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IND 116398
MEETING MINUTES

Regeneron Pharmaceuticals, Inc.
Attention: Yunji Kim, PharmD
Director, Regulatory Affairs
777 Old Saw Mill River Road
Tarrytown, NY 10591-6707

Dear Dr. Kim:

Please refer to your Investigational New Drug Application (IND) submitted under section 
505(i) of the Federal Food, Drug, and Cosmetic Act for Evinacumab injection.

We also refer to the telecon between representatives of your firm and the FDA on 
October 28, 2019. The purpose of the meeting was to discuss your to-be-submitted 
BLA.

A copy of the official minutes of the meeting/telecon is enclosed for your information.  
Please notify us of any significant differences in understanding regarding the meeting 
outcomes.

If you have any questions, call Kati Johnson, Senior Regulatory Project Manager at 
301-796-1234.

Sincerely,

{See appended electronic signature page}

John Sharretts, MD
Deputy Director (Acting)
Division of Metabolism and Endocrinology Products
Office of Drug Evaluation II
Center for Drug Evaluation and Research

Enclosure:
 Meeting Minutes
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MEMORANDUM OF MEETING (Teleconference) MINUTES

Meeting Type: B
Meeting Category: Pre-BLA

Meeting Date and Time: October 28, 2019, 2:30 pm – 3:30 pm
Meeting Location:

Application Number: IND 116398
Product Name: Evinacumab injection

Indication: Adjunct to diet and other LDL-C lowering therapies for the 
treatment of patients with homozygous familial 
hypercholesterolemia (HoFH) who require additional 
lowering of LDL-C

Sponsor Name: Regeneron Therapeutics

Meeting Chair: John Sharretts, MD
Meeting Recorder: Kati Johnson

FDA ATTENDEES
Division of Metabolism and Endocrinology Products
Lisa B. Yanoff, MD-Director (Acting)
John Sharretts, MD-Deputy Director (Acting)
Eileen Craig, MD-Clinical Reviewer
Kati Johnson-Senior Regulatory Project Manager
Anthony Parola, PhD-Pharmacology Reviewer

Office of Biometrics II, Division of Biometrics II
Feng Li, PhD-Lead Statistician (Acting)
Yoonhee Kim, PhD-Statistical Reviewer

Office of Clinical Pharmacology (OCP), Div. of Clinical Pharmacology II (DCPII)
Jaya Vaidyanathan, PhD-Clinical Pharmacology Team Leader
Sang Chung, PhD-Clinical Pharmacology Reviewer

Division of Biotechnology Research and Review IV, Office of Biotechnology Products
Office of Product Quality
Chana Fuchs, PhD-Team Lead

Office of Surveillance and Epidemiology
Deveonne Hamilton-Stokes, PharmD-Safety Regulatory Project Manager
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Joyce Weaver, Pharm.D., Sr. Drug Risk Management, Division of Risk Management 
(DRISK)

SPONSOR ATTENDEES
Regeneron Therapeutics
Ned Braunstein, MD-Senior Vice President, Regulatory Affairs
Janie Parrino, MD-Senior Director, Regulatory Affairs
Yunji Kim, PharmD-Director, Regulatory Affairs
Robert Pordy, MD- Vice President, Clinical Sciences, Cardiovascular and Metabolism
Seth Porter, PhD-Executive Director, Program Direction
Shazia Ali, PharmD-Director, Clinical Sciences, Cardiovascular and Metabolism
Manish Ponda, MD-Director, Clinical Sciences, Cardiovascular and Metabolism
Kathryn Miller, MS-Director, Biostatistics  
Kuo-Chen (Casey) Chan, PhD-Senior Manager, Biostatistics
Richard DelGizzi PA, MS-Senior Director, Risk Management 
Joanna KangManager, Development Program Management
Sarah-Ann Willette, PharmD-Pharm D Biologics Program Associate, Regulatory Affairs
Emily Leonard, PharmD-Specialist, Regulatory Affairs

1.0 BACKGROUND
The initial BLA will seek approval for the treatment of HoFH at a dose of 15 mg/kg 
administered IV every 4 weeks.

IND 116398 was submitted October 26, 2012, to study evinacumab (previously called 
REGN1500) for  
homozygous familial hypercholesterolemia (HoFH).  Evinacumab is a human IgG4 
monoclonal antibody that binds angiopoietin-like protein 3 (ANGPTL3) and decreases 
LDL-C and triglyceride (TG) levels.  ANGPTL3 is a protein that inhibits lipoprotein lipase 
and endothelial lipase, enzymes that hydrolyze TG and phospholipids in plasma 
lipoproteins. The mechanism by which evinacumab decreases LDL is unknown.

Following the receipt of a 15-day safety report describing preliminary adverse findings  
observed in a pilot embryo-fetal development (EFD) study in pregnant rabbits, the 
application was placed on partial clinical hold (PCH) on October 21, 2014, for women of 
child-bearing potential (WOCBP). The PCH was removed  September 15, 2015, 
following the review of submitted nonclinical and clinical information and revisions to the 
Informed Consent Document.

On July 1, 2014, the firm submitted a protocol for Study R1500-CL-1331.01 (1331) 
titled, An Open-Label, Single-Arm, Proof-of-Concept Study to Evaluate the Safety and 
Efficacy of Single and Multiple Doses of REGN1500 in Patients with Homozygous 
Familial Hypercholesterolemia. The study proposed enrolling up to 8 patients at 8 sites 
in the US and Canada.  
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On August 8, 2016, the firm requested an end-of-phase 2 (EOP2) meeting to discuss 
their proposed development plans for the treatment of HoFH.  The meeting was denied 
on August 13, 2016, as premature, until, at a minimum, the main dosing phase of the 
proof-of-concept study was completed.  A Guidance meeting was later held on February 
15, 2017.  In an April 3, 2017, follow-up communication to the March 17, 2017, meeting 
minutes, the firm was notified that a thorough QT study would not be required to support 
registration of evinacumab.

Evinacumab was granted orphan drug designation for the treatment of HoFH on 
February 8, 2016. Evinacumab was granted Breakthrough Therapy Designation 
March 14, 2017.  

In a letter dated April 19, 2017, the firm was notified that rodent carcinogenicity studies 
would not be required to evaluate the risk of evinacumab’s carcinogenicity unless new 
nonclinical or clinical findings raise a concern that required the studies to address it.

On July 12, 2017, the firm submitted a new protocol for Study R1500-CL-1643 (1643) 
titled, A (Phase 2) Randomized, Double-Blind, Placebo-Controlled Study of the Safety 
and Efficacy of Varying Doses and Dose Regimens of Evinacumab in Patients with 
Persistent Hypercholesterolemia Despite Maximally Tolerated Lipid Modifying Therapy. 
This study was designed to provide an additional 8 weeks of treatment in the IV dose 
groups and to provide additional double-blind safety data with the proposed dose in 
patients with HoFH (15 mg/kg administered intravenously every 4 weeks) to supplement 
the safety database from the proposed phase 3 HoFH study, R1500-CL-1629.

On September 21, 2017, the firm submitted protocol R1500-CL-1629 (1629) titled A 
Randomized, Double-blind, Placebo-Controlled, Parallel-Group Study to Evaluate the 
Efficacy and Safety of Evinacumab in Patients with Homozygous Familial
Hypercholesterolemia. In this study, the firm proposed enrolling adults ≥18 years of age. 
However, the submission also stated that adolescents would be allowed to enroll in 
some countries outside of the United States. On October 19, 2017, the IND was placed 
on PCH to exclude adolescent patients >12 to <18 years of age from clinical studies 
due to neurodevelopmental toxicity of evinacumab in fetal rabbits (brain development 
continues into early adulthood in humans and the mechanism of neurodevelopmental 
toxicity in rabbits remains unknown) and inadequate assessment of the risk of 
evinacumab exposure on brain development in adolescents. In response to a November 
7, 2017, amendment, the firm was notified in a letter dated November 20, 2017 that 
data in adolescents at non-IND clinical sites could be included in the original BLA, 
assuming that these sites met the requirements under 21 CFR 312.120.

On October 23, 2017, the firm submitted a new protocol for Study R1500-CL-1719 
(1719) titled, An Open-Label Study to Evaluate the Long-Term Safety and Efficacy of 
Evinacumab in Patients with Homozygous Familial Hypercholesterolemia. Patients 
completing Study 1331 and Study 1629 were allowed enroll in Study 1719 to provide 
long-term safety information. 
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On October 12, 2017, the firm submitted new protocol for Study R1500-HTG-1522 
(1522) titled, A Phase 2, Randomized, Placebo-Controlled Study of Safety and Efficacy, 
Following Repeat-Dose Administration of Evinacumab (anti-ANGPTL3) in Patients with 
Severe Hypertriglyceridemia (sHTG) at Risk for Acute Pancreatitis. 

A pre-BLA meeting to discuss chemistry, manufacturing and controls (CMC) topics was 
held on October 16, 2019.

This meeting was initially granted as a face-to-face meeting, but the firm requested the 
change to a teleconference following receipt of our preliminary responses on 
October 24, 2019. The background package was submitted September 12, 2019.

2.0 DISCUSSION
The firm’s questions and background information are in regular text, followed by our 
responses in bolded text. The firm’s response to our preliminary comments are in 
italicized text. Any meeting discussion is in bolded underlined text. Post-meeting 
comments are in underlined regular text. Our response to the post-meeting request for 
clarification is in bolded italicized text.

Clinical 
Question 1:  Safety Database in the BLA
Does the Agency agree the data proposed for inclusion in the BLA are sufficient to 
make a risk/benefit determination and therefore support the Agency's filing the 
proposed BLA?

Background Information
Given the potential benefit in this rare patient population with inadequate treatment 
options who are at risk of significant morbidity, the Sponsor is seeking Agency 
concurrence that the patient exposure presented in Table 1, together with a risk 
assessment that includes real world evidence-based human genetics data, will provide 
adequate information for the Agency to conduct a risk/benefit assessment.
  
Proposed Safety Database in the BLA
At the time of the pre-phase 3 guidance meeting with the Agency (Type C Meeting on 
February 15, 2017), the Sponsor proposed to provide safety data on approximately 100 
patients (HoFH and non-HoFH patients) exposed to evinacumab for at least 1 year. 
After the Agency granted Breakthrough Therapy Designation, the Sponsor proposed a 
potential expedited BLA submission with 8 to 9 months of safety data in approximately 
100 patients in the application.  The Division advised the Sponsor to return to the 
Agency with additional data closer to the time of submission (see Error! Reference 
source not found. for a summary of FDA interactions, advice, and agreements).

