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The Applicant submitted a 4-month safety update to NDA 22-175 on March 17, 20009,
which was reviewed with the original submission.

According to the Applicant, “DCI ceased distribution of its prescription pancrelipase
delayed-rel ease capsules (PANCRECARB®) in April 2010. Since the February 2010
NDA resubmission, DCI has not received any product complaints; no additional clinical
studies have been performed or initiated; and, there have been no approvals, distribution
or use of DCls drug product in other countries. In conclusion, there is no new safety
information learned about the drug that m(a)y reasonably affect the statements of
contraindications, warning, precautions, and adverse reactions in the draft labeling.”

Thus, thisreviewer’s conclusions regarding safety have not changed from the conclusions
stated in the medical officer review of the original submission dated August 27, 2009.
Furthermore, this reviewer agrees that “there is no new safety information learned about
the drug that may reasonably affect the statements of contraindications, warning,
precautions, and adverse reactions in the draft labeling.”
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION

CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: January 27, 2011

FROM: Julie Beitz, MD

SUBJECT: Complete Response Action

TO: NDA 022175 Pertzye (pancrelipase) Delayed-Release Capsules

Digestive Care, Inc.

Summary

Pertzye (pancrelipase) Delayed-Release Capsules are an exogenous source of porcine-derived pancreatic
enzymes. Pancreatic enzyme products (PEPs) serve as replacement therapy for digestive enzymes
physiologically secreted by the pancreas and have long been considered the main stay of therapy for
exocrine pancreatic insufficiency (EPI). Several PEPs, including Pertzye, have been marketed in the US
for many years and have not undergone review under new drug applications (NDASs).> In 2004, to address
concerns about variability in potency across products and within product lines, FDA published a Federal
Register Notice which stated that PEPs must be marketed under approved NDAS.

This memo documents my concurrence with the Division of Gastroenterology Product’s (DGP ' s)
recommendation for a compl ete response action for Pertzye (pancrelipase) Delayed-Release Capsules for
the treatment of exocrine pancreatic insufficiency in patients with cystic fibrosis and other conditions.

Before this application may be approved, satisfactory resolution of the identified chemistry, manufacturing,
and controls deficiencies for the drug substance (to be addressed by the DMF holder) and for the drug
product (to be addressed by Digestive Care, Inc.) will be required. In particular, for the drug substance
manufacturing process, the following must be satisfactorily completed: 1) submission of adequate
information supporting a change in the intermediate storage containers, and 2) resolution of ongoing
discussions involving proposed modifications to in-process microbial controls and the feasibility of
Bacillus cereus diarrheal enterotoxin testing. In addition, satisfactory resolution of deficienciesidentified
during inspections of the drug substance and drug product manufacturing facilities, and resolution of
discussions regarding the product label, REM S, and postmarketing study requirements and commitments
will be needed.

Dosing

Pertzye (pancrelipase) Delayed-Release Capsules is dosed by lipase units. ®@

each containing ®® 8000, or 16,000 USP units of lipase. Aswith other
PEPs, the dosage should be individualized based on clinical symptoms, the degree of steatorrhea present,
and the fat content of the diet. Pertzye should be administered with meals in a manner consistent with the
recommendations of the Cystic Fibrosis Foundation Consensus Conferences. If approved, product labeling
will specify dosing recommendations ®@ for children 1-4 years of age, and
for patients 4 years of age and older. Doses greater than 2500 lipase units/kg of body weight per meal (or
10,000 lipase unitgkg of body weight per day) should be used with caution to minimize the risk of colonic
stricture, indicative of fibrosing colonopathy.

1 Pertzye has been marketed in the US under the name * Pancrecarb” in three strengths, MS-4, MS-8, and MS-16, since
1995, 2000, and 2004, respectively.
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Pertzye (pancrelipase) Delayed-Release Capsules are not comparable to or interchangeable with other
PEPs. The active pharmaceutical ingredient for all PEPs, including Pertzye, is pancrelipase, which consists
of the enzymes lipase, amylase and protease, as specified in the U S Pharmacopeia. However, the animal
source of pancreata and the extraction processing differ among products. Thus, if approved, the Dosage
and Administration section of drug labeling will state that “Pertzye is not interchangeable with any other
pancrelipase product.”

Regulatory Historv

On October 27, 2008, Digestive Care, Inc. submitted NDA 022175 and was granted a standard review.
Inspection of Digestive Care, Inc.’s drug product manufacturing facility on @
identified | ®\deficiencies that were described in an FDA form 483 that involving failure to thoroughly
investigate the root cause and identify corrective actions when batches fail, and absent records documenting
qualified, approved cleansing procedures for equipment and utensils. Based on these findings, the Office
of Compliance recommended withholding NDA approval.

Concurrent with this review, FDA reviewed submissions to DME ®® from the drug substance
manufacturer, O@ yhich supports this NDA. Inspection of ®®

on O ;dentified ®)deficiencies that were described in an FDA form 483, involving

quality systems, production systems, equipment and facilities, laboratory systems and material systems.
Based on these findings, the Office of Compliance recommended withholding NDA approval and that a re-
inspection of this facility will be required before NDA 022175 may be approved.” A complete response

action for NDA 022175 was taken on August 27, 2009.

A re-inspection of the ®® facility was performed in ®@ Jeficiencies were identified on an
FDA form 483. During that inspection, FDA obtained and conducted microbiological testing on samples
from three drug substance lots; 4 out of 5 test samples tested positive for E. coli. An outside laboratory
retained by ®® tested the same lots using the same assay that FDA had used and all were found to be
negative. In January 2010, FDA collected additional samples from seven lots; analysis showed that none of
the samples tested positive for E. coli, but all seven contained low levels of Bacillus cereus and one of the
seven tested positive for B. cereus diarrheal enterotoxin (BDE). ®® retained ©@ ¢
retest these lots; they found that all seven lots tested negative for BDE. According to arguments set forth
by ®®  trace amounts of peroxidase intrinsic to the pancreatin drug substance could interfere with the
BDE assay and produce false positive results.

In a review dated April 30, 2010, the Division of Microbiology, CFSAN, did not agree that the positive
assay results could represent false positive results. The review further stated that if the drug substance lots
were “...made with any level of consistency and the batches are homogeneous, it seems that 7/7 samples
would have tested positive...” In subsequent testing, CFSAN recovered enterotoxigenic B. cereus from 4
of these 7 lots.> The adequacy of additional, yet-to-be-implemented, microbiologic controls of the drug
substance manufacturing process would need to be assessed at a future pre-approval inspection.

On July 29, 2010, Digestive Care, Inc. submitted a complete response triggering a second review cycle.

Inspections were conducted of ®@) and (b) (4)
and FDA form 483s were issued to both firms. There were. ®® observations cited for, @@
., including () (4)
There were *?'*) observations cited for ) 13)
2(b) (@)

is the also the drug substance manufacturer for Axcan Pharma US, Inc.’s Ultresa (pancrelipase) Delayed
Capsules submitted under NDA 022222, and Viokace (pancrelipase) Tablets submitted under NDA 022542. The
recommendation of the Office of Compliance to withhold NDA approval applies to these NDAs as well.

3 See memo dated October 25, 2010, from Reginald Bennett, Jennifer Hait, and Sandra Tallent.
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was not deem equate. The Office
of Compliance again recommended withholding NDA approval.

A re-inspection of Digestive Care, Inc.’s drug product manufacturing facility o
E identiﬁedl deficiencies that were described in an FDA form 483 involving ty systems,
p ction systems, equipment and facilities. The Office of Compliance again recommended withholding

NDA approval. Satisfactory resolution of these deficiencies is required before this application may be
approved.

A meeting of FDA’s Anti-Viral Advisory Committee on December 2, 2008, focused on the theoretical risk
of transmission of viral disease to patients exposed to porcine-derived PEPs, including Pertzye
(pancrelipase) Delayed-Release Capsules.

Chemis Manufacturing and Controls Considerations

Digestive Care, Incmformulations of Pertzye capsules contaim'ngq 8000, and
16,000 USP units of lipase, respectively. The capsules contain small enteric-coated microspheres of

buffered pancreatic enzymes (lipase, amylase and pancrease). The enteric coating minimizes destruction
or inactivation in gastric acid. The capsules are designed to release most of the enzymes in vivo at pH
greater than 5.5.

The previously marketed Pancrecarb MS-16 capsules differed from MS-4 and MS-8 capsules in several
ways.

Drug substancem During the first review cycle, several CMC deficiencies involving the drug
substance were identified and conveyed to . At this time, the Division of Therapeutic Proteins has
determined that deficiencies involving the capacity of the manufacturing process to clear viruses and
monitor viral load can be addressed as postmarketing commitments and do not preclude approval of the

NDA. At the most recent inspection om FDA noted the use o
blue drums for drug substance intermediate storage.” Given that drug substance is stored in

extractable and leachable studies, evaluation of product ty. stability
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data, and validation studies to support re-use of the containers are needed. These information requests were
conveyed to @@ on October 27, 2010. = @@ response received on November 9, 2010, will be reviewed in
depth in the next review cycle.

Drug product (Digestive Care, Inc). During the first review cycle, several CMC deficiencies involving
the drug product were identified that precluded approval of the NDA. These deficiencies involved the
applicant’s release testing program, stability testing program, manufacturing process and process
validation, acceptance criteria and reference standards, control of excipients, particularly the cellulose
acetate phthalate and diethyl phthalate used for ®@ 5 comparison of the currently marketed and
to-be-marketed formulations, and discrepancies between manufacturing dates and signature dates on
Certificates of Analysis. A total of 17 deficiencies were communicated in the August 27, 2009 complete
response letter to Digestive Care, Inc.

In the current re-submission, several of the previously identified deficiencies were adequately addressed by
the applicant. The remaining deficiencies involve the applicant’s release testing program, stability testing
program, process validation, qualification of internal reference standards, and proposed expiry of ~ ®®

MS-8 drug products. A newly identified deficiency was identified involving the need to
perform accelerated and/or stressed stability studies in the stability testing program. These deficiencies will
be conveyed in a complete response letter to Digestive Care, Inc.

Microbiologv Concerns

Staff in several divisions and offices in CDER and in CFSAN’s Division of Microbiology have determined
that the presence of any BDE in the resulting drug product could cause gastrointestinal adverse events,
including systemic illness, particularly in immunocompromised patients. ®@
could be responsible for B. cereus growth and BDE production during drug
substance processing. Further, relatively ®@ employed at ®® (as compared to
other pancreatin drug substance manufacturers) may allow the heat labile toxin to survive processing.

On May 3, 2010, ®® was informed that they will need to implement additional microbiologic controls of
the drug substance manufacturing process, and provide 1) a justification for all in-process holding times
associated with manufacture of the drug substance, 2) the maximum storage time for the ® @

. 3) information on total aerobic microbial count (TAMC) alert and action levels at particular
points in the manufacturing process. 4) a commitment to test each batch of drug substance for BDE prior to
release, and 5) a description of the BDE test method, the validation procedure, and a summary of the
supporting validation data.

At a meeting with FDA on May 20, 2010, it was agreed that when the TAMC fell between the alert and
action levels of ®@ and ®® the materials would be tested for BDE biochemically; this
agreement was reflected in an amendment to DMF ®® on June 6, 2010. However, since ®® has been
unable to develop a validated assay for BDE detection, the DMF was amended on October 22, 2010 to
replace the action and alert levels with a specification of no more than ® @
and no more than © @
if the specification is exceeded, the batch will be rejected.

At a meeting held with FDA on November 15, 2010, ®® proposed ®® in-process microbiologic
action limits. In addition to the previously specified TAMC limits, batches would be rejected if the TAMC
exceeded © @
argued that these in-process controls will be highly effective since detectable BDE is only produced when
B. cereus counts exceed i) ®@ further stated that BDE ®@ cannot
be recovered due to © & gygoesting that

the positive result from FDA testing could not have been due to the presence of BDE. "***! also speculated
that previously reported high in-process microbial counts were not representative of the manufacturing
process, but rather the result of microbial contamination of improperly designed sampling ports. ®® has
relocated and replaced these ports; these changes were in place at the time of FDA’s most recent facility
inspection.
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At the conclusion of this meeting ® @ agreed to submit 1) their current proposal for TAMC testing and
arguments why it will prevent BDE formation during manufacturing, 2) results of all effortsto validate a
BDE test method in the ®@ 3) information that BDE is ® @ present in the
® @ 4) information regarding changes made in the ports used for sampling pancreatin during
the manufacturing process, and 5) information about the pancreatin product made under the previous
manufacturing process that is still on the market and what they intend to do regarding these products.
® @ response submitted on November 22, 2010, will be reviewed in depth in the next review cycle.

Clinical Phar macology

Pancreatic enzymes are not absorbed from the gastrointestinal tract in any appreciable amount. For this
reason, athorough QT assessment for this product has not been requested.

Given the importance of using apple sauce as a means to deliver the capsule contents via feeding tubes or to
young pediatric patients who cannot swallow whole capsules, the complete response | etter requested that
Digestive Care, Inc., repeat the in vitro stability study in apple sauce using lipase and amylase assaysin
which aminimum of five data points are used to assess assay linearity. Thisrequest is consistent with

other requests made in the letter to enhance analytic methodologies used for lipase and amylase assays. In
response to this request, the applicant submitted results of arepeat apple sauce compatibility study, but the
report was not deemed complete. In addition, the applicant did not simultaneously run quality control
samples to check in-process lipase assay performance. These concerns will be conveyed in the complete
response | etter.

Efficacy

Aswith other PEP manufacturers, Digestive Care, Inc., was requested to perform at least one controlled
clinical trial with Pertzye to demonstrate short-term efficacy and safety in the intended patient population in
accordance with FDA’s April 2006 Guidance for Industry: Exocrine Pancreatic I nsufficiency Drug
Products — Submitting NDAs? Digestive Care, Inc., conducted two clinical trials.

The short-term safety and efficacy of Pertzye was evaluated in a single double-blind, placebo-controlled
crossover trial in 24 patients, aged 8-43 years (11 patients aged 8 to 17 years), with exocrine pancreatic
insufficiency dueto cystic fibrosis. Patients were randomized to either previously marketed Pancrecarb
MS-16 or placebo for 6-8 days, followed by crossover to the alternate treatment for an additional 6-8 days.
All patients consumed a high fat diet. Pertzye treatment was associated with significantly improved fat
absorption compared to placebo when measured as the mean coefficient of fat absorption in 72-hour stool
samples (p<0.001).

A second open-label, active-controlled crossover trial was conducted in 19 cystic fibrosis patients, aged 12-
27 years, to determine the short-term safety and efficacy of previously marketed Pancrecarb MS-8
compared to the patient’ s usual pancreatic enzyme product (Creon 20, Pancrease MT-10 or MT-20, Ultrase
MT-12, MT-18, or MT-20). Treatments were dosed at 50% of the usual lipase dose. The mean coefficient
of fat absorption on Pancrecarb MS-8 was similar to that on usual enzyme therapy. Results from thistrial
aredifficult to interpret because the trial was open-label, had no washout period between the two crossover
treatment periods, and permitted repeated stool collectionsif initia collections were deemed inadequate. In
addition, there was no statistical analysis plan prepared during or after the trial, and no missing data
handling or multiplicity adjustment strategies. Given that the applicant has since reformulated this dosage
form, thistrial will not be relied upon to demonstrate the efficacy or safety of a Pertzye formulation
containing 8000 USP units of lipase.

No clinical trial evaluating the safety and efficacy of previously marketed Pancrecarb M S-4 was conducted.

8 See http://www fda.gov/cder/guidance/6275fnl.htm
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Safety

Delayed and immediate release formulations of porcine-derived PEPs used to treat exocrine pancreatic
insufficiency have been generally well tolerated. The most common adverse events reported relate to the
patients’ underlying disease and are referable to the gastrointestinal tract. Pancreatic enzyme products are
not absorbed from the gastrointestinal tract and are not systemically active.

Risk of Fibrosing Colonopathy. Fibrosing colonopathy. a rare, serious condition which can lead to
colonic stricture, has been reported following treatment with high doses of PEPs, usually over a prolonged
period of time and most commonly in pediatric patients with cystic fibrosis. Doses greater than 2,500
lipase units/kg of body weight per meal (or > 10,000 lipase units/’kg of body weight per day) should be used
with caution. Patients receiving doses higher than 6,000 lipase units/kg of body weight per meal should be
examined and the dosage either immediately decreased or titrated downward to a lower range. If approved,
a Medication Guide will be required as part of a risk evaluation and mitigation strategy (REMS) for Pertzye
that will inform patients of this risk. In addition, the applicant will be required to conduct a long-term
postmarketing observational study in Pertzye users to assess the incidence of and potential risk factors for
developing fibrosing colonopathy.

Potential for Irritation to Oral Mucosa. Care should be taken to ensure that Pertzye is not retained in the
mouth. Pertzye should not be crushed or chewed or mixed with foods having a pH greater than 4.5 since
these actions can disrupt the enteric coating and result in early release of enzymes. irritation of the oral
mucosa, and/or loss of enzyme activity.

Risk of Transmission of Viral Disease to Patients. Like other porcine-derived PEPs, Pertzye is derived
from porcine pancreas tissue obtained as a by-product from the slaughter of pigs as a source of food. Audit
procedures are in place to ensure that the pancreas raw material is derived from pigs certified as fit for
human consumption and to ensure that legal requirements regarding e.g., hygienic factors, health
certification of slaughtered animals, and surveillance for animal diseases are met. Two broad categories of
porcine viruses, enveloped and non-enveloped viruses, may be transmissible to humans (i.e.. have zoonotic
potential). In addition, viruses with zoonotic potential such as HEV, the causative agent for hepatitis E,
have recently emerged in pigs. The manufacturing process appears to inactivate most enveloped viruses
that could be present in the drug substance but has limited capacity to inactivate non-enveloped viruses.

Although there has been no documentation of viral transmission to humans, FDA’s Anti-Viral Advisory
Committee concluded that there was a theoretical risk of transmission of viral disease to patients treated
with porcine-derived PEPs, including Pertzye. If approved, a Medication Guide will be required as part of
a REMS for Pertzye that will inform patients of this theoretical risk. In addition, the applicant will be
required to conduct a long-term postmarketing observational study, and be requested to conduct
postmarketing commitments to ensure that the manufacturing process effectively controls viral load.

Risk of Hyperuricemia. Porcine-derived PEPs contain purines that may increase blood uric acid levels.
Caution should be exercised when prescribing Pertzye to patients with gout, renal impairment, or
hyperuricemia.

Risk of Severe Allergic Reactions. Rarely. severe allergic reactions including anaphylaxis, asthma, hives,
and pruritus, have been reported in patients with a known allergy to proteins of porcine origin who are
treated with PEPs.

Tradename Review

The Division of Medication Error Prevention and Analysis (DMEPA) has concluded that the tradenames

® @ «papcrecarb MS-8”, and “Pancrecarb MS-16” are not
acceptable. ® @
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(b) (4)

DMEPA informed the applicant on June 11,
2010, that the proposed alternative tradename “Pertzye” was acceptable. The proposed name will be re-
reviewed 90 days prior to the approval of the NDA.

Pediatric Considerations

Pediatric Use. If approved, the Use in Specific Populations section, Pediatric Use subsection, of the
product label will state the ages of pediatric patients with cystic fibrosis for which the short-term safety and
effectiveness of Pertzye were demonstrated. In addition. the label will state that “The safety and efficacy of
pancreatic enzyme products with different formulations of pancrelipase consisting of the same active
ingredients (lipases, proteases, and amylases) for treatment of children with exocrine pancreatic
insufficiency due to cystic fibrosis have been described in the medical literature and through clinical
experience.”

Required Pediatric Studies. Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c¢). all
applications for new active ingredients, 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 in pediatric patients unless this requirement is waived, deferred, or inapplicable.

At the time of approval, FDA will determine the ages of pediatric patients with cystic fibrosis for which
Digestive Care, Inc., has fulfilled the pediatric study requirement. FDA will waive the pediatric study
requirement for ages 0 months to 1 month because necessary studies are impossible or highly
impracticable. This is because patients are not usually diagnosed below 1 month of age, and the small
number of patients diagnosed in this age category and their geographic dispersal would make conduct of a
study in this age group highly impracticable.

At the time of approval, FDA will defer submission of an age appropriate formulation that will allow for
dosing to the youngest. lowest weight patients, including infants less than 12 months of age who will be
administered 2,000 to 4,000 lipase units per 120 mL of formula or per breast-feeding.

Postmarketing Requirements under 505(o)

As described in our letter dated August 27, 2009, we have determined that if this application is approved,
Digestive Care, Inc. will be required to conduct the following postmarketing studies for Pertzye
(pancrelipase) Delayed-Release Capsules to assess a known serious risk of fibrosing colonopathy and an
unexpected serious risk of transmission of viral disease to patients taking Pertzye:

1. A 10-year, observational study to prospectively evaluate the incidence of fibrosing colonopathy
in patients with cystic fibrosis treated with Pertzye in the US and to assess potential risk factors
for the event.

