
Cc: Sherman, Rachel; Dickinson, Elizabeth (FDA); Chasan-Sloan, Deborah (FDA); Kraus, Tom
Subject: Eteplirsen decision memo and supporting materials for your review

Hello Dr. Califf –
Here is the current version of the eteplirsen memo:
<< File: 2016_Sept_012_R2_Eteplirsen_CLEAN Borio_rmc_JM-CLEAN(occ).doc >> << File:
2016_Sept_012_R2_Eteplirsen_CLEAN Borio_rmc_JM-CLEAN(occ)_Commented.doc >>
Here is the memo to file:
<< File: Memo to File re Commissioner Decision_9-15-16_JMrs(occ)_CLEAN.doc >> << File:
Memo to File re Commissioner Decision_9-15-16_JMrs(occ)_COMMENTED.doc >>
And here are the response cover notes:
<< File: 20160915 response notesrs_JM_CLEAN.doc >> << File: 20160915 response
notesrs_JM_TRACKED.doc >>
Thanks!
-Jonathan
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From:
To:
Cc:
Subject:
Date:
Attachments:

Califf, Robert
McCall, Jonathan *
Sherman, Rachel; Dickinson, Elizabeth (FDA); Chasan-Sloan, Deborah (FDA); Kraus, Tom
RE: Eteplirsen decision memo and supporting materials for your review
Thursday, September 15, 2016 9:21:00 PM
20160915 response notesrs JM CLEAN rmc.doc

One minor change on response note.
rmc
_____________________________________________
From: McCall, Jonathan *
Sent: Thursday, September 15, 2016 4:56 PM
To: Califf, Robert
Cc: Sherman, Rachel; Dickinson, Elizabeth (FDA); Chasan-Sloan, Deborah (FDA); Kraus, Tom
Subject: Eteplirsen decision memo and supporting materials for your review

Hello Dr. Califf –
Here is the current version of the eteplirsen memo:
<< File: 2016_Sept_012_R2_Eteplirsen_CLEAN Borio_rmc_JM-CLEAN(occ).doc >> << File:
2016_Sept_012_R2_Eteplirsen_CLEAN Borio_rmc_JM-CLEAN(occ)_Commented.doc >>
Here is the memo to file:
<< File: Memo to File re Commissioner Decision_9-15-16_JMrs(occ)_CLEAN.doc >> << File:
Memo to File re Commissioner Decision_9-15-16_JMrs(occ)_COMMENTED.doc >>
And here are the response cover notes:
<< File: 20160915 response notesrs_JM_CLEAN.doc >> << File: 20160915 response
notesrs_JM_TRACKED.doc >>
Thanks!
-Jonathan
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(b) (5)
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From:
To:
Cc:
Subject:
Date:

Califf, Robert
McCall, Jonathan *
Sherman, Rachel; Dickinson, Elizabeth (FDA); Chasan-Sloan, Deborah (FDA); Kraus, Tom
RE: Eteplirsen decision memo and supporting materials for your review
Thursday, September 15, 2016 9:42:00 PM

I think the memo is about as good as its going to get.
rmc
_____________________________________________
From: McCall, Jonathan *
Sent: Thursday, September 15, 2016 4:56 PM
To: Califf, Robert
Cc: Sherman, Rachel; Dickinson, Elizabeth (FDA); Chasan-Sloan, Deborah (FDA); Kraus, Tom
Subject: Eteplirsen decision memo and supporting materials for your review

Hello Dr. Califf –
Here is the current version of the eteplirsen memo:
<< File: 2016_Sept_012_R2_Eteplirsen_CLEAN Borio_rmc_JM-CLEAN(occ).doc >> << File:
2016_Sept_012_R2_Eteplirsen_CLEAN Borio_rmc_JM-CLEAN(occ)_Commented.doc >>
Here is the memo to file:
<< File: Memo to File re Commissioner Decision_9-15-16_JMrs(occ)_CLEAN.doc >> << File:
Memo to File re Commissioner Decision_9-15-16_JMrs(occ)_COMMENTED.doc >>
And here are the response cover notes:
<< File: 20160915 response notesrs_JM_CLEAN.doc >> << File: 20160915 response
notesrs_JM_TRACKED.doc >>
Thanks!
-Jonathan
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From:
To:
Cc:
Subject:
Date:

Califf, Robert
Dickinson, Elizabeth (FDA); McCall, Jonathan *
Sherman, Rachel; Chasan-Sloan, Deborah (FDA); Kraus, Tom; Conover, Katie; Rodriguez, Jennifer
RE: Eteplirsen decision memo and supporting materials for your review
Thursday, September 15, 2016 10:41:00 PM

Looks good
rmc
_____________________________________________
From: Dickinson, Elizabeth (FDA)
Sent: Thursday, September 15, 2016 10:36 PM
To: Califf, Robert; McCall, Jonathan *
Cc: Sherman, Rachel; Chasan-Sloan, Deborah (FDA); Kraus, Tom; Conover, Katie; Rodriguez, Jennifer
Subject: RE: Eteplirsen decision memo and supporting materials for your review

<< File: 2016_Sept_012_R2_Eteplirsen_CLEAN Borio_rmc_JM-CLEAN(occ) (2)(dcs)(ehd)
(2).doc >> << File: Memo to File re Commissioner Decision_9-15-16_JMrs(occ)_CLEAN
(dcs).doc >> << File: Electronic Letterhead for White Oak3.doc >>
(b) (5)

_____________________________________________
From: Califf, Robert
Sent: Thursday, September 15, 2016 9:16 PM
To: McCall, Jonathan *
Cc: Sherman, Rachel; Dickinson, Elizabeth (FDA); Chasan-Sloan, Deborah (FDA); Kraus, Tom; Conover,
Katie; Rodriguez, Jennifer
Subject: RE: Eteplirsen decision memo and supporting materials for your review

<< File: 20160915 Memo to File re Commissioner Decision_9-1516_JMrs(occ)_CLEAN_rmc.doc >>
Comments added. Hopefully this will do it. Should be easy for you to check out.
rmc

FDAOC0002088

_____________________________________________
From: McCall, Jonathan *
Sent: Thursday, September 15, 2016 4:56 PM
To: Califf, Robert
Cc: Sherman, Rachel; Dickinson, Elizabeth (FDA); Chasan-Sloan, Deborah (FDA); Kraus, Tom
Subject: Eteplirsen decision memo and supporting materials for your review

Hello Dr. Califf –
Here is the current version of the eteplirsen memo:
<< File: 2016_Sept_012_R2_Eteplirsen_CLEAN Borio_rmc_JM-CLEAN(occ).doc >> << File:
2016_Sept_012_R2_Eteplirsen_CLEAN Borio_rmc_JM-CLEAN(occ)_Commented.doc >>
Here is the memo to file:
<< File: Memo to File re Commissioner Decision_9-15-16_JMrs(occ)_CLEAN.doc >> << File:
Memo to File re Commissioner Decision_9-15-16_JMrs(occ)_COMMENTED.doc >>
And here are the response cover notes:
<< File: 20160915 response notesrs_JM_CLEAN.doc >> << File: 20160915 response
notesrs_JM_TRACKED.doc >>
Thanks!
-Jonathan
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From:
To:
Cc:
Subject:
Date:

Califf, Robert
Sherman, Rachel; Chasan-Sloan, Deborah (FDA); McCall, Jonathan *
Dickinson, Elizabeth (FDA); Kraus, Tom
RE: Eteplirsen decision memo and supporting materials for your review
Friday, September 16, 2016 7:04:00 AM

agree
Robert M Califf MD
Commissioner of Food and Drugs
_____________________________________________
From: Sherman, Rachel
Sent: Friday, September 16, 2016 6:51 AM
To: Chasan-Sloan, Deborah (FDA); Califf, Robert; McCall, Jonathan *
Cc: Dickinson, Elizabeth (FDA); Kraus, Tom
Subject: RE: Eteplirsen decision memo and supporting materials for your review

Looks good to me; Rob, if you like them these are good to go.
_____________________________________________
From: Chasan-Sloan, Deborah (FDA)
Sent: Thursday, September 15, 2016 11:59 PM
To: Califf, Robert; McCall, Jonathan *
Cc: Sherman, Rachel; Dickinson, Elizabeth (FDA); Kraus, Tom
Subject: RE: Eteplirsen decision memo and supporting materials for your review

(b) (5)

<< File: 20160915 response notesrs_JM_CLEAN_rmc.doc >>

_____________________________________________
From: Califf, Robert
Sent: Thursday, September 15, 2016 9:22 PM
To: McCall, Jonathan *
Cc: Sherman, Rachel; Dickinson, Elizabeth (FDA); Chasan-Sloan, Deborah (FDA); Kraus, Tom
Subject: RE: Eteplirsen decision memo and supporting materials for your review

<< File: 20160915 response notesrs_JM_CLEAN_rmc.doc >>
One minor change on response note.
rmc
_____________________________________________
From: McCall, Jonathan *
Sent: Thursday, September 15, 2016 4:56 PM
To: Califf, Robert
Cc: Sherman, Rachel; Dickinson, Elizabeth (FDA); Chasan-Sloan, Deborah (FDA); Kraus, Tom
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Subject: Eteplirsen decision memo and supporting materials for your review

Hello Dr. Califf –
Here is the current version of the eteplirsen memo:
<< File: 2016_Sept_012_R2_Eteplirsen_CLEAN Borio_rmc_JM-CLEAN(occ).doc >> << File:
2016_Sept_012_R2_Eteplirsen_CLEAN Borio_rmc_JM-CLEAN(occ)_Commented.doc >>
Here is the memo to file:
<< File: Memo to File re Commissioner Decision_9-15-16_JMrs(occ)_CLEAN.doc >> << File:
Memo to File re Commissioner Decision_9-15-16_JMrs(occ)_COMMENTED.doc >>
And here are the response cover notes:
<< File: 20160915 response notesrs_JM_CLEAN.doc >> << File: 20160915 response
notesrs_JM_TRACKED.doc >>
Thanks!
-Jonathan
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From:
To:

Subject:
Date:
Attachments:

Ortwerth, Michael
Bull, Jonca; Califf, Robert; Dawson, Rhonda; Emenanjo, Olubunmi; Franklin, Joseph; Hamilton, Kimberly; Hays,
Teresa; Helmanis, Lisa M; Johnican, Tonya; Kraus, Tom; Kuhlik, Bruce; Lurie, Peter; Maloney, Lesley; Morris,
Larry; Quinn, Kathleen; Roth, Deborah; Sharp, Jeremy; Soreth, Janice M; Spell LeSane, Dornette D; Turner, Lisa;
Varnado, Martina; Warner, Jill
90-Day Advisory Committee Meeting Report
Friday, November 06, 2015 3:43:47 PM
90DayMeetingList Nov2015ThroughJan2016 FINAL.xls

Good afternoon,
Attached is the 90-Day Advisory Committee Meeting report for November of 2015
through January of 2016. There are a number of high-visibility meetings in the
report. On November 13th there is a CBER meeting on maternal immunization to
protect the infant and on November 24th there is a meeting on Duchenne muscular
dystrophy. There are five more high-visibility meetings between December 1st and
December 15th.
Have a good weekend,
…Michael
Michael Ortwerth, Ph.D.
Director, Advisory Committee Oversight and Management Staff
Office of Special Medical Programs
Office of the Commissioner
Direct: 301-796-8222
Main Line: 301-796-8220
This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain information
that is predecisional, protected, privileged, or confidential, and it should not be disseminated, distributed, or copied
to persons not authorized to receive such information. If you are not the intended recipient, any dissemination or
copying is strictly prohibited. If you think you may have received this e-mail message in error, please e-mail the
sender immediately at Michael.Ortwerth@fda.hhs.gov
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Teresa; Helmanis, Lisa M; Johnican, Tonya; Kraus, Tom; Kuhlik, Bruce; Lurie, Peter; Maloney, Lesley; Morris,
Larry; Quinn, Kathleen; Roth, Deborah; Sharp, Jeremy; Soreth, Janice M; Spell LeSane, Dornette D; Turner, Lisa;
Varnado, Martina; Warner, Jill
90-Day Advisory Committee Meeting Report
Friday, November 06, 2015 3:43:47 PM
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Good afternoon,
Attached is the 90-Day Advisory Committee Meeting report for November of 2015
through January of 2016. There are a number of high-visibility meetings in the
report. On November 13th there is a CBER meeting on maternal immunization to
protect the infant and on November 24th there is a meeting on Duchenne muscular
dystrophy. There are five more high-visibility meetings between December 1st and
December 15th.
Have a good weekend,
…Michael
Michael Ortwerth, Ph.D.
Director, Advisory Committee Oversight and Management Staff
Office of Special Medical Programs
Office of the Commissioner
Direct: 301-796-8222
Main Line: 301-796-8220
This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain information
that is predecisional, protected, privileged, or confidential, and it should not be disseminated, distributed, or copied
to persons not authorized to receive such information. If you are not the intended recipient, any dissemination or
copying is strictly prohibited. If you think you may have received this e-mail message in error, please e-mail the
sender immediately at Michael.Ortwerth@fda.hhs.gov
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NOT FOR PUBLIC DISCLOSURE
CENTER /
OFFICE

COMMITTEE

CDER

Joint Meeting of the
Antimicrobial Drugs Advisory
Committee and Drug Safety
and Risk Management
Advisory Committee

MEETING DATE

11/5/2015

TOPIC/AGENDA

November 2 - November 6
The committees will discuss the risks and benefits of the systemic fluoroquinolone antibacterial drugs for
the treatment of acute bacterial sinusitis, acute bacterial exacerbation of chronic bronchitis in patients who
have chronic obstructive pulmonary disease, and uncomplicated urinary tract infections in the context of
available safety information and the treatment effect of antibacterial drugs in these clinical conditions

NCTR

Science Advisory Board

11/5/2015

The NCTR Director will welcome the participants and provide a Center-wide update on scientific
initiatives and accomplishments during the past year The SAB will be presented with an overview of the
Division of Biochemistry Subcommittee and the Subcommittee Site Visit Report Following the public
session, the SAB will hear an update from each of NCTR’s research Division’s, followed by a update on
NCTR’s Global Interactions

CDER

Anesthetic and Analgesic Drug
Products Advisory Committee

11/6/2015

The committee will discuss new drug application (NDA) 022225, sugammadex sodium injection, submitted
by Organon USA Inc , a subsidiary of Merck & Co , Inc , for the proposed indication of reversal of
moderate or deep neuromuscular blockade (NMB) induced by rocuronium or vecuronium

CBER

Vaccines and Related
Biological Products Advisory
Committee

CBER

Joint Meeting of the Cellular,
Tissue, and Gene Therapies
Advisory Committee and
Oncologic Drugs Advisory
Committee

11/13/2015

11/18/2015

November 9 - November 13
The committee will meet in open session to discuss considerations for evaluation of the safety and
effectiveness of vaccines administered to pregnant women to protect the infant

November 16 - November 20
The committees will discuss the safety and efficacy of Biologics License Application (BLA) 125593,
Mycobacterium phlei Cell Wall- DNA Complex (MCNA), submitted by Telesta Therapeutics Inc The
proposed indication (use) for this product is treatment of non-muscle invasive bladder cancer (NMIBC) at
high risk of recurrence or progression in adult patients who failed prior Bacillus Calmette-Guerin (BCG)
immunotherapy

Estimated Date Range (E) or Confirmed
(C) Date of FR Notice Publication
(e.g., enter "10/1 - 31/2012 - E" or
"5/27/2012 - C")

Hi Visibility
Y/N

10/1/2015 - C

N

8/14/2015 - C

N

9/14/2015 - C

N

9/21/2015 - C

Y

9/28/2015 - C

N

10/07/2015 - C

N

(b) (4)

CDRH

Gastroenterology and Urolgy
Devices Panel

11/18-19/2015
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OC

Science Board to the FDA

11/18/2015

11/3/2015 - C

N

11/19/2015

Information will be presented to gauge investigator interest in exploring potential pediatric development
plans for two products in various stages of development for adult cancer indications The subcommittee
will consider and discuss issues concerning diseases to be studied, patient populations to be included, and
possible study designs in the development of these products for pediatric use The discussion will also
provide information to the Agency pertinent to the formulation of written requests for pediatric studies, if
appropriate The products under consideration are: (1) ABT-414, application submitted by AbbVie, Inc ,
and (2) Lenvatinib, application submitted by Eisai, Inc

9/17/2015 - C

N

11/24/2015

November 23 - November 27
The committee will discuss new drug application 206031, drisapersen solution for injection, sponsored by
BioMarin Pharmaceutical Inc , for the treatment of patients with Duchenne muscular dystrophy with
mutations in the dystrophin gene that are amenable to treatment with exon 51 skipping as determined by
genetic testing

10/15/2015 - C

Y

November 30 - December 4
The committee will discuss the efficacy and safety data for new drug application (NDA) 21164, gepirone
hydrochloride extended-release tablets, submitted by Fabre-Kramer Pharmaceuticals, Inc , for the proposed
indication of major depressive disorder

9/9/2015 - C

Y

CDER

Pediatric Oncology
Subcommittee of the Oncologic
Drugs Advisory Committee

CDER

Peripheral and Central Nervous
System Drugs Advisory
Committee

CDER

Psychopharmacologic Drugs
Advisory Committee

12/1/2015

CFSAN

Food Advisory Committee

12/7-8/2015

CDER

Pulmonary/Allergy Drugs
Advisory Committee

12/9/2015

CDER

Joint Meeting of the
Pulmonary/Allergy Drugs
Advisory Committee and Drug
Safety and Risk Management
Advisory Committee

On November 18, 2015 the committee will hear updates from the CERSI Evaluation Subcommittee and the
ORA Food Emergency Response Network Evaluation Subcommittee The Board will hear about the scope
of FDA’s involvement in precision medicine, as well as an overview of specific health informatics
initiatives including precisionFDA, Open FDA, and Chillax The Board will also hear about FDA’s
laboratory safety initiative A recipient of one of the FY2014 Scientific Achievement Awards (selected by
the Board) will provide an overview of the activities for which the award was given

12/10/2015

December 7 - December 11
The committee will discuss FDA’s policies regarding the contamination of foods with the pathogen
Listeria monocytogenes (L. monocytogenes)
The committee will discuss the biologics licensing application (BLA) 761033 for reslizumab injection
solution, submitted by Teva Pharmaceuticals for the proposed indication to reduce exacerbations, relieve
symptoms, and improve lung function in adults and adolescents 12 years of age and above with asthma and
elevated blood eosinophils who are inadequately controlled on inhaled corticosteroids
The committees will discuss the safety of codeine in children 18 years of age and younger Codeine (most
often in combination with acetaminophen) is used for the treatment of pain in children; however, it is
contraindicated for the management of pain after tonsillectomy and/or adenoidectomy Codeine (in
combination with other medicines) is used for the relief of cough associated with upper respiratory allergies
or the common cold in children Codeine is available by prescription and also through the over-the-counter
(OTC) Drug Monograph for Cold, Cough, Allergy, Bronchodilator, and Antiasthmatic Drug Products (21
CFR 341 14, 21 CFR 341 74, and 21 CFR 341 90) The focus of the meeting will be the risk of serious
adverse events, such as respiratory depression and death, including reports in children who are CYP2D6
ultra-rapid metabolizers The committees will discuss whether the use of codeine in children should be
restricted further beyond the current contraindication described previously and whether codeine should be
available through the OTC Drug Monograph

11/9/2015 - C

Y

9/21/2015 - C

Y

10/27/2015 - C

Y

December 14 - December 18
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CDER

Endocrinologic and Metabolic
Drugs Advisory Committee

12/14/2015

OC

Risk Communication Advisory
Committee

12/14-15/2015

The committee will discuss, in general, a supplemental new drug application for ezetimibe/simvastatin
(Vytorin) by Merck for the reduction of major cardiovascular events The results of the IMPROVE-IT
(IMProved Reduction of Outcomes: VYTORIN Efficacy International Trial) study, which compared
VYTORIN (ezetimibe/simvastatin) to simvastatin monotherapy will be discussed
The Committee will discuss recent developments in risk communications and related sciences, and possible
approaches and applications in the context of FDA communications

10/5/2015 - 10/26/2015 - E

Y

10/5/2015 - 10/26/2015 - E

N

10/5/2015 - 10/26/2015 - E

Y

11/3/2015 - 11/24/2015 - E

Y

11/3/2015 - 11/24/2015 - E

N

11/12/2015 - 12/3/2015 - E

Y

12/23/2015 - 1/13/2016 - E

Y

12/28/2015 - 1/18/2016 - E

Y

12/28/2015 - 1/18/2016 - E

Y

(b) (4)
CBER

Blood Products Advisory
Committee

12/15/2015

December 1 - December 25
No Meetings Currently Scheduled
December 28 - January 1
No Meetings Currently Scheduled
January 4 - January 8
No Meetings Currently Scheduled

CDER

Psychopharmacologic Drugs
Advisory Committee

1/12/2016

CDER

Gastrointestinal Drugs
Advisory Committee

1/13/2016

CDER

Peripheral and Central Nervous
System Drugs Advisory
Committee

1/22/2016

January 11 - January 15
The committee will discuss new drug application (NDA) 204442, PROBUPHINE (buprenorphine
hydrochloride and ethylene vinyl acetate) subdermal implant, submitted by Braeburn Pharmaceuticals,
Inc , for the proposed indication of maintenance treatment of opioid dependence

(b) (4)

January 18 - January 22
The committee will discuss NDA 206488, eteplirsen for injection, submitted by Sarepta, Therapeutics, for
the treatment of Duchenne muscular dystrophy

January 25 - January 29
No Meetings Currently Scheduled

CDER

Psychopharmacologic Drugs
Advisory Committee

2/3/2016

CDER

Arthritis Advisory Committee

2/9/2016

CDER

Arthritis Advisory Committee

2/10/2016

February 1 - February 5
The committee will discuss NDA 204447/sNDA 006, the effectiveness of vortioxetine for the treatment of
cognitive dysfunction in major depressive disorder (MDD) submitted by Takeda Development Center
Americas, Inc
February 8 - February 12
The committee will discuss Celltrion’s infliximab biosimilar product

(b) (4)
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Subject:
Date:
Attachments:

Ortwerth, Michael
Bull, Jonca; Califf, Robert; Dawson, Rhonda; Esposito, Denise; Franklin, Joseph; Hamilton, Kimberly; Hays,
Teresa; Helmanis, Lisa M; Howard, Sally; Johnican, Tonya; Lurie, Peter; Maloney, Lesley; Morris, Larry; Quinn,
Kathleen; Roth, Deborah; Soreth, Janice M; Spell LeSane, Dornette D; Varnado, Martina; Warner, Jill
90-Day Advisory Committee Meeting Report: August - October, 2015
Monday, August 03, 2015 2:10:26 PM
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Good afternoon,
Attached is the 90-Day Advisory Committee Meeting Report.
Have a wonderful day,
…Michael
Michael Ortwerth, Ph.D.
Director, Advisory Committee Oversight and Management Staff
Office of Special Medical Programs
Office of the Commissioner
Direct: 301-796-8222
Main Line: 301-796-8220
This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain information
that is predecisional, protected, privileged, or confidential, and it should not be disseminated, distributed, or copied
to persons not authorized to receive such information. If you are not the intended recipient, any dissemination or
copying is strictly prohibited. If you think you may have received this e-mail message in error, please e-mail the
sender immediately at Michael.Ortwerth@fda.hhs.gov
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NOT FOR PUBLIC DISCLOSURE
CENTER /
OFFICE

COMMITTEE

MEETING DATE

TOPIC/AGENDA

Estimated Date Range (E) or Confirmed
(C) Date of FR Notice Publication
(e.g., enter "10/1 - 31/2012 - E" or
"5/27/2012 - C")

Hi Visibility
Y/N

7/17/2015 - 8/7/2015 - E

Y

7/17/2015 - 8/7/2015 - E

Y

7/17/2015 - C

Y

8/10/2015 - 8/20/2015 - E

Y

7/22/2015 - C

Y

August 3 - August 7
No Meetings Currently Scheduled
August 10 - August 14
No Meetings Currently Scheduled
August 17 - August 21
No Meetings Currently Scheduled
August 24 - August 28
No Meetings Currently Scheduled
August 31 - September 4
No Meetings Currently Scheduled

CDER

Anesthetic and Analgesic Drug
Products Advisory Committee

9/10/2015

CDER

Anesthetic and Analgesic Drug
Products Advisory Committe

9/11/2015

CBER

Vaccines and Related
Biological Products Advisory
Committee

9/15/2015

OC

Pediatric Advisory Committee

9/16/2015

CDRH

Obstetrics and Gynecology
Devices

9/24/2015

September 7 - September 11
The committees will discuss new drug application (NDA) 206830, oxycodone immediate-release tablets,
submitted by Purdue Pharma, with the proposed indication of the management of moderate to severe pain
where the use of an opioid analgesic is appropriate
The committees will discuss NDA 208090, Oxycodone Deterx, a new extended release oxycodone product
with abuse-deterrent properties

September 14 - September 18
The Committee will meet to discuss and make recommendations on the safety and immunogenicity of
seasonal trivalent Influenza Vaccine, Surface Antigen, Inactivated, Adjuvated with MF59 (Fluad)
manufactured by Novartis
Pediatric Advisory Committee (PAC) will meet to discuss pediatric-focused safety reviews, as mandated
by the Best Pharmaceuticals for Children Act (Public Law 107-109) and the Pediatric Research Equity Act
(Public Law 108-155) The PAC will meet to discuss the following products: DUREZOL (difluprednate
ophthalmic emulsion) 0 05%, Phenylephrine Hydrochloride Ophthalmic Solution, ZYLET (loteprednol
etabonate and tobramycin ophthalmic suspension), BETHKIS (tobramycin Inhalation Solution),
INTELENCE (etravirine), PREZISTA (darunavir), VIRAMUNE XR (nevirapine), EPIDUO (adapalene
and benzoyl peroxide), EXJADE (deferasirox), DOTAREM (gadoterate meglumine), FYCOMPA
(perampanel), RECOTHROM (thrombin, topical [recombinant]), PREVNAR 13 (Pneumococcal 13-valent
Conjugate Vaccine [Diphtheria CRM197 Protein]), PLEXIMMUNE, ELANA SURGICAL KIT (HUD),
Berlin Heart EXCOR® Pediatric Ventricular Assist Device (VAD), ENTERRA™ Therapy System, and
CONTEGRA Pulmonary Valved Conduit
The committee will discuss current knowledge about the safety and effectiveness of the Essure System
(Bayer HealthCare Pharmaceuticals Inc) intended for permanent birth control FDA is convening this
committee to seek expert scientific and clinical opinion on the risks and benefits of this device when used
for permanent birth control, based on available scientific data The committee will make
recommendations regarding the appropriate use, labeling, and other potential risk mitigations for this
device
September 28 - October 2
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No Meetings Currently Scheduled
October 5 - October 9
No Meetings Currently Scheduled
October 12 - October 16
No Meetings Currently Scheduled
October 19 - October 23
No Meetings Currently Scheduled
October 26 - October 30
CDER

Pharmacy Compounding
Advisory Committe

10/27-28/2015

TBD

(b) (4)
CDER

Bone, Reproductive, and
Urologic Drugs Advisory
Committee

11/3/2015

CDER

Bone, Reproductive, and
Urologic Drugs Advisory
Committee

11/4/2015

CDER

Joint Meeting of the
Antimicrobial Drugs Advisory
Committee and Drug Safety
and Risk Management
Advisory Committee

11/5/2015

CDER

Anesthetic and Analgesic Drug
Products Advisory Committee

11/6/2015

NCTR

Science Advisory Board

11/5/2015

9/3/2015 - 9/24/2015 - E

Y

9/16/2015 - 10/7/2015 - E

N

9/16/2015 - 10/7/2015 - E

N

9/16/2015 - 10/7/2015 - E

N

9/16/2015 - 10/7/2015 - E

N

9/28/2015 - 10/9/2015 - E

N

9/4/2015 - 10/19/2015 - E

N

10/1/2015 - 10/22/2015 - E

N

November 2 - November 6

The committee will discuss a guidance document for osteoporosis
The committees will discuss the balance of risk and benefit for certain “milder” infectious diseases such as
uncomplicated urinary tract infection, acute sinusitis, acute exacerbation of chronic bronchitis and the
serious adverse reactions caused by the fluoroquinolone class of drugs

The committee will discuss NDA 022225, Sugammadex sodium injection, submitted by Organon USA Inc
for the proposed indication of reversal of moderate or deep neuromuscular blockade induced by
rocuronium or vecuronium
The NCTR Director will welcome the participants and provide a Center-wide update on scientific
initiatives and accomplishments during the past year The SAB will be presented with an overview of the
Division of Biochemistry Subcommittee and the Subcommittee Site Visit Report Following the public
session, the SAB will hear an update from each of NCTR’s research Division’s, followed by a update on
NCTR’s Global Interactions
November 9 - November 13
No Meetings Currently Scheduled

CBER

Cellular, Tissue, and Gene
Therapies Advisory Committee
and Oncologic Drugs Advisory
Committee

11/18/2015

CDER

Pediatric Oncology
Subcommittee of the Oncologic
Drugs Advisory Committee

11/19-20/2015

November 16 - November 20
The committees will discuss the safety and efficacy of Biologics License Application (BLA) 125593,
Mycobacterium phlei Cell Wall- DNA Complex (MCNA), submitted by Telesta Therapeutics Inc The
proposed indication (use) for this product is treatment of non-muscle invasive bladder cancer (NMIBC) at
high risk of recurrence or progression in adult patients who failed prior Bacillus Calmette-Guerin (BCG)
immunotherapy
The committee will discuss up to 6 products for potential pediatric development
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CDER
CDER

Peripheral and Central Nervous
System Drugs Advisory
Committee
Peripheral and Central Nervous
System Drugs Advisory
Committee

11/23/2015

November 23 - November 27
The committee will discuss NDA 206031, drisapersen solution, sponsored by BioMarin Pharmaceutical,
Inc , for the treatment of Duchenne muscular dystrophy

10/5/2015 - 10/26/2015 - E

Y

11/24/2016

The committee will discuss eteplirsen, sponsored by Sarepta Therapeutics, Inc , for the treatment of
Duchenne muscular dystrophy

10/5/2015 - 10/26/2015 - E

Y
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Ortwerth, Michael
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Teresa; Helmanis, Lisa M; Howard, Sally; Johnican, Tonya; Lurie, Peter; Maloney, Lesley; Morris, Larry; Quinn,
Kathleen; Roth, Deborah; Soreth, Janice M; Spell LeSane, Dornette D; Varnado, Martina; Warner, Jill
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Hello,
Attached is the 90-Day Advisory Committee Meeting report for September through
November of 2015. There are a number of high-visibility meetings in the report. This
Thursday and Friday CDER will be holding two meetings to address oxycodone
products with abuse-deterrent properties.
Have a good evening,
…Michael
Michael Ortwerth, Ph.D.
Director, Advisory Committee Oversight and Management Staff
Office of Special Medical Programs
Office of the Commissioner
Direct: 301-796-8222
Main Line: 301-796-8220
This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain information
that is predecisional, protected, privileged, or confidential, and it should not be disseminated, distributed, or copied
to persons not authorized to receive such information. If you are not the intended recipient, any dissemination or
copying is strictly prohibited. If you think you may have received this e-mail message in error, please e-mail the
sender immediately at Michael.Ortwerth@fda.hhs.gov
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NOT FOR PUBLIC DISCLOSURE
CENTER /
OFFICE

COMMITTEE

MEETING DATE

TOPIC/AGENDA

Estimated Date Range (E) or Confirmed
(C) Date of FR Notice Publication
(e.g., enter "10/1 - 31/2012 - E" or
"5/27/2012 - C")

Hi Visibility
Y/N

8/10/2015 - C

Y

8/10/2015 - C

Y

7/17/2015 - C

Y

August 31 - September 4
No Meetings Currently Scheduled

CDER

Joint Meeting of the Anesthetic
and Analgesic Drug Products
Advisory Committee and Drug
Safety and Risk Management
Advisory Committee

CDER

Joint Meeting of the Anesthetic
and Analgesic Drug Products
Advisory Committee and Drug
Safety and Risk Management
Advisory Committee

CBER

Vaccines and Related
Biological Products Advisory
Committee

9/10/2015

9/11/2015

9/15/2015

September 7 - September 11
The committees will be asked to discuss new drug application (NDA) 206830, oxycodone immediaterelease tablets, submitted by Purdue Pharma, with the proposed indication of the management of moderate
to severe pain where the use of an opioid analgesic is appropriate It has been formulated with the intent to
provide abuse-deterrent properties The pharmacokinetic data demonstrate that there is a significant food
effect resulting in a significant delay in absorption and peak plasma concentration of oxycodone when
taken with food The applicant proposes to address this finding by labeling the product to be taken on an
empty stomach, but patients may have difficulty complying with these instructions as the product is dosed
every 4 to 6 hours as needed The committees will be asked to discuss the potential safety risks and the
potential effects on efficacy associated with the delayed peak concentration when taken with food, and the
feasibility of labeling to be taken on an empty stomach as a means to mitigate the potential risks The
committees will also be asked to consider whether the potential public health benefit of the product’s abuse
deterrent properties are sufficient to outweigh the risk to patients who are prescribed the product for the
management of pain
The committees will discuss new drug application (NDA) 208090, oxycodone extended-release capsules
for oral use, submitted by Collegium Pharmaceuticals, proposed for the management of pain severe enough
to require daily, around-the-clock, longterm opioid treatment and for which alternative options are
inadequate This product has been formulated with the intent to provide abuse-deterrent properties
Pharmacokinetic data demonstrate that, in order to deliver the intended amount of oxycodone, the drug
product must be taken with food The committees will be asked to discuss the potential safety risks and the
potential effects on efficacy associated with the extent of the food effect, and potential fluctuations in
oxycodone levels that may occur if the product is not taken consistently with the same amount of food In
addition, the committees will be asked to review and discuss whether the data characterizing the abusedeterrent properties support the likelihood that this drug product will have a meaningful effect on abuse and
whether potential benefits to the public from abuse-deterrent properties outweigh potential risks to patients
from the effect of food The committees will be asked to vote on whether this product should be approved
for marketing in the United States
September 14 - September 18
The Committee will meet to discuss and make recommendations on the safety and immunogenicity of
seasonal trivalent Influenza Vaccine, Surface Antigen, Inactivated, Adjuvated with MF59 (Fluad)
manufactured by Novartis
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OC

CDRH

Pediatric Advisory Committee

Obstetrics and Gynecology
Devices

9/16/2015

Pediatric Advisory Committee (PAC) will meet to discuss pediatric-focused safety reviews, as mandated
by the Best Pharmaceuticals for Children Act (Public Law 107-109) and the Pediatric Research Equity Act
(Public Law 108-155) The PAC will meet to discuss the following products: DUREZOL (difluprednate
ophthalmic emulsion) 0 05%, Phenylephrine Hydrochloride Ophthalmic Solution, ZYLET (loteprednol
etabonate and tobramycin ophthalmic suspension), BETHKIS (tobramycin Inhalation Solution),
INTELENCE (etravirine), PREZISTA (darunavir), VIRAMUNE XR (nevirapine), EPIDUO (adapalene
and benzoyl peroxide), EXJADE (deferasirox), DOTAREM (gadoterate meglumine), FYCOMPA
(perampanel), RECOTHROM (thrombin, topical [recombinant]), PREVNAR 13 (Pneumococcal 13-valent
Conjugate Vaccine [Diphtheria CRM197 Protein]), PLEXIMMUNE, ELANA SURGICAL KIT (HUD),
Berlin Heart EXCOR® Pediatric Ventricular Assist Device (VAD), ENTERRA™ Therapy System, and
CONTEGRA Pulmonary Valved Conduit

8/12/2015 - C

Y

9/24/2015

September 21 - September 25
The committee will discuss current knowledge about the safety and effectiveness of the Essure System
(Bayer HealthCare Pharmaceuticals Inc) intended for permanent birth control FDA is convening this
committee to seek expert scientific and clinical opinion on the risks and benefits of this device when used
for permanent birth control, based on available scientific data The committee will make
recommendations regarding the appropriate use, labeling, and other potential risk mitigations for this
device

7/22/2015 - C

Y

8/19/2015 - C

N

9/14/2015 - 9/25/2015 - E

Y

September 28 - October 2
No Meetings Currently Scheduled
October 5 - October 9
No Meetings Currently Scheduled
October 12 - October 16
No Meetings Currently Scheduled

CDER

Arthritis Advisory Committe

10/23/2015

October 19 - October 23
The committee will discuss new drug application (NDA) 207988, lesinurad oral tablets, submitted by
Ardea Biosciences, Inc , for the treatment of hyperuricemia associated with gout, in combination with a
xanthine oxidase inhibitor
October 26 - October 30
The committee will discuss revisions FDA is considering to the list of drug products that may not be
compounded under the exemptions provided by the FD&C Act because the drug products have been
withdrawn or removed from the market because such drug products or components of such drug products
have been found to be unsafe or not effective The list of those drug products is currently codified at 21
CFR 216 24 FDA now is considering whether to add one more drug to the list: quinacrine

CDER

Pharmacy Compounding
Advisory Committe

10/27-28/2015

Additionally, the committee will discuss 13 bulk drug substances nominated for inclusion on the section
503A bulk drug substances list FDA intends to discuss the following nominated bulk drug substances:
quinacrine, methylsulfonylmethane, bosweillia, d-ribose, curcumin, germanium sesquioxide, rubidium
chloride, deoxy d-glucose, alanyl-l-glutamine, glutaraldehyde, glycyrrhizin, ubiquinol 30% powder, and
domperidone The nominators of these substances will be invited to make a short presentation supporting
the nomination Other nominated substances will be discussed at future committee meetings

November 2 - November 6
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(b) (4)

CDER

Bone, Reproductive, and
Urologic Drugs Advisory
Committee

11/3/2015

CDER

Bone, Reproductive, and
Urologic Drugs Advisory
Committee

11/4/2015

CDER

Joint Meeting of the
Antimicrobial Drugs Advisory
Committee and Drug Safety
and Risk Management
Advisory Committee

11/5/2015

NCTR

Science Advisory Board

11/5/2015

CDER

Anesthetic and Analgesic Drug
Products Advisory Committee

11/6/2015

CBER

Vaccines and Related
Biological Products Advisory
Committee

CBER

Joint Meeting of the Cellular,
Tissue, and Gene Therapies
Advisory Committee and
Oncologic Drugs Advisory
Committee

11/13/2015

11/18/2015

The committee will discuss a guidance document for osteoporosis
The committees will discuss the risks and benefits of the systemic fluoroquinolone antibacterial drugs for
the treatment of acute bacterial sinusitis, acute bacterial exacerbation of chronic bronchitis in patients who
have chronic obstructive pulmonary disease, and uncomplicated urinary tract infections in the context of
available safety information and the treatment effect of antibacterial drugs in these clinical conditions

The NCTR Director will welcome the participants and provide a Center-wide update on scientific
initiatives and accomplishments during the past year The SAB will be presented with an overview of the
Division of Biochemistry Subcommittee and the Subcommittee Site Visit Report Following the public
session, the SAB will hear an update from each of NCTR’s research Division’s, followed by a update on
NCTR’s Global Interactions
The committee will discuss new drug application (NDA) 022225, sugammadex sodium injection, submitted
by Organon USA Inc , a subsidiary of Merck & Co , Inc , for the proposed indication of reversal of
moderate or deep neuromuscular blockade (NMB) induced by rocuronium or vecuronium
November 9 - November 13
The committee will meet in open session to discuss considerations for evaluation of the safety and
effectiveness of vaccines administered to pregnant women to protect the infant

November 16 - November 20
The committees will discuss the safety and efficacy of Biologics License Application (BLA) 125593,
Mycobacterium phlei Cell Wall- DNA Complex (MCNA), submitted by Telesta Therapeutics Inc The
proposed indication (use) for this product is treatment of non-muscle invasive bladder cancer (NMIBC) at
high risk of recurrence or progression in adult patients who failed prior Bacillus Calmette-Guerin (BCG)
immunotherapy

8/20/2015 - C

N

9/16/2015 - 10/7/2015 - E

N

9/16/2015 - 10/7/2015 - E

N

9/28/2015 - 10/9/2015 - E

N

9/16/2015 - 10/7/2015 - E

N

8/30/15 - 10/14/2015 - E

Y

9/4/2015 - 10/19/2015 - E

N

10/1/2015 - 10/22/2015 - E

N

(b) (4)

CDRH

Gastroenterology and Urolgy
Devices Panel

11/18-19/2015
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FDA Advisory Committee 90-Day Report for April 2014 - June 2014

(b) (4)
CDER

Pediatric Oncology
Subcommittee of the Oncologic
Drugs Advisory Committee

CDER

Peripheral and Central Nervous
System Drugs Advisory
Committee

CDER

Psychopharmacologic Drugs
Advisory Committee

CDER

Pulmonary/Allergy Drugs
Advisory Committee

CDER

Joint Meeting of the
Pulmonary/Allergy Drugs
Advisory Committee and Drug
Safety and Risk Management
Advisory Committee

CDER

Endocrinologic and Metabolic
Drugs Advisory Committee

11/19/2015

10/1/2015 - 10/22/2015 - E

N

11/23/2015

November 23 - November 27
The committee will discuss new drug application 206031, drisapersen solution for injection, sponsored by
BioMarin Pharmaceutical Inc , for the treatment of patients with Duchenne muscular dystrophy with
mutations in the dystrophin gene that are amenable to treatment with exon 51 skipping as determined by
genetic testing

10/5/2015 - 10/26/2015 - E

Y

12/1/2015

November 30 - December 4
The committee will discuss the efficacy and safety data for new drug application (NDA) 21164, gepirone
hydrochloride extended-release tablets, submitted by Fabre-Kramer Pharmaceuticals, Inc , for the proposed
indication of major depressive disorder

9/9/2015 - C

Y

10/5/2015 - 10/26/2015 - E

Y

10/5/2015 - 10/26/2015 - E

Y

10/5/2015 - 10/26/2015 - E

Y

12/9/2015

December 7 - December 11
The committee will discuss the biologics licensing application (BLA) 761033 for reslizumab injection
solution, submitted by Teva Pharmaceuticals for the proposed indication to reduce exacerbations, relieve
symptoms, and improve lung function in adults and adolescents 12 years of age and above with asthma and
elevated blood eosinophils who are inadequately controlled on inhaled corticosteroids
The committees will discuss codeine combination products for cough/cold indications and the risk in
pediatric patients

12/10/2015

12/14/2015

December 14 - December 18
The committee will discuss, in general, a supplemental new drug application for ezetimibe/simvastatin
(Vytorin) by Merck for the reduction of major cardiovascular events The results of the IMPROVE-IT
(IMProved Reduction of Outcomes: VYTORIN Efficacy International Trial) study, which compared
VYTORIN (ezetimibe/simvastatin) to simvastatin monotherapy will be discussed
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From:
To:
Cc:
Subject:
Date:
Attachments:

Sherman, Rachel
Evans, Dana
Califf, Robert; Dickinson, Elizabeth (FDA)
Clean copy of the appeal memo
Tuesday, September 13, 2016 1:36:16 PM
2016 Sept 012 R2 Eteplirsen CLEAN.doc

Dana – would you be able to combine both files (this one and the one Liz just sent) into one email so
that Rob has them together?
Thanks much!
Rachel
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DRAFT RMC 9/25/2017 11:32 AM DELIBERATIVE PROCESS/CONFIDENTIAL

(b) (5)

1
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DRAFT RMC 9/25/2017 11:32 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

2
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DRAFT RMC 9/25/2017 11:32 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

3
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DRAFT RMC 9/25/2017 11:32 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

4
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DRAFT RMC 9/25/2017 11:32 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

5
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DRAFT RMC 9/25/2017 11:32 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

6
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DRAFT RMC 9/25/2017 11:32 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

7
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DRAFT RMC 9/25/2017 11:32 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

8
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DRAFT RMC 9/25/2017 11:32 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

9
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DRAFT RMC 9/25/2017 11:32 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)

10
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DRAFT RMC 9/25/2017 11:32 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)
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From:
To:
Cc:

Subject:
Date:
Attachments:

O"Neill, Jeff
FDA Senior Staff
Perlloni, Andrei; Harper, Kristina; Henderson, Marsha B; Kempic, Annamarie; Kerry, Audrey; Kux, Leslie; Less,
Joanne; Ligon, Sharnell (CDER); Lyons, Matthew; Maloney, Diane; Maloney, Lesley; Marchand, Heidi;
McChesney, Daniel G; Meister, Karen G; Murphy, Dianne - OC; Nardinelli, Clark; Nguyen, Thinh (FDA\OC);
Norcio, Catherine T.; Ortwerth, Michael; Rao, Gayatri; Ray, Seth; Raza, Mark; Rebello, Heidi; Rovin, Lisa;
Sheehy, Janice; Solomon, Steven M; Throckmorton, Douglas C; Toigo, Theresa A; Valdez, Mary Lou; Vaughn,
Steven D; Wion, Ann; Yeboah, Michelle; OC-Executive Secretariat-Policy Analysts; Bull, Jonca; Plaisier, Melinda K;
Dupont, Jarilyn; Palmer, Kelly; Clapp, Nicole; Folden, Amy R; Russo, Mark; Schweitzer, Roxanne K; Soreth, Janice
M; Smith, Crystal; Saben, Alyson L; Wiley, Elizabeth; Lewis, Crystal; Hileman, Christine; Zawisza, Julie
December 14 Senior Staff Meeting
Thursday, December 17, 2015 3:19:20 PM
Chapter 2.pdf

All,
Please see below the highlights from Monday’s Senior Staff meeting.
Tom Kraus chaired the Senior Staff meeting on Monday, December 14. Dr. Ostroff is on
leave this week. Tom discussed the new Senior Staff meeting schedule and focus of
discussion on major issues or projects that the Office/Center will be working on in the coming
month that are important for the Commissioner or other attendees to know about. Tom
mentioned that Senator Barbara Mikulski is visiting the White Oak Campus in early January
and will deliver a speech.
OMPT – Califf, Rob – Rob discussed ongoing activities for a learning health network focusing
on the advancement of cancer research/therapies that is being championed by Vice President
Biden. Related activities have included high level meetings and collaborations with NIH.
Rob is working with Janet Woodcock, Peter Marks, and Rick Pazdur. Rob thanked everyone
who worked so hard to provide him with preparation briefings for his confirmation hearing
and expressed his wish that the public could fully understand the breadth of work done by the
Agency. Rob also mentioned Karen’s retirement and noted all the great work she has done for
the Agency. Opioids and the high price of drugs will be big issues for the coming year.
OCS – Borio, Lu – Lu announced that Matt Warren will be joining OCS as the new Director
of the Office of Scientific Integrity; FDA will participate in ASPR-led pandemic influenza
strategy meeting; there is a need to refine agency's position on priority review vouchers and
proposed expansions to the program that is apparently being supported by external
stakeholders.
GO – Sklamberg, Howard – The Trans-Pacific Partnership (TPP) might not get a vote until
after the 2016 elections and FDA may be called to testify on why TPP is not problematic;
Brazil/ANVISA is visiting this week and is meeting with Rob Califf, Mitch Zeller, Howard
Sklamberg, ORA imports, and others; GO is working with CDER and OFVM on the data
integrity issues we are seeing in drugs and food and will intensify this work in the new year.
CBER – Midthun, Karen – Next week is the rollout of FDA’s final guidance on reducing the
risk of human immunodeficiency virus transmission by blood and blood products; Karen
expressed her gratitude for all whose work led to the Agency’s lifting of a consent decree with
the Red Cross.
ORA – Plaisier, Mel – Gary Coody is retiring on January 9; rounds of field visits begin in
January.
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CVM – Dunham, Bernadette – Last week, FDA approved a biologic license application for
Kanuma (sebelipase alfa), manufactured by Alexion Pharmaceuticals, as the first treatment for
patients with a rare disease known as lysosomal acid lipase (LAL) deficiency; and 2) a new
animal drug application approval related to the line of genetically engineered (GE) chickens
that produces the human therapeutic biologic in its egg whites; CVM has a call with EMEA
this week.
CTP – Zeller, Mitch – Regarding Deeming, CTP is working on OMB pass back and there is
discussion on the Hill of riders related to waiving premarket review of products currently on
the market; however, if no riders, hope to see passing of Deeming in January.
OMH – Bull, Jonca – The December 2 FDA and JHU CERSI co-sponsored conference
“Clinical Trials: Assessing Safety and Efficacy for a Diverse Population” was successful. The
minority report was submitted.
CDER – Moscicki, Richard – Richard discussed several FDA actions including: On
December 14, the Endocrinologic and Metabolic Drugs Advisory Committee met to discuss
the IMProved Reduction of Outcomes: Vytorin Efficacy International Trial (IMPROVE-IT);
meeting this week to discuss BSUFA reauthorization; several approvals expected and CDER
is on track to exceed last year; meeting of the Peripheral and Central Nervous System Drugs
Advisory Committee to discuss drisapersen to treat Duchene muscular dystrophy;
fluoroquinolone labeling changes; and request for extension of gestational age for Mifeprex.
OCET – Maher, Carmen - Public Health Emergency Medical Countermeasures Enterprise
(PHEMCE) Stakeholder's Workshop; National Science Advisory Board for Biosafety and
Biosecurity (NSABB) full board meeting that will discuss the Gain of Function (GOF) Studies
risk assessment reports.
OWH – Holloman, Marsha – Marsha reported that Senator Mikulski was happy to see that the
Women’s Health Research Roadmap had posted; OWH and the NIH Office of Research on
Women’s Health are collaborating on an initiative to raise awareness of the importance of
participation of diverse women in clinical trials and to share best practices about clinical
research design, recruitment, and subpopulation analyses. The Diverse Women in Clinical
Trials Initiative will target priority groups including: national disease groups and affinity
groups; principal investigators/ health professionals; and women of diverse ages, races, and
ethnic backgrounds who have chronic health conditions. OWH and NIH’s ORWH will join
forces to: conduct educational outreach in select disease or therapeutic areas; convene
scientific dialogues; and develop training resources for investigators and health professionals.
The awareness campaign will launch in January 2016. Marsha also mentioned the findings of
“Effects of Sex Differences in the Pharmacokinetics of Drugs and Their Impact on the Safety
of Medicines in Women” authored by OWH’s Emmanuel Fadiran and CDER/OCP/OTS’s Lei
Zhang (article attached).
CDRH – Silvis, Lauren – This week, CDRH plans to issue a draft guidance entitled “Public
Notification of Emerging Postmarket Medical Device Signals”; up classification of vaginal
mesh expected December 30; public action on Essure; CDRH is responding to HHS and OGC
comments on the LDT guidance.
OPPLA – Rovin, Lisa – Reagan-Udall continues search for a new Chairman and Executive
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Director.
OPPLA – Sharp, Jeremy – Jeremy updated the group on 21st Cure activities advising that
work on the legislation has stalled – possible backup plans being explored.
OF – Mettler, Erik
OCC – Dickinson, Liz – Liz provided an update on two recent court cases involving Pacira
and Amarin.
OES – O’Neill, Jeff – Expecting many reports to Congress this month, most due in January.
OEA – Turner/Lisa/Conover, Katie – Katie mentioned media plans for metal-on-metal and
messaging on drug pricing and opioids in the new year. Lisa reported that we are on track for
a record number of visits to our web site, with over 50 million visits. We are working on
some modernization for the web site (minimizing pages, organizing information in chapters).
Possible OEA Leadership Council discussion.
CFSAN – Mayne, Susan – On December 7 - 8, The Food advisory Committee met to discuss
FDA’s policies related to the presence of Listeria monocytogenes in foods; On November 30,
briefed HHS on the Nutrition Facts Label/Added Sugars; Mike is visiting the Vermont Agency
of Agriculture Food & Markets to discuss the FDA Food Safety Modernization Act final rules
on preventive controls for human and animal food and on produce safety; Douglas Valentine
has been hired as a new office Director of Nutrition, Labeling, and Dietary Supplements;
GMA rollout on their smart label.
COO – Harris, Walter – Status of CR; 4 hours leave granted for Christmas Eve.
IOC – Blass, Bronwen – Bronwen announced that she is starting a new position in CDER’s
ORP, Kalah Auchincloss has joined IOC as a Deputy Chief of Staff.
OSMP – Warner, Jill - FDA and the Office for Human Research Protections have issued joint
draft guidance entitled, “Minutes of Institutional Review Board (IRB) Meetings: Guidance for
Institutions and IRBs”. This draft guidance was prepared jointly by FDA and OHRP and is
intended for institutions and IRBs responsible for oversight of human subject research under
FDA and HHS regulations; HHS extended the comment period on the Common Rule NPRM
for 30 days. The new date is January 6, 2016. As of December 2, HHS has received about
330 comments (50 were extension requests). Most of the comments so far are from
individuals – researchers and patients. There is quite a bit of concern over the biospecimen
proposal (to require consent for almost all secondary research); launch of FDA/NIH Rare
Disease Device Needs Assessment: in response to IOM and other recommendations, FDA in
collaboration with NIH, launched the Rare Disease Device Needs Assessment to document
critical diagnostic and therapeutic device needs for the rare disease population. A
comprehensive web-based survey was developed and disseminated to over 800 clinicians
participating in CDRH’s advisory committees. OOPD plans to further survey clinicians
participating in FDA’s Pediatric Device Consortia Grant Program and the Pediatric Advisory
Committee, as well as clinicians in NIH’s Rare Disease Clinical Research Network in early
2016. This initiative is led by OOPD and Office of Rare Diseases Research in NCATS/NIH,
with collaboration from FDA’s CDRH and OPPLA, and in coordination with the National
Organization for Rare Disorders (NORD), Advamed, AAP, and AMA. GAO is wrapping up
FDAOC0003224

its report on the Rare Pediatric Disease Priority Review Voucher Program as required by
FDASIA. It is anticipated that the report will be issued in March 2016 per the statutory
requirement.
NCTR – Slikker, Bill – The Chief Scientist has regular meetings with NIEHS officials from
the National Toxicology Program to evaluate chemicals/drugs that may require more safety
information to protect the American public from their use or exposure. Attention being given
to stem cell research (NCTR is working with other FDA Centers to propose the evaluation of
stem cells as experimental toxicological models, as well as examining the safety of stem cells
as therapeutic agents. NCTR wishes to work with the other Centers to propose stem cells as a
FY18 Initiative for possible funding from Congress); meeting with NIH regarding dietary
supplements (NCTR and NIH in the past and currently have discussed the safety of dietary
supplements and that the regulation of these supplements by FDA depends on a better
understanding on how the American public uses these compounds as therapeutic agents).
OPPLA – Lurie, Peter – OPPLA has prepared a report on products that looked promising at
the end of Phase II, but turned out to have safety and/or efficacy problems in Phase III. They
are hoping to put the report into clearance early in the new year.
OP – Kux, Leslie – The Office of Policy is working with staff to develop the 2015 priority
regulations and guidances document and assessment of workload needs.
Most senior leaders gave a brief overview of activities in their areas for the week. For further
detail on general related issues or approvals, please review the FDA Weekly or the
center/office website and reports.
Thank you,
Office of the Executive Secretariat
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Chapter 2

Effects of Sex Differences
in the Pharmacokinetics of Drugs and Their
Impact on the Safety of Medicines in Women
Emmanuel O. Fadiran and Lei Zhang
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From:
To:
Cc:
Subject:
Date:
Attachments:

Conover, Katie
Califf, Robert; Sharp, Jeremy; Kraus, Tom; Kuhlik, Bruce
Rodriguez, Jennifer; Walsh, Sandy; Kotz, Deborah
DMD Media Coverage Report
Tuesday, April 26, 2016 5:09:06 PM
2016 MCR-Eteplirsen Updated Report 4.26.16.doc
image002.png

Hello all,
As promised, attached is short snapshot of media coverage from yesterday’s DMD AdComm.
The attached document provides a sampling of the media coverage from the April 25 meeting of the
Peripheral and Central Nervous System Drugs Advisory Committee on new drug application for
Serepta’s eteplirsen. If approved, the drug would be the first for Duchenne Muscular Dystrophy, a
disease that affects about 3,500 boys and men in the U.S.
Media coverage on April 25 included more than 20 stories in national print and TV, local print and
TV, Hill-focused and trade media; and included coverage from morning “curtain raisers” to coverage
of the meeting vote. The morning’s “curtain rising” media stories focused on the uncertainty of the
outcome of eteplirsen. Nearly all the stories detail a patient anecdote and the FDA’s skepticism over
the results of this trial (which included only 12 patients and did not contain a traditional placebo
control).
Reporters covered several different angles, including the impact on Serepta’s stock and whether FDA
has gone too far in terms of its “patient preference” initiative, potentially trying to please patients
who are desperate for a treatment against the lack of science to demonstrative effectiveness for this
drug. Public health advocates weighed in with some in favor of approval, but many taking a firm
position against. Overall the morning’s stories were balanced, accurate, and declined to predict the
outcome of today’s vote.
A second wave of coverage followed the committee’s vote, and some of the top-tier and Hill media
included the New York Times, Associated Press, Wall Street Journal, Washington Post, Reuters, and
Politico. Major TV news networks including Fox News, NBC, and CNBC, also attended the meeting
and provided live coverage and stand-up interviews with Sarepta’s CEO Ed Kaye after the vote; who
said it was ultimately the FDA, and not the committee, that would decide the drug’s fate. However,
reporters took different tacks when it came to couching how the FDA interacts with its advisory
committee; some noting the FDA usually follows the committee’s advice, while others said the FDA
is not required to follow the vote. Several media outlets quoted 15-year-old Duchenne patient Billy
Ellsworth who said at the open public hearing, “FDA, please don’t let me die early." Coverage also
quoted FDA officials Janet Woodcock and Billy Nunn who repeatedly emphasized the importance of
the patient testimonials during the open public hearing. Overall, the publications portrayed the FDA
as sympathetic to the patients’ plight and hindered by the lack of a significant efficacy in the study
that contrasted sharply with patient and parental testimony at the meeting. Coverage was generally
balanced and accurate.
Let us know if you have questions.