The Sponsor conducted the first-step analysis of the phase 3, placebo-controlled study 
in patients with HoFH (CL-1629) and based on the substantial efficacy, including in 
patients with null/null or negative/negative mutations and no safety signals identified in 
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this study, the Sponsor proposes to submit a BLA with at least 48 weeks of safety data 
in 52 patients followed by a 120-day safety update report (SUR) with 116 patients with 
at least 48 weeks of exposure (see Table 1 below). In this proposal, all of the 24-week, 
double-blind, placebo-controlled safety data with the to-be-marketed dose (15 mg/kg IV 
Q4W) from CL-1629 and CL-1643 will be provided in the initial BLA submission. The 
120-day SUR will provide additional open-label safety data from CL-1629, CL-1643, and 
CL-1719 (see Section Error! Reference source not found. for additional details on the 
studies).  Therefore, the original BLA submission will include all of the placebo-
controlled safety data from the evinacumab development program.  Based on the 
unblinded, blinded and open-label safety data available to date, and considering the 
real-world evidence-based genetics data, it is not expected that the safety profile will 
change substantially with the remainder of the data to be provided in the 120-day SUR. 

Table 1: Proposed Patient Exposure Numbers in the BLA and the 120-Day Safety 
Update Report 

BLA
(data cutoff date of Sep. 24, 2019)

120-Day Safety 
Update

(data cutoff date of 
Feb. 28, 2020)

# patients 
exposed for > 32 

weeks

# patients 
exposed for > 48 

weeks

# patients exposed 
for > 48 weeks

Phase 3 HoFH Studies
     CL-1629 (DBTP + OLTP) 43 23 43

     CL-1719 (OL) 12 9 13

     Total HoFH patients
        (receptor null/null)a 
       [receptor 
negative/negative]b 

55
(18)
(7)

32
(14)
(3)

56
(19)
(9)

Phase 2 Study in Patients with Persistent Hypercholesterolemia
      CL-1643 (DBTP + OLTP) 41 20 60

Total patients 
CL-1629, CL-1719, and CL-
1643

95 52 116

a Null/null: Predicted LDLR activity of ≤ 15% extrapolated from experiments done to characterize the function of 
variants

b Negative/negative: Mutations resulting in stop codons, frame shifts, splice site, small and large insertion deletions, 
copy number variations (CNVs)

CL-1629 = 24-week double-blind and 24-week open label study in HoFH patients; CL-1719 = open label study with 
patients from CL-1629 and CL-1331 and evinacumab treatment naïve patients with HoFH; CL-1643 = 24-week 
double-blind, dose-finding and 48-week open label study in patients with persistent hypercholesterolemia; DBTP = 
double-blind treatment period, OL = open label; OLTP = open label treatment period 

Reference ID: 4526527



IND 116398
Page 6

U.S. Food and Drug Administration
Silver Spring, MD 20993
www.fda.gov

Sponsor’s Position 
The AHA treatment recommendations for patients with HoFH suggest at least a 50% 
reduction in LDL-C or a goal LDL-C < 100 mg/dL (2.6 mmol/L) or < 70 mg/dL (1.8 
mmol/L) if ASCVD is present [Gidding 2015; Grundy 2019]. The European Society for 
Cardiology (ESC) and European Atherosclerosis Society (EAS)  recently updated their 
guidelines and suggest at least a 50% reduction in LDL-C and a goal LDL-C < 70 mg/dL 
(1.8 mmol/L) or < 55 mg/dL (1.4 mmol/L) if ASCVD is present   [Cuchel 2014; Catapano 
2016]. However, available therapies for treatment of HoFH provide insufficient 
reductions in LDL-C to achieve these goals. As such, these patients with high CV risk 
continue to have significant residual CV risk even with treatment.  Because the most 
common genetic cause of HoFH is mutations on both alleles of LDLR, available 
therapies including statins and PCSK9 inhibitors results in, at best, modest reductions in 
LDL-C, and sometimes complete unresponsiveness particularly in patients with null/null 
or negative/negative mutations. Ezetimibe results in modest LDL-C reduction. While 
lomitapide can effectively reduce LDL-C, its use is limited by an adverse safety profile 
that frequently leads to treatment discontinuation. 

In the pivotal HoFH study (CL-1629), the mean baseline LDL-C of the overall study 
population was high at 255.1 mg/dL, despite being on a stable maximally tolerated 
background LMT, which could include any combination of treatments such as high 
intensity statin therapy, PCSK9 inhibitor, ezetimibe, lomitapide, and LDL apheresis. In 
the most difficult-to-treat patients, those with null/null or negative/negative mutations, 
the mean baseline LDL-C was even higher at 311.5 mg/dL and 289.4 mg/dL, 
respectively. This highlights the severity of disease in this patient population and the 
inadequate reductions in LDL-C with currently available treatment options. Because 
patients with markedly elevated LDL-C have high risk for CV events coupled with the 
unlikely achievement of LDL-C goal with available therapies, a large, unmet medical 
need for effective and safe therapeutics are needed to adequately lower LDL-C.  

The available efficacy and safety data support that evinacumab can address this 
significant unmet medical need while offering a safety advantage over available 
therapies.  The Sponsor believes that the proposed safety database at the time of initial 
BLA submission, in conjunction with data to be submitted in the 120-day SUR, will 
provide the necessary information to reach a benefit/risk conclusion and allow for 
evinacumab to be available to patients as soon as possible for treatment of a serious 
condition, consistent with the intention of the Breakthrough Therapy Designation 
program.  

Efficacy
The pivotal Phase 3 trial demonstrated that adding evinacumab to maximally tolerated 
lipid-lowering therapies decreased LDL-C at week 24 by 49% compared to patients in 
the placebo group who received lipid-lowering therapies alone (p-value <0.0001).  
Additionally, more than half the patients (55.8%, p-value 0.0028 vs. placebo) treated 
with evinacumab achieved at least a 50% reduction in LDL-C and nearly half (46.5%, 
nominal p-value 0.0203 vs. placebo) achieved LDL-C levels < 100 mg/dL.  Importantly, 
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in patients who have LDLR (null/null) mutations, similar reductions in LDL-C (60%, 
placebo-corrected) were achieved at week 24. These individuals represent the most 
difficult-to-treat patients with the highest CV risk and therefore, with the greatest unmet 
medical need. Corroborating this result, patients with LDLR (negative/negative) 
mutations achieved a placebo-corrected 52.7% decrease in LDL-C at week 24. [see 
Section Error! Reference source not found. of the background package]  

There is robust evidence that lowering LDL-C reduces CV events. Although these data 
have not been generated specifically in CVOT studies of HoFH patients, given that it 
would be impractical and unethical to conduct such studies, there are other data 
sources that allow for extrapolation.   As previously described, human genetics data in 
individuals with ANGPTL3 LOF mutations demonstrate an association with decreased 
odds for coronary artery disease [see Section Error! Reference source not found. of 
the background package].  In non-FH populations, numerous epidemiological studies 
and CV outcomes studies with lipid lowering therapies have continually demonstrated 
that lowering LDL-C reduces the risk of CV events.  In fact, the body of evidence from 
the statin literature shows that the relationship between LDL-C reduction and CV event 
reduction is approximately linear and for every 1 mmol/L (38.7 mg/dL) reduction in LDL-
C there is a corresponding 22% risk reduction in CV events [see Cholesterol Treatment 
Trialists 2010]. Moreover, results from recent outcomes trials with ezetimibe 
(IMPROVE-IT [see Cannon 2015], alirocumab (ODYSSEY OUTCOMES [Schwartz 
2018] and evolocumab [see FOURIER (Sabatine 2017)] reinforce this concept, 
providing additional evidence for the relationship between LDL-C lowering through 
diverse mechanisms and reductions in CV events. In our pivotal HoFH study, treatment 
with evinacumab resulted in clinically meaningful absolute reductions in LDL-C (mean 
absolute reduction of 134.7 mg/dL) that based on the totality of the data with other lipid 
lowering drugs, may substantially reduce CV risk.

Beyond the concept of LDL-C lowering, genetic studies have shown compellingly that 
LOF mutations in ANGPTL3 are associated with improved CV outcomes (i.e., reduced 
risk of coronary artery disease) and are associated with a particular lipid phenotype of 
reduced LDL-C, reduced TGs, and reduced HDL. Nonclinical studies with evinacumab 
reproduce both the desired outcome (reduced atherosclerosis) and the lipid phenotype.  
Finally, the clinical data demonstrate that, in clinical trial participants, evinacumab 
treatment results in a consistent lipid phenotype seen in individuals carrying ANGPTL3 
mutations, providing confidence that, regardless of the pathophysiologic mechanism for 
reduced CV risk in these LOF carriers, a reduced risk of CV events will be conferred by 
evinacumab treatment.

Safety
In addition to the compelling efficacy data that supports evinacumab’s ability to address 
an unmet medical need, the safety data to date have not identified any unexpected 
safety concerns. A review of the double-blind safety data from CL-1629, as well as the 
blinded and unblinded data from all ongoing studies, is marked by the absence of 
significant safety findings. The only potential noteworthy event was an AE that met the 
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reporting criteria for anaphylaxis in a phase 2 study, CL-1643, which resolved with 
diphenhydramine [see Section Error! Reference source not found. of the background 
package]. The Sponsor acknowledges that a sizeable portion of the safety database will 
be provided in the 120-day SUR; however, based on the totality of general toxicology 
studies and clinical data, together with genetic evidence of safety in individuals with 
LOF mutations in ANGPTL3 previously described [see Section Error! Reference 
source not found. of the background package], the Sponsor believes  that significant 
safety relevant to a risk-benefit determination findings with long-term ANGPTL3 
inhibition are unlikely and can be addressed in labeling if necessary.    

Benefit/Risk Assessment
In light of the compelling efficacy data demonstrated in patients with HoFH, including 
patients with null/null and negative/negative mutations, and the lack of an identified 
safety signal, the proposed data for the BLA submission provide adequate information 
to assess the benefit/risk profile of evinacumab for the treatment of patients with HoFH.  
The data from the phase 3 HoFH study support that evinacumab offers substantial 
improvement in safety and effectiveness over existing therapies and reaffirms that 
evinacumab is a breakthrough therapy for patients with HoFH. Therefore, the Sponsor 
believes that the aggregate data with evinacumab, together with the human genetics 
data on LOF mutations in ANGPTL3 support a BLA filing with the proposed safety 
database.  