2. A 10-year, observational study to prospectively evaluate the risk of transmission of selected porcine
viruses in patients taking Pertzye.

As described in our letter dated March 19, 2009, in accordance with section 505-1 of the Federal Food,
Drug, and Cosmetic Act, we have determined that a REMS is necessary for Pertzye (pancrelipase)
Delayed-Release Capsules to ensure that the benefits of the drug outweigh the known risk of fibrosing
colonopathy associated with higher doses of pancreatic enzyme products, and the theoretical risk of
transmission of viral disease to patients.

The applicant submitted a proposed REMS on July 31, 2009, which contains a Medication Guide and a

timetable for submission of assessments of the REMS. We will continue discussion of the applicant’s
proposed REMS in the next review cycle.
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CDTL Memo e NDA 22-175 e Pertzye (pancrelipase) ® Exocrine Pancreatic Insufficiency e Digestive Care, Inc.

1. Introduction

A Complete Response (CR) Letter was sent by the Division on August 27, 2009. This
resubmission, received July 29, 2010, is a complete response to that letter, and represents the
second review cycle for Pertzye (pancrelipase), an enteric-coated, delayed-release pancreatic
enzyme product (PEP). Pertzye is an exogenous source of porcine-derived pancreatic
enzymes intended for treatment of exocrine pancreatic insufficiency (EPI).

In the first review cycle, deficiencies were identified by the Chemistry, Manufacturing, and
Controls (CMC), Clinical Pharmacology, and Clinical disciplines.

CMC deficiencies in the CR letter (Items #1 to #18) were related to: (1) release testing
program; (2) stability program; (3) ®® steps: (4) validation studies to evaluate

@@ of drug substances; (5) control of “ @ activity; (6) qualification program for the
olive o1l substrate; (7) qualification program for drug substances; (8) internal reference
standard reflecting drug product manufacturing process; (9) measurement to ensure accurate
lipase activity for the working reference standard; (10) analytical methodologies; (11)
information about enteric coating; (12) drug product release test sampling plans; (13)
comparison of formulation of the To be Marketed Product (TbMP) to the previously
marketed product; (14) process validation information; (15) Certificates of Analysis (COAs)
and testing results of excipients used; (16) CMC information for the ®® 1nk: (17)
discrepancies between manufacturing dates and dates COAs were assigned; and (18)
deficiencies in drug substance (separate letter with { deficiency items sent to the drug
substance DMF holder on August 28, 2009).

The Clinical Pharmacology deficiency item in the CR letter (Item #19) was related to
validation of the lipase assay method used in the in vifro stability study that used applesauce
as a mixing medium.

The Clinical deficiency item in the CR letter (Item #20) was related to the fact that
comparability of the| ®® proposed formulations ( ®% MS-8, and MS-16) was not shown,

and that the pivotal study used only the MS-16 formulation. Comparability differences were
based on: e

It should be noted that on March 24, 2010, the applicant submitted what was intended to be a
complete response to the August 27, 2009 action letter. However, because particular CMC
deficiency items were not addressed in that submission, it was considered an incomplete
response to the action letter; this was communicated to the applicant in an Acknowledge
Incomplete Response letter dated April 13, 2010.
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CDTL Memo e NDA 22-175 e Pertzye (pancrelipase) ® Exocrine Pancreatic Insufficiency @ Digestive Care, Inc.

2. Background
2.1 Clinical Background

Exocrine pancreatic insufficiency (EPI) typically results from chronic loss of pancreatic
tissue due to a number of underlying diseases. The most common cause of EPI in children is
Cystic Fibrosis (CF); the most common cause of EPI in adults is chronic pancreatitis (CP).
There are many other causes, such as pancreatectomy.

The predominant clinical manifestations of EPI are steatorrhea, abdominal pain, weight loss,
and nutritional problems (e.g., fat-soluble vitamin deficiencies) due to malabsorption. The
administration of pancreatic enzyme replacement therapy with exogenous sources of PEPs is
the mainstay of therapy for steatorrhea and malabsorption due to EPI, regardless of cause.
Dosing is individualized based on age, body weight, fat content of the diet, and control of
clinical symptoms such as steatorrhea; this is described in the Consensus guidelines
established by the Cystic Fibrosis Foundation (CFF).""*?

Fibrosing colonopathy (FC) is an important safety concern regarding PEP use. Although the
etiology of FC is not known with certainty, FC has been associated with high dose PEP
exposure. Consensus guidelines have been established by the CFF in order to limit the
maximum daily dose; the guidelines recommend that PEP doses not exceed 10,000 lipase
units/kg/day or 2,500 lipase units/kg/meal.'*” (See also Section 8 and Appendix 1.)

2.2 Regulatory History

2.2.1 Pancreatic Enzyme Products

Approved PEPs: Four PEPs have been approved under NDA to date:

(1) Cotazym (NDA 20-580): approved in 1996; not currently marketed

(2) Creon (NDA 20-725): approved April 30, 2009

(3) Zenpep (NDA 22-210): approved August 27, 2009

(4) Pancreaze (NDA 22-523): approved April 12,2010
Thus, there are three approved PEPs (Creon, Zenpep, and Pancreaze) that are currently
commercially available in the US.

Unapproved PEPs: Unapproved PEPs can no longer be marketed effective April 28, 2010.
PEPs had been available since prior to the Federal Food, Drug, and Cosmetic Act of 1938;

! Borowitz DS, Baker RD, Stallings V. Consensus Report on Nutrition for Pediatric Patients with Cystic
Fibrosis. J Pediatric Gastroenterology and Nutrition. 2002. 35:246-259.

? Borowitz DS, Grand RJ, Durie PR, et al., Use of pancreatic enzyme supplements for patients with cystic
fibrosis in the context of fibrosing colonopathy, J Pediatrics 1995; 127:681-684.

3 FitzSimmons SC, Burkhart GA, Borowitz DS, et al. High-dose pancreatic-enzyme supplements and fibrosing
colonopathy in children with cystic fibrosis. NEJM 1997; 336: 1283-1289.
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most PEPs had been available since before Drug Efficacy Study Implementation (DESI; pre-
1962).

Federal Register Notices: Over the past many years, the FDA has published a number of
notices in the Federal Register (FR) with the aim of requiring all marketed PEPs to have
undergone the NDA application and review process. This is largely to address variations in
formulation, dosage, and manufacturing processes, both between different PEPs and within
individual PEP brands. Recent FR notices for PEPs are summarized in the table below.

Table 1. Recent Federal Register Notices for Pancreatic Enzyme Products

Year Federal Register Notices

April 1995 Notice of Final Rule: All PEPs must obtain FDA approval under NDA in order to
remain on the market.

April 2004 Notice of Requirement for NDA Approval: All PEPs must obtain NDA approval
within the next four years (deadline April 28, 2008)

October 2007 | Notice of Extension: FDA would use enforcement discretion for the PEPs. In order
to continue marketing their products, manufacturers must have:

= open IND by April 28, 2008,

= NDA submitted by April 28, 2009, and

= approved NDA by April 28, 2010.

PEP Guidance: It should also be noted that the draft PEP guidance was published in 2004,
and the final PEP Guidance was published in 2006 (Guidance for Industry: Exocrine
Pancreatic Insufficiency Drug Products — Submitting NDAs).

REMS for Creon. Zenpep. and Pancreaze: A Risk Evaluation and Mitigation System

(REMS) was implemented for Creon, Zenpep, and Pancreaze for two reasons:

(1) Rusk of Fibrosing Colonopathy: To address the concern that the risk of FC may be
increased with high dose exposure to PEPs, a Medication Guide that informs patients of
the risk of FC is part of the REMS for Creon, Zenpep, and Pancreaze. (See also Section
2.1 and Appendix 1.)

(2) Risk of Transmission of Viral Disease to Patients: There is a concern that because Creon,
Zenpep, Pancreaze, and other PEPS are porcine-derived products, there may be a risk of
porcine viruses being transmitted to humans although no such case has been documented,
and there are procedures in place to minimize this risk (e.g., certificates of health of
animals, acceptance criteria, viral load testing, viral inactivation studies, and surveillance
for animal diseases). This was also the subject of an Anti-Viral Advisory Committee that
took place on December 2, 2008 for Creon; the Committee generally agreed that
physicians and patients should be informed of the theoretical risk of viral transmission
but the overall risk/benefit profile should not be considered unfavorable so as to preclude
patients from receiving the drug.4’5 To address the concern about the theoretical risk of
viral transmission, a Medication Guide that informs patients of the theoretical risk of viral
transmission is part of the REMS for Creon, Zenpep, and Pancreaze.

* Antiviral Drugs Advisory Committee (December 2, 2008):
<http://www.fda.gov/ohrms/dockets/ac/cder08 html#AntiviralDrugs>
3 Ku, Joanna. CDTL Review of NDA 20-725, April 30, 2009.
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2.2.2 Regulatory History of Pertzye

The table below summarizes the regulatory activity of Pertzye for EPI.

Table 2. Pertinent Regulatory History of Pertzye

Date Action
May 1994 Original IND submission*
June 2005 Meeting with the Division to discuss NDA submission requirements
October 2005 Meeting with the Division to follow-up on CMC issues from June 2005 meeting
June 2006 Special Protocol Assessment for Pivotal Study (06-001) submitted

February 2007 Meeting with the Division to discuss CMC requirements for NDA submission

November 2007 | Fast Track Designation granted

October 2008 Original NDA 22-175 submitted

August 2009 Complete Response Letter sent
July 2010 Class 2 Resubmission of NDA 22-175
* IND 45223

Three strengths of this product (MS-4, MS-8 and MS-16) were marketed in the United States
from 1995, 2000, and 2004, respectively, to approximately the middle of 2010 (see Section
2.2.1) under the name “Pancrecarb.” e

See the original Clinical Review by Marjorie Dannis dated August 27, 2009, for details of the
Pertzye regulatory history.

Review documents from the first review cycle that were relied on by this reviewer are the
following:
» Cross Discipline Team Leader Review by Anil Rajpal, dated August 27, 2009

» Clinical Review by Marjorie Dannis, dated August 27, 2009
» Statistics Review by Freda Cooner, dated July 21, 2009

2.3 Current Submission

The NDA resubmission was received on July 29, 2010. It was classified as a six-month
resubmission with a PDUFA deadline of January 29, 2011.

No Advisory Committee meeting was convened to discuss this application.
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The relevant review disciplines for this review cycle have all written review documents. The
primary review documents relied upon for the current review cycle are the following:
(1) Clinical Memo by Marjorie Dannis, dated January 14, 2011
(2) CMC Reviews from the Division of Therapeutic Proteins (DTP):
(a) CMC Primary Review by Howard Anderson (DTP), dated January 20, 2011
(b) CMC Team Leader Summary Review by Emanuela Lacana (DTP), dated January 21,
2011
(¢c) Addendum to CMC Primary Review by Howard Anderson (DTP), dated January 25,
2011
(3) ONDQA Biopharmaceutics Review by Tien-Mien Chen dated December 9, 2010.
(4) Clinical Pharmacology Review by Jang-Ik Lee dated January 13, 2011
(5) Quality Microbiology Memo by Vinayak Pawar dated January 26, 2011
(6) Division of Medication Error Prevention and Analysis (DMEPA) Reviews:
(a) Label and Labeling Review by Irene Chan dated June 23, 2010
(b) Proprietary Name Review by Irene Chan dated June 4, 2010
(Note that these reviews were completed before the current review cycle in response to
the Applicant’s proprietary name request submission, dated March 25, 2010.)

Correspondence that was cited by this reviewer consisted of the following:

» Proprietary Name Request Conditionally Acceptable Letter sent to Digestive Care, Inc.
dated June 11, 2010 (signed by Carol Holquist, Director Division of Medication Error
Prevention and Analysis [DMEPAY])

(Note that this letter was sent before the current review cycle in response to the
Applicant’s proprietary name request submission, dated March 25, 2010.)

The reviews should be consulted for more specific details of the application.

3. CMC

The reader is referred to the CMC Primary Review by Howard Anderson dated January 20,
2011, the Addendum to the CMC Primary Review by Howard Anderson dated January 25,
2011, and the CMC Team Leader Summary Review by Emanuela Lacana dated January 21,
2011 for complete information.
Overview of Drug Substance (DS): The DS is manufactured by e
, the Drug Master File (DMF) holder (DMF ~ ®%: the DMF has

been cross referenced by Digestive Care, Inc. (DCI) in NDA 22-175. DS is derived from
porcine pancreas glands harvested from healthy pigs raised in o

as human food. The glands are obtained from slaughterhouses, which are under the
mspection of the e

The glands are ] until they are

processed by the manufacturer. The glands go through a number of processing steps,
including such things as ®® which
results in pancrelipase DS. The resulting pancrelipase DS is used for manufacture of drug
product (DP).
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©®® is the DS DMF Holder for Ultresa (NDA 22-222) and Viokace (NDA 22-542) as well as
for Pertzye. Thus, there is an extensive regulatory history with the DS DMF Holder because
the other NDA’s (for Ultresa and Viokace) were originally submitted in July 2007 and
October 2009, respectively, and there have been re-submissions of the Ultresa NDA.

The drug substances used in each of the products is summarized below:
> Viokace: DS 1252 ( ®® DS 1206)
» Ultresa: DS 1286 @9 DS 1208)
» Pertzye: DS 1206 and DS 1208

Overview of Viral Issues: Given the source of the material, the possibility of contamination
of the starting material with viruses relevant to swine has to be considered. The viruses
known to be present in swine include enveloped, non-enveloped, and emerging viruses listed
and considered in detail in the review of drug substance viral issues, % viral inactivation
steps are involved in the DS manufacturing process, including we)

. To mitigate the risk from adventitious agents, the manufacturer
performed an evaluation of the capacity of the manufacturing process to remove viruses
(viral clearance and clearance/inactivation studies and viral load testing). The viral clearance
studies include the selection of model viruses for viral clearance and validation.

Overview of Drug Product (DP): The DP is manufactured by DCI in a process that entails:

(b) (4)

Originally Proposed Dosage Strength Formulations: The % dosage strength formulations
proposed by the applicant in the original submission were the ~ ©® MS-8, and MS-16
capsules containing  °*¥ 8,000, and 16,000 USP units (U) lipase respectively.
Comparability differences between the. ®® dosage strength formulations were noted based
on:

(b) (4)

Currently Proposed Dosage Strength Formulations: The currently proposed MS-16
formulation 1s the same as the originally proposed MS-16 formulation. In response to
deficiency item #20 in the CR letter (see Appendix 4), the applicant has developed new %
MS-8 capsules e
MS-8 capsules contain @8 000 USP units of lipase, respectively. The
process validation, release, and stability data for the new ®® MS-8 capsules are
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discussed in the Current Review Cycle sub-sections of Section 3 CMC and Section 5 Clinical
Pharmacology/Biopharmaceutics of this CDTL Review (see Sections 3.2 and 5.2).

An in vitro stability study (food compatibility study) with beads (using the original MS-4,
MS-8, and MS-16 capsules) mixed in applesauce was conducted to support the use of
applesauce to administer the beads (see Section 5 Clinical Pharmacology/Biopharmaceutics).

Packaging: The MS-8 and MS-16 capsules are packaged in white polyethylene bottles with
100 and 250 counts. @@ Each
bottle contains a desiccant.

3.1 Initial Review Cycle

In the initial review cycle, the review of DS viral issues was conducted by Howard
Anderson, the review of DS non-viral issues and the review of the DP was conducted by We1
Guo, and the review of microbiology issues was conducted by Vinayak Pawar. Each of these
reviews was summarized in the CDTL review by Anil Rajpal. (Please refer to the CDTL
review, and each of the individual reviews for more information.)

Deficiencies 1dentified in each of the reviews are summarized below:
3.1.1 DS Viral Issues (first cycle)

The overall findings of the DS Viral Issues reviewer in the first review cycle were that there
were a number of deficiencies that precluded approval (see CDTL Review from the first
review cycle).

DS viral deficiency items that were communicated to| ®®

were related to (see final wording
of Ttems #17 to #23 in the Deficiency Letter sent to " in Appendix 5): (17) sanitizing
procedures to prevent cross contamination between DS batches; (18) development and
validation of PCV1 infectivity assay; (19) lot release specifications for PPV and PCV2; (20)
estimate of viruses per dose of DS, and proposal for appropriate control; (21) plans for
improvement of sensitivity of QPCR assays for selected viruses; (22) risk assessment and
control strategy for hokovirus; and (23) risk mitigation plan for new and emerging

adventitious agents.

3.1.2 DS Non-Viral Issues (first cycle)

The overall findings of the DS Non-Viral Issues reviewer in the first review cycle were that
there were a number of deficiencies that precluded approval (see CDTL Review from the
first review cycle).

DS non-viral deficiency items that were communicated to % were related to (see final
wording of Items #3 to #16 in the Deficiency Letter sent to > in Appendix 5): (3) forced
degradation studies to evaluate suitability of RP-HPLC assay for stability testing; (4) amount
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of raw material used in DS 1206; (5) justification for different acceptance criteria for RL

for DS 1206 versus DS 1208; (6) clarification of definition of “finished product”; (7) DS
1206 information including in-process lipase activity, microbial limits acceptance criteria,
process validation data, and ®®@ characterization studies; (8) acceptance criteria
for release testing of DS 1206 and DS 1208; (9) acceptance criteria for enzymatic activities
and assays to measure product-related substances and impurities; (10) trended stability data
of DS 1206; (11) olive oil testing program; (12) enzyme assay method validation reports;
(13) expiry for DS 1206 and DS 1208; (14) revisions to the testing program for the 1206 ©

(15) method to ensure accurate and consistent lipase activity for the working

reference standard; and (16) lipase activity results using )

3.1.3 DP Issues (first cycle)

The overall findings of the DP reviewer in the first review cycle were that there were a
number of deficiencies that precluded approval (see CDTL Review from the first review
cycle).

Deficiency items for DP issues that were sent to DCI were related to (see final wording of
Items #1 to #17 in the CR Letter in Appendix 4): (1) release testing using analytical tests to
control for product- and process-related impurities and to monitor particle size, target weight,
and capsule disintegration time; (2) stability testing using analytical techniques to monitor
product degradation; (3) evaluation of ®@ steps; (4) evaluation of whether RE
the 1206 DS and the 1208 DS will result in a homogeneously ®® DS: (5) demonstration
that the @@ activity is well controlled; (6) evaluation of the olive oil qualification
program; (7) evaluation of the qualification program for incoming 1206 and 1208 drug
substances; (8) use of an internal reference standard that reflects the DP commercial
manufacturing process; (9) implementation of a method to ensure accurate and consistent
lipase activity for the working reference standard; (10) assessment of linearity for the lipase
and protease assays using 5 data points rather than | data points; (11) request for information
regarding the cellulose acetate phthalate and diethyf phthalate used for @@ of the
product; (12) request for release test sampling plans; (13) request for a comparison of the
Currently Marketed Product (CMP) and the To be Marketed Product (TbMP) formulations;
(14) request for process validation report; (15) request for representative Certificates of
Analysis (CoAs) and testing results of excipients used; (16) CMC information for the

@@ Tnk; and (17) discrepancies between manufacturing dates and dates COAs were
assigned.

3.1.4 Microbiology Issues (first cycle)

DMF % was reviewed by Stephen Langille (Microbiology Reviewer for DMF. ®®) in
the first cycle as a result of a facility inspection that revealed abnormally high counts of spore
forming bacteria in the drug substance (see Microbiology Review by Stephen Langille dated
August 27, 2009 filed under DMF = @®). The Microbiology Reviewer reviewed the DS
manufacturing process for flaws that could lead to increased numbers of microorganisms.
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The Microbiology Reviewer recommended that| ®® provide information on selected

manufacturing processes. These items were included in a Deficiency Letter to " dated
August 28, 2009, and were related to (see final wording of Items #1 and #2 in Deficiency
Letter to. ®® in Appendix 5): (1) washing, processing, and microbiological acceptance
criteria for pancreas glands; and (2) information about manufacturing process (including
storage time, temperature, and data showing effect of storage on microbial growth).

It should be noted that the Review by Vinayak Pawar (Microbiology Reviewer for NDA 22-

175) 1n the first review cycle did not recommend any comments relating to the microbiology

mnformation be communicated to the Applicant (see Microbiology Review by Vinayak Pawar
dated May 13, 2009 filed under NDA 22-175).

It should also be noted that the CDTL Review for the first review cycle dated August 27,
2009, included a summary of the microbiology review by Vinayak Pawar, but did not include
a summary of the microbiology review by Stephen Langille.

3.1.5 Facility Inspections (first cycle)

DCI Inspection: The field investigator noted deficiencies in the facility inspection of DCL

(b) (4) f (b) (4)

Inspection: The Drug Product reviewer noted that a facility inspection o was
conducted in ®® and a FDA Form 483 with (& observations was issued.
(See Drug Product Review by Dr. Wei Guo dated August 25, 2009.) Based on the
Establishment Evaluation System (EES) report, there 1s a “Withhold” recommendation for

@@ dated August 4, 2009.