FDAOC0003254

Best,
Katie, Jen, Sandy and Debbie
Katie Conover
Acting Associate Commissioner
Assistant Commissioner, Office of Media Affairs

Office of External Affairs
U.S. Food and Drug Administration
Tel: 240-402-2402 / Cell: 301-512-9120
priscilla.conover@fda.hhs.gov
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Media Coverage Report:
Eteplirsen for Duchenne Muscular Dystrophy
Advisory Committee Meeting April 25, 2016

This document provides a sampling of the media coverage from the April 25 meeting of the
Peripheral and Central Nervous System Drugs Advisory Committee on new drug application for
Serepta’s eteplirsen. If approved, the drug would be the first for Duchenne Muscular Dystrophy,
a disease that affects about 3,500 boys and men in the U.S.
Media coverage on April 25 included more than 20 stories in national print and TV, local print
and TV, Hill-focused and trade media; and included coverage from morning “curtain raisers” to
coverage of the meeting vote. The morning’s “curtain rising” media stories focused on the
uncertainty of the outcome of eteplirsen. Nearly all the stories detail a patient anecdote and the
FDA’s skepticism over the results of this trial (which included only 12 patients and did not
contain a traditional placebo control). Reporters covered several different angles, including the
impact on Serepta’s stock and whether FDA has gone too far in terms of its “patient preference”
initiative, potentially trying to please patients who are desperate for a treatment against the lack
of science to demonstrative effectiveness for this drug. Public health advocates weighed in with
some in favor of approval, but many taking a firm position against. Overall the morning’s stories
were balanced, accurate, and declined to predict the outcome of today’s vote.
A second wave of coverage followed the committee’s vote, and some of the top-tier and Hill
media included the New York Times, Associated Press, Wall Street Journal, Washington Post,
Reuters, and Politico. Major TV news networks including Fox News, NBC, and CNBC, also
attended the meeting and provided live coverage and stand-up interviews with Sarepta’s CEO Ed
Kaye after the vote; who said it was ultimately the FDA, and not the committee, that would
decide the drug’s fate. However, reporters took different tacks when it came to couching how the
FDA interacts with its advisory committee; some noting the FDA usually follows the
committee’s advice, while others said the FDA is not required to follow the vote. Several media
outlets quoted 15-year-old Duchenne patient Billy Ellsworth who said at the open public hearing,
“FDA, please don’t let me die early." Coverage also quoted FDA officials Janet Woodcock and
Billy Nunn who repeatedly emphasized the importance of the patient testimonials during the
open public hearing. Overall, the publications portrayed the FDA as sympathetic to the patients’
plight and hindered by the lack of a significant efficacy in the study that contrasted sharply with
patient and parental testimony at the meeting. Coverage was generally balanced and accurate.
Following is a snapshot of the meeting media coverage from April 25-26:
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1. The Washington Post, “To sway drug approval, patient advocates turn up the heat on
the FDA” View Online See Full Text
2. Forbes, “Could Desperate Parents' Pleas Sway The FDA To Approve A Drug Even If
Evidence It Works Is Lacking?” View Online See Full Text
3. Santa Fe New Mexican, “Families lean on FDA to back experimental drugs” View
Online See Full Text
4. Boston Globe, “FDA panel now weighing Sarepta’s experimental drug” View Online
See Full Text
5. The Street, “Sarepta Therapeutics FDA Panel Live Blog” View Online See Full Text
6. Fierce Biotech, “Sarepta soars as FDA questions revive advocates’ hope for Duchenne
drug” View Online See Full Text
7. Fierce Biotech, “With Sarepta’s fate uncertain, BioMarin CEO Bienaimé weighs the
future of Duchenne drug” View Online See Full Text
8. Reuters, “FDA panel meets to discuss Sarepta muscular dystrophy drug” View Online
See Full Text
9. The Wall Street Journal, “The FDA vs. Austin Leclaire” View Online See Full Text
10. Bio world, “FDA briefing docs suggest nearly foregone conclusion in eteplirsen
review” View Online See Full Text
11. Syracuse, “CNY mom, sons to testify before FDA panel for approval of experimental
drug” View Online See Full Text
12. Barron’s, “Sarepta Slammed by FDA, Stock Is Now Intriguing” View Online See Full
Text
13. Boston Business Journal, “FDA chief lays out rationale for Duchenne drug to be
granted temporary approval” View Online See Full Text
14. NBC, “Does muscular dystrophy drug work? Advocates pack FDA meeting” View
Online See Full Text
15. Fierce Biotech, “In setback, a majority of FDA experts reject Sarepta’s emotional
campaign to gain Duchenne drug OK” View Online See Full Text
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16. Washington Post, “FDA committee votes against approval of controversial muscular
dystrophy drug” View Online See Full Text
17. STAT, “FDA panel votes against Sarepta’s drug for Duchenne muscular dystrophy”
View Online See Full Text
18. Wall Street Journal, “FDA Panel Votes Not to Recommend Approval for Muscular
Dystrophy Drug” View Online See Full Text
19. Forbes, “Lip Service To Patients And Caregivers, Or Respect? The Significance Of An
FDA Panel's Review” View Online See Full Text
20. Bloomberg, “Families Plead for FDA Advisers to Recommend Sarepta Muscle Drug”
View Online See Full Text
21. Politico, “AN FDA PANEL TODAY WILL DECIDE THE FUTURE OF SAREPTA”
View Online See Full Text
22. Boston Globe, “FDA panel rejects Sarepta drug to treat Duchenne muscular
dystrophy” View Online See Full Text

To sway drug approval, patient advocates turn up the heat on the FDA TOP
Carolyn Y. Johnson, The Washington Post
Billy Ellsworth, a teenager with an inexorable and devastating degenerative muscle disease, will
bring a football with him to a Maryland hotel conference center on Monday. For months, he has
been brainstorming a way to prove to a panel of scientists and physicians that the experimental
drug he has been taking for more than four years has kept him strong and well — and he’d like to
punctuate his brief testimony in the clearest possible way: by throwing them the ball.
When he was 4¼, Billy was diagnosed with Duchenne muscular dystrophy, a rare and lethal
disease that typically forces boys to use wheelchairs by their teens and kills them in their 20s or
30s. His mother, Terri, has always measured her son’s life in fractions; Billy is 15¼ now, and the
reason he isn’t in a wheelchair yet, they believe, is the experimental drug eteplirsen.
On Monday, the panel of scientists and physicians who catch Billy’s pass — if he’s allowed to
throw it — will vote on whether the drug is effective. It is more than just a major make-it-orbreak-it milestone for the Massachusetts drug company Sarepta Therapeutics and the families
who support approval. The meeting also provides a window into the growing sophistication of
grass-roots patient groups, whose well-organized lobbying efforts are exerting intense pressure
on the drug-approval process. The Duchenne parent groups are orchestrating webinars on how to
participate in the meeting, providing travel grants to help families attend, gathering their own
data on the risks families are willing to accept and lobbying Congress.
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The disease affects 1 in 3,500 boys, and it works only on a gene mutation carried by 13 percent
of boys with Duchenne. A dozen boys were included in the key trial under scrutiny at the FDA
meeting. But close to 900 community members are expected to attend, revealing the tensions that
arise when patients adamantly believe that a drug works but the evidence is far less clear.
“It can, I think, at times border on patients putting a lot of pressure on the agency that’s
inappropriate — to make decisions that aren’t based on science,” said Sarah Sorscher, of the
consumer watchdog Public Citizen. “Really, I’ve never seen a drug that was even considered for
approval with this poor quality of data. . . . If the drug is really a miracle, why don’t they have
the data?”
The FDA has been working to incorporate the patient perspective into the drug-approval process,
especially over the past five years, under growing pressure from advocacy groups and Congress.
The Duchenne parent groups have been especially active on this front, running studies of the
benefits and risks patients and caregivers are willing to accept — to try to “quantify the tears” for
regulators as Pat Furlong, president of the Parent Project Muscular Dystrophy, says.
The parent group led a coalition that drafted a paper to help guide companies on best practices
for successfully creating drugs for the disease that the FDA credited and drew from when it
published its own guidance last summer — a first that other disease groups are working to
follow. This month, they have worked to get two dozen senators to sign a letter reminding the
FDA to prioritize the patient perspective when considering drugs for diseases with no treatments.
The Duchenne parent groups “have been an active leader. They have a strategy they call
‘aggressive engagement’: We’re going to the FDA on this, and we’re not going to stop,” said
John F.P. Bridges, a researcher at the Johns Hopkins Bloomberg School of Public Health who
works with advocacy groups and pharmaceutical companies to quantify and rigorously measure
patient preference.
The meeting may reveal the limitations of the patient perspective for regulators. In the run-up to
it, the FDA released documents that are critical of the way Sarepta’s small trial of just a dozen
boys has been designed, saying “there are significant concerns regarding the ability to draw valid
conclusions.” The FDA’s documents show that although the agency views the drug as safe, there
is clear skepticism that it works: They say the ability of boys on the drug to walk declines over
time, consistent with natural disease progression. And a crucial protein called dystrophin missing
in people with Duchenne was present at less than 1 percent of normal levels after patients took
the drug for three and a half years.
A group of 36 experts — some of whom with ties to the company — sent a letter in February
rebutting FDA critiques of the evidence, stating that they have observed 5,000 patients over 15
years and that the boys on the drug are “clearly performing better than our collective clinical
experience and the published literature would predict.”
The patient view can be extremely valuable: Patients know better than anyone what a meaningful
benefit would be or what risks they would accept. But the patient’s view on whether the drug
works may be influenced by hope.
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“I think a lot of it is the desire — that people really want the drug to work, because there is
nothing else,” said Richard Klein, director of the FDA’s patient liaison program, who said he
was not speaking about any particular drug. “The downside is that people don’t understand the
scientific rigors of what needs to be done, and they want the drug to be approved on extremely
small bits of data.”
Contrast that with a parent’s experience:
“We’re not asking for something that’s not worthy or didn’t prove itself; we’re asking for
flexibility for a rare disease,” Terri Ellsworth said. “My son gets himself to bed, gets himself out
of bed every morning, dresses himself . . . eats breakfast and carries his dishes to the sink. Most
boys are losing upper-body strength at [Billy’s] age. Here’s my son, and we don’t even own a
wheelchair.”
Parents like Ellsworth say that since the FDA agrees that there are no known risks to eteplirsen
and the disease is fatal, parents should be able to decide whether to give the drug, even if the
benefit is unclear to regulators. The outcome for their sons, otherwise, is tragic and unavoidable.
Thomas Rando, a neurologist at Stanford University School of Medicine, said in an email that
it’s hard to fault the FDA for being critical — and yet, it’s also hard to fault parents for pushing
for approval of a drug that appears safe even if it has only subtle benefits in a clinical trial.
“Essentially, the question is should the FDA lower the bar for devastating disease, which is not a
scientific question, it’s a policy question — an ethical question, too,” Rando said.
The agency’s attempt to consider the patient’s point of view was jump-started by HIV and AIDS
activists in the late 1980s. But the effort to incorporate the patient viewpoint has been accelerated
by recent law. Since 2013, the FDA has held “patient-focused drug development” meetings that
are listening sessions for the agency to hear from patients suffering from various diseases. In
2015, the agency approved an obesity device called the Maestro Rechargeable System —
something Bridges, the Johns Hopkins researcher, said was a watershed.
In that case, the device fell short of its endpoint: that people with the device would lose at least
10 percent more weight than a comparison group. But the agency, in its approval, cited a survey
of patient preferences that showed patients would accept risk for the degree of benefit the device
was expected to provide.
More recently, Diana Zuckerman, president of the National Center for Health Research, pointed
to last year’s controversial drug approval of a female libido drug, flibanserin, as a milestone that
might have emboldened Sarepta.
“In that case, a campaign by patients persuaded an FDA Advisory Committee and the FDA to
approve a drug they knew had little benefit and substantial risk,” Zuckerman wrote. “Sarepta
probably assumed a campaign by desperate parents would be even more persuasive.”
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Could Ron Cohen, chairman of the Biotechnology Innovation Organization, a trade group for
biotech drug companies, said that listening to patients is essential for companies and for
regulators.
But he also noted that clinical trials remain critically important — something he learned
personally years ago, when his company, Acorda Therapeutics, tested a therapy for spinal-cord
injury. During a trial in which patients and medical practitioners were blind to who was getting
the drug and who was getting the placebo, there were four excited calls from nurses, saying they
thought the drug was working: Partially paralyzed patients were moving their legs.
“We were high-fiving back at the office and the lab — we were so thrilled,” Cohen said.
But the company then found that half of the patients that had seen marked improvements were on
a placebo. “You’d never think someone with a spinal-cord injury would spontaneously move
their leg when they haven’t moved it in years,” Cohen said. “And yet there it was.”
###
Desperate Parents' Pleas Sway The FDA To Approve A Drug Even If Evidence It Works Is
Lacking? TOP
Rita Rubin, Forbes
You don’t usually hear people compare Food and Drug Administration advisory committee
meetings to a world-class sporting event, but this is how Brian Denger described the one set for
Monday:
“For the Duchenne community, this is going to be more like the Super Bowl,” Denger, a
supermarket manager from Biddeford, Maine, told me.
The “Duchenne community” refers to people touched by Duchenne muscular dystrophy, or
DMD, the most common and most severe form of muscular dystrophy. Denger is a member
because he is the father of two sons with DMD.
Worldwide, about 1 in 3,500 boys–DMD almost exclusively affects boys–inherit the genetic
disease, which is passed on the “X” chromosome from mothers to sons. Affected boys begin to
exhibit symptoms of muscle weakness between the ages of 3 and 5. By 12, most can no longer
walk. Eventually, the disease weakens their heart and the muscles involved in breathing, and
they die, typically before their 30th birthday.
No approved drug can slow the course of any type of muscular dystrophy, let alone reverse or
cure it, which is why hundreds of members of the Duchenne community–parents, patients,
doctors, scientists and other advocates–are expected Monday to pack the Chesapeake Ballroom
at the College Park Marriott Hotel and Conference Center in the Washington, D.C., suburb of
Hyattsville, Md., a few miles from the FDA’s sprawling Silver Spring campus.
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Their mission: to convince members of the FDA’s Peripheral and Central Nervous System Drugs
Advisory Committee that they should recommend approval of Sarepta Therapeutics’ New Drug
Application, or NDA, for eteplirsen. The agency usually follows its advisory committee
recommendations but is not bound by them.
Can the DMD community, which argues that “eteplirsen keeps more boys on their feet,” trump
FDA scientists’ unfavorable assessment of the drug? Should it? While the FDA doesn’t consider
cost when deciding whether to approve a new drug, the thought that what is bound to be an
extremely expensive treatment (Vertex has priced Kalydeco, which treats people with certain
mutations in the cystic fibrosis gene, at more than $300,000 a year) might be only minimally
effective, if that, is sobering.
“Although FDA is prepared to be flexible with respect to a devastating illness with no treatment
options, flexibility does not mean approving drugs for which substantial evidence of
effectiveness has not been established,” concluded a briefing document posted Thursday by the
FDA. Still, the FDA reviewers noted, “it is important to recognize that no final conclusions have
been reached on the approvability of this application.”
Pat Furlong, founding president and CEO of Parent Project Muscular Dystrophy, an advocacy
group based in Hackensack, N.J., says she’s optimistic. “I do think that hearing the patients’
stories, hearing the patients’ experience with this compound…will be persuasive,” Furlong,
whose two sons died of DMD, told me. “I think the FDA learns a great deal from listening to
patients.”
Few so-called disease communities are as well-organized and as well-connected as Furlong’s.
“Take a Stand. Fill a Seat. Raise Your Voice,” urges MakeDuchenneHistory.com. “We represent
friends, families, and patients affected by Duchenne Muscular Dystrophy who want to see safe,
effective treatments approved by the FDA.”
They have friends in high places:
•

•

•

In a letter dated April 15, a bipartisan group of 24 senators urged Dr. Janet Woodcock,
director of the FDA’s Center for Drug Evaluation and Research, to use the agency’s
“broad regulatory flexibility…to help advance new DMD therapies.”
Rick Santorum, former U.S. Senator and former Republican presidential candidate,
tweeted Saturday that he plans to attend the advisory committee meeting. Santorum’s
own daughter was born with a genetic disorder called Trisomy 18.
Sen. Marco Rubio, R-Fla., another former Republican presidential candidate, tweeted
earlier this month that he “met with DMD advocates to chat about how FDA can
accelerate approval of innovative therapies.”

Scores of DMD advocates, including Denger, are scheduled to address the advisory panel at a
public hearing after lunch. Demand was so great that the FDA added a half-hour to the hearing’s
originally scheduled two hours (already about twice as long as a typical FDA public hearing) and
held a lottery to pick the people who’d get the coveted three-minute slots to speak. To squeeze in
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as many speakers as possible, some advocates who won a slot will split their time with others
who didn’t.
According to Sarepta, based in Cambridge, Mass., eteplirsen increases levels of a protein called
dystrophin. DMD is associated with errors in the gene that codes for dystrophin, one of a group
of proteins that strengthen and protect muscle fibers. People with DMD typically don’t produce
any functional dystrophin.
Eteplirsen is designed to treat boys with the most common type of mutation in the dystrophin
gene, who make up about 13% of all DMD patients, according to Sarepta. Annie Kennedy,
senior vice president of legislation and public policy for Parent Project Muscular Dystrophy,
estimates that about 2,300 U.S. boys with DMD have the type of mutation amenable to treatment
with eteplirsen.
Using an approach similar to eteplirsen, Sarepta’s website says, the company has also begun
early human testing of drugs for the second and third most common types of DMD mutation.
Sarepta says it is in the discovery or pre-human testing phase of potential treatments for DMD
caused by seven other types of mutations in the dystrophin gene.
“I think what the community understands (is) even if your child is not amenable to this drug, the
ramifications for the entire community are huge,” said Will Nolan, senior vice president of
administration and communications for Parent Project Muscular Dystrophy.
The advisory committee meeting was originally scheduled for Friday, Jan. 22, but the FDA
postponed it at the last minute because of “Snowzilla, ” a major winter storm forecast for that
weekend in the Washington area. The delay presented advocates and Sarepta with an unusual
opportunity–a long lead time to prepare responses to the FDA scientists’ evaluation.
“FDA should be influenced little, if at all, by patient wishes but a lot by the risks of the disease–
and it is,” Henry Greely, director of Stanford Law School’s Center for Law and the Biosciences,
told me. For example, he said, “pancreatic cancer drugs can be much less safe and effective than
acne medication.”
“I’m sure FDA is taking the fact that DMD is untreatable and awful into account,” Greely said.
“But it still must, by law, and should (emphasis Greely’s), by ethics and policy, approve only
drugs that are proven sufficiently safe and effective.”
Clearly, the FDA has set a higher bar than the advocates., but if any disease community is going
to be able to sway the advisory committee and the FDA, it might well be the DMD community.
“In an effort to influence the direction of DMD research, Parent Project Muscular
Dystrophy…recently initiated and drafted guidance for the pharmaceutical industry,” Dr. Yoram
Unguru, a Johns Hopkins bioethicist and pediatric hematologist/oncologist, noted in an article
published in 2015.
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The DMD guidance was the first FDA guidance drafted by a disease community “and speaks to
the degree of influence the DMD advocacy community carries,” Unguru wrote. Significantly, he
wrote, the very first section of the guidance “discusses families’ willingness to accept
undetermined and more risky interventions because of the progressive and unpredictable nature
of DMD.”
Still, FDA regulations governing drug approvals “are there for a very good reason,” Unguru,
who sees patients at the Children’s Hospital at Sinai in Baltimore, told me. “We need to make
sure that patients…and their parents are not given false hope. We all have hope, and hope is
good, and hope is important.” But if it’s misguided hope, hope based on a false promise, “we’re
getting into a difficult situation.”
Agency staff who reviewed Sarepta’s NDA found that scientific evidence of eteplirsen’s safety
and effectiveness is lacking.
The single randomized, double-blind, placebo-controlled study in the NDA was conducted with
only 12 boys for 24 weeks at a single medical center, the FDA reviewers have noted in briefing
documents for the advisory committee. In this type of study, considered the gold standard for
evaluating new treatments, the equivalent of a coin toss determines which participants will
receive the experimental therapy and which will get a placebo. “Double blind” means that
neither the research subjects nor the researchers learn who got which treatment until the
treatment period ends.
At the end of 24 weeks, the boys who had been getting eteplirsen couldn’t walk farther in six
minutes–a standard test–than the boys who’d been getting the placebo, according to the FDA
reviewers. At that point, the four boys who’d been receiving the placebo were switched over to
eteplirsen, and all 12 boys in the study have continued to receive weekly infusions of the drug.
The FDA reviewers said they might have accepted levels of dystrophin in patients’ muscles as
evidence that the drug was working, but biopsies after 3 1/2 years of treatment found that the
boys’ levels were still far below those generally seen in a milder form of muscular dystrophy. On
top of that, the FDA scientists said, there was no apparent correlation between how far the
treated boys could walk in six minutes and the dystrophin levels in their muscles.
Dr. Michael Carome, a kidney specialist who directs the Public Citizen Health Research Group,
a consumer watchdog organization in Washington, D.C., is blunt about what the FDA should do.
“Based upon the evidence presented and reviewed by the FDA and described in the briefing
packet, the drug should not be approved,” Carome, who previously worked for the Office for
Human Research Protections in the Department of Health and Human Services, told me. “These
clinical trials were too small, and the evidence from those trials does not show that the drug
provides any meaningful clinical benefit.
“It would be a mistake for the FDA to approve this,” he continued. “It would be giving in to
political pressure and essentially eviscerating their standard for approval. What these patients
need is a drug that works… To put out a drug that’s not effective isn’t helping anyone.”
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But the FDA scientists have it wrong, according to a lengthy letter sent Feb. 24 to Dr. Billy
Dunn, director of the division of neurology products at the FDA. M. Carrie Miceli and Dr.
Stanley Nelson, co-directors of the Center for Duchenne Muscular Dystrophy at UCLA, wrote
the letter, which was also signed by 34 other U.S. and Australian basic scientists and physicians
with expertise in the disease.
“It is remarkable that a viable treatment option may soon be available to add to our clinical
approach to this devastating disease,” they wrote.
One thing they did not mention in the letter is that they are married to each other and have a 15year-old son named Dylan Miceli-Nelson who has Duchenne, although he is not a candidate for
eteplirsen. The 8th-grader is a “sit-down comedian” whose YouTube video has garnered more
than 330,000 views.
I talked recently with Miceli and Nelson, who told me they have no ties to Sarepta, financial or
otherwise.
“People advocate for their patients, without a doubt,” Miceli said. “But I think the data have
really gotten sufficiently robust, even though it is only a small number of boys.”
The boys who’ve been on eteplirsen for nearly five years are more likely to still be walking than
other boys with DMD who are the same age but have not been treated with the drug, Nelson said.
“Our perspective as scientists in this area is we don’t need to come up with complete cures to
make a meaningful impact.”
Brian Denger says this family portrait, shot in January 2013, was the last to include son Matthew
(front right),. Denger’s wife, Alice, stands behind son Patrick.
As Pauline McCormack, a senior research associate at Newcastle University’s Policy, Ethics and
Life Sciences Research Center in England told me, “something that might seem insignificant in
another disease, such as retaining movement in a few muscles, can be more meaningful in
Duchenne.” McCormack added, “I think the patient voice is vital and has a role alongside
clinical expertise and the scientific evidence.”
Brian Denger would agree. His older son, Matthew, died in February 2013, six weeks shy of his
21st birthday. He was halfway through his second year of college. “He actually went to school
the morning of his death,” his father said.
Denger’s younger son, Patrick, 21, is in his third year of college, majoring in psychology. Even
without any treatment, Patrick’s DMD hasn’t progressed as rapidly as his brother’s did, their
father said. Matthew stopped walking at age 8, Patrick not until age 13.
Patrick barely missed qualifying for an eteplirsen trial in Boston in which older patients who can
no longer walk are receiving the drug, Denger said.
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Although Patrick can still drive a specially equipped car, he can’t touch his face with his hands,
which made him ineligible for the eteplirsen study in older patients, his father said. “We were
both very disappointed.”
They’ve settled for what they view as the next best thing: a trial of drisapersen, a different drug
with a similar mechanism of action as eteplirsen. Every Tuesday for the past 15 weeks (except
one, when winter weather in Maine grounded them), Denger and his son have caught a 5:30 a.m.
flight to Baltimore, where Patrick receives an infusion of drisapersen at the Kennedy Krieger
Institute. They then take Amtrak to Washington and get on the Metro to Reagan National Airport
for a direct flight home.
Patrick received his first infusion of drisapersen right around the same time the FDA notified
BioMarin, based in San Rafael, Calif., that its NDA for the drug was not approvable in its current
form.
Denger considers himself to be a practical man, one not susceptible to false hopes. ”We realize
that this is the first generation for both of these drugs,” he said of himself and Patrick. “We also
realize that neither one of these drugs represents a cure.”
###
Families lean on FDA to back experimental drugs TOP
Santa Fe New Mexican
Billy Ellsworth, a teenager with an inexorable and devastating degenerative muscle disease, will
bring a football with him to a Maryland hotel conference center on Monday. For months, he has
been brainstorming a way to prove to a panel of scientists and physicians that the experimental
drug he has been taking for more than four years has kept him strong and well — and he’d like to
punctuate his brief testimony in the clearest possible way: by throwing them the ball.
When he was 4, Billy was diagnosed with Duchenne muscular dystrophy, a rare and lethal
disease that typically forces boys to use wheelchairs by their teens and kills them in their 20s or
30s. Billy is 15 now, and the reason he isn’t in a wheelchair yet, they believe, is the experimental
drug eteplirsen.
On Monday, the panel of scientists and physicians who catch Billy’s pass — if he’s allowed to
throw it — will vote whether the drug is effective. It is more than just a major make-it-or-breakit milestone for the Massachusetts drug company Sarepta Therapeutics and the families who
support approval.
The meeting also provides a window into the growing sophistication of grass-roots patient
groups, whose well-organized lobbying efforts are exerting intense pressure on the drug-approval
process. The Duchenne parent groups are orchestrating webinars on how to participate in the
meeting, providing travel grants to help families attend, gathering their own data on the risks
families are willing to accept and lobbying Congress.
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The disease affects one in every 3,500 boys, and it works only on a gene mutation carried by 13
percent of boys with Duchenne. A dozen boys were included in the key trial under scrutiny at the
FDA meeting. But close to 900 community members are expected to attend, revealing the
tensions that arise when patients adamantly believe that a drug works but the evidence is far less
clear.
“It can, I think, at times border on patients putting a lot of pressure on the agency that’s
inappropriate — to make decisions that aren’t based on science,” said Sarah Sorscher, of the
consumer watchdog Public Citizen. “Really, I’ve never seen a drug that was even considered for
approval with this poor quality of data. … If the drug is really a miracle, why don’t they have the
data?”
The FDA has been working to incorporate the patient perspective into the drug-approval process,
especially over the past five years, under growing pressure from advocacy groups and Congress.
The Duchenne parent groups have been especially active on this front, running studies of the
benefits and risks patients and caregivers are willing to accept — to try to “quantify the tears” for
regulators as Pat Furlong, president of the Parent Project Muscular Dystrophy, says.
The parent group led a coalition that drafted a paper to help guide companies on best practices
for successfully creating drugs for the disease that the FDA credited and drew from when it
published its own guidance last summer — a first that other disease groups are working to
follow. This month, they have worked to get two dozen senators to sign a letter reminding the
FDA to prioritize the patient perspective when considering drugs for diseases with no treatments.
The Duchenne parent groups “have been an active leader. They have a strategy they call
‘aggressive engagement’: We’re going to the FDA on this, and we’re not going to stop,” said
John F.P. Bridges, a researcher at the Johns Hopkins Bloomberg School of Public Health who
works with advocacy groups and pharmaceutical companies to quantify and rigorously measure
patient preference.
The meeting may reveal the limitations of the patient perspective for regulators. In the run-up to
it, the FDA released documents that are critical of the way Sarepta’s small trial of just a dozen
boys has been designed, saying “there are significant concerns regarding the ability to draw valid
conclusions.”
The FDA’s documents show that although the agency views the drug as safe, there is clear
skepticism that it works: They say the ability of boys on the drug to walk declines over time,
consistent with natural disease progression. And a crucial protein called dystrophin missing in
people with Duchenne was present at less than 1 percent of normal levels after patients took the
drug for three and a half years.
A group of 36 experts — some of whom with ties to the company — sent a letter in February
rebutting FDA critiques of the evidence, stating that they have observed 5,000 patients over 15
years and that the boys on the drug are “clearly performing better than our collective clinical
experience and the published literature would predict.”
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The patient view can be extremely valuable: Patients know better than anyone what a meaningful
benefit would be or what risks they would accept. But the patient’s view on whether the drug
works may be influenced by hope.
“I think a lot of it is the desire — that people really want the drug to work, because there is
nothing else,” said Richard Klein, director of the FDA’s patient liaison program, who said he
was not speaking about any particular drug. “The downside is that people don’t understand the
scientific rigors of what needs to be done, and they want the drug to be approved on extremely
small bits of data.”
Thomas Rando, a neurologist at Stanford University School of Medicine, said in an email that
it’s hard to fault the FDA for being critical — and yet, it’s also hard to fault parents for pushing
for approval of a drug that appears safe even if it has only subtle benefits in a clinical trial.
“Essentially, the question is should the FDA lower the bar for devastating disease, which is not a
scientific question, it’s a policy question — an ethical question, too,” Rando said.
The agency’s attempt to consider the patient’s point of view was jump-started by HIV and AIDS
activists in the late 1980s. But the effort to incorporate the patient viewpoint has been accelerated
by recent law. Since 2013, the FDA has held “patient-focused drug development” meetings that
are listening sessions for the agency to hear from patients suffering from various diseases. In
2015, the agency approved an obesity device called the Maestro Rechargeable System —
something Bridges, the Johns Hopkins researcher, said was a watershed.
In that case, the device fell short of its endpoint: that people with the device would lose at least
10 percent more weight than a comparison group. But the agency, in its approval, cited a survey
of patient preferences that showed patients would accept risk for the degree of benefit the device
was expected to provide.
More recently, Diana Zuckerman, president of the National Center for Health Research, pointed
to last year’s controversial drug approval of a female libido drug, flibanserin, as a milestone that
might have emboldened Sarepta.
“In that case, a campaign by patients persuaded an FDA Advisory Committee and the FDA to
approve a drug they knew had little benefit and substantial risk,” Zuckerman wrote. “Sarepta
probably assumed a campaign by desperate parents would be even more persuasive.”
###
FDA panel now weighing Sarepta’s experimental drug TOP
Robert Weisman, The Boston Globe
One of the most closely watched hearings on a proposed drug in years has convened Monday
morning in Hyattsville, Md., where a panel of medical experts will consider an application by
Cambridge’s Sarepta Therapeutics Inc. for approval of a Duchenne muscular dystrophy
treatment.
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Scientists from Sarepta and the Food and Drug Administration will discuss their conflicting
interpretations of clinical trial data for the experimental drug -- called eteplirsen -- while boys
with muscular dystrophy and their family members are prepared to testify about their experience
with the drug and the need for new therapies to treat the muscle-wasting disease.
The influential panel, called the Peripheral and Central Nervous System Advisory Committee, is
expected to make a recommendation to the FDA early Monday evening on the drug’s safety and
effectiveness. While the committee’s recommendation is non-binding, the FDA usually follows
the lead of its outside experts. It is scheduled to rule on Sarepta’s application next month.
Sarepta’s shares swung wildly last week. They plunged when the FDA’s staff released a briefing
document Thursday that was critical of Sarepta’s clinical trial design, but bounced back Friday
when the FDA posted a list of questions for the advisory panel that raised investors’ hopes that
the panel could favor approval of the drug candidate.
More than 800 patient advocates have registered to appear at Monday’s hearing, making it
among the best attended FDA advisory committee meetings in history.
###
Sarepta Therapeutics FDA Panel Live Blog TOP
Adam Feuerstein, The Street
The live blog above is tracking all the action at a U.S. Food and Drug Administration advisory
committee meeting, convened to review eteplirsen, Sarepta's experimental drug for the treatment
of Duchenne muscular dystrophy.
TheStreet Senior Columnist Adam Feuerstein is providing live coverage and analysis of the
Sarepta FDA advisory panel as it happens near Washington, D.C.
At the end of Monday's meeting, a panel of 13 independent experts will vote on a series of
questions which will provide recommendation to the FDA on whether or not eteplirsen should be
approved, or not.
Sarepta shares are halted for trading while the advisory panel is in session. The stock last traded
Friday at $14.95.
###
Sarepta soars as FDA questions revive advocates’ hope for Duchenne drug TOP
John Carroll, Fierce Biotech
Friday afternoon, Sarepta’s ($SRPT) path to a formal marketing decision from the FDA on its
Duchenne muscular dystrophy drug eteplirsen took yet another bizarre twist.
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The FDA posted a set of discussion points and questions for Monday’s advisory panel review of
the drug. It was immediately apparent to a varied group of analysts that the language reflected
the agency’s harsh view of the sparse and questionable data used to ask for an accelerated
approval based on the results of a trial that enrolled only 12 boys.
Question: “Has the Applicant provided substantial evidence from adequate and well controlled
studies that eteplirsen induces production of dystrophin to a level that is reasonably likely to
predict clinical benefit?”
Based on the FDA’s stubborn opinion issued in two analyses, the agency would never
call Sarepta’s study “adequate and well controlled.” And it clearly discounted any
evidence of dystrophin production.
But asking the panel any question opens the possibility that the intense public pressure being
applied on the FDA by patient advocates and The Washington Post editorial page could influence
the outside experts to vote for an early OK. And the biotech’s shares--battered yesterday by an
internal FDA review that adopted a clearly negative tone--soared more than 40%.
“We view the fact that panel members will have to vote on Monday as an incremental positive
for SRPT,” wrote RBC’s insightful Simos Simeonidis, “simply because of the understandable
pressure committee members will be under, in the presence of the DMD community and
families.” After all, if the FDA had intended a negative outlook Monday, why would they put the
advisers on the spot?
But that didn’t prevent analysts from taking a skeptical view of Sarepta’s chances.
“Despite that view, when we read through the actual questions and the language of the
accompanying discussion (see below), we see a document with the exact same tone and tenor as
the January and April briefing documents,” Simeonidis observed. “The questions and the
discussion ask the panelists to focus on the trial conduct, the evidence for dystrophin and clinical
efficacy. And we expect the answer to all of these to be No.”
“Prepare for a wild ride,” noted Baird’s Brian Skorney. “After years of ambiguity surrounding
this review, we head into Monday expecting nothing more than to be surprised.”
After the roller coaster ride that has taken investors and biotech observers though plenty of
dramatic plot twists in recent years-- including high-level exits, disputes over dealings with the
FDA and more--Sarepta can still surprise when it's least expected.
###
With Sarepta’s fate uncertain, BioMarin CEO Bienaimé weighs the future of Duchenne
drug TOP
John Carroll, Fierce Biotech
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Come Monday, Sarepta ($SRPT) will get a very clear idea of the odds it faces on finally
achieving its years-long quest to gain an FDA approval of its Duchenne muscular dystrophy drug
eteplirsen. And you can expect that BioMarin CEO Jean-Jacques Bienaimé will be paying close
attention to all of the opinions voiced by the FDA’s outside experts on DMD as the agency panel
meets to discuss the drug's fate.
Back in early January, Bienaimé was disappointed by the FDA’s decision to reject its rival drug,
drisapersen, with regulators left unimpressed by the efficacy data that was submitted for an
approval. In an interview with me Wednesday afternoon, the CEO made it clear that the
company ($BMRN) may face some tough choices on their drug, which cost $680 million in cash.
And if the cards don’t start turning in its favor, time may be running out on at least one of the
three drugs that's been making an uphill run at a fast marketing OK.
“The European decision is the next step,” says Bienaimé. If they can keep drisapersen on track at
the EMA, an opinion should arrive in two or three months. “If they reject it,” he noted, “we have
to decide if we continue it.”
Given the fact that the company is probably looking at mounting a late-stage study to get the
drug back up in front of the U.S. regulators--though they’re still waiting on a final debrief with
the FDA following the January rejection--BioMarin can decide if it should devote the resources
necessary for that or move on to the early-stage programs the company has in place for DMD.
It’s not simply a question of resources, he adds, but the “practicality” of doing another study
under the circumstances.
Bienaimé was in Manhattan on Wednesday to give analysts an update on the company’s
pipeline, including some encouraging extended data on its mid-stage drug vosorotide for
dwarfism (achondroplasia), now moving to Phase III, as well as a promising early-stage gene
therapy for hemophilia A (BMN 270). In his perspective, the company has a set of late-stage
drugs--including the rare disease drug pegvaliase and a therapy for a form of Batten disease--and
a sizable pipeline overall that will command a significant amount of R&D resources.
If the regulatory hurdles at the agencies on both sides of the Atlantic are too steep on DMD, the
company will have plenty of other work on its plate.
A rejection in Europe is by no means a sure thing just because the FDA rejected the drug. PTC
Therapeutics ($PTCT) won a conditional OK in Europe two years ago for its DMD drug, even
though it had failed a mid-stage study and was on its way to failing a late-stage trial. Those backto-back failures prompted the FDA to refuse to even file the biotech’s application for review,
satisfied that investigators never provided a convincing case on efficacy. But just days ago the
U.K.’s drug watchdog NICE reversed itself and recommended the PTC drug, though European
regulators say that they will revisit their decision at some point.
And so it goes. The FDA also provided a harsh review for eteplirsen a few months ago, though
analysts are waiting now to see whether new documents out tomorrow could change in light of
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additional data. In the meantime, patients are rallying in the hundreds to mount a show of support
in the looming panel review.
But Bienaimé says he doubts that kind of lobbying campaign will make much difference.
“I don’t think they’ll be swayed by that,” he noted with a shake of his head. “The FDA wants to
see data.”
## #
FDA panel meets to discuss Sarepta muscular dystrophy drug TOP
Toni Clarke, Reuters
Hundreds of patients and advocates packed a hotel ballroom in Hyattsville, Maryland on Monday
to try to persuade advisors to the U.S. Food and Drug Administration to support approval of an
experimental drug to treat Duchenne muscular dystrophy.
In briefing documents last week the FDA reiterated a negative earlier assessment of the drug,
made by Sarepta Therapeutics Inc. It questioned the validity of the clinical trials and said it was
unable to draw reliable conclusions about the drug's efficacy
Dr. Billy Dunn, director of the FDA's Division of Neurology Products, opened the proceedings
on Monday by emphasizing that the FDA has not yet made its decision as to whether to approve
the drug, eteplirsen. He also addressed patients, assuring them that their voices have been heard.
"It is not the volume of the message but the content," he said. "We listened, and we listened
closely."
He also laid out the FDA's responsibility under the law to ensure the drugs it approves are
effective. And he urged the panel to make its decision based on science in what could be an
emotional meeting.
"Anecdote and emotion do not change the data," he said.
Duchenne's is a rare and devastating genetic disorder characterized by progressive muscular
weakness and degeneration. It is caused by a lack of dystrophin, a protein needed to keep
muscles healthy and primarily affects young men.
The disease typically emerges in childhood, causing weakness in the arms and legs and
eventually the lungs and heart. Patients typically lose the ability to walk during adolescence and
frequently die in their 20s or 30s, according to the National Institutes of Health.
Sarepta's senior vice president of regulatory affairs, Shamim Ruff, acknowledged that the
company had not produced a "traditional" data set since the company did not conduct a
randomized, controlled clinical trial, the gold standard.
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Instead it measured the progress of patients in the trial against how patients with the disease
progress historically. But Ruff said the benefit of the drug as measured by the production of
dystrophin, and clinical benefit as measured by a six-minute walk test, was strong enough to
warrant accelerated approval for the drug.
The panel will vote at the end of the day on a number of questions, including whether results of
the study provide substantial evidence that etiplirsen is effective.
## #
The FDA vs. Austin Leclaire TOP
The Wall Street Journal
No government agency controls the fate of more people than the Food and Drug Administration,
which has the power to deny children a treatment that could help them walk. The FDA is
reviewing an experimental drug for muscular dystrophy, and the outcome could determine the
quality of life for thousands—and whether companies continue to invest in curing rare diseases.
On Monday an FDA advisory committee will consider eteplirsen, a drug by Boston-based
Sarepta designed to treat a strain of Duchenne muscular dystrophy, which is a genetic disorder
that weakens every muscle in the body. The condition usually affects boys, who by age 12 or so
can no longer walk, and over time damages the heart and lungs. The fatality rate is 100%, and
most do not live past 25.
Eteplirsen essentially pumps out the protein missing in patients with Duchenne, known as
dystrophin, by skipping over faulty genetic code. Sarepta’s clinical trial started in 2011 and
treated boys about 9-years-old whose abilities seemed to be deteriorating rapidly. After four
years of treatment, 10 out of 12 children can still walk. In a comparable group of 11 boys who
weren’t treated, only one could still walk. No side effects or safety concerns were reported.
One beneficiary is Max Leclaire, who is now 14. His mother, Jenn McNary, became one of the
earliest advocates for the drug after noticing her son’s marked improvement. She had another
reason: Her son Austin is also affected by Duchenne but wasn’t eligible for the trial, as he
already had lost the ability to walk. So for years Austin was denied the care that helped his
brother continue to play sports and dress himself.
Ms. McNary and Christine McSherry, who also has a son with Duchenne, have organized some
900 people to show up at Monday’s committee meeting, which forced the FDA to book a bigger
venue. Among those offering public comment will be Austin, who began an eteplirsen trial about
18 months ago. He will tell the committee of his brother’s persistence and his own—and of
friends who have lost dexterity and have no options without FDA action.
Sarepta has gone back and forth with the FDA since 2013, and this is somehow considered the
expedited track: A 2012 law allows the agency flexibility to accelerate approval in first-in-class
drugs for lethal diseases, though the FDA seems to be flouting the spirit of this directive. The
agency planned to assemble an advisory committee—which offers recommendations that the
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FDA typically follows—in January. But the meeting was postponed due to a blizzard in
Washington, one that apparently snowed in the FDA for four months.
In January the agency issued a harsh report about eteplirsen, haggling over minutiae on the trial’s
design and findings, and here’s why: The FDA is religious in trusting only large trials in which
half of participants receive a placebo treatment. Yet such trials would prove near impossible
since Duchenne patients are so rare.
And more important, unethical: What parent would sign up a child for years of weekly muscle
injections and high-risk biopsies if the cocktail might be saline? FDA acknowledges these
concerns and admitted in a Thursday report that the agency previously told Sarepta it would
consider the type of study the company performed—only to change its mind. At the FDA,
process trumps patients.
More than 35 physicians and leading experts, who have seen some 5,000 Duchenne patients and
hail from the likes of UCLA and Harvard, offered their opinion in a February letter to the FDA,
not that the agency asked. The doctors say the FDA’s work includes “scientifically questionable
comparisons” and even errors.
The boys are “clearly performing better than our collective clinical experience and the published
literature would predict,” and the data show “substantial evidence of efficacy,” wrote the doctors.
Accelerated approval and continuing further trials as the 2012 law prescribes, they concluded, “is
the most ethical choice.”
Adding more weight to the decision is that eteplirsen can only treat a certain mutation of
Duchenne, and a no from the FDA would scuttle iterations in the drug-development pipeline that
might help more patients. Biotech companies working on treatments for other rare conditions are
also watching. If a drug with no safety risks, a four-year record of effectiveness, and a strong
legal and ethical basis can’t win approval, what can?
Sarepta, with 200-odd employees, may not have the resources for several more rounds with an
agency that seems to enjoy issuing ominous reports and watching the company’s stock crater;
Sarepta tanked 44% on Thursday when the FDA issued another unfavorable briefing ahead of
Monday’s meeting. The stock fell more than 50% when the January report emerged. The result
of this political control is fewer companies taking the risks that result in cures.
The FDA will review the advisory committee’s recommendations and is scheduled to issue a
decision by May 26. Allow us to underscore the urgency: The continued use of limbs—raising
your hand to scratch an itch—is a miracle for boys facing a slow path to death. The FDA owes
children with Duchenne access to every treatment human ingenuity can design.
###
FDA briefing docs suggest nearly foregone conclusion in eteplirsen review TOP
Marie Powers, Bio World
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Shares of Sarepta Therapeutics Inc. (NASDAQ:SRPT) plunged 44 percent in heavy trading
Thursday after the FDA posted revised briefing documents for Monday's re-scheduled meeting
of the Peripheral and Central Nervous System Drugs (PCNS) Advisory Committee (adcom) to
discuss the new drug application (NDA) for its Duchenne muscular dystrophy (DMD) candidate,
eteplirsen.
Shares closed at $11.02 for a loss of $8.69 on volume of 22.7 million shares – about 10 times the
stock's three-month moving average.
The review, originally scheduled for Jan. 22, was postponed after a winter storm closed
government offices in Washington on that day. But the three-month delay, which also reset the
PDUFA date for eteplirsen from Feb. 26 to May 26, didn't do Sarepta any favors. If anything,
FDA reviewers seemed to take an even more skeptical view of the eteplirsen dataset, posting no
voting questions for the PCNS members and citing, as a final discussion point, the possible
design of any future efficacy and safety studies.
The tone of the briefing docs and the roster of panelists – which includes nine voting members
with expertise in neurology but only two specializing in movement disorders or DMD – along
with the surprise appearance of Janet Woodcock, director of the Center for Drug Evaluation and
Research, as an FDA panelist, seemed to broadcast the agency's intentions.
Perhaps sensing the die was cast, Debra Miller, founder and CEO of the nonprofit
CureDuchenne, issued a statement that sounded like a thinly veiled criticism of the adcom
agenda. She cited the organization's disappointment at the FDA's initial review of eteplirsen,
maintaining that Sarepta attempted during the three-month delay to address the FDA's
preliminary questions and to strengthen its case by providing supporting materials and
broadening its dataset.
"Any drug that uses a new technology, like eteplirsen's exon-skipping method, is bound to face
scrutiny," Miller noted. "But a pioneering approach is needed to address a disease as complex as
Duchenne."
CureDuchenne provided early funding for the development of eteplirsen, designed to treat DMD
patients who have a mutation of the dystrophin gene amenable to exon 51 skipping, which
accounts for about 13 percent of boys with the condition.
"While we understand the FDA needs to make sure drugs are safe and effective, we also know
the consequence of inaction for those with Duchenne," added Miller, who said she plans to speak
in support of the drug during the adcom's public hearing, expanded to more than two hours. "We
are hopeful for accelerated approval."
Much of the criticism about the openly negative briefing documents focused on Sarepta's bid for
accelerated approval, but the underlying questions surrounding eteplirsen are hardly new.
In April 2012, Sarepta (then AVI Biopharma Inc.) reported in top-line findings that eteplirsen hit
its primary endpoint in a phase IIb trial by showing a statistically significant increase in
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dystrophin after 24 weeks. However, investors panned the stock over the lack of clinical outcome
improvement and analysts were cautious about the company's intention to meet with the FDA to
discuss a pivotal trial based on findings in 12 patients – four of them on placebo before being
moved to treatment groups studying the drug's effect at 30 mg/kg dose and 50 mg/kg dose. (See
BioWorld Today, April 3, 2012.)
But in July of that year, Sarepta reported that eteplirsen, administered once weekly at 50 mg/kg
over 36 weeks, resulted in a 69.4 meter benefit on the primary clinical outcome, the six-minute
walk test (6MWT), compared to placebo for 24 weeks followed by 12 weeks of eteplirsen in an
open-label extension. That finding represented a turnaround for the candidate, and the company's
shares more than doubled as Sarepta made known its plans to meet with the FDA to discuss the
design of a pivotal study and to seek accelerated approval. (See BioWorld Today, July 25, 2012.)
The eteplirsen findings were essentially repeated in October, based on another 12 weeks of data
in the open-label extension study. But in 2013, Sarepta disclosed that the FDA wanted more data
on the acceptability of dystrophin – a protein that plays a key structural role in muscle fiber
function – as a surrogate endpoint to predict clinical benefit before ruling on an NDA filing
based on accelerated approval. Two additional meetings between the company and the FDA in
2013 failed to sway the agency's opinion, especially after a phase III miss by competing DMD
candidate drisapersen, then in development by Prosensa Holding NV, of Leiden, the Netherlands.
In 2014, Sarepta said the FDA had changed its view on eteplirsen, signaling in a letter that the
NDA "should be fileable" with existing data. But the guidance came with caveats. The FDA also
cited "significant concerns regarding [its] ability to draw valid conclusions" from the 6MWT
data and remained "skeptical about the persuasiveness of the (dystrophin) data" as a biomarker of
efficacy. Sarepta maintained, however, that four meetings with the agency had resulted not only
in a more favorable regard for the existing dataset but also in clear guidance on an open-label,
historically controlled confirmatory study of the compound. (See BioWorld Today, April 22,
2014.)
That outlook was all but rescinded later in the year when Sarepta reported 144-week phase IIb
results from the extension study showing a decline in walking ability – albeit at a rate slower
than would be expected compared to historical controls, and with stable respiratory muscle
function. More deliberation by the FDA forced Sarepta to delay the rolling submission of its
NDA filing until May of last year. (See BioWorld Today, May 21, 2015.)
'WE SEE LIMITED UPSIDE FROM HERE'
Although the FDA accepted the filing, prospects for eteplirsen's approval took a considerable
blow, along with the rest of the space, during the PCNS adcom for drisapersen (Kyndrisa), which
had subsequently been acquired by Biomarin Pharmaceutical Inc. That panel's voting questions
focused on the strength of clinical trials rather than potential approval. Despite gripping
testimony from patients and family members, the session seemed to raise more questions than
answers, especially about the use of dystrophin as a biomarker. Thus, it came as little surprise to
the DMD community when the FDA issued a complete response letter (CRL) on the drisapersen
NDA. (See BioWorld Today, Nov. 25, 2015, and Jan. 15, 2016.)
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The original briefing docs for eteplirsen, issued in January, were equally negative, with FDA
staff voicing "considerable doubt" regarding the degree to which the drug improved dystrophin
production in DMD patients and questioning whether improvements seen in the small trials
could be reliably attributed to the drug. (See BioWorld Today, Jan. 19, 2016.)
FDA reviewers found no significant safety signals for eteplirsen in studies of the drug but took
issue with trial design, efficacy, dystrophin measurement methods and statistical analysis
approaches.
The revised documents revisited those issues by criticizing the size and design of Sarepta's phase
II trial, raising concerns that the purported 6MWT benefit over natural history comparisons could
be skewed by the post-hoc analysis and systematically discrediting Sarepta's method of
quantifying dystrophin expression.
As if to prepare for the public blowback, the agency stated, "Although FDA is prepared to be
flexible with respect to a devastating illness with no treatment options, we cannot approve drugs
for which substantial evidence of effectiveness has not been established."
Analysts circled around the briefing docs like a Greek chorus. In a hot comment, Piper Jaffray
analyst Edward Tenthoff wrote that, "with or without outside pressure, FDA looks set to reject
eteplirsen."
He suggested the FDA used the briefing docs to gain the upper hand in what has become an
emotional battle involving an impassioned DMD constituency, writing that "FDA devoted
considerable time to undermining Sarepta's clinical and scientific arguments."
Tenthoff pointed out that, after the initial docs were released, Sarepta highlighted what it called
"key inaccuracies" in the agency's analysis that, when remedied, would yield a more favorable
outlook for the drug. "FDA rejected these inaccuracies on a point by point basis, he said,
"including the contentious issue of where the idea for an external control came from, pointing
out, that if Sarepta had merely acquiesced to the agency's desire for a robustly controlled trial,
this would not be an issue at all."
Jefferies Group analyst Gena Wang also predicted low probability of approval, noting that the
revised briefing doc re-stated the original conclusions.
"The FDA appears to follow the same principle for BMRN's drisapersen (complete response
letter) and PTCT's ataluren (refuse to file letter) and focuses on fundamental data to make the
approval decision," Wang wrote in a flash note. "While we thought ambulation at the 4th year
could be the strongest argument for SRPT, the FDA expressed its 'concerns about the reliability,
completeness and comparability of the clinical data for eteplirsen-treated patients and external
controls.'"
Moreover, "the FDA scrutinized the weak biomarker and maintained its view that 'considerable
doubt remains about how much, or perhaps even whether, dystrophin levels were increased by
eteplirsen,'" she wrote, adding, "We see limited upside from here."
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Leerink Partners LLC analyst Joseph Schwartz pointed to the appearance of Woodcock on the
adcom as reflective of "the high degree of scrutiny on this panel" and suggested the FDA was
armed for a confrontation.
"Having had multiple months to review this additional submission, the FDA has become even
more critical by identifying many potential confounding factors," Schwartz wrote, "including
two matched historical control patients that were reported to have lost ambulation but also had
10 [meter] walk test values reported as well as a secondary analysis showing that when 6MWT
scores are plotted based on [patient] age (rather than years of treatment) that there is substantial
overlap between eteplirsen-treated patients and the control group."
With an agenda exceeding 10 hours, "the FDA plans to be exhaustive in this meeting," he
concluded.
In his note, RBC Capital Markets analyst Simos Simeonidis opined that FDA reviewers were
"doubling down on the negative view of the data," predicting a CRL as the most likely outcome
following the panel.
Oppenheimer & Co. analyst Christopher Marai was a rare holdout, citing FDA satisfaction with
the eteplirsen safety dataset and natural history control group as a potential upside and
contending that broad FDA involvement, including Woodcock's participation, represented a
"clear advantage" for eteplirsen compared to previous DMD applicants.
Amid a general sense of fatalism, two questions seemed to swirl around social media discussions
of the adcom. Was the FDA's decision to accept the eteplirsen NDA rather than sending the
company back to the starting blocks a missed opportunity for the agency, the company or both?
And if the FDA openly stacks the deck against a sponsor in the run-up to an advisory committee
meeting, does the ensuing discussion offer an opportunity to gather meaningful information or
simply serve as a charade that wastes participant time and taxpayer dollars? Neither is likely to
be addressed Monday in Hyattsville, Md.
###
CNY mom, sons to testify before FDA panel for approval of experimental drug TOP
Elizabeth Doran, Syracuse
Manlius mom Alison Dwyer Willis and her twin sons are scheduled to testify this afternoon
before a federal advisory panel to urge approval of an experimental drug to treat Duchenne
muscular dystrophy.
Jack and Nolan Willis, 14, who are freshmen at Fayetteville-Manlius High School, have
Duchenne muscular dystrophy, a genetic disorder where the muscles progressively degenerate
and weaken. Most people with the disease die by age 30.
"We are making a plea for approval of the drug,'' said Alison Willis.
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The boys have been part of a clinical trial for the past four years with the experimental drug
eteplirsen, manufactured by Sarepta Therapeutics Inc. Sarepta is seeking accelerated approval for
eteplirsen, which is designed to treat the disease. Currently, there are no Food and Drug
Administration-approved treatments for the disease.
The drug has kept the boys' muscles stronger for longer, and helped stabilize their heart and
respiratory function, Alison Willis said. "At their age, they would have seen much more marked
deterioration without this drug," she said.
Duchenne muscular dystrophy is caused by an absence of dystrophin, a protein that helps keep
muscle cells intact. Symptom appear in early childhood, usually between ages 3 and 5. The
disease primarily affects boys.
The Willises are among hundreds of "patient advocates" attending the hearing, and have been
selected along with others to testify at the Peripheral and Central Nervous System Drugs
Advisory Committee meeting Monday at the Marriott in Hyattsville, MD. Each group is given
three minutes to speak, Alison Willis said.
The public portion of the hearing starts at 2 p.m., although the hearing lasts all day.
Jack and Nolan Willis are among a dozen males with Duchenne muscular dystrophy who are part
of the clinical trial, and Alison Willis said she believes 10 of those in the drug trial will be at the
hearing.
Alison Willis said some critics have pointed to the fact that both of her sons stopped walking in
2012, while on the experimental drug. The critics say that's proof the drug doesn't work, she said.
But Alison Willis and others argue that losing the ability to walk is part of the disease. Even
though the boys both use wheelchairs now, the drug has helped prevent their muscles from
deteriorating more, and given them near-normal heart and respiratory functions, she said.
The Willis family wants to see others with the disease get the chance to use this drug, which will
only happen if its gets approved by the FDA, Alison Willis said.
Jack Willis said he's ready for his testimony, and not afraid to speak in front of such a large
group. "I'm not nervous,'' he said. "They're just people."
The panel's first hearing was postponed after a snowstorm in January, and many families have
been waiting for this opportunity to advocate for the drug, Alison Willis said.
"This drug could save a whole population of children with DMD,'' she said. "And it's imperative
that my boys stay on this drug or they will deteriorate. We don't want this drug to go away."
The panel is expected to make a recommendation by May 26 after taking in account FDA
reviews, the company's data and public comments.
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###
Sarepta Slammed by FDA, Stock Is Now Intriguing TOP
Andrew Bary, Barron’s
Sarepta Therapeutics’ shares are down sharply this morning, falling $8, or 40%, to $11.71, following
the release this morning of a harsh assessment by the Food and Drug Administration of the
company’s novel treatment for Duchenne muscular dystrophy.
The FDA briefing document was prepared by the agency’s neurology division ahead of an advisory
committee hearing planned for Monday. The meeting, in Hyattsville, Md., just outside Washington
D.C., could draw more than 1,000 people, including a huge contingent of Sarepta (ticker: SRPT )
supporters from the DMD community.
It is unclear if the advisory committee will be asked to offer an opinion on whether the drug should
be approved. In any event, the FDA is due to render a decision on whether to grant accelerated
approval for the Sarepta drug, eteplirsen, by May 26. The new briefing document was compiled after
a snowstorm in January resulted in the cancelation of a planned advisory committee hearing and also
followed new clinical and other data provided by Sarepta.
Sarepta shares look inexpensive now, with the company’s market value totaling $600 million. But
the odds of accelerated approval, which had been rising in recent weeks, have fallen sharply with the
new briefing document, which is as negative and perhaps more so than the original one in January.
The stock had doubled off its January low of $10, hitting a recent high of $22, after a group of 36
doctors involved in treating boys with DMD expressed strong support for eteplirsen approval. There
also is widespread patient and political support for the drug.
Barron’s has been upbeat on Sarepta and the prospects for eteplirsen in a series of stories in recent
years, including a story that ran in last week’s issue. There is huge revenue potential for a DMD
drug. Eteplirsen, which treats a genetic mutation in about 13% of DMD cases, could have $600
million of U.S. annual revenue potential and a family of DMD drugs could ultimately generate $3
billion of annual sales.
The FDA countered nearly every argument that Sarepta has made for approval, including data on the
production of dystrophin, the muscle protein missing in boys with DMD, and walking data from a
small Phase 2 clinical trial involving 12 boys. The briefing document summary concluded that
“Although FDA is prepared to be flexible with respect to a devastating disease with no treatment
options, flexibility does not mean approving drugs for which substantial evidence of effectiveness
has not been established.” The FDA neurology division clearly is skeptical of eteplirsen’s efficacy.
DMD is a fatal muscle-wasting disease affecting boys that puts them in wheelchairs by their early
teens and usually leads to death by age 20 to 30. Eteplirsen is designed to stimulate the production in
muscle cells of the protein dystrophin, which is critical to muscle health. Sarepta offered quantitative
evidence that the drug produced dystrophin and that 12 boys in a clinical trial fared better on a 6minute walking test than an untreated group of boys who were evaluated in a separate study in
Europe.
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Leerink analysts wrote this morning in a client note that the briefing document “remains largely
negative citing concerns with trial design, efficacy, dystrophin measurement methods, laboratory
measurements and statistical analysis.” They are cautious on the stock.
The FDA attacked the dystrophin data, noting that after 3.5 years, the boys in the Sarepta study
showed just 0.9% of the normal level of the protein based on muscle biopsy data, and that it probably
would take a greater amount of dystrophin for clinical effectiveness.
One of Sarepta’s strongest arguments has been that 10 of the 12 boys in its study were walking after
four years, compared with just one of 11 in the European study. The FDA wrote that on closer
analysis, two of the boys in the European study “who were reported to have lost ambulation” actually
could walk at least 10 meters. This makes the Sarepta comparison less compelling.
Like in the original briefing document, the FDA raised the issue of “whether there is convincing
evidence that the clinical course of the 12 patients” in the Sarepta study “differs appreciably from the
expected natural history of DMD.”
The FDA advisory committee hearing Monday promises to be a dramatic event and probably the
most widely attended hearing ever. Sarepta and the FDA will present their cases to the committee,
and a block of two-and-a-half hours is set aside for public comment. Many patients and family
members of boys with DMD are expected to speak passionately in favor of the drug, arguing that the
drug is slowing the progression of the disease and clearly showing a clinical benefit.
The FDA is under enormous patient and political pressure to approve the drug. Reflecting this, a
senior FDA official, Janet Woodcock, the head the agency’s Center for Drug Evaluation and
Research, will testify at the committee hearing.
If eteplirsen doesn’t get accelerated approval in May, it will dim but not kill the drug’s chances for
approval. Sarepta now is conducting a confirmatory Phase 3 trial, and some results are expected next
year or in 2018. If those results are positive, Sarepta could approach the FDA again and seek
approval. Accelerated approval is granted in cases of a high unmet medical need and can be based on
more limited clinical trials than are normally required for drug approval.
The long Sarepta saga continues and the prospects for eteplirsen approval clearly are diminished. At
the current price, investors are putting low odds on approval. What’s the downside? If approval is
denied in May, the stock could fall into the high single digits. If eteplirsen accelerated approval is
granted, however, the stock could trade at $60. The risk/reward is looking better now, but there is a
lot of risk with Sarepta because it has no approved drug now and largely has staked its commercial
future on eteplirsen and a group of similar drugs to treat DMD.