Agency Preliminary Response:   
No, we do not agree. In our correspondence with you on May 24, 2019, we stated 
that we did not agree with your proposal to use a data cutoff date of 
September 2019, because we had significant concerns that more than half of the 
safety data would be planned for submission in the 120-day safety update. Thus, 
it would be very challenging to integrate all of this new information into the safety 
review within the PDUFA timeline. The spirit of PDUFA legislation is that a 
complete application will be submitted, including all information required for a 
regulatory decision in the initial submission. Given your drug’s novel mechanism 
of action and paucity of safety data for a drug intended for chronic 
administration, we continue to request that you use the data cutoff date of 
February 2020 for the BLA submission.

Firm’s Response to our Preliminary Response:
We understand the Agency’s concern that providing a large portion of the safety data in 
the 120-day safety update report may be challenging to integrate in your safety review.  
Therefore, we would like to discuss with you during our teleconference a plan to provide 
the Safety Update Report (SUR) and the data to support the SUR on a rolling basis.  
Note that this proposal below for the SUR only applies to the additional open-label 
safety data not included in the initial BLA submission as all double-blind safety data 
would be provided in the initial application.  
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We ask you to consider whether the following sequence of submissions would provide 
you with sufficient confidence about your ability to meet your PDUFA goal dates so that 
you would be willing to file the application:

- Day 0 (Feb. 28, 2020): BLA submission that includes data using a cutoff date of 
Sep. 24, 2019 

- Day 14 (Mar. 13, 2020): submission of listings that include SAEs, deaths, and 
protocol specified AESIs that require expedited submission during the period of 
the BLA cutoff date (Sep. 24, 2019) and the BLA submission date (Day 0/Feb. 
28, 2020).  The intent of this listing is to let the Agency know what to expect in 
the SUR well before a decision on filing.

- Day 30 (Mar. 27, 2020):  submission of the cumulative, integrated open label 
safety data using a cutoff date of the BLA submission date (Day 0) that is the 
basis for the SUR. Specifically, this includes:

o Tables, figures, and listings
o Patient narratives and case report forms for SAEs, deaths, 

discontinuations due to AEs, and select AESIs that required expedited 
reporting per protocol

- Day 60 (Apr. 28, 2020):  submission of all in-text tables planned for the SUR 
using the same data provided on Day 30.  These in-text tables will use the same 
table numbering and table titles used in the ISS to facilitate the safety review of 
the new data. The updated in-text tables will also be hyperlinked to the 
corresponding tables in the ISS.  If warranted, we will also provide an updated 
USPI with a revised safety section.  

- Day 90 (May 28, 2020):  submission of the full SUR which would contain the data 
previously provided to the Agency on Days 30 and 60 as outlined above as well 
as text providing the Sponsor’s interpretation plus other data (eg, LDL-C levels) 
to confirm persistence of efficacy.

We acknowledge that this might be a novel approach for providing a SUR to the BLA. 
However, we believe that this rolling submission to share data with the Agency in 
advance of availability of a full SUR would address the FDA’s concerns regarding 
integrating the new safety data halfway through the BLA review and is also in the spirit 
of expediting development and review of new drugs with breakthrough therapy 
designation.  We also note that these timelines would provide the Division with a 
potential approval in 2020 as opposed to 2021.

Meeting Discussion:
The Agency reiterated that we expect a complete application prior to initiation of 
the review clock. FDA suggested the firm may request a rolling review of the BLA 
under the IND. Completed sections of the BLA (nonclinical, clinical 
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pharmacology, chemistry) may be submitted to the application without triggering 
the review clock.  The review clock would not start until the last piece is 
submitted and FDA agrees that the BLA submission is complete. Regarding the 
timing of submission of clinical information, the Agency expects the initial 
February 28, 2020 BLA submission to contain all of the double-blind, controlled 
data. The open-label data may be submitted in late May/early June 2020. This last 
submission is anticipated to make the application complete and thus start the 
review clock.  Although a rolling review generally requires submission of 
COMPLETE discipline sections to the BLA, the Agency is willing to allow the 
controlled and uncontrolled clinical information to be submitted at different times 
to hopefully expedite the review.

The project manager will work with the firm regarding the administrative 
requirements for a rolling review.

Firm’s post-meeting request for clarification
The Sponsor would like to clarify two points from the meeting:

1. As discussed, we would provide the double-blind clinical subsection in Feb 2020.  
However, due to the Memorial Day holiday at the end of May, the final piece of 
the application (the open-label clinical subsection) would be submitted no later 
than June 5, 2020 rather than the end of May.  Based on the information 
available to the Agency, does the Agency have concerns that the shift from the 
end of May by one week to the end of the first week in June represents a 
meaningful impediment to the Agency’s potentially completing their review by the 
end of December 2020?

2. During the teleconference, we asked to clarify how the integrated double-blind 
and open-label safety data should be provided across the two clinical 
subsections.  Based on the Division’s feedback during the call, we are providing 
below our current thinking for the rolling submission of the integrated safety data 
as well as the other Module 2 clinical summaries and the final clinical study 
reports.  If the Agency agrees with this proposal, we will submit a formal request 
for rolling submission of the BLA that outlines the timing and submissions of the 
quality, nonclinical, and clinical packages.

Note the study naming convention:
CL-1629 DBTP: phase 3 HoFH study – 24-week double-blind treatment period
CL-1629 OLTP: phase 3 HoFH study – 24-week open-label treatment period
CL-1643 DBTP: phase 2 hypercholesterolemia study – 24-week double-blind 

treatment period
CL-1643 OLTP: phase 2 hypercholesterolemia study – 48-week open-label 

treatment period
CL-1719 OL: phase 3, open label HoFH study
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HTG-1522 sHTG: phase 2, double- and single-blind study in patients with severe 
hypertriglyceridemia at risk for acute pancreatitis  

  
Submission 1 

end of Feb 2020
Submission 2 (final submission)

 by June 5, 2020
Module 2.7 Clinical Summary
Final Module 2.7.1 Summary of 

Biopharmaceutic Studies and 
Associated Analytical Methods

Final Module 2.7.3 Summary of Clinical 
Efficacy – summary of CL-1629 DBTP

Final Module 2.7.4 Summary of Clinical 
Safety – summary of integrated double-
blind safety data (Pool 2 as described in 
the ISS SAP: CL-1629 DBTP and CL-1643 
DBTP)

Module 2.5 Clinical Overview
This would be a summary of the double-blind and 
open-label data in HoFH patients.  We propose 
including the long-term open label efficacy data in 
Module 2.5.

Module 2.7.2 Summary of Clinical Pharmacology 
Studies – summary of the completed phase 1 studies 
(HV-1214, CL-1321, and CL-1642) and the HoFH 
studies (CL-1331, CL-1629, and CL-1719)

Module 2.7.6 Synopses of individual studies – final 
tabular listing of studies with hyperlinks to the study 
synopses in Module 5

Module 5 Clinical Study Reports
Final Clinical Study Reports with appendices 

for the following:
CL-1629 DBTP in Module 5.3.5.1 
CL-1643 DBTP in Module 5.3.4.2 

Module 5.3.5.3 Reports of Analyses of Data 
from More Than One Study
ISS SAP
ISS tables, figures, and listings (TFLs) for 

the integrated double-blind safety 
data (Pool 2 as described in the ISS 
SAP: CL-1629 DBTP and CL-1643 
DBTP)

Module 5 Clinical Study Reports
Final Clinical Study Reports with appendices for the 

following:
CL-1629 OLTP in Module 5.3.5.1 
CL-1643 OLTP in Module 5.3.4.2 
CL-1719 OL in Module 5.3.5.2 
HTG-1522 sHTG in Module 5.3.4.2

Note that we initially proposed submitting a 
synoptic CSR for HTG-1522 in Feb 2020 
because only 1 of the 3 cohorts would be 
completed. By Feb 2020, the first-step 
analysis would be completed for all three 
cohorts. Therefore, a complete first-step CSR 
would be submitted in this final submission. 

Module 5.3.5.3 Reports of Analyses of Data from 
More Than One Study
ISS narrative for the total exposure and 

integrated open-label safety data (Pool 1 
and Pool 3 described in the ISS SAP:  CL-1629 
OLTP, CL-1643 OLTP, 1719 OL)    

ISS tables, figures, and listings (TFLs) for the 
integrated open-label safety data (Pool 1 
and Pool 3 described in the ISS SAP) (note: 
we intend to reference these TFLs from 
Module 2.5.)
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Agency Response to firm’s post-meeting request for clarification:
Question 1: We have no concerns. Submitting the open-label clinical subsection 
by early June is acceptable.

Question 2: We agree with your proposal for the rolling submission of the 
integrated safety data as well as the other Module 2 clinical summaries and the 
final clinical study reports.  

Question 2:  120-Day Safety Update Report  
Does the Agency agree with the proposed content and timing of the 120-day safety 
update report?

Background Information
Content of the 120-day safety update report
For the 120-day SUR, the Sponsor will apply a common cutoff date that is 4 months 
after the common BLA cutoff date. The 120-day SUR will include the following:

 Module 2.7.4, 120-Day Safety Update Report
The 120-Day SUR will summarize the following:
 Demographic and baseline characteristics
 Drug exposure
 Treatment emergent adverse events 
 All treatment emergent serious adverse events (including patient deaths)
 Treatment emergent adverse events leading to drug discontinuations 
 Treatment emergent adverse events of special interest
 Treatment emergent cardiovascular adverse events submitted for 

adjudication
 Module 5

Module 5 will include updated patient narratives for deaths, SAEs, AEs 
leading to drug discontinuation, and select AESIs for all studies ongoing at 
the time of the BLA submission (see also Question 3).  

As agreed upon in the Type C Meeting, Written Responses Only (May 24, 2019), safety 
with evinacumab will be described in the following pools:

 Pool 1 (Global Pool): this pool will provide an integrated summary of 
evinacumab exposure data in phase 2 and phase 3, double-blind and open-
label studies, including all dose regimens and routes of administration. No 
safety analyses will be conducted on this global pool due to the heterogeneity 
of study designs. 