Consult with DAIOP: The Division of Anti-infective and Ophthalmology Products (DAIOP)
was consulted because of findings from the ®® inspection described above related to
microbial contamination. The consult memo by Dr. Benjamin Lorenz is provided in
Appendix 3. The consult was filed under NDA 22-222 (Ultresa) as' @ is the DS
manufacturer for that product as well as for Pertzye. The conclusions of Dr. Lorenz were as
follows:

“The contamination by these

(b) (4)

organisms varied by lot and stage of
processing. The consequence of ingesting this drug product orally with the levels of
contamination found 1s difficult to predict. Since most of these organisms are likely

@@ it is not surprising the

array of organisms that were found. These organisms are also typically found
endogenously in the oral cavity, upper respiratory and gastrointestinal tracts of
humans, so it may not necessarily constitute a significant risk for most
immunocompetent individuals. Of the organisms found, the most concerning are the
Bacillus spp., the effects of which might only predictably produce mild diarrhea.
However, in patients with neutropenia, other major immunocompromise or anatomic
derangements (as may be the case in patients with cancer or chronic pancreatitis), the
risk could entail systemic illness. Since manufacturing levels exist for these
particular organisms, and potentially immunocompromised patients may be exposed,
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the appropriate measures should be instituted to rectify this. Consider testing the final
product for microbial and toxin contamination as well.”
Upon further discussion at a meeting that included Dr. Lorenz, it was determined that it
would not be feasible to test the final product for microbial and toxin contamination.

3.2 Current Review Cycle

The reader is referred to the CMC Primary Review by Howard Anderson dated January 20,
2011, the Addendum to the CMC Primary Review by Howard Anderson dated January 25,
2011, and the CMC Team Leader Summary Review by Emanuela Lacana dated January 21,
2011 for complete information.

3.2.1 DSViral I'ssues(current cycle)

Many of the DS viral issues identified in the first review cycle of Pertzye have been
addressed in the reviews of other NDA’s (i.e., Ultresa and Viokace NDA’s) that used the
same DS DMF. In the most recent review of DS viral issues (dated April 28, 2010; filed
under NDA 22-222), the DS Viral Issues Reviewer (Howard Anderson) concluded that
deficiencies exist, but did not preclude approval of that application since these could be
addressed as postmarketing commitments (PMC’s) (see CDTL Review of Ultresa NDA
dated May 5, 2010 for complete information). It should be noted that another DS Viral
Issues Review has not been conducted since the time of the last review because updates
regarding DS viral issues have not been provided in the DMF for ®® (DMF = @@,

PMC’s: The PMC’s recommended by the DS Viral Issues reviewer are provided below.
These PMC’s will be planned for negotiation with the Applicant should Pertzye receive an
Approval action during a subsequent review cycle (see also Section 13.6).

PMC #1: Submit the final study reports of the cleaning agents effectiveness for viral
inactivation for protocols # 09-VV-17-020 & 09-VV-12-121 to the FDA. (Final
Report Submission date to be determined as per review.)

PMC #2: Submit the validation report for the PCV1 (Porcine Circovirus 1) infectivity
release assay to the FDA. (Final Report Submission date to be determined as per
review.)

PMC #3: Establish lot release specifications for the PCV1 infectivity assay. (Final Report
Submission date to be determined as per review.)

PMC #4: Establish lot release specifications for the PPV (Porcine Parvovirus) and PCV2
(Porcine Circovirus 2) infectivity assay. (Final Report Submission date to be

determined as per review.)

PMC #5: Improve the sensitivity of the qPCR assays used for drug substance release testing
in order to provide better assurance that released drug substance will not contain
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EMCYV (Encephalomyocarditis Virus), HEV (Swine Hepatitis E Virus), SVDV
(Swine Vesicular Disease Virus), Reo (Reo Virus), Rota (Rota Virus), PTV
(Porcine Teschovirus) viruses. Revise the assays, and submit assay validation
data, together with acceptance criteria. (Final Report Submission date to be
determined as per review.)

PMC #6: Submit the plan to assess the risk to product quality associated with porcine
hokovirus and the control strategy to the FDA. (Final Report Submission date to
be determined as per review.)

3.2.2 DS Non-Viral Issues (current cycle)

Many of the DS non-viral issues identified in the first review cycle of Pertzye have been
addressed in the reviews of other NDA’s (i.e., Ultresa and Viokace NDA’s) that used the
same DS DMF.

In the most recent review of DS non-viral issues (dated October 13, 2010; filed under NDA
22-222 for Ultresa), the DS Non-Viral Issues Reviewer (Wei Guo) concluded that each of the
deficiencies identified in the previous cycle of that application was adequately addressed.
However, the secondary CMC reviewer identified additional deficiency items (see CMC
Secondary Review by Emanuela Lacana dated January 21, 2011):

(1) During inspection of | ®® inspectors noted that changes to the drug substance
intermediate container were introduced in the process, and the DMF holder was cited for
lack of extractable leachable data. The DMF holder had not reported the change to the
Agency or to the NDA holder. The Agency requested the change to be reported, however

@@ did not provide validation data or extractable/leachable studies for the new
container. (See Item #6 in Section 13.1.2 of this CDTL review.)

(2) Both FDA field laboratories and CFSAN laboratories have analyzed samples of
pancrelipase from ' for the presence of Bacillus cereus diarrheal enterotoxin and
detected the toxin in several samples. > claims that the results are false positive and
that the false positive results are due tc " interference. However, the DMF holder
has provided no data to support this contention. (See Items #7 to #14 in Section 13.1.2

of this CDTL review.)

3.2.3 DP Issues (current cycle)

The overall findings of the DP reviewers in the current review cycle were that although the
majority of the deficiencies identified in the first cycle were adequately addressed, there were
some deficiencies that still existed and that precluded approval; the secondary CMC reviewer
identified an additional deficiency item. (See CMC Primary Review by Howard Anderson
dated January 20, 2011, Addendum to CMC Primary Review by Howard Anderson dated
January 25, 2011, and CMC Secondary Review by Emanuela Lacana dated January 21, 2011
for complete information).
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The additional deficiency item identified by the secondary CMC reviewer was as follows:

» Your annual stability program for drug product provides for one lot of material to be
entered in the stability program at the proposed storage conditions. However, the purpose
of the annual stability program is not to confirm stability at the intended storage
conditions, but rather to demonstrate that routine changes such as rotation of operators or
minor equipment changes do not have a significant impact on the stability profile of the
product. Stability studies conducted under the recommended storage conditions may not
be adequate to address this issue because little or no degradation is likely to occur under
these conditions even when there is a problem with product stability. Please incorporate
accelerated and/or stressed stability studies in your annual stability program for drug
product.

(See also Item #6 in Section 13.1.1 of this CDTL Review.)

A summary of the CMC Reviewers’ assessment of the adequacy of DCI’s response to Items
#1 through #17 in the CR Letter dated August 27, 2009 (see Appendix 4) is presented below.

(1) Release Testing Program. Deficiency items should be communicated to DCI; the
primary CMC reviewer determined that one part of this item (a) was not adequately
addressed:

(a) Although the applicant provided assay development reports and validation and
method transfer reports for a RP-HPLC assay to be included in the release and
stability programs, there are still the following deficiencies: (i) acceptance criteria
are for six enzyme peaks and for impurities peaks, and should be revised for all
measurable peaks (see Item #7a in Section 13.1.1 of this CDTL Review); (ii)
acceptance criteria based on testing results of two 30-month old lots would allow
for a large loss of enzyme activity over the shelf-life and should be revised (see
[tem #7b in Section 13.1.1); (iii) information on sample recovery and validation
studies supporting column use and reuse was not provided (see |tem #7c in Section
13.1.1); (iv) a standard operating procedure was not provided for the DCI assay (see
[tem #7d in Section 13.1.1.); and (v) a drug product reference standard, a
description of procedures to quantify impurities levels, and stability data for

were not provided for the @@ assay (see Item #7d (i), (i), and (iii) in
Section 13.1.1).

The primary CMC reviewer noted that the next part (b) of this deficiency item was

adequately addressed:

(b) The applicant provided appropriate analytical tests to monitor particle size, target
weight of pellets/capsule and capsule disintegration time.

Regarding the last part (c) of this deficiency item, the primary CMC reviewer noted the

following:

(c) Dissolution is being reviewed by the ONDQA Biopharmaceutics Reviewer (see Section
5.2.2 of this CDTL Review).

(b) 4)

(2) Stability Testing Program. Deficiency items should be communicated to DCI; the
primary CMC reviewer determined that three parts of this item (a, b, and e) were not
adequately addressed:
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(a) The HPLC method is indadequate and was discussed under the Release Testing
Program in 1.

(b) The protease and amylase acceptance criteria do not specify an upper limit (see
Item #3a in Section 13.1.1). The proposed @@ Jipase activity stability
acceptance range is significantly different from the acceptance range o
activity) for lot release and has not been adequately justified (see Item #3b 1n
Section 13.1.1). The significantly different stability data observed for a particular
lot (lot PC-6H05B) compared to the other two lots should be commented on by the
applicant and may necessitate testing of additional lots (see Item #3b (i) in Section
13.1.1). The observed trend of ®®@ Jipase activity over time of the MS-16
product during storage should be commented on by the applicant (see Item #3b (ii)
in Section 13.1.1).

(e) Real-time stability data for the ®® \S-8 drug products to support the
proposed ®@ expiry were not provided (see Item #4 in Section 13.1.1). The
primary CMC reviewer noted that there are issues with the RP-HPLC and the
dissolution methods that may have implications for the stability program and
proposed expiry.

Other parts of this deficiency item (c, d, f, g, and h) were adequately addressed:

(c) The applicant provided updated data indicating that there is not @9 trending
of the dissolution data for three lots of MS-16, and one lot of “ MS-8 drug
products. The primary CMC Reviewer commented that this suggests that this
product quality attribute is stable over the @@ time period of storage. The
primary CMC Reviewer noted that the dissolution assay methodology is being
reviewed by the ONDQA Biopharmaceutics Reviewer (see Item 1c above); one of
the comments from the Biopharmaceutics discipline to be communicated to the
applicant will be about the dissolution assay methodology (see comment #1 in
Section 5.2.2 of this CDTL Review).

(d) The applicant provided updated acceptance criteria for
individual peaks are measured separately rather than bulked together.

(f) The applicant stated that ®® will not be used for manufacture of the
drug product thus obviating the need for additional data for the B

(2) The requested information (i.e., photostability and forced degradation studies to
support in-use stability of drug product) was provided.

(h) The O testing was performed, and showed that the product
remained within specifications for the  ®® test.

() @)
, where the

(3) Evaluation of ®® Steps. This item was adequately addressed as the applicant

has removed the options for @@ for this product.

(4) Evaluation of ®® Homogeneity. This item was adequately addressed as the
applicant provided data to support @€ homogeneity of DS 1206 and DS 1208.

(5) Demonstration that the @@ Activity is Well Controlled. This item was adequately
addressed as the applicant provided data demonstrating that sufficient amounts of
®® are present to ensure maximal lipase activity. The study conducted provided

for addition of purified ®® in pancrelipase preparation. The data showed that
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lipase activity did not increase with addition of oy

already saturated with endogenous .

, Indicating that lipase was

(6) Evaluation of the Olive Oil Qualification Program. This item was adequately addressed
as the applicant characterized the olive oil from two different vendors by Thin Layer
Chromatography and RP-HPLC. The secondary CMC Reviewer noted that the
applicant is now using the RP-HPLC method to evaluate the olive oil and is setting
acceptance criteria for 15 characteristic peaks, to be compared to an olive oil reference
standard.

(7) Qualification Program for Incoming 1206 and 1208 Drug Substances. This item was
adequately addressed as the applicant provided an adequate qualification program for
the 1206 and 1208 drug substances.

(8) Use of an Internal Reference Standard. A deficiency item should be communicated to
DCI. The primary CMC reviewer determined that the reference standard qualification
program is an improvement but is deficient in that it does not contain an assay (e.g. RP-
HPLC) to monitor for product related impurities. Acceptance criteria should be. %
than the release acceptance criteria and should be based on manufacturing history and
clinical experience. Upper limits should be established for the protease and amylase
specifications. (See Item #5 in Section 13.1.1.)

(9) Implementation of a Method to Ensure Accurate and Consistent Lipase Activity for the
Working Reference Standard. The primary CMC reviewer determined that this item

was adequately addressed. The primary CMC reviewer noted that there have
historically been problems with the USP Pancrelipase Reference Standard that have
impacted all PEP manufacturers, and that the current method used by DCI quantifies
activity relative to a reference standard and therefore can still be impacted by the use of
an inaccurate reference standard. The primary CMC reviewer added that all PEP
manufacturers have been encouraged to develop a lipase assay based on absolute units
to minimize inaccuracies with the assay, but FDA is not requiring at this time that an
assay be implemented for lipase activity based on absolute units for approval of NDAs.

(10) Analytical Methodologies. This item was adequately addressed. (a) The applicant
provided an assessment of linearity for the lipase and protease assays using 5 data
points rather than(y data points. (b) The acceptance criteria for lipase assay linearity
were clarified. (c) The amounts of ®® used during
assay validation were provided.

(11) Information Regarding the ®® " This item was adequately addressed as the
applicant provided information regarding the cellulose acetate phthalate and diethyl
phthalate used for @@ of the product. The primary CMC reviewer noted
that this product does not contain ®® and that for PEP products the only
phthalate that remains a concern is @ since high levels of it may cause
disruption of endocrine function.
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(12) Request for Release Test Sampling Plans. This item was adequately addressed as the
applicant provided the requested information; the primary CMC reviewer noted that the
applicant is adequately sampling the drug product as samples are taken throughout the
process.

(13) Request for a Comparison of the Currently Marketed Product (CMP) and the To be
Marketed Product (TbMP) Formulations. This item was adequately addressed as the
applicant provided the requested information; the primary CMC reviewer noted that the
MS-16 formulation and the ®@ TbMP are identical.

(14) Request for Process Validation Report. This item was not adequately addressed and a
deficiency item should be communicated to DCI. The primary CMC reviewer noted
that the lack of process validation for the @@ MS-8 products and only
retrospective validation studies for the MS-16 product represent major deficiencies that
need to be addressed before this NDA can be approved (see Item #2 in Section 13.1.1).

(15) Request for Representative Certificates of Analysis (CoAs) and Testing Results of
Excipients Used. This item was adequately addressed as the applicant provided the
requested information.

(16) CMC Information for the ®® Tnk. This item was adequately addressed as the

applicant provided the requested information; this information was originally requested
®)@ -

to determine the amount of in each capsule. The primary CMC reviewer
noted that the FDA allowable limits for synthetic @@ for ingested drugs is < 5
(b) (4) (b)

mg/day, and that in a gelatin capsule the ink weight is approximately @
and therefore well below the maximum allowable
FDA limits.

(17) Discrepancies between Manufacturing Dates and Dates COAs were Assigned. This
item was adequately addressed as the applicant provided the requested information.
The primary CMC reviewer noted that the applicant has demonstrated that material is
tested and released within a reasonable time period from the date it is manufactured.

3.2.4 Microbiology Issues (current cycle)

Many of the microbiology issues identified in the first review cycle of Pertzye have been
discussed in the reviews of other NDA’s (i.e., Ultresa and Viokace NDA’s) that used the
same DS DMF.

A number of microbiology deficiency items were included in a deficiency letter sent to ©®
on May 3, 2010 (see Appendix 6).

In recent reviews of microbiology issues (see Microbiology Review by Stephen Langille
dated June 9, 2010 filed under Master File!| ®® and Addendum dated November 24, 2010
filed under NDA 22-222), the Microbiology Reviewer concluded that the responses to each
of the deficiency items in the letter sent to ®® May 3, 2010 were satisfactory; however, the
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Microbiology Reviewer concluded that the associated NDA cannot be recommended for
approval until the microbiology deficiencies cited in the October 27, 2010 letter to @ (see
Section 13.1.2 of this CDTL Review) have been adequately addressed.

Vinayak Pawar (Microbiology Reviewer for NDA 22-175) stated in a memo dated January
26, 2011, that NDA 22-175 cannot be recommended for approval until the product quality

microbiology deficiencies cited in the October 27, 2010 letter to. ®“have been adequately
addressed.

Response to Deficiency Items #1 to #6 (in May 3., 2010 letter):

A summary of the Microbiology reviewer’s assessment of the adequacy of ®® response to
Ttems #1 through #6 in the Letter to. @ dated May 3, 2010 (see Appendix 6) is presented
below.

(1) Justification for in-process holding times (especially prior to O step™). @@
response to this item was deemed satisfactory by the Microbiology Reviewer. | ©%
provided the processing and holding times and conditions for the 1206 and 1208
manufacturing processes.

(2) In-process total aerobic microbial count (TAMC) alert and action levels (for 1206 and
1208). = “®response to each of the parts of this item was deemed satisfactory by the
Microbiology Reviewer. (a) The ®®samples alert level proposed was . @@
CFU/g and the action level proposed was ®® CFU/g. The Microbiology Reviewer
noted that an incoming gland microbial limit acceptance criterion has not been
established, but the DMF holder has committed to we

The Microbiology Reviewer also noted that ®® will track the microbial
counts of incoming glands to determine which practices and slaughterhouses provide the
greatest control of gland bioburden. (b) The action limit proposed for we
pancreatin and for the finished drug substance was no more than O@ ()
Exceeded in-process alert levels of @@ will result in a Bacillus diarrheal
enterotoxin (BDE) test; a positive BDE test will result in an out of specification (OOS)
mvestigation confirmation of the test results, corrective action, and rejection of the batch.
An exceeded m-process action limit of ®@® TAMC will also result in an OOS
mvestigation and rejection of the batch following confirmation of the results.

(3) Explanation for wide range of TAMC @@ (for 1206 lots) and corrective
actions. " response to this item was deemed satisfactory by the Microbiology
Reviewer. ' stated that the wide range of TAMC is due to the B

. The

< . - . . 4
following corrective actions were provided to ensure acceptable bioburden levels o)

The Microbiology Reviewer
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commented that although it is possible that @@ could account

for the wide fluctuations in TAMC observed 1n different lots of 1206 Pancreatin, it 1s not
the only possible explanation since the 1208 manufacturing process, which uses a
®® also showed varying microbial counts.
However, the Microbiology Reviewer concluded that implementation of
microbial limits do represent significant improvements to the
manufacturing process.

(b) (4)

(4) Rationale for selection of (b) @)

™ response to this item was deemed satisfactory
by the Microbiology Reviewer. agreed to oe)
for the 1206 manufacturing process, and provided a revised 1206

manufacturing protocol.

) @)

(b) (4)
(b) (4)

(5) Request to provide the maximum storage time for the 1208
response to this item was deemed satisfactory by the Microbiology Reviewer. stated
that the maximum storage time for the 1208 process is no more than @ and
provided a summary of the microbiological studies to support the proposed &
hold time. The Microbiology Reviewer commented that although a maximum holding

time of ®®@ s not considered ideal, the ®@ s stored in the presence of
the ®® and is unlikely to support microbial growth; he further noted
that the ©O@ Wil be tested for TAMC © (4), and that the action level

- 4]
1s no more than L)

(6) Commitment to test Bacillus cereus enterotoxin prior to release including description of
methods and validation. ~ ®“response to each of the parts of this item was deemed
satisfactory by the Microbiology Reviewer. (a) ®% stated in an amendment dated June
6, 2010, that the Bacillus cereus enterotoxin test will be a finished active pharmaceutical
ingredient (API) release test for the 1206 and 1208 product. (b) A three tiered algorithm
for enterotoxin testing was provided in the June 6, 2010 amendment. The initial test will
be done using the 3M TECRA BDE test. If this test is positive, an OXOID-RPLA test
will be used to confirm the results of the TECRA test. A positive OXOID-RPLA test
will result in a “Positive” report for the sample. A negative OXOID-RPLA test will
result in verification of the negative results with a Western blot assay. A positive
Western blot will be reported as a “positive” sample result. A negative Western blot will
be reported as a “negative” sample result. | @ states that this test algorithm was
implemented due to the high incidence of false positive results normally obtained using
the TECRA and OXOID-RPLA tests. The Microbiology Reviewer noted that the
proposed BDE testing algorithm was judged to be acceptable by food safety experts from
CFSAN. The Microbiology Reviewer further noted that as of June 6, 2010, the OXOID
test and Western blot assay have not been validated to test for the presence of the BDE
toxin. Therefore, it was agreed upon in a meeting with Axcan held May 20, 2010 (that
included members of both Axcan and %) that the TECRA will be used as the release
test until the OXOID and Western blot tests have been validated and the validation
studies submitted to the FDA (see Response to Question 15 in Memo by Stephen Langille
dated May 26, 2010 filed under NDA 22-222; also see Meeting Minutes dated June 18,
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2010). A summary of the validation studies supporting the TECRA test was provided in a
submission from % dated May 28, 2010.