###
FDA chief lays out rationale for Duchenne drug to be granted temporary approval TOP
Don Seiffert, Boston Business Journal
Janet Woodcock, the Food and Drug Administration’s director of drug evaluation, told panelists
reviewing a potential drug for Duchenne muscular dystrophy this morning that there is a clear
danger to patients in not approving a drug that works.
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In comments before the advisory committee to review a drug developed by Cambridge-based
Sarepta Therapeutics (Nasdaq: SRPT), Woodcock’s comments will be seen as largely supportive
of accelerated approval of the drug. She seemed to outline a rationale under which the drug could
be given accelerated approval, despite much speculation on Wall Street to the contrary in the past
three months. She told the panel and the audience of hundreds who packed into the room that just
as there is a danger in approving a drug that does not work, “Often there is never consideration
of another error — that of not approving a drug that works,” she said.
Woodcock said there is “an inherent presumption” in the idea of accelerated approval of a drug
that “more uncertainty is going to be tolerated, at least at the beginning.”
She said her comments were meant to be a “framework” for the panel to consider the information
that is being presented today by the company, by world-renowned experts in Duchenne muscular
dystrophy, by patient advocates, and by the FDA scientists. She allowed that “it’s possible to
reach different conclusions about these comparisons” to patients who have been treated with the
drug to what is known about patients who have not, seemingly allowing for the wide gap in
interpretations of the data between Sarepta and the FDA.
She said “there is agreement that the drug does achieve primary pharmacodynamic effect,”
which is increasing a protein needed for muscle production known as dystophin. The amount that
it increased that protein was not as much as hoped, at least in the small study, but she
acknowledged that there is evidence that even a small amount may help patients.
Woodcock’s comments came at the end of a two-hour presentation by the company and top
scientists that was mostly supportive of approval of the drug, but before the FDA’s comments
that are expected to be highly critical of it. While they do not ensure the panel will approve the
drug — or that she will approve the drug regardless of the vote — her comments were perceived
by many observers on Twitter as more positive toward the company than expected.
Earlier comments by the FDA’s director of the Division of Neurology Products, William Dunn
(a subordinate of Woodcock’s) seemed to emphasize the need for “substantial” data needed for
even accelerated approval. He said accelerated approval can’t make up for bad or inconclusive
data (the agency’s main argument so far has been Sarepta’s data is inconclusive), and even
hinted that the company may have “misled” the agency into allowing a submission for approval
of the drug.
In the end, it is Woodcock who will make the final approval decision on the drug, meaning that
while she was speaking to the 10-member panel that will make the recommendation as to
whether eteplirsen ought to be approved, she doesn’t necessarily have to abide by that
recommendation.
Patient testimony is expected to take up most of the afternoon, to be followed by the panel votes
on seven key questions.
###
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Does muscular dystrophy drug work? Advocates pack FDA meeting TOP
Maggie Fox, NBC
The video is distressing even though it's taken from too far away to see clearly — a boy trying to
take a few steps and collapsing in a pile in the shiny hospital corridor.
"His quads just give out, giving him no time or warning to break his fall," says Christine
McSherry, mother of a muscular dystrophy patient and one of the many advocates speaking out
at a Food and Drug Administration hearing about an experimental new drug for muscular
dystrophy, a genetic condition that cripples boys.
Patients, activists and advocates gave McSherry a standing ovation after her presentation at what,
a few years ago, would have been a dry and quiet Food & Drug Administration hearing. Patients,
advocates and others lined up outside the hearing at a hotel just outside Washington, D.C.,
hoping to grab an empty seat, craned to hear.
This hearing is just the latest to show the effects of the FDA's efforts to give patients a bigger
voice in the drug approval process. This time, that patient voice has the help of several highoctane public relations firms and is encouraged by the success of a big PR effort to back the
controversial approval of Addyi, a female libido drug OK'd amid considerable media coverage
last August.
FDA officials are worried about a repeat of accusations that they were pressured by the coverage.
This time, they say they'll listen to the patients, while not being unduly swayed by the emotional
appeals of the parents, patients and advocates.
"It is not the volume of the message, but the content. We listen and listen closely," Dr. Billy
Dunn, director of the FDA division of neurology products, said in opening the hearing.
The FDA is considering a drug aimed at just 13 percent of muscular dystrophy patients. It's a
highly tailored therapy that uses a completely new approach to treating the condition.
Muscular dystrophy is a catchall term for a group of genetic diseases that gradually disable kids.
Most patients are boys. Some die young as the muscles that control breathing break down, while
others may live long lives with only moderate disability. There's no cure for any form and not
even a real treatment, although steroids can help.
The drug in question is called eteplirsen. It's aimed at a mutation seen in a subset of children with
Duchenne muscular dystrophy, a degenerative disease that causes muscles to break down
because cells produce faulty versions of a protein called dystrophin.
Eteplirsen, made by a small company called Sarepta Therapeutics, uses an approach called RNA
antisense to cause the body to "skip over" the mutation that causes the disease, as cells "read" the
DNA to do their daily work.
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The hope is that skipping over the mistake would help cells start making normal dystrophin
again. But it's not clear it actually does that.
Sarepta's chief medical officer Dr. Edward Kaye says the company has shown this. "These data
clearly indicate that eteplirsen is working as intended," Kaye told the packed-out hearing.
Dr. Jerry Mendell, who helped run the clinical trials of the drug at Nationwide Children's
Hospital in Columbus, Ohio, says he's seen no evidence the drug has any side-effects and
showed images of a 15-year-old boy he treated who walked in a marathon. "Usually boys this
age with Duchenne muscular dystrophy don't walk," Mendell said.
"I can't see any grounds for withholding this drug for Duchenne muscular dystrophy boys."
But FDA officials say the evidence the company has presented is not clear at all. They're not sure
that the 12 boys tested are producing dystrophin. They are also not fully convinced by videos
that show the boys walking.
The boys were not treated in what's called a randomized trial — there were not untreated boys
with similar backgrounds used to compare what happens when some get the drug and some do
not. So the agency and its expert advisers have to just look at what happened before and after
treatment, a notoriously unreliable way to assess how or whether a drug is actually working.
"The FDA is certainly keen on looking at the data in different ways," Dr. Ronald Farkas, who's
helping lead the FDA team evaluating the drug, told the hearing.
Farkas, clearly aware that he was speaking to a hostile crowd, said repeatedly the FDA was not
trying to keep a good drug off the market.
"I think that you haven't heard the whole story. But I really want to reassure everybody that I will
remain open to what I hear from the community," he added. "I have made no final decision."
Farkas he said he and other experts cannot tell whether the boys tested were being helped by the
drug. Different patients are affected differently by muscular dystrophy, he said.
Dr. Janet Woodcock, a senior FDA official, noted that the FDA does worry about approving a
drug that doesn't work.
"There often is little consideration of another error — which is failing to approve a drug that
actually works," she added. "But most of this consequence is borne by patients who have little
say."
Advocates note there is nothing at all for muscular dystrophy patients.
"We fully understand that eteplirsen is not a cure and that it only slows progression of disease,"
said McSherry, whose Jett Foundation is named for her 20-year-old son who has muscular
dystrophy.
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"The collective evidence suggests to us that eteplirsen is having a real and concrete effect on
disease."
And McSherry noted the extreme need. "Jett took his last step when he was 13," she said. Not
only do patients then have to use wheelchairs, but this can over time affect their spines and their
ability to breathe.
###
In setback, a majority of FDA experts reject Sarepta’s emotional campaign to gain
Duchenne drug OK TOP
John Carrol, Fierce Biotech
Sarepta lost a major battle in its years-long quest to gain an accelerated approval for its
Duchenne muscular dystrophy drug eteplirsen.
An FDA panel of outside experts voted 7 to 6 that Sarepta did not provide substantial evidence
from “adequate and well controlled” studies that the drug produced dystrophin at a level that was
reasonably likely to produce a clinical benefit. Seven of the agency advisers also voted that there
could not be an objective, valid comparison that was free of bias between patients receiving
eteplirsen and a historical control group that was used to demonstrate efficacy.
Then there was the full approval question. Do the clinical results of the single study provide
“substantial evidence” of eteplirsen’s efficacy?
Again, 7 panel members voted no, with three voting yes and three abstaining.
On Wednesday morning, Sarepta's shares plunged 45% in premarket trading, continuing the
roller coaster ride that some investors have been on for some time now. RBC's Simos
Simeonidis, who was skeptical going into the vote, expects that it wll be much easier now for the
FDA to issue a formal rejection of marketing approval.
Joseph Schwartz at Leerink noted that it was the panel members with the greatest expertise in the
field who lined up against the drug. "Ultimately, some ~900 pt. advocate attendees were once
again left frustrated and upset at the rigidity of the FDA panelists precipitating in a heated outcry
against Dr. Chiadi U. Onyike," he noted, "who recommended that the community support a
placebo controlled trial going forward."
Sarepta stumbled on crucial questions regarding the drug’s ability to safely tap the brakes on
DMD, which the advisory committee considered after FDA insiders and Sarepta supporters
outlined starkly different views of eteplirsen and the data used to support an accelerated
approval.
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The vote came after a grueling 11-hour session during which a large crowd of patients and drug
advocates lent a loud and emotional voice demanding that the agency go ahead with
an accelerated approval for marketing the drug in the U.S.
From the start, Sarepta balanced its position on the data with an emotional, sometimes
tearful, call for a positive response to their drug.
"I can't see any grounds for denying this drug for DMD boys,” said Jerry Mendell, the principal
investigator in the key study under review, whipping up cheers from the largely pro-eteplirsen
crowd.
In an extremely unusual twist for an FDA panel review, Sarepta execs quickly handed the
podium over to Duchenne drug activist Christine McSherry, who presented video clips of some
of the boys recruited for the study. Those testimonials might be viewed as entirely anecdotal by
experts, but they’ve proved powerfully persuasive for the advocacy community, especially the
parents who have to watch helplessly while their sons are slowly crippled and then killed by
DMD.
Her testimony and videos were greeted by whoops and cheers, something else you don’t hear
much of during FDA panel reviews.
After a cautionary remark from the FDA’s Janet Woodcock, who encouraged the committee to
weigh a need to avoid erroneously endorsing drugs that might not be effective while remaining
sensitive to the need of OKing a drug that might work, the hearing offered two radically different
conclusions on one drug.
Agency insiders repeated a harsh assessment of Sarepta’s data, insisting that the company
repeatedly ignored its advice on the right way to run a study on this drug. A late revision failed to
provide convincing data that the drug did what it was designed to do: significantly increase
dystrophin, the lack of which clearly triggers the fatal disease.
Repeatedly, the regulators highlighted the suspect results cited by Sarepta in its pursuit of an
approval. In particular, the agency officials noted a questionable use of an inappropriate
historical control group, even though there were stark differences between the data gathered from
patients in earlier studies and the data on patients in their own, limited clinical study.
There are "reasons to be concerned this was not an appropriate control to pick,” noted the FDA’s
Ronald Farkas, highlighting how investigators improperly compared dystrophin levels in
different types of muscles.
In addition, the regulators noted that the company has repeatedly spotlighted major efficacy
results that were never borne out by credible data. And they added that the biotech ignored
repeated instances when the agency underscored the need for larger, decisive trials that could
provide solid evidence of success or failure.
Added up, the regulators' remarks created enough doubt to sway the vote against eteplirsen.
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Dozens of parents and Duchenne kids, though, weren’t buying it. They insisted that the drug was
working and offered this vulnerable group of dying kids their only chance of extended survival,
their only chance of more hugs, more love and more hope for the future.
The FDA’s skepticism, for patients and their families, represents a simple denial of the obvious.
And the patients’ hope, for the FDA, represents a simple human devotion to wishful thinking in
the face of a nightmare.
The final decision on eteplirsen's immediate fate now passes to the FDA. Sarepta, meanwhile, is
pursuing a pivotal study that won't read out until 2019.
The last few months have proven to be excruciating for patients and families, who currently have
nothing to turn to to slow or stop a disease that first cripples and then kills boys. BioMarin tried
and failed with drisapersen, with an FDA rejection landing in January. PTC Therapeutics never
made it through the door with their therapy, as regulators refused to even file an application they
found too weak to warrant careful consideration. And now, barring a last-minute surprise, it
looks like Sarepta's eteplirsen faces the same fate.
###
FDA committee votes against approval of controversial muscular dystrophy drug TOP
Carolyn Johnson, WashPo
In a split vote on Monday, a Food and Drug Administration advisory committee effectively
recommended against approval of an experimental drug for the rare and lethal disease Duchenne
muscular dystrophy, ending a day of emotional testimony that tested the power of patient
advocacy against scientific data.
The closely watched meeting stretched for nearly 12 hours, as young patients and
caregivers gave impassioned and occasionally tearful accounts of how the drug eteplirsen had
curbed progression of the degenerative muscle disease.
“FDA, please don’t let me die early," said 15-year-old Billy Ellsworth, who is in the drug trial
considered by the committee.
But the results of that trial were questionable. The committee voted 7 to 3 that there was not
substantial evidence the drug is effective, with three committee members abstaining. The vote
was closer on whether eteplirsen increased production of a critical missing protein enough to be
likely to provide benefit -- the committee voted 7 to 6 that it did not.
The committee's votes are not binding, but the FDA usually follows the recommendations of its
advisers. The decision imperils the possibility that the drug made by the Massachusetts company
Sarepta Therapeutics will be approved.
It also leaves in frustrated limbo hundreds of supporters and patient advocates, who had put
intense pressure on the agency to approve the drug. Some parents yelled angrily after the
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committee's final vote, and throughout the day, there were murmurs of disagreement and cynical
laughter when the FDA presented its view of the data.
Duchenne muscular dystrophy is a rare degenerative muscle disease that affects between 9,000
and 12,000 boys in the United States. Boys with the disease typically rely on a wheelchair by
their teens and die in their 20s or 30s. Eteplirsen would be the first drug marketed for the disease
and is aimed at a fraction of those affected – just 13 percent who carry a particular mutation.
On display Monday was an agency striving to show compassion for the experiences and passion
of patients but also considering data from the company's drug trial that agency
officials said do not adequately support their testimonials.
In a confident opening presentation, the company and specialists working as consultants
presented data showing that the drug had an effect on the disease, leading to an average gain in
the distance boys could walk over 6 minutes of 162 meters – or nearly two football fields, as
Sarepta interim chief executive Edward Kaye said.
“I can’t see any grounds for withholding this drug” for boys with Duchenne, said Jerry Mendell,
the director of the Center for Gene Therapy at Nationwide Children’s Hospital in Columbus,
Ohio and the principal investigator of the key trial being considered by the panel, who showed a
video of Ellsworth walking the last mile of the Pittsburgh marathon and even breaking into a jog.
The tiny 12-person study that the company presented to support its case for clinical effectiveness
was unpersuasive to many on the panel, but several committee members noted that the patients
and parents spoke about compelling benefits-- such as the ability for boys to open a bag of chips,
feed themselves or maintain upper body strength and questioned why those weren't rigorously
measured in the study.
Panel members said they found the testimony from patients mattered, and made a difference.
"I’ve been extraordinarily influenced and impressed by the people who spoke about this drug
earlier and their observations," said Mark Green, a professor of neurology, at the Icahn School of
Medicine at Mount Sinai, and a member of the committee.
In a sign of the importance of the hearing, Janet Woodcock, director of the Center for Drug
Evaluation and Research at the FDA, spoke at the meeting and attended the entire day. In her
opening remarks, Woodcock noted that one much-discussed risk of error in drug approval was
the worry of letting an unsafe drug through the process. A little-considered error, she added, was
the harm that could be done by failing to approve a drug that does work.
“In devastating disease, the consequences of this mistake can be extreme, but most of these
consequences are borne by patients,” Woodcock said.
###
FDA panel votes against Sarepta’s drug for Duchenne muscular dystrophy TOP
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Ed Silverman, STAT
A federal advisory panel voted Monday that a drug from Sarepta Therapeutics was not effective
for treating Duchenne muscular dystrophy, a rare and fatal muscle-wasting disease. About
13,000 children, mostly boys, are afflicted.
The vote came after a daylong session punctuated by emotional pleas from dozens of parents and
their children, some of whom appeared in wheelchairs, to describe how the Sarepta drug, called
eteplirsen, made a substantial difference in clinical trials. Their testimony was balanced by
presentations from US Food and Drug Administration staff who took a dim view of the Sarepta
trial data.
The panel vote, however, is not the last word. The agency must now determine by May 26
whether to follow the recommendation.
article continues after advertisement
One FDA official appeared to leave the door open as the meeting concluded. “I assure you, we
listened very carefully and will take the information we heard here today under serious
consideration,” Dr. Billy Dunn, who heads the FDA division of neurology products, told the
crowd.
Beyond this one medicine, the meeting was something of a caucus on regulatory policy.
The fate of the Sarepta drug has been closely watched as a litmus test for an intensifying struggle
between the FDA and patient groups that want the agency to take a more expansive view toward
approving medicines for unmet medical needs. In this instance, patient advocates hope the FDA
will use the accelerated approval process to endorse eteplirsen. This approach relies on a
substitute outcome in a clinical trial to suggest a drug may have, but not does not guarantee, a
benefit.
Acknowledging the climate, Janet Woodcock, who heads the agency division that approves
drugs, attempted to appease the large crowd of DMD parents and their supporters.
“It’s possible to reach different conclusions based on the data presented today,” she said during
brief remarks shortly after the meeting began. “Failing to approve a drug that actually works in
devastating diseases — these consequences are extreme.”
In recent months, the FDA had rejected two other drugs for DMD. And during the run-up to
Monday’s meeting, FDA staffers released lengthy documentation that took a dim view of the
Sarepta drug.
The possibility that DMD parents faced a “three strikes” scenario lent an unprecedented sense of
urgency to the proceedings.
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The session, in fact, was easily one of the most politically charged FDA advisory panel meetings
held for a new drug approval.
The first public speaker underscored the tension. Representative Mike Fitzpatrick, a Republican
from Pennsylvania, noted that more than 100 lawmakers had signed a letter that urged the agency
to endorse the Sarepta treatment. All but one of the 52 slotted public commentators spoke in
favor of approval.
Among them was one boy with DMD, Billy Ellsworth, who appeared with his mother and
testified before the crowd. “I’m going to beat this bloody disease but I need your help,” he told
the panel, prompting cheers and applause from the overflow audience. “FDA, please don’t let me
die early.”
Much of the day, however, focused on the technical aspects of whether the clinical trials that
tested eteplirsen demonstrate whether the drug is actually beneficial.
At issue was whether eteplirsen can sufficiently produce higher levels of a protein called
dystrophin. Without this protein, muscle fibers degenerate and voluntary movement becomes
impossible. The FDA staff had raised doubts about the veracity of a small, 12-patient clinical
trial that Sarepta relied on to make its case, as well as the viability of six-minute walking tests
that trial participants underwent.
The agency usually views small trials with skepticism. And during the meeting, FDA officials
reiterated such concerns.
One FDA official, Dr. Eric Bastings, told the panel that there was “no apparent correlation
between muscle levels of the protein dystrophin and a change” in the boys’ performance in a
walk test.
The panel took a mixed view. In a 7-to-6 vote, they decided the drug failed to demonstrate that it
produced enough dystrophin to yield a clinical benefit. This is the basis for using the accelerated
approval process.
Seven panelists also voted the drug was not effective in treating DMD. Three voted the drug was
effective, while three others abstained. “The data wasn’t there to approve on basis of one poorly
controlled trial,” Dr. Caleb Alexander, a physician-scientist at the Johns Hopkins Bloomberg
School of Public Health and the panel chair, said in summarizing the vote.
Nonetheless, the FDA is under pressure to demonstrate flexibility in listening to patients as part
of the drug review process — a mandate that was written into a 2012 law.
One Wall Street analyst believes no one should be surprised if the FDA does approve the drug.
“Everyone was visibly moved by the audience and their testimony, and that is not going to go
unnoticed,” said Steven Brozak, who runs WBB Securities and tracks biotech stocks. “It’s not
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just political pressure. It’s advocacy pressure of the sort that I’ve not seen since the days of HIV
and AIDS. And that can make the difference here.”
The only outright opposition to approval came from Laura Gottschalk, a senior fellow at the
National Center for Health Research, a nonprofit think tank. “Unfortunately, the data do not meet
a scientific standard of evidence of effectiveness,” she told the panel. “These boys and their
families deserve better.”
###
FDA Panel Votes Not to Recommend Approval for Muscular Dystrophy Drug TOP
Thomas Burton, WSJ
An advisory panel to the Food and Drug Administration voted not to recommend approval of a
drug for the crippling disease called Duchenne muscular dystrophy.
The advisory committee voted 7-3, with three abstentions, on the central question of whether
evidence of effectiveness for the drug eteplirsen from Sarepta Therapeutics Inc. had been proven
by a single, small study of just 12 patients.
“I felt this wasn’t a well-controlled study,” said panel chairman G. Caleb Alexander, an associate
epidemiology professor at the Johns Hopkins School of Public Health. The panel members who
abstained said they were undecided because they were moved by public testimony from parents
who believed their children had been helped by the drug.
The decision followed decidedly negative comments from FDA reviewers who concluded that
the study fell far short of producing enough evidence.
“Although FDA is prepared to be flexible with respect to a devastating illness with no treatment
options,” FDA reviewers said in a report to the panel, “flexibility does not mean approving drugs
for which substantial evidence of effectiveness has not been established.”
The federal agency isn’t required to follow the advice of its advisory panels, but generally does
so. In November, the same panel concluded that clinical data were lacking on another muscular
dystrophy drug, from BioMarin Pharmaceutical Inc.
“While we’re disappointed in the vote by the panel, we will address the information raised today
with FDA as it completes its review of our comprehensive” new drug application, said Edward
Kaye, Sarepta’s chief medical officer and interim chief executive.
The FDA’s hearing and decision highlighted the tension between the agency’s requirement that a
drug be proven to work and the need to find anything that might help the people with a lethal
disease that has no cure.
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As was the case with HIV drugs decades ago, patients and their families often are willing to take
big risks and are pressing the FDA to approve a drug regardless of seemingly thin evidence of
effectiveness.
The parents appearing before the panel Monday said they believed their children have benefited
from the drug and that studies simply haven’t proven it.
“Eteplirsen is giving my son a fighting chance,” said Beth Perez of Yorktown, Va., who testified
with her 12-year-old son, Caden. “He would not be ambulatory without this drug.” Comments
from parents and patients were frequently punctuated by applause at the FDA advisory meeting.
The meeting ended with angry shouts from some audience members about the outcome.
Sarepta didn’t immediately comment on the vote.
Duchenne muscular dystrophy is a disorder occurring in male children—about 1 in 3,500 boys. It
is often fatal by the time the boy reaches his 20s or early 30s. It is typically first noticeable in
children from 3 to 5 with advancing muscle weakness. Children with the disease often start to
lose their ability to walk in their teens. They then can lose respiratory function and begin to have
severe cardiac problems.
The genetic disease is caused by absence of a protein called dystrophin, which leads to
degeneration of muscle fibers. Patients fall frequently. This is followed by loss of muscle and
muscle function. Often, such children become wheelchair-bound by age 10 to 14.
There aren’t any FDA-approved treatments for the disease. Such patients often get steroids to
help with symptoms. But these create risks of infection, diabetes, obesity and other conditions.
Sarepta has been unusually combative with the FDA, releasing a statement earlier this year
decrying “key inaccuracies” in the agency’s findings.
The agency focused on a small Sarepta study of 12 patients that was called Study 201/202. Such
tiny studies are often viewed with considerable skepticism by the FDA. The agency’s reviewers
concluded that, for various reasons of clinical-study design, the trial “did not provide
interpretable evidence of benefit.” However, FDA senior officials expressed caution on this point
at the end of the meeting.
Dr. Janet Woodcock, who heads the FDA’s drug center, said the agency now has “flexibility and
that’s where we should take the views of the community into account.”
In the Sarepta research, two patients were unable to walk soon after the study began. Sarepta
then compared six patients on different doses of its drug, to four patients getting a placebo. The
agency wasn’t convinced by the findings, which primarily dealt with the children’s ability to
walk.
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At the hearing, one FDA official, Dr. Eric Bastings, said there is “no apparent correlation
between muscle levels of the protein dystrophin and a change” in the boys’ performance in a
walk test.
In fact, the FDA reviewers said in the report to the panel, the agency had “strongly encouraged”
Sarepta to “conduct an adequately powered, randomized, placebo-controlled trial(s) to assess the
clinical effect” of its drug. Among other things, FDA doctors found they were skeptical that the
Sarepta studies truly showed an improvement in the amount of dystrophin found in muscle
fibers.
The FDA also noted that for much of the study, the research was “open-label,” meaning that
doctors knew who got the drug. Thus, the FDA doctors found, the children’s performance on a
walk test “could be influenced by expectation bias, motivation and coaching.”
###
Lip Service To Patients And Caregivers, Or Respect? The Significance Of An FDA Panel's
Review TOP
Elaine Schattner, Forbes
Today an FDA advisory panel held a meeting to review information about a drug that might help
kids with a rare and disabling, fatal condition called Duchenne muscular dystrophy (DMD). I
have no particular interest in biotech investing or the company, Sarepta Therapeutics, which has
developed the experimental medication, eteplirsen, which might be approved.
The live-blog, tweets and commentary surrounding the patients and their parents, company
spokespeople, FDA data reviewers, physicians and other experts at the scene, in a hotel ballroom
in Hyattsville, Maryland, are noteworthy. They’re significant first, for patients with DMD who
might gain access to this drug, or not. According to the NIH, which cites the CDC, this condition
affects one in every 3,500 to 6000 male children born each year in the United States.
Today’s hearing is not just about whether the FDA should approve a medication for boys with
Duchenne muscular dystrophy and certain genetic mutations, which is nicely summarized here.
It’s about how and why the agency might approve – or deny – almost any targeted drug in the
future. The panel’s review highlights the issue of data, and what constitutes sufficient clinical
evidence of a drug’s value.
If patient-reported outcomes matter equally as doctor-reported outcomes, those patients’
impressions should count as data, as evidence in a trial, as reasons to recommend a drug. At
center, today, were reports by affected patients and caregivers that the drug is helping a few to
keep walking, or otherwise moving. They and their doctors say the medication is slowing their
neurologic decline, compared to what they’d expected, based on historical observations of the
condition.
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It’s easy to write that physicians need listen more to patients, and believe them, if they’re
hurting, or whatever it is that limits an individual’s well-being, or (as in DMD) causes paralysis
and early death. But when it comes to drug approval and interpreting clinical information, it
seems, some people turn or stay hard and cry about the e-word (emotion), as if mothers telling an
FDA panel about what’s happening to their kids is the opposite of science.
The fact is, it’s hard to know if a drug will help an individual, but to try it.
Here, there’s no pretense of a big clinical trial to guide the FDA’s decision, on eteplirsen. The
limited Duchenne data are difficult to interpret, an agency official, Janet Woodcock, observed.
Two of the three outcomes measured are biochemical markers, surrogates for possible clinical
improvement, which in itself has been hard to compare between a small group of patients with
DMD and historical controls.
Evidently the company and the FDA agree that the drug has been well-tolerated, so safety is not
what’s at issue, today. If approved, as with other drugs, thorough post-marketing safety
monitoring will be crucial.
###
Families Plead for FDA Advisers to Recommend Sarepta Muscle Drug TOP
Anna Edney, Bloomberg
Families of patients with a deadly muscle-wasting disease pleaded with government advisers to
back Sarepta Therapeutics Inc.’s experimental treatment, setting up a showdown between patient
advocates and U.S. regulators who have questioned the drug’s effectiveness.
Parents and advocates of patients with Duchenne muscular dystrophy are trying Monday to sway
the panel to recommend Sarepta’s eteplirsen to be the first treatment ever to gain Food and Drug
Administration approval for the progressive disorder that mainly afflicts young boys. Hopes for a
therapy have fallen as two other drugs developed by biotech companies have failed to get
government clearance.
Sarepta’s key trial didn’t include a group receiving a placebo, normally the gold standard for
clinical testing, and instead compared the 12 patients getting the drug with data from external
patient registries. The company has sparred with FDA over whether the trial was properly
designed to show the drug’s effectiveness.
“Know that if these results were from a well designed and interpretable trial, there likely
wouldn’t be much to talk about,” said Billy Dunn, director of the division of neurology products
in the FDA’s Center for Drug Evaluation and Research in opening remarks to the committee, as
a crowd of several hundred looked on. “We come to you with sincere concerns.”

Drugs Rejected
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Sarepta’s shares have been on a roller coaster as some data released last year appeared to support
the drug, while competitors’ entries foundered. After reaching $39.12 in late December, the
shares have fallen 62 percent to $14.95 as of Friday’s close in New York. The company said last
month that it was cutting about 17 percent of its workforce. The shares were halted during the
panel’s meeting.
The advisory panel meeting has been delayed since January, when the FDA postponed it because
of an approaching snowstorm. Parents and patients who had traveled to the event were forced to
turn around.
Patients’ hopes suffered another blow in January when the FDA rejected BioMarin
Pharmaceutical Inc.’s experimental drug. The agency refused in February to review PTC
Therapeutics Inc.’s application for its drug after the company failed to show that patients getting
the drug did better than those on placebo.
Dunn reminded the Sarepta panel to focus on the four years of studies provided by the company.
“Emotions will run high,” he said in the meeting at the College Park Marriott Hotel and
Conference Center in Hyattsville, Maryland. “People are invested.”

Public Support
Christine McSherry, executive director of the Jett Foundation, showed video of boys in Sarepta’s
trial talking about vast improvements the drug made in their lives. Some boys in the patient
advocacy organization’s video said they were no longer spontaneously falling and were able to
get around school without the help of a wheelchair. The room burst into cheers and applause
after the presentation.
Representative Mike Fitzpatrick, a Pennsylvania Republican, spoke first among 52 scheduled
members of the public, most of whom will likely address the panel in support of eteplirsen.
Fitzpatrick urged approval on behalf of a 15-year-old in his district named Jake whose disease
has progressed “year after year” without an effective treatment for the disease.

Dystrophin Data
Among the issues the panel will consider is the drug’s impact on levels of dystrophin, a muscle
protein that’s missing in boys with the disease. FDA staff in a report that data suggesting that the
drug raises levels of dystrophin were “unreliable.”
When FDA was first in discussions with Sarepta “it was our understanding that dramatic
increases in dystrophin were being observed,” Dunn said.
Patients’ average dystrophin levels on the drug rose from 0 to 0.9 percent of normal levels, an
increase that was “very disappointing,” said Eric Bastings, deputy director of the division of
neurology products in FDA’s Center for Drug Evaluation and Research. Bastings said while he
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was understanding of patients’ desire to the see the drug approved, his job is to present an
accurate scientific review.
“I do understand your situation,” he said. “You have a devastating disease and there is great hope
that this experimental treatment will change your disease.”
A 17-year-old boy named Austin who, along with his brother Max, has been taking eteplirsen in
Sarepta’s trials took issue with Bastings’s characterization of the results.
“I can only guess that you don’t know anything about Duchenne,” he said. “Making 0.9 percent
is amazing. It lets me feed myself. It keeps Max walking. It gives us a chance.”
###
AN FDA PANEL TODAY WILL DECIDE THE FUTURE OF SAREPTA TOP
Dan Diamond, Politico
AN FDA PANEL TODAY WILL DECIDE THE FUTURE OF SAREPTA — An
independent panel of experts will vote on whether the company's new muscular-dystrophy drug
should be approved. The recommendations aren't binding — but the FDA normally goes along
with its advisory panel's guidance.
Many patients with Duchenne muscular dystrophy and their families have pinned their hopes on
the drug, eteplirsen, and it's seen as a make-or-break moment for Sarepta, too. However, FDA
staff reviewers blasted data on the drug's effectiveness last week.
— What's Duchenne muscular dystrophy? The rare muscle-wasting condition affects about
20,000 boys in the United States every year, and it's devastating; most patients afflicted with it
need a wheelchair by age 12 and die by their mid-30s.
— How patients are trying to sway regulators. Writing at Wonkblog, Carolyn Johnson
examines how the fight over Sarepta is being shaped by grass-roots lobbying from families.
http://wapo.st/1SE6GPd
— Watch the webcast. It's scheduled to run from 8 a.m. to 6:30 p.m., with the panel expected to
begin hearing grueling testimony from patients and families around 2:30 p.m. and begin voting
on a series of questions around 4:30 p.m. Live stream here: http://bit.ly/1VwTjnA
###
FDA panel rejects Sarepta drug to treat Duchenne muscular dystrophy TOP
Robert Weisman, Boston Globe
An influential advisory committee narrowly declined to recommend US sale of an experimental
treatment for Duchenne muscular dystrophy Monday, disappointing hundreds of patient
advocates who argued for approval of the medicine.
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The panel of medical experts concluded in a 7-6 vote that a clinical study by Cambridge biotech
Sarepta Therapeutics Inc. failed to meet the Food and Drug Administration’s standard for
accelerated approval. In a separate 7-3 vote, with three members abstaining, the committee
determined that Sarepta’s clinical trial was poorly designed and didn’t prove the drug candidate
was effective in treating the fatal muscle-wasting disease.
Coming at the end of a 12-hour meeting marked by emotionally-charged testimony from boys
with Duchenne and family members, the nonbinding votes leave the fate of Sarepta’s drug,
called Eteplirsen, in the hands of the FDA. The agency, which is set to rule on the drug
application by May 26, historically has relied heavily on its advisory committees for guidance.
Summing up a widely held view on the panel, committee member Aaron S. Kesselheim,
associate professor at Harvard Medical School in Boston, said “the studies provided by [Sarepta]
were not adequate and well controlled.” But he acknowledged that it remains an “open question”
whether Eteplirsen produces a clinical benefit to patients who take it.
Jenn McNary spoke with Austin Leclaire, who suffers from Duchenne muscular dystrophy,
during the FDA advisory committee hearings on Monday.
Parents of boys with Duchenne were sobbing after the meeting, but some said they refused to
abandon hope for the drug’s approval.
“It’s not over,” said Debra Miller, founder of the advocacy group CureDuchenne. “It wasn’t just
the panel that heard the patient testimony. The FDA heard it, too, and their mandate is to listen to
the patient perspective.”
A number of boys who took the drug in Sarepta’s study testified at an overflowing hearing
Monday that it was effective in slowing progression of the disease. They called on the advisory
panel, meeting in Hyattsville, Md., to recommend it be allowed on the US market.
“It lets me feed myself,” said 17-year-old Austin Leclaire of Pembroke, one of dozens of
Duchenne patients, family members, and doctors from around the country who spoke in favor of
approval. “It keeps my brother] Max walking. It gives us a chance. . . . It’s time to listen to the
real experts. So to make that easier, we brought them here today. Please use them.”
“The worst thing you can do is deny access to a drug and then find out that it works after we’ve
lost a generation of boys,” said Miller, whose 19-year-old son Hawken is a student at the
University of Southern California.
Earlier in the day, scientists from Sarepta clashed with FDA regulators over their conflicting
interpretations of findings from Sarepta’s clinical trial — with FDA staffers questioning whether
there was clear evidence that the company’s drug was slowing progression of the disease and
contending they had warned Sarepta the design of its trial was flawed.
While applauding the packed audience for being “passionate and invested,” William Dunn,
director of the division of neurology products at the FDA’s Center for Drug Evaluation and
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Research, said the agency has a responsibility to approve drugs based on scientific proof of their
safety and effectiveness. “Anecdote and emotions don’t change the data,” he said.
Monday’s meeting was the most closely watched FDA hearing in years on a proposed therapy,
with advocates arguing failure to approve the drug could not only worsen life for Duchenne
patients but also discourage biotechs from developing drugs to treat other rare diseases.
“There is a very human cost to making a determination that a drug doesn’t work when it really
does,” said patient advocate Christine McSherry, whose 20-year-old son Jett suffers from
Duchenne. She said boys who took part in the trial experienced fewer spontaneous falls — a
common symptom of the disease — and less fatigue than others.
Jenn McNary kissed Austin Leclaire after he spoke during hearings over conflicting
interpretations of findings from Sarepta’s clinical trial of its Duchenne muscular dystrophy drug.
The drug produces a protein known as dystrophin that is missing in boys with Duchenne. It
would be the first medicine to treat the genetic cause of the disease rather than just symptoms.
The disease strikes one in 3,500 boys, who typically lose the ability to walk by age 12 and don’t
live past age 25. Sarepta’s drug would treat about 13 percent of those boys who have a specific
gene mutation.
But the FDA scientists questioned whether Sarepta’s small clinical study, which enrolled only 12
patients, adequately demonstrated an increase in dystrophin.
They also criticized the company for relying on historical “control data,” comparing the progress
of boys in their study to those of a similar age who had the disease in the past, rather than giving
some boys in the study a placebo. Sarepta maintained there weren’t enough patients qualifying
for the study to conduct a so-called placebo-controlled study where patients wouldn’t know if
they were given the drug or not.
FDA officials “consistently and strongly encouraged” a placebo-controlled trial and “expressed
strong doubts regarding the interpretability of comparison” to historic data, FDA clinical team
leader Ronald Farkas told the advisory committee.
Sarepta chief executive Edward Kaye said the study showed Eteplirsen was effective with little
safety risks to the boys taking it.
“The data clearly demonstrate that Eteplirsen is working as intended. . . .” Kaye said. “The
observed increase in dystrophin results in a clinically meaningful benefit.”
Trading in Sarepta shares was halted by the Nasdaq stock exchange Monday while the advisory
committee considered the company’s drug candidate.
Underscoring the high stakes of the meeting, Janet Woodcock, the FDA’s director of drug
evaluation, attended in person. Without taking a position on the Sarepta data, she noted that the
company’s experimental drug was granted an accelerated approval process for unmet medical
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need treatments in which “more uncertainty is going to be tolerated” than in conventional drug
approvals.
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From:
To:
Cc:
Subject:
Date:
Attachments:

Rodriguez, Jennifer
Califf, Robert; Kraus, Tom; Sharp, Jeremy; Kuhlik, Bruce
Conover, Katie
Eteplirsen AC Updated Media Report
Monday, April 25, 2016 5:01:04 PM
2016 MCR-Eteplirsen Updated Report 4.25.16.doc

Hi All,
Attached please find an updated media report. There were four additional media stories from trade
and business publications since the morning coverage report. Much of the coverage was the same,
but one publication, the Boston Business Journal, covered remarks made by Janet Woodcock at the
meeting that were perceived to be largely supportive of accelerated approval of eteplirsen.
The meeting is running behind and will likely continue into the evening. We plan to continue to
monitor coverage, anticipating additional stories following the vote, and will send an updated media
recap tomorrow.
Best,
Jen
From: Rodriguez, Jennifer
Sent: Monday, April 25, 2016 1:11 PM
To: Califf, Robert; Kraus, Tom; Sharp, Jeremy; Kuhlik, Bruce
Cc: Conover, Katie
Subject: Eteplirsen AC Mid-Day Media Report

Hi All,
Attached please find a mid-day media report out of today’s DMD advisory committee meeting. Initial
coverage has primarily included national media, with some local print and trade. The morning’s
“curtain rising” media stories have focused on the uncertainty of the outcome of Eteplirsen. Nearly
all the stories detail a patient anecdote and include public health advocate comments (both in favor
and against approval). Overall the stories have been balanced, accurate, and have declined to
predict the outcome of today’s vote. See attached for additional details and stories.
We plan to send an updated media report later today. In the meantime, please let us know if you
have any questions.
Best,
Jen
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Media Coverage Report:
Eteplirsen
April 25, 2016
Initial coverage has primarily included national media, with some local print and trade. The
morning’s “curtain rising” media stories have focused on the uncertainty of the outcome of
eteplirsen. Nearly all the stories detail a patient anecdote, Billy Ellsworth or other teenage boys
who have used this drug in clinical trials in an effort to retain their mobility with Duchenne
Muscular Dystrophy. They also discuss the FDA’s skepticism over the results of this trial, which
is small (only 12 patients) and did not contain a traditional placebo control. Reporters have
questioned whether FDA has gone too far in terms of its “patient preference” initiative,
potentially trying to please patients who are desperate for a treatment against the lack of science
to demonstrative effectiveness for this drug. The Washington Post compared it to flibanserin,
while others focused on the business angle speculating on the financial future of Sarepta and the
ups and downs of its stock price over the past few days. The Boston Business Journal covered
remarks made by Janet Woodcock at the meeting that were perceived to be largely supportive of
accelerated approval of eteplirsen. Public health advocates weighed in with some in favor of
approval, but many taking a firm position against. Overall the stories have been balanced,
accurate, and have declined to predict the outcome of today’s vote.

1. The Washington Post, “To sway drug approval, patient advocates turn up the heat on
the FDA” View Online See Full Text
2. Forbes, “Could Desperate Parents' Pleas Sway The FDA To Approve A Drug Even If
Evidence It Works Is Lacking?” View Online See Full Text
3. Santa Fe New Mexican, “Families lean on FDA to back experimental drugs” View
Online See Full Text
4. Boston Globe, “FDA panel now weighing Sarepta’s experimental drug” View Online
See Full Text
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5. The Street, “Sarepta Therapeutics FDA Panel Live Blog” View Online See Full Text
6. Fierce Biotech, “Sarepta soars as FDA questions revive advocates’ hope for Duchenne
drug” View Online See Full Text
7. Fierce Biotech, “With Sarepta’s fate uncertain, BioMarin CEO Bienaimé weighs the
future of Duchenne drug” View Online See Full Text
8. Reuters, “FDA panel meets to discuss Sarepta muscular dystrophy drug” View Online
See Full Text
9. The Wall Street Journal, “The FDA vs. Austin Leclaire” View Online See Full Text
10. Bio world, “FDA briefing docs suggest nearly foregone conclusion in eteplirsen
review” View Online See Full Text
11. Syracuse, “CNY mom, sons to testify before FDA panel for approval of experimental
drug” View Online See Full Text
12. Barron’s, “Sarepta Slammed by FDA, Stock Is Now Intriguing” View Online See Full
Text
13. Boston Business Journal, “FDA chief lays out rationale for Duchenne drug to be
granted temporary approval” View Online See Full Text
14. NBC, “Does muscular dystrophy drug work? Advocates pack FDA meeting” View
Online See Full Text

To sway drug approval, patient advocates turn up the heat on the FDA TOP
Carolyn Y. Johnson, The Washington Post
Billy Ellsworth, a teenager with an inexorable and devastating degenerative muscle disease, will
bring a football with him to a Maryland hotel conference center on Monday. For months, he has
been brainstorming a way to prove to a panel of scientists and physicians that the experimental
drug he has been taking for more than four years has kept him strong and well — and he’d like to
punctuate his brief testimony in the clearest possible way: by throwing them the ball.
When he was 4¼, Billy was diagnosed with Duchenne muscular dystrophy, a rare and lethal
disease that typically forces boys to use wheelchairs by their teens and kills them in their 20s or
30s. His mother, Terri, has always measured her son’s life in fractions; Billy is 15¼ now, and the
reason he isn’t in a wheelchair yet, they believe, is the experimental drug eteplirsen.
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On Monday, the panel of scientists and physicians who catch Billy’s pass — if he’s allowed to
throw it — will vote on whether the drug is effective. It is more than just a major make-it-orbreak-it milestone for the Massachusetts drug company Sarepta Therapeutics and the families
who support approval. The meeting also provides a window into the growing sophistication of
grass-roots patient groups, whose well-organized lobbying efforts are exerting intense pressure
on the drug-approval process. The Duchenne parent groups are orchestrating webinars on how to
participate in the meeting, providing travel grants to help families attend, gathering their own
data on the risks families are willing to accept and lobbying Congress.
The disease affects 1 in 3,500 boys, and it works only on a gene mutation carried by 13 percent
of boys with Duchenne. A dozen boys were included in the key trial under scrutiny at the FDA
meeting. But close to 900 community members are expected to attend, revealing the tensions that
arise when patients adamantly believe that a drug works but the evidence is far less clear.
“It can, I think, at times border on patients putting a lot of pressure on the agency that’s
inappropriate — to make decisions that aren’t based on science,” said Sarah Sorscher, of the
consumer watchdog Public Citizen. “Really, I’ve never seen a drug that was even considered for
approval with this poor quality of data. . . . If the drug is really a miracle, why don’t they have
the data?”
The FDA has been working to incorporate the patient perspective into the drug-approval process,
especially over the past five years, under growing pressure from advocacy groups and Congress.
The Duchenne parent groups have been especially active on this front, running studies of the
benefits and risks patients and caregivers are willing to accept — to try to “quantify the tears” for
regulators as Pat Furlong, president of the Parent Project Muscular Dystrophy, says.
The parent group led a coalition that drafted a paper to help guide companies on best practices
for successfully creating drugs for the disease that the FDA credited and drew from when it
published its own guidance last summer — a first that other disease groups are working to
follow. This month, they have worked to get two dozen senators to sign a letter reminding the
FDA to prioritize the patient perspective when considering drugs for diseases with no treatments.
The Duchenne parent groups “have been an active leader. They have a strategy they call
‘aggressive engagement’: We’re going to the FDA on this, and we’re not going to stop,” said
John F.P. Bridges, a researcher at the Johns Hopkins Bloomberg School of Public Health who
works with advocacy groups and pharmaceutical companies to quantify and rigorously measure
patient preference.
The meeting may reveal the limitations of the patient perspective for regulators. In the run-up to
it, the FDA released documents that are critical of the way Sarepta’s small trial of just a dozen
boys has been designed, saying “there are significant concerns regarding the ability to draw valid
conclusions.” The FDA’s documents show that although the agency views the drug as safe, there
is clear skepticism that it works: They say the ability of boys on the drug to walk declines over
time, consistent with natural disease progression. And a crucial protein called dystrophin missing
in people with Duchenne was present at less than 1 percent of normal levels after patients took
the drug for three and a half years.
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A group of 36 experts — some of whom with ties to the company — sent a letter in February
rebutting FDA critiques of the evidence, stating that they have observed 5,000 patients over 15
years and that the boys on the drug are “clearly performing better than our collective clinical
experience and the published literature would predict.”
The patient view can be extremely valuable: Patients know better than anyone what a meaningful
benefit would be or what risks they would accept. But the patient’s view on whether the drug
works may be influenced by hope.
“I think a lot of it is the desire — that people really want the drug to work, because there is
nothing else,” said Richard Klein, director of the FDA’s patient liaison program, who said he
was not speaking about any particular drug. “The downside is that people don’t understand the
scientific rigors of what needs to be done, and they want the drug to be approved on extremely
small bits of data.”
Contrast that with a parent’s experience:
“We’re not asking for something that’s not worthy or didn’t prove itself; we’re asking for
flexibility for a rare disease,” Terri Ellsworth said. “My son gets himself to bed, gets himself out
of bed every morning, dresses himself . . . eats breakfast and carries his dishes to the sink. Most
boys are losing upper-body strength at [Billy’s] age. Here’s my son, and we don’t even own a
wheelchair.”
Parents like Ellsworth say that since the FDA agrees that there are no known risks to eteplirsen
and the disease is fatal, parents should be able to decide whether to give the drug, even if the
benefit is unclear to regulators. The outcome for their sons, otherwise, is tragic and unavoidable.
Thomas Rando, a neurologist at Stanford University School of Medicine, said in an email that
it’s hard to fault the FDA for being critical — and yet, it’s also hard to fault parents for pushing
for approval of a drug that appears safe even if it has only subtle benefits in a clinical trial.
“Essentially, the question is should the FDA lower the bar for devastating disease, which is not a
scientific question, it’s a policy question — an ethical question, too,” Rando said.
The agency’s attempt to consider the patient’s point of view was jump-started by HIV and AIDS
activists in the late 1980s. But the effort to incorporate the patient viewpoint has been accelerated
by recent law. Since 2013, the FDA has held “patient-focused drug development” meetings that
are listening sessions for the agency to hear from patients suffering from various diseases. In
2015, the agency approved an obesity device called the Maestro Rechargeable System —
something Bridges, the Johns Hopkins researcher, said was a watershed.
In that case, the device fell short of its endpoint: that people with the device would lose at least
10 percent more weight than a comparison group. But the agency, in its approval, cited a survey
of patient preferences that showed patients would accept risk for the degree of benefit the device
was expected to provide.
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More recently, Diana Zuckerman, president of the National Center for Health Research, pointed
to last year’s controversial drug approval of a female libido drug, flibanserin, as a milestone that
might have emboldened Sarepta.
“In that case, a campaign by patients persuaded an FDA Advisory Committee and the FDA to
approve a drug they knew had little benefit and substantial risk,” Zuckerman wrote. “Sarepta
probably assumed a campaign by desperate parents would be even more persuasive.”
Could Ron Cohen, chairman of the Biotechnology Innovation Organization, a trade group for
biotech drug companies, said that listening to patients is essential for companies and for
regulators.
But he also noted that clinical trials remain critically important — something he learned
personally years ago, when his company, Acorda Therapeutics, tested a therapy for spinal-cord
injury. During a trial in which patients and medical practitioners were blind to who was getting
the drug and who was getting the placebo, there were four excited calls from nurses, saying they
thought the drug was working: Partially paralyzed patients were moving their legs.
“We were high-fiving back at the office and the lab — we were so thrilled,” Cohen said.
But the company then found that half of the patients that had seen marked improvements were on
a placebo. “You’d never think someone with a spinal-cord injury would spontaneously move
their leg when they haven’t moved it in years,” Cohen said. “And yet there it was.”
###
Desperate Parents' Pleas Sway The FDA To Approve A Drug Even If Evidence It Works Is
Lacking? TOP
Rita Rubin, Forbes
You don’t usually hear people compare Food and Drug Administration advisory committee
meetings to a world-class sporting event, but this is how Brian Denger described the one set for
Monday:
“For the Duchenne community, this is going to be more like the Super Bowl,” Denger, a
supermarket manager from Biddeford, Maine, told me.
The “Duchenne community” refers to people touched by Duchenne muscular dystrophy, or
DMD, the most common and most severe form of muscular dystrophy. Denger is a member
because he is the father of two sons with DMD.
Worldwide, about 1 in 3,500 boys–DMD almost exclusively affects boys–inherit the genetic
disease, which is passed on the “X” chromosome from mothers to sons. Affected boys begin to
exhibit symptoms of muscle weakness between the ages of 3 and 5. By 12, most can no longer
walk. Eventually, the disease weakens their heart and the muscles involved in breathing, and
they die, typically before their 30th birthday.
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No approved drug can slow the course of any type of muscular dystrophy, let alone reverse or
cure it, which is why hundreds of members of the Duchenne community–parents, patients,
doctors, scientists and other advocates–are expected Monday to pack the Chesapeake Ballroom
at the College Park Marriott Hotel and Conference Center in the Washington, D.C., suburb of
Hyattsville, Md., a few miles from the FDA’s sprawling Silver Spring campus.
Their mission: to convince members of the FDA’s Peripheral and Central Nervous System Drugs
Advisory Committee that they should recommend approval of Sarepta Therapeutics’ New Drug
Application, or NDA, for eteplirsen. The agency usually follows its advisory committee
recommendations but is not bound by them.
Can the DMD community, which argues that “eteplirsen keeps more boys on their feet,” trump
FDA scientists’ unfavorable assessment of the drug? Should it? While the FDA doesn’t consider
cost when deciding whether to approve a new drug, the thought that what is bound to be an
extremely expensive treatment (Vertex has priced Kalydeco, which treats people with certain
mutations in the cystic fibrosis gene, at more than $300,000 a year) might be only minimally
effective, if that, is sobering.
“Although FDA is prepared to be flexible with respect to a devastating illness with no treatment
options, flexibility does not mean approving drugs for which substantial evidence of
effectiveness has not been established,” concluded a briefing document posted Thursday by the
FDA. Still, the FDA reviewers noted, “it is important to recognize that no final conclusions have
been reached on the approvability of this application.”
Pat Furlong, founding president and CEO of Parent Project Muscular Dystrophy, an advocacy
group based in Hackensack, N.J., says she’s optimistic. “I do think that hearing the patients’
stories, hearing the patients’ experience with this compound…will be persuasive,” Furlong,
whose two sons died of DMD, told me. “I think the FDA learns a great deal from listening to
patients.”
Few so-called disease communities are as well-organized and as well-connected as Furlong’s.
“Take a Stand. Fill a Seat. Raise Your Voice,” urges MakeDuchenneHistory.com. “We represent
friends, families, and patients affected by Duchenne Muscular Dystrophy who want to see safe,
effective treatments approved by the FDA.”
They have friends in high places:
•

•

•

In a letter dated April 15, a bipartisan group of 24 senators urged Dr. Janet Woodcock,
director of the FDA’s Center for Drug Evaluation and Research, to use the agency’s
“broad regulatory flexibility…to help advance new DMD therapies.”
Rick Santorum, former U.S. Senator and former Republican presidential candidate,
tweeted Saturday that he plans to attend the advisory committee meeting. Santorum’s
own daughter was born with a genetic disorder called Trisomy 18.
Sen. Marco Rubio, R-Fla., another former Republican presidential candidate, tweeted
earlier this month that he “met with DMD advocates to chat about how FDA can
accelerate approval of innovative therapies.”
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Scores of DMD advocates, including Denger, are scheduled to address the advisory panel at a
public hearing after lunch. Demand was so great that the FDA added a half-hour to the hearing’s
originally scheduled two hours (already about twice as long as a typical FDA public hearing) and
held a lottery to pick the people who’d get the coveted three-minute slots to speak. To squeeze in
as many speakers as possible, some advocates who won a slot will split their time with others
who didn’t.
According to Sarepta, based in Cambridge, Mass., eteplirsen increases levels of a protein called
dystrophin. DMD is associated with errors in the gene that codes for dystrophin, one of a group
of proteins that strengthen and protect muscle fibers. People with DMD typically don’t produce
any functional dystrophin.
Eteplirsen is designed to treat boys with the most common type of mutation in the dystrophin
gene, who make up about 13% of all DMD patients, according to Sarepta. Annie Kennedy,
senior vice president of legislation and public policy for Parent Project Muscular Dystrophy,
estimates that about 2,300 U.S. boys with DMD have the type of mutation amenable to treatment
with eteplirsen.
Using an approach similar to eteplirsen, Sarepta’s website says, the company has also begun
early human testing of drugs for the second and third most common types of DMD mutation.
Sarepta says it is in the discovery or pre-human testing phase of potential treatments for DMD
caused by seven other types of mutations in the dystrophin gene.
“I think what the community understands (is) even if your child is not amenable to this drug, the
ramifications for the entire community are huge,” said Will Nolan, senior vice president of
administration and communications for Parent Project Muscular Dystrophy.
The advisory committee meeting was originally scheduled for Friday, Jan. 22, but the FDA
postponed it at the last minute because of “Snowzilla, ” a major winter storm forecast for that
weekend in the Washington area. The delay presented advocates and Sarepta with an unusual
opportunity–a long lead time to prepare responses to the FDA scientists’ evaluation.
“FDA should be influenced little, if at all, by patient wishes but a lot by the risks of the disease–
and it is,” Henry Greely, director of Stanford Law School’s Center for Law and the Biosciences,
told me. For example, he said, “pancreatic cancer drugs can be much less safe and effective than
acne medication.”
“I’m sure FDA is taking the fact that DMD is untreatable and awful into account,” Greely said.
“But it still must, by law, and should (emphasis Greely’s), by ethics and policy, approve only
drugs that are proven sufficiently safe and effective.”
Clearly, the FDA has set a higher bar than the advocates., but if any disease community is going
to be able to sway the advisory committee and the FDA, it might well be the DMD community.
“In an effort to influence the direction of DMD research, Parent Project Muscular
Dystrophy…recently initiated and drafted guidance for the pharmaceutical industry,” Dr. Yoram
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Unguru, a Johns Hopkins bioethicist and pediatric hematologist/oncologist, noted in an article
published in 2015.
The DMD guidance was the first FDA guidance drafted by a disease community “and speaks to
the degree of influence the DMD advocacy community carries,” Unguru wrote. Significantly, he
wrote, the very first section of the guidance “discusses families’ willingness to accept
undetermined and more risky interventions because of the progressive and unpredictable nature
of DMD.”
Still, FDA regulations governing drug approvals “are there for a very good reason,” Unguru,
who sees patients at the Children’s Hospital at Sinai in Baltimore, told me. “We need to make
sure that patients…and their parents are not given false hope. We all have hope, and hope is
good, and hope is important.” But if it’s misguided hope, hope based on a false promise, “we’re
getting into a difficult situation.”
Agency staff who reviewed Sarepta’s NDA found that scientific evidence of eteplirsen’s safety
and effectiveness is lacking.
The single randomized, double-blind, placebo-controlled study in the NDA was conducted with
only 12 boys for 24 weeks at a single medical center, the FDA reviewers have noted in briefing
documents for the advisory committee. In this type of study, considered the gold standard for
evaluating new treatments, the equivalent of a coin toss determines which participants will
receive the experimental therapy and which will get a placebo. “Double blind” means that
neither the research subjects nor the researchers learn who got which treatment until the
treatment period ends.
At the end of 24 weeks, the boys who had been getting eteplirsen couldn’t walk farther in six
minutes–a standard test–than the boys who’d been getting the placebo, according to the FDA
reviewers. At that point, the four boys who’d been receiving the placebo were switched over to
eteplirsen, and all 12 boys in the study have continued to receive weekly infusions of the drug.
The FDA reviewers said they might have accepted levels of dystrophin in patients’ muscles as
evidence that the drug was working, but biopsies after 3 1/2 years of treatment found that the
boys’ levels were still far below those generally seen in a milder form of muscular dystrophy. On
top of that, the FDA scientists said, there was no apparent correlation between how far the
treated boys could walk in six minutes and the dystrophin levels in their muscles.
Dr. Michael Carome, a kidney specialist who directs the Public Citizen Health Research Group,
a consumer watchdog organization in Washington, D.C., is blunt about what the FDA should do.
“Based upon the evidence presented and reviewed by the FDA and described in the briefing
packet, the drug should not be approved,” Carome, who previously worked for the Office for
Human Research Protections in the Department of Health and Human Services, told me. “These
clinical trials were too small, and the evidence from those trials does not show that the drug
provides any meaningful clinical benefit.
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“It would be a mistake for the FDA to approve this,” he continued. “It would be giving in to
political pressure and essentially eviscerating their standard for approval. What these patients
need is a drug that works… To put out a drug that’s not effective isn’t helping anyone.”
But the FDA scientists have it wrong, according to a lengthy letter sent Feb. 24 to Dr. Billy
Dunn, director of the division of neurology products at the FDA. M. Carrie Miceli and Dr.
Stanley Nelson, co-directors of the Center for Duchenne Muscular Dystrophy at UCLA, wrote
the letter, which was also signed by 34 other U.S. and Australian basic scientists and physicians
with expertise in the disease.
“It is remarkable that a viable treatment option may soon be available to add to our clinical
approach to this devastating disease,” they wrote.
One thing they did not mention in the letter is that they are married to each other and have a 15year-old son named Dylan Miceli-Nelson who has Duchenne, although he is not a candidate for
eteplirsen. The 8th-grader is a “sit-down comedian” whose YouTube video has garnered more
than 330,000 views.
I talked recently with Miceli and Nelson, who told me they have no ties to Sarepta, financial or
otherwise.
“People advocate for their patients, without a doubt,” Miceli said. “But I think the data have
really gotten sufficiently robust, even though it is only a small number of boys.”
The boys who’ve been on eteplirsen for nearly five years are more likely to still be walking than
other boys with DMD who are the same age but have not been treated with the drug, Nelson said.
“Our perspective as scientists in this area is we don’t need to come up with complete cures to
make a meaningful impact.”
Brian Denger says this family portrait, shot in January 2013, was the last to include son Matthew
(front right),. Denger’s wife, Alice, stands behind son Patrick.
As Pauline McCormack, a senior research associate at Newcastle University’s Policy, Ethics and
Life Sciences Research Center in England told me, “something that might seem insignificant in
another disease, such as retaining movement in a few muscles, can be more meaningful in
Duchenne.” McCormack added, “I think the patient voice is vital and has a role alongside
clinical expertise and the scientific evidence.”
Brian Denger would agree. His older son, Matthew, died in February 2013, six weeks shy of his
21st birthday. He was halfway through his second year of college. “He actually went to school
the morning of his death,” his father said.
Denger’s younger son, Patrick, 21, is in his third year of college, majoring in psychology. Even
without any treatment, Patrick’s DMD hasn’t progressed as rapidly as his brother’s did, their
father said. Matthew stopped walking at age 8, Patrick not until age 13.
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Patrick barely missed qualifying for an eteplirsen trial in Boston in which older patients who can
no longer walk are receiving the drug, Denger said.
Although Patrick can still drive a specially equipped car, he can’t touch his face with his hands,
which made him ineligible for the eteplirsen study in older patients, his father said. “We were
both very disappointed.”
They’ve settled for what they view as the next best thing: a trial of drisapersen, a different drug
with a similar mechanism of action as eteplirsen. Every Tuesday for the past 15 weeks (except
one, when winter weather in Maine grounded them), Denger and his son have caught a 5:30 a.m.
flight to Baltimore, where Patrick receives an infusion of drisapersen at the Kennedy Krieger
Institute. They then take Amtrak to Washington and get on the Metro to Reagan National Airport
for a direct flight home.
Patrick received his first infusion of drisapersen right around the same time the FDA notified
BioMarin, based in San Rafael, Calif., that its NDA for the drug was not approvable in its current
form.
Denger considers himself to be a practical man, one not susceptible to false hopes. ”We realize
that this is the first generation for both of these drugs,” he said of himself and Patrick. “We also
realize that neither one of these drugs represents a cure.”
###
Families lean on FDA to back experimental drugs TOP
Santa Fe New Mexican
Billy Ellsworth, a teenager with an inexorable and devastating degenerative muscle disease, will
bring a football with him to a Maryland hotel conference center on Monday. For months, he has
been brainstorming a way to prove to a panel of scientists and physicians that the experimental
drug he has been taking for more than four years has kept him strong and well — and he’d like to
punctuate his brief testimony in the clearest possible way: by throwing them the ball.
When he was 4, Billy was diagnosed with Duchenne muscular dystrophy, a rare and lethal
disease that typically forces boys to use wheelchairs by their teens and kills them in their 20s or
30s. Billy is 15 now, and the reason he isn’t in a wheelchair yet, they believe, is the experimental
drug eteplirsen.
On Monday, the panel of scientists and physicians who catch Billy’s pass — if he’s allowed to
throw it — will vote whether the drug is effective. It is more than just a major make-it-or-breakit milestone for the Massachusetts drug company Sarepta Therapeutics and the families who
support approval.
The meeting also provides a window into the growing sophistication of grass-roots patient
groups, whose well-organized lobbying efforts are exerting intense pressure on the drug-approval
process. The Duchenne parent groups are orchestrating webinars on how to participate in the
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meeting, providing travel grants to help families attend, gathering their own data on the risks
families are willing to accept and lobbying Congress.
The disease affects one in every 3,500 boys, and it works only on a gene mutation carried by 13
percent of boys with Duchenne. A dozen boys were included in the key trial under scrutiny at the
FDA meeting. But close to 900 community members are expected to attend, revealing the
tensions that arise when patients adamantly believe that a drug works but the evidence is far less
clear.
“It can, I think, at times border on patients putting a lot of pressure on the agency that’s
inappropriate — to make decisions that aren’t based on science,” said Sarah Sorscher, of the
consumer watchdog Public Citizen. “Really, I’ve never seen a drug that was even considered for
approval with this poor quality of data. … If the drug is really a miracle, why don’t they have the
data?”
The FDA has been working to incorporate the patient perspective into the drug-approval process,
especially over the past five years, under growing pressure from advocacy groups and Congress.
The Duchenne parent groups have been especially active on this front, running studies of the
benefits and risks patients and caregivers are willing to accept — to try to “quantify the tears” for
regulators as Pat Furlong, president of the Parent Project Muscular Dystrophy, says.
The parent group led a coalition that drafted a paper to help guide companies on best practices
for successfully creating drugs for the disease that the FDA credited and drew from when it
published its own guidance last summer — a first that other disease groups are working to
follow. This month, they have worked to get two dozen senators to sign a letter reminding the
FDA to prioritize the patient perspective when considering drugs for diseases with no treatments.
The Duchenne parent groups “have been an active leader. They have a strategy they call
‘aggressive engagement’: We’re going to the FDA on this, and we’re not going to stop,” said
John F.P. Bridges, a researcher at the Johns Hopkins Bloomberg School of Public Health who
works with advocacy groups and pharmaceutical companies to quantify and rigorously measure
patient preference.
The meeting may reveal the limitations of the patient perspective for regulators. In the run-up to
it, the FDA released documents that are critical of the way Sarepta’s small trial of just a dozen
boys has been designed, saying “there are significant concerns regarding the ability to draw valid
conclusions.”
The FDA’s documents show that although the agency views the drug as safe, there is clear
skepticism that it works: They say the ability of boys on the drug to walk declines over time,
consistent with natural disease progression. And a crucial protein called dystrophin missing in
people with Duchenne was present at less than 1 percent of normal levels after patients took the
drug for three and a half years.
A group of 36 experts — some of whom with ties to the company — sent a letter in February
rebutting FDA critiques of the evidence, stating that they have observed 5,000 patients over 15
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years and that the boys on the drug are “clearly performing better than our collective clinical
experience and the published literature would predict.”
The patient view can be extremely valuable: Patients know better than anyone what a meaningful
benefit would be or what risks they would accept. But the patient’s view on whether the drug
works may be influenced by hope.
“I think a lot of it is the desire — that people really want the drug to work, because there is
nothing else,” said Richard Klein, director of the FDA’s patient liaison program, who said he
was not speaking about any particular drug. “The downside is that people don’t understand the
scientific rigors of what needs to be done, and they want the drug to be approved on extremely
small bits of data.”
Thomas Rando, a neurologist at Stanford University School of Medicine, said in an email that
it’s hard to fault the FDA for being critical — and yet, it’s also hard to fault parents for pushing
for approval of a drug that appears safe even if it has only subtle benefits in a clinical trial.
“Essentially, the question is should the FDA lower the bar for devastating disease, which is not a
scientific question, it’s a policy question — an ethical question, too,” Rando said.
The agency’s attempt to consider the patient’s point of view was jump-started by HIV and AIDS
activists in the late 1980s. But the effort to incorporate the patient viewpoint has been accelerated
by recent law. Since 2013, the FDA has held “patient-focused drug development” meetings that
are listening sessions for the agency to hear from patients suffering from various diseases. In
2015, the agency approved an obesity device called the Maestro Rechargeable System —
something Bridges, the Johns Hopkins researcher, said was a watershed.
In that case, the device fell short of its endpoint: that people with the device would lose at least
10 percent more weight than a comparison group. But the agency, in its approval, cited a survey
of patient preferences that showed patients would accept risk for the degree of benefit the device
was expected to provide.
More recently, Diana Zuckerman, president of the National Center for Health Research, pointed
to last year’s controversial drug approval of a female libido drug, flibanserin, as a milestone that
might have emboldened Sarepta.
“In that case, a campaign by patients persuaded an FDA Advisory Committee and the FDA to
approve a drug they knew had little benefit and substantial risk,” Zuckerman wrote. “Sarepta
probably assumed a campaign by desperate parents would be even more persuasive.”
###
FDA panel now weighing Sarepta’s experimental drug TOP
Robert Weisman, The Boston Globe
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One of the most closely watched hearings on a proposed drug in years has convened Monday
morning in Hyattsville, Md., where a panel of medical experts will consider an application by
Cambridge’s Sarepta Therapeutics Inc. for approval of a Duchenne muscular dystrophy
treatment.
Scientists from Sarepta and the Food and Drug Administration will discuss their conflicting
interpretations of clinical trial data for the experimental drug -- called eteplirsen -- while boys
with muscular dystrophy and their family members are prepared to testify about their experience
with the drug and the need for new therapies to treat the muscle-wasting disease.
The influential panel, called the Peripheral and Central Nervous System Advisory Committee, is
expected to make a recommendation to the FDA early Monday evening on the drug’s safety and
effectiveness. While the committee’s recommendation is non-binding, the FDA usually follows
the lead of its outside experts. It is scheduled to rule on Sarepta’s application next month.
Sarepta’s shares swung wildly last week. They plunged when the FDA’s staff released a briefing
document Thursday that was critical of Sarepta’s clinical trial design, but bounced back Friday
when the FDA posted a list of questions for the advisory panel that raised investors’ hopes that
the panel could favor approval of the drug candidate.
More than 800 patient advocates have registered to appear at Monday’s hearing, making it
among the best attended FDA advisory committee meetings in history.
###
Sarepta Therapeutics FDA Panel Live Blog TOP
Adam Feuerstein, The Street
The live blog above is tracking all the action at a U.S. Food and Drug Administration advisory
committee meeting, convened to review eteplirsen, Sarepta's experimental drug for the treatment
of Duchenne muscular dystrophy.
TheStreet Senior Columnist Adam Feuerstein is providing live coverage and analysis of the
Sarepta FDA advisory panel as it happens near Washington, D.C.
At the end of Monday's meeting, a panel of 13 independent experts will vote on a series of
questions which will provide recommendation to the FDA on whether or not eteplirsen should be
approved, or not.
Sarepta shares are halted for trading while the advisory panel is in session. The stock last traded
Friday at $14.95.
###
Sarepta soars as FDA questions revive advocates’ hope for Duchenne drug TOP
John Carroll, Fierce Biotech
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Friday afternoon, Sarepta’s ($SRPT) path to a formal marketing decision from the FDA on its
Duchenne muscular dystrophy drug eteplirsen took yet another bizarre twist.
The FDA posted a set of discussion points and questions for Monday’s advisory panel review of
the drug. It was immediately apparent to a varied group of analysts that the language reflected
the agency’s harsh view of the sparse and questionable data used to ask for an accelerated
approval based on the results of a trial that enrolled only 12 boys.
Question: “Has the Applicant provided substantial evidence from adequate and well controlled
studies that eteplirsen induces production of dystrophin to a level that is reasonably likely to
predict clinical benefit?”
Based on the FDA’s stubborn opinion issued in two analyses, the agency would never
call Sarepta’s study “adequate and well controlled.” And it clearly discounted any
evidence of dystrophin production.
But asking the panel any question opens the possibility that the intense public pressure being
applied on the FDA by patient advocates and The Washington Post editorial page could influence
the outside experts to vote for an early OK. And the biotech’s shares--battered yesterday by an
internal FDA review that adopted a clearly negative tone--soared more than 40%.
“We view the fact that panel members will have to vote on Monday as an incremental positive
for SRPT,” wrote RBC’s insightful Simos Simeonidis, “simply because of the understandable
pressure committee members will be under, in the presence of the DMD community and
families.” After all, if the FDA had intended a negative outlook Monday, why would they put the
advisers on the spot?
But that didn’t prevent analysts from taking a skeptical view of Sarepta’s chances.
“Despite that view, when we read through the actual questions and the language of the
accompanying discussion (see below), we see a document with the exact same tone and tenor as
the January and April briefing documents,” Simeonidis observed. “The questions and the
discussion ask the panelists to focus on the trial conduct, the evidence for dystrophin and clinical
efficacy. And we expect the answer to all of these to be No.”
“Prepare for a wild ride,” noted Baird’s Brian Skorney. “After years of ambiguity surrounding
this review, we head into Monday expecting nothing more than to be surprised.”
After the roller coaster ride that has taken investors and biotech observers though plenty of
dramatic plot twists in recent years-- including high-level exits, disputes over dealings with the
FDA and more--Sarepta can still surprise when it's least expected.
###
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With Sarepta’s fate uncertain, BioMarin CEO Bienaimé weighs the future of Duchenne
drug TOP
John Carroll, Fierce Biotech
Come Monday, Sarepta ($SRPT) will get a very clear idea of the odds it faces on finally
achieving its years-long quest to gain an FDA approval of its Duchenne muscular dystrophy drug
eteplirsen. And you can expect that BioMarin CEO Jean-Jacques Bienaimé will be paying close
attention to all of the opinions voiced by the FDA’s outside experts on DMD as the agency panel
meets to discuss the drug's fate.
Back in early January, Bienaimé was disappointed by the FDA’s decision to reject its rival drug,
drisapersen, with regulators left unimpressed by the efficacy data that was submitted for an
approval. In an interview with me Wednesday afternoon, the CEO made it clear that the
company ($BMRN) may face some tough choices on their drug, which cost $680 million in cash.
And if the cards don’t start turning in its favor, time may be running out on at least one of the
three drugs that's been making an uphill run at a fast marketing OK.
“The European decision is the next step,” says Bienaimé. If they can keep drisapersen on track at
the EMA, an opinion should arrive in two or three months. “If they reject it,” he noted, “we have
to decide if we continue it.”
Given the fact that the company is probably looking at mounting a late-stage study to get the
drug back up in front of the U.S. regulators--though they’re still waiting on a final debrief with
the FDA following the January rejection--BioMarin can decide if it should devote the resources
necessary for that or move on to the early-stage programs the company has in place for DMD.
It’s not simply a question of resources, he adds, but the “practicality” of doing another study
under the circumstances.
Bienaimé was in Manhattan on Wednesday to give analysts an update on the company’s
pipeline, including some encouraging extended data on its mid-stage drug vosorotide for
dwarfism (achondroplasia), now moving to Phase III, as well as a promising early-stage gene
therapy for hemophilia A (BMN 270). In his perspective, the company has a set of late-stage
drugs--including the rare disease drug pegvaliase and a therapy for a form of Batten disease--and
a sizable pipeline overall that will command a significant amount of R&D resources.
If the regulatory hurdles at the agencies on both sides of the Atlantic are too steep on DMD, the
company will have plenty of other work on its plate.
A rejection in Europe is by no means a sure thing just because the FDA rejected the drug. PTC
Therapeutics ($PTCT) won a conditional OK in Europe two years ago for its DMD drug, even
though it had failed a mid-stage study and was on its way to failing a late-stage trial. Those backto-back failures prompted the FDA to refuse to even file the biotech’s application for review,
satisfied that investigators never provided a convincing case on efficacy. But just days ago the
U.K.’s drug watchdog NICE reversed itself and recommended the PTC drug, though European
regulators say that they will revisit their decision at some point.
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And so it goes. The FDA also provided a harsh review for eteplirsen a few months ago, though
analysts are waiting now to see whether new documents out tomorrow could change in light of
additional data. In the meantime, patients are rallying in the hundreds to mount a show of support
in the looming panel review.
But Bienaimé says he doubts that kind of lobbying campaign will make much difference.
“I don’t think they’ll be swayed by that,” he noted with a shake of his head. “The FDA wants to
see data.”
## #
FDA panel meets to discuss Sarepta muscular dystrophy drug TOP
Toni Clarke, Reuters
Hundreds of patients and advocates packed a hotel ballroom in Hyattsville, Maryland on Monday
to try to persuade advisors to the U.S. Food and Drug Administration to support approval of an
experimental drug to treat Duchenne muscular dystrophy.
In briefing documents last week the FDA reiterated a negative earlier assessment of the drug,
made by Sarepta Therapeutics Inc. It questioned the validity of the clinical trials and said it was
unable to draw reliable conclusions about the drug's efficacy
Dr. Billy Dunn, director of the FDA's Division of Neurology Products, opened the proceedings
on Monday by emphasizing that the FDA has not yet made its decision as to whether to approve
the drug, eteplirsen. He also addressed patients, assuring them that their voices have been heard.
"It is not the volume of the message but the content," he said. "We listened, and we listened
closely."
He also laid out the FDA's responsibility under the law to ensure the drugs it approves are
effective. And he urged the panel to make its decision based on science in what could be an
emotional meeting.
"Anecdote and emotion do not change the data," he said.
Duchenne's is a rare and devastating genetic disorder characterized by progressive muscular
weakness and degeneration. It is caused by a lack of dystrophin, a protein needed to keep
muscles healthy and primarily affects young men.
The disease typically emerges in childhood, causing weakness in the arms and legs and
eventually the lungs and heart. Patients typically lose the ability to walk during adolescence and
frequently die in their 20s or 30s, according to the National Institutes of Health.
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Sarepta's senior vice president of regulatory affairs, Shamim Ruff, acknowledged that the
company had not produced a "traditional" data set since the company did not conduct a
randomized, controlled clinical trial, the gold standard.
Instead it measured the progress of patients in the trial against how patients with the disease
progress historically. But Ruff said the benefit of the drug as measured by the production of
dystrophin, and clinical benefit as measured by a six-minute walk test, was strong enough to
warrant accelerated approval for the drug.
The panel will vote at the end of the day on a number of questions, including whether results of
the study provide substantial evidence that etiplirsen is effective.
## #
The FDA vs. Austin Leclaire TOP
The Wall Street Journal
No government agency controls the fate of more people than the Food and Drug Administration,
which has the power to deny children a treatment that could help them walk. The FDA is
reviewing an experimental drug for muscular dystrophy, and the outcome could determine the
quality of life for thousands—and whether companies continue to invest in curing rare diseases.
On Monday an FDA advisory committee will consider eteplirsen, a drug by Boston-based
Sarepta designed to treat a strain of Duchenne muscular dystrophy, which is a genetic disorder
that weakens every muscle in the body. The condition usually affects boys, who by age 12 or so
can no longer walk, and over time damages the heart and lungs. The fatality rate is 100%, and
most do not live past 25.
Eteplirsen essentially pumps out the protein missing in patients with Duchenne, known as
dystrophin, by skipping over faulty genetic code. Sarepta’s clinical trial started in 2011 and
treated boys about 9-years-old whose abilities seemed to be deteriorating rapidly. After four
years of treatment, 10 out of 12 children can still walk. In a comparable group of 11 boys who
weren’t treated, only one could still walk. No side effects or safety concerns were reported.
One beneficiary is Max Leclaire, who is now 14. His mother, Jenn McNary, became one of the
earliest advocates for the drug after noticing her son’s marked improvement. She had another
reason: Her son Austin is also affected by Duchenne but wasn’t eligible for the trial, as he
already had lost the ability to walk. So for years Austin was denied the care that helped his
brother continue to play sports and dress himself.
Ms. McNary and Christine McSherry, who also has a son with Duchenne, have organized some
900 people to show up at Monday’s committee meeting, which forced the FDA to book a bigger
venue. Among those offering public comment will be Austin, who began an eteplirsen trial about
18 months ago. He will tell the committee of his brother’s persistence and his own—and of
friends who have lost dexterity and have no options without FDA action.
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Sarepta has gone back and forth with the FDA since 2013, and this is somehow considered the
expedited track: A 2012 law allows the agency flexibility to accelerate approval in first-in-class
drugs for lethal diseases, though the FDA seems to be flouting the spirit of this directive. The
agency planned to assemble an advisory committee—which offers recommendations that the
FDA typically follows—in January. But the meeting was postponed due to a blizzard in
Washington, one that apparently snowed in the FDA for four months.
In January the agency issued a harsh report about eteplirsen, haggling over minutiae on the trial’s
design and findings, and here’s why: The FDA is religious in trusting only large trials in which
half of participants receive a placebo treatment. Yet such trials would prove near impossible
since Duchenne patients are so rare.
And more important, unethical: What parent would sign up a child for years of weekly muscle
injections and high-risk biopsies if the cocktail might be saline? FDA acknowledges these
concerns and admitted in a Thursday report that the agency previously told Sarepta it would
consider the type of study the company performed—only to change its mind. At the FDA,
process trumps patients.
More than 35 physicians and leading experts, who have seen some 5,000 Duchenne patients and
hail from the likes of UCLA and Harvard, offered their opinion in a February letter to the FDA,
not that the agency asked. The doctors say the FDA’s work includes “scientifically questionable
comparisons” and even errors.
The boys are “clearly performing better than our collective clinical experience and the published
literature would predict,” and the data show “substantial evidence of efficacy,” wrote the doctors.
Accelerated approval and continuing further trials as the 2012 law prescribes, they concluded, “is
the most ethical choice.”
Adding more weight to the decision is that eteplirsen can only treat a certain mutation of
Duchenne, and a no from the FDA would scuttle iterations in the drug-development pipeline that
might help more patients. Biotech companies working on treatments for other rare conditions are
also watching. If a drug with no safety risks, a four-year record of effectiveness, and a strong
legal and ethical basis can’t win approval, what can?
Sarepta, with 200-odd employees, may not have the resources for several more rounds with an
agency that seems to enjoy issuing ominous reports and watching the company’s stock crater;
Sarepta tanked 44% on Thursday when the FDA issued another unfavorable briefing ahead of
Monday’s meeting. The stock fell more than 50% when the January report emerged. The result
of this political control is fewer companies taking the risks that result in cures.
The FDA will review the advisory committee’s recommendations and is scheduled to issue a
decision by May 26. Allow us to underscore the urgency: The continued use of limbs—raising
your hand to scratch an itch—is a miracle for boys facing a slow path to death. The FDA owes
children with Duchenne access to every treatment human ingenuity can design.
###
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FDA briefing docs suggest nearly foregone conclusion in eteplirsen review TOP
Marie Powers, Bio World
Shares of Sarepta Therapeutics Inc. (NASDAQ:SRPT) plunged 44 percent in heavy trading
Thursday after the FDA posted revised briefing documents for Monday's re-scheduled meeting
of the Peripheral and Central Nervous System Drugs (PCNS) Advisory Committee (adcom) to
discuss the new drug application (NDA) for its Duchenne muscular dystrophy (DMD) candidate,
eteplirsen.
Shares closed at $11.02 for a loss of $8.69 on volume of 22.7 million shares – about 10 times the
stock's three-month moving average.
The review, originally scheduled for Jan. 22, was postponed after a winter storm closed
government offices in Washington on that day. But the three-month delay, which also reset the
PDUFA date for eteplirsen from Feb. 26 to May 26, didn't do Sarepta any favors. If anything,
FDA reviewers seemed to take an even more skeptical view of the eteplirsen dataset, posting no
voting questions for the PCNS members and citing, as a final discussion point, the possible
design of any future efficacy and safety studies.
The tone of the briefing docs and the roster of panelists – which includes nine voting members
with expertise in neurology but only two specializing in movement disorders or DMD – along
with the surprise appearance of Janet Woodcock, director of the Center for Drug Evaluation and
Research, as an FDA panelist, seemed to broadcast the agency's intentions.
Perhaps sensing the die was cast, Debra Miller, founder and CEO of the nonprofit
CureDuchenne, issued a statement that sounded like a thinly veiled criticism of the adcom
agenda. She cited the organization's disappointment at the FDA's initial review of eteplirsen,
maintaining that Sarepta attempted during the three-month delay to address the FDA's
preliminary questions and to strengthen its case by providing supporting materials and
broadening its dataset.
"Any drug that uses a new technology, like eteplirsen's exon-skipping method, is bound to face
scrutiny," Miller noted. "But a pioneering approach is needed to address a disease as complex as
Duchenne."
CureDuchenne provided early funding for the development of eteplirsen, designed to treat DMD
patients who have a mutation of the dystrophin gene amenable to exon 51 skipping, which
accounts for about 13 percent of boys with the condition.
"While we understand the FDA needs to make sure drugs are safe and effective, we also know
the consequence of inaction for those with Duchenne," added Miller, who said she plans to speak
in support of the drug during the adcom's public hearing, expanded to more than two hours. "We
are hopeful for accelerated approval."
Much of the criticism about the openly negative briefing documents focused on Sarepta's bid for
accelerated approval, but the underlying questions surrounding eteplirsen are hardly new.