 Pool 2 (Placebo-controlled pool): this pool is an integration of double-blind 
data from phase 2 and phase 3 studies in patients with HoFH or persistent 
hypercholesterolemia. Specifically, safety data on the to-be-marketed dose, 
15 mg/kg IV, in the double-blind treatment periods in CL-1629 and CL-1643 
will be pooled. Additionally, the placebo IV groups from these two studies will 
be pooled. 
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 Pool 3 (Uncontrolled pool): This pool is an integration of open-label data 
from phase 2 and phase 3 studies in patients with HoFH or persistent 
hypercholesterolemia and will provide an assessment of the long-term safety 
on 15 mg/kg IV. 

The 120-day SUR will include the ISS Pool 1 to provide updated exposure numbers and 
Pool 3 to provide additional open label safety data for CL-1629, CL-1719, and CL-1643 
Group B. The 120-day SUR will not include Pool 2 because the double-blind treatment 
periods of CL-1629 and CL-1643 Group B will have completed at the time of the initial 
data cutoff date and submitted in the ISS of the BLA.  The proposed data for the ISS 
pools to be included in the 120-day safety update report are summarized in Table 2.

Additionally, the 120-day SUR will include all unblinded data since the BLA cutoff date 
from the ongoing phase 2, double- and single-blind study in patients with severe 
hypertriglyceridemia [Study HTG-1522; see Error! Reference source not found. in the 
background package for details on the study]. 
Table 2: Updated Pools for the 120-Day Safety Update Report

Data Pool 
Identifier

Studies 
Included in the 

Pool

Treatment Groups Proposal for 
the 120-day 

safety update 
report

CL-1331 Main Study Period:
Day 1: 250mg SC,  
Day 15: 15mg/kg IV, and 
Day 85: 450mg SC QW x 4 doses
Open Label Extension Period:
Starting at Week 26: 300 mg SC QW 
x 4 doses
Starting at Week 38: 20 mg/kg IV x 1 
dose
Starting at Week 58: 20 mg/kg IV 
Q12W

CL-1629 DBTP 
+ OLTP

15 mg/kg IV Q4W
Placebo IV Q4W 

CL-1643 DBTP 
+ OLTP

5 mg/kg IV Q4W
15 mg/kg IV Q4W
Placebo IV Q4W

Pool 1 
(Global pool)

CL-1719a 15 mg/kg IV Q4W

Updated 
exposure data 
as of the BLA 
cutoff date

CL-1629 DBTP 15 mg/kg IV Q4W
Placebo IV Q4W

Pool 2 
(Placebo-
controlled 
pool)

CL-1643 DBTP 15 mg/kg IV Q4W
Placebo IV Q4W

Not applicable

CL-1629 OLTP 
+ CL-1719b 

15 mg/kg IV Q4WPool 3 
(Uncontrolle
d pool) CL-1643 OLTP 15 mg/kg IV Q4W 

Updated 
open-label 
data as of the 
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Data Pool 
Identifier

Studies 
Included in the 

Pool

Treatment Groups Proposal for 
the 120-day 

safety update 
report

BLA cutoff 
date

a CL-1719 includes patients who previously received evinacumab in CL-1629 and evinacumab-treatment 
naive patients who never participated in any evinacumab study. 

DBTP = double-blind treatment period; OLTP = open label treatment period

Timing of the 120-day safety update report
We plan to submit the 120-day SUR 4 months after the BLA submission. Please note 
that we also plan to request Priority Review of the application, therefore, if granted, the 
120-Day SUR would be provided 4 months before the expected BLA approval date. 

Agency Preliminary Response:
No, we do not agree. As noted in our response to Question 1, the data that you 
are proposing to submit in the 120-day safety update report should be included in 
the initial BLA submission.

Meeting Discussion: See meeting discussion for Question 1.

Question 3:  Patient Narratives
Does the Agency agree with the Sponsor’s proposed provision of patient narratives?

Background Information
In the FDA's Advice/Information Request on the Statistical Analysis Plan for study CL-
1629, the Agency requested that narratives for deaths, SAEs, and AEs leading to drug 
discontinuation be provided for every trial. The Sponsor agrees to include these 
narratives for all unblinded data from studies CL-1629, CL-1643 Group B, CL-1719, and 
HTG-1522 Cohort 1.  

The Sponsor also proposes to provide narratives for the following relevant adverse 
events of special interest (AESIs):

 Anaphylactic reactions
 Allergic reactions and/or local injection reactions that require consultation with 

another physician for further evaluation or requiring medical treatment
 Increase in ALT or AST ≥ 3 x ULN (if baseline <ULN), or ≥ 2 times the 

baseline value (if baseline ≥ ULN)
 Pregnancy
 Symptomatic overdose with investigational medicinal product
 New onset diabetes
 Pancreatitis
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Agency Preliminary Response:
Yes, we agree with your proposal for the patient narratives.

Meeting Discussion: None

Question 4:  Determination of Need for a REMS 
Does the Agency agree that a REMS is not needed for the BLA for the treatment of 
patients with HoFH?

Background Information
The Sponsor acknowledges that any decision on the requirement for a REMS is 
typically a review issue that is not made until the entire BLA submission is reviewed.  
The Sponsor has carefully considered the findings from the embryofetal development 
studies (EFD) in rabbit. Given that this potential risk to a developing a fetus is based on 
the findings from these studies and that no further clinical data will be available to 
assess this risk, the Sponsor is seeking the Agency’s current position on the post-
approval management of the potential risk of embryofetal toxicity in clinical practice. 

Summary of embryofetal development studies in animals
In a GLP embryofetal development study in rats, no adverse developmental findings 
were observed.  Maternal toxicity (2 deaths and 1 spontaneous abortion) was observed 
at the highest dose administered (100 mg/kg). In pregnant rabbits given subcutaneous 
doses of 1, 5, 10, or 30 mg/kg from gestation day 7-19 (throughout the period of 
organogenesis), soft tissue (brain, small lungs, umbilical hernia) and skeletal 
malformations were observed in the fetuses at doses ≥ 5 mg/kg. Evinacumab-related 
reductions in mean fetal body weights were observed at all dose levels ≥ 5 mg/kg. 
Evinacumab-related reductions in mean litter sizes and live fetuses, with concurrent 
increases in mean resorptions and percentages of post implantation loss, occurred at all 
dose levels ≥ 10 mg/kg. There were no evinacumab related fetal findings at the 1 mg/kg 
dose level. Maternal toxicity (found dead, aborted and/or delivered early) was observed 
at all dose levels.

Although the mechanisms that underlie the rabbit fetal abnormalities with evinacumab 
have not been unequivocally established, it is unlikely that the observed nervous system 
malformations were a direct effect of evinacumab on fetal development as the neonatal 
receptor (FcRn) expression and IgG materno-fetal transfer occurs in late 
organogenesis. The malformations in rabbit fetuses on the EFD study are considered 
most likely to be secondary to evinacumab-related decreases in cholesterol during a 
critical period of nervous system formation when the embryo is dependent on maternal 
source for cholesterol. Rabbit fetuses may be uniquely sensitive to lipid modulation 
because of species-specific decreases in plasma cholesterol that occurs in pregnancy 
[see Zilversmit 1972; Wells 1999]. 
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Of note, embryofetal toxicity has been observed in animal studies with other lipid 
modifying drugs, including statins. For these products, the risk is communicated and 
minimized through appropriate product labelling. Of the 60 products listed on the FDA 
REMS website as having a REMS, 10 products have a REMS based on an embryofetal 
toxicity. None of these 10 products are a lipid modifying drug.

Pregnancies in clinical studies
In the clinical development program, one patient became pregnant during the open-
label treatment period of the phase 3, HoFH study, CL-1629.  The patient is a 21-year 
old female receiving background lipid lowering drugs and oral contraception. The patient 
was randomized to evinacumab 15 mg/kg IV in the DBTP. The patient discontinued 
study treatment but remains in the study and completes all study visits. The anticipated 
delivery date is November 9, 2019. To date, the pregnancy is progressing with no 
complications reported.  For additional information on this case, please see 
Section Error! Reference source not found. of the background package.

Sponsor’s Position
In accordance with the FDA’s guidance on REMS, the Sponsor’s position is that a 
REMS is not needed to manage this potential risk in the treatment of patient with HoFH 
given the expected benefit to patients with evinacumab, particularly as compared to 
available therapies, and the estimated size of the patient population to be treated with 
evinacumab is small.

The Sponsor proposes to describe in the label the risk of embryofetal toxicity in the 
pregnancy section under Section 8.1 – Use in Special Populations as well as in a 
patient package insert (PPI), including information that evinacumab should not be used 
in women who are or may become pregnant. Thus, the Sponsor does not consider that 
a REMS is warranted for this risk. 

Agency Preliminary Response:
At this time, we have insufficient information to determine whether a risk 
evaluation and mitigation strategy (REMS) will be necessary to ensure that the 
benefits of the drug outweigh the risks, and if it is necessary, what the required 
elements will be.  We will determine the need for a REMS during the review of 
your application.  

If you do not believe a REMS is needed to ensure the benefits of evinacumab 
outweigh its risks, a REMS proposal is not required to be included in the BLA 
submission.

Meeting Discussion: None
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Question 5:  Population PK Analysis Plan 
Does the Agency agree with the proposed population PK analysis plan and dataset for 
inclusion in the population PK analysis?

Background Information
In prior communications [eData submission plan submitted to the IND March 14, 2019], 
the Agency agreed to the proposed data submission plan to characterize the clinical 
pharmacology of evinacumab. Specifically, the Agency agreed to the studies to be 
reported in the individual study CSRs, studies to be included in the population PK 
analysis as well as studies to be included in the exposure-response or PK/PD analysis. 
Sponsor is now seeking agreement from the Agency on the proposed population PK 
analysis plan and quantity of the data to be included in the analysis. 

The proposed population PK analysis will pool data from Phase 1 to Phase 3 studies in 
healthy adult subjects and patients with HoFH.  The objective of the Pop PK analysis is 
to characterize evinacumab PK and assess the influence of extrinsic and intrinsic 
factors on evinacumab PK variability in HoFH patients. 