Deficiency Items (in October 27, 2010 letter):

Deficiency items in the October 27, 2010 Letter to ©®

CDTL Review.

are provided in Section 13.1.2 of this

3.2.5 Facility Inspections (current cycle)

Information from Establishment Evaluation System (EES) reports for each of the facility
inspections (for DCI, ®®@ and © (4)) is summarized below, followed by a
summary of observations cited in FDA Form 483 for each of the firms.

It should be noted that a Health Hazard Evaluation (HHE) Review was conducted by Anil
Rajpal (dated February 23, 2010) because of findings from an| ®® inspection related to
microbial contamination. A summary of the HHE Review is provided in Appendix 7 of this
CDTL Review.

It should also be noted that the Office of Compliance issued o

Establishment Evaluation System Reports:

DCI: Based on the Establishment Evaluation System (EES) report, there is a “Withhold”
recommendation from the Office of Compliance for DCI dated January 25, 2011.

@@ Based on the Establishment Evaluation System (EES) report, there is a “Withhold”
recommendation from the Office of Compliance for| ®® dated November 18, 2010.

®® Based on the Establishment Evaluation System (EES) report, there is a
“Withhold” recommendation from the Office of Compliance for @@ (contract

testing laboratory for %) dated September 22, 2010.

Observations Cited in FDA Form 483:

(b) (4)
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(b) (4)

3.3 Final Recommendation
A Complete Response Action is the overall recommendation by CMC.

The CMC Reviews note that there are deficiencies identified in the NDA and in the DMF
that preclude approval of this application. The DP issues should be communicated to the

Applicant in the CR letter; the DS issues have been communicated separately to the DMF
Holder. One deficiency item in the CR letter (Item #1) will state that DS deficiency items
have been sent separately to the DMF Holder. (See Section 13.1.1 CR Letter to Digestive
Care, Inc., and Section 13.1.2 Deficiency Letter to ® (4).)

4. Nonclinical Phar macology/Toxicology

4.1 Initial Review Cycle

The reader is referred to the Nonclinical Pharmacology/Toxicology Review by Tamal
Chakraborti dated June 19, 2009, for complete information.

Per the Exocrine Pancreatic Insufficiency Drug Products Guidance®, given the long history of
clinical use with the PEPs, the performance of new animal pharmacology studies with the
active ingredient (pancrelipase) is not needed to support the Pertzye clinical development
program. However, toxicology studies are needed if the excipients in the Pertzye DP are not
classified as GRAS, and the toxicology program for the excipients should supply data from
long-term studies in both rodent and non-rodent mammalian species, plus standard
reproductive toxicity and genotoxicity information. Consistent with the Guidance, no new
pharmacology or toxicology studies were conducted with Pertzye and no new non-clinical

® U.S. Department of Health and Human Services, Food and Drug Administration. Center for Drug Evaluation and
Research (CDER). “Guidance for Industry. Exocrine Pancreatic Insufficiency Drug Products—Submitting NDAs.”
<http:www fda.gov/cder/guidance/6275fnl htm> April 2006.
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studies were submitted in the NDA submission. The non-clinical information provided by
the Applicant in the submission was from the published literature for the excipients in the
clinical formulation of Pertzye.

Dr. Chakraborti notes that in a FDA communication dated July 11, 2006, the Division
recommended that a comprehensive summary with sufficient details of chronic toxicology
studies for the excipients would be needed for the NDA. DCI provided a comprehensive
summary of the toxicology data available for each excipient used in the formulation of
Pertzye. Dr. Chakraborti notes that based on the available toxicology data for each excipient
used in the Pertzye drug product, there appears to be no significant safety concern for
humans; the exposure assessment indicated that the exposures to all excipients appear to be
safe at the specified levels based on the toxicity profile of each excipient. Overall, from a
nonclinical perspective, Dr. Chakraborti concludes that there appears to be no anticipated
risks associated with the use of Pertzye at the proposed clinical doses in patients with EPIL.

Dr. Chakraborti recommends an Approval action based on the non-clinical review of the
information submitted in the NDA. Dr. Chakraborti additionally recommends that the
proposed labeling be revised to include the following:

e Section 8.1 of Label (Pregnancy): Wording in the Pregnancy section should be revised
to: “Pregnancy Category C: Animal reproduction studies have not been conducted with
Pertzye. It is not known whether Pertzye can cause fetal harm when administered to a
pregnant woman or can affect reproduction capacity. Pertzye capsules should be given
to a pregnant woman only if clearly needed.”

e Section 13.1 of Label (Carcinogenesis, Mutagenesis, Impairment of Fertility): Wording

in the Carcinogenesis, Mutagenesis and Impairment of Fertility section should be revised
to: (b) (4)

Since Pertzye is not recommended for Approval during this review cycle, the proposed
labeling changes will be planned for negotiation with the Applicant should Pertzye
receive an Approval action during a subsequent review cycle.

4.2 Current Review Cycle

There were no new nonclinical pharmacology/toxicology data in the resubmission, and no
additional review of nonclinical data was performed in the second review cycle.

4.3 Final Recommendation

An Approval Action is the recommendation by the Nonclinical Pharmacology/Toxicology
discipline provided the labeling revisions described above are made.
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S. Clinical Pharmacology/Biopharmaceutics

5.1 Initial Review Cycle
The reader is referred to the Clinical Pharmacology Review by Peifan Bai dated June 9,

2009, and the Addendum to the Clinical Pharmacology Review by Peifan Bai dated August
26, 2009, for complete information.

The studies reviewed by Dr. Bai and her conclusions are described below:

In Vivo Intubation Study (Bioavailability Study):

This was an open-label, placebo-controlled, crossover study that evaluated the bioavailability
of Pertzye in seven patients with EPI. Five capsules of Pertzye MS-16 or placebo were taken
with the Lundh test meal (a liquid test meal containing protein, fat, and sugar); gastric and
duodenal aspirates were collected to determine the bioavailability of lipase, amylase, and
protease. Based on the clinical pharmacology reviewer’s calculation after taking into
account the lipase activity recovered following placebo, there appears to be only a small
amount of % lipase activity (<10%) recovered following Pertzye. The reviewer commented
that clogging of catheters might have influenced the outcome of duodenal lipase recoveries.
The clinical pharmacology reviewer noted that the bioavailability study using the intubation
procedure is considered unreliable for assessing the in vivo delivery of pancreatic enzymes to
the duodenum. The bioavailability study is not a required study for the NDA approval.

In Vitro Stability Study (Food Compatibility Study):

The percentages of lipase activities recovered after mixing with applesauce were determined
for each of the three ®@ dosage strength formulations. The results are listed
below.

Mean (SD) % lipase activities after exposure to applesauce at room temperature are shown in
the table below.

Table 3. Mean (SD) % Lipase Activities After Exposure to Applesauce at Room Temperature

Dosage Strength Formulations
MS-4 MS-8 MS-16
Exposure Duration 40 minutes 60 minutes 50 minutes
Lipase activity 90% (3.5%) 91% (3.8%) 93% (3.6%)

(Table above modified from table in Dr. Bai’s Clinical Pharmacology Review dated June 9, 2009.)

Upon initial review (see Dr. Bai’s Clinical Pharmacology Review dated June 9, 2009), Dr.
Bai concluded the following: (a) Based on the above results for individual strengths, the
lipase activities recovered after mixing with applesauce were higher than the current standard
of at least 90%. (b) Pertzye microspheres, MS-4, MS-8 and MS-16, were stable after
exposure to applesauce at room temperature for 40 min, 60 min, and 50 min, respectively.

(c) The study results support the use of applesauce as a medium to facilitate ingestion of
Pertzye microspheres.
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Dr. Bai revised the assessment of the in vitro stability study (see Dr. Bai’s Addendum to
Clinical Pharmacology Review dated August 26, 2009) after the CMC reviewer had
identified a product deficiency (see Item #10 of Deficiency Items in Appendix 4) related to
measurement of lipase activity. Dr. Bai’s final recommendation is for the Applicant to repeat
the in vitro stability study using the analytical method described in Deficiency Item #10 (1.e.,
use of a minimum of 5 data points for determination of assay linearity rather than  data
points) but otherwise the same study design as that submitted. “

In the first review cycle, a CR action was the recommendation by the Clinical Pharmacology
discipline (see Deficiency Item # 19 in the CR Letter dated August 27, 2009; Appendix 4).

5.2 Current Review Cycle
5.2.1 Clinical Pharmacology

In the current review cycle, the clinical pharmacology reviewer determined that the
Applicant’s response to address the clinical pharmacology deficiency item (Item #19 in the
CR Letter dated August 27, 2009; see Appendix 4) was not acceptable. (See Clinical
Pharmacology Review by Jang-Ik Lee dated January 13, 2011.)

The clinical pharmacology reviewer noted that the Applicant addressed the issue of
constructing the calibration curve for the lipase assay (CMC Deficiency #10), but did not
determine the accuracy and precision of the assay by simultaneously running quality control
(QC) samples to check the in-process lipase assay performance. The clinical pharmacology
reviewer also pointed out that the study report submitted to demonstrate the in vitro stability
(food compatibility) of the proposed product when mixed with applesauce is not complete for
performance of a sufficient clinical pharmacology review.

The clinical pharmacology reviewer stated that if the applicant wishes to include the

proposed labeling language for administration of the product via mixing with applesauce, the

applicant would have to submit the following information:

(a) an adequate assay validation report with the assessment of in-process assay performance;
and

(b) a complete food compatibility study report that would allow for a substantial clinical
pharmacology review.

A CR Letter deficiency item will be communicated to DCI from the Clinical Pharmacology
discipline (see Item #8 in Section 13.1.1 of this CDTL Review).

5.2.2 Biopharmaceutics

In response to deficiency item #20 in the CR Letter (see Appendix 4), the applicant

developed new MS-8, containing
©@€ 8,000 USP lipase units, ® @
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®®@ " The applicant also provided dissolution testing data (including

methodology and proposed specification) for each of the dosage strength formulations. (See

Biopharmaceutics Review by Tien-Mien Chen dated December 9, 2010.)

The Biopharmaceutics Reviewer determined that a biowaiver cannot be granted for the @

lower dosage strength ®® 8,000 USP lipase unit formulations) for

the following reasons:

(a) The applicant’s proposed dissolution methodology is not considered optimal.

(b) The applicant’s proposed specification of Q= ®® at 30 minutes is considered less than
ideal.

For O® Josage strength formulations (2% MS-8, and MS-16), results for lipase

activity (potency) at Month 0 using the USP method differed from the results of dissolution

testing methods after 30 minutes.

> USP method (at Month 0): Mean lipase activity (potency) of ®@to ®® was obtained.

> Dissolution testing methods (at Month 0): Mean lipase activity (potency) was (g to >
after 30 minutes.

The Biopharmaceutics Reviewer noted that the applicant did not fully justify the loss of

lipase activity during dissolution testing.

The Biopharmaceutics Reviewer wishes to communicate the following comments to the
Applicant:

1. You responded on 03/31/10 to the Agency’s request on 03/22/10 for further exploration
and/or explanation for the causes of the loss of the activity during the dissolution testing.
You indicated that 1) You already explored various conditions (under study report No.
RR-083) and 2) The Agency, in a letter dated 05/07/09, already accepted the sponsor
proposed dissolution specifications Q  ®® at 30 min.

The Agency needs more information in order to make a final decision. Based on the
results of the study No. RR-083, your selected the fortified intestinal fluid as a medium
for the dissolution testing in which the substrates were added to stabilize the pancrelipase,

i.e., olive oil for lipase, casein for protease, and starch for amylase (assay method TM-
6013).

However, you have not determined in your assay method (TM-6013) if the amount of
olive oil added to the fortified intestinal fluid will later affect the determination of lipase
activity when titrating the fatty acid liberated from the substrate, olive oil, after being
digested by lipase.

Therefore, your proposed Q= % at 30 min is not considered fully justified. Please
justify for the use of fortified intestinal fluid as a dissolution medium vs. the use of the
USP lipase assay method.

2. Please consider conducting dissolution testing using the USP dissolution method, i.e., in
the acid stage for 1 hour and then transfer the content to the buffer stage.
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3. Provide individual and mean dissolution data (at 10, 20, and 30 min in the buffer stage)
and mean dissolution profiles of the. ®* proposed strengths.

4. Propose an acceptance criterion for the dissolution of your products.

Although these comments should be addressed prior to resubmission, these are not
approvability issues at this time.

5.3 Final Recommendation

Clinical Pharmacology: A Complete Response Action is the recommendation by the Clinical
Pharmacology discipline (see Deficiency Item #8 in Section 13.1.1 CR Letter to Digestive
Care, Inc.).

Biopharmaceutics: A biowaiver for the ®® lower strengths cannot be granted at this time.
Comments were provided that should be communicated to the applicant (see Section 5.2.2
above and Section 13.7 below); although these comments should be addressed prior to
resubmission, these are not approvability issues at this time.

6. Clinical Microbiology

Clinical Microbiology considerations do not apply to this application because Pertzye is not
an antimicrobial agent.

7. Clinical/Statistical - Efficacy

7.1 Initial Review Cycle

The reader is referred to the original Clinical Review by Marjorie Dannis dated August 27,
2009, and the Statistical Review by Freda Cooner dated July 21, 2009, for complete
information.

(b) (4)

The MS-16 formulation has been marketed in the United States from
2004 to approximately the middle of 2010 (see Section 2.2.1) under the name “Pancrecarb.”

In addition, there 1s considerable clinical experience with similar formulations of porcine-
derived PEPs.
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Clinical Studies

The pivotal study (06-001) and the supportive study (97-001-1B) were reviewed in depth by
the Clinical Reviewer. Pertinent features of these studies are summarized in the table below.

Table 4. Selected Pertzye Clinical Studies

Study No. Design Product Primary Endpoint / No.of | Age Patient
Objective Pts |(Years)| Population

Randomized, double-blind, MS-16 and

06-001 placebo-controlled, two-way]| Change in CFA 21 8-43 CF

Placebo

crossover
Randomized, open-label, Decrease lipase dose by

97-001-1B|active-control two-way MS-8*  |50% of MS-8 and 19 12-27 CF
crossover comparator, compare CFA

*It should be noted that the formulation of Pertzye MS-8 in this study (submitted in the previous submission) is
not the same as the Pertzye MS-8 formulation proposed in the current resubmission.

(Table above is modified from table found in Clinical Review by Marjorie Dannis.)

A full listing of Pertzye clinical studies is provided in Appendix 2.

Efficacy Results

Study 06-001

The primary efficacy endpoint in the pivotal study 06-001 was the comparison of percent
coefficient of fat absorption (% CFA) to a % CFA on placebo treatment. % CFA is
determined from a 72-hour stool collection while the patient is consuming a high-fat diet.
The formula for the % Coefficient of Fat Absorption (CFA) is provided below:

% CFA = {[Fat intake (g/day) — Fat excretion (g/day)] / Fat intake (g/day)} X 100

In severely affected patients (i.e., patients with a baseline % CFA of < 40%), a clinically
meaningful change in % CFA is considered to be an increase of > 30%. For patients with
baseline % CFA > 40%, no accepted change in % CFA has been established. More severely
affected patients (i.e., patients with lower baseline % CFAs) are expected to experience
larger increases in % CFA with PEP treatment than less severely affected patients (i.e.,
patients with higher baseline % CFAs).

The pivotal study, 06-001, was a multicenter (US), randomized, double-blind, placebo-
controlled, two-treatment, crossover study evaluating the efficacy and safety of Pertzye MS-
16 in 24 patients, ages 8 to 43 years, with a confirmed diagnosis of Cystic Fibrosis (CF) and
Exocrine Pancreatic Insufficiency (EPI). Efficacy was assessed by the comparison of the
coefficient of fat absorption (CFA) following oral administration of Pertzye MS-16 and
placebo. Pertinent features of the study design are summarized in the table below.
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Table 5. Pertinent Features of Study Design

Study Days Period* Treatment

-14 to -10 Screening Period (4 days) --

-10t0 0 Dose Stabilization Period (7-10 days) Pertzye

1 to 2 (home) . )

3 to 6 (GCRC) Treatment Period 1 (6-8 days) Pertzye or Placebo
7to 10 Washout/Re-stabilization Period ( 7-10 days) Pertzye

1 to 2 (home) ) ]

3 to 6 (GCRC) Treatment Period 2 (6-8 days) Pertzye or Placebo

* The follow-up period includes the end of the study visit (14 days after discharge at the end of Treatment Period 2)
GCRC: General Clinical Research Center
(The table above is modified from a figure and supporting text found in the Clinical Review by Marjorie Dannis.)

Doses in this study were not to exceed a maximum lipase dose of 2500 lipase units/kg/meal,

which is in agreement with CFF recommendations (see Appendix 1). The dose for each

subject (for the Dose Stabilization Period and Treatment Periods) was selected as follows:

= Dose Stabilization Period: During the Dose Stabilization Period, a high-fat diet
(approximately 2 gm fat/kg/day) was consumed. The patient’s Pertzye MS-16 dose was
managed in order to achieve control of pancreatic isufficiency symptoms and to achieve
stabilized status according to the clinician’s observations and subject’s signs and
symptoms.

= Treatment Periods: The dose chosen during the Dose Stabilization Period was used
during the subsequent Treatment Periods.

The results of the study show that 29 patients were enrolled in the study, and 24 patients were
randomized. Twenty-one patients completed the study. Three patients discontinued the
study after randomization (two for adverse events, and one for a protocol violation).

The demographics of the study are summarized in the table below.

Table 6. Demographics of Study 06-001

Children < 18 Adults > 18 Overall
(n=11) (n=13) (n=24)
Age (years)
Mean (SD) 12 (2.9) 27(7.4) 20(9.4)
Min-Max 8-17 18-43 8-43
Gender, n(%)
Male 8 (73%) 10 (77%) 18 (75%)
Female 3 (27%) 3 (23%) 6 (25%)
Race, n(%)
White 11 (100%) 11 (85%) 22 (92%)
Black 0 (0%) 2 (15%) 2 (8%)

(Table above is taken from the Clinical Review by Marjorie Dannis.)

The mean age overall was 20 years (range 8 to 43 years). In children (> 7 to 17 years), the
mean age was 12 years. In adults (> 18 years), the mean age was 27 years. More males than
females were enrolled in both age groups (overall: 18 males, 6 females; children: 8 males, 3
females; adults: 10 males, 3 females). The patients were mostly Caucasian (92%) which is
consistent with the racial/ethnic prevalence of this disease.
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The mean CFA for patients receiving Pertzye was 83%; the mean CFA for patients receiving
placebo (no treatment) was 46%. The mean change in CFA was 36% (p <0.001; 95% CI [28,
45]). The FDA Statistician confirmed the results and was agreement with the Applicant. The
results are summarized in the table below.

Table7. Comparison of % CFA (Mixed Model ANOVA, Completed-Treatment Population)

Age Group Least Square Means Difference 95%% C1 of

: (PANCRECARB" M5-16 Difference

PANCRECARRB® Placeba minus Placeba)
M5-16

Orverall (n= 21} B2.458 46.296 36.162° 27781, 44.543
Children (n= 10} 80.841 45.834 35.007 22888, 47.127
Adults (n=11) B4.075 46.758 Erke] 25.848, 48.786
! P<0.00]

(Table above is taken from the Clinical Review by Marjorie Dannis; source was listed as 06-001 Study Report.)

A simple t-test for two independent samples or a paired t-test was performed by the
Statistical Reviewer; similar results were seen. (See Statistical Review by Freda Cooner.)

The clinical reviewer and statistical reviewer also performed analyses of the primary
endpoint in subgroups defined by placebo CFA (<40% and > 40%). The results (from the
Statistical Review) are shown below:

Table8. Comparison of CFA Stratified by Placebo CFA (%, Completed-Treatment Population) for
Study 06-001

ra

Le;rst Square Means Difference 0504 CT of

- . o {(PANCRECARB®
PANCEECARE " MS-16 Placebo MS-16 - Placeha)

Age Group Difference

Placeho CFA = 40%

Overall (n=19) 76,900 25208 31.692° (38.390, 64 994)
Children (n= 3) 73.624 24871 48 758* (29947 67570
Adults (n=4) 20350 2572 34 623 (33813, 73437
Placebo CFA = 400

Overall (n=12) 286.676 61.018 23658 (12008, 33307
Children (n= 3) 26.607 62.752 23.855° (12075, 35.633)
Adults(n=T) £86.745 59284 27.461° (17.529, 37.293)
*P=0.001

*P=0.0013

Source: Feviewer's Table
(Table above is taken form the Statistics Review by Freda Cooner.)

The patients who had a placebo CFA > 40% showed smaller increases in CFA after treatment
with Pertzye than patients who had a placebo CFA <40%. The statistical reviewer noted that
using the t-tests, these results did not change.