FDAOC0003319

In April 2012, Sarepta (then AVI Biopharma Inc.) reported in top-line findings that eteplirsen hit
its primary endpoint in a phase IIb trial by showing a statistically significant increase in
dystrophin after 24 weeks. However, investors panned the stock over the lack of clinical outcome
improvement and analysts were cautious about the company's intention to meet with the FDA to
discuss a pivotal trial based on findings in 12 patients – four of them on placebo before being
moved to treatment groups studying the drug's effect at 30 mg/kg dose and 50 mg/kg dose. (See
BioWorld Today, April 3, 2012.)
But in July of that year, Sarepta reported that eteplirsen, administered once weekly at 50 mg/kg
over 36 weeks, resulted in a 69.4 meter benefit on the primary clinical outcome, the six-minute
walk test (6MWT), compared to placebo for 24 weeks followed by 12 weeks of eteplirsen in an
open-label extension. That finding represented a turnaround for the candidate, and the company's
shares more than doubled as Sarepta made known its plans to meet with the FDA to discuss the
design of a pivotal study and to seek accelerated approval. (See BioWorld Today, July 25, 2012.)
The eteplirsen findings were essentially repeated in October, based on another 12 weeks of data
in the open-label extension study. But in 2013, Sarepta disclosed that the FDA wanted more data
on the acceptability of dystrophin – a protein that plays a key structural role in muscle fiber
function – as a surrogate endpoint to predict clinical benefit before ruling on an NDA filing
based on accelerated approval. Two additional meetings between the company and the FDA in
2013 failed to sway the agency's opinion, especially after a phase III miss by competing DMD
candidate drisapersen, then in development by Prosensa Holding NV, of Leiden, the Netherlands.
In 2014, Sarepta said the FDA had changed its view on eteplirsen, signaling in a letter that the
NDA "should be fileable" with existing data. But the guidance came with caveats. The FDA also
cited "significant concerns regarding [its] ability to draw valid conclusions" from the 6MWT
data and remained "skeptical about the persuasiveness of the (dystrophin) data" as a biomarker of
efficacy. Sarepta maintained, however, that four meetings with the agency had resulted not only
in a more favorable regard for the existing dataset but also in clear guidance on an open-label,
historically controlled confirmatory study of the compound. (See BioWorld Today, April 22,
2014.)
That outlook was all but rescinded later in the year when Sarepta reported 144-week phase IIb
results from the extension study showing a decline in walking ability – albeit at a rate slower
than would be expected compared to historical controls, and with stable respiratory muscle
function. More deliberation by the FDA forced Sarepta to delay the rolling submission of its
NDA filing until May of last year. (See BioWorld Today, May 21, 2015.)
'WE SEE LIMITED UPSIDE FROM HERE'
Although the FDA accepted the filing, prospects for eteplirsen's approval took a considerable
blow, along with the rest of the space, during the PCNS adcom for drisapersen (Kyndrisa), which
had subsequently been acquired by Biomarin Pharmaceutical Inc. That panel's voting questions
focused on the strength of clinical trials rather than potential approval. Despite gripping
testimony from patients and family members, the session seemed to raise more questions than
answers, especially about the use of dystrophin as a biomarker. Thus, it came as little surprise to
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the DMD community when the FDA issued a complete response letter (CRL) on the drisapersen
NDA. (See BioWorld Today, Nov. 25, 2015, and Jan. 15, 2016.)
The original briefing docs for eteplirsen, issued in January, were equally negative, with FDA
staff voicing "considerable doubt" regarding the degree to which the drug improved dystrophin
production in DMD patients and questioning whether improvements seen in the small trials
could be reliably attributed to the drug. (See BioWorld Today, Jan. 19, 2016.)
FDA reviewers found no significant safety signals for eteplirsen in studies of the drug but took
issue with trial design, efficacy, dystrophin measurement methods and statistical analysis
approaches.
The revised documents revisited those issues by criticizing the size and design of Sarepta's phase
II trial, raising concerns that the purported 6MWT benefit over natural history comparisons could
be skewed by the post-hoc analysis and systematically discrediting Sarepta's method of
quantifying dystrophin expression.
As if to prepare for the public blowback, the agency stated, "Although FDA is prepared to be
flexible with respect to a devastating illness with no treatment options, we cannot approve drugs
for which substantial evidence of effectiveness has not been established."
Analysts circled around the briefing docs like a Greek chorus. In a hot comment, Piper Jaffray
analyst Edward Tenthoff wrote that, "with or without outside pressure, FDA looks set to reject
eteplirsen."
He suggested the FDA used the briefing docs to gain the upper hand in what has become an
emotional battle involving an impassioned DMD constituency, writing that "FDA devoted
considerable time to undermining Sarepta's clinical and scientific arguments."
Tenthoff pointed out that, after the initial docs were released, Sarepta highlighted what it called
"key inaccuracies" in the agency's analysis that, when remedied, would yield a more favorable
outlook for the drug. "FDA rejected these inaccuracies on a point by point basis, he said,
"including the contentious issue of where the idea for an external control came from, pointing
out, that if Sarepta had merely acquiesced to the agency's desire for a robustly controlled trial,
this would not be an issue at all."
Jefferies Group analyst Gena Wang also predicted low probability of approval, noting that the
revised briefing doc re-stated the original conclusions.
"The FDA appears to follow the same principle for BMRN's drisapersen (complete response
letter) and PTCT's ataluren (refuse to file letter) and focuses on fundamental data to make the
approval decision," Wang wrote in a flash note. "While we thought ambulation at the 4th year
could be the strongest argument for SRPT, the FDA expressed its 'concerns about the reliability,
completeness and comparability of the clinical data for eteplirsen-treated patients and external
controls.'"
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Moreover, "the FDA scrutinized the weak biomarker and maintained its view that 'considerable
doubt remains about how much, or perhaps even whether, dystrophin levels were increased by
eteplirsen,'" she wrote, adding, "We see limited upside from here."
Leerink Partners LLC analyst Joseph Schwartz pointed to the appearance of Woodcock on the
adcom as reflective of "the high degree of scrutiny on this panel" and suggested the FDA was
armed for a confrontation.
"Having had multiple months to review this additional submission, the FDA has become even
more critical by identifying many potential confounding factors," Schwartz wrote, "including
two matched historical control patients that were reported to have lost ambulation but also had
10 [meter] walk test values reported as well as a secondary analysis showing that when 6MWT
scores are plotted based on [patient] age (rather than years of treatment) that there is substantial
overlap between eteplirsen-treated patients and the control group."
With an agenda exceeding 10 hours, "the FDA plans to be exhaustive in this meeting," he
concluded.
In his note, RBC Capital Markets analyst Simos Simeonidis opined that FDA reviewers were
"doubling down on the negative view of the data," predicting a CRL as the most likely outcome
following the panel.
Oppenheimer & Co. analyst Christopher Marai was a rare holdout, citing FDA satisfaction with
the eteplirsen safety dataset and natural history control group as a potential upside and
contending that broad FDA involvement, including Woodcock's participation, represented a
"clear advantage" for eteplirsen compared to previous DMD applicants.
Amid a general sense of fatalism, two questions seemed to swirl around social media discussions
of the adcom. Was the FDA's decision to accept the eteplirsen NDA rather than sending the
company back to the starting blocks a missed opportunity for the agency, the company or both?
And if the FDA openly stacks the deck against a sponsor in the run-up to an advisory committee
meeting, does the ensuing discussion offer an opportunity to gather meaningful information or
simply serve as a charade that wastes participant time and taxpayer dollars? Neither is likely to
be addressed Monday in Hyattsville, Md.
###
CNY mom, sons to testify before FDA panel for approval of experimental drug TOP
Elizabeth Doran, Syracuse
Manlius mom Alison Dwyer Willis and her twin sons are scheduled to testify this afternoon
before a federal advisory panel to urge approval of an experimental drug to treat Duchenne
muscular dystrophy.
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Jack and Nolan Willis, 14, who are freshmen at Fayetteville-Manlius High School, have
Duchenne muscular dystrophy, a genetic disorder where the muscles progressively degenerate
and weaken. Most people with the disease die by age 30.
"We are making a plea for approval of the drug,'' said Alison Willis.
The boys have been part of a clinical trial for the past four years with the experimental drug
eteplirsen, manufactured by Sarepta Therapeutics Inc. Sarepta is seeking accelerated approval for
eteplirsen, which is designed to treat the disease. Currently, there are no Food and Drug
Administration-approved treatments for the disease.
The drug has kept the boys' muscles stronger for longer, and helped stabilize their heart and
respiratory function, Alison Willis said. "At their age, they would have seen much more marked
deterioration without this drug," she said.
Duchenne muscular dystrophy is caused by an absence of dystrophin, a protein that helps keep
muscle cells intact. Symptom appear in early childhood, usually between ages 3 and 5. The
disease primarily affects boys.
The Willises are among hundreds of "patient advocates" attending the hearing, and have been
selected along with others to testify at the Peripheral and Central Nervous System Drugs
Advisory Committee meeting Monday at the Marriott in Hyattsville, MD. Each group is given
three minutes to speak, Alison Willis said.
The public portion of the hearing starts at 2 p.m., although the hearing lasts all day.
Jack and Nolan Willis are among a dozen males with Duchenne muscular dystrophy who are part
of the clinical trial, and Alison Willis said she believes 10 of those in the drug trial will be at the
hearing.
Alison Willis said some critics have pointed to the fact that both of her sons stopped walking in
2012, while on the experimental drug. The critics say that's proof the drug doesn't work, she said.
But Alison Willis and others argue that losing the ability to walk is part of the disease. Even
though the boys both use wheelchairs now, the drug has helped prevent their muscles from
deteriorating more, and given them near-normal heart and respiratory functions, she said.
The Willis family wants to see others with the disease get the chance to use this drug, which will
only happen if its gets approved by the FDA, Alison Willis said.
Jack Willis said he's ready for his testimony, and not afraid to speak in front of such a large
group. "I'm not nervous,'' he said. "They're just people."
The panel's first hearing was postponed after a snowstorm in January, and many families have
been waiting for this opportunity to advocate for the drug, Alison Willis said.
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"This drug could save a whole population of children with DMD,'' she said. "And it's imperative
that my boys stay on this drug or they will deteriorate. We don't want this drug to go away."
The panel is expected to make a recommendation by May 26 after taking in account FDA
reviews, the company's data and public comments.
###
Sarepta Slammed by FDA, Stock Is Now Intriguing TOP
Andrew Bary, Barron’s
Sarepta Therapeutics’ shares are down sharply this morning, falling $8, or 40%, to $11.71, following
the release this morning of a harsh assessment by the Food and Drug Administration of the
company’s novel treatment for Duchenne muscular dystrophy.
The FDA briefing document was prepared by the agency’s neurology division ahead of an advisory
committee hearing planned for Monday. The meeting, in Hyattsville, Md., just outside Washington
D.C., could draw more than 1,000 people, including a huge contingent of Sarepta (ticker: SRPT )
supporters from the DMD community.
It is unclear if the advisory committee will be asked to offer an opinion on whether the drug should
be approved. In any event, the FDA is due to render a decision on whether to grant accelerated
approval for the Sarepta drug, eteplirsen, by May 26. The new briefing document was compiled after
a snowstorm in January resulted in the cancelation of a planned advisory committee hearing and also
followed new clinical and other data provided by Sarepta.
Sarepta shares look inexpensive now, with the company’s market value totaling $600 million. But
the odds of accelerated approval, which had been rising in recent weeks, have fallen sharply with the
new briefing document, which is as negative and perhaps more so than the original one in January.
The stock had doubled off its January low of $10, hitting a recent high of $22, after a group of 36
doctors involved in treating boys with DMD expressed strong support for eteplirsen approval. There
also is widespread patient and political support for the drug.
Barron’s has been upbeat on Sarepta and the prospects for eteplirsen in a series of stories in recent
years, including a story that ran in last week’s issue. There is huge revenue potential for a DMD
drug. Eteplirsen, which treats a genetic mutation in about 13% of DMD cases, could have $600
million of U.S. annual revenue potential and a family of DMD drugs could ultimately generate $3
billion of annual sales.
The FDA countered nearly every argument that Sarepta has made for approval, including data on the
production of dystrophin, the muscle protein missing in boys with DMD, and walking data from a
small Phase 2 clinical trial involving 12 boys. The briefing document summary concluded that
“Although FDA is prepared to be flexible with respect to a devastating disease with no treatment
options, flexibility does not mean approving drugs for which substantial evidence of effectiveness
has not been established.” The FDA neurology division clearly is skeptical of eteplirsen’s efficacy.
DMD is a fatal muscle-wasting disease affecting boys that puts them in wheelchairs by their early
teens and usually leads to death by age 20 to 30. Eteplirsen is designed to stimulate the production in
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muscle cells of the protein dystrophin, which is critical to muscle health. Sarepta offered quantitative
evidence that the drug produced dystrophin and that 12 boys in a clinical trial fared better on a 6minute walking test than an untreated group of boys who were evaluated in a separate study in
Europe.
Leerink analysts wrote this morning in a client note that the briefing document “remains largely
negative citing concerns with trial design, efficacy, dystrophin measurement methods, laboratory
measurements and statistical analysis.” They are cautious on the stock.
The FDA attacked the dystrophin data, noting that after 3.5 years, the boys in the Sarepta study
showed just 0.9% of the normal level of the protein based on muscle biopsy data, and that it probably
would take a greater amount of dystrophin for clinical effectiveness.
One of Sarepta’s strongest arguments has been that 10 of the 12 boys in its study were walking after
four years, compared with just one of 11 in the European study. The FDA wrote that on closer
analysis, two of the boys in the European study “who were reported to have lost ambulation” actually
could walk at least 10 meters. This makes the Sarepta comparison less compelling.
Like in the original briefing document, the FDA raised the issue of “whether there is convincing
evidence that the clinical course of the 12 patients” in the Sarepta study “differs appreciably from the
expected natural history of DMD.”
The FDA advisory committee hearing Monday promises to be a dramatic event and probably the
most widely attended hearing ever. Sarepta and the FDA will present their cases to the committee,
and a block of two-and-a-half hours is set aside for public comment. Many patients and family
members of boys with DMD are expected to speak passionately in favor of the drug, arguing that the
drug is slowing the progression of the disease and clearly showing a clinical benefit.
The FDA is under enormous patient and political pressure to approve the drug. Reflecting this, a
senior FDA official, Janet Woodcock, the head the agency’s Center for Drug Evaluation and
Research, will testify at the committee hearing.
If eteplirsen doesn’t get accelerated approval in May, it will dim but not kill the drug’s chances for
approval. Sarepta now is conducting a confirmatory Phase 3 trial, and some results are expected next
year or in 2018. If those results are positive, Sarepta could approach the FDA again and seek
approval. Accelerated approval is granted in cases of a high unmet medical need and can be based on
more limited clinical trials than are normally required for drug approval.
The long Sarepta saga continues and the prospects for eteplirsen approval clearly are diminished. At
the current price, investors are putting low odds on approval. What’s the downside? If approval is
denied in May, the stock could fall into the high single digits. If eteplirsen accelerated approval is
granted, however, the stock could trade at $60. The risk/reward is looking better now, but there is a
lot of risk with Sarepta because it has no approved drug now and largely has staked its commercial
future on eteplirsen and a group of similar drugs to treat DMD.

###
FDA chief lays out rationale for Duchenne drug to be granted temporary approval TOP
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Don Seiffert, Boston Business Journal
Janet Woodcock, the Food and Drug Administration’s director of drug evaluation, told panelists
reviewing a potential drug for Duchenne muscular dystrophy this morning that there is a clear
danger to patients in not approving a drug that works.
In comments before the advisory committee to review a drug developed by Cambridge-based
Sarepta Therapeutics (Nasdaq: SRPT), Woodcock’s comments will be seen as largely supportive
of accelerated approval of the drug. She seemed to outline a rationale under which the drug could
be given accelerated approval, despite much speculation on Wall Street to the contrary in the past
three months. She told the panel and the audience of hundreds who packed into the room that just
as there is a danger in approving a drug that does not work, “Often there is never consideration
of another error — that of not approving a drug that works,” she said.
Woodcock said there is “an inherent presumption” in the idea of accelerated approval of a drug
that “more uncertainty is going to be tolerated, at least at the beginning.”
She said her comments were meant to be a “framework” for the panel to consider the information
that is being presented today by the company, by world-renowned experts in Duchenne muscular
dystrophy, by patient advocates, and by the FDA scientists. She allowed that “it’s possible to
reach different conclusions about these comparisons” to patients who have been treated with the
drug to what is known about patients who have not, seemingly allowing for the wide gap in
interpretations of the data between Sarepta and the FDA.
She said “there is agreement that the drug does achieve primary pharmacodynamic effect,”
which is increasing a protein needed for muscle production known as dystophin. The amount that
it increased that protein was not as much as hoped, at least in the small study, but she
acknowledged that there is evidence that even a small amount may help patients.
Woodcock’s comments came at the end of a two-hour presentation by the company and top
scientists that was mostly supportive of approval of the drug, but before the FDA’s comments
that are expected to be highly critical of it. While they do not ensure the panel will approve the
drug — or that she will approve the drug regardless of the vote — her comments were perceived
by many observers on Twitter as more positive toward the company than expected.
Earlier comments by the FDA’s director of the Division of Neurology Products, William Dunn
(a subordinate of Woodcock’s) seemed to emphasize the need for “substantial” data needed for
even accelerated approval. He said accelerated approval can’t make up for bad or inconclusive
data (the agency’s main argument so far has been Sarepta’s data is inconclusive), and even
hinted that the company may have “misled” the agency into allowing a submission for approval
of the drug.
In the end, it is Woodcock who will make the final approval decision on the drug, meaning that
while she was speaking to the 10-member panel that will make the recommendation as to
whether eteplirsen ought to be approved, she doesn’t necessarily have to abide by that
recommendation.
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Patient testimony is expected to take up most of the afternoon, to be followed by the panel votes
on seven key questions.
###
Does muscular dystrophy drug work? Advocates pack FDA meeting TOP
Maggie Fox, NBC
The video is distressing even though it's taken from too far away to see clearly — a boy trying to
take a few steps and collapsing in a pile in the shiny hospital corridor.
"His quads just give out, giving him no time or warning to break his fall," says Christine
McSherry, mother of a muscular dystrophy patient and one of the many advocates speaking out
at a Food and Drug Administration hearing about an experimental new drug for muscular
dystrophy, a genetic condition that cripples boys.
Patients, activists and advocates gave McSherry a standing ovation after her presentation at what,
a few years ago, would have been a dry and quiet Food & Drug Administration hearing. Patients,
advocates and others lined up outside the hearing at a hotel just outside Washington, D.C.,
hoping to grab an empty seat, craned to hear.
This hearing is just the latest to show the effects of the FDA's efforts to give patients a bigger
voice in the drug approval process. This time, that patient voice has the help of several highoctane public relations firms and is encouraged by the success of a big PR effort to back the
controversial approval of Addyi, a female libido drug OK'd amid considerable media coverage
last August.
FDA officials are worried about a repeat of accusations that they were pressured by the coverage.
This time, they say they'll listen to the patients, while not being unduly swayed by the emotional
appeals of the parents, patients and advocates.
"It is not the volume of the message, but the content. We listen and listen closely," Dr. Billy
Dunn, director of the FDA division of neurology products, said in opening the hearing.
The FDA is considering a drug aimed at just 13 percent of muscular dystrophy patients. It's a
highly tailored therapy that uses a completely new approach to treating the condition.
Muscular dystrophy is a catchall term for a group of genetic diseases that gradually disable kids.
Most patients are boys. Some die young as the muscles that control breathing break down, while
others may live long lives with only moderate disability. There's no cure for any form and not
even a real treatment, although steroids can help.
The drug in question is called eteplirsen. It's aimed at a mutation seen in a subset of children with
Duchenne muscular dystrophy, a degenerative disease that causes muscles to break down
because cells produce faulty versions of a protein called dystrophin.
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Eteplirsen, made by a small company called Sarepta Therapeutics, uses an approach called RNA
antisense to cause the body to "skip over" the mutation that causes the disease, as cells "read" the
DNA to do their daily work.
The hope is that skipping over the mistake would help cells start making normal dystrophin
again. But it's not clear it actually does that.
Sarepta's chief medical officer Dr. Edward Kaye says the company has shown this. "These data
clearly indicate that eteplirsen is working as intended," Kaye told the packed-out hearing.
Dr. Jerry Mendell, who helped run the clinical trials of the drug at Nationwide Children's
Hospital in Columbus, Ohio, says he's seen no evidence the drug has any side-effects and
showed images of a 15-year-old boy he treated who walked in a marathon. "Usually boys this
age with Duchenne muscular dystrophy don't walk," Mendell said.
"I can't see any grounds for withholding this drug for Duchenne muscular dystrophy boys."
But FDA officials say the evidence the company has presented is not clear at all. They're not sure
that the 12 boys tested are producing dystrophin. They are also not fully convinced by videos
that show the boys walking.
The boys were not treated in what's called a randomized trial — there were not untreated boys
with similar backgrounds used to compare what happens when some get the drug and some do
not. So the agency and its expert advisers have to just look at what happened before and after
treatment, a notoriously unreliable way to assess how or whether a drug is actually working.
"The FDA is certainly keen on looking at the data in different ways," Dr. Ronald Farkas, who's
helping lead the FDA team evaluating the drug, told the hearing.
Farkas, clearly aware that he was speaking to a hostile crowd, said repeatedly the FDA was not
trying to keep a good drug off the market.
"I think that you haven't heard the whole story. But I really want to reassure everybody that I will
remain open to what I hear from the community," he added. "I have made no final decision."
Farkas he said he and other experts cannot tell whether the boys tested were being helped by the
drug. Different patients are affected differently by muscular dystrophy, he said.
Dr. Janet Woodcock, a senior FDA official, noted that the FDA does worry about approving a
drug that doesn't work.
"There often is little consideration of another error — which is failing to approve a drug that
actually works," she added. "But most of this consequence is borne by patients who have little
say."
Advocates note there is nothing at all for muscular dystrophy patients.
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"We fully understand that eteplirsen is not a cure and that it only slows progression of disease,"
said McSherry, whose Jett Foundation is named for her 20-year-old son who has muscular
dystrophy.
"The collective evidence suggests to us that eteplirsen is having a real and concrete effect on
disease."
And McSherry noted the extreme need. "Jett took his last step when he was 13," she said. Not
only do patients then have to use wheelchairs, but this can over time affect their spines and their
ability to breathe.
###
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From:
To:

Subject:
Date:
Attachments:

Smith, Fallon
Califf, Robert; Sherman, Rachel; Kraus, Tom; Sharp, Jeremy; Cristinzio, Dayle; Bolek, Michelle; Shreeve, Chris;
Rawlings, Kimberly; Woodcock, Janet; Throckmorton, Douglas C; Conover, Katie; Young, Jason; Rebello, Heidi;
Rodriguez, Jennifer; Walsh, Sandy; Kotz, Deborah; Marchand, Heidi; Quinn, Kathleen; Scott, Meghan
Eteplirsen Coverage: Med Page Today "Eteplirsen OK"d for Muscular Dystrophy"
Monday, September 19, 2016 12:14:28 PM
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Eteplirsen OK'd for Muscular Dystrophy
By: Kristina Fiore
After taking several additional months to make its decision, the FDA has overruled its advisory
committee and approved eteplirsen (Exondys 51) to treat Duchenne muscular dystrophy (DMD), the
agency announced.
The drug will be specifically indicated for patients who have a confirmed mutation of the dystrophin
gene, which will make them more likely to respond to exon 51 skipping, the mechanism by which the
drug works, the agency said. About 13% of the DMD population has this mutation.
The approval follows a grim picture painted by an agency advisory committee last April, which
decided the data provided by drugmaker Sarepta Therapeutics didn't provide substantial evidence
that the drug actually increased dystrophin levels.
But in a letter that accompanied the FDA approval press release, CDER director Janet Woodcock,
MD, said the company has since provided additional data that provide "substantial evidence of
dystrophin production, although the amount of dystrophin produced was only a small fraction of the
normal level."
"The approval of Exondys 51 reflects FDA's ability to apply flexibility to address challenges we often
see with rare, life-threatening diseases – while remaining within our statutory framework,"
Woodcock said in that letter. "In this case, flexibility is warranted because of the life-threatening
nature of the disease; the lack of available therapy; the fact that the intended population is a small
subset of an already rare disease; and the fact that this is a life-limiting disease of children."
"These factors, combined with the dystrophin production data – and the drug's low risk profile – led
the Agency to approve the drug under the accelerated approval pathway," she said.
The FDA faced intense public pressure to approve eteplirsen, as heard in desperate pleas from
patients, parents, and advocates during an unusually long public comment period at the April
advisory committee meeting. The patient representative on the panel broke down in tears over
concerns that the data were inadequate to support the magnitude of benefit reported by many
patients, and one wheelchair-bound patient cursed loudly and ran his chair into several empty chairs
before rolling out of the room.
Tensions were especially high, as another exon-skipping drug, drisapersen (Kyndrisa) was rejected by
the agency last January. Drugmaker BioMarin subsequently shuttered the program in May.
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Eteplirsen was supposed to be reviewed in November 2015, at the same time as drisapersen, but
that hearing was delayed. Following the rescheduled April hearing, the agency extended the PDUFA
date of eteplirsen indefinitely.
The drug was approved under the FDA's accelerated approval program, which allows for an approval
decision to be made based solely on efficacy data from a surrogate endpoint -- in this case,
dystrophin production -- that is "reasonably likely to predict a clinical benefit to patients," the agency
said.
FDA will require Sarepta to conduct a clinical trial to test whether the drug can actually meet a
clinical endpoint of preserving motor function.
Fallon Smith
Press Officer
Office of Media Affairs
Office of External Affairs
U.S. Food and Drug Administration
Tel: 301-796-8632
Fallon.Smith@fda.hhs.gov
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From:
To:
Cc:
Subject:
Date:
Attachments:

McCall, Jonathan *
Califf, Robert
Sherman, Rachel; Dickinson, Elizabeth (FDA); Chasan-Sloan, Deborah (FDA); Kraus, Tom
Eteplirsen decision memo and supporting materials for your review
Thursday, September 15, 2016 4:56:02 PM
2016 Sept 012 R2 Eteplirsen CLEAN Borio rmc JM-CLEAN(occ).doc
2016 Sept 012 R2 Eteplirsen CLEAN Borio rmc JM-CLEAN(occ) Commented.doc
Memo to File re Commissioner Decision 9-15-16 JMrs(occ) CLEAN.doc
Memo to File re Commissioner Decision 9-15-16 JMrs(occ) COMMENTED.doc
20160915 response notesrs JM CLEAN.doc
20160915 response notesrs JM TRACKED.doc

Hello Dr. Califf –
Here is the current version of the eteplirsen memo:

Here is the memo to file:

And here are the response cover notes:

Thanks!
-Jonathan
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From:
To:
Cc:
Subject:
Date:
Attachments:

Quinn, Kathleen
Conover, Katie; Califf, Robert
Kraus, Tom; Dickinson, Elizabeth (FDA); Sharp, Jeremy
Final Report
Friday, September 23, 2016 2:34:33 PM
2016 eteplirsen coverage report-DMD.doc
DMD social media report 9 23.doc
image001.png

AllAttached you will find one (lengthy) report containing both stakeholder and media coverage and a
second (due to formatting) on social media coverage. Please let me know if you have any questions
or need anything more.
KKQ
From: Conover, Katie
Sent: Wednesday, September 21, 2016 3:42 PM
To: Califf, Robert
Cc: Kraus, Tom; Dickinson, Elizabeth (FDA); Quinn, Kathleen; Sharp, Jeremy
Subject: Final Report

Hello there –
Following up on our conversation regarding a final monitoring report of Monday’s announcement…
We are pulling together a very factual coverage report for delivery on Friday, which will allow us to
look at trends throughout the week in traditional and social media, as well as among stakeholders.
Let us know if you have questions!
Katie and Kathleen
Katie Conover
Acting Associate Commissioner
Office of External Affairs
U.S. Food and Drug Administration
Tel: 240-402-2402 / Cell: 301-512-9120
priscilla.conover@fda.hhs.gov
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Primary Patient/Advocacy Organizations Coverage Report:
Eteplirsen for Duchenne Muscular Dystrophy Approval
(collected September 19-22, 2016)

·

National Center for Health Research (NCHR):

o NCHR President Diana Zuckerman issued a statement on NCHR’s website: “Statement of
Dr Diana Zuckerman, President of the National Center for Health Research – FDA’s
Approval of Eteplirsen for Duchenne’s Muscular Dystrophy.” Key quotes excerpted
below:

o “The internal documents released by the FDA today show that the FDA scientists
in charge of reviewing the drug concluded that it should not be approved. They
expressed concern that Dr. Janet Woodcock had decided FDA should approve the
drug before she looked at the scientific evidence that the FDA had requested.
Those scientists then asked FDA Commissioner Califf to reverse Dr.
Woodcock’s decision, but he denied that request.”
o “This approval is an inevitable result of the FDA’s recent slide toward faster
approvals based on less and less scientific evidence.”
o “This was a test for the new FDA Commissioner. I can’t think of any other
prescription drug approved on the basis of such a tiny number of patients and
without a control group. The scientists agreed there was no clear evidence that
the patients are benefitting from the drug. As such, the decision sets a dangerous
precedent. The FDA made that approval decision based on a very small increase
in the protein dystrophin, instead of basing it on health measures such as the boys’
ability to walk.”
o “This approval is an inevitable result of the FDA’s recent slide toward faster
approvals based on less and less scientific evidence.”

1
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o NCHR posted Washington Post article on their website “FDA grants accelerated approval
to controversial muscular dystrophy drug,” which quotes Diana Zuckerman, NCHR
President, as saying “If this drug can be approved under those conditions, is there any
drug that FDA won’t approve?” said Diana Zuckerman, president of the National Center
for Health Research, a nonprofit research organization. “This drug was based on the
strong lobbying of patients and the company, and time will tell whether it will really help
these boys or not, and that has always been the question.”

·

Parent Project Muscular Dystrophy (PPMD):

o PPMD issued press release: “PPMD Applauds FDA for Landmark Approval of First-Ever
Disease-Modifying Drug to Treat Duchenne Muscular Dystrophy--Organization Will
Continue to Support Patient Access and Drive Policies and Projects That Support
Development and Approval of More Therapies,” which includes quote from PPMD
President: “PPMD is thrilled that FDA has granted an Accelerated Approval to Exondys
51, a therapy with the potential to treat 13% of people living with Duchenne, marking the
first-ever U.S. approval of a drug to treat this disease," said PPMD Founding President
and CEO Pat Furlong.”

o PPMD’s President, Pat Furlong, issued blog FDA Grants Accelerated Approval to First
Drug for Duchenne Muscular Dystrophy. Excerpted quotes below:

§ “Today is a historic day for the entire Duchenne community. It is a first step. But a
huge step forward. Exondys 51 could potentially help 13% of the Duchenne
population. We know that it will take a combination of therapies to fully halt the
progression of the disease. There are still many people with Duchenne who won’t
benefit directly from Exondys 51. But, what everyone in this community will
benefit from is today’s first Duchenne approval from the FDA. Today, progress
has been made that we believe opens the door for the dozens of therapies moving
through the clinical trial process. Therapies that will help other mutations, other
exons. Therapies that will experiment with new technologies. Therapies that will
benefit all people with Duchenne.”
§ “With today’s accelerated approval comes questions, many of which we are
already exploring and working to get you answers. In fact, for the last couple of
2
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weeks PPMD has been working with the team at Sarepta to schedule a webinar in
the event of an approval that would dive deeper into what an accelerated approval
means, labeling of Exondys 51, and what steps are being taken towards patient
access and reimbursement. We hope to share the time and date of this webinar
with you later this week.”

o PPMD linked to FDA Press Release (click “Learn More”).

·

National Organization for Rare Disorders (NORD):

o NORD issued press release “FDA Approves Eteplirsen to Treat Duchenne Muscular
Dystrophy,” which includes link to FDA press release.

·

CureDuchenne:

o CureDuchenne issued press release “CureDuchenne Celebrates FDA Approval of First
Drug for Duchenne Muscular Dystrophy,” which quotes Debra Miller, Founder and CEO
of CureDuchenne: “The first FDA-approved treatment for Duchenne is a landmark in our
fight against this disease. It provides hope for all Duchenne families. Eteplirsen is a huge
step forward in turning Duchenne muscular dystrophy from a fatal disease into a more
manageable condition,” said Debra Miller, Founder and CEO of CureDuchenne. “Boys
on eteplirsen have experienced improvements in quality of life that are amazing for a
progressive disease that has remained without an approved drug for so long.”

·

Muscular Dystrophy Association (MDA):

o MDA issued press release (via PR Newswire): “MDA Celebrates FDA Accelerated
Approval of Eteplirsen for Treatment of Duchenne Muscular Dystrophy--Approval
expected to hasten development of treatments for DMD and related diseases,” which
includes quote from MDA President and CEO, Steven M. Derks--"Today has been a long
time in the making," said MDA President and CEO Steven M. Derks. "This is the
3
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outcome MDA dreamed of 25 years ago when it was the first to invest in the
breakthrough research that led to development of eteplirsen. Throughout this process we
have seen the undeniable strength of our community to rally behind MDA's commitment
to find treatments for our families. This is an important victory, and we are honored to
stand shoulder-to-shoulder with everyone who has fought to make this day a reality."

o MDA published a video (also on YouTube): “Eteplirsen is Granted Accelerated Approval
in US,“ hosted by Lou Kunkel, Ph.D. Professor of Pediatrics and Genetics, Harvard
Medical School, Initial fellowship from MDA led to his discovery of dystrophin gene;
highlight key researchers in field in support of approval.

o MDA published blog “Eteplirsen Granted Approval for DMD: Turning Promise into
Progress,” which includes quote from MDA President and CEO Steven M. Derks
(mentioned above) and also a quote from Grace Pavlath, MDA senior vice president &
scientific program director, stating “Approval of eteplirsen is not only a big win for the
Duchenne community, but also the other rare diseases in MDA’s program.”…“Seeing
this success will entice other companies to work on these diseases, which is going to lead
to an expansion in the number of therapeutic options in the pipeline.”

·

CureSMA:

o CureSMA President Kenneth Hobby quoted in Xconomy press release “After New Data,
FDA Bucks Advisory Panel, Approves Sarepta’s Duchenne Drug.” Mr. Hobby stated that
“Whatever [the FDA does] there is going to set a precedent for other orphan therapeutics
coming through,” Hobby says. “It’s going to have to be the benchmark for other diseases,
like SMA.”

·

Jett Foundation:

o Jett Foundation issued statement (via PRNewswire) “Jett Foundation Celebrates Major
Milestone in Fight Against Duchenne Muscular Dystrophy,” which quotes Christine
McSherry, Founder Jett Foundation: "The FDA approval of a therapy that treats
4
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Duchenne is an event I once never imagined I would witness in Jett's lifetime," McSherry
said. "Not only will eteplirsen's approval change the way every mom and dad reacts when
they hear their child's diagnosis, it gives hope to an entire generation of children that they
too may have the opportunity to live a fuller and more normal life, a life where they can
be just like their peers for a little while longer. However, the weeks, months and years of
unnecessary and burdensome regulatory barriers that eteplirsen faced came at a massive,
and unacceptable, human cost to the Duchenne patient community."

o Jett Foundation posted “thank you” letter on website, “Jett Foundation’s Response to the
Duchenne Community on the Accelerated Approval of Eteplirsen,” which linked to
accelerated approval letter sent to Sarepta.

Key Patient Advocacy Reactions in Media

·

National Center for Health Research (NCHR):

o NCHR President Diana Zuckerman quoted in Washington Post article “FDA grants
accelerated approval to controversial muscular dystrophy drug”: "If this drug can be
approved under those conditions, is there any drug that FDA won't approve?" said
Diana Zuckerman, president of the National Center for Health Research, a nonprofit
research organization. "This drug was based on the strong lobbying of patients and
the company, and time will tell whether it will really help these boys or not, and that
has always been the question."
o NCHR President Diana Zuckerman quoted in STAT News Article “Tough as nails’:
Storm swirls around FDA drug cop who approved controversial drug”: “…it’s not
enough for the FDA to conclude that the Duchenne muscular dystrophy drug is safe.
If it doesn’t work, why should patients and insurers pay an estimated $300,000 a year
for it? “The bigger risk is not the safety of this particular drug,” Zuckerman said.
“The bigger risk for this drug is that the patients will end up not being helped, and in
some cases, a family will go broke paying for a drug that doesn’t work. And other
families will feel terrible because they can’t afford it.”
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o NCHR President Diana Zuckerman quoted in TheVillageSunTimes article “FDA
Grants Accelerated Approval To Sarepta' Drug For Duchenne Muscular Dystrophy”:
“It sets a risky precedent if the FDA is going to start approving drugs that arent
compared to anything.”

·

Parent Project Muscular Dystrophy (PPMD):

o Pat Furlong, President of PPMD, quoted in iNewsToday article, “FDA Approves First
Drug for Duchenne Muscular Dystrophy” A new drug for the treatment of a rare and
fatal muscle wasting disease, developed by West Australian researchers, has been
approved by the US Food and Drug Administration. This acknowledges that the
patient voice is important.”
o Pat Furlong quoted in MagSeriesUSA article, “FDA grants accelerated approval to
Exondys 51 for Duchenne muscular dystrophy”: “Pat Furlong, a patient advocate who
lost two sons to the disease, called the announcement 'an extraordinary win'.”

·

CureDuchenne:

o Debra Miller, President and CEO of CureDuchenne, quoted in Forbes article “Sarepta
Wins FDA Nod For Embattled DMD Drug -- But With A Catch“: “The DMD
community rejoiced in the hours following the approval. “The first FDA-approved
treatment for Duchenne is a landmark in our fight against this disease. It provides
hope for all Duchenne families….Boys on eteplirsen have experienced improvements
in quality of life that are amazing for a progressive disease that has remained without
an approved drug for so long.”
o Debra Miller, President and CEO, CureDuchenne, quoted in Pink Sheet “Eteplirsen
Review Offers Lessons For FDA, Advocacy Groups, Industry”: “in an interview that
while she was not sure what impact the patient voice or public pressure had, she
hopes the deciding factor in FDA's approval decision was a deep look at the patient
population, recognizing that there are variables that need to be considered and the
importance of looking at actual patients and how they are doing.”
o Cure Duchenne press release featured in Rare Disease Report, “CureDuchenne
Applauds the FDA Following Eteplirsen Approval.”
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·

Cure Duchenne, Fight DMD, and Charley’s Fund, quoted in Forbes article “Now That FDA
Has Approved Muscular Dystrophy Drug Against Advisors' Recommedation, What's Next?”

·

Jenn McNary of Jett Foundation quoted in NBC News article “FDA Approves Controversial
Muscular Dystrophy Drug”: "I can hardly breathe," Jenn McNary, mother of two boys with
muscular dystrophy in Saxtons River, Vermont, said by email. "This is what success feels
like. I can't wait to hug the boys."

·

PPMD’s Pat Furlong and MDA’s Valerie Cwik, Exec VP and Chief Medical and Science
Office, and Public Citizen’s Health Research Group’s Director Michael Carome were quoted
in CNN article, “First drug approved to treat rare form of muscular dystrophy”:

o Pat Furlong, president and CEO of the advocacy group Parent Project Muscular
Dystrophy, said the FDA made the right call in approving the drug. "This
acknowledges that the patient voice is important."
o "It's a huge step forward," said Dr. Valerie Cwik, executive vice president and chief
medical and scientific officer at the Muscular Dystrophy Association, which
advocates on behalf of patients and their families. "It's a really, really big day for the
Duchenne community."
o Overruling the advisory committee shows "a disturbing disregard for the agency's
legal standards for approving new drugs," said Michael Carome, director of Public
Citizen's Health Research Group, a nonprofit that studies drug safety. "In particular,
such action eviscerates the agency's long-standing requirement that there be
substantial evidence of effectiveness for new drugs — even drugs for serious rare
diseases — before they are marketed."

###
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Media Coverage Report:
Eteplirsen for Duchenne Muscular Dystrophy
September 19-22
Drug Approval September 19, 2016

This document provides a sampling of the media from the September 19, 2016 approval of
eteplirsen, manufactured by Sarepta. The drug is the first to be approved for Duchenne Muscular
Dystrophy, which affects about 3,500 boys and men in the U.S.
The news was covered by more than 50 outlets across coverage from top-tier outlets, trade press,
and local TV affiliates. Initial coverage primarily focused on the drug approval with general
statements about the agency over-ruling its medical staffers and the independent advisory
committee that met earlier this year and voted against approving the drug. Reporters referred to
the drug approval “controversial” and “long awaited” and quoted from the press release
specifying that the clinical benefit of the drug “has not been established.” Articles explained that
the drug remains on the market conditionally and its long term approval depends on a follow-up
clinical trial comparing the approved dose of the drug with a higher dose of the drug. Details of
the clinical trial used to approve the drug were described with an emphasis on the small number
of patients included and the lack of meaningful results. The articles briefly described the
accelerated approval pathway process and quoted Janet Woodcock in describing the approval as
exercising the agency’s “ability to apply flexibility to address challenges” seen with rare lifethreatening diseases. Articles also touched on Congressional and public pressure asserted onto
the agency.
Later in the day and in following days, news stories focused more on the internal disagreement
within FDA based on information in the summary review documents that FDA posted describing
the decisional memo, scientific appeal, scientific dispute process review and the Commissioner’s
decision. Reporters quoted extensively from the memos written by Luciana Borio and Ellis
Unger and explored several areas as a result, including the issue of FDA approval standards and
potential precedent, the role and impact of the patient voice, Dr. Woodcock’s role in the review
process, and Dr. Farkas’ departure, among others. Among the areas, several reporters noted the
section in Borio’s memo that cited Woodcock’s testimony to the review board that Sarepta
“needed to be capitalized” and commenting on the drug’s stock. Additionally, several articles
noted that Dr. Califf focused on a procedural decision rather than taking a position on the
science.
Diana Zuckerman, president of the National Center for Health Research, was quoted in a number
of articles as opposing the approval, saying that the FDA “set a dangerous precedent” and
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comparing it to the FDA’s recent approval of Addyi (flibanserin) for female sexual dysfunction.
Many articles also quoted those who praised eteplirsen’s approval including Duchenne patient
advocacy organizations and the parents of children with DMD. They said they had a “champion”
in Woodcock. The New York Times called it a “vivid example of the growing power that
patients and their advocates wield over the federal government’s evaluation of drugs.” Several
articles also quoted external positions on the issue of the FDA’s approval standard and potential
precedent of the action.
Several articles described Sarepta’s announcement of the cost of the drug, $300,000 a year
annually, and what that would mean for the company’s financial future. A handful of articles
discussed the priority review voucher that Sarepta would be receiving. Matt Herper from Forbes
described the priority review voucher as “a coupon forcing the FDA to speed up review of a drug
that’s not innovative. The last such voucher netted $330 million in an auction.”
In addition, two editorials in the Wall Street Journal and the Boston Globe featured the approval
of eteplirsen, which are included in the clips below.

Sampling of coverage:
1. Forbes, “Now That FDA Has Approved Muscular Dystrophy Drug Against Advisors'
Recommedation, What's Next?” View Online See Full Text
2. Endpoints, “Senior FDA officials warned that approving $300,000 Duchenne drug
will lower agency standards” View Online See Full Text
3. STAT, “Behind the Sarepta drug approval was intense FDA bickering” View Online
See Full Text
4. Bloomberg, “Sarepta Approval Hints at a Lighter-Touch FDA” View Online See Full
Text
5. Forbes, “Sarepta Wins FDA Nod For Embattled DMD Drug -- But With A Catch”
View Online See Full Text
6. MDA Release, “MDA Celebrates FDA Accelerated Approval of Eteplirsen for
Treatment of Duchenne Muscular Dystrophy” View Online See Full Text
7. Inside Health Policy, “FDA Goes Against Advisory Committee, Approves Duchenne
Drug” View Online See Full Text
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8. Med Page Today, “Eteplirsen OK'd for Muscular Dystrophy” View Online See Full
Text
9. NBC News, “FDA Approves Controversial Muscular Dystrophy Drug” View Online
See Full Text
10. Fierce Biotech, “Sarepta skyrockets on long-awaited DMD approval from FDA” View
Online See Full Text
11. BioPharma Dive, “Sarepta skyrockets as FDA approves DMD drug” View Online See
Full Text
12. RAPS, “Sarepta Wins Controversial FDA Approval for First DMD Drug” View Online
See Full Text
13. The Washington Post, “FDA grants accelerated approval to controversial muscular
dystrophy drug” View Online See Full Text
14. Tribune Live, “FDA approves drug Exondys 51 to treat Duchenne muscular
dystrophy” View Online See Full Text
15. Politico, “FDA approves muscular dystrophy drug pushed by lawmakers” View Online
See Full Text
16. WSJ, “FDA Approves Sarepta’s Muscular Dystrophy Drug” View Online See Full
Text
17. Reuters, “Bowing to pressure, FDA approves Sarepta's Duchenne drug” View Online
See Full Text
18. Bloomberg, “Sarepta Stock Rises to Highest Since 2013 as Drug Approved” View
Online See Full Text
19. CNBC, “Sarepta shares leap 90% after FDA approves drug” View Online See Full
Text
20. Business Insider, “Biotech stock explodes 73% after the FDA approves the first drug
to treat a rare muscle disorder” View Online See Full Text
21. Street Insider, “FDA Approves Sarepta Therapeutics' (SRPT) Eteplirsen” View
Online See Full Text
22. STAT, “FDA approves Sarepta’s controversial drug for Duchenne muscular
dystrophy” View Online See Full Text
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23. Boston Globe, “Sarepta is now one of the hottest stars in Kendall Square” View Online
See Full Text
24. Politico, “FDA scientists worry director bowed to political, financial pressures in
controversial drug approval” See Full Text
25. Forbes, “Approving A Muscular Dystrophy Drug Ignites A Civil War At The FDA”
View Online See Full Text
26. NY Times, “F.D.A. Approves Muscular Dystrophy Drug That Patients Lobbied For”
View Online See Full Text
27. USA Today, “FDA approves first drug to treat rare form of muscular dystrophy”
View Online See Full Text
28. Boston Globe, “Drug’s approval brings hope, and tough questions” View Online See
Full Text
29. The Wall Street Journal, “The Boys Who Beat the FDA” View Online See Full Text