In the Phase 3 HoFH studies, sparse PK data were collected mostly at post-infusion 
and trough during the treatment period. Therefore, the sparse PK data in HoFH patients 
will be combined with dense PK data from the phase 2 HoFH study in 9 patients, and 
199 healthy subjects, in a Pop PK analysis to characterize the PK profile of 
evinacumab. Complete PK profiles from all phase 1 and phase 2 studies will be 
included in the Pop PK dataset.  As multiple trough concentrations were collected in the 
phase 3 studies for at least 24 weeks when steady-state is expected to be reached, an 
early Pop PK cutoff date for inclusion of phase 3 PK data from the ongoing pivotal 
phase 3 studies CL-1629 and CL-1710 is proposed, which will occur prior to the final 
BLA data cutoff date of September 24, 2019. With the Pop PK data cutoff date of June 
10, 2019, PK data for the 24-week double-blind period will be available in all patients 
from study CL-1629. Approximately n=57 (100%) and n=9 (15%) patients are 
anticipated to have PK data available up to Week 24 and Week 48 (end of open label 
period), respectively from this study. All patients are expected to reach steady-state well 
before week 24, hence additional trough concentration data are unlikely to impact the 
population PK analysis. 

For the open label study CL-1719, in which patients were rolled over from the phase 2 
study CL-1331 and phase 3 study, CL-1629 and included evinacumab-treatment naïve 
patients, data are available from 25 patients with treatment duration ranging from 1 
week to 65 weeks as of the Pop PK data cutoff date of June 10, 2019. Data from 
approximately 70 patients are expected from this study with the BLA data cutoff of 
September 24, 2019 and all the PK and ADA data will be reported in the clinical study 
report. It is noted that patients from the three different parent studies may have varying 
treatment gaps between the parent study and this open label study. Methods to handle 
these gaps will be detailed in the PopPK analysis plan.
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Given the fact that the majority of the patients in this open label study are the same 
patients characterized in previous phase 2 and phase 3 studies and taking into account 
the PK sampling schedule in CL-1629 and the known evinacumab PK profile, the phase 
3 PK data in the PopPK dataset are expected to well represent the full data in the study 
population. For each study, the complete PK data as of the BLA data cutoff date of 
September 24, 2019 will be reported in the individual clinical study report. To ensure the 
PK data not included in the PopPK analysis will not impact the characterization of 
evinacumab PK and development of the final PopPK model, we propose to compare the 
model prediction and actual observation of those data, once the PopPK model is final. 
Table 3 summarizes the proposed Pop PK dataset inclusion and data availability.

Table 3: Proposed Dataset in the Pop PK Analysis 
Phase  

Study
Study 
Population

Duration 
of 
Treatment

Evinacumab 
Dose 
Regimens

# Patients 
Exposed to 
Evinacumab

Data 
Availability

1 HV-
1214

Healthy 
adult

Single 
dose

5, 10 and 20 
mg/kg IV and 
75, 150, and 
250 mg SC

73 Complete data

1 HV-
1321

Healthy 
adult

Repeated 
dose, 8 
week

20 mg/kg IV, 
Q4W; 150, 
300 and 450 
mg SC QW; 
300 and 450 
mg SC Q2W

30

Complete data

1 CL-
1642

Healthy 
adult

Single and 
Repeated 
dose, 8 
week

5 and 15 
mg/kg IV, 
Q4W; 300 mg 
SC single 
dose; 300 mg 
SC QW

96 Complete data

Total number of healthy subjects treated with evinacumab: N=199
2 CL-

1331
Adult 
HoFH

Up to 
178-week

SC: 300 mg 
qw

9 Complete data

3 CL-
1629a

Adult and 
adolescent 
HoFH

68-week 15 mg/kg IV 57 Complete data 
from 24-week 
double blind 
period; 
9 patients up to 
week 48;
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Phase  
Study

Study 
Population

Duration 
of 
Treatment

Evinacumab 
Dose 
Regimens

# Patients 
Exposed to 
Evinacumab

Data 
Availability

3 CL-
1719b

Adult and 
adolescent 
HoFH

Open label 
extension

15 mg/kg IV 25 Data available 
approximately 
from-
1 patient up to 
week 12;
 12 patients up 
to week 24;
4 patients up to 
week 48;

Total number of HoFH patients treated with evinacumab: N~89 
a Scheduled PK sampling at baseline and week 2, peak and trough at WK 4, 8, 12, 16, 20, 24, 36, 48 during 

treatment period and at week 68 (end of study)
b Scheduled PK sampling at baseline, trough at WK 4, 8, 12, 16, 20 and 24 and at 24 weeks post last dose (end of 

study)

The starting point for the Pop PK base model structure will be a two-compartment 
model with parallel linear and Michalis-Menten elimination kinetics, which was found to 
well describe the PK data in Ph1 healthy subject studies and Ph2 study in HoFH 
patients. After an appropriate base model structure is identified, covariate analysis will 
be conducted using forward addition followed by backward elimination procedure.  The 
potential covariates to be evaluated in Pop PK analysis will include but may not limit to 
the following factors. 

 Baseline demographic characteristics e.g., body weight, gender and age.
 Immunogenicity
 Populations (healthy subjects vs. HoFH patients)
 Baseline disease characteristics (e.g. LDL-C, ApoB, total C) 
 Concomitant treatment/medications (lipid apheresis, statins, anti-PCSK9)

To assess potential clinical importance of the covariate effect, the effect of significant 
covariate(s) on evinacumab exposure over the range of covariate distribution in HoFH 
patients of the Pop PK dataset will be evaluated. The appropriateness of the structure 
and variance model will be assessed throughout and refined as necessary. 

In summary, a Pop PK analysis will be performed and provided in the HoFH BLA. The 
analysis will be based on the complete data from 3 phase 1 healthy subject and one 
phase 2 HoFH studies, plus PK data of at least 24 weeks of PK data from all patients in 
the pivotal phase 3 study CL-1629.  The proposed PK data package for evinacumab, 
combined with covariate analysis will allow the appropriate characterization of 
evinacumab PK profile and source of PK variability in HoFH patients, and will facilitate 
the exposure-response analysis. 

Agency Preliminary Response:
Your proposed population pharmacokinetic analysis plan seems reasonable.
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Meeting Discussion: None

Question 6:  Exposure-Response Analysis
Does the Agency agree with the planned exposure-response analyses to be provided 
in the BLA?

Background Information
The descriptive and possibly, model-based PK/PD analyses will be performed to 
characterize exposure-response (E-R) relationship for efficacy, as well as safety, if there 
are sufficient safety findings to warrant the analysis. The key efficacy endpoints will 
include, but may not be limited to, reduction of LDL-C, TG, total cholesterol, non-HDL-C 
and ApoB from baseline over time or at a specific time, e.g. week 24.
The primary objectives of the proposed PK/PD analyses are as follows:

 To characterize the relationship of treatment response and exposure of 
evinacumab in HoFH population;

 To identify intrinsic and extrinsic factors significantly contributing to the 
response variability to evinacumab in HoFH population

The E-R relationships for efficacy endpoints will be explored using complete data from 
study CL-1331 and available data from study CL-1629 and CL-1719 at the time of the 
data cutoff date of June 10, 2019 (completion of the 24-week double-blind portion of 
study CL-1629). A wide dose /exposure range was explored in the phase 2 study, CL-
1331, although the patient number is limited. In combination with the phase 3 data at 15 
mg/kg IV Q4W, these data should allow appropriate evaluation of E-R profiles. 
Depending on the data, the planned E-R analysis may be descriptive, or may utilize 
semi-mechanistic PK/PD model. 

In addition, potential covariates, which include but may not be limited to the baseline 
characteristics of demographics (e.g. age, weight, gender, race), baseline lipid level, 
baseline target load and concomitant treatment or medications may be explored for their 
effect on the variability of evinacumab treatment response. 

In summary, PK/PD analyses will be conducted to examine the underlying E-R 
relationship. In conjunction with the Pop PK analysis, the PK/PD analyses will support 
the dose recommendation for evinacumab in patients with HoFH.

Agency Preliminary Response:
Your proposed exposure-response analysis plan seems reasonable.

Meeting Discussion: None

Regulatory 
Question 7: Proposed eTOC for the BLA
Does the Agency agree with the Sponsor’s proposed dossier content, structure, format 
and eTOC?
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Background Information
The electronic Table of Contents (eTOC) proposed for the initial BLA for Modules 1, 2, 
4, and 5 is provided in Error! Reference source not found..  The eTOC for Module 3 
will be provided with the briefing package for the CMC preBLA meeting (Type B Meeting 
on October 16, 2019). It is the Sponsor’s position that the content, structure and format 
of the dossier (as presented in the eTOC) is sufficient to allow for the review of the initial 
BLA. 

Agency Preliminary Response:
Yes, the proposed electronic Table of Contents (eTOC) appears acceptable.

Meeting Discussion: None
Question 8: Covered Clinical Studies
Does the Agency agree with the proposed list of studies to be considered “covered 
clinical studies” for the purposes of providing financial disclosure and summary level 
clinical site data for BIMO requirements? 

Background Information
The Sponsor proposes to provide documentation confirming the Sponsor’s compliance 
with the requirements under 21 CFR 54 for study CL-1629, the Phase 3 double-blind, 
placebo-controlled clinical trial using the intended marketed dose, 15 mg/kg IV Q4W.

It is the Sponsor’s position that CL-1629 is the only study in the application that is 
considered a “covered clinical study” per the definition in 21 CFR 54.2(e), i.e. “any study 
of a drug or device in humans submitted in a marketing application or reclassification 
petition subject to this part that the applicant or FDA relies on to establish that the 
product is effective (including studies that show equivalence to an effective product) or 
any study in which a single investigator makes a significant contribution to the 
demonstration of safety…..”

The BLA for HoFH will include supportive data from the following clinical studies: 
 CL-1331: phase 2, open label, single-arm, proof-of-concept study in patients 

with HoFH
 CL-1719: phase 3, open label safety study in patients with HoFH 
 CL-1643: phase 2, dose-ranging study in patients with persistent 

hyperlipidemia (non-HoFH patients)
 HTG-1522: phase 2, proof-of-concept study in patients with severe 

hypertriglyceridemia 

The Sponsor does not consider these studies to be covered clinical studies, per 21 CFR 
54.2(e).

Agency Preliminary Response:
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No, we do not agree. You are proposing to include only study CL-1629, the Phase 
3, double-blind, placebo-controlled clinical trial using the intended marketed 
dose, 15 mg/kg IV Q4W, as a “covered clinical study”. We request that you also 
include study CL-1719: An Open-Label Phase 3 Study to Evaluate the Long-Term 
Safety and Efficacy of Evinacumab in Patients with Homozygous Familial 
Hypercholesterolemia, which uses the intended marketed dose, 15 mg/kg IV Q4W. 
The secondary endpoints in this trial are efficacy endpoints for percent and 
absolute change in various lipid parameters over time.