The statistical reviewer commented that although it can be concluded that there is an overall
treatment effect of Pertzye MS-16 on CFA, it is not known whether Pertzye MS-16 would
improve CFA for the patients with placebo CFA levels greater than 80% due to lack of data
in that subgroup.
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Study 97-001-1B

The supportive study, 97-001-1B, was a multicenter, randomized, open-label, active-
controlled, two-way crossover study evaluating the efficacy and safety of Pertzye MS-8. It
should be noted that the formulation of Pertzye MS-8 in this study (submitted in the previous
submission) is not the same as the Pertzye MS-8 formulation proposed in the current
resubmission.

This study, 1n 19 patients with a confirmed diagnosis of CF and EPI, was designed to
compare measures of fat malabsorption before (while on usual PEP treatment) and after oral
administration of Pertzye MS-8 at an approximately 50% reduced lipase dose.

Dosage: The dosage of Pertzye MS-8, the test pancreatic enzyme, and the reference
pancreatic enzymes [Creon® 20 (Solvay Pharmaceutical); Pancrease® MT-10 and MT-20
(Ortho/McNeil); Ultrase® MT-12, MT-18, and MT-20 (Axcan/Scandipharm)] were adjusted
to approximately 50% of each patient’s routine lipase dose requirement, but not lower than
approximately 1,800 USP units of lipase per gram of fat intake per day.

Overview of Study Design:

= Screening Visit: At the time of the screening visit, all patients had received pancreatic
enzyme therapy in the form of Creon®, Pancrease®, or Ultrase®. After determination of
the current lipase dose, the existing enzyme therapy dose was reduced by approximately
50%, but no lower than approximately 1800 units of lipase per gram of fat intake per day.
Only those patients with a CFA < 85% during the initial approximately 50% reduced
enzyme dose were randomly assigned in the two crossover treatment periods.

= Treatment Periods: The study was carried out during two consecutive seven-day
treatment periods in patients with CF. These reduced lipase doses were maintained
throughout the study during each seven day treatment arm of the study. Following the
first stool collection, the patients were instructed to collect stools for an additional three
days on their reduced lipase dose.

The results of the study sho (b))
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The demographics of the study are summarized in the table below.

Table 9. Summary of Baseline Demographics (ITT Population)

Cincinnati site Indianapolis site Overall*
n=238) (n=11) n=19)
Gender, n (%)
Male 5 (62.5%) 4 (36.4%) 9 (47.4%)
Female 3 (37.5%) 7 (63.6%) 10 (52.6%)
Race, n (%)
White 8 (100.0%) 10 (90.9%) 18 (94.7%)
Black 0 (0.0%) 1(9.1%) 1(5.3%)
Age (years)
Mean (SD) 15.5(3.2) 19.4 (4.4) 17.8 (4.3)
Min — Max 13.2-22.7 12.2-27.6 12.2-27.6

* The results are in agreement with those from the Applicant.

(Table above is taken from the Clinical Review by Marjorie Dannis.)

The mean age overall was 18 years (range 12 to 28 years). Approximately equal proportions
of males and females were enrolled. The patients were mostly Caucasian (95%) which is
consistent with the racial/ethnic prevalence of this disease.

The ITT results (see table below)

(b) (4)

As per the Sponsor’s analysis, this change in CFA was
statistically significant (see table below).

Table 10. Efficacy Results Study 97-001-1B

Pertzye MS-8
Mean (SD)

Usual EC Enzyme
Mean (SD)

P-value

ITT Population (n=19)

CFA (%)

PP Population (n=18)

CFA (%)

I

(b) (4)—

* One patient (011) at the Indianapolis site was non-compliant to the protocol specified diet and was identified by the
sponsor as a major protocol violation.

Table above is taken from the Clinical Review by Marjorie Dannis; source was listed as Statistical Reviewer’s Table.

The statistical reviewer commented: “Due to the fact that this study was open-label, had no
washout period between two crossover treatment periods, used repeated treatment
assessments, and had changes in the analysis plan, the results cannot reliably support an
efficacy claim.”

Dosage Strength Formulations

Comparability of the ®® formulations'  ®® MS-8, and MS-16) relative to one another
was not shown by the information provided in the original NDA submission. me)
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The clinical and statistical reviewers each noted that although the pivotal study (06-001)
demonstrated a treatment effect with the MS-16 formulation, the other controlled study (97-
001-1B) lacked statistical rigor to support any efficacy claims of the MS-8 formulation, and
there were no other controlled clinical studies submitted in support of demonstration of
efficacy of MS-8 ®® Thus, the reviewers were unable to determine the efficacy of the
®) @ -
MS-8 formulations.

In the first review cycle, the Clinical Reviewer recommended that if an approval action was
taken, only the MS-16 dosage strength formulation should be allowed for approval as the
clinical data submitted in the original NDA submission were adequate to label the MS-16

formulation for patients with EPI; the Statistical Reviewer agreed with this recommendation.

For the other dosage strength formulations ( ®® \S-8), the Clinical Reviewer

recommended the following:
)@

The above were communicated to the Applicant in the CR letter (see Item #20 in CR Letter
in Appendix 4).

7.2 Current Review Cycle

No additional efficacy data was submitted in the current review cycle.

In response to the clinical deficiency item in the CR Letter (Item #20; see Appendix 4), @

The Applicant
provided process validation, release and stability data, and dissolution data for the new ®%
MS-8 capsules (see Sections 3.2 and 5.2).

7.3 Final Recommendation

An Approval Action is the final recommendation from a Clinical/Statistical Efficacy
standpoint.
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8. Safety

The reader is referred to the Clinical Review by Marjorie Dannis dated August 27, 2009 for
complete information.

There is extensive clinical experience with porcine-derived PEPs in patients, as these have
been in clinical use since prior to 1938. The AE profile of PEPs has been well described in
the clinical literature; the long-term safety experience has demonstrated that the PEPs are
relatively safe.

The PEP Guidance states that it is not necessary to conduct long-term safety evaluations of
PEPs in support of PEP NDAs; this is largely because of the long and extensive safety
experience with PEPs. The PEP Guidance however does state that a short-term safety
evaluation is required during the clinical efficacy studies. Since PEPs act locally in the
gastrointestinal tract and are not absorbed, the Guidance further recommends that the safety
variables assessed should focus predominantly on the monitoring of clinical signs and
symptoms during these clinical trials.

A key exception to the relative safety of PEPS is fibrosing colonopathy (FC):

» Fibrosing Colonopathy: FC is a rare but serious condition that may result in colonic
stricture. Most of the cases of FC have been reported in younger children with CF.
Although the etiology of FC is not known with certainty, FC has been associated with
high dose exposure to PEPs. Consensus guidelines have been established by the Cystic
Fibrosis Foundation (CFF) in order to limit the maximum daily dose; the guidelines
recommend that PEP doses not exceed 10,000 lipase units/kg/day or 2,500 lipase
units/kg/meal.”*’ (See also Appendix 1.) Continued monitoring for fibrosing
colonopathy that is associated with PEP use is likely to best be performed through global
safety surveillance.

Other safety concerns with PEPs are described in the literature, and include the following:

» Hyperuricemia/Hyperuricosuria: Hyperuricemia/hyperuricosuria is thought to occur due
to absorption in the gastrointestinal tract of porcine purines; this is particularly of concern
in patients with renal impairment, gout or hyperuricemia.

» Hypersensitivity: Hypersensitivity reactions including skin reactions (e.g. pruritus,
urticaria) and respiratory reactions (e.g., dyspnea, wheezing) are thought to occur due to
inhalation of the PEP powder that may occur when the capsules are opened.

" Borowitz DS, Baker RD, Stallings V. Consensus Report on Nutrition for Pediatric Patients with Cystic
Fibrosis. J Pediatric Gastroenterology and Nutrition. 2002 Sep; 35: 246-259.

¥ Borowitz DS, Grand RJ, Durie PR, et al. Use of pancreatic enzyme supplements for patients with cystic
fibrosis in the context of fibrosing colonopathy, J Pediatrics 1995; 127: 681-684.

? FitzSimmons SC, Burkhart GA, Borowitz DS, et al. High-dose pancreatic-enzyme supplements and fibrosing
colonopathy in children with cystic fibrosis. NEJM 1997; 336: 1283-1289.
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» Irritation to Oral Mucosa: Disruption of the protective enteric coating, and early release
of the enzymes may lead to the irritation of the oral mucosa as well as loss of enzyme
activity.

The theoretical risk of viral transmission is summarized below:

» Theoretical Risk of Viral Transmission: There is a concern that because PEPS are
porcine-derived products, there may be a risk of porcine viruses being transmitted to
humans although no such case has been documented, and there are procedures in place to
minimize this risk (e.g., certificates of health of animals, acceptance criteria, viral load
testing, viral inactivation studies, and surveillance for animal diseases). This was also the
subject of an Anti-Viral Advisory Committee that took place on December 2, 2008 for
Creon; the Committee generally agreed that physicians and patients should be informed
of the theoretical risk of viral transmission but the overall risk/benefit profile should not
be considered unfavorable so as to preclude patients from receiving the drug.'®!" (See
also Section 2.2.1 of this review, and the Drug Product and Drug Substance Reviews.)

8.1 First Review Cycle

The reader is referred to the original Clinical Review by Marjorie Dannis dated August 27,
2009 for complete information.

Exposure

The safety population includes 262 subjects exposed to Pertzye covering a treatment period
ranging from seven days to more than two years. (The safety population was defined as any
subject who received at least one dose of Pertzye.)

The safety of Pertzye was evaluated in ten clinical studies. Studies 06-001 and 97-001B have
been described in detail in Section 7 of this review; the other eight studies are described in
Appendix 2.

' Antiviral Drugs Advisory Committee (December 2, 2008);
<http://www.fda.gov/ohrms/dockets/ac/cder08 html#AntiviralDrugs>
"' Ku, Joanna. CDTL Review of NDA 20-725, April 30, 2009.
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The overall exposure is summarized by study in the table below.

Table 11. Mean Lipase Doses and Duration of Dosing in Clinical Studies

Study No. Duration of Lipase Dose PANCREC::RBY Comparator
PANCRECARB" Measure Mean Lipase Units Mean Lipase
Treatment Units
06-001 PANCRECARB" MS-16 Placebo
7 days Units’kg/meal 1,563 (SD 563) n'a
97-001-1B PANCRECARB" MS-8 Usual Enzyme*
7 days Umits'kg/meal 1,158 (SD 429) 1,145 (SD 448)
Units’kg/day 4237 (SD 1.873)° 4,189 (SD 1.913)
091897 PANCRECARB" MS-8 Tnitial History
Up to 2 years Units’kg/day 4.576 (SD 3.071) 9,898 (SD 12,004)
97-001-2 PANCRECARB" MS-8 Creon” 10 or 20
7 days Umits'’kg/day 8.682 (SD 3.369) 16.519 (SD 7.207)
071503 PANCRECARB" MS-16 Usual Enzyme*
14 days Units’kg/day 5430 (SE510) 7.838 (SE637)
2001-180 PANCRECARB" MS-4 Viokase® powder”®
30 days Units’kg/day 4490 (SE 1.251) 9.128 (SE 1.251)
020296 PANCRECARB® MS-8°¢ Cotazym™ ECS-8
14 days Units’kg/day 6.071 (SD 1.072) 6.810 (SD 1.860)
111395 PANCRECARB" MS-8° Usual Enzyme**
Phase 2 Phase 3 Phase 1
14 days Umits/day 273,143 192,503 323200
(per phase) (SD 153.014) (SD 87.907) (SD 153.823)
Units/’kg/day 5.811 4,096 6,875
092100 PANCRECARB" MS-8 Placebo
7 days Capsules/Day 69(SD2.8) n'a
*Creon® 20 (Solvay Pharmaceutical); Pancrease® MT-10 and MT-20 (OrthoMcNeil); Ultase® MT-12, MT-18 and MT-20
(Axcan/Scandipharm)

*+Creon® 20 (Solvay Pharmaceutical); Pancrease™ MT-16 (Ortho/McNeil); Ultrase®™ MT-20 (Axcan/Scandiphamm); Cotazym™
ECS-8 (Organon)

* Units’kg/day represent an approximate 48% raduction from the patients’ usual hipase dose of 8.760 units, caleulated from
the average of the range of the number of capsules per day at study entry.

® Viokase” is a registered trademark of Axcan/Scandipharm.

¢ A previous formulation ®) @ 5 A NCRECARB® (pancrelipase) MS-8 drug product was used m these studies.

¢ Units’kg/day estimated using 2 mean body weight of 47kz.

n'a= not applicable

(Table above is taken from the Clinical Review by Marjorie Dannis; source is listed as the Applicant’s submission.)

Postmarketing Experience: The manufacturer does not have specific data on the number of
patients treated with Pertzye formerly marketed as “Pancrecarb.” However, based on
distribution data for the annual period of January 2007 through December 2007,
approximately ®@ pertzye capsules were shipped to wholesalers. If the usual range of
daily intake of Pertzye is 10 to 20 capsules, this would represent approximately o1
patients currently being treated with Pertzye on an annual basis. It should be noted that the
formerly marketed MS-16 dosage strength formulation is the same as e
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(& the TBMP, but the formerly marketed ®® \S-8 formulations differ from the TBMP
formulations (see Section 3).

Safety Findings

Deaths: Four deaths were recorded during the 2-year long term (091897) study period; none
were attributed to the use of Pertzye MS-8 (see Clinical Review). No other deaths were
reported during any other study with Pertzye.

SAEs: Three Pertzye treated patients experienced four AEs (CF exacerbation and sinusitis in
first patient, MVA in second patient, CF in third patient); each of these was considered
serious by the study investigator(s). None of the SAEs were considered related to treatment
(see Clinical Review). There were two additional hospitalizations (for exacerbation of CF)
that were SAEs but not initially reported as such; these events were not considered to be
related to enzyme treatment.

Dropouts and/or Discontinuations: Overall, 22 patients (8%) from the total safety population
of 262 discontinued for reasons attributed to AE(s); 18 of those 22 were receiving Pertzye.
The long-term study (091897) contributed 13 of the 18 Pertzye patients who discontinued
due to AE(s). The majority of the AEs were gastrointestinal in nature. The Applicant
reported that an additional seven patients discontinued Study 091897 for reasons noted to be
due to AE(s) on the CRF clinical summary page, but due to insufficient information, these
events were not included in the ISS AE database. The clinical reviewer examined the reports
for each of these seven patients, and noted that each of the discontinuations was
gastrointestinal in nature (see Clinical Review).

Hypersensitivity Reactions: Two cases of hypersensitivity reactions were reported:

= In Study 06-001, a 17-year-old female experienced a mild rash during treatment phase 2
(Pertzye MS-16) which was considered unrelated to study medication, and which
resolved with concomitant medication.

= In Study 97-001B, a 17-year-old male experienced a moderate intensity rash during
treatment phase 2 (Pertzye MS-8) which was considered possibly related to study
medication. No action was taken and the event resolved completely.

Common AEs: Of the 262 patients treated with Pertzye that were enrolled in a total of 9
clinical studies, 77 (29%) experienced 148 AEs. Of these, 36 (14%) patients experienced at
least one AE that was possibly, probably or definitely related to treatment. The most
commonly reported AE (>5% incidence) in the Pertzye treated safety group was abdominal
pain, with 14 events reported, 11 of which were considered related to treatment. There were 7
reports of severe abdominal pain, 6 of which were considered related to treatment. Other AEs
reported for patients treated with Pertzye included upper abdominal pain and headache (n=8
each), diarrhea and flatulence (n=7 each), abdominal distension and frequent bowel
movements (n=6 each).

Postmarketing Experience: Pertzye capsules were introduced onto the US market by
Digestive Care, Inc. in 1995 (marketed under the name “Pancrecarb”) as a physician
prescribed pancreatic enzyme replacement therapy. Annual Drug Product Reviews have
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been prepared since 2002. Over this period of time, only two product complaints relating to
an adverse drug reaction have been reported. A case of Distal Intestinal Obstructive
Syndrome (DIOS) was reported that was determined to be congenital and not considered by
the physician to be related to treatment with Pertzye, and one case of allergic reaction
(itching and red, blotchy rash on face) in a patient with a history of allergy to another
pancrelipase product. It should be noted that the formerly marketed MS-16 dosage strength
formulation is the same as @@ the TBMP, but the formerly marketed
®® Ms-8 formulations differ from the TBMP formulations (see Section 3).

Conclusion: The Clinical Reviewer concluded that the AE profile of Pertzye as described in
the individual studies and in the pooled analysis was consistent with the currently described
AE profile of PEPs in the medical literature. In general, AEs tended to reflect underlying
disease, and were most commonly reported in the gastrointestinal (GI) and respiratory
systems.

8.2 Current Review Cycle

The clinical reviewer stated in a memo dated January 14, 2011, that since the time of the 4-
month safety update (March 17, 2009; reviewed with the original submission), only one
additional patient was enrolled in a clinical study and that patient completed the study with
no adverse events reported. This was re-affirmed by the applicant in a statement dated
September 27, 2010. Thus, the clinical reviewer’s conclusions have not changed from the
conclusions stated in the original review dated August 27, 2009.

8.3 Final Recommendation

The Clinical Reviewer recommended that the Risk Evaluation and Mitigation Strategy
(REMS) be required as part of approval should Pertzye receive an Approval action during a
subsequent review cycle. A REMS is recommended to ensure that the benefits of the drug
outweigh the risk of fibrosing colonopathy associated with higher doses of PEPs, and the
theoretical risk of transmission of viral disease to patients (see Section 13.1 Recommended

Regulatory Action, and see Section 13.3 Recommendation for Postmarketing Risk
Evaluation and Mitigation Strategy Requirements).

9. Advisory Committee Meeting

This application was not presented to an Advisory Committee.

10. Pediatrics

The application was not presented to the Pediatric Research Committee (PeRC) during either
the first review cycle or the current review cycle because Pertzye was not recommended for
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Approval during either of the review cycles. Presentation to PeRC may occur should Pertzye
receive an Approval action during a subsequent review cycle.

11. Other Relevant Regulatory Issues
11.1 Lack of QT Evaluation

There was no thorough QT assessment for this product and the clinical studies did not
incorporate collection of ECG data. Pertzye is not systemically absorbed.

11.2 Division of Scientific Investigations (DSI) audits

The reader is referred to the DSI Review by Roy Blay, dated June 26, 2009 for complete
information.

DSI inspections of two clinical sites of Study 06-001 were performed; these were Site 007
(Dr. Strausbaugh; Cleveland, Ohio; n=6) and Site 191 (Dr. Ahrens; lowa City, lowa; n=5).
These sites were selected by the Division because each of these sites had large percentages of
the overall study population; in addition, Site 007 had the highest mean change in the
coefficient of fat absorption (%CFA) among study sites. The DSI Inspector commented that
for each of the sites review of the records revealed no significant discrepancies/regulatory
violations.

The recommendation by the DSI Inspector is that the data generated by the clinical sites of
Drs. Strausbaugh and Ahrens appear acceptable in support of the application.

11.3 Drug Shortage

Currently, Creon, Zenpep, and Pancreaze are the only PEPs that are available on the market
that have undergone the NDA review process. Other PEPs that have not undergone the NDA
review process can no longer be marketed effective April 28, 2010 (see Section 2.2.1).

Discussions took place with the manufacturers of Creon, Zenpep, and Pancreaze regarding
the inventory and production capability of each of the firms after April 28, 2010, in case no
other PEPs are approved by that time. Based on the information obtained from each of the
calls, it appears that there are enough PEPs on the market to meet the needs of patients.
Thus, even with a Complete Response action for Pertzye, a drug shortage does not appear to
be likely.
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11.4 Facilities Inspection

During recent inspections of the Digestive Care, Inc. (DCI) manufacturing facility, e

manufacturing facility, and ®® (contract
testing laboratory fo1 the field investigator conveyed deficiencies to the representative
of the facilities; based on the Establishment Evaluation System (EES) report, there are
“Withhold” recommendations from the Office of Compliance for DCI, ®® and = ©®
Satisfactory resolution of these deficiencies is required before this application
may be approved. The Office of Compliance issued b
(See also Section 3.2.5.)

(b) (4)

12. Labeling

12.1 Proprietary name

Initial Review Cycle:

A review of the trade name “Pancrecarb” was performed by Melina Griffis in the Division of
Medication Errors Prevention and Analysis (DMEPA), Office of Surveillance and
Epidemiology (OSE) (see DMEPA Tradename Review dated March 19, 2009). DMEPA
objects to the use of the proprietary name, Pancrecarb, for this product. The results of the
Proprietary Name Risk Assessment found the proposed name, Pancrecarb, @

A label and labeling review was also performed by Melina Griffis in the Division of
Medication Errors Prevention and Analysis (DMEPA), Office of Surveillance and
Epidemiology (OSE) (see DMEPA Label and Labeling Review dated May 8, 2009). Using
Failure Mode and Effects Analysis and lessons learned from post-marketing experience with
the pancrelipase products, DMEPA evaluated the container labels, carton labeling and insert
labeling. DMEPA’s findings indicate that the presentation of information in the labels and

labeling @@ Detailed
reasons and recommendations are provided in the DMEPA Label and Labeling Review dated
May 8, 2009.