Now That FDA Has Approved Muscular Dystrophy Drug Against Advisors'
Recommedation, What's Next? TOP
Rita Rubin, Forbes
The Twitterverse was abuzz Monday over the news that the Food and Drug Administration had
approved the first drug that could possibly change the course of Duchenne muscular dystrophy,
even though an FDA advisory committee had recommended against it.
“This is the day the Duchenne community has been waiting for,” tweeted Cure Duchenne, an
advocacy group.
“Thx to everyone that (sic) made this happen,” tweeted Fight DMD, another advocacy group.
“Majorly HUGE historic moment!!!,” tweeted Charley’s Fund, yet another such group.
Exondys 51, the brand name of the drug eteplirsen, is far from a cure for the universally fatal
disease, abbreviated DMD. The FDA approved it only for boys (DMD rarely affects girls) with
the most common type of DMD, seen in just about 13% of patients. And the agency granted
approval only on the condition that manufacturer Sarepta Therapeutics of Cambridge, Mass.,
conduct a trial demonstrating eteplirsen actually improves patients’ muscle function, a
conclusion that parents of boys who’ve received the drug as part of a research trial have already
reached.
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“We are grateful to the many patients and investigators who participated in Exondys 51′s clinical
studies,” Dr. Edward Kaye, Sarepta’s interim CEO and chief medical officer, said in a prepared
statement. “Exondys 51 represents the culmination of many years of work across our entire
organization and the Duchenne community to address a critical unmet need by bringing this
novel medicine to patients.”
Sarepta is expected to discuss the cost of eteplirsen, administered as a weekly injection, at a
conference call beginning at 4 p.m. Eastern time.
Not surprisingly, Exondys 51 will be very expensive. During the conference call, company
officials said they expect the net annual cost of therapy to be $300,000, which works out to
approximately $6,000 a week. They said that takes into account several factors: the weight-based
dosing on the drug’s label; the typical expected age and weight of a patient over time, based on
the clinical trial experience; the natural history of the disease and the expectation that boys in the
real world will be diagnosed earlier and start therapy at a younger age than those in the clinical
trial. A 2-milliliter vial will cost $1,600, while a 10-milliliter vial will cost $8,000.
I’ve heard that $300,000-a-year figure before. Vertex Pharmaceuticals’ drug Kalydeco, which
the FDA approved in January 2012 to treat the 4% of cysdtic fibrosis (CF) patients who have a
particular mutation, reportedly costs at least that much, and critics have questioned the basis for
such a high price. Like Exondys 51, Kalydeco is the first drug approved to treat the underlying
cause of a fatal genetic disease, as opposed to just its symptoms. And also like Exondys 51,
Kalydeco is supposed to be taken by patients for the rest of their lives. There is a big difference
between the two drugs, however. In two clinical trials involving 213 patients, treatment with
Kalydeco resulted in “significant and sustained improvement in lung function” compared to a
placebo pill, according to the FDA. Clinical trial data for Exondys 51, on the other hand, have so
far provided only a hint that the the drug might improve muscle function in boys with DMD.
And yet, DMD patients and parents packed an 11 1/2-hour meeting April 25 to urge the FDA’s
Peripheral and Central Nervous System Drugs Advisory Committee to recommend that the
agency approve eteplirsen. Despite the advocates’ often heart-wrenching testimony, though, only
three of the 13 panelists voted “yes” to the FDA’s question of whether Sarepta’s one study of 12
boys provided “substantial evidence that eteplirsen is effective for the treatment of DMD.” Seven
voted “no,” and three abstained.
Although the FDA usually follows the advice of its advisory committees, the agency decided to
approve eteplirsen via its accelerated approval pathway, which, as the agency describes it,
“provides for the approval of drugs that treat serious or life-threatening diseases and generally
provide a meaningful advantage over existing treatments.” As was the case with Sarepta and
eteplirsen, manufacturers don’t necessarily have to demonstrate that drugs eligible for this
program benefit patients, only that they have a favorable effect on a “surrogate endpoint.”
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“Surrogate endpoints are used when the clinical outcomes might take a very long time to study or
in cases where the clinical benefit of improving the surrogate endpoint, such as controlling blood
pressure, is well understood,” according to an explanation the FDA posted in July.
DMD is associated with errors in the gene that carries the blueprint for dystrophin, one of a
group of proteins that strengthen and protect muscle fibers. The FDA concluded that Sarepta’s
data demonstrated an increase in dystrophin production that is “reasonably likely” to translate
into improved muscle function in patients. Still, Sarepta needs to prove it, or else, the FDA says,
it might withdraw approval.
That wouldn’t happen for at least five years or so, according to letter Dr. Janet Woodcock,
director of the FDA’s Center for Drug Evaluation and Research, sent Monday to Shamim Ruff,
senior vice president of regulatory affairs and quality at Sarepta. In the letter, Woodcock laid out
the requirements for several postmarket trials of eteplirsen in patients and in rodents.
None of the patients in the postmarket clinical trial designed will be assigned to receive a
placebo. As evidenced by testimony by dozens of patients and parents at the advisory committee
meeting last spring, the DMD community is already convinced that eteplirsen works, so it likely
would have been difficult to recruit volunteers for a study in which they might get a placebo and
not the real drug.
Instead of comparing eteplirsen to a dummy injection, Sarepta is supposed to compare the
approved weekly dosage of the drug to a “significantly higher” dose, such as one seven times
greater. The company has four years in which to complete the trial and another six months after
that to submit its final report.
Two rodent studies are supposed to assess whether eteplirsen increases the risk of cancer.
Some observers speculate that FDA decided to approve eteplirsen because the drug’s main critic,
Dr. Ronald Farkas, left the agency this month. At the April advisory committee meeting, Farkas
questioned the accuracy of the measurements of dystrophin in muscle biopsies from the 12 boys
who’d received the drug. And, he noted at the meeting, Sarepta had measured dystrophin in most
of the boys before they started treatment, so it wasn’t clear that the levels seen afterward were an
effect of the drug. Plus, as the FDA noted in its approval letter to Sarepta, the boys’ dystrophin
levels weren’t correlated to how well they could walk.
###
Senior FDA officials warned that approving $300,000 Duchenne drug will lower agency
standards TOP
John Carroll, Endpoints
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In the end, Sarepta did many things wrong when it came to developing a new drug for Duchenne
muscular dystrophy. But it got one very important part right. The biotech, with the support of a
legion of advocates in the patient community, won over Janet Woodcock to their side early on.
The powerful CDER director pushed for an approval even in the face of a heated debate inside
the FDA, as senior officials weighed in in opposition to her stand. The acting chief scientist at
the agency, Luciana Borio, argued that an approval would lower the agency’s standards and
encourage other developers to pursue the same kind of lobbying campaigns employed at Sarepta.
And she accused Sarepta of acting irresponsibly by knowingly pushing “misleading” information
about the drug. Ellis Unger, director of the office of drug evaluation, scoffed at the data Sarepta
offered, calling the drug a “scientifically elegant placebo.”
But FDA Commissioner Robert Califf refused to overrule Woodcock’s decision to OK
eteplirsen, despite sharing some of the major objections raised by officials who opposed putting
this drug on the market at Sarepta’s price of $300,000 a year.
Califf’s summary review of the extraordinary showdown over eteplirsen point to problems that
would have easily killed practically any other marketing application. But with the center director
taking a passionate stand in favor of the drug, the commissioner says he decided that he would
defer to Woodcock in view of his lack of technical expertise in the matter and a sufficient record
of evidence to warrant its move into the market.
Both Unger and Borio opposed Woodcock’s decision to grant an accelerated approval for
eteplirsen, according to the September 16 memo from Califf as well as their own memos. Califf
set out to determine if the FDA was significantly lowering the bar for an approval, but ultimately
decided that Woodcock was pursuing a well established track record for being willing to take
tough, ethical stands inside the agency, rather than buckling to a lobbying campaign.
According to Borio, who says that Woodcock was leaning toward an OK in 2014, an approval of
this flawed application may set a dangerous precedent that will encourage desperate patients to
mount a furious assault in favor of other drug approvals. Her position, outlined in the memo:
Granting accelerated approval here on the basis of the data submitted could make matters worse
for patients with no existing meaningful therapies — both by discouraging others from
developing effective therapies for DMD and by encouraging other developers to seek approval
for serious conditions before they have invested the time and research necessary to establish
whether a product is likely to confer clinical benefit. If we were to approve eteplirsen without
substantial evidence of effectiveness, or on the basis of a surrogate endpoint with a trivial
treatment effect, we would quickly find ourselves in the position of having to approve a myriad
of ineffective treatments for groups of desperate patients.
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Unger, who warned that the safety profile of eteplirsen is not yet known and that patients taking
the drug could die from treatment, was scathing in his assessment of the therapy.
By allowing the marketing of an ineffective drug, essentially a scientifically elegant placebo,
thousands of patients and their families would be given false hope in exchange for hardship and
risk. I argue that this would be unethical and counterproductive. There could also be significant
and unjustified financial costs – if not to patients, to society.
And the review documents included Woodcock’s extraordinary argument that Sarepta needed an
accelerated approval to help its stock price, so it could fund additional work.
She opined that Sarepta in particular “needed to be capitalized.” She noted that the sponsor’s
stock went down after the AC meeting and went up after FDA sent the June 3, 2016 letter. Dr.
Woodcock cautioned that, if Sarepta did not receive accelerated approval for eteplirsen, it would
have insufficient funding to continue to study eteplirsen and the other similar drugs in its
pipeline. She stated that, without an approval in cases such as eteplirsen, patients would abandon
all hope of approval for these types of products and would “lapse into a position of” selftreatment.
Significant deficiencies in the eteplirsen program, says Califf, include a consensus that “the poor
quality of many of the biopsies and the failure of the sponsor to implement a high-quality
procedure for assay validation” made it impossible to consider much of the data in the
application. They all agreed that the drug produced levels of dystrophin that were “small
compared with expectations at the outset of trials in humans.”
Sarepta “touted” a study that used unreliable measures of the assay, leading the company to
overstate protein expression in follow-up biopsies. That study was debunked by FDA experts,
Califf says, and should be corrected or retracted. Borio was much more critical of Sarepta. Her
memo states:
I would be remiss if I did not note that the sponsor has exhibited serious irresponsibility by
playing a role in publishing and promoting selective data during the development of this product.
Not only was there a misleading published article with respect to the results of Study 201/202147
–which has never been retracted—but Sarepta also issued a press release relying on the
misleading article and its findings.
There is a distinct possibility, the FDA feels, that increasing the dose would provide enough
dystrophin expression, the key biomarker for this disease, to make it work as hoped. But it’s only
been tested in animals, never in humans — at least not yet.
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And if Sarepta had done what the FDA was telling the company to do, says Califf, then they
would probably already have enough compelling data in hand to make a decision based on the
merits of the drug.
Woodcock actually decided in favor of an approval on May 4, after taking an “extensive and
early involvement” on the drug, which raised concerns about interference with “the integrity of
scientific reviews” at lower levels in the FDA. Woodcock completed her final memorandum
before Unger had had a chance to complete his own.
Once she determined her position, Woodcock never budged. Ultimately, that was enough.
Whatever else happens, Woodcock was proved right about Sarepta’s stock price. Shares are up
86% in mid-afternoon trading. In a call with analysts Monday afternoon, company officials say
they will file for an early approval in Europe before the end of this year.
###
Behind the Sarepta drug approval was intense FDA bickering TOP
Ed Silverman, STAT
he run-up to Monday’s approval of a Sarepta Therapeutics drug to treat Duchenne muscular
dystrophy was marked by unusual bickering inside the Food and Drug Administration, where
debate over a key scientific question morphed into a formal dispute, and the head of the drug
review division was accused of being too intensely involved in the process for evaluating the
medicine.
Ultimately, the decision to greenlight the drug fell to the FDA Commissioner, Dr. Robert Califf.
In a 13-page memo last Friday, he deferred to Dr. Janet Woodcock, the controversial head of the
drug review division, who pushed hard to approve the Sarepta medication but clashed with other
FDA officials along the way.
“The science is not in dispute beyond the usual types of disagreement that occur when experts
review clinical evidence from different perspectives,” he wrote. “It is clear that Dr. Woodcock’s
decision utilized the flexibility afforded under the relevant statutory provisions, including
consideration of the life-threatening decisions of the disease and the lack of alternative
treatments.”
Califf was compelled to chronicle his decision in response to a formal dispute that was filed by
Dr. Ellis Unger, who reports to Woodcock, and disagreed with her decision to approve the drug
and the way she went about advocating for approval. The Califf memo was one of several
internal FDA documents involving the dispute and the fate of the Sarepta drug that were released
Monday.
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There is frequently disagreement among FDA staff over the extent to which clinical trial data
should support the approval of a new medicine. But the intensity of the dispute surrounding the
Sarepta drug underscores the stakes that were involved in this episode. Beyond this one drug, the
discord among FDA officials illuminated a wider debate about the pressures the agency faces to
endorse medicines from an increasingly aggressive patient population.
In his dispute, Unger identified four deviations from the usual typical decision-making process.
He claimed Woodcock was involved in the early stages of the review; she had “extensive
involvement” in planning and participating in an expert panel meeting last spring; she made an
initial decision last May to approve the drug before the FDA review team completed a draft
review memo; and she issued a final decision memo before Unger finalized his own memo.
Unger was not alone. In an Aug. 8 memo to Califf, Dr. Luciana Borio, the FDA acting chief
scientist who convened the board that reviewed the dispute, wrote that “we fear that those actions
could have chilled scientific debate within (the FDA Center for Drug Evaluation and Review)
and reduced the level of participation by the review team during the final stages of the decisionmaking process.”
“Rather than ensuring that the scientific reviews started at the bottom of the chain of command,
Dr. Woodcock made clear from her position at the top that she was pushing for a particular
outcome from the very early stages,” Borio wrote. And she noted that at least two staffers were
leaving or were about to leave in response to the decision-making process “and the pressures
exerted by outside forces.”
Indeed, the dispute centered primarily on a disagreement over whether the Sarepta drug, known
as eteplirsen, would produce enough of a protein called dystrophin to generate a clinically
meaningful benefit. Boys suffering from Duchenne have a mutation and lack the protein. Sarepta
argued that a very small clinical trial demonstrated the drug helped enough boys based on
various measures, including a six-minute walking test.
According to the memos, Woodcock acknowledged some issues with trial data submitted by the
company to win approval, but she disagreed with Unger and other FDA staff about the extent to
which boys treated with the medicine would experience a meaningful clinical benefit.
Their disagreement, however, also reflected a more fundamental debate over the stance the
agency should take toward the Sarepta drug. Until now, the FDA had not approved a drug to
treat Duchenne, prompting parents and some lawmakers to argue for accelerated approval, a
process that relies on surrogate endpoints instead of actual medical benefits to endorse a drug.
This has been a highly charged issue and has transformed the Sarepta drug into a litmus test for
agency approval of new medicines, notably for diseases with unmet medical needs. Seen through
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that prism, Unger maintained that approving the drug would be detrimental to the FDA approval
process on a long-term basis.
“By allowing the marketing of an ineffective drug, essentially a scientifically elegant placebo,
thousands of patients and their families would be given false hope in exchange for hardship and
risk,” he wrote in a July 18 dispute report. “I argue that this would be unethical and
counterproductive. There could also be significant and unjustified financial costs — if not to
patients, to society.”
He added that approval “would send the signal that political pressure and even intimidation —
not science — guide FDA decisions… A standard this low would undercut FDA’s ability to
ensure that drugs that are approved are effective; it would call into question much of what we do.
Lowering the bar to this level would be tantamount to rolling back the 1962 Kefauver-Harris
Drug Amendments to the Federal Food, Drug and Cosmetic (FD&C) Act, which have served
Americans well for some 54 years.”
According to Borio, both Unger and the members of the FDA review team told the dispute
review board that Woodcock “seemed focused on the external pressures, from both patient
advocacy groups and Congress, and that she frequently talked about the effects of a decision
regarding eteplirsen in terms of overarching policy.”
Ultimately, the review board found that “Woodcock’s extensive, early involvement in the review
process troubling. Indeed, her involvement here appears to have upended the typical review and
decision-making process. Rather than ensuring that the scientific reviews started at the bottom of
the chain of command, Woodcock made clear from her position at the top that she was pushing
for a particular outcome from the very early stages.”
###
Sarepta Approval Hints at a Lighter-Touch FDA TOP
Max Nisen, Bloomberg
One of the longest and most contentious biotech sagas in recent memory is finally over(ish).
The FDA on Monday granted accelerated approval to Sarepta's drug Exondys, which treats the
rare muscle-wasting disease Duchenne Muscular Dystrophy (DMD). The drug could be available
to patients before the end of the year. The approval is conditional and can be reversed if a morerigorous new trial shows the drug doesn't work.
But for now the FDA's decision ends a years-long conflict between scientists and patients. The
drug's doubters (yes, including me) had warned there was limited and flawed evidence the
medicine worked. The drug's boosters cited a huge unmet need for such a treatment and enough
evidence of its effectiveness to justify approving the drug for patients with no options.
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Sarepta's One-Day Price Gain on Exondys Approval
86% (So Far)
The decision could have a major impact beyond DMD patients and Sarepta shareholders, who
enjoyed an 86-percent price gain on the news. The market seems to take the drug's approval as
evidence the FDA will err on the side of approval in such cases; the Nasdaq Biotech Index rose
as much as 1 percent on Monday. Sarepta's fellow DMD drugmaker PTC Therapeutics rose 24
percent.
The approval suggests new medicines might get to market more quickly and on thinner trial
results than investors have come to expect. It also bolsters faith that the kind of patient lobbying
behind Exondys may be able to shift bureaucratic mountains.
Sarepta shares have been a roller coaster as sentiment about its DMD drug alternately soared and
cratered repeatedly over the past year
In 2012 Congress gave the FDA extra tools and a mandate to get new drugs for deadly diseases
to patients more quickly. The agency appears to be taking that seriously.
Scientists have not been impressed with Exondys. They produced a negative review of the drug
in February that cratered Sarepta's shares and left many doubting the drug's chances. An FDA
panel of experts voted against letting the drug hit the market. The FDA isn't bound to follow the
vote of these panels, but usually does.
But Janet Woodcock, the head of the FDA's Center for Drug Evaluation and Research, overruled
the scientists' objections and pushed for the drug's approval, eventually backed by FDA
commissioner of food and drugs Robert Califf.
Depending on your point of view, this is either a tragic blow to scientific and statistical rigor, or
a victory for patients over myopic bureaucrats with unrealistic expectations.
We'll have to see if this was a one-off -- a unique combination of dire patient need and
overwhelming political pressure backing a drug of uncertain effectiveness -- or if there will be
many more accelerated approvals based on less-than-ideal studies.
At the very least, Califf's support of Woodcock over the scientists seems like a meaningful
hint of where the FDA is leaning under his leadership, which began in February.
There's no doubt the approval is a lifesaver for Sarepta. The company can now sell what will
almost certainly be a very expensive drug. And if it follows the playbook other companies have,
it is likely to sell more of its now-pricier shares to raise more cash. If the drug had been rejected,
then the company's shares likely would have plummeted, and it may have had trouble raising
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money to continue developing its drug -- something Woodcock worried about openly, according
to an FDA document.
At its second-quarter spending rate, Sarepta's cash reserves may have run out early next year
without replenishment.
Without an approval for its DMD drug, Sarepta may have run into a cash crunch in the near
future
Either way, a previously uncertain door to the market has been opened a crack, and a lot of
biotechs are undoubtedly hoping they can squeeze through.
###
Sarepta Wins FDA Nod For Embattled DMD Drug -- But With A Catch TOP
Arlene Weintraub, Forbes
Just five days after its main nemesis at the FDA departed the agency, Sarepta Therapeutics has
won a long-sought-after approval for eteplirsen, its drug to treat Duchenne muscular dystrophy
(DMD). It’s been a long, strange trip for the Cambridge, Mass.-based company, which has held
strong support from the DMD community but endured everything from a freak snowstorm that
delayed an FDA advisory committee review to the aforementioned critic, Ron Farkas, who
seemed to be doing everything in his power to prevent eteplirsen from getting approved.
But despite the good news—which prompted Sarepta’s shares to nearly double to $54.30 on
Monday—the approval isn’t entirely straightforward for the drug, which will carry the trade
name Exondys 51. In a statement, the FDA said it is requiring Sarepta to perform another clinical
trial to prove the drug does what the company claims—namely that it improves motor function in
DMD patients who have a particular mutation in a gene that produces dystrophin, a protein key
in proper muscle function.
Exondys 51 was cleared for marketing under the FDA’s accelerated approval process, which
generally requires that companies provide additional proof of efficacy. If Sarepta’s drug fails the
trial, the FDA can withdraw the approval, the agency says. Sarepta has not yet responded to the
FDA’s approval notice.
In a statement, Edward Kaye, M.D., Sarepta’s interim chief executive officer and chief medical
officer, said the approval “represents the culmination of many years of work across our entire
organization and the Duchenne community to address a critical unmet need by bringing this
novel medicine to patients.” The company did not provide details about additional trials, nor did
it disclose pricing of the new drug, though it was planning a conference call for later in the
afternoon, when those questions were bound to be asked.
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Doubts that Sarepta would ever reach this milestone emerged in late January, when the FDA
released briefing documents ahead of a scheduled advisory panel meeting on Exondys 51. The
documents blasted the company for basing its approval application on a trial with only 12
patients. To measure the drug’s effect, the investigators performed a six-minute walk test on the
trial participants, but the FDA advisors—led by Farkas—said the test revealed “no nominally
significant difference” between patients taking a higher dose, a lower dose or a placebo.
Sarepta responded by releasing updated data showing that 10 of the patients who were taking
the drug were still walking 216 weeks after their entry into the trial. Dozens of DMD patients,
parents and physicians were set to travel to D.C. for the meeting when a massive snowstorm hit,
delaying the gathering until late April.
After a day filled with emotional testimonies from patients and parents, the panel voted 7-6
against approval. The FDA doesn’t have to follow the advice of its advisory panels, but it usually
does. When it missed the scheduled May 26 deadline for approving Exondys 51, speculation that
the drug was doomed soared. In June, the FDA asked for a bit more data on the small trial that
had already been submitted, but after that, there was little news indicating what the future of the
drug might be.
But then the news of Farkas’ departure emerged on September 14, sending Sarepta’s shares up
27% in a day.
Exondys 51 is based on a technology platform called “exon skipping,” which enables the
production of a synthesized form of dystrophin that’s designed to function like the original
muscle-preserving protein.
The DMD community rejoiced in the hours following the approval. “The first FDA-approved
treatment for Duchenne is a landmark in our fight against this disease. It provides hope for all
Duchenne families,” said Debra Miller, founder and CEO of CureDuchenne, which provided
early funding for the eteplirsen trials. “Boys on eteplirsen have experienced improvements in
quality of life that are amazing for a progressive disease that has remained without an approved
drug for so long.”
The next challenge for Sarepta will be completing a second trial of the drug that will satisfy the
FDA. It won’t be easy: DMD is a rare disease that affects 20,000 patients per year, most of them
boys. And only about 13% of DMD patients have the mutation that Exondys 51 targets,
according to Sarepta.
###
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MDA Celebrates FDA Accelerated Approval of Eteplirsen for Treatment of Duchenne
Muscular Dystrophy TOP
MDA
The Muscular Dystrophy Association today celebrated news of the U.S. Food and Drug
Administration's decision to grant accelerated approval for eteplirsen, the first disease-modifying
drug to treat the most common childhood form of muscular dystrophy.
Accelerated approval of the drug, which will treat a subset of those living with Duchenne
muscular dystrophy, is an important step forward in the development of therapies for
neuromuscular diseases and marks an historic achievement for the entire DMD community.
Eteplirsen is Granted Accelerated Approval. See Full Story Here
"Today has been a long time in the making," said MDA President and CEO Steven M. Derks.
"This is the outcome MDA dreamed of 25 years ago when it was the first to invest in the
breakthrough research that led to development of eteplirsen. Throughout this process we have
seen the undeniable strength of our community to rally behind MDA's commitment to find
treatments for our families. This is an important victory, and we are honored to stand shoulderto-shoulder with everyone who has fought to make this day a reality."
Approval to market eteplirsen was given to pharmaceutical company Sarepta Therapeutics.
Eteplirsen will be the first disease-modifying drug on the market in the United States to treat
DMD, and approximately 13 percent of DMD patients potentially may be eligible for treatment.
Under the terms of the FDA's accelerated approval, Sarepta must conduct a clinical trial of
eteplirsen to confirm clinical benefit.
The news comes following an historic turnout at the FDA's advisory committee hearing in April,
which brought a record-breaking number of families, members of the medical community and
supporters to Washington to testify on behalf of the DMD community in favor of treatment
options for Duchenne.
MDA Executive Vice President and Chief Medical and Scientific Officer Valerie A. Cwik, M.D.,
provided compelling oral testimony at the hearing, in addition to other MDA appeals to the FDA,
urging the agency to consider the totality of the data and utilize maximum regulatory flexibility
in its review of the drug.
"For our families, therapy options can't come soon enough," Cwik said. "MDA is eager for this
treatment to get into the hands of those whom it can help, forever grateful to our partners,
supporters, and, most importantly, our families, who all helped turn hope into a treatment that
can change the course of Duchenne. We fully expect this accelerated approval will be an
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inspiration and a catalyst to more innovation and follow-on funding for drug development across
the board."
MDA has invested more than $200 million in DMD research and has been central to the
development of the exon skipping approach from the beginning in the 1990s, having funded
foundational work upon which the strategy was built as well as extensive research into the
strategy since that time. MDA supported the early development of eteplirsen via funding to Steve
Wilton, then at the University of Western Australia in Perth, who pioneered the exon skipping
technique that allows eteplirsen to work.
This year, MDA already has committed more than $17 million to research, as it takes a unique
big-picture perspective across the spectrum of muscle-debilitating diseases that take away
everyday abilities such as walking, talking and hugging. With the help of its supporters, MDA
plans to double its research spend targeting treatments and clinical trials by the year 2020.
WATCH: Eteplirsen is Granted Accelerated Approval in U.S.
For more information and updates on eteplirsen and exon skipping, click here.
###
FDA Goes Against Advisory Committee, Approves Duchenne Drug TOP
Erin Durkin, Inside Health Policy
FDA granted accelerated approval to a controversial Duchenne muscular dystrophy drug
Monday (Sept. 19) after an emotional hearing in April where an advisory panel voted against
approval of the drug causing a backlash from an audience of DMD patients, parents, doctors and
advocates. Agency officials had left the door open in April to approve the drug based on
testimony from patients and their parents, leading some to view the product as a test for how
much flexibility FDA has to weigh patient testimony regarding medical need.
In a memo to FDA staff Monday, drug center chief Janet Woodcock said Sarepta Therapeutics
submitted additional data after the advisory committee meeting.
The agency is requiring Sarepta Therapeutics to conduct a clinical trial to confirm the drug's
clinical benefit. The study will assess whether Exondys 51 improves motor function of DMD
patients with a confirmed mutation of the dystrophin gene amenable to exon 51 skipping. “If the
trial fails to verify clinical benefit, the FDA may initiate proceedings to withdraw approval of the
drug,” FDA said in a press release.
Woodcock said in April that it would be appropriate to consider patient testimony. “I think that's
fair,” Woodcock said. “The standard is adequate and well-controlled trials. That's in the statute.
We are instructed in flexibility on how to interpret that based on medical need."
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At the time, Billy Dunn, director of the Division of Neurology Product in FDA's drug center,
also signaled the agency would seriously consider the patients' testimony.
“The emotion and passion in the room during the discussion is clear, and I mentioned at the
beginning of the day that we listen and we listen carefully. While I recognize there's great
concern about the discussion and the results of the votes, I assure we listened very carefully to
some very meaningful testimony today. We've observed the panel be highly influenced by that
testimony. I assure that we will take the information we learned here today under very serious
consideration as we adjourn this meeting,” said Dunn.
FDA had delayed its decision on the drug in May, according to the drug maker Sarepta
Therapeutics, while lawmakers questioned the agency over how it ran the advisory committee
that voted against approval of the product.
GOP Sens. Ron Johnson (WI) and Dan Coats (IN) wrote to FDA that they were concerned with
how the agency posed questions to the advisory committee, alleging the questions were framed
in a way that made it difficult for members to vote in favor of the application being approved.
###
Eteplirsen OK'd for Muscular Dystrophy TOP
Kristina Fiore, Medpage Today
After taking several additional months to make its decision, the FDA has overruled its advisory
committee and approved eteplirsen (Exondys 51) to treat Duchenne muscular dystrophy (DMD),
the agency announced.
The drug will be specifically indicated for patients who have a confirmed mutation of the
dystrophin gene, which will make them more likely to respond to exon 51 skipping, the
mechanism by which the drug works, the agency said. About 13% of the DMD population has
this mutation.
The approval follows a grim picture painted by an agency advisory committee last April, which
decided the data provided by drugmaker Sarepta Therapeutics didn't provide substantial evidence
that the drug actually increased dystrophin levels.
But in a letter that accompanied the FDA approval press release, CDER director Janet
Woodcock, MD, said the company has since provided additional data that provide "substantial
evidence of dystrophin production, although the amount of dystrophin produced was only a small
fraction of the normal level."
"The approval of Exondys 51 reflects FDA's ability to apply flexibility to address challenges we
often see with rare, life-threatening diseases – while remaining within our statutory framework,"
24

FDAOC0003407

Woodcock said in that letter. "In this case, flexibility is warranted because of the life-threatening
nature of the disease; the lack of available therapy; the fact that the intended population is a
small subset of an already rare disease; and the fact that this is a life-limiting disease of
children."
"These factors, combined with the dystrophin production data – and the drug's low risk profile –
led the Agency to approve the drug under the accelerated approval pathway," she said.
The FDA faced intense public pressure to approve eteplirsen, as heard in desperate pleas from
patients, parents, and advocates during an unusually long public comment period at the April
advisory committee meeting. The patient representative on the panel broke down in tears over
concerns that the data were inadequate to support the magnitude of benefit reported by many
patients, and one wheelchair-bound patient cursed loudly and ran his chair into several empty
chairs before rolling out of the room.
Tensions were especially high, as another exon-skipping drug, drisapersen (Kyndrisa) was
rejected by the agency last January. Drugmaker BioMarin subsequently shuttered the program in
May.
Eteplirsen was supposed to be reviewed in November 2015, at the same time as drisapersen, but
that hearing was delayed. Following the rescheduled April hearing, the agency extended the
PDUFA date of eteplirsen indefinitely.
The drug was approved under the FDA's accelerated approval program, which allows for an
approval decision to be made based solely on efficacy data from a surrogate endpoint -- in this
case, dystrophin production -- that is "reasonably likely to predict a clinical benefit to patients,"
the agency said.
FDA will require Sarepta to conduct a clinical trial to test whether the drug can actually meet a
clinical endpoint of preserving motor function.
###
FDA Approves Controversial Muscular Dystrophy Drug TOP
Maggie Fox, NBC
The Food and Drug Administration approved a controversial muscular dystrophy drug Monday,
ignoring the advice of its advisers and delighting families and advocates who had campaigned
hard for its approval.
The company that makes the drug, called eteplirsen, says it will charge $300,000 a year for
treatment.
25

FDAOC0003408

The drug is designed for children with a genetic mutation that causes some cases of Duchenne
muscular dystrophy, the most common type of muscular dystrophy — a degenerative disease that
causes muscles to break down because cells produce faulty versions of a protein called
dystrophin, or none at all.
Studies of the drug cannot show whether it actually helped patients, but the FDA says the
company can study it more and report back.
The disease affects more boys than girls and symptoms usually show up when kids are between 3
and 5. Right now there's no treatment, and patients almost always die young.
FDA's panel of expert advisers recommended against the drug's approval after an emotional,
packed meeting in which children with muscular dystrophy pleaded for the drug's approval and
doctors debated whether the drug helped everyone.
"I can hardly breathe," Jenn McNary, mother of two boys with muscular dystrophy in Saxtons
River, Vermont, said by email.
"This is what success feels like. I can't wait to hug the boys."
And several FDA scientists fought hard to prevent its approval.
"FDA should never mislead patients by granting even accelerated approval to products that are
not shown to offer the prospect of meaningful benefit to patients."
"By allowing the marketing of an ineffective drug, essentially a scientifically elegant placebo,
thousands of patients and their families would be given false hope in exchange for hardship and
risk," Dr. Ellis Unger, acting director of FDA's Office of New Drugs, wrote in a memo released
online.
"Eteplirsen's risks are certain, whereas its efficacy is not," he added, noting that the drug will be
delivered by a semi-permanent cather that could make kids vulnerable to infections.
"FDA should never mislead patients by granting even accelerated approval to products that are
not shown to offer the prospect of meaningful benefit to patients under the appropriate regulatory
and scientific standard," said Dr. Luciana Borio, acting deputy chief scientist at the FDA.
The agency gave itself extra time to decide. But expectations about approval soared last week
when one key FDA critic of the drug, Ronald Farkas, left the agency last week.
Farkas has been the target of social media attacks by advocates for the drug who have accused
him of holding up approval.
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It's an unusual decision and the FDA says it's not clear whether the drug has actually helped any
of the patients who have tried it.
"Patients with a particular type of Duchenne muscular dystrophy will now have access to an
approved treatment for this rare and devastating disease."
"A clinical benefit of Exondys 51, including improved motor function, has not been established.
In making this decision, the FDA considered the potential risks associated with the drug, the lifethreatening and debilitating nature of the disease for these children and the lack of available
therapy," the agency said.
The FDA says it's hoping for more information about how and whether eteplirsen works. It's
designed to help only about 13 percent of Duchenne muscular dystrophy patients.
"Patients with a particular type of Duchenne muscular dystrophy will now have access to an
approved treatment for this rare and devastating disease," said Dr. Janet Woodcock, director of
the FDA's Center for Drug Evaluation and Research.
"In rare diseases, new drug development is especially challenging due to the small numbers of
people affected by each disease and the lack of medical understanding of many disorders,"
Woodcock added in a statement.
"Accelerated approval makes this drug available to patients based on initial data, but we eagerly
await learning more about the efficacy of this drug through a confirmatory clinical trial that the
company must conduct after approval."
FDA Commissioner Dr. Robert Califf backed Woodcock over the objections of others at the
FDA.
"I do not find that she deviated from her responsibilities as Center Director, nor do I find that she
succumbed to pressure from the patient community, the public, the press or others," he wrote in
the FDA memo, which detailed the arguments for and against approval.
"This is what success feels like."
"Exondys 51 was approved under the accelerated approval pathway, which provides for the
approval of drugs that treat serious or life-threatening diseases and generally provide a
meaningful advantage over existing treatments," the FDA said.
The drug's maker, Sarepta Therapeutics, will be required to gather more information on patients
who try it.
###
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Sarepta skyrockets on long-awaited DMD approval from FDA TOP
Stacy Lawrence, Fierce Biotech
Sarepta Therapeutics ($SRPT) was up by about 75% in early trading on news that its Duchenne
muscular dystrophy (DMD) treatment Exondys 51 (eteplirsen) has been approved by the U.S.
Food and Drug Administration. The controversial drug faced multiple delays with the agency
along the way due to efficacy concerns.
Shares quickly fell back to a gain of around 50% only to surge again as investors digested the
terms of the FDA’s accelerated approval, which requires a confirmatory clinical trial to
demonstrate efficacy. The agency is requiring an additional two-year randomized, controlled trial
of eteplirsen; it’s slated to be dose-ranging from the approved dose of 30 mg/kg weekly up to a
much higher dosage of 30 mg/kg daily.
The injection is approved specifically for DMD patients with a mutation of the dystrophin gene
amenable to exon 51 skipping, which affects about 13% of the population.
The confirmatory trial will be in that specific population with a primary endpoint based on the
North Star Ambulatory Assessment, with a secondary endpoint of dystrophin levels as a percent
of normal as determined by a tissue biopsy.
The FDA concluded that the existing data based on skeletal muscle biopsy demonstrated an
increase in dystrophin production; it then said this is “reasonably likely to predict clinical benefit
in some patients.” But it added decisively that any clinical benefit, including improved motor
function, has not been established.
“Patients with a particular type of Duchenne muscular dystrophy will now have access to an
approved treatment for this rare and devastating disease,” said Dr. Janet Woodcock, director of
the FDA’s Center for Drug Evaluation and Research, in a statement. “In rare diseases, new drug
development is especially challenging due to the small numbers of people affected by each
disease and the lack of medical understanding of many disorders.”
She added, “Accelerated approval makes this drug available to patients based on initial data, but
we eagerly await learning more about the efficacy of this drug through a confirmatory clinical
trial that the company must conduct after approval.”
Sarepta is slated to submit a draft protocol for the upcoming trial in October with a final protocol
submission due in April 2017. The trial is slated to complete in November 2020 with final data
due by May 2021, according to the approval letter.

28

FDAOC0003411

The rare genetic disorder DMD is characterized by progressive muscle deterioration and
weakness; it occurs in one out of about every 3,600 male infants worldwide. DMD patients are
typically wheelchair-bound by their early teens and often die in their 20s or 30s.
The accelerated approval process was beset by myriad delays throughout this year as the FDA
weighed how to proceed with this potential treatment that lacked compelling efficacy data, but
seems to offer some potential in this terrible disease that previously had no approved treatment.
###
Sarepta skyrockets as FDA approves DMD drug TOP
Ned Pagliarulo and Lisa LaMotta, BioPharma Dive
Dive Brief:
•

Sarepta Therapeutics on Monday won conditional approval from the Food and Drug
Administration for its Duchenne muscular dystrophy (DMD) treatment, after a monthslong delay left the company and DMD patients in regulatory limbo.

•

Sarepta will be required to carry out a clinical trial to confirm the drug's clinical benefit,
and the Food and Drug Administration made clear a failure to verify efficacy could lead
the regulator to withdraw approval for the treatment.

•

Shares in Sarepta skyrocketed by over 90% at one point Monday morning, as the FDA's
decision resolved a long-standing question of whether the company would be sent back to
the drawing board. The drug, now known as Exondys 51 (eteplirsen), is the first approved
treatment for DMD.

Dive Insight:
The FDA has signed off on approval of Sarepta's DMD drug after several years of back and forth
with the community. While the drug did pass muster for a conditional approval, the decision is a
contentious one. Regulators had been originally expected to make a decision on the drug in
May.
Advocates for the community have been particularly outspoken and criticized the FDA for
passing over drugs from several other companies, including PTC Therapeutics and BioMarin. An
advisory committee to the FDA voted against approval of eteplirsen earlier this year, raising
further ire from the community.
The regulatory agency and its experts have long claimed that while the unmet need is very high
in this case, the drug candidates in development have not shown strong efficacy.
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DMD is a genetic disease that affects young boys, many of which die before reaching adulthood.
The disease is characterized by muscle wasting and most of these boys lose the ability to walk
and eventually succumb to respiratory failure. Advocacy groups — composed largely of parents
of the children — have been major supporters of DMD developers and clinical trials seeking to
test disease-modifying drugs.
Several companies have pulled out of the space after the FDA made clear there was no path
forward for approval for their drugs. BioMarin was forced to announced this spring that it would
end pursuit of approval of its drug, Kyndrisa (drisapersen).
###
Sarepta Wins Controversial FDA Approval for First DMD Drug TOP
Zachary Brennan, RAPS
The US Food and Drug Administration (FDA) on Monday approved Sarepta Therapeutics’ first
drug to treat patients with Duchenne muscular dystrophy (DMD), a rare genetic disorder that
causes progressive muscle deterioration and weakness in young children.
The approval is highly controversial after a FDA advisory committee voted against approval in
April as the outside experts said there was not substantial evidence that the drug is effective in
providing clinical benefit, which is the standard for traditional approval. Before that vote and
afterwards, the DMD patient community protested vigorously.
DMD, occurring in about one out of every 3,600 male infants worldwide, is caused by an
absence of dystrophin, a protein that helps keep muscle cells intact. The first symptoms are
usually seen between the ages of three and five, and worsen over time.
The agency said that following the hearing, Sarepta submitted additional data “showing
substantial evidence of dystrophin production, although the amount of dystrophin produced was
only a small fraction of the normal level.”
The injection, known as Exondys 51 (eteplirsen), is specifically indicated for patients who have a
confirmed mutation of the dystrophin gene amenable to exon 51 skipping, who constitute
approximately 13% of the population with DMD. Sarepta said late Monday that the average cost
per patient will be $300,000.
Ultimately, the new injection, known as Exondys 51, was approved under FDA’s accelerated
approval program, reserved for drugs to treat serious or life-threatening diseases, and where there
is a lack of available therapy.
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“Based on the data submitted by the applicant, the Agency has concluded that there is a
statistically significant increase in dystrophin production in indicated patients who are exposed to
the drug that meets this requirement,” FDA said Monday.
Disagreement
That approval followed a contentious scientific disagreement inside of FDA pitting Janet
Woodcock, director of the Center for Drug Evaluation and Research (who was in favor of
approval) against Ellis Unger, director of the Office of Drug Evaluation.
The fight boiled down to what should be considered a "statistically significant increase in
dystrophin, the surrogate endpoint," and, according to Unger, whether "an exceptionally small
magnitude" implies clinical benefit, according to the 126-page approval letter.
"This decision could be precedent setting with respect to accelerated approval, i.e., where the bar
should be set for changes in a pharmacodynamic biomarker that are deemed 'reasonably likely to
predict clinical benefit.' Moreover, to my knowledge, this could be the first time a Center
Director has overruled a review team (and an advisory committee) on a question of whether
effectiveness has been demonstrated," Unger wrote in an email to Woodcock.
In his appeal of Woodcock's decision to override the advisory committee's vote and other
reviewers' qualms with the the application, Unger noted that the position of the review team in
the Division of Neurology Products, the Office of Biometrics, the Office of Clinical
Pharmacology, the Office of Drug Evaluation-I, and the Office of New Drugs "(verbal
acknowledgement from Dr. John Jenkins) is that the applicant has not provided evidence that this
drug is effective at the dose studied."
However, FDA Commissioner Robert Califf noted in his letter on the dispute that he deferred to
Woodcock on the approval decision.
New Trial
Moving forward, FDA said it is requiring Sarepta (company's stock increased in value by more
than 80% as of Monday morning and the company also won a rare pediatric priority review
voucher as a result of the approval, which it says it will sell) to conduct a clinical trial to show
that the drug preserves motor function, with eteplirsen being compared to placebo.
The required study is designed to assess whether Exondys 51 improves motor function of DMD
patients with a confirmed mutation of the dystrophin gene amenable to exon 51 skipping. If the
trial fails to verify clinical benefit, FDA said it “may initiate proceedings to withdraw approval
of the drug.
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“In this case, flexibility is warranted because of the life-threatening nature of the disease; the
lack of available therapy; the fact that the intended population is a small subset of an already rare
disease; and the fact that this is a life-limiting disease of children. These factors, combined with
the dystrophin production data – and the drug’s low risk profile – led the Agency to approve the
drug under the accelerated approval pathway,” FDA said.
###
FDA grants accelerated approval to controversial muscular dystrophy drug TOP
Carolyn Y. Johnson, The Washington Post
After months of advocacy and speculation, the Food and Drug Administration today granted
accelerated approval to the first treatment for a rare form of muscular dystrophy. The decision
pitted the passionate testimony of patients and families against an FDA advisory committee and
internal reviewers who weren't convinced the drug worked.
The approval of Sarepta Therapeutics' drug, eteplirsen, was a huge, emotionally fraught victory
for families with Duchenne muscular dystrophy -- one of the most vocal and involved patient
communities since the days when HIV patients pushed the agency to approve more drugs. The
approval specifies that the clinical benefit of the drug "has not been established" and is
contingent on a follow-up clinical trial. The process has been closely watched by parents, patient
advocates and biotech investors, and has been seen as an important test case for the effort to
integrate the patients’ point of view more deeply into the approval process.
"Obviously it’s a big relief, and it may have come just in time to help save some of these young
boys' lives, which is so important," said Christine McSherry, whose adult son Jett has been
taking the drug in a safety study. "But it wasn't timely enough," she added, referring to the
months families spent in limbo.
Duchenne muscular dystrophy is a devastating, invariably fatal disease that affects between
9,000 and 12,000 boys in the United States. Boys with the disease grow progressively weaker,
becoming reliant on a wheelchair in their teens and dying in their 20s or 30s.
The news was cheered by parents and advocates, including Terri Ellsworth, whose said she was
stunned, happy and relieved. Her 15-year-old son, Billy, has been participating in a clinical trial
for the drug and hadn't heard the news before he left for school. She planned to visit him at
school to surprise him with the good news.
"I did fear that if this didn’t get approval, pharmaceuticals would pull out of research, because
it’s just such a tough, complex disease," Ellsworth said. "I know this drug works, and I know
there’s still naysayers out there who say it doesn't. I'm still hurt by the people who use the term
'measly and pathetic data' – that’s my son."
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Sarepta said the average cost for a year of the drug would be $300,000 per year. The company
plans to offer financial assistance to help uninsured or underinsured patients pay for the drug. A
research note by Ritu Baral, a managing director at Cowen and Co., estimated peak sales of $400
million in the U.S.
The agency usually follows the recommendation of its advisers, whose split vote against
approval was met with angry outbursts at the conclusion of a long and contentious meeting in
April. The FDA missed its initial deadline to decide on whether to approve the drug and
requested more data from the company, fueling a rollercoaster of rumors about whether the drug
would ultimately be approved.
“In rare diseases, new drug development is especially challenging due to the small numbers of
people affected by each disease and the lack of medical understanding of many disorders.
Accelerated approval makes this drug available to patients based on initial data, but we eagerly
await learning more about the efficacy of this drug through a confirmatory clinical trial that the
company must conduct after approval," Janet Woodcock, director of the FDA’s Center for Drug
Evaluation and Research said in a statement.
The study supporting approval was a small trial with a dozen boys who carry a gene mutation
that occurs in 13 percent of the 9,000 to 12,000 boys in the U.S. with Duchenne. FDA deemed
that the trial did not show improvement on a walking test, but did show a measurable increase in
dystrophin, the protein that is missing in the disease in some patients. There was significant
dispute internally at the FDA over whether that increase was likely to be a predictor of a clinical
benefit. Internal documents released show that, in an unusual move, Woodcock's decision was
appealed and the commissioner Robert Califf ultimately sided with Woodcock's decision to grant
accelerated approval.
"I find no basis for a view that Dr. Woodcock was unduly influenced by involvement with the
patient community or other external pressures, and note that our understanding about how to
include patients in the regulatory process is evolving," Califf wrote, in regard to the scientific
dispute over whether the drug should be approved. "In addition, serious shortcomings present in
the eteplirsen development program should not be allowed to establish a broad precedent for
therapeutic development in rare diseases."
But critics of the decision worry that the approval of a drug -- when internal scientists and an
external advisory committee have found the evidence unconvincing -- could be a slippery slope.
"If this drug can be approved under those conditions, is there any drug that FDA won't approve?"
said Diana Zuckerman, president of the National Center for Health Research, a nonprofit
research organization. "This drug was based on the strong lobbying of patients and the company,
and time will tell whether it will really help these boys or not, and that has always been the
question."
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At a meeting in April, the agency walked a difficult high-wire act, visibly struggling to strike the
balance between respecting the views of parents and boys who attributed their health to the drugs
while also pointing out that the data showed scant evidence of the positive effects reported.
Woodcock attended the entire meeting and made remarks at the beginning warning the advisory
committee to beware of the possibility of making what's called a "type 2" error -- the possible
harms that could come from not approving a drug that is effective.
"I was about 50-50 as to whether they would approve this or not," said Louis Kunkel, a Harvard
geneticist who is credited with discovering the gene behind Duchenne. "It's a great sign to the
Duchenne community that the FDA is willing to listen to them."
Wonkbook newsletter
Your daily policy cheat sheet from Wonkblog.
Kunkel, who is an outside consultant to Sarepta, said he believes the FDA did the right thing by
putting a condition on the approval that the company undertake another clinical trial.
Kunkel said it was clear that the boys who received eteplirsen were producing some
dystrophin, an essential protein involved in muscle function that boys with Duchenne lack.
"It wasn't very much, but it was something," Kunkel said. "[Eteplirsen] has no negative effects. It
has no downside. So why not give it to these kids and do further follow up?"
He said Monday's approval "sets the stage" for additional drugs that are coming down the pipe.
But he also added that it could be difficult to ask patients to participate in a placebo-controlled
trial now that an approved Duchenne drug is on the market. "They're not going to go for that," he
said.
Brady Dennis contributed to this report.
###
FDA approves drug Exondys 51 to treat Duchenne muscular dystrophy TOP
Wes Venteicher, TribLive
The Food and Drug Administration granted accelerated approval Monday for a drug to treat a
variant of Duchenne muscular dystrophy, prompting celebration among families affected by the
rare disease while raising questions about the regulator's standards of evidence.
Accelerated approval provides a pathway for patients, including 15-year-old Billy Ellsworth of
Coraopolis, to get the drug while Massachusetts-based Sarepta Therapeutics continues testing in
broader clinical trials.
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The agency approved the drug, called Exondys 51, or eteplirsen, after an advisory committee
recommended in April against approving it. A majority of committee members said Sarepta had
not gathered enough evidence in a 12-person clinical trial to support approval.
Ellsworth is one of the boys in the trial. He testified in favor of the drug at the committee's
hearing, and his mother, Terri Ellsworth, has advocated for approval. The family credits weekly
doses of eteplirsen with slowing the progress of the disease. Ellsworth learned of the FDA's
decision at work Monday morning.
“I'm still in shock. I'm stunned,” she said when reached by phone. “It was the right call as far as
I'm concerned.”
The decision will allow boys not in the trial to start getting eteplirsen, she said. It also means that
the Ellsworths will have to start paying for the drug, which she expects to cost at least $300,000
per year. During the clinical trial phase, the family did not have to pay for the treatments. Terri
said she hopes the family's insurance will cover the drug.
Duchenne inhibits the body's ability to produce the protein dystrophin, which muscles require to
function. Most people with the disease lose the ability to walk by their teenage years.
As it progresses, the disease impedes the function of organs, including the heart, until it kills
most people who have it in their 20s or 30s. There are no approved treatments for the disorder.
Eteplirsen appears to help the body produce dystrophin. The boys in the trial started treatment
between the ages of 7 and 13, and after five years, 10 of them could still walk, according to a
Sarepta-funded study published in 2014. Billy is able to walk today.
The trial had no control group to compare results to, so researchers compared the participants'
conditions to those of boys with the disease who received treatment at two European medical
centers.
The lack of a control group and other elements of the small study raised doubts among members
of the advisory committee at the FDA that the drug was effective. Seven committee members
voted against approval, three voted for it, and three abstained.
Dr. Janet Woodcock, director of the FDA's Center for Drug Evaluation and Research, in an FDA
statement released Monday cited the difficulties of gathering high-quality evidence for treatment
of the rare disease.
Duchenne primarily affects males, occurring in about one in 3,500 to 6,000 newborn boys
around the world, according to the Centers for Disease Control and Prevention.
“In rare diseases, new drug development is especially challenging due to the small numbers of
people affected by each disease and the lack of medical understanding of many disorders,”
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Woodcock said in the statement. “Accelerated approval makes this drug available to patients
based on initial data, but we eagerly await learning more about the efficacy of this drug through a
confirmatory clinical trial that the company must conduct after approval.”
The agency's decision to approve the drug without more robust evidence could set a precedent,
said Dr. Michael Carome, director of the health research group at Washington, D.C.-based policy
group Public Citizen.
“Such action eviscerates the agency's long-standing requirement that there be substantial
evidence of effectiveness for new drugs — even drugs for serious rare diseases — before they
are marketed,” Carome said in a statement.
The FDA is requiring Sarepta to conduct a better trial, and if the company fails to show clinical
benefit, the accelerated approval could be withdrawn, according to the agency's statement.
The agency had planned to announce in May whether it would grant approval, but it delayed,
requesting more information in June from Sarepta.
Eteplirsen treats the most common form of the disorder, which affects about 13 percent of boys
with the disease. Certain genetic mutations related to Duchenne, including the mutation in the
most common form of the disease, delete exons, which are involved in dystrophin production.
The treatment targets the specific exon affected by the genetic mutation.
###
FDA approves muscular dystrophy drug pushed by lawmakers TOP
Sarah Karlin-Smith, Politico
FDA granted accelerated approval to Sarepta's Duchenne muscular dystrophy treatment this
morning, following months of political pressure by lawmakers and patient advocates.
FDA's drug center Director Janet Woodcock, with the support of Commissioner Robert Califf,
overruled the drug's review team, which had raised concerns about the drug's effectiveness,
according to documents posted on FDA's website. Ellis Unger, the director of the Office of Drug
Evaluation I and FDA's chairman of the scientific dispute process review board, also
recommended against approval.
The agency's green light makes eteplirsen the first drug approved for the rare genetic disease that
often causes death in patients' 20s or 30s.
The approval follows a negative review from a FDA advisory committee meeting for the drug in
April, when agency advisers said Sarepta had not provided "substantial evidence" that the drug
effectively treats the disease. FDA's own briefing documents issued ahead of the panel indicated
the agency also was not convinced the drug warranted approval.
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The FDA's accelerated approval means it concluded eteplirsen is reasonably likely to improve
patients' lives or longevity. Sarepta will have to conduct an additional clinical trial as a condition
of full approval to confirm the drug's clinical benefit. If that fails, FDA can withdraw the drug's
approval.
More than 100 members of Congress have pushed FDA to approve the drug, delivering floor
speeches and writing op-eds. FDA appropriations bills passed by House and Senate committees
in the spring also included report language reminding the agency it has "the tools, authorities and
latitude necessary" to approve rare-disease treatments like drugs for Duchenne as fast as
possible.
###
FDA Approves Sarepta’s Muscular Dystrophy Drug TOP
Tom Burton, WSJ
The U.S. Food and Drug Administration on Monday gave accelerated approval to the first drug
for the crippling disease Duchenne muscular dystrophy, from Sarepta Therapeutics Inc., after
sharp disagreements within the agency.
The circumstances of the approval at the agency were highly unusual, and included sharp
internal protests that were ultimately resolved by FDA Commissioner Dr. Robert M. Califf.
An advisory committee to the FDA in April voted 7-3, with 3 abstentions, that the data for the
drug weren't enough for agency approval. Specifically, they focused on the fact that the
company’s hope for approval largely was based on a single study of 12 patients.
Sarepta officials said Monday that the drug’s cost would be based on the patient’s weight. For
the average-size child, the company said, the annual cost would be $300,000.
On Monday, Sarepta shares surged 74% to $48.94 after hitting an earlier high of $56.18, its
highest point since March 2002. The stock in April fell as low as $8 after the FDA panel failed to
back the drug, but the price had been rising in recent weeks amid optimism for FDA approval.
The gains Monday valued the company at $2.3 billion.
Duchenne is progressive, severely crippling illness that afflicts male children. It is estimated that
it affects about 1 in 3,500 boys world-wide. It destroys muscles and frequently kills patients by
the time they are in their 30s.
At the FDA panel hearing, many parents gave often-emotional testimony about how—despite the
scientific data—they were convinced that their own children had benefited from taking the drug.
By late May, Sarepta had announced that the FDA wouldn’t make a decision by the deadline and
that it would work with the agency in its examination of the data. Before that panel meeting,
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FDA staffers had indicated they were “prepared to be flexible with respect to a devastating
illness with no treatment options.”
An incident at the advisory committee meeting presaged what became an unusually contentious
process within the FDA. At the meeting, Dr. Janet Woodcock, director of the FDA’s center for
drugs, signaled a complex decision lay ahead and said the agency had “flexibility and that’s
where we should take the views of the community into account.” Several doctors who had heard
the evidence expressed skepticism then and since that the FDA decision should be anything other
than a strict consideration of the very limited evidence.
The agency’s staffers who had studied that evidence concluded that the small study’s design “did
not provide interpretable evidence of benefit.”
Ultimately, Dr. Woodcock, a controversial figure within the FDA whom some prominent critics
say tends to lean in industry’s direction, decided to approve the drug. Dr. Ellis Unger, a senior
physician in the drug division, objected to her decision and filed a protest that reached Dr. Califf,
the commissioner.
Dr. Califf, in a decision dated Friday, wrote that he had reviewed the evidence and that his
“decision following this review is to defer to Dr. Woodcock’s judgment and authority” to make
the decision to approve the drug. The FDA’s acting chief scientist and chair of an FDA
committee that resolves internal disputes, concluded the opposite: Dr. Luciana Borio said,
according to a memo from Dr. Califf, that she “does not believe the available data and
information support accelerated approval of” the drug, which is called eteplirsen.
The approval also comes a week after the FDA confirmed that Dr. Ronald Farkas, who led the
FDA review team that evaluated Sarepta’s data, had left the agency.
The FDA said it wouldn’t make any of its staff available for interviews. The decision prompted
different reactions from the medical community.
Michael A Carome, director of the Public Citizen Health Research Group, said, “The decision by
Dr. Woodcock to approve eteplirsen, against the strong objections of FDA experts who reviewed
the drug and the advice of its advisory committee, represents a disturbing disregard for the
agency’s legal standards for approving new drugs. In particular, such action eviscerates the
FDA’s longstanding requirement that there be substantial evidence of effectiveness for new
drugs—even drugs for serious rare diseases—before they are marketed.”
Steven M. Derks, president of the Muscular Dystrophy Association, said, “This is the outcome
MDA dreamed of 25 years ago when it was the first to invest in the breakthrough research that
led to development of eteplirsen.”
###
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Bowing to pressure, FDA approves Sarepta's Duchenne drug TOP
Toni Clarke, Reuters
Bowing to pressure from patient advocates, the U.S. Food and Drug Administration on Monday
approved a treatment for Duchenne muscular dystrophy even though an outside panel of experts
and the agency's own reviewers questioned the drug's efficacy.
The FDA's lead reviewer, Dr. Ronald Farkas, recently quit the agency after issuing a scathing
report criticizing the quality of the data presented by Sarepta Therapeutics Inc, developer of the
drug Exondys 51, known also as eteplirsen.
Sarepta's stock nearly doubled to $56.18 on news of the decision.
Farkas's departure highlighted sharp divisions within the agency. He and other scientists were
opposed by Dr. Janet Woodcock, the agency's powerful head of pharmaceuticals, who argued for
approval, according to a summary of the dispute.
ADVERTISING
In an email to staff on Monday, Woodcock said the approval "reflects FDA's ability to apply
flexibility to address challenges we often see with rare, life-threatening diseases - while
remaining within our statutory framework."
The drug treats a subset of patients with Duchenne muscular dystrophy, a rare, progressive
genetic disorder that hampers muscle movement, eventually killing most sufferers by age 30.
The subset includes about 13 percent of all DMD patients, or some 1,300 to 1,900 patients in the
United States.
FDA scientists, including Dr. Ellis Unger, director of the drug evaluations division overseeing
the product, appealed Woodcock's planned decision to an internal disputes board, according to a
publicly available summary of the dispute written by FDA Commissioner Robert Califf on Sept.
16.
The agency's acting chief scientist, Dr. Luciana Borio, also did not believe Sarepta's data
supported approval, Califf's summary stated.
Nonetheless, Califf decided to "defer to Dr. Woodcock's judgment and authority to make the
decision."
"I find no basis for a view that Dr. Woodcock was unduly influenced by involvement with the
patient community or other external pressures," he wrote.
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He added, however, that "serious shortcomings present in the eteplirsen development program
should not be allowed to establish a broad precedent for therapeutic development in rare
diseases."
Simos Simeonidis, an analyst at RBC Capital Markets, described the approval as "one of the
most perplexing regulatory decisions in recent history."
The FDA approved Sarepta's drug under its so-called "accelerated" approval pathway in which a
product is approved based on data believed to predict a clinical benefit. That benefit must be
proven by the company in a subsequent clinical trial.
"It will be years before we find out the outcome of that trial," Simeonidis said, adding that
Sarepta "now becomes one of the most attractive mergers and acquisitions targets in biopharma."

PATIENT ADVOCATE PRESSURE
This is the second time in just over a year that the FDA has bowed to patient pressure to approve
a drug despite scant scientific evidence showing it worked.
Last August the agency approved Addyi, a pill to boost libido in women with low sexual desire.
A coalition of women's groups backed by the manufacturer, Sprout Pharmaceuticals, packed an
advisory committee meeting with women who testified to their desperate need for the pill.
Woodcock said at the time that the agency was "committed to supporting the development of
safe and effective treatments for female sexual dysfunction." The drug carries a boxed warning
saying it can cause fainting and extremely low blood pressure and that it should not be used with
alcohol.
Analysts said the approval of Exondys 51 bodes well for similar approvals elsewhere in the
world. Tim Lugo, an analyst with William Blair, estimated the drug will generate global peak
annual sales of close to $2 billion.
The FDA also granted Sarepta a rare pediatric disease voucher representing a commitment by the
FDA to review a new drug developed by Sarepta within six months rather than the standard 10
months or more.
The voucher can be sold to another company. Michelle Gilson, an analyst at Oppenheimer,
estimates the voucher could be worth roughly $350 million, which could be used to fund the
launch of the drug.
BioMarin Pharmaceutical Inc's Kyndrisa, designed to address the same subset of patients as
eteplirsen, was rejected by the FDA in January.
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###
Sarepta Stock Rises to Highest Since 2013 as Drug Approved TOP
Anna Edney, Bloomberg
Sarepta Therapeutics Inc. won U.S. approval for its drug to treat Duchenne muscular dystrophy,
a victory for young patients with a form of the deadly muscle disease and their parents after a
long and disputed regulatory review.
The stock rose 74 percent to $48.94, the highest closing price since October 2013. The gain gives
Cambridge, Massachusetts-based Sarepta a market value of $2.34 billion, and the positive news
from the Food and Drug Administration could make it a much more appetizing -- and expensive
-- takeover target.
The drug, which will be sold as Exondys 51, is the first therapy approved for Duchenne muscular
dystrophy, or DMD, a genetic disease that mainly affects young boys. It will have a net price of
$300,000 a year, Sarepta said on a conference call Monday. adding that it wasn’t sure exactly
how many patients would qualify for use of the therapy.
Sarepta Interim CEO Edward Kaye said the price of the drug was “in the middle of the range”
for rare disease treatments, which are developed for a small handful of patients. Kaye said the
company also factored in its research costs as well as the expense of future drug trials.
“Given the sensitivity to pricing we have tried to be what we think is very reasonable given all of
the costs for this,” he said on the call.
Approval Process
Following months of uncertainty -- including a rejection by a panel of outside advisers in April
and an internal dispute over clearing the treatment for sale -- the FDA decided to approve it
under its “accelerated approval” program, which can make drugs available for sale if they show
signs they might help patients while more study is conducted.
“Accelerated approval makes this drug available to patients based on initial data, but we eagerly
await learning more about the efficacy of this drug through a confirmatory clinical trial that the
company must conduct after approval,” Janet Woodcock, director of the FDA’s Center for Drug
Evaluation and Research, said in a statement. Future trials will run for two years, Sarepta said on
the conference call.
Sarepta’s stock has oscillated widely over the past year over the fate of experimental treatment,
also called eteplirsen. The FDA decision sent shares of other rare-disease drug developers
higher, including PTC Therapeutics Inc., up 21 percent, and Amicus Therapeutics Inc., up 5
percent.
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Sarepta said in June that the FDA had asked for data from patient biopsies obtained in an
ongoing study of the drug that was intended to confirm its benefit after it reached the market,
raising hopes that the therapy had a chance of approval. The request was a rare step by the
agency, which has given more weight to patient perspectives even when clinical trials don’t
conclusively show benefit.
‘Shaking and Quivering’
For parents of children with DMD who worked hard to get a treatment approved, the FDA’s
decision is a major achievement.
“I’m standing here shaking and quivering,” said Terri Ellsworth, the mother of a 15-year-old boy
who is among 12 children enrolled in a Sarepta drug trial. “It means so much for the muscular
dystrophy world.”
“All of our hard work has paid off, writing the FDA and writing to everyone,” Ellsworth said. “I
can’t say enough how much your voice matters, and I will do it again and again so more research
can go forward."
Patients with DMD lack a protein, called dystrophin, that keeps muscles intact. They quickly
lose strength, robbing them of the ability to walk, stand and breathe. Sufferers often die by age
25, usually from lung disorders, according to the National Institutes of Health.

FDA Split
The Exondys 51 review caused a split within the FDA that went all the way to Commissioner
Robert Califf, who sided with Woodcock to approve the drug. Ellis Unger, a top FDA reviewer,
wanted to reject the treatment.
“Patient-focused drug development is about listening to patient perspectives about what matters
to them; it is not about basing drug approvals on anecdotal testimony that is not corroborated by
data,” Unger wrote in a July 15 memo posted on FDA’s website.
“If we were to approve eteplirsen without substantial evidence of effectiveness, or on the basis of
a surrogate endpoint with a trivial treatment effect, we would quickly find ourselves in the
position of having to approve a myriad of ineffective treatments for groups of desperate patients,
in essence, allowing marketing based on desperation, patient lobbying, and the desire and need
of hope,” Unger continued.
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Califf countered that Woodcock has a “well-documented history of not bowing to such
influences.” He said overturning Woodcock’s decision to approve Exondys 51 would be an
“exceedingly rare” move and he deferred to Woodcock’s judgment given he doesn’t have
technical expertise beyond hers or that of Unger, her subordinate.
‘Amazed’
The ruling and the way it was made could have implications well beyond Sarepta, potentially
easing the requirements for medicines that treat patients with rare conditions who have no other
options, said Sam Fazeli, an analyst with Bloomberg Intelligence in London.
“I am amazed after all that has happened,” Fazeli said. “This does mean that the FDA may be
more lenient on very rare diseases such as DMD with no drug options at all.”
Experimental Duchenne drugs have had a tough history at the FDA. This year, the agency
rejected two other experimental therapies, one from BioMarin Pharmaceutical Inc. and the other
from PTC. Sarepta is also studying at least nine other drugs to treat various forms of DMD.
Closely held Marathon Pharmaceuticals LLC submitted an application to the FDA on June 14
seeking approval of its DMD drug, called deflazacort.
“Change usually happens from a champion or an individual who is willing to think outside the
box,” Debra Miller, head of advocacy group CureDuchenne. said. “We had a champion in Janet
Woodcock who was able to see beyond the numbers on the paper and actually see the patients
who were involved, and understand the benefits.”
###