Meeting Discussion: None

Additional clinical questions/comments to sponsor:

 At BLA submission, provide the minutes of all DSMB and steering 
committee meetings. 

 At BLA submission, provide a chronology of prior substantive 
communications with FDA and copies of official meeting/telecom 
minutes.

 At BLA submission, provide important regulatory actions and 
substantive communications in other countries.

Statistical comments to sponsor:

We remind you of statistical comments concerning data sets, variables, and 
program code conveyed to you on May 24, 2019. In addition, we have the 
following comment:

 For study 1629, please provide a Kaplan-Meier Plot by treatment group 
for treatment discontinuation. Also, in a separate table provide a list of 
adverse events (including death), by treatment arm, that led to treatment 
discontinuation. Include, for each adverse event, the time of 
discontinuation (relative to randomization), the severity of the adverse 
event (using the 1 to 5 scale CTCAE standard toxicity grade), the SOC, 
the preferred term, the highest level term, causality status, and 
whether/how long the patient was followed up after treatment 
discontinuation.

 Please also provide well-commented code for this analysis and table 
that can be reproduced in a different environment. Indicate places 
where code needs to be changed in order to run in a different 
environment.
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3.0  OTHER IMPORTANT MEETING INFORMATION
DISCUSSION OF THE CONTENT OF A COMPLETE APPLICATION

 The content of a complete application was discussed. 

 All applications are expected to include a comprehensive and readily 
located list of all clinical sites and manufacturing facilities included or 
referenced in the application.

 A preliminary discussion was held on the need for a REMS, other risk 
management actions and, where applicable, the development of a Formal 
Communication Plan.

 Major components of the application are expected to be submitted with the 
original application and are not subject to agreement for late submission. 
You stated you intend to submit a complete application and therefore, there 
are no agreements for late submission of application components.

PREA REQUIREMENTS 

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for 
new active ingredients (which includes new salts and new fixed combinations), new 
indications, new dosage forms, new dosing regimens, or new routes of administration 
are required to contain an assessment of the safety and effectiveness of the product for 
the claimed indication(s) in pediatric patients unless this requirement is waived, 
deferred, or inapplicable.

Because none of the criteria apply at this time to your application, you are exempt from 
these requirements/ Because this drug product for this indication has an orphan drug 
designation, you are exempt from these requirements. Please include a statement that 
confirms this finding, along with a reference to this communication, as part of the 
pediatric section (1.9 for eCTD submissions) of your application. If there are any 
changes to your development plans that would cause your application to trigger PREA, 
your exempt status would change.

PRESCRIBING INFORMATION

In your application, you must submit proposed prescribing information (PI) that 
conforms to the content and format regulations found at 21 CFR 201.56(a) and (d) and 
201.57 including the Pregnancy and Lactation Labeling Rule (PLLR) (for applications 
submitted on or after June 30, 2015). As you develop your proposed PI, we encourage 
you to review the labeling review resources on the PLR Requirements for Prescribing 
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Information1 and Pregnancy and Lactation Labeling Final Rule2 websites, which include:

 The Final Rule (Physician Labeling Rule) on the content and format of the PI for 
human drug and biological products. 

 The Final Rule (Pregnancy and Lactation Labeling Rule) on the content and 
format of information related to pregnancy, lactation, and females and males of 
reproductive potential.

 Regulations and related guidance documents. 

 A sample tool illustrating the format for Highlights and Contents, and 

 The Selected Requirements for Prescribing Information (SRPI) − a checklist of 
important format items from labeling regulations and guidances. 

 FDA’s established pharmacologic class (EPC) text phrases for inclusion in the 
Highlights Indications and Usage heading.

Pursuant to the PLLR, you should include the following information with your application 
to support the changes in the Pregnancy, Lactation, and Females and Males of 
Reproductive Potential subsections of labeling. The application should include a review 
and summary of the available published literature regarding the drug’s use in pregnant 
and lactating women and the effects of the drug on male and female fertility (include 
search parameters and a copy of each reference publication), a cumulative review and 
summary of relevant cases reported in your pharmacovigilance database (from the time 
of product development to present), a summary of drug utilization rates amongst 
females of reproductive potential (e.g., aged 15 to 44 years) calculated cumulatively 
since initial approval, and an interim report of an ongoing pregnancy registry or a final 
report on a closed pregnancy registry. If you believe the information is not applicable, 
provide justification. Otherwise, this information should be located in Module 1. Refer to 
the draft guidance for industry Pregnancy, Lactation, and Reproductive Potential: 
Labeling for Human Prescription Drug and Biological Products – Content and Format. 

Prior to submission of your proposed PI, use the SRPI checklist to ensure conformance 
with the format items in regulations and guidances. 

MANUFACTURING FACILITIES

1 https://www.fda.gov/drugs/laws-acts-and-rules/plr-requirements-prescribing-
information
2 https://www.fda.gov/drugs/labeling/pregnancy-and-lactation-labeling-drugs-final-rule
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To facilitate our inspectional process, we request that you clearly identify in a single 
location, either on the Form FDA 356h, or an attachment to the form, all manufacturing 
facilities associated with your application. Include the full corporate name of the facility 
and address where the manufacturing function is performed, with the FEI number, and 
specific manufacturing responsibilities for each facility.

Also provide the name and title of an onsite contact person, including their phone 
number, fax number, and email address. Provide a brief description of the 
manufacturing operation conducted at each facility, including the type of testing and 
DMF number (if applicable). Each facility should be ready for GMP inspection at the 
time of submission.

Consider using a table similar to the one below as an attachment to Form FDA 356h. 
Indicate under Establishment Information on page 1 of Form FDA 356h that the 
information is provided in the attachment titled, “Product name, NDA/BLA 012345, 
Establishment Information for Form 356h.”

Site Name Site 
Address

Federal
Establishment

Indicator
(FEI) or

Registration
Number
(CFN)

Drug
Master

File
Number

(if 
applicable

)

Manufacturing 
Step(s)

or Type of Testing 
[Establishment 

function]

(1)
(2)

Corresponding names and titles of onsite contact:

Site Name Site 
Address

Onsite Contact 
(Person, Title)

Phone 
and Fax 
number

Email address

(1)
(2)

4.0 ISSUES REQUIRING FURTHER DISCUSSION
None

5.0 ACTION ITEMS
None

6.0 ATTACHMENTS AND HANDOUTS
None
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CDER Breakthrough Therapy Designation Determination Review Template

IND/NDA/BLA # 116398
Request Receipt Date February 1, 2017
Product Evinacumab
Indication Homozygous Familial Hypercholesterolemia
Drug Class/Mechanism of 
Action

ANGPTL3 inhibitor/fully human IgG4 monoclonal antibody

Sponsor Regeneron Pharmaceuticals

ODE/Division ODE II/DMEP
Breakthrough Therapy  
Request Goal Date (within 60 
days of receipt) 

April 2, 2017

Note: This document should be uploaded into CDER’s electronic document archival system as a clinical review 
and will serve as the official Clinical Review for the Breakthrough Therapy Designation Request (BTDR). Note:  
Signatory Authority is the Division Director.

Section I: Provide the following information to determine if the BTDR can be denied without Medical 
Policy Council (MPC) review.

1. Briefly describe the indication for which the product is intended (Describe clearly and concisely since the 
wording will be used in the designation decision letter):

Treatment of patients with homozygous familial hypercholesterolemia (HoFH) to reduce LDL-C.

2. Are the data supporting the BTDR from trials/IND(s) which 
     are on Clinical Hold?                                                                  YES  NO

If 2 above is checked “Yes,” the BTDR can be denied without MPC review. Skip to number 5 for clearance and sign-
off.  If checked “No”,  proceed with below:

3. Consideration of Breakthrough Therapy Criteria: 

a. Is the condition serious/life-threatening1)? YES  NO 

HoFH is a rare genetic disorder in which both LDL receptor (LDLR) alleles are defective. The US prevalence 
of HoFH has long been estimated in the literature as ~1 in 1,000,000 persons,but recent estimates based on 
experience in other countries that have employed genetic screening of unselected populations have suggested 
that HoFH may affect as many as 1 in 160,000 to 1 in 300,000 individuals (Cuchel, 2014). When patients with 
HoFH come to medical attention because of a classic clinical phenotype, untreated individuals typically have 
very high concentrations of LDL C, often in the range of 650 to 1000 mg/dL, cutaneous and tendinous 
xanthomata, corneal arcus, and premature coronary artery disease and aortic stenosis (Goldstein et al, 2001). 

At academic centers, HoFH patients are often characterized by their degree of residual LDLR activity using ex 
vivo assays. Patients who are LDLR negative (<2% of LDL receptor function in cultured fibroblasts) tend to 
have higher levels of LDL C and a worse prognosis than those who are LDLR defective (2 25% residual LDLR 
activity). Untreated LDLR negative patients rarely survive beyond the second decade of life. Those who are 

1 For a definition of serious and life threatening see Guidance for Industry: “Expedited Programs for Serious Conditions––Drugs and 
Biologics” http://www fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM358301.pdf
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LDLR defective have a better prognosis, but still often develop clinically significant atherosclerotic vascular 
disease by the age of 30 years (Raal et al, 2010). Treatment typically involves lipid modifying medical therapy 
as well as extracorporeal removal of plasma LDL via LDL apheresis, typically once every 1 2 weeks. 

If 3a is  checked “No,” the BTDR can be denied without MPC review. Skip to number 5 for clearance and sign-off.  If 
checked “Yes”,  proceed with below:

b. Are the clinical data used to support preliminary clinical evidence that the drug may demonstrate substantial 
improvement over existing therapies on 1 or more clinically significant endpoints  adequeate and sufficiently 
complete to permit a substantive review?  

 YES the BTDR is  adequate and sufficiently complete to permit a substantive review 
 Undetermined 
 NO, the BTDR  is inadequate and  not sufficiently complete to permit a substantive review;  therefore 
the request must be denied because (check one or more below):

i. Only animal/nonclinical data submitted as evidence
ii. Insufficient clinical data provided to evaluate the BTDR

(e.g. only high-level summary of data provided, insufficient information
 about the protocol[s])

iii. Uncontrolled clinical trial not interpretable because endpoints 
are not well-defined and the natural history of the disease is not
relentlessly progressive (e.g. multiple sclerosis, depression)

iv. Endpoint does not assess or is not plausibly related to a serious 
aspect of the disease (e.g., alopecia in cancer patients, erythema 
chronicum migrans in Lyme disease)

v. No or minimal clinically meaningful improvement as compared
to available therapy2/ historical experience (e.g., <5%
improvement in FEV1 in cystic fibrosis,  best available
therapy changed by recent approval)

4. Provide below a brief description of the  deficiencies for each box checked above in Section 3b: 

If 3b is checked “No”,  BTDR can be denied without MPC review. Skip to number 5 for clearance and sign-off  (Note: 
The Division always has the option of taking the request to the MPC for review if the MPC’s input is desired. If this is 
the case, proceed with BTDR review and complete Section II).  If MPC review is not required, email Miranda Raggio 
and Sandy Benton as soon as this determination is made so that the BTDR can be removed from the MPC calendar.