Current Review Cycle:

The proprietary name “Pertzye” was deemed acceptable shortly before the start of the current
review cycle (see Proprietary Name Request Conditionally Acceptable Letter dated June 11,
2010).
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A label and labeling review and a proprietary name review were performed by Irene Chan in
the Division of Medication Errors Prevention and Analysis (DMEPA), Office of Surveillance
and Epidemiology (OSE) (see DMEPA Label and Labeling Review dated June 23, 2010 and
DMEPA Proprietary Name Review dated June 4, 2010). In addition to a Failure Mode and
Effect Analysis, an Adverse Event Reporting System (AERS) Database search was
conducted; note that the product had been marketed under the name “Pancrecarb” prior to
April 28, 2010 (see Section 2.2.1). The DMEPA reviewer noted that the AERS search
conducted on March 18, 2010, yielded no relevant cases. [The MedDRA High Level Group
Terms (HLGT) “Medication Errors” and “Product Quality Issues” were used as search
criteria for Reactions. The search criteria used for Products was verbatim substance search
“Pancrec%”.] The Failure Mode and Effect Analysis determined that Pertzye is not
vulnerable to name confusion that can lead to medication errors.

Final Recommendation:

The proprietary name “Pertzye” was deemed acceptable, but will be re-reviewed should the
NDA receive an Approval Action during a subsequent review cycle. As per the Proprietary
Name Request Conditionally Acceptable Letter (dated June 11, 2010), the proposed
proprietary name Pertzye will be re-reviewed 90 days prior to the approval of the NDA.

12.2 Division of Drug Marketing, Advertising, and Communications
(DDMAC) Comments

Initial Review Cycle: The Division of Drug Marketing, Advertising and Communications
(DDMAC) found the proposed proprietary name “Pancrecarb” misleading from a
promotional perspective. This is documented in the Proprietary Name Review by Melina
Griffis dated March 19, 2009.

Current Review Cycle: DDMAC had no concerns regarding the proposed proprietary name
“Pertzye” from a promotional perspective, and did not offer any additional comments
relating to the proposed name. This is documented in the Proprietary Name Review by Irene
Chan dated June 4, 2010.

12.3 Physician Labeling/ Medication Guide/ Carton and Container
Labeling

Since Pertzye is not recommended for Approval during this review cycle, labeling changes
(to Physician Labeling, Medication Guide, and Carton and Container Labeling) will be
planned for negotiation with the Applicant should Pertzye receive an Approval action during
a subsequent review cycle.
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13. Recommendations/Risk Benefit Assessment

13.1 Recommended Regulatory Action

The recommended action 1s Complete Response (CR).

The Primary and Secondary CMC Reviewers recommend this NDA for a CR action because
they identified a number of deficiency items in the application. These included drug product
deficiencies in release testing, stability testing, process validation, acceptance criteria, and
reference standards. In addition, drug substance deficiencies mostly related to microbial
limits specification, microbiological testing and monitoring, and a release testing procedure
that monitors for the presence of Bacillus cereus diarrheal enterotoxin were communicated in
a separate letter to the DMF Holder, @ (DMF ®).

The Clinical Pharmacology Reviewer recommended this NDA for a CR action because of
deficiencies in the methods used for assay validation and in the reporting of the food
compatibility study results.

The Microbiology Reviewer concluded that the microbiology deficiencies cited in the
October 27, 2010 letter to' ™ must be adequately addressed before the NDA can be
recommended for approval.

GMP deficiencies noted in a recent inspection of DCL in a recent inspection of @ and in a
recent inspection of @@ (contract testing laboratory for ) resulted in
Withhold recommendations from the Office of Compliance for DCI, e

n addition, ®® from the Office of Compliance

(b) (4)
on

The Nonclinical Pharmacology/Toxicology Reviewer and the Clinical Reviewer
recommended this NDA for approval. In addition, the Clinical Reviewer recommended that

the Risk Evaluation and Mitigation Strategy (REMS) be required as part of approval should
Pertzye receive an Approval action during a subsequent review cycle.

13.1.1 CR Letter to Digestive Care, Inc. (NDA 22-175)

PRODUCT QUALITY

1. O®@ DMF | ®® has been reviewed in support of
NDA 022175 and found to contain deficiencies. A letter dated October 27, 2010, was
sent to| @ listing several deficiencies regarding the drug substance manufacturing
process. The Agency conveyed additional information requests at a face-to-face meeting
held on November 15, 2010, with representatives from O8 TO® o ould address all
deficiencies by directly submitting information to their DMF, or, if the information was
previously submitted, then by specific reference to the appropriate submissions. Please
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notify us when' ®® has submitted the requested information. Satisfactory resolution of
the deficiencies identified is required before this application may be approved.

2. You have provided retrospective validation reports for the Pertzye drug product
manufacturing process. Given the complexity of protein products, a prospective process
validation should be conducted, to demonstrate your ability to consistently manufacture a
product that meets the expected quality standards. Please provide prospective process
validation reports with all relevant supporting data to demonstrate that your process is
adequately controlled.

3. Inregard to your release and stability acceptance criteria, we have the following
comments:

a. You did not establish an upper limit for the acceptance criteria for the protease
and amylase potency assays for release and stability testing. Please establish and
justify release and stability acceptance ranges for amylase and protease.

(b) (4)
(b) (4)

b. You have established a lipase stability acceptance range of
which 1s significantly different from the acceptance range ( activity) you
have established for lot release. The ®® acceptance range is not adequately
justified by the data provided in the application and it is unclear how it relates to
your clinical experience. Please revise the lipase stability acceptance criterion
and provide comments on the following:

activity,

1. The lipase activity result you have obtained for lot PC-6K09B is
significantly different from the results you have obtained on the two other
lots used to support the acceptance criteria. Additional lots may need to
be analyzed to establish an accurate acceptance criterion for lipase activity
during storage of the MS-16 drug product.

11. From the data you have provided, it appears that lipase activity trends
toward @@ quring storage of the MS-16 drug product. You have
not provided information in the application to address the fluctuations in
lipase activity during storage of the MS-16 drug product.

4. You are requesting a @@ expiry for the ®® MS-8 drug products. However,
you have submitted only nine months of real-time stability data in the application.
Expiration dating of protein products is based on real-time, real temperature stability
data. Please provide real-time stability data that support your requested expiry dating.

5. You are proposing a qualification program for your drug substance reference standard
that includes release testing assays. The acceptance criteria you have established for the
qualification program are the same acceptance criteria you are using for release testing.
Use of the release acceptance criteria could potentially allow for product characteristics
in the new reference standard to be out of trend with the desired or expected product
characteristics, thereby introducing drift into the product over time. Please update your
reference standard qualification program, as follows:
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. . b) (4 . .
a. Your acceptance criteria should be ®®@ the release acceptance criteria and

should be based on manufacturing history and clinical experience.
b. Establish upper limits for the protease and amylase specifications.
c. Incorporate the RP-HPLC assay in your testing strategy.

6. Your annual stability program for the drug product provides for one lot of material to be
entered in the stability program at the proposed storage conditions. However, the
purpose of the annual stability program is not to confirm stability at the intended storage
conditions, but rather to demonstrate that routine changes such as rotation of operators or
minor equipment changes do not have a significant impact on the stability profile of the
product. Stability studies conducted under the recommended storage conditions may not
be adequate to address this issue because little or no degradation is likely to occur under
these conditions even when there is a problem with product stability. Please incorporate
accelerated and/or stressed stability studies in your annual stability program for the drug
product.

7. You have provided development and validation studies in support of a new RP-HPLC
assay to be performed for release and stability testing of Pertzye. However, it is not clear
whether the assay has been implemented. Please provide available release and stability
data that include the RP-HPLC assay. Furthermore, please address or provide
information for the following items:

a. You have provided acceptance criteria for six enzyme peaks and for impurities
peaks. However, you have not established acceptance criteria for new peaks or for
minor peaks that are not included in your acceptance criteria. Furthermore,
acceptance criteria should be established for all measurable peaks.

b. You have established stability acceptance criteria based on the results obtained on
two 30-month old lots. These acceptance criteria would allow for significant
decreases in enzyme content, and are not adequately justified. Please revise and
scientifically justify your stability acceptance criteria for the RP-HPLC assay.

c. In your validation studies you have not evaluated recovery of the samples after
chromatography. Additionally, there are no studies that evaluate the lifetime and
performance of the chromatography column. Please provide information on
sample recovery and validation studies supporting column performance and reuse.

d. You have not submitted the method description for the assay conducted at
Digestive Care, Inc. (DCI). Please provide the DCI method description and
Standard Operating Procedure.

e. We have the following comments regarding the @@ method:
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1. You are using a purified elastase standard curve to determine the quantity
of the enzymes you have selected to report. However, you have not
included a drug product reference standard, to be run along with the
samples. The reference standard will ensure that the chromatographic
profile of the sample is consistent and that no new peaks appear. Please
include a reference standard to be run in each assay.

1. You have provided information on how to calculate quantities of the
enzymes you have selected to report. However, there is no description of
how the impurity levels should be quantified. Please update your method
to include a description of the procedures you will use to quantify impurity
levels.

1. In your method, you state that samples and ®@ are stable for
®® However, the study you have conducted to evaluate sample
stability was carried out for two days, and no study was conducted to
evaluate the stability of the ®® please provide the results of studies
that demonstrate that samples and ®® are stable for O@ or
revise your method based on the supporting data you currently have.

CLINICAL PHARMACOLOGY

8. The validation reports for the lipase (TMV-047) and protease (TMV-043) assay methods
submitted on February 15, 2010, are not acceptable to fulfill Clinical Pharmacology
Deficiency # 19 in the complete response letter dated August 27, 2009. Furthermore, the
applesauce compatibility study report (RR-166) is not considered complete.

a. We recommend that you evaluate in-process assay performance during actual
study sample runs by simultaneously running quality control samples. For
additional information regarding the preparation of adequate assay performance
reports, we refer you to Section C. Application to Routine Drug Analysis (page
17) in FDA’s Guidance for Industry: Bioanalytical Method Validation, located at:

(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformati
on/Guidances/ucm070107.pdf).

b. We also recommend that you submit a comprehensive applesauce compatibility
report so that we may complete our clinical pharmacology review. For example,
the methods section needs to include information in sufficient detail such that an
independent laboratory could reproduce your results. At least 3 product batches
need to be tested for each product strength.

FACILITY INSPECTIONS

During an inspection of a manufacturing facility referenced in this application, el
conducted between O and B

the FDA investigator conveyed deficiencies to a representative of the facility. ' response

dated ®®  addressing the deficiencies listed on FDA form 483 dated
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@@ \as not adequate. Satisfactory resolution of these deficiencies is required

before this application may be approved.

During a recent inspection of the Digestive Care, Inc. manufacturing facility for this
application, our field investigator conveyed deficiencies to the representative of the facility.
Satisfactory resolution of these deficiencies is required before this application may be
approved.

RISK EVALUATION AND MITIGATION STRATEGY REQUIREMENTS

As described in our letter dated March 19, 2009, in accordance with section 505-1 of the
FDCA, we have determined that a risk evaluation and mitigation strategy (REMS) is
necessary for Pertzye (pancrelipase) Delayed-Release Capsules to ensure that the benefits of
the drug outweigh the known risk of fibrosing colonopathy associated with higher doses of
pancreatic enzyme products (PEPs), and the theoretical risk of transmission of viral disease
to patients.

We acknowledge the submission of your proposed REMS on July 31, 2009, which contains a
Medication Guide and a timetable for submission of assessments of the REMS. We will
continue discussion of your proposed REMS after your complete response to this action letter
has been submitted.

For administrative purposes, designate all submissions related to the proposed REMS
“PROPOSED REMS-AMENDMENT for NDA 022175.”

If you do not submit electronically, please send 5 copies of your REMS-related submissions.

13.1.2 Deficiency Letter to @@ (DMF | @@)

The deficiencies below were sent to. 2 (DMF = ®®) in a letter dated October 27, 2010.

1. Provide a list of all contract laboratories that will be used in support of manufacturing
your products. Include the specific tests that will be performed by each laboratory, the
company name, and address where testing is to be conducted. For each laboratory
provide a point of contact including name, phone, fax, and email address.

2. For any contract laboratory used in support of manufacturing your products, provide a
copy of the quality agreement between the contract laboratory and the associated

manufacturing site.

3. For NDA 022222, provide copies of your quality agreements with the NDA holder and
with the drug product manufacturer.

4. For NDA 022542, provide copies of your quality agreements with the NDA holder and
with the drug product manufacturer.
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5. For NDA 022175, provide copies of your quality agreements with the NDA holder and
with the drug product manufacturer.

6. The establishment inspection report indicates that you have implemented a change in the
drug substance intermediate storage container, from ek
white drums to @@ blue drums. Provide the results of
studies conducted to demonstrate that the change in storage container will not adversely
impact product quality. Specifically, submit the following information:

a. Extractable/leachable studies and risk analysis performed on the HDPE storage

container.

b. Evaluation of the quality of pancrelipase manufactured using the ©®
containers.

c. Available stability data on lots of pancrelipase manufactured using the . ©¢
containers.

d. Since your process provides for re-use of the drug substance intermediate storage
container, provide the results of validation studies performed to support re-use of
the % container.

Additionally, review your manufacturing process and verify that the information
provided in the DMF accurately reflects your current manufacturing process for drug
substances 1206, 1208, 1252, and 1286. If changes were incorporated in the process,
provide a list of changes and all relevant data to demonstrate that the changes do not
adversely impact product quality.

7. Provide an update on efforts to reduce the bioburden on incoming pancreas glands.

8. Provide the microbial limits specification for pancreatin drug substance manufactured
using the 1206 and 1208 processes.

9. Update the manufacturing procedures for the 1208 and 1206 processes with clearly
defined time limits for each manufacturing step and the points at which samples for
microbiological testing will be collected.

10. Update the information regarding microbiological monitoring of the @@ with
the following:
a. The bioburden alert and action levels from the
and 1208 manufacturing processes.
b. A commitment to test the bioburden of the @@ from each drum
immediately prior to Sk

@@ manufactured using the 1206

11. Reaffirm your actions provided previously in the May 4, 2010 amendment to DMF = ©?®

(response to item 2) regarding exceeded microbiological alert and action levels.
12. Provide a commitment to clean all processing equipment between individual batches.
13. Section 3.2.S.7.1.2.4.1 in the August 12, 2010 submission lists the total aerobic microbial

count (TAMC) limits for stability batches of drug substance at ®@ (1206)
and ®® (1252). The microbial limits for all pancrelipase stability batches
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should be at or below the levels established for release testing. Provide updated stability
batch acceptance criteria for each of the pancreatin products.

14. As a condition of NDA approval:
a. Develop and implement a release test procedure that monitors for the presence of
Bacillus cereus diarrheal enterotoxin in pancrelipase samples.
b. Provide a commitment to test each batch of drug substance for Bacillus cereus
diarrheal enterotoxin prior to release.

13.2 Risk Benefit Assessment

The benefit characteristics appear similar to those of already marketed PEPs for treatment of
EPI. The outstanding risk issues with this application are concerns about the ability of the
drug substance manufacturer to adequately ensure the microbial quality of the drug substance
(see Items #7 to #14 in Section 13.1.2 of this review), and concerns about adverse effects on
product quality from a change in the drug substance intermediate storage container (see Item
#6 in Section 13.1.2 of this review).

13.3 Recommendation for Postmarketing Risk Evaluation and Mitigation
Strategy Requirements (REMYS)

See Section 13.1 of this review.

13.4 Recommendation for Postmarketing Required Pediatric Studies

Since Pertzye is not recommended for Approval during this review cycle, recommendations
for postmarketing required pediatric studies will be made should Pertzye receive an Approval
action during a subsequent review cycle.

13.5 Recommendation for other Postmarketing Study Requirements
(PMRs)

PMR studies are recommended, with the following language for the Complete Response
Letter:

As described in our letter dated August 27, 2009, we have determined that if this
application is approved, you will be required to conduct postmarketing studies for
Pertzye (pancrelipase) Delayed-Release Capsules to assess a known serious risk of
fibrosing colonopathy and an unexpected serious risk of transmission of viral disease to
patients taking Pertzye (pancrelipase) Delayed-Release Capsules.
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1. A 10-year, observational study to prospectively evaluate the incidence of fibrosing
colonopathy in patients with cystic fibrosis treated with Pertzye (pancrelipase)
Delayed-Release Capsules in the US and to assess potential risk factors for the event.

2. A 10-year, observational study to prospectively evaluate the risk of transmission of
selected porcine viruses in patients taking Pertzye (pancrelipase) Delayed-Release
Capsules.

Any additional specific details for these required postmarketing studies, including a
timetable and annual reporting requirements, will be described more fully in the approval
letter for this application, if it is approved.

If you complete one or both of these studies prior to re-submitting your application, you
may include the final report(s) and relevant data sets in your Complete Response
submission to facilitate review of the information.

13.6 Recommendation for Postmarketing Study Commitments (PM Cs)

Since Pertzye is not recommended for Approval during this review cycle, postmarketing
commitments will be planned for negotiation with the Applicant should Pertzye
receive an Approval action during a subsequent review cycle.

13.7 Recommended Commentsto Applicant

The additional comments below should be communicated to the applicant. Although these
comments are not approvability issues at this time, the applicant should address these in their
resubmission.

1. You responded on March 31, 2010 to the Agency’s request on March 22, 2010, for
further exploration and/or explanation of the causes for the loss of lipase activity during
the dissolution testing. You indicated that 1) you have already explored various
conditions (under Study No. RR-083) and 2) the Agency, in a letter dated May 7, 2009,
had already accepted your proposed dissolution specifications Q= ©® at 30 min.

The Agency needs more information in order to make a final decision regarding this
issue. Based on the results of Study No. RR-083, you selected fortified intestinal fluid as
a medium for dissolution testing in which the substrates were added to stabilize the
pancrelipase, i.€., olive oil for lipase, casein for protease, and starch for amylase (assay
method TM-6013).

However, you have not determined in your assay method (TM-6013) if the amount of
olive oil added to the fortified intestinal fluid will later affect the determination of lipase
activity when titrating the fatty acid liberated from the substrate, olive oil, after being
digested by lipase.
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Therefore, your proposed Q= ©®®at 30 min is not considered fully justified. Please

justify the use of fortified intestinal fluid as a dissolution medium vs. the use of the USP
lipase assay method.

2. Please consider conducting dissolution testing using the USP dissolution method, i.e., in
the acid stage for 1 hour and then transferring the contents to the buffer stage.

3. Provide individual and mean dissolution data (at 10, 20, and 30 min in the buffer stage)
and mean dissolution profiles of the . ®“proposed strengths.

4. Propose an acceptance criterion for the dissolution of your products.
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APPENDIX 1. CFF Dosing Guidelines
The CFF Dosing Guidelines (from Borowitz et al., 1995'?) are provided below:

“Infants may be given 2000 to 4000 lipase units per 120 ml of formula or per
breast-feeding. Although it makes physiologic sense to express doses as lipase units
per gram of fat ingested, a weight-based calculation is a practical substitute beyond
infancy. Enzyme dosing should begin with 1000 lipase units/kg per meal for children
less than age four years, and at 500 lipase units/kg per meal for those older than age 4
years. Enzyme doses expressed as lipase units per kilogram per meal should be
decreased in older patients because they weigh more but tend to ingest less fat per
kilogram of body weight. Usually, half the standard dose is given with snacks. The
total daily dose should reflect approximately three meals and two or three snacks per
day.

If symptoms and signs of malabsorption persist, the dosage may be increased
by the CF center staff. Patients should be instructed not to increase the dosage on
their own. There is great interindividual variation in response to enzymes; thus a
range of doses is recommended. Changes in dosage or product may require an
adjustment period of several days. If doses exceed 2500 lipase units/kg per meal,
further investigation is warranted (see discussion of management of CF, below). It is
unknown whether doses between 2500 and 6000 lipase units/kg per meal are safe;
doses greater than 2500 lipase units/kg per meal should be used with caution and only
if they are documented to be effective by 3-day fecal fat measures that indicate a
significantly improved coefficient of absorption.

Doses greater than 6000 lipase units/kg per meal have been associated with
colonic strictures in children less than 12 years of age, whether standard-strength
enzymes or high-strength pancreatic enzymes were taken. Patients currently
receiving higher doses should be examined and the dosage either immediately
decreased or titrated downward to a lower range.”

Borowitz et al. 2002"° states:

“To avoid fibrosing colonopathys, it is recommended that enzyme doses should
be less than 2500 lipase units/kg per meal or less than 4000 lipase units/gram fat per
day.”