Sarepta shares leap 90% after FDA approves drug TOP
Evelyn Cheng, CNBC
Shares of Sarepta Therapeutics briefly surged more than 90 percent Monday after the Food and
Drug Administration approved the company's muscular dystrophy drug eteplirsen.
The drug is the first approved to treat patients with Duchenne muscular dystrophy, a rare, genetic
muscle-wasting disease, and was given accelerated approval, the FDA said.
Earlier, the stock climbed about 11 percent before trading was temporarily halted. It closed
Monday's session up nearly 74 percent.
Recently, the stock changed hands up 60 percent, or a 21 percent gain for the year so far.
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###
Biotech stock explodes 73% after the FDA approves the first drug to treat a rare muscle
disorder TOP
Akin Oyedele, Business Insider
Sarepta Therapeutics shares spiked by as much as 86% in trading on Monday after the US Food
and Drug Administration said it approved a key drug.
The FDA green-lighted Exondys 51 (eteplirsen), the first approved drug to treat patients
with Duchenne muscular dystrophy (DMD), it said in a statement.
DMD is a rare disorder in males caused by the absence of dystrophin, a protein that helps keep
muscle cells intact.
It causes gradual but severe damage while limiting movement. Patients could need wheelchairs
in their early teens, and could die by the time they are in their 30s.
"The FDA has concluded that the data submitted by the applicant demonstrated an increase in
dystrophin production that is reasonably likely to predict clinical benefit in some patients with
DMD who have a confirmed mutation of the dystrophin gene amenable to exon 51 skipping," the
statement said.
The FDA confirmed last week that Ronald Farkas, a staffer who opposed the drug partly because
of its small 12-patient clinical trial, had left the agency, Stat News reported. Sarepta shares
soared then, as Farkas' departure was seen by investors to pave the way for approval.
Advocacy groups had pressured the FDA to endorse the drug, following the rejection of two
treatments from other companies, Stat News noted.
"Accelerated approval makes this drug available to patients based on initial data, but we eagerly
await learning more about the efficacy of this drug through a confirmatory clinical trial that the
company must conduct after approval," said Janet Woodcock, director of the FDA’s Center for
Drug Evaluation and Research, in the statement.
Sarepta shares were briefly halted for volatility after the spike on Monday.
###
FDA Approves Sarepta Therapeutics' (SRPT) Eteplirsen TOP
Street Insider
The U.S. Food and Drug Administration today approved Sarepta Therapeutics' (Nasdaq: SRPT)
Exondys 51 (eteplirsen) injection, the first drug approved to treat patients with Duchenne
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muscular dystrophy (DMD). Exondys 51 is specifically indicated for patients who have a
confirmed mutation of the dystrophin gene amenable to exon 51 skipping, which affects about 13
percent of the population with DMD.
“Patients with a particular type of Duchenne muscular dystrophy will now have access to an
approved treatment for this rare and devastating disease,” said Janet Woodcock, M.D., director
of the FDA’s Center for Drug Evaluation and Research. “In rare diseases, new drug development
is especially challenging due to the small numbers of people affected by each disease and the
lack of medical understanding of many disorders. Accelerated approval makes this drug
available to patients based on initial data, but we eagerly await learning more about the efficacy
of this drug through a confirmatory clinical trial that the company must conduct after approval.”
DMD is a rare genetic disorder characterized by progressive muscle deterioration and weakness.
It is the most common type of muscular dystrophy. DMD is caused by an absence of dystrophin,
a protein that helps keep muscle cells intact. The first symptoms are usually seen between three
and five years of age, and worsen over time. The disease often occurs in people without a known
family history of the condition and primarily affects boys, but in rare cases it can affect girls.
DMD occurs in about one out of every 3,600 male infants worldwide.
People with DMD progressively lose the ability to perform activities independently and often
require use of a wheelchair by their early teens. As the disease progresses, life-threatening heart
and respiratory conditions can occur. Patients typically succumb to the disease in their 20s or
30s; however, disease severity and life expectancy vary.
Exondys 51 was approved under the accelerated approval pathway, which provides for the
approval of drugs that treat serious or life-threatening diseases and generally provide a
meaningful advantage over existing treatments. Approval under this pathway can be based on
adequate and well-controlled studies showing the drug has an effect on a surrogate endpoint that
is reasonably likely to predict clinical benefit to patients (how a patient feels or functions or
whether they survive). This pathway provides earlier patient access to promising new drugs
while the company conducts clinical trials to verify the predicted clinical benefit.
The accelerated approval of Exondys 51 is based on the surrogate endpoint of dystrophin
increase in skeletal muscle observed in some Exondys 51-treated patients. The FDA has
concluded that the data submitted by the applicant demonstrated an increase in dystrophin
production that is reasonably likely to predict clinical benefit in some patients with DMD who
have a confirmed mutation of the dystrophin gene amenable to exon 51 skipping. A clinical
benefit of Exondys 51, including improved motor function, has not been established. In making
this decision, the FDA considered the potential risks associated with the drug, the lifethreatening and debilitating nature of the disease for these children and the lack of available
therapy.
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Under the accelerated approval provisions, the FDA is requiring Sarepta Therapeutics to conduct
a clinical trial to confirm the drug’s clinical benefit. The required study is designed to assess
whether Exondys 51 improves motor function of DMD patients with a confirmed mutation of the
dystrophin gene amenable to exon 51 skipping. If the trial fails to verify clinical benefit, the FDA
may initiate proceedings to withdraw approval of the drug.
The most common side effects reported by participants taking Exondys 51 in the clinical trials
were balance disorder and vomiting.
The FDA granted Exondys 51 fast track designation, which is a designation to facilitate the
development and expedite the review of drugs that are intended to treat serious conditions and
that demonstrate the potential to address an unmet medical need. It was also granted priority
review and orphan drug designation.Priority review status is granted to applications for drugs
that, if approved, would be a significant improvement in safety or effectiveness in the treatment
of a serious condition. Orphan drug designation provides incentives such as clinical trial tax
credits, user fee waiver and eligibility for orphan drug exclusivity to assist and encourage the
development of drugs for rare diseases.
The manufacturer received a rare pediatric disease priority review voucher, which comes from a
program intended to encourage development of new drugs and biologics for the prevention and
treatment of rare pediatric diseases. This is the seventh rare pediatric disease priority review
voucher issued by the FDA since the program began.
Exondys 51 is made by Sarepta Therapeutics (Nasdaq: SRPT) of Cambridge, Massachusetts.
###
FDA approves Sarepta’s controversial drug for Duchenne muscular dystrophy TOP
Ed Silverman, STAT
he Food and Drug Administration on Monday approved a controversial drug to treat Duchenne
muscular dystrophy, a rare disease that confines boys to wheelchairs and condemns them to an
early death.
The decision came after months of protracted debate about whether drug maker Sarepta
Therapeutics had provided enough evidence to demonstrate that its medication, called eteplirsen,
had a meaningful impact on patients. Sarepta said the drug would be priced at about $300,000 a
year in the US.
In reaching its decision, the agency essentially overruled its own medical staffers, who earlier
this year questioned the effectiveness of the drug, which was tested in a small clinical trial. The
wrangling raised still larger questions about standards for approving a drug, especially when it’s
intended for patients with a rare and deadly disease and no other treatment options.
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“In rare diseases, new drug development is especially challenging due to the small numbers of
people affected by each disease and the lack of medical understanding of many disorders,” said
Dr. Janet Woodcock, who heads the agency division that reviews medicines, in a statement.
As a condition of the approval, Sarepta will have to conduct a two-year, randomized controlled
trial to verify the clinical benefit of the drug. The purpose is to determine whether the drug
actually improves motor functions. If the trial fails, the FDA could move to withdraw approval.
The approval delighted a frazzled, but vociferous community of parents, whose determined
lobbying efforts were reminiscent of the movement three decades ago to force regulators to
greenlight AIDS treatments. And the FDA endorsement also jazzed investors, who sent Sarepta
shares soaring, while breathing new life into still other companies that are investigating
Duchenne treatments. Sarepta stock was up 80 percent in afternoon trading.
“This is huge. It’s going to give all of us some hope. But it’s also a bit surreal, after all the ups
and downs we’ve been through,” said Debra Miller of CureDuchenne, an advocacy group that
raises money to invest in drug makers, including Sarepta, that are developing products to combat
DMD.
The fate of the Sarepta drug has been closely watched as a litmus test for an intensifying struggle
between the FDA and patient groups that want the agency to take a more expansive view toward
approving medicines for unmet medical needs. In this instance, patient advocates hoped the FDA
would use the accelerated approval process to endorse eteplirsen. This approach relies on a
substitute outcome in a clinical trial to suggest a drug may have, but does not guarantee, a
benefit.
It was a long and complicated road, however, to this moment, as the FDA and Sarepta squabbled
repeatedly over several technical, but significant details.
A key issue was whether the drug can sufficiently produce higher levels of a protein called
dystrophin. Without this protein, muscle fibers degenerate and voluntary movement becomes
impossible. The FDA also raised doubts about the results of a small, 12-patient clinical trial that
Sarepta relied on to make its case, as well as the viability of six-minute walking tests that trial
participants underwent. Moreover, the company failed to conduct a larger trial involving the use
of a placebo, as the FDA had requested.
In light of these concerns, an FDA advisory panel in April voted that the drug should not be
approved and, by a narrow margin, also agreed that the drug does not appear to be effective.
Those decisions were made at a day-long meeting that was punctuated by a parade of emotional
pleas from parents and children, some of whom appeared in wheelchairs.
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Despite the outcome, the agency appeared to signal that parents should not lose hope. In remarks
designed to appease the crowd, Janet Woodcock, who heads the agency division that approves
drugs, said that “It’s possible to reach different conclusions based on the data presented today …
Failing to approve a drug that actually works in devastating diseases — these consequences are
extreme.”
And so, the FDA made an unexpected request for Sarepta to provide more data about muscle
biopsies from 13 boys who participated in an ongoing trial in order to determine the extent to
which the medicine may produce dystrophin. The move suggested that the FDA tried to find
other ways to approve the drugs.
###
Sarepta is now one of the hotteststars in Kendall Square TOP
Robert Weisman, Boston Globe
In an e-mail announcing that Cambridge-based Sarepta Therapeutics will be allowed to market
the drug, called eteplirsen, the FDA’s Janet Woodcock said the ruling showed the agency’s
“ability to apply flexibility to address challenges we often see with rare, life-threatening diseases
— while remaining within our statutory framework.” Put more plainly, regulators decided it was
worth taking a chance on eteplirsen, even though only 12 patients were enrolled in Sarepta’s
clinical trial; a study that an independent advisory panel – and even some FDA staffers — found
woefully inadequate.
The drug produces a crucial protein needed for muscle movement that’s lacking in a subset of
Duchenne patients, but there was disagreement within the agencyabout whether it’s enough to
make a difference. Dr. Ronald Farkas, the FDA’s top drug reviewer, and a critic of Sarepta’s
data, recently quit, and Woodcock — director of the Center for Drug Evaluation and Research—
faced an internal backlash. An independent FDA advisory panel also was not convinced of the
drug’s effectiveness. Following an April hearing in a crowded Maryland hotel ballroom, the
panel narrowly voted to recommend against its approval, despite emotional testimony from
patients and their families. Richard P. Hoffmann, a pharmacist named to the committee to
represent consumers, ended up abstaining. “I was just basically torn between my mind and my
heart,” he said.
That’s the crux of the dilemma facing the FDA. It’s supposed to only allow the sale of medicines
that have been clinically proven to work, and don’t cause harm. If regulators were to be unduly
swayed by anecdotal evidence and heartfelt pleas, drug companies could come to rely on armies
of patient advocates to overcome spotty trial results. But if the approval process is completely
dehumanized, the agency could been viewed as unwilling to put patients’ lives over strict
adherence to bureaucracy.
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“The FDA needs to take a step back and re-evaluate how it’s going to do this going forward,”
saysHarry Glorikian, a health care consultant based in Lexington. “Historically, we’ve let
science and data drive our decisions when it comes to therapeutics.”
The eteplirsen decision came with a large asterisk — Sarepta has to conduct a two-year study to
better show whether the drug helps maintain or improve mobility — but its entry into the
marketplace represents a major victory for the patient advocacy movement, and is bound to
encourage more such engagement in the drug-approval process. Based on the infighting that
went on over the Duchenne treatment, that’s going to be challenging for the FDA. It has to find a
balance between public opinion and what’s truly in the public interest.
###
FDA scientists worry director bowed to political, financial pressures in controversial drug
approval TOP
Sarah Karlin-Smith, Politico
FDA's decision to approve a controversial Duchenne muscular dystrophy drug this week has
raised questions within the agency about whether its top drug regulator pushed too aggressively
to greenlight an unproven treatment - for a rare disease that kills young people and stirs strong
emotions.
Internal documents detailing FDA's decision to ultimately approve the drug for types of
Duchenne reveal that critics within the agency saw FDA's Drug Center Director Janet Woodcock
as too influenced by patient advocates, who mounted an aggressive campaign for approval
despite shaky evidence of the treatment's benefits.
Some worried that Woodcock let politics and public pressure - and even the drug company's
financial considerations - influence the approval Monday of a $300,000-per-year drug based on
questionable science.
An independent advisory committee and the FDA's own review team recommended both
recommended against approval for the drug, eteplirsen, in part because of perceived flaws in the
clinical trials.
The application's main clinical trial involved only 12 patients, who for much of the trial knew
they were on experimental drug. There was no control group on a placebo. FDA's reviewers said
that design left the trial open to bias and made it difficult to analyze the drug's benefits. And the
agency cited other quality control issues.
Despite those red flags, Woodcock granted the drug accelerated approval with the support of
FDA Commissioner Robert Califf. Both were among the agency staff who acknowledged flaws
in the data.
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The FDA released a statement to POLITICO defending Woodcock's overall actions as
appropriate. It was the subject of an internal review - which criticized her. Related documents
including agency staff criticism of the process were publicly posted Monday.
The approval of eteplirsen came a year after FDA was widely criticized for approving a female
libido drug that many scientists believed wasn't up to agency standards, but like the Duchenne
drug was the subject of a sustained inside the Beltway advocacy campaign. And the FDA's
decision on Duchenne comes as the Hill has been working toward a major biomedical innovation
package - drawing on the House-passed CURES ACT - meant to speed the development of
innovative treatments.
Duchenne patients had been advocating for the drug's approval for years and saw the FDA
decision as a major victory. Duchenne cripples and then kills people, usually by their 30s, and
there is no effective treatment.
But critics pointed to the quality around the science.
The FDA "has rarely if ever approved a drug on less evidence than that provided by Sarepta,"
wrote Rachel Sachs of the Washington University School of Law.
FDA documents, which the agency posted on Monday, show some staffers believe Woodcock
may have decided to approve eteplirsen even before the FDA received an application - and that
she took unusual steps to influence FDA staff doing the review.
An internal FDA board, which oversees "serious scientific disputes" within the agency, raised
concerns about Woodcock's "extensive and early involvement in the review process" of the drug,
saying it went against typical FDA processes. Further, the board said, Woodcock told the FDA's
new drug division in May that she planned to approve the drug. That was even before the head of
FDA's new drug office finalized his recommendation to reject the drug.
"Rather than ensuring that the scientific reviews started at the bottom of the chain of command,
Dr. Woodcock made clear from her position at the top that she was pushing for a particular
outcome from the very early stages," the dispute review board said. "Review teams should have
the opportunity to conduct their reviews without preemption by the Center Director."
Woodcock directed the drug review office to join her in meetings with patient advocacy groups
anywhere from six to 12 times, the documents said. The reviewers described the meetings as
"intense," "personal" and "intimidating."
Woodcock's extensive involvement in the drug's review "could have chilled scientific debate
with [FDA's drug center] and reduce the level of participation by the review team during the final
stages of the decision-making process," the dispute review board said.
The documents also indicate Woodcock's concern for Sarepta's financial well-being if the drug
wasn't approved, which experts say is out of the scope of FDA's reviews.
Woodcock told the dispute resolution board that Sarepta "needed to be capitalized," noting that
the sponsor's stock went down after independent agency advisers recommended against the
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drug's approval in April. She cautioned that if the company didn't receive accelerated approval it
would have insufficient funding to study the drug and other similar products, and that patients
would abandon hope for development of new treatments.
In his memo supporting Woodcock's decision, Califf said he was troubled by Woodcock's
statements suggesting the company's financial well-being affected her decision to approve the
drug. But he said after discussing it with Woodcock, he was satisfied her decision was based on a
scientific evaluation of the evidence.
"It strikes me as unusual that the agency would be worried about the financial health of the
company, at least that it would be documented in this way," said Patti Zettler, a former FDA
associate chief counsel now at the University of Georgia.
In response to questions, FDA emphasized to POLITICO that Woodcock's decision was based
on "the scientific evidence." FDA also cited a memo from acting chief scientist Luciana Borio,
who oversaw the internal dispute process, that said Woodcock considered all relevant evidence.
The agency said it is important to include patient perspective to understand their view of a drug's
benefit and risks.
FDA also defended Woodcock's interactions with staffers reviewing the drug application. It cited
Califf's memo, which said her involvement "fits within her longstanding management approach
and interest in complex, difficult issues."
Woodcock's justification to the review board appeared to reference recent encouragement from
lawmakers to speed the approval of rare disease treatments. House and Senate appropriators this
year instructed the FDA that it has "the tools, authorities and latitude necessary" to approve
treatments like those for Duchenne as fast as possible.
"Given the deficiencies that have been identified in the development program, my conclusion ...
represent[s] the greatest flexibility possible for FDA while remaining within its statutory
framework," Woodcock said.
But safety advocates, who worry about politics tainting FDA decision-making, say they see
similarities between the Duchenne drug and the approval of the so-called female Viagra drug,
filbanserin. FDA had rejected filbanserin twice because it found the slim benefits didn't outweigh
safety concerns but ultimately approved it last year amid public pressure.
"Companies are very smart and they see how this battle was won by Sarepta," said Diana
Zuckerman, president of the National Center for Health Research. "What Sarepta did was just a
more extreme version of filbanserin."
FDA documents showed some within the agency worried about setting a precedent with the
Duchenne drug.
Ellis Unger, director of one of FDA's new drug division, told the dispute board that Woodcock
"seemed focused on the external pressure, from both patient advocacy groups and Congress." He
worried that greenlighting the drug would usher in an era of approvals based on emotion.
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Unger wrote that if FDA approved the drug based on available data, "We would quickly find
ourselves in the position of having to approve a myriad of ineffective treatments for groups of
desperate patients."
Woodcock criticized agency reviewers for downplaying and undercutting the views of patient
advocates. In a memo included in the posted review documents, Califf acknowledged "the strain
created by political and public pressure" to approve the drug, but he defended Woodcock's "welldocumented history of not bowing to such influences."
"I do not find that she deviated from her responsibilities as center director, nor do I find that she
succumbed to pressure from the patient community, the public the press or others," Califf said.
He also said he didn't find her involvement in the review atypical or that her conduct was in
conflict with her job requirements.
Serapta now must conduct a clinical trial to verify that the drug provides patients with a clinical
benefit - that it either improves or extends their lives. That was not demonstrated in earlier
research which focused in part on a potentially beneficial response from increasing a missing
protein in those patients. If the follow up study fails, FDA can withdraw its approval. The study
is not expected to be completed until November 2020.
Califf said the agency's decision on eteplirsen won't set the pace for FDA's approval. "Serious
shortcoming present in the eteplirsen development program should not be allowed to establish a
broad precedent for therapeutic development in rare disease," Califf wrote.
###
To sway drug approval, patient advocates turn up the heat on the FDA TOP
Matthew Herper, Forbes
Yesterday, the Food and Drug Administration made history, approving a drug to treat Duchenne
muscular dystrophy that works by targeting the genetic mutation at the root of the disease.
The decision was unique for reasons that were not just scientific. Janet Woodcock, the director of
the FDA’s Center for Drug Evaluation and Research overruled the protests of her own staff to
approve the drug. One of her division’s top officials appealed the ruling, and the agency’s chief
scientist largely backed his conclusions, saying that “by any meaningful objective standard” the
medicine is unlikely to improve patients. But the FDA’s commissioner, Robert Califf, decided
not to overturn Woodcock’s decision, citing Woodcock’s long record of independence and
arguing that her differences with other FDA scientists were a matter of honest scientific
disagreement, and the decision was within Woodcock’s authority.
In this Friday, June 5, 2015 photo, 10-year-old Gabe Griffin sits in a train on a playground in
Birmingham, Ala. Griffin suffers from Duchenne Muscular Dystrophy, a rare muscular
degenerative disease that gradually and then rapidly leads to incapacitation before ultimately to
an early death. A new Alabama law passed during the 2015 legislative session seeks to allow
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terminally ill patients to try drugs that have passed the first clinical trial but that haven’t been
approved by the U.S. Food and Drug Administration. (AP Photo/Brynn Anderson)
The news is an unmitigated win for Sarepta Therapeutics, the biotechnology company that
developed the drug, now known as Exondys 51 or, generically, eteplirsen. Sarepta shares
increased 74% to almost $49, giving the company a market capitalization of $2.5 billion. Last
night, on a conference call with investors, the company said that it expected to charge $300,000
per patient per year for Exondys 51, with the exact dosage being determined by weight. The
company, which might have folded with a rejection, will now have money to fully test Exondys
and other, similar drugs for Duchenne.
For patients with Duchenne, the approval is also a victory. Patient advocates campaigned hard
for Exondys to be approved, with many attending an expert panel the FDA convened in April. At
the time, the outside experts convened by the FDA voted 7-6 to recommend the FDA should not
approve Exondys.
“The moment I saw eteplirsen received approval, I broke down, I cried,” says Josh Argall, a
network technician whose 15-year-old son has Duchenne caused by the gene Exondys 51 targets.
“When my son was diagnosed 12 years ago a lot went through my mind that I wouldn’t be able
to do with him. I felt as though some of our future was taken away. Today, it was given back and
man, I couldn’t be more thankful.”
But for the FDA, the decision represents a civil war that could have unknown reverberations.
Ronald Farkas, the FDA reviewer was charged with reviewing the Exondys new drug
application, has already left the agency to take a job in industry. The contention between
Woodcock and Ellis Unger, who is in charge of reviews of heart, kidney, neurology, and
psychiatric drugs, are sharp.
And some outside experts are already arguing that Unger was right. Eric Topol, chief academic
officer at Scripps Research Institute in La Jolla, Calif., says the decision is “compromising
reasonable approval standards.” Walid Gellad, an associate professor of medicine at the
University of Pittsburgh who frequently serves on FDA panels tweeted: “Let me summarize: a
drug the FDA says has no clinical benefit will cost four times as much as a drug that cures
hepatitis C.”
The approval of Exondys is called an accelerated approval, meaning that the FDA has the option
of withdrawing it if specific future studies don’t prove out the drug’s benefit. Topol says he
wishes that Congress had instead created a conditional approval, where the drug would be
automatically withdrawn unless studies show it really works.
From the start, the Sarepta story has been a strange case. It was incredibly expensive to make –
in small batches probably costing $100,000 per patient, analysts say – and the company was
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strapped for cash. So it did a small study of 14 patients. Two of those patients were not
evaluable, but in the rest something surprising seemed to happen: those that got Exondys 51 from
the start of the study seemed to do much better than those who had a delayed start on the drug.
More enticingly, the boys (because the genetic defect that causes Duchenne is on the X
chromosome, it is a disease of boys) seemed to be showing marked increases in dystrophin, the
protein that is missing in the disease.
Based on these results, Sarepta filed with the FDA. It was likely the smallest pivotal study in
FDA’s modern history. The FDA now says that it implored Sarepta to run a placebo-controlled
study with more patients, but the company argued that it would be impossible to get Duchenne
patients to enroll given the already positive results. But under the FDA’s reviewers – in
particular Farkas — did not believe the study results. They said the differences between boys
who got the drug at the beginning of the trial and those that had to wait could be due to chance,
as could what advocates said was the overall tendency of all the boys to do better than expected.
Worse, the FDA had issues with the way Sarepta had tested dystrophin. After the FDA’s April
advisory committee voted that the drug should not be approved, the FDA and Sarepta agreed to
look at one more set of data points: samples would be taken from patients to see if their
dystrophin levels increased after 48 weeks of treatment. It was possible to get data from 12 of
those patients. When the dystrophin data were produced the FDA would make a decision within
four days, per an agreement made by Woodcock and agreed to by Unger.
But when the data came in on June 27, they disappointed even Woodcock, according to a review
of the facts presented by Luciana Borio, the FDA’s Acting Chief Scientist. The data showed an
increase of only 0.28% of normal levels, which was, on average, a tripling of dystrophin levels
for these boys. But Unger and the reviewers argued that, based on comparisons of different types
of muscular dystrophy, an increase beyond 10% of normal would be needed to have a clinical
impact on muscular dystrophy symptoms.
Unger wanted to ask Sarepta to test the current dose of Exondys 51 against a much more
frequent dose of the drug before approving the medicine. If the more frequent dose was more
effective, the drug could then be approved. Woodcock, despite the disappointing data, wanted to
grant accelerated approval right away.
“By allowing the marketing of an ineffective drug, essentially a scientifically elegant placebo,
thousands of patients and their families would be given false hope in exchange for hardship and
risk,” Unger wrote in his protest. “I argue that this would be unethical and counterproductive.
There could also be significant and unjustified financial costs – if not to patients, to society.”
The FDA is not supposed to concern itself with the cost of a drug. But both Unger and
Woodcock were. Unger was worried about the unknown risks of the drug, as well as the risks to
boys who might get injection ports while they were also on immune-suppressing steroids, raising
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the risk of injection. Woodcock was worried about the cost to Sarepta.
Woodcock, according to Borio, argued that if the drug were not approved, Sarepta would see its
stock price crash and probably go out of business. It was probably true. Brian Skorney at R.W.
Baird, an analyst who has gotten the Sarepta story very much right, estimates Sarepta would
have needed $400 million to complete the study, yet would have had only a $250 million market
cap on rejection – meaning it couldn’t raise the money it needed if the FDA rejected it. It’s also
not a reason to approve a drug.
At the end of the day, Woodcock, Unger, Borio and Califf all wound up agreeing on many key
points: that Sarepta’s studies were flawed and difficult to interpret; that early versions of the
Sarepta data as released were misleading; that both the FDA and Sarepta stumbled at multiple
points along the way; and that, at the end of the day, Sarepta’s drug showed only a minimal
amount of dystrophin was produced. The disagreement is on one point: was this tiny increase in
dystrophin enough to merit approving the drug, even on a conditional basis?
Woodcock decided the answer was yes, and, for the first time in her eight-and-a-half-year term
as director of the FDA’s drug division, overruled her scientists and decided to approve the drug,
saying that she wanted to use “the greatest flexibility possible for FDA while remaining within
its statutory framework.”
Borio, the FDA’s Acting Chief Scientist, sided with Unger. “By any meaningful objective
standard, however, the overall evidence derived from eteplirsen’s limited clinical development
program does not support that the levels of dystrophin produced by eteplirsen at the doses
studied are reasonably likely to provide a clinical benefit.”
But the final decision sat with Robert Califf, the FDA Commissioner who, as an academic
researcher, made a career of pushing companies to do bigger, more rigorous data. At the end of
the day, he declined to make his own judgment on the merits of Sarepta’s data. He simply
decided that Woodcock had not overstepped her authority and that he, a political appointee, was
not going to take another gigantic step by overruling the FDA staff.
Califf’s memo asserts that this decision should not be seen as precedent. But it will. Companies
will spend more on lobbying, and more on supporting patient groups as a result. They will also
try to push through drugs with minimal data. The decision also will demoralize FDA staff –
imagine being told your boss could push you around even more. It would have been better if he
had grappled with the data instead of throwing up his hands and standing on procedure.
Those fear that the FDA has been lowering the bar dramatically in recent years, will hate the
Exondys approval. One critic told me: “This isn’t even science!” The FDA has approved a drug,
essentially, on a minimal efficacy data from 12 patients and safety data from a larger dataset. But
this was always a tough decision, because this was exactly the kind of case that accelerated
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approval was designed for: A death sentence with no options. It’s wrong for the FDA to approve
a drug without evidence it works, but it’s also paternalistic to say boys with Duchenne and their
families shouldn’t be able to take risks they dearly want to take.
At least this decision sets up a clear path for testing whether Exondys works: A more frequent
dose (the FDA suggests daily dosing) should clearly outperform the currently approved dose, or
the FDA will yank the drug. The agency, after taking such a big risk, will have to follow through
on yanking the drug if that trial, due in 2020, is not positive. That gives Sarepta, or whoever buys
it, three years to marshal its evidence.
The lobbying floodgates were already opened by a far worse decision: The FDA’s approval of
Addyi, a drug to treat female sexual dysfunction that had little evidence of efficacy. Its maker,
Sprout Pharmaceuticals, created a campaign that presented the approval of the drug as a feminist
issue, and the drug got approved. That’s a far cry from giving a shot at a longer life to dying
boys.
But Exondys should represent the absolute minimum in terms of the data required to get a new
medicine to market. And in the future, we need to find ways to communicate the FDA’s concerns
about an experimental medicine to the public, not just to a drugmaker behind closed doors.
And Congress should now stop mucking with the FDA approval process for a while. In an effort
to speed up the bureaucracy, legislators have layered breakthrough designations on priority
reviews on fast tracks (all seek to declare some drug reviews special), while adding vouchers and
other measures aimed to incentivize drug development. In addition to the hundreds of millions in
annual sales Sarepta will get for selling its $300,000 drug, it will also get a priority review
voucher for developing a rare pediatric drug. This is a coupon forcing the FDA to speed up
review of a drug that’s not innovative. The last such voucher netted $330 million in an auction.
Given that the FDA brass all agreed Sarepta had touted study results that were misleading, does
the company really deserve what’s essentially an extra year of sales?
Legislation under consideration aims to add more such incentives. It’s time to put on the
brakes. There’s no argument now: the FDA is bending over backward to make sure that patients
have access to medicines, using the maximum flexibility of the law. In an agency driven by
precedent, this decision will matter. Already, medicines are usually approved in America before
they’re approved anywhere else. It’s time to pause before the bar is lowered any further.
###
F.D.A. Approves Muscular Dystrophy Drug That Patients Lobbied For TOP
Sabrina Tavernise, NY Times
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WASHINGTON — The Food and Drug Administration approved the first drug to treat patients
with the most common childhood form of muscular dystrophy, a vivid example of the growing
power that patients and their advocates wield over the federal government’s evaluation of drugs.
The agency’s approval went against the recommendation of its experts. The main clinical trial of
the drug was small, involving only 12 boys with the disease known as Duchenne muscular
dystrophy, and did not have an adequate control group of boys who had the disease but did not
take the drug. A group of independent experts convened by the agency this spring said there was
not enough evidence that it was effective.
But the vote was close. Large and impassioned groups of patients, including boys in wheelchairs,
and their advocates, weighed in. The muscular dystrophy community is well organized and has
lobbied for years to win approval for the drug, getting members of Congress to write letters to
the agency.
A decision on the drug had been delayed for months. The approval was so controversial that
F.D.A. employees fought over it, a dispute that was taken to the agency’s commissioner, Dr.
Robert M. Califf, who ultimately decided that it would stand.
The approval delighted the drug’s advocates and sent the share price of the drug’s maker, Sarepta
Therapeutics, soaring. But it was taken as a deeply troubling sign among drug policy experts
who believe the F.D.A. has been far too influenced by patient advocates and drug companies,
and has allowed the delicate balance in drug approvals to tilt toward speedy decisions based on
preliminary data and away from more conclusive evidence of effectiveness and safety.
“The agency has set a dangerous precedent,” said Diana Zuckerman, president of the National
Center for Health Research in Washington. “To prove something works, you have to compare it
to something else — a placebo or a treatment. They didn’t do that.”
About 9,000 to 12,000 Americans, virtually all boys, are estimated to have Duchenne muscular
dystrophy. Because of rare genetic mutations, people with the disease make little or no
dystrophin, a protein that acts as a shock absorber to protect muscles from deterioration. Boys
with Duchenne typically need wheelchairs by their teens and die by their late 20s.
The drug, eteplirsen, uses a technology called exon skipping that seeks to partly correct the
genetic defect, allowing muscle cells to produce a somewhat functional form of dystrophin. The
drug is applicable to only about 13 percent of Duchenne patients. Other exon-skipping drugs are
being developed for patients with different mutations.
Sarepta said the average cost of eteplirsen for a patient would be about $300,000 a year. That is
double the cost of most new cancer drugs, according to Dr. Zuckerman.
The drug received accelerated approval, which is reserved for medicines that treat serious
diseases and address an “unmet medical need.” The agency defines that as “a condition whose
treatment or diagnosis is not addressed adequately by available therapy.”
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But even as it approved the drug, the agency also required the company to conduct another
clinical trial to confirm the drug’s effectiveness. If the drug maker fails to prove it, the agency
said it may “initiate proceedings to withdraw approval.”
During a heated public meeting in April, experts voted 7 to 3, with three abstentions, that the
clinical data did not meet the F.D.A. requirements for well-controlled studies necessary for
approval. The agency had urged Sarepta, which is based in Cambridge, Mass., to do a larger
study with a placebo control to better determine whether the drug worked.
But the company argued that doing so would be unethical and impractical, since early hints of
effectiveness meant that parents would no longer enroll their sons in a trial where they might not
get the drug. Instead, Sarepta compared the data from the 12 boys in the trial to historical data
from patients in Italy and Belgium who were as closely matched as possible in disease
characteristics.
Now the company will have to conduct another trial. But Dr. Zuckerman argued that it is more
difficult to enroll patients after a drug had been approved, because families will not want to take
a chance that their son would be in a placebo group.
Dr. Janet Woodcock, director of the F.D.A.’s Center for Drug Evaluation and Research, said in a
statement, “We eagerly await learning more about the efficacy of this drug through a
confirmatory clinical trial that the company must conduct after approval.”
###
FDA approves first drug to treat rare form of muscular dystrophy TOP
Liz Szabo, USA Today
The Food and Drug Administration on Monday approved the first drug to treat Duchenne
muscular dystrophy, a rare and lethal muscle weakening disorder that affects about 15,000
Americans. The approval of the drug, which will sell for $300,000 a year, has been controversial.
The FDA’s approval of the drug, Exondys 51, also known generically as eteplirsen, came over
the objections of its own advisory committee, which voted not to approve the
medication earlier this year. Patients and their families had lobbied hard for the drug, made by
Sarepta Therapeutics of Cambridge, Mass., noting that people with the disease have few
treatment options.
Exondys 51 doesn’t cure Duchenne muscular dystrophy and will only help a minority of patients.
It is designed for the 13% of patients with a particular genetic mutation that prevents them from
making dystrophin, a key protein that keeps muscles intact. Without that protein, muscles
weaken so much that children are unable to walk and must use wheelchairs by the time they’re
teens.
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Eventually, the disease can fatally weaken the heart and muscles needed to breathe. Patients
often die in their 20s or 30s.
The FDA’s decision speeds up the approval process for Exondys 51, allowing it onto the market
based on preliminary data that suggest the drug will strengthen children’s muscles, even though
the company has not yet produced clear proof that the medication will delay paralysis or improve
symptoms.
In clinical trials, some patients treated with Exondys 51 had more dystrophin in their skeletal
muscles, which people use to move their arms and legs. The FDA will require Sarepta to launch
another clinical trial to show whether it actually improves patients’ symptoms. If the drug
doesn’t help, the FDA could withdraw approval.
Sarepta’s stock price jumped 90% Monday after the approval was announced. The company’s
stock also got a bounce last week after the FDA confirmed a staff member who had been critical
of the drug, Dr. Ronald Farkas, had left the agency for another job.
Farkas had expressed doubts about the drug’s effectiveness during a review of Exondys 51
earlier this year.
Duchenne muscular dystrophy primarily occurs in boys and affects about one out of every 3,600
baby boys worldwide, according to the FDA. It’s “an X-linked recessive inheritance pattern and
is passed on by the mother, who is referred to as a carrier of the gene,” according to the Muscular
Dystrophy Association.
The disease is so rare that the FDA considers it an “orphan disease,” or one that isn’t common
enough to attract many drug developers. The FDA encourages companies to develop drugs for
orphan diseases by giving them special tax credits and extending the amount of time that
companies are able to sell them exclusively, without generic competition.
Pat Furlong, president and CEO of the advocacy group Parent Project Muscular Dystrophy, said
the FDA made the right call in approving the drug. “This acknowledges that the patient voice is
important,” Furlong said.
Advocates say they hope the approval will be the first of many.
“It’s a huge step forward,” said Dr. Valerie Cwik, executive vice president and chief medical and
scientific officer at the Muscular Dystrophy Association, which advocates on behalf of patients
and their families. “It’s a really, really big day for the Duchenne community.”
Developing a drug for rare diseases like this is complicated by the “small numbers of people
affected by each disease and the lack of medical understanding of many disorders,” said Janet
Woodcock, director of the FDA’s Center for Drug Evaluation and Research. “Accelerated
approval makes this drug available to patients based on initial data, but we eagerly await learning
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more about the efficacy of this drug through a confirmatory clinical trial that the company must
conduct after approval.”
The most common side effects from Exondys 51 include vomiting and problems with balance.
Some health advocates criticized the FDA’s decision.
Overruling the advisory committee shows “a disturbing disregard for the agency’s legal
standards for approving new drugs,” said Michael Carome, director of Public Citizen’s Health
Research Group, a non-profit that studies drug safety. “In particular, such action eviscerates the
agency’s long-standing requirement that there be substantial evidence of effectiveness for new
drugs — even drugs for serious rare diseases — before they are marketed.”
Diana Zuckerman, president of the National Center for Health Research, a non-profit research
group, noted that the Exondys 51 clinical trial was poorly done. Doctors leading the trial didn’t
compare patients who received the drug with a “control group” of untreated patients.
“It sets a dangerous precedent if the FDA is going to start approving drugs that aren’t compared
to anything,” Zuckerman said. “Why would a company choose to do a careful, well-designed
study that might show that its product isn’t particularly safe or effective if it can get away with
doing a tiny, poorly designed study with ambiguous results?”
But Laura McLinn, an Indiana mother whose 7-year-old son has Duchenne muscular dystrophy,
was in tears Monday when she heard the news of the drug’s approval. Although her son isn’t
eligible to take Exondys 51, because his disease is caused by a different mutation, McLinn said
she hopes the approval will speed the development of another drug in Sarepta’s pipeline, which
could help her son. She hopes he could enter a clinical trial by the end of the year.
“I’m really overwhelmed,” McLinn said. “We’ve been waiting a long time to hear this.”
The news of FDA approval for Sarepta’s drug follows the agency’s rejection of another highly
touted treatment for Duchenne. In January, the agency ended months of uncertainty about the
drug Kyndrisa after a panel of advisers found that the drug’s effectiveness in trials did not
conclusively show improved walking ability in patients. BioMarin Pharmaceuticals has since
announced it was abandoning development of Kyndrisa.
###
Drug’s approval brings hope, and tough questions TOP
John Boal, Boston Globe
Monday’s approval of the first drug to treat the underlying cause of Duchenne muscular
dystrophy offers hope to young patients handed a cruel sentence — almost certain death before
their 25th birthday. But the impact of the Food and Drug Administration’s decision will extend
beyond boys who suffer from a form of the disease — fewer than 2,000 in the United States —
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and raises complicated questions about the role patient advocacy should play in a regulatory
process rooted in science.
In an e-mail announcing that Cambridge-based Sarepta Therapeutics will be allowed to market
the drug, called eteplirsen, the FDA’s Janet Woodcock said the ruling showed the agency’s
“ability to apply flexibility to address challenges we often see with rare, life-threatening diseases
— while remaining within our statutory framework.” Put more plainly, regulators decided it was
worth taking a chance on eteplirsen, even though only 12 patients were enrolled in Sarepta’s
clinical trial; a study that an independent advisory panel – and even some FDA staffers — found
woefully inadequate.
Advertisement
The drug produces a crucial protein needed for muscle movement that’s lacking in a subset of
Duchenne patients, but there was disagreement within the agency about whether it’s enough to
make a difference. Dr. Ronald Farkas, the FDA’s top drug reviewer, and a critic of Sarepta’s
data, recently quit, and Woodcock — director of the Center for Drug Evaluation and Research —
faced an internal backlash. An independent FDA advisory panel also was not convinced of the
drug’s effectiveness. Following an April hearing in a crowded Maryland hotel ballroom, the
panel narrowly voted to recommend against its approval, despite emotional testimony from
patients and their families. Richard P. Hoffmann, a pharmacist named to the committee to
represent consumers, ended up abstaining. “I was just basically torn between my mind and my
heart,” he said.
That’s the crux of the dilemma facing the FDA. It’s supposed to only allow the sale of medicines
that have been clinically proven to work, and don’t cause harm. If regulators were to be unduly
swayed by anecdotal evidence and heartfelt pleas, drug companies could come to rely on armies
of patient advocates to overcome spotty trial results. But if the approval process is completely
dehumanized, the agency could been viewed as unwilling to put patients’ lives over strict
adherence to bureaucracy.
“The FDA needs to take a step back and re-evaluate how it’s going to do this going forward,”
says Harry Glorikian, a health care consultant based in Lexington. “Historically, we’ve let
science and data drive our decisions when it comes to therapeutics.”
The eteplirsen decision came with a large asterisk — Sarepta has to conduct a two-year study to
better show whether the drug helps maintain or improve mobility — but its entry into the
marketplace represents a major victory for the patient advocacy movement, and is bound to
encourage more such engagement in the drug-approval process. Based on the infighting that
went on over the Duchenne treatment, that’s going to be challenging for the FDA. It has to find a
balance between public opinion and what’s truly in the public interest.
###
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The Boys Who Beat the FDA TOP
Opinion, The Wall Street Journal
Miracles happen. The Food and Drug Administration on Monday approved a drug for muscular
dystrophy after months of delay and bureaucratic infighting. This is a triumph for scientific
innovation, and for young men who will live better and more independently—if the bureaucracy
doesn’t strike back.
FDA announced accelerated approval for eteplirsen by Sarepta Therapeutics SRPT -3.30 %
more than 100 days after the agency’s legally mandated decision date. The therapy is the first for
Duchenne muscular dystrophy patients, typically boys who lose the ability to walk around age 12
before heart or respiratory failure in their 20s. Ten of 12 boys in a clinical trial still walk after
four years on eteplirsen—nearly two football fields farther than a control group.
Agency documents released Monday reveal a protracted fight over the drug between Janet
Woodcock, head of FDA’s drug evaluation center, and various reviewers. As early as May 4 Dr.
Woodcock planned to overrule the agency’s review, which Duchenne experts and clinicians had
picked apart as error-ridden and scientifically questionable. But a division director filed a
complaint under an FDA process for handling disputes, a proceeding we first reported. (“Heart of
Bureaucratic Darkness,” Aug. 10)
The FDA decision paper is a tour of toxic bureaucratic politics: The complaint charged Dr.
Woodcock with the mortal sin of meeting with patients and families too often and attending a
contentious committee meeting. Another charge is that Dr. Woodcock once mentioned that
destroying Sarepta might preclude later innovations, which is obvious and irrelevant to approval.
The criticism is even less believable given that the sticking point was whether the drug produced
protein at a level that was “reasonably likely to predict a clinical benefit.” The drug has already
produced reasonable results in some boys. Dr. Woodcock seems to be the only employee who
noticed that a 2012 law directs FDA to exercise broad flexibility in approving first-in-class drugs
for rare diseases.
Dr. Woodcock also deserves credit for political bravery because her boss, FDA Commissioner
Robert Califf, announced that he would “defer to Dr. Woodcock’s judgment” without taking a
position himself. There’s a profile in non-courage.
FDA’s report notes that members of the review team plan to leave the agency due to concerns
about decision-making and “pressures exerted by outside forces,” presumably those meddlesome
patients who dared to say the drug worked. The agency confirmed to us last week that the
neurology division’s clinical team leader, Ronald Farkas, no longer works at FDA, and he will
not be missed.
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Even with “accelerated” approval, Sarepta must now conduct a double-blind, randomized trial to
confirm its initial findings, or FDA could pull the drug. Some patients will receive the
recommended dose and others will be infused with more. Yet it isn’t clear who would sign up for
a clinical trial when the treatment is on the market, and this could be an opening for more FDA
sabotage.
Sarepta is enrolling a placebo trial to certify later versions of the drug, which use the same
“exon-skipping” technology to jump over different genetic code. Infusing a child’s muscles with
saline is not ethical, but this protocol is the only way to move new iterations through a
recalcitrant FDA.
A Duchenne boy’s veins often weaken so that a port must be inserted into his body, but we’ve
heard the ports are banned in this study on ethical grounds. That means a child whose veins are
deteriorating will be pricked as many times as it takes to start treatment—six, seven needles.
How is this more moral?
If the grimness of placebo trials sounds abstract, ask Mitch and Mindy Leffler. In 2011 their
then-8-year-old son Aidan started a trial for a drug called drisapersen, which FDA later rejected.
The Lefflers, who have two other children, flew or drove from their home near Seattle to
Vancouver, B.C. once a week for two years, the first 48 weeks of which Aidan received dummy
treatment. Aidan is now 13 and in an eteplirsen trial. He still walks.
There will be more Duchenne drama, and some bubbled up Monday afternoon on the not-sobreaking news that drug innovation is expensive: Eteplirsen, now known as Exondys 51, will be
priced based on a child’s weight and cost about $300,000 a year for the average patient. The drug
is expensive to manufacture but years of government delay have no doubt added to the cost.
Congress allowed for accelerated approval precisely to advance treatments for patients with no
other options. But FDA reviewers hate the process because it reduces their life-and-death
political control. Sarepta’s victory is a sign that death by bureaucracy isn’t inevitable.
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DMD Social Media 9/23 Report
40M+ reach for topic (FDA/DMD) on Twitter
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PREVIOUS REPORTS
DMD Social Media 9/20 A.M. Report
25M+ reach for topic (FDA/DMD) on Twitter
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DMD Social Media 9/19 P.M. report
15M+ reach for topic (FDA/DMD) on Twitter
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DMD Social Meida 9/19 A.M. report
14M+ reach for topic (FDA/DMD) on Twitter
Total Mentions up 7550%
Unique Authors up 6786%

Tweets from the Hill
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Additional Tweets of Note
The Boston Globe @BostonGlobe 13 minutes ago
As condition of FDA's approval of Sarepta drug, company will conduct two-year randomized controlled trial bos.gl/XLARdlI
Kimberly Leonard @leonardkl 2h2 hours ago
FDA has fast-tracked a drug to treat Duchenne muscular dystrophy: http://www.usnews.com/news/articles/2016-09-19/fda-fast-tracks-drugfor-duchenne-muscular-dystrophy?src=usn tw … #DMD
Medscape @Medscape 1h1 hour ago
NEWS ALERT: FDA grants accelerated approval for eteplirsen, first drug approved for DMD patients.
Forbes @Forbes 38 minutes ago
Sarepta has won a long-sought-after approval for its drug to treat DMD, but with a catch:on.forbes.com/6015B7dOF https://t.co/MXz1gxzC3O
Laura Helbling @Laura_H 2m2 minutes ago
Per Sarepta eteplirsen summary review, Commissioner Califf deferred to CDER Director Woodcock's judgment. http://www.accessdata.fda.gov/drugsatfda_docs/nda/2016/206488_summary%20review_Redacted.pdf …
C. Michael Gibson MD @CMichaelGibson 7m7 minutes ago
Wow #Eteplirsen approved by FDA http://www.accessdata.fda.gov/drugsatfda_docs/appletter/2016/206488Orig1s000ltr.pdf …
Adam FeuersteinVerified account @adamfeuerstein 14m14 minutes ago
And there it is…. $SRPT eteplirsen approved. FDA letter —>
http://www.accessdata.fda.gov/drugsatfda_docs/appletter/2016/206488Orig1s000ltr.pdf …
Donna Young @DonnaYoungDC 8m8 minutes ago
Donna Young Retweeted Donna Young
#FDA PR & letter for $SRPT #eteplirsen http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm521263.htm …
http://www.accessdata.fda.gov/drugsatfda_docs/appletter/2016/206488Orig1s000ltr.pdf … #Duchenne #DMD #biotech
Michael McCaughan @RPMReportMike 12m12 minutes ago
Eteplirsen approval letter signed by CDER Director Woodcock. Decision was appealed to Califf, who deferred to Woodcock. Unger appealed.
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David Maizenberg @biologypartners 43s44 seconds ago
FDA approves Sarepta's Eteplirsen. Stock skyrockets. DMD families celebrate. Statisticians frown. Many essays will b written about this saga
Marilynn MarchioneVerified account @MMarchioneAP 1m1 minute ago
A win for rare disease advocates: #FDA approves1st Duchenne #musculardystrophy drug, $SRPT Sarepta's eteplirsen http://tinyurl.com/zboal5z
Kim McCleary @KimTweetsDC 19m19 minutes ago
#FDA will require #Sarepta to conduct addl study to confirm clinical benefit of #eteplirsen.
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm521263.htm … #Duchenne #DMD
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From:
To:
Cc:
Subject:
Date:
Attachments:

Sherman, Rachel
Davies, Kathleen; Soreth, Janice M
Califf, Robert; McCall, Jonathan *
FW: Can you send me the latest version of Rob"s appeal memo?
Thursday, September 08, 2016 4:40:31 PM
2016 Sept 08 Eteplirsen JM CLEAN-COMMENTED.doc
2016 Sept 08 Eteplirsen JM TRACKED.doc
Cover note Sept-8-2016 JM CLEAN.doc
Cover note Sept-8-2016 JM TRACKED.doc

Hi guys,
I offered the two of you up as judicious, careful, ex (or semi ex) CDER readers. Please review and see
if anything pops out at you.
If possible tonight or early tomorrow. Let me know if you want to discuss. And thank you!!
Rachel
PS Please see Jonathan’s request below. Needless to say, I have not been good about version
control (although I have tried)…..
From: McCall, Jonathan *
Sent: Thursday, September 08, 2016 4:36 PM
To: Sherman, Rachel
Subject: RE: Can you send me the latest version of Rob's appeal memo?

You bet. This is a tidied version (clean and tracked) that I put together this afternoon; I’m also
including the cover letter.
One request: if you make changes, can you make them to the tracked version? I’ll take that and recreate a clean/commented version for tomorrow.
Thanks!
-J
From: Sherman, Rachel
Sent: Thursday, September 08, 2016 4:32 PM
To: McCall, Jonathan *
Subject: Can you send me the latest version of Rob's appeal memo?

Thanks!
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From:
To:
Subject:
Date:
Attachments:

FYI (b) (6)

Sherman Rachel
Califf Robert
FW: CDER Trade Press News Update September 30, 2016
Friday, September 30, 2016 9:30:41 AM
image002.png
image003.png
image004.png
image005.png
image006.png
image008.png
image010.png
image011.png

is a close friend of Bob’s.

From: CDER Trade Press
Sent: Friday, September 30, 2016 9:20 AM
To: CDER Trade Press
Subject: CDER Trade Press News Update September 30, 2016

Today’s Headlines (click to go directly to the article):
(The Pink Sheet – NOTE: Informa publications including, the Pink, Tan, and Gold Sheets along with the RPM Report and Scrip
Regulatory Affairs significantly changed their format. Those publications are now all included under the “Pink Sheet” banner)
The Eteplirsen Approval: Former FDA Officials Weigh In On The Science
Priority Review Voucher Program For Rare Pediatric Diseases Extended As FDA Lowers Fee
(Regulatory Focus)
Priority Review Voucher Fees to Decline in FY 2017
(FDA News)
Pharmaceutical Industry Seeks Faster Track for Antimicrobial Susceptibility Tests
(Inside Health Policy)
House Speaker, Senate Majority Leader Want 'Cures' Passed In November
(FDA Webview)
Court Allowing FDA to Regulate Medical Practice: Attorneys
FDA Clinical Hold on Alcobra ADHD Trial
Comments on Quality Metrics Technical Guidance
(BioCentury Extra)
GOP leaders pushing for 21st Century Cures Act
House passes bill to extend voucher program
Senate right-to-try bill derailed
*If you are unable to access a link within an article, please respond to this email, and we will provide you the text of the linked article.
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The Eteplirsen Approval: Former FDA Officials Weigh In On
The Science
29 Sep 2016
·

Opinion
Ramsey Baghdadi @Ramsey_Baghdadi ramsey.baghdadi@previsionpolicy.com

Executive Summary
A former CDER director, office director, division director, and supervisory reviewer agreed to comment for the record on
the merits of the science that formed the basis of FDA’s accelerated approval of the Duchenne Muscular Dystrophy
therapy Exondys 51.
FDA’s decision to grant accelerated approval to Sarepta’s DMD drug Exondys 51 (eteplirsen) has generated divergent
opinions on what the approval means to the agency standards for approval and to the relationships between the different
review levels within the Center for Drug Evaluation and Research.

Patient Advocacy With FDA Review Staff Will Be Tougher Post-Sarepta
By Cole Werble 23 Sep 2016

Efforts by CDER management to encourage more interaction between patients and FDA reviewers may be part of the
collateral damage from the difficult FDA review of Sarepta’s Exondys 51. The hopes of parents of boys with DMD pushed
the regulatory flexibility by CDER management on this application – but may end up limiting the willingness of FDA
reviewers to...
Read the full article here

Eteplirsen Review Offers Lessons For FDA, Advocacy Groups, Industry
By Sue Sutter 21 Sep 2016

Agency reviewers believed the line between patient input and external intimidation had been crossed; early data from the
Sarepta muscular dystrophy drug's flawed development program stoked patient community expectations and made
regulatory review difficult.
Read the full article here

Further coverage of those issues can be found in the sidebars, but behind them all is the important fundamental
assessment on the quality of the science: do the data in the eteplirsen application support accelerated approval?
To bring in knowledgeable observations on the interpretation of the science behind the Exondys 51 accelerated approval,
we asked four former senior FDA officials to comment on the review. These are experts removed from direct involvement
in the internal debates on the Sarepta application but experienced in the hard work of FDA regulatory science:
Former Center for Drug Evaluation & Research Director Carl Peck
Former Division of Neuropharmacology Drug Products Director Paul Leber
Former Office of Drug Evaluation II Director Robert Meyer
Former Supervisory Medical Reviewer Thomas Garvey
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After a review of the documents and scientific arguments released by FDA at the time of approval, all four agreed to have
their remarks published in their entirety for the record.
Carl Peck

Former CDER Directer
Chairman & Founder, NDA Partners
First of all, this is regulation at its best. We have really competent people in FDA, all who understand the science and all
who care about the patients. This is all legal, there is no malfeasance or anything like it. We are so lucky to have a
transparent process here.
Second, there has been a concern expressed about a center director who gets involved in the review process. Again, that’s
regulation at its best. You don’t want a center director who doesn’t know or care about the science or a center director
who doesn’t care about the review. Remember, the authority to approve drugs resides with the HHS Secretary, that is
delegated to the FDA Commissioner who in turn delegates it to the center director, who in turn delegates it to the office
and division directors. During my time as center director, I personally reviewed and signed at least three NDAs. There is
nothing unusual about this.
Looking through the summary review, these documents are really informative and powerful. The key issue that emerges is
the meaning of the biomarker that they selected [dystrophin production]. The question is, is it going to benefit patients?
The answer to that question is not entirely clear. As you read through the documents, Janet and Unger agree on a lot of
things. The disagreement is over whether the evidence fits into the accelerated approval regulation. That is a judgment
call, plain and simple.
My personal view is that Janet made the right decision. Because it’s the decision I would have made.
My personal view is that Janet made the right decision. From the information that I have seen, that is the decision I would
have made.
The idea that it weakens the standard I don’t believe is true. A lot of these issues first evolved during the AIDS crisis that I,
along with former Commissioner Frank Young and then David Kessler were thrust into. We wanted to have rules and good
science that also gave these young men opportunity for relief and who were otherwise guaranteed a fatal outcome.
My conclusion on the Sarepta decision is not a feeling. It’s the result of an analysis of the publicly available evidence. The
basic approval criterion that we’re used to for standard drugs is based on frequentist statistics – the P value gives you a
very simplistic yes or no answer that can be misleading. Is it greater than 0.05 or less than 0.05? It formally excludes all
other information or evidence. Lots of things happen in clinical trials and there is a lot of information to consider.
Although a formal Bayesian analysis that considers all available data was not undertaken in this instance, implicitly or
intuitively, that is what Janet applied to this.
Am I convinced by the muscle data? No, not by itself. But by the totality of evidence? Yes.
What I think is in play here is the philosophical framework that each has brought to bear on the evidence and accelerated
approval. Strong personalities stake out positions and sometimes it’s hard to move them.
Paul Leber

Former Division of Neuropharmacological Drug Products Director
Director, Neuro-Pharm Group, LLC
Section 21 CFR 314.510 of FDA’s regulations state that “FDA may grant marketing approval for a new drug product on the
basis of adequate and well-controlled clinical trials establishing that the drug product has an effect on a surrogate endpoint
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that is reasonably likely, based on epidemiologic, therapeutic, pathophysiologic, or other evidence, to predict clinical
benefit.”
Dr. Woodcock, who held signatory authority for the Exondys 51 (eteplirsen) NDA, concluded (see her Center Director
Decisional Memo) (1) “…that there is evidence from adequate and well-controlled trials, and supportive evidence, that
exposure to eteplirsen increases dystrophin protein production in muscle cells” and (2) “… that both the biochemical data
and the clinical data lead me to conclude that an “increase in dystrophin production” is reasonably likely to predict clinical
benefit in DMD.”
Viewed from a strictly scientific perspective, however, the evidence cited to justify the marketing of eteplirsen is quite
weak, perhaps even grossly inadequate.
Accordingly, FDA’s decision to approve eteplirsen for marketing appears on its face to conform fully with the requirements
of existing federal drug regulatory law and regulation.
Viewed from a strictly scientific perspective, however, the evidence cited to justify the marketing of eteplirsen is quite
weak, perhaps even grossly inadequate. At the crux of the problem is the ill-conceived notion that an individual can
determine in any substantively meaningful way whether an un-validated surrogate is likely to predict anything, let alone a
drug effect. A belief, no matter how strongly held, is not scientific evidence. To meaningfully evaluate the predictive power
of a surrogate one needs to determine whether, and if so, how a change in the surrogate is related to a change in the
clinical status of patients over the full range of outcome states that are of potential clinical interest.
The scientific limitations of un-validated surrogates are well known; in 1992, when the accelerated approval rule was first
published for comment, I submitted a formal comment to the administrative file of the pending regulation urging that it
not be adopted.
I suspect the rule survives because it provides a way for the FDA to be flexible in its evaluation of “promising drugs”
intended for the treatment of serious and life-threatening illness.
For the record, what I know of the eteplirsen derives from a cursory read of several documents explicating the views of
FDA officials who were involved in an extensive and protracted internal debate concerning the ‘approvability’ of Sarepta’s
NDA.
Robert Meyer

Former Office of Drug Evaluation II Director
Director, Virginia Center for Translational & Regulatory Sciences at UVA School of Medicine
Focusing on the science of it over the process, from my point of view, I would characterize the database provided by the
company to FDA as interesting and I would see there might be some evidence of an effect, but I would not see that there
was a basis for approval based on substantial evidence.
To be honest, I had more concerns on the safety side than expressed in the FDA documents. Based on the small number of
patients studied, there is only about a 1 in 20 chance of seeing an event from a safety perspective, meaning even
something occurring at a rate of 1 out of 100 patients exposed can’t be excluded. While no important signal was seen with
eteplirsen, when you look at the predicate drug, Biomarin’s drisapersen, which was not approved, it had some pretty
serious side effects from a safety perspective.
I had more concerns on the safety side than expressed in the FDA documents.
On efficacy, what puzzled me is that the treatment of dystrophin production as a valid surrogate seems less credible when
viewed in context the Biomarin drug, and that did not seem to be incorporated into the review decision. Biomarin
conducted a pretty substantial, rigorous, well-controlled trial so they did some pretty substantial work on this. In essence,
the Biomarin program more robust and despite them showing some pharmacodynamic improvement on dystrophin and
early function, the larger, longer trials failed.
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One other thing to consider is the confirmatory data. If, for instance, the main trial to confirm the subpart H is a doseresponse design without a placebo (and the Western Blots did not show a dose-response) the failure to show a difference
between the regular dose and high arm could mean neither worked, the trial failed or both worked equally – and you
won’t know.
I think the decision reflects a tension between the staff within the center and Dr. Woodcock. She talked about the FDA’s
longstanding concern about never approving drugs that end up to be ineffective. She’s expressed concern about denying
drugs when the risk is the other way – not approving drugs that may be effective. That’s a legitimate point of view,
particularly for a very dire disease with no effective therapies. And the ultimate authority to approve drugs rests with the
HHS Secretary and is delegated down the chain. She has the perfect right to intercede, but it is highly unusual.
Besides the internal staff, Janet did get to speak to the advisory committee directly and make these points to them. And
still, they mostly recommended against it by a slim majority. So, she’s not just acting against the decisions of the people in
the review division, but also against the recommendation of the advisory committee.
The closest parallel to this is kind of decision is oncology. Sarepta did show four patients who are substantially out on
treatment, who would have been predicted to have lost ambulatory function, but who have not. Most cancers at a late
stage never see a regression, so if you see evidence of regression even in a small number of patients in an uncontrolled
sample, that can be compelling.
So maybe this accelerated approval decision is not unprecedented, but the politics here seem pretty rare.
Tom Garvey

Former Supervisory FDA Medical Reviewer, Division of Cardio-Renal Drug Products
Founder, Garvey Associates, Inc.
Eteplirsen, a drug with a novel mechanism involving eliding translation of a mutated, dysfunctional exon, is aimed at
Duchenne’s Muscular Dystrophy (DMD), an inborn, X-linked genetic error resulting in inexorably progressive muscle
wasting and death usually before the fourth decade for which no significantly effective therapy exists currently. Sarepta
Therapeutics developed eteplirsen with considerable FDA input, and, seeking “accelerated approval” to market the drug,
submitted a new drug application (NDA) to FDA on June 26, 2015.
Even without access to the primary data and other key information, it seems clear, on the basis of assessments by
experienced and competent FDA reviewers and supervisors, that although the drug appears to be safe, the data submitted
in the eteplirsen NDA do not meet the Agency’s current evidentiary standards for effectiveness and, hence, the drug does
not qualify for any sort of approval. As an aside, that this is the case appears to have been obvious very quickly after
submission and raises the question of why there was not a refusal-to-file (RTF). There was no RTF, apparently, and, hence,
FDA agreed to review the NDA indicating that the possibility of approval was entertained by somebody high enough in the
FDA hierarchy to ensure filing.
By law, regulations and precedent, the eteplirsen NDA is not approvable. Yet, Janet Woodcock has asserted that regardless
of the eteplirsen NDA’s glaring deficiencies (even though the drug was developed with FDA’s vigorous assistance) that the
drug, is approvable for marketing.
I think that what Dr. Woodcock may really mean is that FDA’s handling of drugs like eteplirsen for indications like DMD
must change.
I think that what Dr. Woodcock may really mean is that FDA’s handling of drugs like eteplirsen for indications like DMD
must change. I am quite sure that FDA has been considering how to modify evidentiary standards for approval of drugs like
eteplirsen, recognizing that recent advances in science and medicine are rapidly producing new knowledge and
therapeutic approaches to previously intractable disease/conditions that may not fit well into the current regulatory
framework. Beyond the thorny legal and epistemological issues, individualized or personalized medicine, to some extent
driven by fast moving advances in understanding and manipulation of the genome and epigenome as well, have resulted in
a new world of therapeutic endeavor and this must be considered.
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This is not an easy problem. FDA’s pace in dealing with such matters is typically and, perhaps, reasonably, glacial. It is
possible, however, to accelerate the process.
Because of its many “warts,” the eteplirsen NDA may not have been the best choice to prod FDA into action, but I suspect
that Dr. Woodcock decided that something had to happen. Overall, I think the situation is not unusual in that FDA has, in
the past responded to real-world situations (e.g., the need for HIV/AIDS drugs) of a sort that could only be encountered by
FDA, by moving regulatory science forward to better serve and protect the public.
A positive aspect of the furor over eteplirsen is FDA’s exemplary and laudable willingness to allow the public almost
complete access to the intra-mural goings on.
From the editors of the RPM Report
(Return to Top)

Priority Review Voucher Program For Rare Pediatric
Diseases Extended As FDA Lowers Fee
29 Sep 2016
·

Analysis

Derrick Gingery @dgingery derrick.gingery@informa.com

Executive Summary
Next fiscal year will be a good one to redeem a voucher, and probably to qualify for one as well.

FDA review costs are decreasing, which has pushed down the cost to redeem a priority review voucher.
The voucher redemption user fee will be $2.71m in FY 2017, the agency said in a Federal Register notice scheduled to be
published Sept. 30. It is about $21,000 less than the FY 2016 fee of $2.73m.
The announcement comes a day after Congress voted a second time to prevent the rare pediatric disease priority review
voucher program from expiring. As part of the Continuing Resolution that will fund the government through Dec. 9,
Congress included a provision extending the voucher program until the same day.
When Congress returns after the presidential election, they will address the federal budget for fiscal year 2017 and likely a
longer extension of the voucher program.
The fee applies to the tropical disease as well as the rare pediatric disease priority review voucher.
Both programs allow a voucher holder to receive a priority review for any application they choose.
FDA is allowed by law to set a separate fee for priority review voucher redemption that is based on the difference between
the average cost of a standard and priority NDA review.
FDA said in the notice that it used FY 2015 data to determine the FY 2017 voucher fee. The cost of a standard NDA/BLA
review was $3.98m and a priority review $6.64m. The difference between those plus a multiplier to adjust for cost
increases in FY 2016 resulted in the final rate.
Last year's voucher fee used standard and priority review costs that were slightly higher: $3.99m and $6.66m, respectively
(see graphic).
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Source: Federal Register notices
FDA changed its formula for calculating priority review costs beginning for FY 2013. The result was costs that were much
lower than under the previous calculation. (Also see "FDA Priority Review Costs Remain Stable While Voucher Fee Ticks Up"
- Pink Sheet, 1 Sep, 2014.)
FDA is giving industry several fee breaks in FY 2017. Prescription drug user fees will decrease significantly because the
agency had to rebate fees it had collected above what was appropriated by Congress.
The application fee dropped more than 14% compared to the FY 2016 rate. (Also see "PDUFA Fees Forced Down For FY
2017 Due To Refund Provision" - Pink Sheet, 27 Jul, 2016.)
Congress Saves Program Twice
With industry celebrating the fee decrease, stakeholders are joining to rejoice in the rare pediatric disease voucher
program's continuation, even if it is temporary.
It has proven popular since its creation in 2012. More pediatric vouchers have been issued to date than tropical disease
vouchers, despite the tropical disease program existing much longer. (Also see "Tracking The Priority Review Vouchers" Pink Sheet, 27 Jul, 2016.)
The most recent award went to Sarepta Therapeutics Inc., following FDA's approval of its Duchenne muscular dystrophy
treatment Exondys 51 (eteplirsen).
Among the benefits of the voucher is that it can be sold to another company. Sarepta expects to sell its voucher, which
could command hundreds of millions of dollars. (Also see "Duchenne Surprise: Sarepta Prices Exondys 51 Below
Expectations" - Scrip, 19 Sep, 2016.)
Industry and rare disease advocates mobilized in recent weeks to ensure the program was extended beyond its Oct. 1
expiration.
Their lobbying was so effective that Congress actually passed two bills saving the program. A stand-alone bill, the
Advancing Hope Act, was headed to President Obama on Sept. 27. It would extend the program through Dec. 31.
But it was muted when Congress passed a continuing resolution funding the government for another three months that
Obama signed on Sept. 29.
A provision within that bill extended the program until Dec. 9.
It seems that stakeholders were hedging against a CR not passing and the government shutting down. But the move also
illustrates the influence the rare disease and industry lobbies have on Capitol Hill.
Rare disease groups have been pushing for an extension as part of the 21st Century Cures legislation, but when it became
clear that bill would not gain any attention prior to the deadline, they moved to the CR and stand-alone options. (Also see
"Pediatric Rare Disease Voucher Program Faces Expiration" - Pink Sheet, 10 Sep, 2016.)
The experience also may be indicative of FDA's lack of influence on the Hill in this instance. Agency officials have made
clear on several occasions that they do not like the voucher program because it directs additional resources toward
applications that may not necessarily deserve it. (Also see "Review Voucher Program For Rare Pediatric Diseases Should
Not Be Reauthorized, US FDA Says" - Pink Sheet, 3 Mar, 2016.)
Incidentally, Senate Majority Leader Mitch McConnell, R-Ky., said in a Sept. 29 press conference his top priorities for the
lame-duck session are funding the government and the Cures legislation.
Cures is intended to help push innovative drugs to the market faster and includes additional research funding for NIH, as
well as precision medicine and the Cancer Moonshot initiatives. It also includes some FDA policy changes, but no new
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money as of yet. (Also see "FDA Wouldn't Get Funding Boost As Part Of Senate GOP Innovation Bill" - Pink Sheet, 9 Mar,
2016.)
No New Vouchers Appear Affected
Even though the program survived, there does not appear to be any NDAs that would have suffered had the extension not
passed.
Of the user fee goal dates between Sept. 30 and Dec. 9, none appear to fit the criteria for a rare pediatric disease voucher.
The designation process for potential voucher eligibility will continue as well, which also should benefit future sponsors.
A designation is not required to receive a voucher, but it can expedite the process.
FDA's Office of Orphan Products Development, which administers the program, also reviews orphan product designation
requests. Its workload has forced it to extend its goals for completing reviews. (Also see "Orphan Designation Requests To
Get Slower Reviews" - Pink Sheet, 10 May, 2016.)
(Return to Top)

Priority Review Voucher Fees to Decline in FY 2017
Posted 29 September 2016 By Zachary Brennan

The US Food and Drug Administration (FDA) on Thursday unveiled the new user fee rates for the tropical disease and rare
pediatric disease priority review voucher (PRV) programs. The additional fees necessary to use the vouchers for both
programs are set to decline by about $20,000 when compared to last year.
Tropical Disease Priority Review Voucher User Fee

Year
FY 2011

Voucher Fee

FY 2012

$5,280,000

FY 2013

$3,559,000
$2,325,000

FY 2014
FY 2015

$4,582,000

$2,562,000

FY 2016

$2,727,000

FY 2017

$2,706,000

Rare Pediatric Disease Priority Review Voucher User Fee
Year
FY 2014

Voucher Fee

FY 2015

$2,562,000

FY 2016

$2,727,000

FY 2017

$2,706,000

$2,325,000
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The new rate is based on FDA's estimate that the cost of a standard review for new molecular entity (NME) new drug
applications (NDAs) and biologic license applications (BLAs) will be about $3,977,000, while the cost of a priority review for
NME NDAs and BLAs is about $6,642,000, meaning the agency thinks such costs will be slightly less in FY 2017 than FY
2016.
FDA's estimates are based on the costs FDA saw in FY 2015 when it reviewed 56 NDAs and BLAs. The total cost to review
the 56 applications in FY 2015 (32 NME NDAs with clinical data and 24 BLAs) was $289,352,000, according to FDA.
Eleven PRVs have been awarded so far (including the latest to Sarepta) and five have been sold (including the one Gilead
bought in 2016), with one selling for $350 million in August 2015 to AbbVie.
The rare pediatric disease and tropical disease PRV fees established in the new fee schedule must be paid for any
application that is received on or after 1 October 2016, and must be paid in addition to any other fee due under the
Prescription Drug User Fee Act (PDUFA).
In addition to the fee announcement, Congress this week passed a short-term extension to the pediatric PRV program so
that it would not sunset at the end of September. Negotiations for another extension are ongoing.
(Return to Top)

Pharmaceutical Industry Seeks Faster Track for
Antimicrobial Susceptibility Tests
Drug manufacturers are pressing for faster approval of antimicrobial susceptibility tests, because without them, physicians
are reluctant to prescribe new antibiotic drugs, even when they have received FDA approval.
The tests are not only used to drive individual patient treatment decisions toward the most effective therapies, but can
also provide summary data for empirical use of broad-spectrum antibiotics and formulary decisions, and can help track the
development of resistant strains of bacteria.
At an FDA workshop, representatives from the industry called for simultaneous approvals, or the creation of an expedited
regulatory pathway for the devices — similar to what has already been done with the Fast Track designation in drug
development.
The GAIN Act, passed by Congress in 2014, authorizes prioritized review and marketing exclusivity for qualified antibiotic
drug applications. But in the clinical setting, physicians are wary to prescribe the new antibiotic treatments without the
results of a related test, which can take years to develop and commercialize.
The FDA recently published a draft guidance encouraging coordinated development of the drugs and tests, including early
and frequent communication with both CDER and CDRH. The agency stressed that it was pursuing coordinated
development, not co-development, and that the process would not be similar to the approval of in vitro companion
diagnostic tests.
Clearance of ASTs, categorized as Class II devices, would still have to come after the approval of an NDA. The FDA will
continue to make its review decisions independently.
“CDRH can communicate with CDER and review the 510(k) submission during the NDA review process, to maximize the
likelihood that AST device clearance can occur either coincident with or shortly after drug approval,” according to the draft
guidance. The FDA is accepting public comments until Nov. 21.
At the workshop, representatives from the agency said pharmaceutical companies and device manufacturers could present
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early, pre-submission coordinated development plans for FDA review and comment free of charge, and encouraged joint
meetings between CDER and CDRH reviewers and members from both industry firms.
“We’re only doing part of the job in addressing an unmet need,” said Kevin Krause, director and head of microbiology at
Achaogen. “It is only partially helpful to bring a drug to market faster when we don’t have AST available at the same time.”
Clearance of an AST, especially complex automated versions, can sometimes take months or years after an NDA approval,
Krause said, and companies may still need up to a year after receiving clearance to commercialize the test, further delaying
widespread use of the antibiotic.
The draft guidance can be read here: www.fdanews.com/09-29-16-FDADraftGuidanceASTs.pdf. — Conor Hale
(Return to Top)

House Speaker, Senate Majority Leader Want 'Cures'
Passed In November
September 29, 2016

Senate Majority Leader Mitch McConnell (R-KY) and House Speaker Paul Ryan (R-WI) said Thursday (Sept. 29) they want to
complete work on the 21st Century Cures Act in the lame-duck session, coming after leaders of the Senate health and
House Energy & Commerce committees released statements this week saying they are working towards an agreement. As
talks continue, a source says new language addressing restrictions on generic drug makers getting drug samples has been
floated as a funding offset.
“My own personal priorities are funding the government and the 21st Century Cures bill, which I think could end up being
the most significant piece of legislation we pass in the whole Congress,” said McConnell at a press conference. “The
president is interested in it -- Precision Medicine. The vice president is interested in it -- Cancer Moonshot. I’m interested
in it -- regenerative medicine. There are a lot of us who are deeply invested in that and I think that will be a top priority in
the Senate in the lame duck, as well as funding the government.”
McConnell said President Obama, Vice President Joe Biden and Ryan want to move forward with the legislation this
year.
Senate health committee ranking Democrat Patty Murray (D-WA) joined Chairman Lamar Alexander (R-TN) in pushing for
movement on the Senate version of the 21st Century Cures Act in a statement Wednesday (Sept. 28), saying both
lawmakers are committed to getting a result this year that would lead to lifesaving medical breakthroughs. The joint
statement says the Senate version of the bill would focus on providing support for Cancer Moonshot and precision
medicine initiatives.
House E&C lawmakers additionally released a statement saying they were committed to getting the bill signed into law this
fall.
“We have been working hard for months, and we will continue to work toward an agreement that can pass both chambers
and be signed by the president. And the good news is that we are on the cusp of something special,” said Chairman Fred
Upton (R-MI), ranking Democrat Frank Pallone, Jr. (NJ), Rep. Diana DeGette (D-CO) and health subcommittee Chairman
Joseph Pitts (R-PA) and ranking Democrat Gene Green (TX).
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The House-passed bill, one of Upton’s legislative priorities, has stalled despite repeated efforts by Upton to move the
legislation.
Concerns about increased funding for the National Institutes of Health have been cited as a major stumbling block by
Democrats, given that many offsets for the House version of the bill have since been used for other bills.
Earlier this month Murray told IHP that NIH funding is “the one thing that is critically important” for Democrats.
Negotiations on NIH funding are ongoing between Alexander and Murray, an congressional aide recently said.
A source told IHP lawmakers are eying an offset that would prevent brand pharmaceutical companies from barring generic
makers access to samples of drugs, however the source clarified that the language is not identical to Senate and House bills
aimed at addressing the same issue. The two pending bills, the Creating and Restoring Equal Access to Equivalent Samples
Act and the Fair Access for Safe and Timely Generics Act, aim to allow generic manufacturers to sue brand-name
manufacturers for injunctive relief if they restrict samples of a branded product.
The White House declined to comment when asked about the discussions. -- David Lim (dlim@iwpnews.com) (Return to
Top)

  

Court Allowing FDA to Regulate Medical Practice: Attorneys
09/29/2016

A 9th Circuit Court of Appeals decision appears to “impermissibly grant FDA authority to regulate the practice of medicine
and to further muddy the regulatory morass governing off-label use of products,” according to attorneys Anne
Walsh and Andrew Hull (Hyman, Phelps & McNamara). Writing in their firm’s FDA Law Blog, the two discuss the felony
conviction and 48-month imprisonment of a Nevada urologist for conspiracy to commit adulteration under the Federal Food,
Drug, and Cosmetic Act (FFDCA).
Complaints by the doctor’s medical assistants to the state medical board that he was reusing single-use needle guides in
multiple invasive prostate procedures led FDA’s Office of Criminal Investigations (OCI) to open an investigation.
The post says that the relevant section of the act discusses adulteration of items that are “held for sale” and the doctor
argued that the needle guides were not held for sale because he never transferred their ownership to the patients, instead
simply using them in treating patients. The district federal court rejected this argument as did the appeals court.
On appeal, the doctor also claimed that his reuse of single-use needle guides was an allowable off-label use of a medical
device.
“Although the outcome … may have been appropriate based on the egregious nature of … the conduct, the decision
unfortunately clouds, rather than clarifies, important issues,” the attorneys write. “There can be no dispute that Congress did
not intend FDA to regulate the practice of medicine via the FFDCA.”
They note that other remedies are available to deal with such behavior either through state medical board or malpractice
suits. However, they say, “the Ninth Circuit holding criminalizes the doctor’s practice of medicine via a logically tortuous path
by characterizing his use of a device in treating patients as a commercial act (holding for sale). And the court left open
questions such as whether a physician’s use of a device in the provision of free medical services or the use of general office
equipment to treat a patient would be covered. The court also dismissed [the doctor’s] contention that his actions
constituted permissible off-label use under the FFDCA.”
They report that the appeals court opinion said that while a doctor may exercise professional judgment in the off-label use of
unadulterated products, nothing in the FFDCA or caselaw suggests that the use of adulterated products is ever permissible.
“This less-than-clear explanation carries a strong risk of being taken out of context,” Walsh and Hull write. “The court’s
‘bright-line’ rule prohibiting the use of adulterated products fails to consider the nuances of the FFDCA, which considers a
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device adulterated if it has a new intended use for which it is required to have, but lacks, pre-market approval. What the
court should have clarified is that its holding is limited to products that are adulterated … because they were held under
insanitary conditions, which is what was charged here, and not because they were being used off-label (single use versus
reuse).”
In passing, the attorneys also reference the recent media and congressional interest in OCI’s work and ask whether its
involvement in this case, which they say may have been more appropriately adjudicated by the state medical board and
medical malpractice suits, is another example of misplaced OCI attention.