If 3b is checked  “Yes” or “Undetermined”,  proceed with BTDR review and complete Section II, as MPC review is 
required.

5. Clearance and Sign-Off (no MPC review)

Deny Breakthrough Therapy Designation  

Reviewer Signature: {See appended electronic signature page}
Team Leader Signature: {See appended electronic signature page}
Division Director Signature: {See appended electronic signature page}

2 For a definition of available therapy refer to Guidance for Industry: “Expedited Programs for Serious Conditions––Drugs and 
Biologics” http://www fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM358301.pdf
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__________________________________________________________________________________________________
Section II: If the BTDR cannot be denied without MPC review in accordance with numbers 1-3 above,  
or if the Division is recommending that the BTDR be granted, provide the following additional 
information needed by the MPC to evaluate the BTDR.

6. A brief description of the drug, the drug’s mechanism of action (if known), the drug’s relation to existing 
therapy(ies), and any relevant regulatory history.  Consider the following in your response. 

Evinacumab is a first-in-class fully human monoclonal immunoglobulin that binds human angiopoietin-like 3 
(ANGPTL3), a negative regulator of lipoprotein lipase (LPL).  LPL is an endothelial-bound enzyme which is 
involved in the catabolism of triglycerides (TG) in triglyceride-rich lipoproteins such as chylomicrons and very 
low-density lipoproteins.  By preventing inhibition of LPL activity, evinacumab reduces TG.  Evinacumab was 
initially developed to treat conditions with severe hypertriglyceridemia; however, it was also found to reduce 
LDL-C in non-clinical and early clinical trials. The mechanism by which inhibition of ANGPTL3 reduces 
LDL-C is unknown and currently under investigation by the sponsor, but existing data suggests that it does not 
depend on LDL receptor upregulation. Since HoFH is a condition caused by either absent or deficient LDL 
receptor function resulting in reduced LDL-C clearance from plasma, the sponsor believes evinacumab’s LDL 
receptor independent effect will provide substantial improvement over existing therapies such as PCSK9 
inhibitors and statins, which do not improve the function of individual LDL receptors but rather upregulate 
native (dysfunctional) LDL receptors.

7.  Information related to endpoints used in the available clinical data: 

The sponsor proposes the reduction in LDL-C as the primary endpoint to support breakthrough therapy 
designation.  Since 2012, the Division has approved three non-statin first-in-class LDL-C lowering drugs 
(lomitapide, mipomersen, and evolocumab) for HoFH based on change in LDL-C.  The Division has held that 
in this population, in which the severe phenotype of early and aggressive atherosclerotic CVD is clearly the 
result of abnormal LDL metabolism, a reduction in LDL-C may serve as the basis for full approval.

8. A brief description of available therapies, if any, including a table of the available Rx names, endpoint(s) 
used to establish efficacy, the magnitude of the treatment effects (including hazard ratio, if applicable), and the 
specific intended population. Consider the following in your response:

Statins are considered first line therapy for patients with HoFH.  Statins, such as simvastatin and atorvastatin, 
provide a range of decrease in LDL-C from 0 to 48%, with an average of about 15% for receptor-negative 
indivduals and about 26% for receptor-defective individuals (Marais, 2002). 

Available therapies for HoFH, as add-on to statin are listed in the table below along with estimates of the 
treatment effect on LDL-C. The current BTDR includes preliminary clinical data from 9 patients with HoFH 
who were taking a variety of background therapies before adding evinacumab; all, however, were either 
currently taking statin (n=7) or had failed to respond to statin (n=2). 

Table 1.  Available Therapies to Treat HoFH in Addition to Statin
Rx Name* Treatment Effect (LDL-C)
Ezetimibe
(Zetia)

Approximately -20% at Wk 12 (N=50)

Mipomersen 
(Kynamro)

At Wk 28 (N=51): 
Compared with placebo: Mean: -21%; Median: -19%

Lomitapide
(Juxtapid)

At Wk 26 (N=29):
Compared with baseline: Mean: -40%; Median: -50%
(Single arm trial)

Evolocumab
(Repatha)

At Wk 12 (N=49)
Compared with placebo: Mean -31%
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Rx Name* Treatment Effect (LDL-C)
 (Pt with 2 LDL-R negative alleles) did not respond

LDL apheresis 60-70% acutely;
Approximately -50% time averaged

Bile acid sequestrant† <10%1

Niacin† <10%
Source:  Adapted from E. Craig Medical Officer Review; CDER Medical Policy Council Brief, DARRTS ID: 3607098
*No therapies were approved under accelerated approval.  
†Off-label use for HoFH indication
1. Rader DJ, et al.  J Clin Invest.2003;111:1796-1803

9.  A brief description of any drugs being studied for the same indication, or very similar indication, that 
      requested breakthrough therapy designation3.  

The sponsor of Repatha (evolocumab), a PCSK9 inhibitor approved for treatment of HoFH in 2015, requested 
breakthrough therapy designation shortly before BLA submission.  This request was denied because the 
preliminary clinical evidence for Repatha did not demonstrate a substantial improvement over existing 
therapies.  The placebo-subtracted reduction in LDL-C at Week 12 with Repatha was 31%, which was less 
effective than either lomitapide (mean -40%; median -50%) or LDL apheresis (~50%, time-averaged).  

10.  Information related to the preliminary clinical evidence: 

Preliminary clinical evidence to support the BTDR is taken from a single-arm, open-label, proof-of-concept trial 
in adults with HoFH on variable background lipid-lowering therapy.  To date, 9 patients (3 LDL-receptor 
negative, 6 LDL-receptor defective) have received evinacumab. All patients received 250 mg SC at baseline 
and then 15 mg/kg IV at Week 2.  (The first two patients enrolled subsequently received four doses of 450 mg 
SC weekly, but this dosing regimen was removed in a protocol amendment.) The sponsor plans to proceed with 
a phase 3 trial that employs 15 mg/kg IV monthly. 

The table below provides information about the 9 patients’ genotype, background lipid-lowering therapy (LLT) 
and baseline LDL-C values.  There was considerable variability in the type of background LLT used by these 
patients before adding evinacumab.  None of the patients were taking all of the indicated treatment options as 
background therapy; in some cases, this was a result of tolerability issues or lack of treatment response.

Three of the 9 patients had baseline LDL-C in the range 117 to 153 mg/dL on available therapies despite having 
histories of LDL-C values as high as 243, 483, and 824 mg/dL according to the patient narratives provided, 
demonstrating that some patients with this condition can respond very well to available therapies. However, the 
remaining 6 patients all had baseline LDL-C of ~300 mg/dL or higher.

 

3 Biweekly reports of all BTDRs, including the sponsor, drug, and indication, are generated and sent to all CPMSs.
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Table 2. Genotype, Background LLT, and Baseline Lipid Levels of Patients with HoFH

Because all patients received 250 mg SC at Week 0 followed by 15 mg/kg IV at Week 2, the sponsor reported 
that the mean percent reduction in LDL-C from baseline was 49.2% at Week 4.  The following figure 
shows the LDL-C profiles currently available data on LDL-C in the 9 patients with HoFH.

Figure 1.  Percent Change from Baseline in LDL-C by Patient

Because patients with HoFH are typically on multiple background lipid lowering therapies in order to reduce 
LDL-C to recommended levels, the sponsor provided the change from baseline at Week 4 by either LDL 
receptor mutation status or background LLT.  Significant reductions in LDL-C were noted when evinacumab 
was added to background LLT in each group.

Reference ID: 4066760
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Table 3. LDL-C in Specific Patient Groups
Patient Group

(Not Mutually Exclusive)
N Mean% Change in LDL-C 

from BL at Week 4 
All HoFH patients 9 -49.2%

Patients homozygous for null mutations in LDLR 3 -37.3%
Patients on background statin + ezetimibe1 7 -53.2%

Patients on background MTP inhibitor (lomitapide) 2 -67.0%
Patients on background PCSK9 inhibitor + statin + ezetimibe 3 -51.1%

1 Patients were on statins and ezetimibe ± other LLT

The sponsor highlighted the effect of evinacumab in 3 patients with two null mutations in both LDL receptor 
alleles.  These patients would be expected to have minimal, if any, LDL receptor function. Two of these patients 
had histories of non-response to statin (patient ), although the third appears to have 
achieved a 43% reduction on high-dose atorvastatin, ezetimibe, and the PCSK9 inhibitor evolocumab.  
Treatment with evinacumab reduced LDL-C by an average of 37% (specifically, -26%, -42%, and -44%) at 
Week 4. Patient profiles for these 3 patients are presented in the following figures.

Figure 2. Patient  LDL-C values
Rosuvastatin 20 mg and ezetimibe 10 mg were initiated in 2009. Minimal efficacy was seen on these agents, only decreasing LDL-C 
to 727 mg/dL, though she continued until August 2014 at which point she self-discontinued rosuvastatin and ezetimibe. Additionally, 
colestipol was tried in 2011 but it was found unpalatable. The patient was started on LDL apheresis in 2010, decreasing LDL-C to 
approximately 70 to 90 mg/dL. Weekly LDL-apheresis was stopped 4 weeks prior to starting study and she was receiving no 
background therapy at baseline.

Reviewer Comment: No mention of attempting mipomersen, lomitapide, or evolocumab, although the latter 
likely would have had limited efficacy given the reported non-response to statin. Notably, the patient had an 
LDL-C of 70 to 90 mg/dL on apheresis, so evinacumab would not appear to be a substitute for apheresis in 
this patient.