FitzSimmons et al. 1997" states:
“A 1995 consensus conference on the use of pancreatic-enzyme supplements
sponsored by the U.S. Cystic Fibrosis Foundation recommended that the daily dose of
pancreatic enzymes for most patients remain below 2500 units of lipase per kilogram

12 Borowitz DS, Grand RJ, Durie PR, et al. Use of pancreatic enzyme supplements for patients with cystic
fibrosis in the context of fibrosing colonopathy, J Pediatrics 1995; 127: 681-684.

1 Borowitz DS, Baker RD, Stallings V. Consensus Report on Nutrition for Pediatric Patients with Cystic
Fibrosis. J Pediatric Gastroenterology and Nutrition. 2002 Sep; 35: 246-259.

' FitzSimmons SC, Burkhart GA, Borowitz DS, et al. High-dose pancreatic-enzyme supplements and fibrosing
colonopathy in children with cystic fibrosis. NEJM 1997; 336: 1283-1289.
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per meal (10,000 units per kilogram per day) and that higher doses should be used
with caution and only if quantitative measures demonstrate substantially improved
absorption with such treatment. Our finding of a pronounced dose-response relation
between high daily doses of pancreatic enzymes and the development of fibrosing

colonopathy in young patients with cystic fibrosis provides support for these
recommendations.”

Reference ID: 2897278 52



CDTL Memo e NDA 22-175 e Pertzye (pancrelipase) ® Exocrine Pancreatic Insufficiency e Digestive Care, Inc.

APPENDIX 2: List of Pertzye Clinical Studies

Table 12. Complete List of Pertzye Clinical Studies

Study No. Design Product | Primary Endpoint / Objective | No. | Age Patient
of Pts| (Years)| Population
Randomized, double- MS-16 and
06-001 blind, placebo-controlled, Placebo Change in CFA 21 8-43 CF
two-way crossover
Randomized, open-label, Decrease lipase dose by 50%
97-001-1B| active-control two-way MS-8 of MS-8 and comparator, 19 | 12-27 CF
crossover compare CFA
Nonrandomized, Change in CFA/between usual
97-001-2 |open-label, active-control MS-8 dose and 50% reduced lipase | 6 4-17 CF
one-way crossover dose Pertzye
Nonrandomized, Compare CFA
2001-180 |open-label, active-control MS-4 decrease lipase dose by 50%; | 6 5-15 CF
one-way crossover given by G-tube
Double-blind,
randomized, MS-8 and | Reduction in the frequency of 1 .
: - -
092100 placebo-controlled, Placebo diarrhea 137 | 28-55 [HIV* patients
two-way crossover
Bioavailability, open- | MS-16 and ]Dbe.lno?s.;;rz:)t.el.tlle ?llt.e stinal Documented
092206 label, placebo-controlled, | Placebo 10avatlabiity of lipase. 10 | 36-79 Chronic
bioavailability Single dose amylase, and protease from Pancreatitis*
Pertzye MS-16
Nonrandomized, . .
091897 uncontrolled, open-label MS-8 Weight gain 106 | 2-42 CF
Nonrandomized, Difference in mean
071503 open-label, active-control| MS-16 doses/Determine lowest 18 | 12-41 CF
one-way crossover effective lipase dose
0213296 D:T};i:‘:;::ld MS-8 ©@) Differences in CFA
(older | randot ’ between the two 22 | 8-41 CF
formu- active-controlled, 2-way .
. treatment periods
lation®) crossover
111395 . e :
Non-randomized, open- )@ Differences in CFA
(older . _ MS-8 .
label, active-controlled, 1- between the two 10 8-16 CF
formu- .
.t way crossover treatment periods
lation®)

* Alcohol-induced chronic pancreatitis or CF

#Experiencing HAART induced diarrhea that is successfully managed by pancrelipase therapy.

1 patients completed the study.

 Two clinical studies from 1996 (Studies 020296 and 111395) used an older formulation ® @
(Table above is modified from table found in original Clinical Review by Marjorie Dannis.)

2 pages of Appendix 3 have been Withheld in Full immediately following this page as a duplicate copy of
Consult Memo dated June 5, 2009 which can be found in Other Reviews of NDA 22222
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APPENDI X 4. NDA Deficiency Items—First Action

Deficiencies from the CR Letter (NDA 22-175) dated August 27, 2009 are provided below:
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APPENDIX 5. DS Deficiency Items—First Action

Deficiencies in Drug Substance (from DMF Deficiency Letter sent to ®® dated August 28, 2009;
Master File | ©@):

1. Provide the following information regarding the handling and testing of the intact
pancreas glands prior to ®®

a) Are the glands washed or processed in any way prior to O@9

b) Are microbiological acceptance criteria in place for the pancreas glands?
2. Section 3.2.8.2.1.2.2 of DMF | ®% states that the maximum length of the

pancreatin/pancrelipase manufacturing process is
Please provide the following information regarding the manufacturing process:

(b) (4)

a) A justification for this extended processing time

b) The maximum storage time and storage temperature of the o
stored in @9 Grums
c) Data showing that the @@ stored in the @@ drums does

not support microbial growth

[98)

. Please provide the results of the forced degradation studies used to evaluate the
suitability of the RP-HPLC assay for stability testing.

4. Please define the amount of raw material used in the manufacturing of drug substance
1206.

5. Please provide a scientific justification as to why the acceptance criterion for Rh

is different between drug substances 1206 and 1208.

6. On page 47 of the 2008 annual update (Section 3.2.S.2), you refer to “finished
product”. Please clarify what you define as “finished product.

7. You have not submitted information on drug substance manufactured with the 1206
process. Please provide the following:

a) In-process control testing acceptance criteria for lipase activity and microbial
limits )

b) Acceptance range of yield for each critical manufacturing step with
information supporting this range.
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¢) Operating and performance parameters for critical steps in the manufacture of
1206 and 1208 drug substances.

d) Process validation data for 1206 drug substance.
e) @@ enzyme activity characterization studies on drug substance
1206 using olive oil as substrate.

8. In your release testing program of drug substances 1206 and 1208, establish
acceptance criteria with upper and lower limits for peak areas for all peaks identified
by RP-HPLC.

9. Inregards to your release and stability programs for drug substance 1206, we have
the following comments:

a. Establish acceptance criteria for enzymatic activities with upper and lower
limits.

b. Include additional quantitative assays, not limited to RP-HPLC, to measure
product-related substances and impurities.

10. Provide trended stability data of drug substance 1206.

11. We recommend you expand your olive oil testing program to include monitoring for
critical olive oil attributes. Please establish acceptance criteria for critical olive oil
components (1.e. oleic acid), based on your historical testing results.

12. Please submit the following enzyme method validation study protocols and reports to

the DMF: Lipase @@ Pprotease @@ and Amylase
® @

13. Please identify an expiry or hold time for 1206 and 1208 drug substances before
®® and provide data supporting your proposal.
14. Your testing program for the 1206 @ s not adequate. Specifically, we
have the following comments:

a. Please update the testing protocol to include additional tests, such as HPLC,
for measurement of impurities.

b. Please revise your acceptance criteria for enzyme activity by establishing
upper and lower limits. Established acceptance criteria for all the tests

performed pertaining to enzyme activity.

c. Please provide a clear description of the LOD method and clarify the unit of
measurement.
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15. Due to the past inconsistencies of the USP lipase reference standard, we recommend
the development and implementation of a method that includes a measurement of
absolute units to ensure accurate and consistent lipase activity for the working
reference standard.

16. Please submit the results of the study conducted to demonstrate the equivalency of the
(b) (4)

17. You have not provided a detailed description of the sanitizing/cleaning procedures in
place to help prevent viral cross-contamination between different batches of drug
substance. Please provide a detailed description of your sanitization program and
provide an assessment of the ability of cleaning agents currently used in the facility to
inactivate diverse viral agents. If the cleaning agents are inadequate, provide a plan
to implement appropriate cleaning agents to ensure inactivation of viral agents to
prevent cross contamination between different batches of drug substance. Include a
description of any additional procedures in place when dealing with equipment
contamination with a virus that possess a risk to product quality.

18. Develop and validate an infectivity assay for PCV1 (Porcine Circovirus 1) to
establish lot release specifications for the drug substance.

19. Establish lot release specifications for PPV (Porcine Parvovirus) and PCV2 (Porcine
Circovirus 2) for drug substance release.

20. Please provide a calculation of estimated enveloped and non enveloped viruses per
dose of API @@ based on the limit of detection of the Q-PCR assays from
sufficient batches of the drug substance and discuss how your proposal provides an
appropriate level of control for enveloped and non enveloped viruses given the
current estimate of the manufacturing process’s ability to inactivate these viruses.

21. The sensitivity of the qPCR assays used to monitor for EMCV
(Encephalomyocarditis Virus), HEV (Swine Hepatitis E Virus), SVDV (Swine
Vesicular Disease Virus), Reo (Reovirus), Rota (Rota Virus), VSV (Veswular
Stomatitis Virus), and PTV (Porcine Teschovirus) viruses is in the range of Pe
genomes per gram. The sensitivity is suboptimal. Please provide plans to improve
assay sensitivity.

22. Assess the risk to product quality associated with hokovirus, and submit a control
strategy for mitigating the risk to product quality.

23. Revise your animal surveillance program and the risk assessment evaluation for
source animals to capture new and emerging viral adventitious agents. The proposed
program will include an example using Ebola virus, recently described in pigs from
the Philippines, to illustrate how these programs will be implemented.

Reference ID: 2897278 62



CDTL Memo e NDA 22-175 e Pertzye (pancrelipase) ® Exocrine Pancreatic Insufficiency e Digestive Care, Inc.

APPENDIX 6: DS Microbiology Deficiency Items — May 3, 2010

Deficiencies in Drug Substance Microbiology (from DMF Deficiency Letter sent to

dated May 3, 2010; Master File| %)

1. Provide a justification for all in-process holding times associated with the manufacture of
Pancreatin using the 1206 and 1208 manufacturing processes. The processing times and
holding conditions prior to the ®® step” are of particular importance since most of
the microbial proliferation occurs during that stage of the manufacturing process.

2. Provide the following information regarding in-process microbial alert and action levels
for the 1206 and 1208 Pancreatin manufacturing processes:

a. The total aerobic microbial count (TAMC) alert and action levels for
samples collected following ®® but immediately before the addition of @
to the. ®%. TAMC alert and action levels should be commensurate with those
obtained from  ®® gland samples as reported in the 16 April 2010 submission
to the agency.

b. TAMC alert and action levels for samples of the
immediately prior to. @

c. A summary of the actions taken when alert and action levels are exceeded

(b) (4)

©@ collected

3. Provide an explanation for the wide range of TAMC prior to the addition of ®® for 1206
pancreatin lots ®® CFU/g in 39 lots as compared to ®®/5 in 11 lots) in the
data provided in attachment 5 of the 16 April 2010 submission. Provide a list of
corrective actions to be taken to ensure that acceptable bioburden levels are achieved
prior to the addition of @ to the, ®%.

4. According to the manufacturing procedure listed on pages 790-791 of volume 24.14 of
DMF % the 1206 @@ process can take place for o
Explain the rationale for determining which process to use and
correlate the TAMC counts obtained in the 1206 process samples (attachment 5 of the 16-
April-2010 document) with the holding times and temperatures used for each batch.

(b) (4)

Provide the

5. Step f) (1) of the 1208 process description states that

(b) (4) (b) (4)

maximum storage time for the 1208 prior to
6. Provide the following information regarding testing for the diarrheal form of Bacillus
cereus enterotoxin:
a. A commitment to test each batch of Pancreatin drug substance for Bacillus cereus
enterotoxin prior to release
b. A description of the Bacillus cereus enterotoxin test method, the validation
procedure, and a summary of the supporting validation data.
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APPENDIX 7. Summary of HHE Review — February 23, 2010

The following is summarized from a Health Hazard Evaluation (HHE) Review dated
February 23, 2010:

A HHE Review was conducted by Anil Rajpal because of findings from an' ®% inspection
related to microbial contamination. The request for the HHE consult (from the Office of
Compliance, Division of Manufacturing and Product Quality) stated that during the recent
FDA inspection and analysis of samples from = ®® Bacillus cereus was found in seven
samples, and the Bacillus cereus enterotoxin was found in one sample. Preliminary
microbiological results from the Pacific Regional Laboratory were provided; the highest
levels measured were 240 Most Probable Number [MPN]/g in one sample, and 93 MPN/g in
another sample; the remainder of the samples had levels of 43 MPN/g or less. (Levels of
Bacillus cereus measured in MPN/g can be considered interchangeable with levels measured
in Colony Forming Units [CFU]/g.)

The key conclusions of the HHE Review were as follows:
“...the levels found on inspection are considerably lower than the cutoff for causing
illness (10° CFU/g) as per the draft guidance [draft guidance for FDA staff entitled
“ Sec 527.300 Dairy Products-Microbial Contaminants and Alkaline Phosphatase
Activity”]. However, there still exists a small but potential risk with the levels that
were measured. [reference to e-mail from Dr. Benjamin Lorenz dated February 12,
2010] In addition, presence of the enterotoxin if present even in minute quantities in
the final drug product could produce or worsen symptoms of diarrhea. [reference to
e-mail from Dr. Benjamin Lorenz dated February 12, 2010] There is a plan to
evaluate drug product for detectable enterotoxin and to assess whether the amount of
enterotoxin present can be measured in the drug substance and/or drug product.”
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Thus, thisreviewer’s conclusions regarding safety have not changed from the conclusions
stated in the medical officer review of the original submission dated August 27, 2009.
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1. Introduction

This submission, received October 27, 2008, is the initial New Drug Application (NDA) for
Pancrecarb (pancrelipase), an enteric-coated, delayed-release pancreatic enzyme product
(PEP). Pancrecarb is an exogenous source of porcine-derived pancreatic enzymes intended
for treatment of exocrine pancreatic insufficiency (EPI).

2. Background
2.1 Clinical Background

Exocrine pancreatic insufficiency (EPI) typically results from chronic loss of pancreatic
tissue due to a number of underlying diseases. The most common cause of EPI in children is
Cystic Fibrosis (CF); the most common cause of EPI in adults is chronic pancreatitis (CP).
There are many other causes, such as pancreatectomy.

The predominant clinical manifestations of EPI are steatorrhea, abdominal pain, weight loss,
and nutritional problems (e.g., fat-soluble vitamin deficiencies) due to malabsorption. The
administration of pancreatic enzyme replacement therapy with exogenous sources of PEPs is
the mainstay of therapy for steatorrhea and malabsorption due to EPI, regardless of cause.
Dosing is individualized based on age, body weight, fat content of the diet, and control of
clinical symptoms such as steatorrhea; this is described in the Consensus guidelines
established by the Cystic Fibrosis Foundation (CFF)."*?

Fibrosing colonopathy (FC) is an important safety concern regarding PEP use. Although the
etiology of FC is not known with certainty, FC has been associated with high dose PEP
exposure. Consensus guidelines have been established by the CFF in order to limit the
maximum daily dose; the guidelines recommend that PEP doses not exceed 10,000 lipase
units/kg/day or 2,500 lipase units/kg/meal.'" (See also Section 8 and Appendix 1.)

! Borowitz DS, Baker RD, Stallings V. Consensus Report on Nutrition for Pediatric Patients with Cystic
Fibrosis. J Pediatric Gastroenterology and Nutrition. 2002. 35:246-259.

* Borowitz DS, Grand RJ, Durie PR, et al., Use of pancreatic enzyme supplements for patients with cystic
fibrosis in the context of fibrosing colonopathy, J Pediatrics 1995; 127:681-684.

3 FitzSimmons SC, Burkhart GA, Borowitz DS, et al. High-dose pancreatic-enzyme supplements and fibrosing
colonopathy in children with cystic fibrosis. NEJM 1997; 336: 1283-1289.
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2.2 Regulatory History

2.2.1 Pancreatic Enzyme Products

Approved PEPs: Only two PEPs have been approved under NDA to date:

(1) Cotazym (NDA 20-580): approved in 1996; not currently marketed

(2) Creon (NDA 20-725): approved April 30, 2009
Thus, there 1s only one approved PEP, Creon, that is currently commercially available in the
US.

Other PEPs: Other than Creon, PEPs currently available have not undergone formal
evaluation under NDAs for efficacy or safety. PEPs have been available since prior to the
Federal Food, Drug, and Cosmetic Act of 1938; most PEPs have been available since before
Drug Efficacy Study Implementation (DESI; pre-1962).

Federal Register Notices: Over the past many years, the FDA has published a number of
notices in the Federal Register (FR) with the aim of requiring all marketed PEPs to have
undergone the NDA application and review process. This is largely to address variations in
formulation, dosage, and manufacturing processes, both between different PEPs and within
individual PEP brands. Recent FR notices for PEPs are summarized in the table below.

Table 1. Recent Federal Register Notices for Pancreatic Enzyme Products

Year Federal Register Notices

April 1995 Notice of Final Rule: All PEPs must obtain FDA approval under NDA in order to
remain on the market.

April 2004 Notice of Requirement for NDA Approval: All PEPs must obtain NDA approval
within the next four years (deadline April 28, 2008)

October 2007 | Notice of Extension: FDA would use enforcement discretion for the PEPs. In order
to continue marketing their products, manufacturers must have:

= open IND by April 28, 2008,

= NDA submitted by April 28, 2009, and

= approved NDA by April 28, 2010.

PEP Guidance: It should also be noted that the draft PEP guidance was published in 2004,
and the final PEP Guidance was published in 2006 (Guidance for Industry: Exocrine
Pancreatic Insufficiency Drug Products — Submitting NDAs).

REMS for Creon: A Risk Evaluation and Mitigation System (REMS) was implemented for

Creon for two reasons:

(1) Risk of Fibrosing Colonopathy: To address the concern that the risk of FC may be
mncreased with high dose exposure to PEPs, a Medication Guide that informs patients of
the risk of FC is part of the REMS for Creon. (See also Section 2.1 and Appendix 1.)

(2) Risk of Transmission of Viral Disease to Patients: There is a concern that because Creon
and other PEPS are porcine-derived products, there may be a risk of porcine viruses
being transmitted to humans although no such case has been documented, and there are
procedures in place to minimize this risk (e.g., certificates of health of animals,
acceptance criteria, viral load testing, viral inactivation studies, and surveillance for
animal diseases). This was also the subject of an Anti-Viral Advisory Committee that
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took place on December 2, 2008 for the Creon application; the Committee generally
agreed that physicians and patients should be informed of the theoretical risk of viral
transmission but the overall risk/benefit profile should not be considered unfavorable so
as to preclude patients from receiving the drug.*” To address the concern about the
theoretical risk of viral transmission, a Medication Guide that informs patients of the
theoretical risk of viral transmission is part of the REMS for Creon.

2.2.2 Regulatory History of Pancrecarb

Each of the three strengths of this product (MS-4, MS-8 and MS-16) have been marketed in
the United States since 1995, 2000, and 2004 respectively, and are currently marketed under
the name “Pancrecarb.” It is not known if the Currently Marketed Product (CMP) and the To
be Marketed Product (TbMP) are the same formulation.

The table below summarizes the regulatory activity of Pancrecarb for EPIL.

Table 2. Pertinent Regulatory History of Pancrecarb

Date Action
May 1994 Original IND submission*®
June 2005 Meeting with the Division to discuss NDA submission requirements
October 2005 Meeting with the Division to follow-up on CMC issues from June 2005 meeting
June 2006 Special Protocol Assessment for Pivotal Study (06-001) submitted

February 2007 Meeting with the Division to discuss CMC requirements for NDA submission

November 2007 | Fast Track Designation granted

October 2008 NDA 22-175 submitted for Pancrecarb

*IND 45223
See the Clinical Review by Marjorie Dannis for details of the Pancrecarb regulatory history.

2.3 Current Submission

The NDA submission was received on October 27, 2008. It was classified as a ten-month
submission with a PDUFA deadline of August 27, 2009.

No Advisory Committee meeting was convened to discuss this application.

The relevant review disciplines have all written review documents. The primary review
documents relied upon were the following:

(1) Clinical Review by Marjorie Dannis, dated August 27, 2009
(2) Statistics Review by Freda Cooner, dated July 21, 2009
(3) CMC Reviews from Division of Therapeutic Proteins (DTP):
(a) CMC Review of Drug Product by Wei1 Guo (DTP), dated August 25, 2009

4 Antiviral Drugs Advisory Committee (December 2, 2008);
<http://www.fda.gov/ohrms/dockets/ac/cder08 html#AntiviralDrugs>
3 Ku, Joanna. CDTL Review of NDA 20-725, April 30, 2009.