(Return to Top)

FDA Clinical Hold on Alcobra ADHD Trial
09/29/2016
FDA has placed a clinical hold on an Alcobra Ltd. clinical trial called MEASURE that is evaluating its investigational drug MDX (metadoxine)
extended release for treating adult patients with attention deficit hyperactivity disorder. Alcobra says it has has not yet received written
notice of the clinical hold from the agency, however, based on verbal communications, the hold is due to adverse neurological findings in a
pre-clinical study. “The FDA notification was not based on clinical safety data observed in the ongoing MEASURE study, which has enrolled
nearly 500 subjects, or previous clinical studies involving MDX,” it says.

In contrast to available treatments, MDX is a not a stimulant and shows no signs of abuse or addiction, Alcobra
says. “It has a differentiated mechanism of action that targets neither dopamine nor norepinephrine,” the
company says. “Our two Phase II placebo-controlled studies showed significant clinical improvement in clinical
symptoms with high response rates and a rapid onset of action. The trials also demonstrated favorable
tolerability.”

(Return to Top)

Comments on Quality Metrics Technical Guidance
09/29/2016

Pharmaceutical Research and Manufacturers of America says in a comment letter on an FDA draft guidance on quality
metrics technical conformance that it commends the agency’s innovative vision to harness its new authorities under the
FDA Safety and Innovation Act to use quality metrics reporting in risk-based scheduling of drug manufacturing
establishments. The trade association says that to date industry has devoted considerable time determining how quality
metrics can be defined and used by industry and FDA to transform regulation of drug manufacturing quality. The letter
offers general comments on:
         relationship of the quality metrics technical conformance guide to the request for quality metrics draft guidance;
         continued alignment and collaboration across FDA:
         IT infrastructure and validation; and
         data security and confidentiality.

The group also provided specific technical comments.
Baxter asks for an opportunity to evaluate the potential to harmonize this draft with the CDRH metrics effort since it
appears that both programs are trying to accomplish similar results. It also asks for a single document clarifying all
definitions.
The International Society for Pharmaceutical Engineering says that additional detail and clarity as discussed in its specific
comments would be beneficial in areas such as technical specifications, definitions, and format for XML data submission.
Sanofi’s letter says it understands that FDA plans to issue revised draft guidance on submission of quality metrics data and
asks that, as needed, the technical conformance guide be amended to reflect the contents of the revised draft comments
and then be released again for public comment.
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Finally, the Parenteral Drug Association (PDA) suggests that to streamline implementation and maximize learning, FDA
“provide a pilot or ‘sandbox’ where companies could make example submissions and receive FDA feedback on whether
the response meets expectations. PDA further recommends FDA engage in collaborative dialog on preparing the
validation rules for these data sets rather than waiting to disclose the rules once finalized.”

(Return to Top)

GOP leaders pushing for 21st Century Cures Act
Passing the 21st Century Cures Act during the lame duck session of Congress following the elections is a high priority,
Senate Majority Leader Mitch McConnell (R-Ky.) and House Speaker Paul Ryan (R-Wis.) each said Thursday. The House
passed a version of the bill (H.R. 6) in July 2015, but the Senate has not passed companion legislation (see BioCentury, April
18).
Briefing reporters, McConnell said he has two priorities for the lame duck session: “funding the government and the 21st
Century Cures bill, which I think could end up being the most significant piece of legislation we pass in the whole
Congress.” McConnell noted that President Obama favors the bill because it would fund the Precision Medicine Initiative
and Vice President Biden supports it because it would fund the Cancer Moonshot Initiative.
McConnell added that he favors its enactment because of his interest in regenerative medicine. He is pushing to
incorporate the Reliable and Effective Growth for Regenerative Health Options that Improve Wellness (REGROW) Act (S.
2689) into the Senate version of 21st Century Cures legislation. REGROW would create a pathway for FDA to conditionally
approve cellular therapies based on “preliminary clinical evidence of safety, and a reasonable expectation of effectiveness,
without initiation" of Phase III trials.
Ryan told reporters the 21st Century Cures Act is one of several bills already passed by the House that could also be passed
by the Senate in the lame duck session. In a statement Wednesday, Senate Health, Education, Labor and Pensions
Committee Chairman Lamar Alexander (R-Tenn.) and the committee’s ranking Democrat Patty Murray (D-Wash.) said they
are continuing to work on a Senate version of the bill, and are "committed to getting a result this year that will lead to
lifesaving medical breakthroughs and advance President Obama’s Precision Medicine Initiative and Vice President Biden’s
Cancer Moonshot.”
Despite the expressions of support, enactment in the current session of Congress is far from certain. Since the House
passed H.R. 6, its budget offsets were reallocated by Congress for other purposes. (Return to Top)

House passes bill to extend voucher program
The U.S. House of Representatives passed an amended version of the Advancing Hope Act (S. 1878) that would extend the
Rare Pediatric Disease Priority Review Voucher program until YE16. The U.S. Senate passed the bill unanimously last week.
The voucher program is scheduled to sunset Oct. 1 (see BioCentury Extra, Sept. 23). (Return to Top)

Senate right-to-try bill derailed
On Wednesday, U.S. Senate Minority Leader Harry Reid (D-Nev.) derailed an effort to enact the Trickett Wendler Right to
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Try Act of 2016 (S. 2912) by unanimous consent.
The bill’s sponsor, Sen. Ron Johnson (R-Wis.), had sought to bypass a committee vote. Reid said he objected because
“major players in this haven’t had an opportunity to tell us what’s wrong with this bill.”
Similar legislation is pending in the House, but it is unlikely that either bill will be enacted in the current session of
Congress. (Return to Top)
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From:
To:
Cc:
Subject:
Date:
Attachments:

Salerno, Mary Jo
FDA Senior Executives; OC-Executive Secretariat
FDA Senior Executive Assistants; OC OEA OMA-Press; FDA - Information Advisories; CDER EXSEC; Bernstein,
Jessica; Mfum-Gyau, Akua
FW: CONFIDENTIAL: Information Advisory (IA) - FDA to Announce a Meeting of the Peripheral and Central
Nervous System Drugs Advisory Committee to Discuss Eteplirsen to Treat Duchenne Muscular Dystrophy
Wednesday, December 16, 2015 10:01:34 AM
IA Public Mtg PCNS AC Eteplirsen to Treat Duchenne Muscular Dystrophy Final to HHS 12 15 15.doc

Good morning.
The attached Information Advisory was sent to the Department.

From: Salerno, Mary Jo
Sent: Wednesday, December 16, 2015 10:00 AM
To: Swenson-O'Brien, Alicia J (OS) (Alicia.Swenson-OBrien@hhs.gov); Valverde, Madhura (OS); Hall, Bill
(OS); Horowitz, David J (OS); Pakulis, Averi (OS); Clark, Robert J (OS) (Robert.Clark@hhs.gov)
Subject: CONFIDENTIAL: Information Advisory (IA) - FDA to Announce a Meeting of the Peripheral and
Central Nervous System Drugs Advisory Committee to Discuss Eteplirsen to Treat Duchenne Muscular
Dystrophy

Good morning.
Please see the attached IA concerning an upcoming FR notice: FDA to Announce a Meeting
of the Peripheral and Central Nervous System Drugs Advisory Committee to Discuss
Eteplirsen to Treat Duchenne Muscular Dystrophy.
Best regards,

Mary Jo
Mary Jo Salerno, MPH, CPH
Policy Analyst
Office of the Commissioner
Office of the Executive Secretariat
MaryJo.Salerno@fda.hhs.gov
(240) 402-0420

DATE: December 16, 2015
INFORMATION ADVISORY
(CONFIDENTIAL)
SUBJECT/LEAD COMPONENT: FDA to Announce a Meeting of the Peripheral and
Central Nervous System Drugs Advisory Committee to Discuss Eteplirsen to Treat Duchenne
Muscular Dystrophy
WHY THIS INFORMATION IS IMPORTANT FOR THE SECRETARY: On or about
December 17, FDA will announce a meeting of the Peripheral and Central Nervous System
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(PCNS) Drugs Advisory Committee. The Committee will meet on January 22, 2016, to
discuss a new drug application (NDA) for eteplirsen injection to treat Duchenne muscular
dystrophy (DMD) in patients who have a specific mutation of the DMD gene. Eteplirsen is
sponsored by Sarepta Therapeutics, Inc., and is one of two DMD drugs currently in
development. On November 24, the PCNS met to discuss an NDA for drisapersen, a different
drug developed to treat the same population of DMD patients, and Committee members
agreed that the efficacy data for the drug were weak and inconsistent and that additional
studies would be needed to attempt to identify a group of patients that would benefit from
treatment with drisapersen.   There is an active community of advocates for research on
muscular dystrophy that includes parents of children with DMD. Advocates are wellinformed about drugs in development for DMD and will be interested in the outcome of this
meeting to discuss eteplirsen. FDA expects the meeting announcement will be of interest to
patients with DMD and their families, advocacy groups, industry, health care professionals
(including neurologists and therapists working with people with DMD), researchers, and those
working in regulatory science, and Congress. FDA will include the meeting information in the
weekly tip sheet sent to reporters on the FDA media list, but will not issue a press release.
The meeting is expected to garner adequate press coverage such that, after the meeting, a press
release will not be necessary to disseminate the results of the meeting to the community.
SUMMARY OF ISSUE, BACKGROUND, AND DEPARTMENT
RESPONSE/ACTIONS:
·         DMD is a rare genetic disease. In the United States, the prevalence of DMD at birth is
about 1 in 3,500 to 1 in 6,000 males. DMD typically manifests in early childhood and
progresses to loss of ambulation and death in young adulthood. DMD is caused by
mutations in a gene on the X chromosome that encodes for the dystrophin protein, which
imparts structural stability to membranes of muscle fiber cells. People with DMD produce
little or no functional dystrophin.
·         Current treatment for DMD includes corticosteroids, which may prolong function and
survival by several years, and supportive care (e.g., physical therapy, mechanical supports,
orthopedic surgery, and assisted ventilation). Eteplirsen targets a specific mutation that
affects approximately 13 percent of patients with DMD.
·         FDA granted orphan drug designation to eteplirsen because it is intended for the treatment
of a rare disease. As such, Sarepta Therapeutics, Inc. is eligible for certain financial
incentives, as well as other incentives to advance scientific development. Eteplirsen has
also been granted fast-track designation because it is intended to treat a serious medical
condition and address an unmet medical need. In addition, the NDA has been granted a
priority review, indicating FDA’s goal to take action on the application within 6 months.
FDA accepted Sarepta’s NDA under “rolling review,” indicating that FDA was able to
review completed portions of the NDA as they were submitted.
·         In October 2014, FDA issued a “Duchenne Muscular Dystrophy Statement” that described
guidance FDA provided about additional data needed to determine whether eteplirsen is
effective. The statement also acknowledged the importance of FDA’s actions to the DMD
community.
·         This PCNS meeting will discuss the NDA for eteplirsen, review safety and efficacy data
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(including clinical trial results and the benefit-risk profile of the product), and comment on
whether adequate data have been submitted to support approval.
·         FDA continues to work to assist sponsors in clinical development of drugs for the
treatment of DMD. For example, in June 2015, FDA released a draft guidance entitled
“Duchenne Muscular Dystrophy and Related Dystrophinopathies: Developing Drugs for
Treatment.” One advocacy group, Parent Project Muscular Dystrophy, submitted a draft
guidance to FDA that contributed to the Agency’s draft guidance.

·         Parent Project Muscular Dystrophy and other advocacy organizations have contacted
members of Congress, including ranking majority and minority members of the Senate
Committee on Health, Education, Labor, and Pensions, urging them to support specific
bills that would accelerate the pace of drug development and review for rare diseases,
including DMD.
CONTACTS: Alicia Swenson-O’Brien, OS/ES, (202) 205-9953; Mary Jo Salerno,
FDA/OES, (240) 402-0420; Jessica Bernstein, CDER/DEO, (240) 402-0524
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DATE: December 16, 2015
INFORMATION ADVISORY
(CONFIDENTIAL)
SUBJECT/LEAD COMPONENT: FDA to Announce a Meeting of the Peripheral and Central
Nervous System Drugs Advisory Committee to Discuss Eteplirsen to Treat Duchenne Muscular
Dystrophy
WHY THIS INFORMATION IS IMPORTANT FOR THE SECRETARY: On or about
December 17, FDA will announce a meeting of the Peripheral and Central Nervous System
(PCNS) Drugs Advisory Committee. The Committee will meet on January 22, 2016, to discuss a
new drug application (NDA) for eteplirsen injection to treat Duchenne muscular dystrophy
(DMD) in patients who have a specific mutation of the DMD gene. Eteplirsen is sponsored by
Sarepta Therapeutics, Inc., and is one of two DMD drugs currently in development. On
November 24, the PCNS met to discuss an NDA for drisapersen, a different drug developed to
treat the same population of DMD patients, and Committee members agreed that the efficacy
data for the drug were weak and inconsistent and that additional studies would be needed to
attempt to identify a group of patients that would benefit from treatment with drisapersen.
There is an active community of advocates for research on muscular dystrophy that includes
parents of children with DMD. Advocates are well-informed about drugs in development for
DMD and will be interested in the outcome of this meeting to discuss eteplirsen. FDA expects
the meeting announcement will be of interest to patients with DMD and their families, advocacy
groups, industry, health care professionals (including neurologists and therapists working with
people with DMD), researchers, and those working in regulatory science, and Congress. FDA
will include the meeting information in the weekly tip sheet sent to reporters on the FDA media
list, but will not issue a press release. The meeting is expected to garner adequate press coverage
such that, after the meeting, a press release will not be necessary to disseminate the results of the
meeting to the community.
SUMMARY OF ISSUE, BACKGROUND, AND DEPARTMENT RESPONSE/ACTIONS:
•

DMD is a rare genetic disease. In the United States, the prevalence of DMD at birth is about
1 in 3,500 to 1 in 6,000 males. DMD typically manifests in early childhood and progresses
to loss of ambulation and death in young adulthood. DMD is caused by mutations in a gene
on the X chromosome that encodes for the dystrophin protein, which imparts structural
stability to membranes of muscle fiber cells. People with DMD produce little or no
functional dystrophin.

•

Current treatment for DMD includes corticosteroids, which may prolong function and
survival by several years, and supportive care (e.g., physical therapy, mechanical supports,
orthopedic surgery, and assisted ventilation). Eteplirsen targets a specific mutation that
affects approximately 13 percent of patients with DMD.
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•

FDA granted orphan drug designation to eteplirsen because it is intended for the treatment of
a rare disease. As such, Sarepta Therapeutics, Inc. is eligible for certain financial incentives,
as well as other incentives to advance scientific development. Eteplirsen has also been
granted fast-track designation because it is intended to treat a serious medical condition and
address an unmet medical need. In addition, the NDA has been granted a priority review,
indicating FDA’s goal to take action on the application within 6 months. FDA accepted
Sarepta’s NDA under “rolling review,” indicating that FDA was able to review completed
portions of the NDA as they were submitted.

•

In October 2014, FDA issued a “Duchenne Muscular Dystrophy Statement” that described
guidance FDA provided about additional data needed to determine whether eteplirsen is
effective. The statement also acknowledged the importance of FDA’s actions to the DMD
community.

•

This PCNS meeting will discuss the NDA for eteplirsen, review safety and efficacy data
(including clinical trial results and the benefit-risk profile of the product), and comment on
whether adequate data have been submitted to support approval.

•

FDA continues to work to assist sponsors in clinical development of drugs for the treatment
of DMD. For example, in June 2015, FDA released a draft guidance entitled “Duchenne
Muscular Dystrophy and Related Dystrophinopathies: Developing Drugs for Treatment.”
One advocacy group, Parent Project Muscular Dystrophy, submitted a draft guidance to FDA
that contributed to the Agency’s draft guidance.

•

Parent Project Muscular Dystrophy and other advocacy organizations have contacted
members of Congress, including ranking majority and minority members of the Senate
Committee on Health, Education, Labor, and Pensions, urging them to support specific bills
that would accelerate the pace of drug development and review for rare diseases, including
DMD.

CONTACTS: Alicia Swenson-O’Brien, OS/ES, (202) 205-9953; Mary Jo Salerno, FDA/OES,
(240) 402-0420; Jessica Bernstein, CDER/DEO, (240) 402-0524
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From:
To:
Cc:
Subject:
Date:
Attachments:

Moran, Kristy
FDA Senior Executives; OC-Executive Secretariat
FDA Senior Executive Assistants; FDA - Information Advisories; OC OEA OMA-Press; Sullivan, Diane; Bernstein,
Jessica; Unger, Ellis; CDER EXSEC
FW: Confidential: Information Advisory (IA) - FDA to Announce a Rescheduled Meeting of the Peripheral and
Central Nervous System Drugs Advisory Committee to Discuss Eteplirsen to Treat Duchenne Muscular Dystrophy
Thursday, March 10, 2016 3:06:30 PM
AC Public Mtg Eteplirsen to Treat DMD FINAL.doc

This Information Advisory was sent to the Department.

From: Moran, Kristy
Sent: Thursday, March 10, 2016 3:03 PM
To: Swenson-O'Brien, Alicia J (OS); Hall, Bill (OS); Horowitz, David J (OS); Pakulis, Averi (OS); Clark,
Robert J (OS)
Subject: Confidential: Information Advisory (IA) - FDA to Announce a Rescheduled Meeting of the
Peripheral and Central Nervous System Drugs Advisory Committee to Discuss Eteplirsen to Treat
Duchenne Muscular Dystrophy

Good afternoon,
Please see the attached Information Advisory, FDA to Announce a Rescheduled Meeting of
the Peripheral and Central Nervous System Drugs Advisory Committee to Discuss Eteplirsen
to Treat Duchenne Muscular Dystrophy
Best regards,
Kristy Moran
Policy Analyst
FDA/OC/OES
DATE: March 10, 2016
INFORMATION ADVISORY
(CONFIDENTIAL)
SUBJECT/LEAD COMPONENT: FDA to Announce a Rescheduled Meeting of the
Peripheral and Central Nervous System Drugs Advisory Committee to Discuss Eteplirsen to
Treat Duchenne Muscular Dystrophy
WHY THIS INFORMATION IS IMPORTANT FOR THE SECRETARY: On or about
March 14, FDA will announce a meeting of the Peripheral and Central Nervous System
(PCNS) Drugs Advisory Committee. The Committee will meet on April 25 to discuss a new
drug application (NDA) for eteplirsen injection to treat Duchenne muscular dystrophy (DMD)
in patients who have a specific mutation of the DMD gene. This meeting was originally
scheduled for January 22, but had to be postponed because of inclement weather. To
accommodate the large number of community members who are likely to attend, the meeting
will be held at the College Park Marriott Hotel and Conference Center. Eteplirsen is
sponsored by Sarepta Therapeutics, Inc. On November 24, 2015, the PCNS met to discuss an
NDA for drisapersen, a different drug being developed to treat the same population of DMD
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patients. Committee members agreed that the efficacy data for the drug were weak and
inconsistent and that additional studies would be needed to attempt to identify a group of
patients that would benefit from treatment with drisapersen. There is an active community of
advocates for research on muscular dystrophy that includes parents of children with DMD.
Advocates are well-informed about drugs in development for DMD and will be interested in
the outcome of this meeting to discuss eteplirsen. One advocacy group, Parent Project
Muscular Dystrophy, submitted draft guidance to FDA that contributed to the Agency’s draft
guidance on developing drugs for this rare disease. FDA expects the meeting announcement
will be of interest to patients with DMD and their families, advocacy groups, industry, health
care professionals (including neurologists and therapists working with people with DMD),
researchers, those working in regulatory science, and Congress. FDA will include the meeting
information in the weekly tip sheet sent to reporters on the FDA media list, but will not issue a
press release. It is expected that a large number of media representatives will attend and FDA
expects substantial press coverage of the results.
SUMMARY OF ISSUE, BACKGROUND, AND DEPARTMENT
RESPONSE/ACTIONS:
·       DMD is a rare genetic disease. In the United States, the prevalence of DMD at birth is
about 1 in 3,500 to 1 in 6,000 males. DMD typically manifests in early childhood and
progresses to loss of ambulation and death in young adulthood. DMD is caused by
mutations in a gene on the X chromosome that encodes for the dystrophin protein, which
imparts structural stability to membranes of muscle fiber cells. People with DMD produce
little or no functional dystrophin.
·       Current treatment for DMD includes corticosteroids, which may prolong function and
survival by several years, and supportive care (e.g., physical therapy, mechanical supports,
orthopedic surgery, and assisted ventilation). Eteplirsen targets a specific mutation that
affects approximately 13 percent of patients with DMD.
·       FDA granted orphan drug designation to eteplirsen because it is intended for the treatment
of a rare disease. As such, Sarepta Therapeutics, Inc. is eligible for certain financial
incentives, as well as other incentives to advance scientific development. Eteplirsen has
also been granted fast-track designation because it is intended to treat a serious medical
condition and address an unmet medical need. In addition, the NDA has been granted a
priority review, indicating FDA’s goal to take action on the application within 6 months.
FDA accepted Sarepta’s NDA under “rolling review,” indicating that FDA was able to
review completed portions of the NDA as they were submitted.
·       In October 2014, FDA issued a “Duchenne Muscular Dystrophy Statement” that described
guidance FDA provided about additional data needed to determine whether eteplirsen is
effective. The statement also acknowledged the importance of FDA’s actions to the DMD
community.
·       The Committee will discuss the NDA for eteplirsen, review safety and efficacy data
(including clinical trial results and the benefit-risk profile of the product), and comment on
whether adequate data have been submitted to support approval.
·       FDA continues to work to assist sponsors in clinical development of drugs for the
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treatment of DMD. For example, in June 2015, FDA released a draft guidance entitled
“Duchenne Muscular Dystrophy and Related Dystrophinopathies: Developing Drugs for
Treatment.” The guidance describes FDA’s current thinking regarding the clinical
development program and clinical trial designs for drugs to support an indication for the
treatment of one or more dystrophinopathies.

·       Parent Project Muscular Dystrophy and other advocacy organizations have contacted
members of Congress, including ranking majority and minority members of the Senate
Committee on Health, Education, Labor, and Pensions, urging them to support specific
bills that would accelerate the pace of drug development and review for rare diseases,
including DMD.
CONTACTS: Alicia Swenson-O’Brien, OS/ES, (202) 205-9953; Kristy Moran, FDA/OES,
(301) 796-4678; Jessica Bernstein, CDER/DEO, (240) 402-0524
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DATE: March 10, 2016
INFORMATION ADVISORY
(CONFIDENTIAL)
SUBJECT/LEAD COMPONENT: FDA to Announce a Rescheduled Meeting of the
Peripheral and Central Nervous System Drugs Advisory Committee to Discuss Eteplirsen to
Treat Duchenne Muscular Dystrophy
WHY THIS INFORMATION IS IMPORTANT FOR THE SECRETARY: On or about
March 14, FDA will announce a meeting of the Peripheral and Central Nervous System (PCNS)
Drugs Advisory Committee. The Committee will meet on April 25 to discuss a new drug
application (NDA) for eteplirsen injection to treat Duchenne muscular dystrophy (DMD) in
patients who have a specific mutation of the DMD gene. This meeting was originally scheduled
for January 22, but had to be postponed because of inclement weather. To accommodate the
large number of community members who are likely to attend, the meeting will be held at the
College Park Marriott Hotel and Conference Center. Eteplirsen is sponsored by Sarepta
Therapeutics, Inc. On November 24, 2015, the PCNS met to discuss an NDA for drisapersen, a
different drug being developed to treat the same population of DMD patients. Committee
members agreed that the efficacy data for the drug were weak and inconsistent and that
additional studies would be needed to attempt to identify a group of patients that would benefit
from treatment with drisapersen. There is an active community of advocates for research on
muscular dystrophy that includes parents of children with DMD. Advocates are well-informed
about drugs in development for DMD and will be interested in the outcome of this meeting to
discuss eteplirsen. One advocacy group, Parent Project Muscular Dystrophy, submitted draft
guidance to FDA that contributed to the Agency’s draft guidance on developing drugs for this
rare disease. FDA expects the meeting announcement will be of interest to patients with DMD
and their families, advocacy groups, industry, health care professionals (including neurologists
and therapists working with people with DMD), researchers, those working in regulatory
science, and Congress. FDA will include the meeting information in the weekly tip sheet sent to
reporters on the FDA media list, but will not issue a press release. It is expected that a large
number of media representatives will attend and FDA expects substantial press coverage of the
results.
SUMMARY OF ISSUE, BACKGROUND, AND DEPARTMENT RESPONSE/ACTIONS:
•

DMD is a rare genetic disease. In the United States, the prevalence of DMD at birth is about
1 in 3,500 to 1 in 6,000 males. DMD typically manifests in early childhood and progresses
to loss of ambulation and death in young adulthood. DMD is caused by mutations in a gene
on the X chromosome that encodes for the dystrophin protein, which imparts structural
stability to membranes of muscle fiber cells. People with DMD produce little or no
functional dystrophin.

•

Current treatment for DMD includes corticosteroids, which may prolong function and
survival by several years, and supportive care (e.g., physical therapy, mechanical supports,
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orthopedic surgery, and assisted ventilation). Eteplirsen targets a specific mutation that
affects approximately 13 percent of patients with DMD.
•

FDA granted orphan drug designation to eteplirsen because it is intended for the treatment of
a rare disease. As such, Sarepta Therapeutics, Inc. is eligible for certain financial incentives,
as well as other incentives to advance scientific development. Eteplirsen has also been
granted fast-track designation because it is intended to treat a serious medical condition and
address an unmet medical need. In addition, the NDA has been granted a priority review,
indicating FDA’s goal to take action on the application within 6 months. FDA accepted
Sarepta’s NDA under “rolling review,” indicating that FDA was able to review completed
portions of the NDA as they were submitted.

•

In October 2014, FDA issued a “Duchenne Muscular Dystrophy Statement” that described
guidance FDA provided about additional data needed to determine whether eteplirsen is
effective. The statement also acknowledged the importance of FDA’s actions to the DMD
community.

•

The Committee will discuss the NDA for eteplirsen, review safety and efficacy data
(including clinical trial results and the benefit-risk profile of the product), and comment on
whether adequate data have been submitted to support approval.

•

FDA continues to work to assist sponsors in clinical development of drugs for the treatment
of DMD. For example, in June 2015, FDA released a draft guidance entitled “Duchenne
Muscular Dystrophy and Related Dystrophinopathies: Developing Drugs for Treatment.”
The guidance describes FDA’s current thinking regarding the clinical development program
and clinical trial designs for drugs to support an indication for the treatment of one or more
dystrophinopathies.

•

Parent Project Muscular Dystrophy and other advocacy organizations have contacted
members of Congress, including ranking majority and minority members of the Senate
Committee on Health, Education, Labor, and Pensions, urging them to support specific bills
that would accelerate the pace of drug development and review for rare diseases, including
DMD.

CONTACTS: Alicia Swenson-O’Brien, OS/ES, (202) 205-9953; Kristy Moran, FDA/OES,
(301) 796-4678; Jessica Bernstein, CDER/DEO, (240) 402-0524
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From:
To:
Subject:
Date:
Attachments:
Importance:

Watson, Sharron
Califf, Robert; Roth, Deborah
FW: issue papers for tomorrow"s prep sessions
Monday, October 19, 2015 5:19:47 PM
ALS - GM604.docx
Duchenne Muscular Dystrophy.docx
High

FYI
From: Alexander, Uchenna
Sent: Monday, October 19, 2015 5:05 PM
To: Watson, Sharron
Subject: issue papers for tomorrow's prep sessions
Importance: High

Hi Sharron,
I just received the attached two issue papers, which will be topics during Dr. Califf’s review session
tomorrow. Please pass them along as you are able.
Thanks, and sorry for the lateness of this request,
Uchenna

Uchenna Alexander
Congressional Affairs Specialist
OC/OPPLA/OL
301-796-9125
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Duchenne Muscular Dystrophy (DMD)
Key Messages
Key Message #1: FDA recognizes the unmet medical need that exists in patients with DMD, the

devastating nature of the disease for patients and their families and the urgency to make new
treatments available.
Key Message #2: FDA values the effort and comprehensive insight provided by Parent Project

Muscular Dystrophy (PPMD) in their proposed guidance; this type of engagement between
stakeholders and FDA is an example of how early input from patients and caregivers can often
contribute to drug development.
Key Message #3: Peripheral and Central Nervous System Drugs Advisory Committee will be holding a
meeting at the FDA on November 24, 2015, to discuss new drug application (NDA) 206031, drisapersen
solution for injection, sponsored by BioMarin Pharmaceutical Inc., for the treatment of patients with
Duchenne muscular dystrophy with mutations in the dystrophin gene that are amenable to treatment
with exon 51 skipping as determined by genetic testing.

Questions and Answers
1. What is Duchenne Muscular Dystrophy?
•
•
•
•
•

Duchenne muscular dystrophy is a form of muscular dystrophy.
Duchenne muscular dystrophy is caused by a defective gene for dystrophin (a
protein in the muscles).
However, it often occurs in people without a known family history of the condition.
Because of the way the disease is inherited, it usually affects boys. Very rarely, a girl
can be affected by the disease.
Duchenne muscular dystrophy occurs in about 1 out of every 3,600 male infants.
Because this is an inherited disorder, risks include a family history of Duchenne
muscular dystrophy.

2. Are there any FDA-approved drug treatments for this condition?
•

There is no known cure for Duchenne muscular dystrophy and the FDA has not
approved any drugs for its treatment.
1
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•

Therapies used by specialists in this disease include corticosteroids, which appear to
delay, but not prevent, muscle degeneration, and other supportive care that is
critical for preserving function and quality of life as long as possible.

Background
•

Duchenne muscular dystrophy (DMD) is a rare genetic disorder characterized by
progressive muscle degeneration and weakness.
o DMD is caused by an absence of dystrophin, a protein that helps keep muscle
cells intact.
o The most prominent pathology in dystrophinopathies is degeneration of skeletal
and cardiac muscle leading to progressive loss of muscle function, respiratory
and cardiac failure, and premature death.
o Symptom onset is in early childhood, usually between ages 3 and 5 years.
o The disease primarily affects males, but in rare cases can also affect females.

•

During a public-private policy forum for DMD on December 12, 2013, FDA agreed that
Parent Project Muscular Dystrophy (PPMD) and other interested parties in the DMD
community could submit for FDA consideration a proposal for a draft guidance for
industry on developing drugs for DMD.
o PPMD submitted a proposed draft guidance to FDA on June 25, 2014.
o The submission of a proposed draft guidance for a rare disease by a patient
advocacy group was unprecedented to our knowledge.
o FDA posted the document to seek public comment.

•

Having considered the proposed draft guidance from PPMD, public comments received,
as well as FDA’s current thinking on the topic, FDA wrote a draft guidance, intended to
assist sponsors in the clinical development of drugs for the treatment of DMD and
related dystrophinopathies.
o The purpose of this draft guidance is to assist drug companies and researchers in the
clinical development of drugs to treat DMD. It covers important clinical
considerations sponsors (such as drug manufacturers) should consider when
conducting clinical trials, such as study populations, safety considerations and study
design.
o This draft guidance addresses FDA’s current thinking regarding the clinical
development program and clinical trial designs for drugs to treat
dystrophinopathies.
o The draft guidance is intended to serve as a focus for continued discussion with
sponsors and researchers about drugs to treat DMD.

2
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Source: KMQA for DMD draft guidance, updated 5/26/15; Federal Register Notice posted 10/15/15:
https://www.federalregister.gov/articles/2015/10/15/2015-26162/peripheral-and-central-nervoussystem-drugs-advisory-committee-notice-of-meeting
Reorganized/streamlined by: S.Horowitz, OL, 10/14/15
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Amyotrophic Lateral Sclerosis (ALS)
Key Messages
Key Message #1: FDA recognizes the critical unmet medical need for new, effective treatments for
amyotrophic lateral sclerosis (ALS).
Key Message #2: We are committed to working with drug companies and the ALS community to
facilitate development and approval of drugs to treat this devastating disease.
Key Message #3: FDA is prepared to use all expedited development and approval pathways available to
us to further this mutual goal.

Questions and Answers
1. What is the status of GM604?
•
•
•

Confidentiality laws prohibit FDA from disclosing information about products that are
under development, unless that information was first made public by the manufacturer.
As noted in our statement of April 17, 2015, however, we have called upon Genervon to
release all data from their trial to allow a more informed discussion of the trial findings
among ALS stakeholders.
This data would provide the strongest basis for assessing safety and efficacy of GM604.

2. Are there any FDA approved drugs to treat ALS?
•
•

Nuedexta (combination of dextromethorphan and quinidine) was approved in 2010 for
the treatment of pseudobulbar affect, a symptom that some ALS patients develop.
However, we know it has been many years since a drug that prolongs survival in ALS has
been discovered and we understand the frustration felt by patients and their families.

Background
Talking points:
•

We at the FDA recognize the urgency to identify effective treatments for patients with ALS. The
FDA is actively engaged with multiple drug companies that are developing new drugs for ALS.
1
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•

•

•

•

The many negative studies in this area have been disappointing, but we are encouraged that
multiple drug companies have interest in this area. In the past few years there have been a
number of important discoveries about the specific genes that cause ALS in some patients.
Knowing the genes that cause the disease may help in finding drugs that will be effective.
Senior official from the FDA’s Center for Drug Evaluation and Research are deeply committed to
this area of drug development and have been meeting regularly with ALS advocates to discuss
this devastating disease. There have been multiple meetings between FDA and ALS advocates in
the past year.
It is FDA’s job to make sure drugs work for the intended condition. While we know patients with
devastating diseases are willing to accept risk of adverse drug effects, we need to make sure we
have sound scientific data that shows a drug will be effective to treat a disease. We understand
that even a small benefit is valuable for ALS patients.
We stand ready to expeditiously review data that might show a drug is effective for ALS. We
consider all the ways a drug might work – from prolonging life to increasing strength to
decreasing symptoms.

FDA Statement on GM604:
•

•

•

•

FDA recognizes the critical unmet medical need for new, effective treatments for amyotrophic
lateral sclerosis (ALS). We are committed to working with drug companies and the ALS
community to facilitate development and approval of drugs to treat this devastating disease.
FDA is prepared to use all expedited development and approval pathways available to us to
further this mutual goal.
FDA knows that ALS patients, their families, and others in the ALS community are concerned
about the status of Genervon’s experimental drug, GM604, for the treatment of ALS. However,
FDA is prohibited by law, under usual circumstances, from releasing confidential information
about experimental drugs, including GM604.
We call upon Genervon to release all the data from their recently completed trial in order to
allow a more informed discussion of the trial findings among ALS stakeholders. Such a release
should include the pre-specified clinical outcome measures as assessed by change from baseline
observations that were taken just prior to randomization to drug or placebo. Such data provide
the strongest basis to assess for drug-related changes in efficacy and safety parameters.
FDA will continue to provide detailed advice and support to Genervon as they pursue further
study of GM604 to determine if it is safe and effective to treat ALS. We remain committed to
working with the ALS community to find effective treatments for this disease.

Source: FDA Statement on GM604: http://www.fda.gov/Drugs/DrugSafety/ucm443242.htm, Talking
Points for Dr. Woodcock for 10/21/15 interview with HBO/VICE
Reorganized/streamlined by: S.Horowitz, OL, 10/19/15
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Sherman, Rachel
Califf, Robert
Fwd: CDER Trade Press News Update December 29, 2016
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Were you briefed on the clin pharm biosims guidance before it was published?

From: CDER Trade Press <CDERTradePress@fda.hhs.gov>
Date: December 29, 2016 at 5:30:58 AM MST
To: CDER Trade Press <CDERTradePress@fda.hhs.gov>
Subject: CDER Trade Press News Update December 29, 2016

Today’s Headlines (click to go directly to the article):
(The Pink Sheet)
Biosimilars Get Bespoke Service: EMA To Pilot Tailored Scientific Advice
Biosimilars: FDA Closes Out 2016 With Clinical Pharmacology Guidance
Exondys Approval: Measured Efficacy Outcomes Vs. Patient 'Anecdotes'
Eteplirsen Approval Reflected FDA's Conflict On Accelerated Approval – Former Sarepta CEO
(The Rose Sheet)
FDA Warnings Slow, But Anti-Aging Claims Remain Class Action Targets
(FDA News)
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FDA Tweaks Guidance on Clinical Pharmacology Data for Demonstrating Biosimilarity
FDA Clarifies Botanical Drug Considerations for Combination Drugs
FDA Hands Aplicare Warning Letter Over Sterility Controls, Off-Label Promotion
Sanofi Sues Novo Nordisk Over Misleading Claims of Lantus, Toujeo Coverage
(Inside Health Policy)
Jenkins: FDA Approving More Drugs, And Faster, Since PDUFA Start
*If you are unable to access a link within an article, please respond to this email, and we will provide you the text of
the linked article.

Biosimilars Get Bespoke Service: EMA To Pilot
Tailored Scientific Advice
28 Dec 2016
·

News

Vibha Sharma @ScripRegVibhavibha.sharma@informa.com
Executive Summary
Quality data will be focus of ‘extra advice’ offered by European Medicines Agency’s pilot, which
will suggest directions for sponsors’ next steps but stop short of formal data evaluation.
The European Medicines Agency will start offering tailored scientific advice for a limited number of
biosimilars as part of a pilot to be launched in February next year.
The pilot has been devised in response to a demand from companies who are looking "for this
extra advice, specifically for biosimilars," the EMA told the Pink Sheet. The US Food and Drug
Administration already offers biosimilar sponsors a similar possibility. (Also see "Biosimilars Will
Get PDUFA-Style Reviews Under New User Fee Plan" - Pink Sheet, 28 Sep, 2016.)
The EMA pilot will specifically deal with scientific advice relating to quality aspects. According to
the agency, companies will be able to provide quality data and get extended advice that will help
them plan future product development and prepare better for a marketing authorization
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submission.
EMA does not see this as advanced data assessment, as companies will only get additional advice
to help them better plan their product's continuing development for next steps, such as those
pertaining to quality, non-clinical, clinical aspects, the spokesperson added.
The tailored approach will be different from the EMA's current scientific advice procedure, as this
does not involve a formal assessment of data. Under the tailored approach, advice will be given on
the basis of the data submitted by companies. Specifically, the EMA will carry out an in-depth
review of the quality, analytical and functional data available, which will allow for more tailored
recommendations on the studies/tests that should be carried out in the next step of the
development. This will allow companies to make a more informed decision on their development
strategy once sufficient quality data has been accumulated.

Resource Intensive
Providing such tailored scientific advice will be resource intensive for the assessors and members
of the EMA's scientific advice working party (SAWP). "This pilot should help us to judge how much
additional effort is required and where,” the agency spokesperson said.
The fee will be the standard fee for a scientific advice procedure including quality, non-clinical and
clinical questions.
To ensure that the agency is not overburdened with requests, the pilot is planned to run until six
scientific advice requests have been completed, with no more than one scientific advice request
accepted per month. The pilot will help the agency test the added value and feasibility of providing
such a service on a permanent basis in the future. "We would explore the experience of both
parties (industry and regulators) before deciding to continue/modify/not use the approach," the
EMA spokesperson said.
The pilot will be open to all companies seeking scientific advice for the development of any type of
biosimilar. Companies wanting to participate in the pilot will have a pre-submission meeting,
during which the suitability of their data package will be reviewed. The SAWP will need an extra
month on top of the normal scientific advice timelines to review the requests accepted in the
pilot.
The EMA currently has 17 biosimilar products under evaluation. (Also see "Blockbuster
Competitors Figure Large Among Biosimilars Under Review in EU" - Pink Sheet, 21 Dec, 2016.)
From the editors of Scrip Regulatory Affairs.
(Return to Top)

Biosimilars: FDA Closes Out 2016 With Clinical
FDAOC0003525

Pharmacology Guidance
28 Dec 2016
·

News

Sue Sutter @PinkSheetSuttersue.sutter@informa.com
Executive Summary
While industry awaits US FDA guidance on interchangeability, agency finalizes document on
clinical pharmacology data to support a demonstration of biosimilarity – years ahead of May 2019
target date in commitment letter for user fee program's renewal.
The US FDA got one of its commitments under the Biosimilar User Fee Act (BsUFA) reauthorization
agreement out of the way almost two-and-a-half years early with its Dec. 28 release of a final
guidance on clinical pharmacology data to support a demonstration of biosimilarity.
The document is intended to assist sponsors in determining the clinical pharmacology data
necessary for evaluation of a proposed biosimilar.
Changes reflected in the final guidance document are for clarity and not substantive, FDA said.
Thefinal guidance largely tracks the draft version released in May 2014, although the agency made
a number of revisions, including changes in the language used to describe four possible outcomes
for the analytical comparisons of a proposed biosimilar to a reference product.
After reviewing public comments on the draft guidance "and in light of increased regulatory
experience and the evolution of the science in biosimilar product development and evaluation,
FDA has finalized that guidance with certain changes," the agency said in a Federal Register notice
slated for Dec. 29 publication. "These changes are for clarity, however, and are not substantive."

Target Date May 2019
The clinical pharmacology document was probably one of easier biosimilar guidances for the
agency to deliver to industry and other stakeholders, which have been champing at the bit
particularly for draft guidance on interchangeability and final documents addressing
nonproprietary naming and labeling.
Nevertheless, it allows the agency to tick off another item on its list of tasks necessary to
implement the Biologics Price Competition and Innovation Act, which created the 351(k) biosimilar
pathway.
Under the BsUFA II commitment letter negotiated with industry, the agency agreed to target dates
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for some long-awaited guidance documents on biosimilar development. However, the nearest
term target was for two draft guidance documents – on interchangeability, and statistical
considerations for analytic similarity data – by Dec. 31, 2017.
Revised draft or final guidance on clinical pharmacology data was not due until May 31, 2019. This
was the same timeframe established for revised draft or final guidance on nonproprietary naming
of biological products and biosimilar labeling. (Also see "Biosimilar User Fee Agreement Puts FDA
On Hook For Delayed Guidances" - Pink Sheet, 22 Sep, 2016.)
The clinical pharmacology document could be part of a year-end push at the agency to get
guidance documents out the door ahead of the change in presidential administration coming in
mid-January.
"We would like to get the remaining guidances that are kind of pending out as soon as possible." –
CDER's Woodcock
In remarks at the FDA/CMS Summit in Washington, DC on Dec. 14, Center for Drug Evaluation and
Research Director Janet Woodcock was asked about the chances that the biosimilar
interchangeability guidance would be released before 2017.
“It is seeming less likely as we get more toward the end of the year," she said. "We would like to
get the remaining guidances that are kind of pending out as soon as possible. But obviously, we
only have a few weeks left.”

505(b)(2) Language Stricken From Guidance
As in the draft version, the final guidance discusses overarching concepts related to clinical
pharmacology testing for biosimilar products, approaches for developing the appropriate clinical
pharmacology database, and the use of modeling and simulation for designing clinical trials.
One change from the draft version is found in the document's introduction. The draft had stated
that some of the scientific principles described in the guidance "may also be informative for the
development of certain biological products under section 505(b)(2)" of the Food, Drug and
Cosmetic Act. However, the draft noted that "no particular relationship between the standards for
approval" under 505(b)(2) and 351(k) was implied.
FDA has historically regulated certain types of protein products, such as insulin and human growth
hormone, as new drug applications (NDAs) under Section 505. However, in March 2020 such
products will be deemed to be licensed as biologic license applications (BLAs) under the Public
Health Service Act.
The agency's March draft guidance on implementation of the "transition provisions" drew sharp
complaints from industry stakeholders, who said it could create a blackout period for new
applications lasting several years. (Also see "FDA Biologic Transition Plan Creates 'Dead Zone' For
Applications, Sponsors Fear" - Pink Sheet, 23 May, 2016.)
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Although the language related to 505(b)(2) NDAs has been removed in the final version of the
clinical pharmacology guidance, the Federal Register notice announcing the document's
availability reiterates that the scientific principles may also be informative for the development of
certain biological products under 505(b)(2).

Four Outcomes Get Name Changes
The final guidance discusses the role of clinical pharmacology data in building upon a foundation
of comparative analytical data in the stepwise approach to demonstrating biosimilarity.
Clinical pharmacology studies "are normally a critical part of demonstrating biosimilarity by
supporting a demonstration that there are no clinically meaningful differences between the
proposed biosimilar product and the reference product," the guidance states.
FDA retained the concept of the four-tier hierarchy despite some objections from industry.
"These clinical pharmacology studies may address residual uncertainties that remain after the
analytical evaluation, can add to the totality of the evidence supporting a demonstration of
biosimilarity, and can guide both the need for and design of subsequent clinical testing to support
a demonstration of no clinically meaningful differences in the overall demonstration of
biosimilarity."
One of the most apparent changes in the final guidance is not specific to clinical pharmacology
data but, rather, to FDA's terminology for the four outcomes that can result from the comparative
analytical characterization. (Also see "Biosimilar Draft Guidance Outlines Three-Arm Bridging
Studies For Non-U.S. Products" - Pink Sheet, 13 May, 2014.)
While the definitions for each of these outcomes remained largely intact, FDA refined the
nomenclature in the final guidance(see chart).
Terminology On Analytical Characterization Assessment Outcomes
Draft Guidance

Final Guidance

Not similar

Insufficient analytical similarity

Similar

Analytical similarity with residual uncertainty

Highly similar

Tentative analytical similarity

Highly similar with fingerprint-like similarity

Fingerprint-like analytical similarity

The final guidance emphasizes that these assessments occur within a development-phase
continuum "and with the understanding that FDA does not make the ultimate determination that
the proposed biosimilar product is highly similar to the US-licensed reference product until the
time of licensure."
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"The outcome of the comparative analytical characterization should inform the next steps in the
demonstration of biosimilarity," the guidance states.
FDA retained the concept of the four-tier hierarchy despite some objections from industry.
In comments on the draft, the Pharmaceutical Research and Manufacturers of America asserted
the hierarchy is beyond the scope of the draft guidance and should be removed. Alternatively, it
urged FDA to clarify the meaning of the categories and explain how the agency intends to use
them.
In separate comments, the Biotechnology Innovation Organization asserted that more clarification
was needed in the type or scope of information needed to differentiate among the categories and
said the agency should include limiting principles around certain scenarios.

New Language On Assays And Study Materials
Language regarding general pharmacokinetic (PK) assay considerations has been revised to state
that sponsors should design or choose an assay based on a thorough understanding "to the extent
that the mechanism of action is known for the reference product."
"An assay producing concentration data that correlate to the pharmacological/[pharmacodynamic]
activity is preferred," the final guidance states. "The same assay should be used for measuring
concentrations of the proposed biosimilar product and the reference product and validated for
use with both products. Analytical assays should have design and performance parameters that
are consistent with current industry best practices."
Clinical pharmacology studies of the proposed biosimilar should be performed using materials
from the final manufacturing process.
The final guidance also reflects new language related to the materials used in clinical
pharmacology studies.
"All clinical pharmacology studies of the proposed biosimilar product should be performed using
materials from the final manufacturing process expected to be used for the marketed product if
approval is granted," the guidance states.
"The relevance of data submitted from studies using materials from different manufacturing
processes may need to be adequately justified, for example, by establishing an analytical and PK
bridge to the to-be-marketed product."
(Return to Top)

Exondys Approval: Measured Efficacy
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Outcomes Vs. Patient 'Anecdotes'
28 Dec 2016
·

Analysis

Sue Sutter @PinkSheetSuttersue.sutter@informa.com
Executive Summary
Pink Sheet’s Drug Review Profile looks at US FDA clinical memos opposing approval of Sarepta's
Duchenne muscular dystrophy drug eteplirsen, revealing challenges patient advocates and agency
face in transforming patient experiences into hard data that can be used for approvals.
Patient advocates played a very visible role in FDA's review ofSarepta Therapeutics Inc.'sExondys
51 (eteplirsen) for Duchenne muscular dystrophy, but agency documents show just how difficult it
can be for patient testimonials and caregiver surveys to sway FDA scientific staff when they believe
the underlying clinical trial data fall short.
Agency reviewers could not reconcile what they saw as a disconnect between the clinical trial
participants' experiences on eteplirsen versus the measured efficacy outcomes from those studies.
Clinical reviewers could not reconcile the disconnect between trial participants' experiences on
eteplirsen versus the measured efficacy outcomes from those studies.
Center for Drug Evaluation and Research (CDER) Director Janet Woodcock ultimately made the
accelerated approval decision, finding that the small amount of dystrophin produced by the drug
was reasonably likely to predict clinical benefit. Her decision was backed by FDA Commissioner
Robert Califf, who said he found no evidence that she was unduly influenced by the patient
community or other external pressures. (Also see "Sarepta's Eteplirsen Approved After
Contentious Internal Debate" - Pink Sheet, 19 Sep, 2016.)
While the highly vocal Duchenne patient community ultimately got what it wanted – market
access to the first drug approved for patients with an exon 51-skipping DMD gene – the
controversial approval reflects the challenges patient advocates, as well as FDA reviewers, will
continue to face in the move toward better integration of the patient voice in the drug
development and approval process.
While reviewers may pay heed to patient and caregiver testimony and survey data on outcomes
and quality-of-life improvements, clinical efficacy data still reign supreme, even when regulatory
flexibility is encouraged in the context of rare diseases.

'Flexibility' Does Not Trump 'Substantial Evidence'
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"I have considered this issue from the perspective of applying 'flexibility' as described" by the FDA
Safety and Innovation Act of 2012, clinical reviewer Christopher Breder said in a May 9 review.
"The flexibility does not mean that the threshold for substantial evidence is lowered."
"I believe that considerable flexibility was afforded the application through the review team
accepting studies that were not formally powered, by considering data where the standards of
execution were evolving even through the review cycle, and by considering the patient and family
testimony from the advisory committee," Breder said. "Despite these considerations, I still do not
consider the threshold for substantial evidence to have been met."
Sarepta’s former CEO Chris Garabedian has also suggested that the drama surrounding the
approval of eteplirsen reflects a fundamental tension at FDA about the role of accelerated
approval. (Also see "Eteplirsen Approval Reflected FDA's Conflict On Accelerated Approval –
Former Sarepta CEO" - Pink Sheet, 28 Dec, 2016.)
In a July 16 decisional memo recommending a complete response letter, Office of Drug Evaluation
I Director Ellis Unger said the agency takes seriously the patient perspective and the congressional
mandate to be flexible.
"But patient-focused drug development is about listening to patient perspectives about what
matters to them," Unger said. "It is not about basing drug approvals on anecdotal testimony that is
not corroborated by data."
The eteplirsen experience highlights the importance of FDA's commitments in the negotiated
agreement reauthorizing the Prescription Drug User Fee Act to develop guidance on methods for
collecting and analyzing survey data and patient-reported outcomes in a way that they can be
used to support regulatory decision-making.

Approval Rested On Biomarker Data
The disagreement between Woodcock and other CDER staff over the interpretation of the
eteplirsen efficacy data has become well known since FDA released senior leaders' decisional
memos at the time of the drug's approval in September (see box).
Reviewers in the agency's Division of Neurology Products, as well as senior staff within CDER,
found no evidence that eteplirsen demonstrated an improvement on clinical endpoints in Study
201/202, the 12-patient, historically controlled Phase I/II study that served as the basis for the
NDA submission.
The reviewers also found the dystrophin biomarker data from 201/202 either unreliable or
unpersuasive. Although muscle biopsy data from an ongoing trial, Study 301, submitted late in the
review showed a statistically significant increase in dystrophin levels, the magnitude of effect was
small and inadequate to conclude that it was reasonably likely to predict clinical benefit, reviewers
said.
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In contrast, Woodcock said the Study 301 interim data, combined with 180-week data from Study
202, supported the finding of substantial evidence of increased dystrophin production with
eteplirsen. She further concluded that low-level increases in dystrophin production are reasonably
likely to predict clinical benefit. (Also see "Accelerated Approval After Eteplirsen: A Lowered Bar Or
A Unique Event?" - Pink Sheet, 20 Sep, 2016.)
While Woodcock acknowledged that results of the six-minute walk test in Study 202 did not show
a strong correlation with dystrophin levels, her analysis of North Star Ambulatory Assessment
(NSAA) results in boys who were still ambulatory found that higher dystrophin levels were
correlated with a lower rate of decline.
Furthermore, accelerated approval represented an appropriate exercise of regulatory flexibility
given the life-threatening nature of the disease, lack of other available therapies and the drug's
good safety profile, she said.
Unger appealed Woodcock's decision, and the dispute ultimately landed on Califf's desk. (See
timeline sidebar)

Patient Experiences Aired At AdComm
While the review division's opinions of the efficacy evidence became publicly clear through the
advisory committee review, it has been less obvious how patient and caregiver testimony during
that meeting, and other input from the DMD community, factored into reviewers'
recommendations for regulatory action.
DMD patients, caregivers and other advocates were a force to be reckoned with during the
eteplirsen review. In his formal appeal of Woodcock's decision, Unger reported receiving 2,792
emails urging approval, some of which contained profane language. He also noted that more than
50 individuals registered to speak at the April advisory committee meeting.
At that meeting, Sarepta handed over 10 minutes of its presentation time to Christine McSherry,
executive director of the Jett Foundation, marking what is believed to be the first time a patient
group has been allowed to speak during the sponsor's presentation. (Also see "Duchenne Group's
Presentation Is Milestone For Patient Involvement" - Pink Sheet, 2 May, 2016.)
McSherry presented data on activities of daily living collected through semi-structured interviews
with eight of 12 boys who participated in Study 201/202 and had been receiving eteplirsen for
three years. The group also interviewed three eteplirsen-treated boys from a separate study, 204.
Eteplirsen-treated patients and their caregivers reported a decrease in spontaneous falls and an
increased ability to walk after fracture, McSherry said. In addition, levels of fatigue declined or
stabilized, and non-ambulatory patients were better able to maintain activities of daily living, she
said.
During the meeting's open public hearing, Pat Furlong, president and CEO of Parent Project
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Muscular Dystrophy (PPMD), presented results from the group's benefit/risk preference study on
incremental benefit, which found that for parents of boys with DMD the overwhelming priority is
to slow disease progression.
PPMD has been actively involved in trying to establish regulatory guideposts for DMD drug
development. In June 2014, the group submitted for FDA consideration a proposed guidance that
emphasized the importance of formal patient preference collection methods and included
recommendations on clinical trial design, outcome measures and biomarkers. The agency
embraced many of the patient group's recommendations in a draft guidance it published a year
later. (Also see "Duchenne Muscular Dystrophy: FDA Supports Broader Outcome Measures,
Biomarkers" - Pink Sheet, 10 Jun, 2015.)

Testimonies Of Improved Function …
FDA clinical review documents focus primarily on the clinical trial efficacy and safety evidence and
dystrophin data, with only brief mention of patient input received during the review.
While the review team considered the experiences reported by patents and their caretakers, and
in some cases even found the patient testimony to be supportive evidence of benefit, it was not
enough to overcome weaknesses in the eteplirsen clinical efficacy data resulting, in part, from the
drug's troubled development program.
Among the clinical review team, Cross-Discipline Team Leader Ronald Farkas' May 19 memo
contains the most discussion of patient testimony and input FDA received in writing and during the
advisory committee open public hearing, which lasted more than two-and-a-half hours. (See
reviewers sidebar)
Farkas, who has since left the agency for a job in private industry, listed the names of open public
hearing speakers and a short summary of each individual's or group's comments.
Among these were patient and caregiver testimonials that the clinical course of eteplirsen-treated
patients differs from the natural history of DMD, with the following benefits: maintenance of
walking ability, fewer falls, increased strength, more stamina, regained or increased activities of
daily living, stabilized cardiac and pulmonary function, and improved quality of life.
"I myself have great difficulties reconciling the testimonies with the study results." – FDA's Bastings
"The patient testimonies were very moving, and uniformly supportive of eteplirsen, indicating in
multiple cases improvement of the patients’ condition," Eric Bastings, deputy director of the
Division of Neurology Products, said in a July 15 review.
"Although many of the members of the advisory committee were as moved by the testimonies as I
was, several members noted the disconnect between the testimonies and clinical outcome results,
including the invited member who had Duchenne muscular dystrophy," Bastings said. "I myself
have great difficulties reconciling the testimonies with the study results."
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… Not Borne Out By Trial Data
No eteplirsen-treated patient experienced a sustained functional improvement in the outcome
measures that were assessed in Study 202, particularly the NSAA, "which is a rather
comprehensive measure of mobility and transfers," Bastings noted.
"It is quite clear that eteplirsen does not have a dramatic effect, or even a moderate to large effect
on disease progression in Duchenne muscular dystrophy. In fact, there is no clinical evidence of
efficacy from Study 201/202," he said.
While it is possible that lower magnitude differences could be identified on outcome measures in
future trials, Bastings voiced "very serious doubts" that a historical control study would be capable
of picking up such differences.
Unger also addressed the testimony and other input received at the advisory committee's open
public hearing, which included remarks from 10 of the 12 patients in Study 202.
"The testimonies of these patients were quite consistent and remarkably positive: all were
convinced that eteplirsen had made a substantial positive impact on their physical performance,
improving numerous aspects of their lives," Unger said. "It was noteworthy that a number of
individuals who were in Study 201/202 reported improvement in physical function with eteplirsen
treatment."
"The review team did not find any patients in Study 201/202 with consistent improvement in
physical performance as assessed by formal testing." – FDA's Unger
"Importantly however, despite the claims of improvement made at the microphone at the
advisory committee meeting, the review team did not find any patients in Study 201/202 with
consistent improvement in physical performance as assessed by formal testing (6-minute walk,
rise time, NSAA, 10-meter run)," Unger said. "These tests have shown moderate to extreme
declines in physical function for all patients."
Consequently, the review team, as well as many of the advisory committee members, "were
unable to reconcile the patient testimonies with the data collected by the applicant: the
testimonies spoke of improvement; the data showed progressive worsening."
"Despite considerable pressure from the DMD patient community and many well-intentioned
members of the public who have lobbied on their behalf, I am unable to reach the conclusion that
the applicant has provided substantial evidence to support either conventional or accelerated
approval of eteplirsen for the treatment of DMD," Unger said. "This view is in agreement with the
unanimous opinions of members of the review team from the Division of Neurology Products, the
clinical pharmacology review team, and the biostatistics review team."
Instead of conducting a new trial exploring higher eteplirsen doses, Sarepta "chose instead to
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trumpet the preliminary findings from their 12-patient Phase I/II study, convincing many in the
DMD community that the drug was highly effective, and unleashing a public media campaign (with
support of many politicians) to approve the drug," Unger said. "The reality is that FDA is a sciencebased organization. We do not – and should not – make approval decisions based on patient
anecdotes or campaigns through social media."

What's On The Regulatory Horizon For Patient Input?
The need to move from sharing patient anecdotes to scientifically grounded collection and analysis
of patient-centered data is at the heart of FDA commitments under the PDUFA VI agreement
negotiated with industry.
The agency has agreed to develop a series of guidance documents on approaches and methods to
bridge from initial patient-focused drug development meetings under PDUFA V to fit-for-purpose
tools to collect meaningful patient and caregiver input for use in regulatory decision-making.
Establishing a more concrete scientific framework around the collection and analysis of patientand caregiver-reported experiences could not only improve the prospects for drug approval when
the clinical efficacy data are less than robust, it also should aid in clinical trial design by ensuring
that sponsors build in outcomes that the patient community cares most about.
There also will soon be a brighter light shining on FDA's use of patient experience data in
regulatory decision-making.
Under the recently enacted 21st Century Cures legislation, FDA must make a public statement
about any patient experience data or related information submitted and reviewed as part of an
application. (Also see "21st Century Cures Revisions Tell FDA To Highlight ‘Patient Experience
Data’" - Pink Sheet, 27 Nov, 2016.) The new law also includes requirements for FDA guidance on
collection of patient experience data, including how the agency plans to use such data when
evaluating the risks and benefits of a drug.
"When you know the disease and you know the progression of the disease, it became very
apparent these boys were acting much differently than what you would think." – Jett Foundation's
McSherry
The statutory provisions should help address some patient groups' calls for increased transparency
into how FDA uses patient preference data in the drug review process. (Also see "Patient-Driven
Drug Development Requires New Transparency Policies" - Pink Sheet, 11 Nov, 2016.)
In a recent interview, Annie Kennedy, PPMD's senior vice president for legislation and public
policy, said the group does not know how its patient preference data were used by FDA during the
eteplirsen review or whether the group is developing research tools and data that are useful to the
agency.
Nevertheless, the advocacy efforts around eteplirsen's approval seem likely to ensure that the
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patient voice finds its way into the review process, particularly when the pre-specified clinical
efficacy outcomes data look equivocal.
At the recent FDA/CMS Summit, Jett Foundation's McSherry took umbrage at the suggestion that
the patient community had too much influence in the approval of eteplirsen when some say there
is no evidence the drug is efficacious.
"Parents and patients need to be taken into consideration, they need their viewpoints to be
heard," she said. "Oftentimes and in this case especially, it was hard, I think, for the company … to
identify what type of endpoint they were going to see during the trial."
"They identified a clinical endpoint that looked like it was slowing the progression of the disease
down," McSherry said. "It didn't maybe look very impressive if you didn't know the disease. When
you know the disease and you know the progression of the disease, it became very apparent these
boys were acting much differently than what you would think."
(Return to Top)

Eteplirsen Approval Reflected FDA's Conflict On
Accelerated Approval – Former Sarepta CEO
28 Dec 2016
·

News

Sue Sutter @PinkSheetSuttersue.sutter@informa.com
Executive Summary
There is anxiety within the US agency over use of the pathway amid the prospect for confirmatory
trials to fail, former CEO Garabedian says at FDA/CMS Summit.
The regulatory review ofSarepta Therapeutics Inc.'s Duchenne muscular dystrophy drugExondys
51 (eteplirsen) highlighted FDA staff's conflicted feelings about the accelerated approval pathway,
the company's former CEO said Dec. 14.
"I think it's fair to say that there are probably some within the FDA who see the accelerated
approval pathway as a bit of a headache," Chris Garabedian said at the FDA/CMS Summit in
Washington, DC.
Garabedian suggested there is an inherent conflict between the "reasonably likely to predict
clinical benefit" standard for accelerated approval, and the statutory requirement for sponsors to
demonstrate substantial evidence of efficacy. "There's an irreconcilable conflict in those two
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statements," he asserted, noting that FDA has said "we're not going to lower our standards for
accelerated approval."
Garabedian also suggested that a lot of the agency's anxiety around accelerated approval stems
from the potential for confirmatory trials to fail.