Reference ID: 4066760
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Figure 3. Patient  LDL-C values
The patient has been a non-responder to statin (and possibly PCSK9 inhibitor?) treatment and her only LLT has been weekly 
apheresis. In 2008, she enrolled in the pivotal phase 3 study of lomitapide with a baseline LDL-C of 375 mg/dL. While on lomitapide 
60 mg and weekly apheresis, her LDL-C decreased to 82 mg/dL. During the study, significant gastrointestinal adverse events resulted 
in temporary suspension and reduction of the lomitapide dose to 20 mg. The physician reported that while on treatment with 
lomitapide 20 mg and apheresis, her LDL-C increased to 563 mg/dL. It is unknown whether this was pre- or post-apheresis. Prior to 
enrollment in study, her most recent pre-apheresis LDL-C level was 387 mg/dL (Aug-2016). Her apheresis was stopped at this time, 
approximately 5 weeks prior to receiving her first dose of evinacumab on 08-Oct-2016.

Reviewer Comment: Patient is taking lomitapide and has failed statin and possibly a PCSK9 inhibitor 
(submitted narrative is inconsistent). LDL-C reduction observed with evinacumab far surpasses that which 
would be expected from ezetimibe. LDL-C on evinacumab, however, exceeds the values she would have had 
on apheresis, given that the 387 mg/dL in August 2016 is a pre-apheresis level. Thus, evinacumab should not 
be considered a substitute for apheresis for this patient. 
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Figure 4.  Patient  LDL-C values 
Subject has been treated with LDL apheresis and statins over the years. He entered the pivotal lomitapide phase 3 study with a 
baseline LDL-C level of 322 mg/dL and on background simvastatin 40 mg, ezetimibe 10 mg, and biweekly apheresis. Patient 
withdrew from the study ~4 months after starting lomitapide due to adverse events with no noticeable reduction in lipid lowering 
effect (LDL 315 mg/dL). After withdrawing from the study, the physician reports that the patient was lost to follow-up and untreated 
for approximately three years. He presented with an myocardial infarction (MI) in Jan-2016 and not on any lipid lowering therapies. 
The patient was started on atorvastatin 80 mg and ezetimibe 10 mg. LDL-C values were measured at 463 mg/dL. In Mar-2016, 
evolocumab 140 Q2W was added, which decreased his LDL-C level to 265 mg/dL (measured in Jun-2016). The patient was started on 
apheresis by his caring physician in Nov-2016 after an unstable angina event on 20-Oct-2016 due to coronary artery disease (severe 
left main and three vessel disease). The first apheresis treatment was attempted on 08-Nov-2016, but was suspended early due to a 
hypotensive event. First completed apheresis treatment was on 17-Nov-2016.

Reviewer Comment: This patient is taking high-dose statin, ezetimibe, and the PCSK9 inhibitor evolocumab, 
and has failed lomitapide. There is no other pharmacological therapy available that would be expected to 
reduce LDL-C by ~42%, which was observed after initiating evinacumab. 

Safety
The safety database for evinacumab is extremely limited. A total of 120 patients have been exposed to 
evinacumab in two phase 1 trials of dyslipidemic patients and the ongoing proof-of-concept trial in patients with 
HoFH. The phase 1 trials enrolled patients with hypertriglyceridemia: one studied single doses of evinacumab, 
the other studied multiple doses during 8 weeks of treatment. 
 
Preliminary data in patients with HoFH show a mean 36% reduction in HDL-C from baseline with treatment 
(i.e., HDL-C fell, on average, from 39 mg/dL to 24 mg/dL). In addition to inhibiting lipoprotein lipase, as 
previously described, ANGPTL3 also inhibits the activity of endothelial lipase, which hydrolyzes HDL 
phospholipids. Inhibition of ANGPTL3, therefore, also appears to modulate HDL metabolism. The Division 
recognizes that drug-induced increases in HDL-C (e.g., with CETP inhibitors) have not led to reduction in CV 
events; therefore, it is possible that the converse could be true: drug-induced decreases in HDL-C may not 
adversely effect CV events. Unfortunately, however, it would not be feasible to conduct a CV outcomes trial in 
patients with HoFH to confirm that the consequences of reducing HDL-C, if any, do not completely offset the 
presumed benefit of reducing LDL-C. 

Reference ID: 4066760
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The sponsor believes that we should be reassured by data they have obtained in patients heterozygous for 
ANGPTL3 loss of function (LOF) mutations. In collaboration with Geisinger Health System, the Regeneron 
Genetics Center conducted a study in which the relationship between ANGPTL3 LOF variants and CAD was 
examined. The sponsor states that they identified 440 of 58,691 adults of European ancestry who harbored 
heterozygous ANGTPL3 LOF variants. These individuals had 7% lower HDL-C, 8% lower LDL-C, and 28% 
lower TG than non-carriers; in addition, they report a 38% lower odds of CAD. The sponsor contends, 
therefore, that the net impact of lowering LDL-C and lowering HDL-C by targeting ANGPTL3 should result in 
CV benefit. Although the Division views these data as being more reassuring than had they identified an 
increase in CV risk, it remains unknown whether pharmacological inhibition of ANGPTL3 with a drug will 
result in the same benefit purported for individuals born heterozygous for a LOF variant. 

Safety in patients with HoFH
In the ongoing HoFH study, 9 patients have been exposed to at least 1 dose of evinacumab.  There has been 1 
serious adverse event (SAE) of “coronary artery disease,” which is not unexpected in this population.  There 
have been no other SAEs, deaths, or discontinuations.  A total of 34 treatment-emergent adverse events (AEs) 
have been reported.  Of these, the sponsor reports the only AEs believed related to study drug were injection 
site hemorrhage (2 events), epistaxis (1 event), and hot flash (2 events).  No further information is available 
regarding these events.

Safety in other dyslipidemic populations
In the Phase 1, single ascending dose study, there were no deaths or AEs leading to treatment discontinuation.  
In the cohort of patients with TG >1000 mg/dL, there were 8 SAEs (5 SAEs of pancreatitis) reported among 3 
of the 6 evinacumab-treated subjects.  All of these patients had a prior history of pancreatitis. One case was 
associated with alcohol consumption, another occurred in the context of suspected mononucleosis, and all cases 
occurred 70 days or more following study drug administration. 

Hepatic Safety: In the phase 1, single-dose cohort of patients with TG 150-450 mg/dL and/or LDL-C≥100 
mg/dL, 7 (11%) of 62 evinacumab-treated versus none of the 21 placebo-treated patients had an event of 
increased ALT.  Two of these patients had ALT >3x ULN but <5x ULN; the rest were <3x ULN. Reports of 
elevations in ALT or AST were not reported in the multiple ascending dose study.

Hypersensitivity: No infusion reactions were noted.

11. Division’s recommendation and  rationale (pre-MPC review):
 GRANT :

HoFH is a serious, rare, genetic condition typically caused by mutations in both alleles of the LDL receptor 
gene, resulting in dysfunctional clearance of LDL particles from plasma. Untreated individuals exhibit 
extremely high LDL-C levels which puts them at high risk for early and severe cardiovascular disease.

FDA has accepted reductions in LDL-C as a basis for establishing effectiveness for HoFH for statins, ezetimibe, 
mipomersen, lomitapide, and most recently, evolocumab. Despite growing recognition that drug-induced 
reductions in LDL-C do not always result in a reduction in CV risk, whether because a drug has a concomitant 
effect that offsets CV risk and/or because the mechanism of LDL-C reduction may be more critical than 
previously recognized, there was unanimous agreement that LDL-C was an appropriate endpoint for HoFH 
among the advisory committee who discussed the potential approval of evolocumab in June 2015. 

Although the sponsor submitted data from a single-arm trial in which 7 of 9 patients had only received two 
doses of evinacumab (250mg SC followed by 15 mg/kg IV) and their background therapies were 
heterogeneous, the Division acknowledges that the sponsor has shown the potential for substantial improvement 
in LDL-C (i.e., nearly 50%), which generally exceeds the expectations of available therapies, if applicable, for 
the patients studied. 
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Patients with HoFH who do not respond to statin therapy (often LDLR-negative), and therefore may not 
respond adequately to PCSK9 inhibitor therapy either, present a particular challenge for management. 
Lomitapide and mipomersen reduce LDL-C via mechanisms that do not rely on upregulation of the LDLR, but 
tolerability is often a problem for these drugs. Reductions in LDL-C ranging from -26% to -44% (at week 4) in 
3 of these patients is encouraging. 

In summary, the Division believes that the sponsor has provided preliminary clinical evidence that evinacumab 
could lead to clinically significant reductions in LDL-C among patients with HoFH who require greater LDL-C 
reduction than achieved with available therapies. 

              DENY: 

12.   Division’s next steps and sponsor’s plan for future development:

The Division recently held a Type C meeting with the sponsor to discuss their development plans for this 
patient population.  We continue to emphasize the importance of optimizing elements of their development 
program before initiating their pivotal phase 3 trial in this rare disease population.  The Division has encouraged 
the sponsor to conduct additional dose-finding prior to initiating their phase 3 trial, both to gain more 
experience with dose-response as well as safety/tolerability, but the sponsor plans to initiate their pivotal trial 
regardless. Furthermore, we have stressed the need to elucidate the mechanism by which evinacumab lowers 
LDL-C, and we have encouraged them to explore other means to demonstrate that evinacumab would be 
expected to have CV benefit despite the sizable reductions observed in HDL-C. 

13. List references, if any: 

Cuchel M, Bruckert E, Ginsberg HN, et al; for the European Atherosclerosis Society Consensus Panel on 
Familial Hypercholesterolemia. Homozygous familial hypercholesterolaemia: new insights and guidance for 
clinicians to improve detection and clinical management. A position paper from the Consensus Panel on 
Familial Hypercholesterolaemia of the European Atherosclerosis Society. Eur Heart J. ePub ahead of print, 22 
Jul 2014.

Goldstein JL, Brown MS. Molecular Medicine. The cholesterol quartet. Science. 2001;292(5520):1310 2.

Marais AD et al.  Statins in homozygous familial hypercholesterolemia. Curr Atheroscler Rep 2002;4:19-25.

Raal FJ, Santos RD, Homozygous familial hypercholesterolemia: Current perspectives on diagnosis and 
treatment, Atherosclerosis 2012; 223: 262-68.

14. Is the Division requesting a virtual MPC meeting via email in lieu of a face-to-face meeting? YES    NO 

15. Clearance and Sign-Off (after MPC review):

Grant Breakthrough Therapy Designation  
Deny Breakthrough Therapy Designation

Reviewer Signature: {See appended electronic signature page}
Team Leader Signature: {See appended electronic signature page}
Division Director Signature: {See appended electronic signature page}

Revised 1/15/16/M. Raggio
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