Additional Eteplirsen Coverage
The Pink Sheet has provided extensive coverage of the controversial approval of Sarepta’s DMD
drug, including most recently a deep dive into its journey through FDA as the December feature in
our monthly Drug Review Profile series:
(Also see "Exondys Approval: Measured Efficacy Outcomes Vs. Patient 'Anecdotes'" - Pink
Sheet, 28 Dec, 2016.)
(Also see "Exondys 51 Clinical Development Timeline" - Pink Sheet, 28 Dec, 2016.)
(Also see "Exondys 51 Reviewers" - Pink Sheet, 28 Dec, 2016.)
"If the new data comes out and doesn't support it, we're going to have a bigger problem if we try
to pull a drug from the market that you're hearing a parent say is working for their child,"
Garabedian said.
The former Sarepta exec said the eteplirsen experience shows that FDA and sponsors need to
figure out where accelerated approval fits into the development paradigm for rare diseases,
where patients are few, endpoints are novel and natural history data are lacking.

Weighing Accelerated Approval Vs. Placebo Controls
Garabedian's remarks came during a panel discussion on FDA and patient advocacy in the wake of
the eteplirsen approval.
FDA granted accelerated approval to eteplirsen in September. The controversial decision to
approve was made by Center for Drug Evaluation and Research Director Janet Woodcock, who
overruled the objections of review staff and other senior CDER officials. Woodcock concluded that
the small amount of dystrophin produced by eteplirsen was reasonably likely to predict a clinical
benefit under the accelerated approval standard, and FDA Commissioner Robert Califf deferred to
her decision. (Also see "Sarepta's Eteplirsen Approved After Contentious Internal Debate" - Pink
Sheet, 19 Sep, 2016.)
Internal agency documents show that while Woodcock viewed eteplirsen's approval as an exercise
of the flexibility envisioned for the accelerated approval pathway, other agency officials saw it as a
lowering of the efficacy bar and a threat to the substantial evidence standard. (Also see
"Accelerated Approval After Eteplirsen: A Lowered Bar Or A Unique Event?" - Pink Sheet, 20 Sep,
2016.)
Garabedian was CEO of Sarepta from January 2011 until his resignation March 2015. His ouster
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largely was seen as an effort by the company to smooth both its strained relations with FDA and
the regulatory pathway for eteplirsen. (Also see "Hoping To Smooth Relations With FDA, Sarepta
Moves On From CEO Garabedian" - Pink Sheet, 1 Apr, 2015.)
Those strained relations resulted, in part, from differences in how FDA and Sarepta viewed the
advice the agency gave to the company, and in the company's public disclosures about its data and
interactions with FDA.
"The issue is you need to resolve are you going to consider this for accelerated approval or not,
and if you're not should you shift to a placebo-controlled study?" – Former Sarepta CEO
Garabedian
Garabedian said it was a "misnomer" that FDA told Sarepta to do a placebo-controlled trial and
that the company refused. "You have to do what FDA asks, it's their choice," he said. "They gave us
guidance at the end of the day to please do an open-label study."
Internal review documents show that while FDA repeatedly encouraged Sarepta to conduct a
placebo-controlled trial, the agency ultimately agreed to other study designs, such as a historically
controlled trial, in light of concerns expressed by the company and patient community that a
placebo-controlled trial would not be feasible. (Also see "Exondys 51’s Development: Was
Placebo-Controlled Trial Possible?" - Pink Sheet, 16 Nov, 2016.)
"Now the reason that was such a controversial decision was you can't on the one hand say we'll
consider accelerated approval and your drug could be on the market next year, and we want you
to do a placebo-controlled study," Garabedian said.
"No one was debating the fact that no one is going to stay in a placebo-controlled study when
you've got a terminal, progressive, irreversible condition and you don't even know if you're drug is
working. You're going to drop out and then you have no data," Garabedian said. "So even FDA
wasn't contesting that."
"The issue is you need to resolve are you going to consider this for accelerated approval or not,
and if you're not should you shift to a placebo-controlled study?"

No Lowering Of The Bar
Garabedian also rejected any suggestion that the eteplirsen approval would lower the bar for
other drugs. "I think from a program standpoint we raised the bar," Garabedian said, describing
the eteplirsen clinical program as the most rigorous ever conducted for a Duchenne drug.
His comments seemingly stand in stark contrast with the views of agency staff, including
Woodcock and Califf. In internal memos and public statements, FDA officials have described the
eteplirsen development program has seriously flawed and one that should not serve as a model
for other drugs. (Also see "No More Sarepta-Like Development, FDA Officials Say" - Pink Sheet, 20
Oct, 2016.)

FDAOC0003538

With its accelerated approval of eteplirsen, FDA "did differentiate, they didn't lower the
standards," Garabedian said.
He pointed to the agency's decision on two other Duchenne drugs that predated the eteplirsen
approval: a complete response letter forBioMarin Pharmaceutical Inc.'sKyndrisa (drisapersen)
and a refuse-to-file decision forPTC Therapeutics Inc.'sTranslarna (ataluren).
"They said no to another drug with a similar mechanism because the data wasn't there,"
Garabedian said. "They said refuse to file to another drug that was dystrophin producing. I don’t
think if you talk to those companies they would say they lowered their standard."(Return to Top)

FDA Warnings Slow, But Anti-Aging Claims
Remain Class Action Targets
28 Dec 2016
·

Analysis

Ryan Nelson ryan.nelson@informa.com
Executive Summary
The online universe is abuzz with complaints about 2016, with some ready to dub the year “worst
ever.” It certainly was a rough one for anti-aging skin-care marketers, and while FDA’s warning
letter activity has declined of late, consumer lawsuits continue to file challenging companies’
clock-reversing promises.
FDA warning letters to skin-care players may be scarcer in the new year, compared with 2016, but
firms continue to be at risk of consumers taking claims enforcement into their own hands with
false-advertising class actions.
Based on information available on its website, FDA has not issued a warning letter for unapproved
drug claims on an anti-aging product since October 18, making the past two months the longest
warning letter-free stretch for cosmetics since they began issuing regularly in March, totaling close
to 30 for 2016 overall.
FDA officials noted in exchanges with lawmakers this year that the unprecedented number of
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warning letters reflected an agency initiative launched in late 2015 to rein in cosmetic claims. (Also
see "FDA Divulges Cosmetics Enforcement Data, Notes Hair Loss As ‘Serious’ AE" - Rose Sheet, 3
Nov, 2016.)
The agency and its district offices may be focusing resources elsewhere in 2017. Marketers of ecigarettes, for example, increasingly are being hit with warning letters under an FDA final rule that
went into effect in August, extending the agency’s regulatory authority to cover all electronic
nicotine delivery systems.
Super-premium Adore CELLMAX products do not contain an exclusive active ingredient, but rather
feature Mibelle Biochemistry’s PhytoCellTec apple stem cells preparation, which has not been
shown in clinical testing to provide anti-aging benefits by protecting human skin stem cells,
plaintiffs assert.
Consumer class actions for alleged false advertising and other violations are known to piggyback
on FDA warning letters, so it’s possible that suits against anti-aging cosmetic brands will drop off if
the agency’s attention shifts to other regulated product categories.
However, recently filed complaints in federal courts signal that plaintiffs do not necessarily need
cues from FDA to challenge cosmetic product claims perceived as excessive, unsubstantiated and
potentially misleading.
Sunday Riley Modern Skincare, LLC has been targeted with one such suit in New York’s Southern
District, which seeks class action certification and a jury trial.
Filed Dec. 2 by plaintiffs Helena Armstrong and Lynn Moore, residents of New York and California,
respectively, the complaint alleges that, “like a modern-day snake oil salesman,”Sunday Riley
“preys on consumers’ fundamental fear of aging” by deceptively marketing its Bionic Anti-Aging
Cream as capable of impacting skin’s physical structure and function.
For example, the company has claimed via labeling, its website and other promotional materials
that the product contains ingredients that “activate your body’s ability to extend the lifespan of
our cells (true anti-aging!) and repair and restore collagen.”
According to the firm, use of the Bionic cream helps to “regenerate skin while you are sleeping”
and combat skin aging that results from pollution exposure, the complaint notes.
Such statements are similar to many highlighted in FDA warning letters in 2016, though Sunday
Riley was not a recipient itself.
Plaintiffs in the case say the company lacks scientific support for its claims, which induce
hoodwinked consumers to purchase the cream at an “exorbitant” price, believing they are buying
a product that performs at drug strength.
The 1.7-oz. Bionic product, previously sold through Sephora.com and other online retail platforms
for $125, appears to be largely unavailable now.
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In their complaint, the plaintiffs demonstrate a firm grasp on the types of claims that FDA deems
excessive for cosmetic products and note important distinctions that differentiate Sunday Riley’s
claims on other offerings from those targeted in the suit.
They point out that the defendant promotes other products in its portfolio as delivering “results
[that] are purely cosmetic by using phrases such as ‘theappearance of wrinkles,’ ‘thevisible signs of
aging’ and ‘healthy-looking complexion.’”
The emphasis on aesthetic qualities, rather than structure/function effects, aligns such claims with
the cosmetic definition enshrined in the Federal Food, Drug and Cosmetic Act, they suggest.
Sunday Riley’s marketing for the Bionic cream, on the other hand, renders its product an
unapproved drug, according to the complaint.
The New York Southern District Court may be reluctant to tackle the question of whether the
defendant’s product is lawfully marketed under FDA regs, which the company could assert is the
agency’s primary jurisdiction.
However, such arguments are not foolproof in the current legal climate and in some cases succeed
only in delaying litigation while FDA is given the opportunity to weigh in, an exercise that rarely
yields a response of pivotal substance. (Also see "Supreme Court Turns Down Athena v. Allergan;
'Torrent' Of Suits To Come?" - Rose Sheet, 30 Jun, 2015.)
Plaintiffs seek an injunctive order, compensatory and other damages, and attorneys’ fees and
costs.

PhytoCellTec-Based Line Challenged
In another proposed class action filed Sept. 29 in the US District Court for the Central District of
California, plaintiff Lisa Mollicone alleges thatUniversal Handicraft, Inc. is in violation of false
advertising and consumer protection laws due to misleading claims on itsAdore CELLMAX line.
The claims in question mainly relate to the company’s “proven Plant Stem Cell formula” and the
anti-aging effects that it says are achievable from product use.
CELLMAX offerings sell at super-premium price points – around $750 for an Elite Facial Serum and
$850 for a Superior Supplement Facial Thermal Mask – with bold assertions about “halting” the
aging process.
But plaintiffs contend that such products cannot possibly perform as advertised and in reality are
“simple and low-cost” formulas that feature not an exclusive, “breakthrough” active compound as
touted, but rather the widely used PhytoCellTec Malus Domestica fromMibelle Biochemistry.
Johnson & Johnson successfully blocked class certification in 2013 in a suit challenging
itsNeutrogena Rapid Wrinkle Repair claims, which the plaintiff alleged conveyed a message “that
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the products can effectuate an impossible result.”
Mibelle says its patented liposomal preparation of apple stem cells “has been shown to protect
skin stem cells while also delaying the senescence of hair follicles.” Launched in 2008, the active
made waves in the cosmetics sector as the first ingredient to emerge based on plant stem cells,
according to the Swiss firm. (Also see "Mibelle Looks To Maintain Momentum In Plant Stem Cells" Rose Sheet, 30 Apr, 2012.)
However, from plaintiff Mollicone’s perspective, “all credible evidence shows that Defendants’
claims about plant stem cells in the Adore products and their ability to interact with human skin
stem cells to provide anti-aging benefits are false and deceptive.”
She points to statements from scientific experts, as well as reported admissions from Mibelle’s
Research Director Daniel Schmid, which cast doubt on the capacity of plant stem-cell treatments
to benefit human skin. At the least, certain promising in vitro test results need to be confirmed by
clinical trials, experts suggest.
Further, she holds that the processing and production methods used to turn out Adore CELLMAX
products void any benefits that potentially could be derived from living plant stem cells.
“The totality of evidence shows that the plant stem cells in cosmeceutical products are not
effective at providing anti-aging benefits and thus the Adore products are likely to mislead
reasonable consumers,” the plaintiff says.
Universal Handicraft/Adore Cosmetics has eluded FDA’s notice, but Mollicone notes that warning
letters from the agency have taken other companies to task for claims about the PhytoCellTec
ingredient’s potential impact on skin. (Also see "FDA Warning CitesAgeless Derma's Anti-Wrinkle,
Brightening Claims" - Rose Sheet, 9 May, 2016.)
She suggests that in addition to being fraudulently advertised, the Adore products are misbranded
and therefore in violation of state food and drug statutes, including California’s Sherman Law.
The plaintiff seeks restitution, damages and injunctive relief on behalf of herself and similarly
situated consumers nationwide, with five classes proposed in total.

Plaintiffs Face Significant Hurdles
Skin-care brands may take some comfort from trends suggesting that suits disputing anti-aging
claims – compared with other popular targets for the plaintiffs’ bar, such as “natural” claims on
cosmetic products – seem to be even more challenging to litigate, particularly when it comes to
winning class certification.
Certification often hinges on plaintiffs demonstrating commonality and typicality across all
members of a proposed class in terms of the way they interpreted marketing claims at issue and
their product experiences in light of expectations established by such claims.
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In instances where courts determine that plaintiff claims must be evaluated on an individual basis
to assess the particulars of each purchaser’s case, certification is routinely denied.
For example,Johnson & Johnson successfully blocked class certification in 2013 in a suit
challenging its Neutrogena Rapid Wrinkle Repair claims, which the plaintiff alleged conveyed a
message “that the products can effectuate an impossible result.” (Also see "J&J Skin Care
Continues Apace With ‘Rapid’ Products, ‘1 Week’ Claims" - Rose Sheet, 22 Jul, 2016.)
In its order denying class certification, California’s Central District Court specifically noted that “in
this case, there are significant individualized questions as to whether the product worked as
advertised for each individual class member.”
Plaintiffscontesting Avon Products, Inc.’s wrinkle-reversing and collagen-rebuilding claims
forAnew anti-aging skin-care products were denied class certification in September 2015, with
New York’s Southern District Court ruling that they had not met certification thresholds for
predominance and ascertainability. (Also see "Avon Beats Class Bid In Suit Challenging Anti-Aging
Claims; Appeal Filed" - Rose Sheet, 20 Oct, 2015.)
Reportedly, the plaintiffs are seeking a reversal of the decision from the US Court of Appeals for
the Second Circuit.
The Estee Lauder Companies, Inc. defeated a suit alleging that its namesake brand’sAdvanced
Night Repair products were promoted deceptively not by squashing the plaintiff’s class
certification bid, but by arguing that she missed her legal window for notifying Lauder about the
problem.
New York’s Eastern District Court dismissed her breach of warranty claims, agreeing that the 30
months that elapsed between the plaintiff’s purchase of Advanced Night Repair items and her
complaint to the company constituted an “unreasonable” lag under state law. The decision led to
the case’s dismissal in September 2015.
(Return to Top)

FDA Tweaks Guidance on Clinical Pharmacology
Data for Demonstrating Biosimilarity
The FDA has made modest changes to its guidance on clinical pharmacology testing for biosimilars.
The guidance — released on Wednesday — finalizes a draft version published in May 2014 that
detailed the pharmacokinetic (PK) and pharmacodynamic (PD) data needed to show biosimilarity.
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The final guidance expands on the previous version by providing additional details on: the
assessment of PD biomarkers; the integrity of bioanalytical methods in PK and PD studies; the
development of PK and PD data; and the populations for PK and PD studies.
When determining which PD biomarkers to use to measure the response of a biosimilar, the FDA
advised sponsors to consider the time it takes to return to baseline with the discontinuation of
dosing. They should also consider the PD biomarker’s analytical validity.
The agency clarified that sponsors should take into account the relevance of the biomarker to the
mechanism of action of the reference drug only to the extent that the mechanism of action is
understood. The rest of the considerations for biomarkers remain unchanged from the draft
guidance.
As sponsors develop biosimilars, the FDA continues to recommend that they engage in a stepwise
assessment of biosimilarity to evaluate the pharmacodynamic studies used for demonstrating a
high level of similarity to the reference drug, but the agency’s four assessment categories have
been renamed.
Without changing the criteria for each assessment category, the FDA is now suggesting that
biosimilarity be assessed on a four-point sliding scale that starts with “insufficient analytical
similarity,” moving up to “analytical similarity with residual uncertainty;” “tentative analytical
similarity;” and “fingerprint-like analytical similarity.” Sponsors should no longer use the previous
categories, which included: not similar, similar, highly similar and highly similar with fingerprintlike similarity (DID, May 14, 2014).
On the integrity of bioanalytical methods used for PK and PD studies, sponsors are given
clarifications on the agency’s preferred assays, with the FDA recommending that they use an assay
that produces concentration data correlated to the reference drug’s pharmacological activity. This
assay should be validated for use in the reference product and biosimilar to measure their
concentrations. All analytical assays should meet performance parameters consistent with
industry best practices.
Additionally, the final guidance reminds sponsors that PK and PD studies should be conducted
using the materials from the manufacturing process they expect to use when marketing the
biosimilar. Data using alternative materials may need an adequate justification, such as an
analytical bridge.
As far as selecting the appropriate study population for the PK and PD studies, the FDA is now
advising sponsors to rely on a population outside the reference drug’s typical patient population if
that group is better suited to detect differences between the biosimilar and reference drug.
Read the final guidance here:www.fdanews.com/12-28-16-BiosimilarityGuidance.pdf. — José
Vasquez (Return to Top)
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FDA Clarifies Botanical Drug Considerations for
Combination Drugs
The FDA updated its guidance for botanical drug development to include recommendations for
navigating combination drug regulations, with possible criteria for receiving a waiver.
While current fixed-dose drug combination regulations require demonstrating the contribution of
each active ingredient to overall safety and efficacy, the FDA said it recognizes that meeting that
requirement with each raw botanical ingredient may not be feasible.
Whether that regulation applies to a specific botanical drug product depends on the type of
mixture: for example, a product derived from a single plant source would not be considered a
combination, because the entire botanical mixture is considered to be the active ingredient.
The guidance refers to a separate rule proposed in December of last year. The FDA suggested
waiving the requirements in certain situations: for example, botanical drug products composed of
multiple raw materials in fixed ratios — such as multiple parts of the same plant, or combinations
of different plant species — could be considered for a waiver, as long as there is previous human
experience for clinical use of the combination.
Since that rule has yet to be finalized, the FDA recommends that sponsors discuss approaches for
each drug candidate with reviewers early. The agency also suggested holding pre-NDA meetings at
least two months ahead of submissions, to allow time to respond to feedback.
This week’s final guidance is largely unchanged from a 2015 draft, which suggested using multiple
batches of the botanical drug in late-phase studies to examine any changes in chemical
composition or treatment effect, due to natural variations in raw materials or changes in
agricultural methods. The FDA also said that bridging studies may be needed to explore any
uncertainty regarding different batches (DID, Aug. 17, 2015).
The final guidance is available here:www.fdanews.com/12-28-16-FDABotanicalDrugGuidance.pdf.
— Conor Hale (Return to Top)

FDA Hands Aplicare Warning Letter Over
Sterility Controls, Off-Label Promotion
Aplicare landed an FDA warning letter after an inspection uncovered four significant GMP
violations involving sterility controls and marketing claims for unapproved uses.
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FDA investigators found Aplicare neglected to implement adequate microbial controls for its
povidone-iodine drugs and failed to validate its sterilization process, which resulted in the
contamination of the company’s povidone-iodine solution, ointment and gel.
Applicare also failed to use air filtration systems in its manufacturing areas to maintain the
appropriate air quality and cleanliness for drug production, the FDA said, calling the conditions
“inadequate” to ensure sterility and protect drugs from contamination.
The company’s failure to designate areas for the production of povidone-iodine further exposed
its drugs to the risk of contamination. Furthermore, the firm’s lack of written procedures for
stability tests raised concerns about its povidone-iodine drug products meeting sterility
specifications, the agency said.
On the company’s website, the FDA discovered that the company markets four of its povidoneiodine products as antimicrobials, although the products did not contain antifungal active
ingredients to support such claims.
In response to these observations, Aplicare said it would revalidate its sterilization process for
povidone-iodine products, but the FDA deemed that measure inadequate given that the company
previously attempted to take this corrective action and failed to provide scientific justification that
its process is capable of robustly rendering products sterile.
The FDA asked the company to describe any improvements to its manufacturing operation that
will establish a high level of sterility assurance. Additionally, the FDA urged the company to hire a
GMP consultant to assist with meeting compliance standards.
Read the warning letter here:www.fdanews.com/12-27-16-AplicarePharma.pdf. — Derek Major
(Return to Top)

Sanofi Sues Novo Nordisk Over Misleading
Claims of Lantus, Toujeo Coverage
Sanofi alleges Novo Nordisk engaged in a national advertising campaign that falsely claimed access
to Sanofi’s diabetes therapies Lantus and Toujeo would be restricted next year.
In a five-count complaint, Sanofi accuses Novo Nordisk of running an advertisement intended to
switch patients from Lantus and Toujeo to Novo’s long-acting insulin Tresiba by misrepresenting
the continued availability of the drugs following their removal from CVS’s formulary.
The advertisement in dispute states that, effective Jan. 1, 2017, “Lantus and Toujeo will be
blocked.” Sanofi c
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CDER-OND-120-ALL
Jenkins, John K; Stein, Peter; Moscicki, Richard; Woodcock, Janet
RE: Approval of Spinraza (nusinersen) for spinal muscular atrophy
Saturday, December 24, 2016 7:31:55 AM

Exciting news, and done the right way. Happy holidays.
rmc
Robert M Califf MD
Commissioner of Food and Drugs
From: Dunn, Billy
Sent: Friday, December 23, 2016 4:16 PM
To: Choy, Fannie (Yuet); Kelley, Laurie; Paine, Rainer; Mentari, Evelyn; Yasuda, Sally; Rogers, Hobart;
Bhattaram, Atul; Grimstein, Christian; Krudys, Kevin; Sabarinath, Sreedharan; Mehta, Mehul U; Massie,
Tristan; Jin, Kun; Hung, Hsien Ming J; Fisher, J Edward; Freed, Lois M; Brown, Paul C; Lynch, Patrick;
Cooper, Monica; Chelliah, Mariappan; Miller, Denise; Gieser, Gerlie; Kim, Erin; Thakur, Aditi; Woody,
Dahlia; Wilson, Wendy; Heimann, Martha R; Srinivasachar, Kasturi; Alfaro, Cara; Thompson, Susan
(CDER); Ayalew, Kassa; Pohlman, Janice; Williams, LaKisha; Patague, Yolanda; Cuff, Althea; Hadwiger,
Michael; Moukhtara, Aline; Fienkeng, Mathilda; Howard, Corwin; Morris, Chad (John); White, Lolita;
Bridges, Todd; Pratt, Robert; Wilkins Parker, Jamie; Peters, Tracy; Rusinowitz, Martin; Klein, Michael;
Walsh, Sandy; Chew, Catherine; Diggs, Felicia; Locicero, Colleen L; Unger, Ellis; Temple, Robert; Ware,
Jacqueline H; Hughes, Alice; Kozauer, Nicholas; Bastings, Eric; CDER-OND-120-ALL
Cc: Jenkins, John K; Stein, Peter; Moscicki, Richard; Woodcock, Janet; Califf, Robert
Subject: Approval of Spinraza (nusinersen) for spinal muscular atrophy

Today, Spinraza (nusinersen) was approved for the treatment of spinal muscular atrophy (SMA).
Many of you are aware of this, but for those that are not, this is the first treatment ever approved
for this often fatal genetic disease. The infantile-onset form of this disease is the most common
genetic cause of infant mortality. With the ever increasing focus on needed treatments for rare
diseases, this is an example of a clear success in this area.
Nusinersen is an antisense oligonucleotide that is designed to promote production of functional
survival motor neuron (SMN) protein, the protein that is necessary for motor neuron survival and is
lacking in patients with SMA due to a deletion of the SMN1 gene that is normally responsible for the
production of SMN protein. The similar SMN2 gene is naturally able to produce a small amount of
SMN protein but it is insufficient for normal function. The variability of how much SMN protein
SMN2 produces is tied to the heterogeneity of disease severity seen in SMA. Nusinersen binds to
SMN2 pre-mRNA and promotes the production of full-length functional SMA protein by including the
otherwise lacking exon 7 in the mRNA transcript (the key difference in SMN1 and SMN2 is this lack of
exon 7). The specificity of this approach is indicative of the increasing sophistication that a detailed
understanding of disease pathophysiology brings to drug development.
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In brief, the results of a controlled study in infantile-onset SMA demonstrated highly significant
(p<0.0001) effects on motor milestone achievement (40% vs. none) supported by consistent
sensitivity analyses. A motor abilities/function scale for infants with neuromuscular disease showed
substantial numerical differences between groups for meaningful improvement and worsening (63%
vs. 3% and 4% vs. 40%, respectively). Open-label data suggesting that some patients achieved
milestones such as the ability to sit unassisted, stand, or walk when they would otherwise be
unexpected to do so, maintained milestones at ages when they would be expected to be lost, and
survived to ages unexpected considering the number of SMN2 gene copies of patients enrolled in
the studies, are supportive of these results.
There are many interesting aspects to this application and I invite you to peruse the various reviews,
but I want to highlight three especially important things about this application.
First, we played a crucial role in leading the sponsor to an interpretable result as rapidly as possible.
The sponsor had a meeting with us to present the results of an open-label cohort of SMA patients
that were compared to natural history. Although the sponsor argued that this was sufficient
evidence, the numbers were very small, and we noted that the sponsor had an ongoing controlled
study (the study that ended up being the primary basis of this approval) that was designed to look at
mortality in an interim analysis but that analysis would not occur for quite some time. We pointed
out to the sponsor that an interim analysis based on function could be done much sooner if the
sponsor’s assertions about the effect of the drug were true and that we would see such an analysis
as a crucial part of a marketing application. After some further discussion, the sponsor agreed with
this approach and we began a period of intense review of the sponsor’s plans for an interim analysis
of function. We were involved in great detail in the design of this analysis and this work was done
very quickly, allowing the sponsor to move forward rapidly with the analysis that ultimately showed
the benefit of the drug. This represented a great deal of work for the folks involved, but it paid off in
our familiarity with the analysis at the time of submission.
Next, many are aware of the speed with which we reviewed this application. This application was
reviewed under the expedited review principles associated with a product that represents a
breakthrough in its therapeutic area. Expedited review is essentially a super-priority review for
breakthrough products that attempts to take action before a priority review deadline. Not only did
we accomplish that, but we beat the priority review deadline in historic fashion, reviewing and acting
on this application in only 90 days. Note also that this was for an NME. This is a truly remarkable
feat. It is completely accurate, with no hyperbole involved, to recognize that to accomplish this
review in this amount of time required an extraordinary and superhuman effort on the part of the
review team. Great personal sacrifices were made by our team members. These sacrifices are not
the norm, nor should they be, and we are now better prepared for the occurrence of any future
expedited review that comes our way. I deeply appreciate the commitment our team members
made to this review and I am humbled by their efforts.
Finally, very importantly, and directly related to the previous point, I want to highlight and thank the
review team. Without the efforts I described above, we would not be taking this action today. That
is a direct reflection of the commitment our team members made to this review. In no particular
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order whatsoever, the nusinersen review team included Fannie Choy, Laurie Kelley, Rainer Paine,
Evelyn Mentari, Sally Jo Yasuda, Bart Rogers, Atul Bhattaram, Christian Grimstein, Kevin Krudys,
Sreedharan Sabarinath, Mehul Mehta, Tristan Massie, Kun Jin, Hsien Ming Hung, Ed Fisher, Lois
Freed, Paul Brown, Patrick Lynch, Monica Cooper, Mariappan Chelliah, Denise Miller, Gerlie Gieser,
Erin Kim, Aditi Thakur, Dahlia Woody, Wendy Wilson-Lee, Martha Heimann, Kasturi Srinivasachar,
Cara Alfaro, Susan Thompson, Kassa Ayalew, Janice Pohlman, Lakisha Williams, Yolanda Patague,
Althea Cuff, Michael Hadwiger, Aline Moukhtara, Mathilda Fienkeng, Corwin Howard, John Morris,
Lolita White, Todd Bridges, Bob Pratt, Jamie Wilkins Parker, Tracy Peters, Marty Rusinowitz, Michael
Klein, Sandy Walsh, Cat Chew, Felicia Diggs, Colleen Locicero, Ellis Unger, Bob Temple, Jackie Ware,
Alice Hughes, Nick Kozauer, and Eric Bastings. Please forgive me if I have inadvertently left anyone
off this list.
I leave you with a link to a story about the first infantile-onset patient to receive nusinersen. Upon
diagnosis, her parents were told by her neurologist to expect her death by the time she was 2 years
old. She began treatment with nusinersen in 2013 at age 7 months. She is now 4 years old.
https://med.stanford.edu/news/all-news/2016/12/stanford-patient-is-first-infant-to-receivelifesaving-drug.html
Again, my thanks to the nusinersen review team, and, indeed, to all the wonderful employees of
DNP and FDA committed to the development of safe and effective treatments for the incredible
range of neurological diseases, so very many of which continue to await the arrival of their first
approved therapy. Without you, the effort would be doomed. With you, continued progress will be
made, one drug at a time.
I wish each of you a joyous holiday season.
Billy
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management of FSHD. This condition can be confused with other neuromuscular disorders (such as
other muscular dystrophies or polymyositis), leading to an inaccurate diagnosis and, sometimes, to
unnecessary treatment. Read the full guideline.
ACMG Releases New Scope of Practice Document for the Specialty of Medical Genetics
In an effort to clearly define the changing role of the specialty of medical genetics and the distinction
between medical geneticists and other genetics healthcare professionals, the American College of
Medical Genetics and Genomics (ACMG) has released a new "Scope of Practice of the Specialty of
Medical Genetics" document. More.

Treatment
Basket Study Documents Preliminary Efficacy of Vemurafenib in Nonmelanoma Cancers
A basket study is a new clinical trial design that explores responses to drugs based on specific
mutations in patients’ tumors rather than where their cancer originated. Vemurafenib is known to be
an effective treatment for BRAFV600-mutated melanoma. This new study found that this medication
may also be effective in treating non-small cell lung cancer as well as Erdheim-Chester disease and
Langherhans cell histiocytosis. Basket studies may greatly increase the number of patients eligible to
receive certain drugs. More.
Medical Foods May Cause Harm if Not Properly Managed
Researchers have reported that patients with methylmalonic acidemia (MMA) on restricted protein
diets and taking medical foods had four or five times the recommended amounts of leucine, which
could have a negative effect on growth and development. In a study of patients with cobalamin C
type combined MMA and hyper-homocysteinemia, failure to properly process vitamin B12 results in
a different form of MMA that clinically looks different and requires different management. More.
Pediatric Pain Management
The FDA recently approved the use of OxyContin in children ages 11 to 16 with severe pain, but
care of pediatric patients treated with this medication should be properly coordinated by a health
care team experienced in opioid treatment. More.

International News
Japan Launches Initiative on Rare and Undiagnosed Diseases (IRUD)
The Japan Agency for Medical Research and Development has launched IRUD so patients with
undiagnosed conditions can be referred to a centralized network of specialists for genome analysis.
More.

Upcoming Meetings and Webcasts
Advisory Committee on Heritable Disorders in Newborns and Children (ACHDNC)
The ACHDNC meeting will take place on August 27-28 in Rockville, MD. More.
Development of Standards for NGS Testing - Clinical Validity and Utility
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The American Society of Human Genetics is conducting this webinar on September 1 from 1:00-2:30
pm EDT to discuss scientific and clinical issues relevant to development of community-wide
standards for next-generation sequencing (NGS) genetic tests. More.

Miscellaneous
Patient Advocacy Leadership (PAL) Awards
Genzyme has announced the fifth annual PAL Awards program for non-profit organizations that
serve the lysosomal storage disorder patient community. Proposals can now be submitted in any
language. The focus of the PAL program this year is on collaboration and only projects that involve a
collaboration of two or more organizations will be accepted. A total of $50,000 will be awarded.
Applications are due September 30. More.
UNITY-GC Survey: Understanding Needs in Teens and Young Adults with Genetic Conditions
The purpose of the survey, designed by family leaders in the Western States Genetic Services
Collaborative, is to learn about health needs of teens and young adults as they transition to adult
health care services. More.
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FDA Neurology Clinical Team Leader Departure May Be Mountain Disguised As Molehill

Executive Summary
Attention to the departure of neurology reviewer Ron Farkas from FDA has focused
on what it means for Sarepta’s eteplirsen application, but there are larger regulatory
environment issues that deserve more scrutiny.
Like most controversies today, it started with a tweet.
“Seems like Ron Farkas is no longer at the @US_FDA cc $SRPT” Jenn McNary,
one of the most active Duchenne Muscular Dystrophy patient advocates and a
mother of a son with DMD, wrote on Sept. 13 using the stock ticker symbol for
Sarepta Therapeutics Inc., the sponsor of eteplirsen.
The reaction on social media was fast and furious: reporters and investors attempted
to confirm with FDA and Parexel – the rumored new employer of Farkas – that the
reviewer had indeed left the agency.
Farkas was Division of Neurology Products clinical team leader who conducted the
review of Sarepta’s DMD drug eteplirsen. His review was overwhelmingly negative
and concluded that not only was there not substantial evidence of an effect from
eteplirsen but there was no evidence at all. (Also see "Sarepta, FDA And The
Dangers Of Strong Early Results" - Pink Sheet, 2 May, 2016.)
McNary’s tweet in turn led to Wall Street speculation and stories confirming Farkas
had left FDA and that it was a positive development – if not confirmation – that
eteplirsen will get accelerated approval. The application has survived bumps at
FDA but remains a possibility for an accelerated approval.
But reading the tea leaves of the Farkas departure solely as another piece in the upor-down decision on the Sarepta drug misses a potentially broader significance to
the event. There are other messages and reverberations that may last longer.

Personal Enmity Towards Reviewers
The first is the personalization of enmity toward an FDA reviewer. Farkas was
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painted as enemy number one for what some believed was an obstructionist position
on the eteplirsen application for a deadly disease in young boys. Farkas has been
negative on other recent applications. He reviewed BioMarin Pharmaceutical
Inc.’s DMD drug drisapersen that was rejected by FDA and probably had an
important role in FDA’s decision to refuse-to-file PTC Therapeutics Inc.’s
application for ataluren.
Farkas also was negative on Merck’s sleep drug suvorexant that led to a big writeup in the New Yorker titled “The Big Sleep.” But that’s not always the case. He
supported approval of Vanda’s non-24 sleep drug tasimelteon for the blind that was
approved by FDA.
Removing emotion from the case of eteplirsen, Farkas applied the FDA’s longestablished regulatory standards to the review and made it very clear that the
application fell well short of the threshold for approval in his opinion as primary
reviewer.
Tough standards come into conflict with applications for life-threatening conditions
at FDA: it is part of the territory.
For many reasons, though, the eterplirsen application reached an almost
unprecedented level of political and patient sensitivity. Therefore, Farkas’ position
as lead reviewer and regulatory determination were magnified. What reviewer will
want to take on an application like eteplirsen in the future?

Not Farkas' Call To Make
Lost in the focus on Farkas is the fact that Division Director Billy Dunn and Deputy
Director Eric Bastings both expressed the same position as Farkas regarding the
eteplirsen application. Office of Drug Evaluation 1 Director Ellis Unger appeared to
be of the same mind as well given some of his comments at the panel meeting, but it
was less clear.
And if an unprecedented level of regulatory flexibility were to be applied to the
filing in order to reach an approval decision, it will be done by several layers above
Farkas – that was always going to be the case.
The final sign off decision will fall to Unger or could escalate – unlikely but
possible in this unusual case – to CDER Director Janet Woodcock, who opened the
door for an accelerated approval pathway for eteplirsen during her presentation at
the eteplirsen panel review.
Put another way, it was not Farkas’ call to make despite the perception that he was
the implacable roadblock to the application.
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Bolstering Review Morale
The second issue: this is what the start of a decline of a peak approval climate looks
like. Anyone who watched the April 25 advisory committee review of eteplirsen or
who has followed Sarepta can tell you this was a brutal review. And the pressure on
the neurology division to approve an application for DMD – particularly eteplirsen
– has not been lost on other reviewers in different divisions.
In other words, everybody is watching this application but FDA reviewers are
watching the eteplirsen outcome too.
If a myth or storyline develops that Farkas left FDA because management overruled
him due to external pressure, that would create a significant problem for FDA
internally. Senior FDA officials have worked tirelessly and successfully to remove
that distraction and create an almost peerless period of pro-innovation, approvals,
cutting edge regulatory science and efficiency.
The risk is that others could follow Farkas out the door, or worse stay on at the
agency demoralized and perhaps resentful and fretful of being overridden from
management above.
Impossible? No. That is what happened in the nadir of the FDA drug approval
process four decades ago – two decades before Woodcock even joined the agency.
A general perception first within FDA and then generally in the public of too much
bending in favor of applications and industry-bias by FDA managers led to a
general collapse of morale and Congressional hearings.

Preventing A Toxic Review Climate
Sarepta has collected many Congressional supporters for its application. So a
negative response from Capitol Hill to an eteplirsen approval is not likely. What is
dangerous is a sense at the working review levels that management is pushing too
hard for approvals. That story – true or false – can be toxic to the NDA review
environment.
The Neurology Division’s portfolio of diseases includes some of the most highprofile diseases for which there is major unmet need: Alzheimer’s, Parkinson’s
disease, Huntington’s disease, multiple sclerosis, epilepsy, migraine, muscular
dystrophy, ALS, narcolepsy.
Now that division has lost a senior reviewer at a time when FDA is having great
difficulty recruiting young neurologists to staff the division. CDER Director Janet
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Woodcock has publicly lamented the fact that newly minted neurologists out of
medical school can make as much as an FDA Center Director.
The truth is no one at this point know why Farkas left. His departure and the
eteplirsen review may be completely unrelated or a direct cause and effect. But keep
watching to see if something bigger may be brewing here.
From the editors of the RPM Report
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From:
To:
Cc:
Subject:
Date:
Attachments:

Chasan-Sloan, Deborah (FDA)
McCall, Jonathan *; Sherman, Rachel; Dickinson, Elizabeth (FDA)
Califf, Robert; Kraus, Tom; Conover, Katie; Rodriguez, Jennifer; Evans, Dana
RE: Appeal documents
Friday, September 09, 2016 3:52:18 PM
2016 Sept 09 Eteplirsen CLEAN-COMMENTED(occ).doc

I’ve added some comments and minor edits to the “clean-commented” version of the memo
(attached). Nothing further from me on the cover letter (and Liz is on leave today, with sporadic
email access).
From: McCall, Jonathan *
Sent: Friday, September 09, 2016 9:57 AM
To: Sherman, Rachel; Dickinson, Elizabeth (FDA)
Cc: Califf, Robert; Kraus, Tom; Chasan-Sloan, Deborah (FDA); Conover, Katie; Rodriguez, Jennifer;
Evans, Dana
Subject: RE: Appeal documents

Hello all –
I am attaching tracked and clean versions of the memo and cover letter that incorporate all changes
and comments received to date.
The “clean-commented” versions have all changes accepted; the only remaining comments are
those that appear to still require a decision or resolution.
There are several places in the memo where some edits to the wording have been flagged for
attention. These have comments attached and are also highlighted.
Please let me know if you have any questions!
Best,
Jonathan
From: Sherman, Rachel
Sent: Thursday, September 08, 2016 12:26 PM
To: Dickinson, Elizabeth (FDA); McCall, Jonathan *
Cc: Califf, Robert; Kraus, Tom; Chasan-Sloan, Deborah (FDA); Conover, Katie; Rodriguez, Jennifer;
Evans, Dana
Subject: RE: Appeal documents

Hi all,
I think we are at risk for serious version control problems. Does the following sound right? All
documents need an owner and all comments and revisions will be sent to the owner.
Jen will own all comms docs.
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Jonathan will own Rob’s memo and cover email.
Labeling and letters are owned by the division; I can be the primary point of contact to return all
comments to the division (unless no one trusts me – this would be understandable – in which case I
will ask Jonathan for help).
Alternatively, I can assign a project manager.
Thoughts?
Thanks!
Rachel

From: Dickinson, Elizabeth (FDA)
Sent: Thursday, September 08, 2016 11:23 AM
To: Sherman, Rachel; McCall, Jonathan *
Cc: Califf, Robert; Kraus, Tom; Chasan-Sloan, Deborah (FDA); Conover, Katie; Rodriguez, Jennifer;
Evans, Dana
Subject: RE: Appeal documents

I believe the comms materials are still undergoing significant revisions, so I would hold off a
bit on adding those to the packet.
From: Sherman, Rachel
Sent: Thursday, September 08, 2016 10:53 AM
To: McCall, Jonathan *
Cc: Califf, Robert; Dickinson, Elizabeth (FDA); Kraus, Tom; Chasan-Sloan, Deborah (FDA); Conover,
Katie; Rodriguez, Jennifer; Evans, Dana
Subject: RE: Appeal documents

This looks right to me and you are correct – we have not yet received draft labeling or the letter.
Thanks!
From: McCall, Jonathan *
Sent: Thursday, September 08, 2016 10:09 AM
To: Sherman, Rachel
Cc: Califf, Robert; Dickinson, Elizabeth (FDA); Kraus, Tom; Chasan-Sloan, Deborah (FDA); Conover,
Katie; Rodriguez, Jennifer; Evans, Dana
Subject: RE: Appeal documents

Hi Rachel –
Will do. Just in the interest of avoiding any potential version control issues, here’s a quick inventory
of what I have at present:
·        The latest version of the response document, with Dr. Califf’s edits, received 7:42 this
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morning. I’ll clean up this version today.
·        The PR and KMQA documents, received from Jennifer Rodriguez on Monday (9/5) morning.
I’m happy to look at these if someone wants me to, but so far have not done so.
·        The Sunday (9/4) version of the cover letter from Dr. Califf.
·        Haven’t seen draft approval/labeling yet, to my knowledge.
Please let me know if I need to await a more up-to-date version of anything, but these are all the
latest versions of the respective documents that I have in my files.
Thanks!
-J
From: Sherman, Rachel
Sent: Thursday, September 08, 2016 9:39 AM
To: McCall, Jonathan *
Cc: Califf, Robert; Dickinson, Elizabeth (FDA); Kraus, Tom; Chasan-Sloan, Deborah (FDA); Conover,
Katie; Rodriguez, Jennifer; Evans, Dana
Subject: Appeal documents

Hi Jonathan,
As we discussed yesterday, tomorrow could you send Rob (for the weekend) the most current
versions of:
·        Memo (with my two questions)
·        2 comms docs
·        Cover email
·        If we have, the draft approval letter and labeling
Please copy this group. We will keep this separate from the weekly homework.
Thanks much!
Rachel
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From:
To:
Cc:
Subject:
Date:
Attachments:

Soreth, Janice M
Sherman, Rachel; Davies, Kathleen
Califf, Robert; McCall, Jonathan *
RE: Can you send me the latest version of Rob"s appeal memo?
Thursday, September 08, 2016 9:02:41 PM
2016 Sept 08 Eteplirsen JM TRACKED js.doc

Dear All,
I share Kathleen’s overall view. And I’ve made a few comments with suggested changes.
Thanks for the opportunity to review.
Janice
From: Sherman, Rachel
Sent: Thursday, September 08, 2016 6:15 PM
To: Davies, Kathleen; Soreth, Janice M
Cc: Califf, Robert; McCall, Jonathan *
Subject: RE: Can you send me the latest version of Rob's appeal memo?

Hi Kathleen,
Thanks so much for the rapid review and clearly articulated assessment.
Rachel
From: Davies, Kathleen
Sent: Thursday, September 08, 2016 6:13 PM
To: Sherman, Rachel; Soreth, Janice M
Cc: Califf, Robert; McCall, Jonathan *
Subject: RE: Can you send me the latest version of Rob's appeal memo?

Hi All,
I read it and nothing pops out at me. It appropriately acknowledges each side of the appeal and
clearly articulates the role of the Commissioner in the appeal/dispute process and a decision based
upon that role.
Kathleen
From: Sherman, Rachel
Sent: Thursday, September 08, 2016 4:41 PM
To: Davies, Kathleen; Soreth, Janice M
Cc: Califf, Robert; McCall, Jonathan *
Subject: FW: Can you send me the latest version of Rob's appeal memo?

Hi guys,
I offered the two of you up as judicious, careful, ex (or semi ex) CDER readers. Please review and see
if anything pops out at you.
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If possible tonight or early tomorrow. Let me know if you want to discuss. And thank you!!
Rachel
PS Please see Jonathan’s request below. Needless to say, I have not been good about version
control (although I have tried)…..
From: McCall, Jonathan *
Sent: Thursday, September 08, 2016 4:36 PM
To: Sherman, Rachel
Subject: RE: Can you send me the latest version of Rob's appeal memo?

You bet. This is a tidied version (clean and tracked) that I put together this afternoon; I’m also
including the cover letter.
One request: if you make changes, can you make them to the tracked version? I’ll take that and recreate a clean/commented version for tomorrow.
Thanks!
-J
From: Sherman, Rachel
Sent: Thursday, September 08, 2016 4:32 PM
To: McCall, Jonathan *
Subject: Can you send me the latest version of Rob's appeal memo?

Thanks!

FDAOC0003579

From:
To:

Subject:
Date:
Attachments:

Smith, Fallon
Califf, Robert; Sherman, Rachel; Kraus, Tom; Sharp, Jeremy; Cristinzio, Dayle; Bolek, Michelle; Shreeve, Chris;
Rawlings, Kimberly; Woodcock, Janet; Throckmorton, Douglas C; Conover, Katie; Young, Jason; Rebello, Heidi;
Rodriguez, Jennifer; Walsh, Sandy; Kotz, Deborah; Marchand, Heidi; Quinn, Kathleen; Scott, Meghan
RE: Eteplirsen Coverage: BioPharma Dive and Regulatory Focus
Monday, September 19, 2016 11:44:52 AM
image001.png

BioPharma: Sarepta skyrockets as FDA approves DMD drug
By: Ned Pagliarulo and Lisa LaMotta
Dive Brief:
    Sarepta Therapeutics on Monday won conditional approval from the Food and Drug
Administration for its Duchenne muscular dystrophy (DMD) treatment, after a months-long delay
left the company and DMD patients in regulatory limbo.
    Sarepta will be required to carry out a clinical trial to confirm the drug's clinical benefit, and the
Food and Drug Administration made clear a failure to verify efficacy could lead the regulator to
withdraw approval for the treatment.
    Shares in Sarepta skyrocketed by over 90% at one point Monday morning, as the FDA's decision
resolved a long-standing question of whether the company would be sent back to the drawing
board. The drug, now known as Exondys 51 (eteplirsen), is the first approved treatment for DMD.
Dive Insight:
The FDA has signed off on approval of Sarepta's DMD drug after several years of back and forth with
the community. While the drug did pass muster for a conditional approval, the decision is a
contentious one. Regulators had been originally expected to make a decision on the drug in May.
Advocates for the community have been particularly outspoken and criticized the FDA for passing
over drugs from several other companies, including PTC Therapeutics and BioMarin. An advisory
committee to the FDA voted against approval of eteplirsen earlier this year, raising further ire from
the community.
The regulatory agency and its experts have long claimed that while the unmet need is very high in
this case, the drug candidates in development have not shown strong efficacy.
DMD is a genetic disease that affects young boys, many of which die before reaching adulthood. The
disease is characterized by muscle wasting and most of these boys lose the ability to walk and
eventually succumb to respiratory failure. Advocacy groups — composed largely of parents of the
children — have been major supporters of DMD developers and clinical trials seeking to test diseasemodifying drugs.
Several companies have pulled out of the space after the FDA made clear there was no path forward
for approval for their drugs. BioMarin was forced to announced this spring that it would end pursuit
of approval of its drug, Kyndrisa (drisapersen).
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###

RAPS: Sarepta Wins Controversial FDA Approval for First DMD Drug
By: Zachary Brennan
The US Food and Drug Administration (FDA) on Monday approved Sarepta Therapeutics’ first drug to
treat patients with Duchenne muscular dystrophy (DMD), a rare genetic disorder that causes
progressive muscle deterioration and weakness in young children.
The approval is highly controversial after a FDA advisory committee voted against approval in April
as the outside experts said there was not substantial evidence that the drug is effective in providing
clinical benefit, which is the standard for traditional approval. Before that vote and afterwards, the
DMD patient community protested vigorously.
DMD, occurring in about one out of every 3,600 male infants worldwide, is caused by an absence of
dystrophin, a protein that helps keep muscle cells intact. The first symptoms are usually seen
between the ages of three and five, and worsen over time.
The agency said that following the hearing, Sarepta submitted additional data “showing substantial
evidence of dystrophin production, although the amount of dystrophin produced was only a small
fraction of the normal level.”
The injection, known as Exondys 51 (eteplirsen), is specifically indicated for patients who have a
confirmed mutation of the dystrophin gene amenable to exon 51 skipping, who constitute
approximately 13 percent of the population with DMD.
Ultimately, the new injection, known as Exondys 51, was approved under FDA’s accelerated approval
program, reserved for drugs to treat serious or life-threatening diseases, and where there is a lack of
available therapy.
“Based on the data submitted by the applicant, the Agency has concluded that there is a statistically
significant increase in dystrophin production in indicated patients who are exposed to the drug that
meets this requirement,” FDA said Monday.
That approval followed a contentious scientific disagreement among FDA, with some saying the
"statistically significant increase in dystrophin, the surrogate endpoint, of an exceptionally small
magnitude does not imply clinical benefit," according to the 126-page approval letter.
Moving forward, FDA said it is requiring Sarepta (company's stock increased in value by more than
80% as of Monday morning and the company also won a rare pediatric priority review voucher as a
result of the approval) to conduct a clinical trial to show that the drug preserves motor function,
with eteplirsen being compared to placebo.
The required study is designed to assess whether Exondys 51 improves motor function of DMD
patients with a confirmed mutation of the dystrophin gene amenable to exon 51 skipping. If the trial
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fails to verify clinical benefit, FDA said it “may initiate proceedings to withdraw approval of the drug.
“In this case, flexibility is warranted because of the life-threatening nature of the disease; the lack of
available therapy; the fact that the intended population is a small subset of an already rare disease;
and the fact that this is a life-limiting disease of children. These factors, combined with the
dystrophin production data – and the drug’s low risk profile – led the Agency to approve the drug
under the accelerated approval pathway,” FDA said.
Fallon Smith
Press Officer
Office of Media Affairs
Office of External Affairs
U.S. Food and Drug Administration
Tel: 301-796-8632
Fallon.Smith@fda.hhs.gov
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From:
To:
Cc:
Subject:
Date:
Attachments:

McCall, Jonathan *
Chasan-Sloan, Deborah (FDA); Califf, Robert
Sherman, Rachel; Dickinson, Elizabeth (FDA); Kraus, Tom; Conover, Katie; Rodriguez, Jennifer
RE: Eteplirsen decision memo and supporting materials for your review
Friday, September 16, 2016 10:40:35 AM
Memo-to-file 9-16-2016 JM CLEAN.doc
Memo-to-file 9-16-2016 JM TRACKED.doc

Hello all –
Here are tracked and clean versions of the memo to file. I’ve tried to regularize the formatting
and make clear the separations between statements and responses.
This draft represents a merged version that combined edits from the 10:36 PM 9/15 version
from Liz, the version attached to the email below, and incorporates Liz’ emailed edits. Please
let me know if I missed anything!
Thanks!
-Jonathan

_____________________________________________
From: Chasan-Sloan, Deborah (FDA)
Sent: Friday, September 16, 2016 12:38 AM
To: Califf, Robert; McCall, Jonathan *
Cc: Sherman, Rachel; Dickinson, Elizabeth (FDA); Kraus, Tom; Conover, Katie; Rodriguez, Jennifer
Subject: RE: Eteplirsen decision memo and supporting materials for your review

Please see some additional suggested edits to the memo to file attached.   Note that this
version doesn’t contain the edits that Liz forwarded yesterday at 10:36 pm regarding the
(b) (5)
.” On the attached, I’ve flagged the two places where those
edits need to be input on this draft. Jonathan, if it’s not clear what the edits are from Liz’s
email yesterday, please let me know.

<< File: 20160915 Memo to File re Commissioner Decision_9-1516_JMrs(occ)_CLEAN_rmc(occ).doc >>

_____________________________________________
From: Califf, Robert
Sent: Thursday, September 15, 2016 9:16 PM
To: McCall, Jonathan *
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Cc: Sherman, Rachel; Dickinson, Elizabeth (FDA); Chasan-Sloan, Deborah (FDA); Kraus, Tom; Conover,
Katie; Rodriguez, Jennifer
Subject: RE: Eteplirsen decision memo and supporting materials for your review

<< File: 20160915 Memo to File re Commissioner Decision_9-1516_JMrs(occ)_CLEAN_rmc.doc >>
Comments added. Hopefully this will do it. Should be easy for you to check out.
rmc
_____________________________________________
From: McCall, Jonathan *
Sent: Thursday, September 15, 2016 4:56 PM
To: Califf, Robert
Cc: Sherman, Rachel; Dickinson, Elizabeth (FDA); Chasan-Sloan, Deborah (FDA); Kraus, Tom
Subject: Eteplirsen decision memo and supporting materials for your review

Hello Dr. Califf –
Here is the current version of the eteplirsen memo:
<< File: 2016_Sept_012_R2_Eteplirsen_CLEAN Borio_rmc_JM-CLEAN(occ).doc >> << File:
2016_Sept_012_R2_Eteplirsen_CLEAN Borio_rmc_JM-CLEAN(occ)_Commented.doc >>
Here is the memo to file:
<< File: Memo to File re Commissioner Decision_9-15-16_JMrs(occ)_CLEAN.doc >> << File:
Memo to File re Commissioner Decision_9-15-16_JMrs(occ)_COMMENTED.doc >>
And here are the response cover notes:
<< File: 20160915 response notesrs_JM_CLEAN.doc >> << File: 20160915 response
notesrs_JM_TRACKED.doc >>
Thanks!
-Jonathan
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CONFIDENTIAL – DRAFT 9/15/16
Deliberative Process Privilege
Attorney-Client Privilege

MEMO TO FILE
FROM:

Robert Califf, M.D., Commissioner of Food and Drugs

DATE:
RE:

Process for Commissioner’s Decision about the Scientific Dispute Regarding
Accelerated Approval of Sarepta Therapeutics’ Eteplirsen (NDA 206488)

(b) (5)

1
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CONFIDENTIAL – DRAFT 9/15/16
Deliberative Process Privilege
Attorney-Client Privilege

(b) (5)

2
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CONFIDENTIAL – DRAFT 9/15/16
Deliberative Process Privilege
Attorney-Client Privilege
(b) (5)

3
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CONFIDENTIAL – DRAFT 9/15/16
Deliberative Process Privilege
Attorney-Client Privilege
(b) (5)

4
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CONFIDENTIAL – DRAFT 9/15/16
Deliberative Process Privilege
Attorney-Client Privilege

(b) (5)

5
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CONFIDENTIAL – DRAFT 9/15/16
Deliberative Process Privilege
Attorney-Client Privilege

(b) (5)

6
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CONFIDENTIAL – DRAFT 9/15/16
Deliberative Process Privilege
Attorney-Client Privilege

(b) (5)

7
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CONFIDENTIAL – DRAFT 9/15/16
Deliberative Process Privilege
Attorney-Client Privilege
(b) (5)

8
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CONFIDENTIAL – DRAFT 9/15/16
Deliberative Process Privilege
Attorney-Client Privilege

(b) (5)

9

FDAOC0003604

CONFIDENTIAL – DRAFT 9/15/16
Deliberative Process Privilege
Attorney-Client Privilege

(b) (5)

10
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CONFIDENTIAL – DRAFT 9/15/16
Deliberative Process Privilege
Attorney-Client Privilege
(b) (5)

11
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CONFIDENTIAL – DRAFT 9/15/16
Deliberative Process Privilege
Attorney-Client Privilege

(b) (5)

12
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CONFIDENTIAL – DRAFT 9/15/16
Deliberative Process Privilege
Attorney-Client Privilege

(b) (5)

13
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From:
To:
Cc:
Subject:
Date:
Attachments:

Chasan-Sloan, Deborah (FDA)
Califf, Robert; Sherman, Rachel
McCall, Jonathan *
RE: Slight change of plans
Tuesday, August 23, 2016 12:31:08 PM
Eteplirsen combined-comments 8-18-2016 reorganized and adopts someRSOCCRCcomments SEMI
CLEANrscom rmcrs+OCCv3(occ edits).doc

I added a few comments (highlighted in green) based on the points Rachel raised regarding the role
you are playing in this decision. For example,(b) (5)
(b) (5)

I also added some edits/citations in redline at the bottom of page 2 in response
to Rachel’s question to me.
I’ll sit tight until there’s a revised draft ready for further review.
Deborah
From: Califf, Robert
Sent: Tuesday, August 23, 2016 6:29 AM
To: Sherman, Rachel; Chasan-Sloan, Deborah (FDA)
Cc: McCall, Jonathan *
Subject: RE: Slight change of plans

Thanks for looking again. Let me get through the meetings with Janet and Ellis,and I’ll take another
look tonight.
rmc
From: Sherman, Rachel
Sent: Monday, August 22, 2016 8:42 PM
To: Califf, Robert; Chasan-Sloan, Deborah (FDA)
Cc: McCall, Jonathan *
Subject: Slight change of plans

Hi,
Based on a conversation with Rob this evening, I inserted a few more comments – trying to
emphasize the uncertainty and that Rob’s fundamental decision is that he is not going to overrule
Janet (at least that’s how I understand his position).
Rob – please let us know if you want Deborah to look or you want to look first.
I think Jonathan may be able to help by consolidating your conclusions in a more prominent space. I
have highlighted the two places that seem buried. The last is right at the end so it is more obvious.
Rachel
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(b) (5)
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From:
To:
Subject:
Date:
Attachments:

McCall, Jonathan *
Califf, Robert; Sherman, Rachel
RE: Slight change of plans
Wednesday, August 24, 2016 11:10:03 AM
Eteplirsen combined 8-24-2016 TRACKED.doc
Eteplirsen combined 8-24-2016 CLEAN-COMMENTED.doc

Here are tracked and clean versions of the current doc, with Deborah’s notes and changes merged
in. Clean version maintains all comments.
Thanks!
-J
From: Califf, Robert
Sent: Wednesday, August 24, 2016 7:44 AM
To: Sherman, Rachel; McCall, Jonathan *
Subject: RE: Slight change of plans

I agree. Can y’all make sure Deborah’s comments are added. I think she commented no the previous
version in her email yesterday. I think I’ve got it and will have a new draft by end of day.
rmc
From: Sherman, Rachel
Sent: Tuesday, August 23, 2016 12:21 PM
To: Califf, Robert; McCall, Jonathan *
Subject: RE: Slight change of plans

I think this looks really good! It certainly addresses my major concerns.
We should probably wait to se what Rob might want to add after today's meetings.
I think it works better without the numbering, for what it's worth.
Thanks!!

From: McCall, Jonathan * <Jonathan.McCall@fda.hhs.gov>
Date: August 23, 2016 at 12:00:34 PM EDT
To: Sherman, Rachel <Rachel.Sherman@fda.hhs.gov>, Califf, Robert <RMC1@fda.hhs.gov>
Subject: RE: Slight change of plans
Hello all –
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I’ve reformatted, dropping the outline approach and opting for headers and subheaders. I’ve
consolidated some concluding elements (have included notes where I did this) in the hopes of clearly
demarcating thematic sections and conclusions specific to those sections.
I’ve eschewed using numbering for the headers, but we can certainly add those if people feel that
they’re useful. Headings are currently linked in the document for easier navigation.
Happy to refine further on this approach, or try something else entirely.
Thanks!
-J
From: Sherman, Rachel
Sent: Monday, August 22, 2016 8:42 PM
To: Califf, Robert; Chasan-Sloan, Deborah (FDA)
Cc: McCall, Jonathan *
Subject: Slight change of plans

Hi,
Based on a conversation with Rob this evening, I inserted a few more comments – trying to
emphasize the uncertainty and that Rob’s fundamental decision is that he is not going to overrule
Janet (at least that’s how I understand his position).
Rob – please let us know if you want Deborah to look or you want to look first.
I think Jonathan may be able to help by consolidating your conclusions in a more prominent space. I
have highlighted the two places that seem buried. The last is right at the end so it is more obvious.
Rachel
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DRAFT RMC 9/25/2017 11:20 AM DELIBERATIVE PROCESS/CONFIDENTIAL
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DRAFT RMC 9/25/2017 11:20 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)
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DRAFT RMC 9/25/2017 11:20 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)
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(b) (5)
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DRAFT RMC 9/25/2017 11:20 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)
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DRAFT RMC 9/25/2017 11:20 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)
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DRAFT RMC 9/25/2017 11:20 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)
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DRAFT RMC 9/25/2017 11:20 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)
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DRAFT RMC 9/25/2017 11:20 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)
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DRAFT RMC 9/25/2017 11:20 AM DELIBERATIVE PROCESS/CONFIDENTIAL
(b) (5)
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From:
To:
Subject:
Date:
Attachments:

McCall, Jonathan *
Sherman, Rachel; Califf, Robert
RE: Slight change of plans
Tuesday, August 23, 2016 12:00:35 PM
Eteplirsen combined-comments 8-18-2016 reorganized and adopts someRSOCCRCcomments SEMI
CLEANrscom rmcrs+OCCv2 Reformatted.doc

Hello all –
I’ve reformatted, dropping the outline approach and opting for headers and subheaders. I’ve
consolidated some concluding elements (have included notes where I did this) in the hopes of clearly
demarcating thematic sections and conclusions specific to those sections.
I’ve eschewed using numbering for the headers, but we can certainly add those if people feel that
they’re useful. Headings are currently linked in the document for easier navigation.
Happy to refine further on this approach, or try something else entirely.
Thanks!
-J
From: Sherman, Rachel
Sent: Monday, August 22, 2016 8:42 PM
To: Califf, Robert; Chasan-Sloan, Deborah (FDA)
Cc: McCall, Jonathan *
Subject: Slight change of plans

Hi,
Based on a conversation with Rob this evening, I inserted a few more comments – trying to
emphasize the uncertainty and that Rob’s fundamental decision is that he is not going to overrule
Janet (at least that’s how I understand his position).
Rob – please let us know if you want Deborah to look or you want to look first.
I think Jonathan may be able to help by consolidating your conclusions in a more prominent space. I
have highlighted the two places that seem buried. The last is right at the end so it is more obvious.
Rachel
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Updated Warren backgrounder, UDI, and DMD info
Wednesday, October 21, 2015 5:32:44 PM
Warren backgrounder.docx
Warren Final Signed UDI response from CMS.PDF
UDI TPs FINAL.DOC
Duchenne Muscular Dystrophy.docx

Dr. Califf,
I’ve attached some updated information in advance of your meeting with Sen. Warren tomorrow.
The first is an updated backgrounder (new content is highlighted in yellow) noting one additional
area of interest, Duchenne Muscular Dystrophy, and a brief addition on what CMS has said to
Warren on UDI. During this morning’s prep it sounded like you wanted more detail on CMS’s
position on UDI, so in case it’s helpful I’ve also attached the full response they sent to Sen. Warren’s
office, along with a set of messages that were cleared through the Department. Lastly, I have
attached an issue paper on Duchenne Muscular Dystrophy. If you have any questions or comments,
please let us know.
Thanks,
Ramesh
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