4
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(b) CMC Review of Drug Substance Viral Issues (DMF ®®) by Howard Anderson
(DTP), dated August 27, 2009
(c) CMC Review of Drug Substance Non-Viral Issues (DMF | %) by Wei Guo (DTP),
dated August 27, 2009
(4) Microbiology Review by Vinayak Pawar, dated May 13, 2009
(5) ONDQA Reviews:
(a) ONDQA Review by Bogden Kurtyka, dated April 27, 2009
(b) ONDQA Review by Bogden Kurtyka, dated July 22, 2009
(6) Pharmacology/Toxicology Review by Tamal Chakraborti, dated June 19, 2009
(7) Clinical Pharmacology Reviews:
(a) Clinical Pharmacology Review by Peifan Bai, dated June 9, 2009
(b) Addendum to Clinical Pharmacology Review by Peifan Bai, dated August 26, 2009
(8) DMEPA Reviews:
(a) DMEPA Tradename Review by Melina Griffis dated March 19, 2009
(b) DMEPA Label and Labeling Review by Melina Griffis dated May 8, 2009
(9) DSI Review by Roy Blay, dated June 26, 2009

The reviews should be consulted for more specific details of the application.

3. CMC

The reader 1s referred to the CMC Review of Drug Substance Viral Issues by Howard
Anderson dated August 27, 2009, the CMC Review of Drug Substance Non-Viral Issues by
Wei Guo dated August 27, 2009, the CMC Review of Drug Product by Wei Guo dated
August 25, 2009, and the Microbiology Review by Vinayak Pawar dated May 13, 2009 for
complete information.
Overview of Drug Substance (DS): The DS is manufactured by eI
the Drug Master File (DMF) holder (DMF ~ ?*); the DMF has

been cross referenced by Digestive Care, Inc. (DCI) in NDA 22-175. DS is derived from
porcine pancreas glands harvested from healthy pigs raised in ok

as human food. The glands are obtained from slaughterhouses, which are under the
mspection of the b

The glands are ®@ until they are
processed by the manufacturer. The glands go through a number of processing steps,
including such things as O®  which

results in pancrelipase DS. The resulting pancrelipase DS 1s used for manufacture of drug
product (DP).

Overview of Viral Issues: Given the source of the material, the possibility of contamination
of the starting material with viruses relevant to swine has to be considered. The viruses
known to be present in swine include enveloped, non-enveloped, and emerging viruses listed
and considered in detail in the review of drug substance viral issues. % viral inactivation
steps are involved in the DS manufacturing process, including bl
To mitigate the risk from adventitious agents, the manufacturer
performed an evaluation of the capacity of the manufacturing process to remove viruses
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(viral clearance and clearance/inactivation studies and viral load testing). The viral clearance
studies include the selection of model viruses for viral clearance and validation.

Overview of Drug Product (DP): The DP is manufactured by DCI in a process that entails:

Dosage Strength Formulations: The - dosage strength formulations are -, MS-8, and
ini , 8,000, and 16,000 USP units lipase respectively.

. Stability studies with small beads mixed in applesauce
were conducted to support the use of applesauce to administer the small beads (see Section 5
Clinical Pharmacology).

Packaging: The MS-8 and MS-16 capsules are packaged in white polyethylene bottles with
100 and 250 comis | B

bottle contains a desiccant.

3.1 Issues

Deficiencies identified in the Drug Substance Review, the Drug Product Review, and the
Microbiology Review are provided below:

DS Issues

Deficiency items for viral issues and for non-viral issues were identified by the DS reviewers
in DTP (see Review of Viral DS Issues by Howard Anderson and Review of Non-Viral DS
Issues by Wei Guo).

DS Viral Deficiency Items:

DS viral deficiency items to be communicated to - (taken from Dr. Anderson’s review)
are provided below. (See also Section 13.1.)

1. You have not provided a detailed description of the sanitizing/cleaning procedures
in place to help prevent viral cross contamination between different batches of
drug substance. Please provide a detailed description of your sanitization
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program and provide an assessment of the ability of cleaning agents currently
used in the facility to inactivate viral agents. If the cleaning agents are
inadequate, provide a plan to implement appropriate cleaning agents to ensure
inactivation of viral agents to prevent cross contamination between different
batches of drug substance. Include a description of any additional procedures in
place when dealing with equipment contaminations with a virus that possess a risk
to product quality.

2. Develop and validate an infectivity assay for PCV1 (Porcine Circovirus 1) for use
in the lot release specifications for the drug substance.

3. Establish lot release specifications for PPV (Porcine Parvovirus) and PCV2
(Porcine Circovirus 2) for drug substance release.

4. Tt is our understanding that the current sensitivity of viral detection assays does
not appear to provide adequate assurance that released drug substance will be free
of EMCV (Encephalomyocarditis Virus), HEV (Swine Hepatitis E Virus), SVDV
(Swine Vesicular Disease Virus), Reo (Reovirus), Rota (Rota Virus), Influenza,
VSV (Vesicular Stomatitis Virus), and PTV (Porcine Teschovirus) viruses.
Provide the rationale why your proposed control strategy provides an appropriate
level of control for these (for NDA 22-175) given the current estimate of the
manufacturing process’s ability to inactivate these viruses and the sensitivity of
viral assays. This should include, calculation of estimated viral particles per dose
(based on the limit of assay detection) for enveloped and non enveloped viruses
per ICH guidance Q5A. If the estimated viral particles per dose is unacceptable
you will need to improve the sensitivity of the qPCR assays used for monitoring
viral load entering the manufacturing process and for drug substance release
testing.

5. Assess the risk to product quality associated with hokovirus, and submit a control
strategy for mitigating the risk to product quality.

6. Revise your animal surveillance program and the risk assessment evaluation for
source animals to capture new and emerging viral adventitious agents. The
proposed program will include an example using Ebola virus, recently described
in pigs from the Philippines, to illustrate how these programs will be
implemented.

DS Non-Viral Deficiency Items:

. . . . b) (4
DS non-viral deficiency items to be communicated to '@

provided below. (See also Section 13.1.)

(taken from Dr. Guo’s review) are

1. Please provide the results of the forced degradation studies used to evaluate
the suitability of the RP-HPLC method.
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10.

11.

12.

2. Please define the amount of raw material used in the manufacturing of drug
substance 1206.

3. Please provide a scientific justification as to why the acceptance criterion for
©® is different between drug substance 1206 and 1208.

4. On page 47 of the 2008 annual update (Section 3.2.S.2) you refer to “finished
product”. Please clarify what you define as “finished product.

5. You have not submitted information on drug substance manufactured with the

1206 process. Please provide:

a. In-process control testing acceptance criteria for lipase activity and
microbial limits -

b. Acceptance range of yield for each critical manufacturing step and provide
information supporting this range.

c. Operating and performance parameters for critical steps in the
manufacture of 1206 and 1208.

d. Process validation data for 1206 drug substance.

e. ®® enzyme activity characterization studies on drug
substance 1206 using olive oil as substrate.

In your release testing program of drug substance 1206 and 1208, establish
acceptance criteria with upper and lower limits for peak areas for all peaks
1dentified by RP-HPLC.

In regards to your release and stability programs for drug substance 1206, we
have the following comments:
a. Establish acceptance criteria for enzymatic activities with upper and lower
limits.
b. Include additional, quantitative assays, but not limited to RP-HPLC, to
measure product-related substances and impurities..

Provide trended stability data of drug substance 1206.

We recommend you expand your olive oil testing program to include monitoring
for critical olive oil attributes. Please establish acceptance criteria for critical olive
o1l components (i.e. oleic acid), based on your historical testing results.

Please submit the following enzyme method validation study protocols and
reports to the DMF: Lipase @@ protease
and Amylase R

(b) (4)

Please identify an expiry or hold time for 1206 and 1208 drug substance before
®®and provide data supporting your proposal.

Your testing program for the 1206 ©®® is not adequate. Specifically, we

have the following comments:
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a. Please update the testing protocol to include additional tests for
measurement of impurities, such as HPLC.

b. Please revise your acceptance criteria for enzyme activity by establishing
upper and lower limits. Established acceptance criteria for all the tests
performed.

c. Please provide a clear description of the LOD method and clarify the unit
of measurement.

13. Due to the potential inconsistencies and reliance on USP lipase reference
standard, we recommend the development and implementation of a method that
includes a measurement of absolute units to ensure accurate and consistent lipase
activity for the working reference standard.

14. Please submit the results of the study conducted to demonstrate the equivalency of
the ®) @)

DP Issues

A number of CMC deficiencies were identified by the DP reviewer (see Review of Drug
Product by Wei Guo dated August 25, 2009). An overview of deficiency items is provided
below followed by the complete list of deficiency items to be communicated to the Applicant
in the Complete Response (CR) letter.

Overview of DP Deficiency Items:

Deficiencies in broad categories relate to: (a) release testing, (b) stability testing, (c) process /
process validation, (d) acceptance criteria / reference standards, (e) control of excipients, (f)
CMP versus TBMP formulations, and (g) discrepancies between manufacturing dates and
Certificate of Analysis signature dates. Each of these is summarized below along with the
corresponding item number(s) of deficiencies (from the list of deficiencies to be sent in the
CR letter).

(a) Release Testing: An analytical test such as HPLC was not included to control for
product- and process-related impurities; also, analytical tests to monitor particle size,
target weight of pellets/capsule, and capsule disintegration time were not included. (See
Item #1 i Deficiency Items to be Communicated to Applicant section below.) Drug
product release test sampling plans were requested (see Item #12).

(b) Stability Testing: The following deficiencies were identified: (a) analytical techniques
such as HPLC that monitor product degradation were not included; (b) acceptance
criterion for lipase activity should be revised to have an upper and lower limit; (c)
explanation for ®® trending in dissolution profile over a 12-month period in a
subset of lots was not provided; (d) separate acceptance criteria for el

(e) real-time stability data to support a 24-month
expiry; (f) rationale for ®@ in addition to gelatin capsules and justification
for no additional stability or clinical data; (g) forced degradation studies (e.g.,
photostability, moisture conditions) were not provided to support stability of the product
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once the final container is opened; and (h) testing for ®® should be included.
(See Item #2.)

(c) Process / Process Validation: Sufficient information was not provided for evaluation of
the @@ steps in the manufacturing process (see Item #3), and for evaluation of
whether “¥ the 1206 and 1208 drug substances (each manufactured by different
processes) will result in a homogeneously ®® DS (see Item #4). A complete process
validation report was requested (see Item #14).

(d) Acceptance Criteria / Reference Standards: Sufficient information was not provided to
demonstrate that the O activity is well controlled in this product (see Item #5), to
evaluate the olive oil qualification program (see Item #6), and to evaluate the
qualification program for incoming 1206 and 1208 drug substances (see Item #7). The
Applicant 1s requested to use an internal reference standard that reflects the DP
commercial manufacturing process in addition to the pancrelipase DS reference standard
(see Item #8). The Applicant is requested to develop and implement a method to ensure
accurate and consistent lipase activity for the working reference standard (see Item #9).
The Applicant is requested to assess linearity for the lipase and protease assays using 5

data points rather than | data points (see Item #10).
“

(e) Control of Excipients: The Applicant is requested to provide detailed information
regarding CMC for the cellulose acetate phthalate and diethyl phthalate used for
of the product (see Item #11). The Applicant is requested to provide
representative Certificates of Analysis (CoAs) and testing results of excipients used (see
Item #15). The Applicant is requested to provide CMC information including %
content for ®® Tk as the DMF referenced for @@k is closed (see Item #16).

(b) (4)

(f) CMP vs. TBMP Formulations: The Applicant is requested to provide a comparison of
the Currently Marketed Product (CMP) and the To be Marketed Product (TbMP)
formulations (see Item #13).

(2) Discrepancies Between Manufacturing Dates and CoA Signature Dates: The Applicant is
requested to explain discrepancies between the manufacturing dates of drug products lots,

and the dates the CoAs were signed; in some cases, over two years elapsed between
manufacturing and CoA sign off (see Item #17).

Deficiency Items to be Communicated to Applicant:

The full list of CMC deficiencies identified by the DP reviewer for communication to the
Applicant in the CR letter 1s provided below (see Drug Product Review by Dr. Wei Guo):

1. Your release testing program is inadequate. Specifically, we have identified the
following deficiencies:

a. You have not included an analytical test to control for product-related and
process-related impurities. Product and process-related impurities should
be monitored and appropriate acceptance criteria, based on process
capability, manufacturing history and clinical experience should be

10
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developed and implemented. An analytical methodology such as, but not
limited to, HPLC would be suitable to assess the purity of your product.

b. You have not included analytical tests to monitor particle size, target
weight of pellets/capsule and capsule disintegration time. Appropriate
analytical methodologies should be used and acceptance criteria
established.

2. Your stability program does not provide assurance that product stability 1s
adequately controlled. Specifically, we have identified the following deficiencies:

a. You have not included analytical techniques that monitor product
degradation such as, but not limited to, HPLC.

b. The acceptance criterion for lipase activity should be revised to include an
upper and lower limit.

c. The stability data you have provided indicate that some drug product lots
show a clear @@ trending in the dissolution profile over a 12-month
period whereas some other lots maintain a stable dissolution profile.
Please provide an explanation for these inconsistencies in the stability
data.

d. You are currently reporting content as a combination of
all @ measured. Please provide acceptance criteria for each of the

O separately.

e. Expiry dating for a protein product is based on real-time and real-
temperature stability data. You have not provided real-time stability data
to support a 24 month expiry.

f. Please provide your rationale for using , in addition to
gelatin capsules, and justify why additional stability or clinical data are not
necessary.

g. You have not provided a study that addresses the stability of the product
once the final container is opened in the pharmacy or by the patient.

Please provide forced degradation studies (i.e. photostability, moisture
conditions, etc.) conducted on the drug product to support in-use stability
of drug product.

h. Please update your stability protocol to include
all test stations.

(b) (4)

(b) (4)

O testing at

3. You have not provided sufficient information to the Agency to evaluate the
®®teps in your manufacturing process. Please provide studies you

have conducted and documentation of procedures you have in place to support
() ()

4. You are ®® drug substances manufactured by different processes (1206 and
1208) to achieve a defined target lipase activity. However, you have not provided
sufficient information to evaluate whether the % step in your manufacturing
process will result in a homogeneously ®& drug substance. Please provide
validation studies that address the homogeneity of the @@ drug substance
used to manufacture ®® VS8 and the homogeneity of the @9 drug
substance used to manufacture MS16.

11
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10.

11.

12.

13.

14.

Due to the critical role of ®® in lipase activity, adequate control of

activity must be ensured in drug product. Please provide information that
demonstrates you have control of ®® 4 ctivity in drug substance and product.

(b) (4)

You have not submitted sufficient information in the NDA to evaluate your
qualification program for the lipase olive o1l substrate. Please provide
qualification results for olive oil testing, and establish and justify specifications
for critical olive oil components.

Please provide a description of your qualification program for incoming 1206 and
1208 drug substances.

We recommend that an internal reference standard that reflects the drug product
commercial manufacturing process be used, in addition to the pancrelipase drug
substance reference standard, in all release and stability testing. Please develop a
rigorous qualification program aimed at ensuring that the quality attributes of the
internal reference standard are maintained when new internal reference standards
are required and manufactured.

Due to the potential inconsistencies and reliance on the USP lipase reference
standard, we recommend the development and implementation of a method that
includes a measurement of absolute units to ensure accurate and consistent lipase
activity for the working reference standard.

In regards to your analytical methodologies, we have the following comments:

a. The assessment of linearity for the lipase and protease assays is conducted
using {gdata points. We recommend a minimum of 5 data points for
determination of assay linearity.

b. Please clarify your acceptance criteria for lipase assay linearity.

c. To support validation of @@ assay precision, please clarify
the amounts of ©@ and @ ysed during assay
validation.

Please provide detailed information regarding the chemistry, manufacturing and
controls for the cellulose acetate phthalate and diethyl phthalate used for
of the product.

Please provide the drug product release test sampling plans.

Please provide a comparison of the formulation of the To be Marketed Product
(TbMP) and the Currently Marketed Product.

We do not have sufficient information to evaluate your process validation. Please
provide the following information:
a. The process validation report, with all relevant supporting data to
demonstrate that your process is adequately controlled.

12
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b. Clarify the method used to assess the yield in O@ of drug
product manufacturing.

15. Please provide representative vendor COAs and your testing results of the
excipients used in the manufacturing of ~ ®“MS-8 and MS-16.

16. The DMF you have referenced for the O mk, DMF| @® is closed. Please
provide CMC information, including @ content, for 0@ Tk,

17. We noticed discrepancies between the manufacturing dates of drug products lots,
and the dates the Certificate of Analyses were signed. In some cases, over two
years elapsed between manufacturing and CoA sign off. Please explain these
discrepancies.

Microbiology Issues

The Microbiology reviewer recommends an Approval action based on a satisfactory product
quality microbiology review of the information submitted. The reviewer noted that the
product was non-sterile, but had acceptable microbial limits release specifications for total
bacteria, yeasts and molds. Salmonella and E. coli species are absent. The Microbiology
Reviewer did not recommend any comments relating to the microbiology information be
communicated to the Applicant.

Other Issues

DCT Inspection: The field investigator noted deficiencies in the facility inspection of DCL

(b) (4) f (b) (4)

Inspection: The Drug Product reviewer notes that a facility inspection o was
conducted in ®® and a FDA Form 483 with & observations was issued. Dr.
Guo states that the GMP status of ®®is under evaluation, and that determination of GMP
status will be made after reviewing  “’response to each of the findings. (See Drug
Product Review by Dr. Wei Guo dated August 25, 2009.)

Consult with DAIOP: The Division of Anti-infective and Ophthalmology Products (DAIOP)
was consulted because of findings from the ®® inspection described above related to
microbial contamination. The consult memo by Dr. Benjamin Lorenz is provided in
Appendix 3. The consult was filed under NDA 22-222 (Ultrase) as ®® is the DS
manufacturer for that product as well as for Pancrecarb. The conclusions of Dr. Lorenz were
as follows:

“The contamination by these

(b) (4)

organisms varied by lot and stage of
processing. The consequence of ingesting this drug product orally with the levels of
contamination found is difficult to predict. Since most of these organisms are likely
®® it is not surprising the
array of organisms that were found. These organisms are also typically found
endogenously in the oral cavity, upper respiratory and gastrointestinal tracts of
humans, so it may not necessarily constitute a significant risk for most

13
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immunocompetent individuals. Of the organisms found, the most concerning are the
Bacillus spp., the effects of which might only predictably produce mild diarrhea.
However, in patients with neutropenia, other major immunocompromise or anatomic
derangements (as may be the case in patients with cancer or chronic pancreatitis), the
risk could entail systemic illness. Since manufacturing levels exist for these
particular organisms, and potentially immunocompromised patients may be exposed,
the appropriate measures should be instituted to rectify this. Consider testing the final
product for microbial and toxin contamination as well.”

Upon further discussion at a meeting that included Dr. Lorenz, it was determined that it

would not be feasible to test the final product for microbial and toxin contamination.

3.2 Recommendation
A Complete Response Action is the overall recommendation by CMC.

The DP Review states the following: “The data submitted in this application do not support the
conclusion that the manufacture of pancrelipase is controlled, and leads to a product that is
consistent and potent. Issues that preclude approval of this application include inadequate release
and stability testing, inadequate process validation and inadequate stability data to support an
assignment of expiry.”

The DP and DS Reviews note that there are deficiencies identified in the NDA and in the
DMEF that preclude approval of this application. The DP issues should be communicated to
the Applicant in the CR letter; the DS issues should be communicated to the DMF Holder in
a separate letter. One deficiency item in the CR letter (Item #18) will state that a letter will
be sent to the DMF Holder. (See Section 13.1 Recommended Regulatory Action.)

4. Nonclinical Phar macology/Toxicology

4.1 |ssues

The reader is referred to the Nonclinical Pharmacology/Toxicology Review by Tamal
Chakraborti dated June 19, 2009, for complete information.

Per the Exocrine Pancreatic Insufficiency Drug Products Guidance®, given the long history of
clinical use with the PEPs, the performance of new animal pharmacology studies with the
active ingredient (pancrelipase) is not needed to support the Pancrecarb clinical development
program. However, toxicology studies are needed if the excipients in the Pancrecarb DP are
not classified as GRAS, and the toxicology program for the excipients should supply data
from long-term studies in both rodent and non-rodent mammalian species, plus standard
reproductive toxicity and genotoxicity information. Consistent with the Guidance, no new

% U.S. Department of Health and Human Services, Food and Drug Administration. Center for Drug Evaluation and
Research (CDER). “Guidance for Industry. Exocrine Pancreatic Insufficiency Drug Products—Submitting NDAs.”
<http:www fda.gov/cder/guidance/6275fnl htm> April 2006.

14



CDTL Memo e NDA 22-175 e Pancrecarb (pancrelipase) ® Exocrine Pancreatic Insufficiency @ Digestive Care, Inc.

pharmacology or toxicology studies were conducted with Pancrecarb and no new non-
clinical studies were submitted in the NDA submission. The non-clinical information
provided by the Applicant in the submission was from the published literature for the
excipients in the clinical formulation of Pancrecarb.

Dr. Chakraborti notes that in a FDA communication dated July 11, 2006, the Division
recommended that a comprehensive summary with sufficient details of chronic toxicology
studies for the excipients would be needed for the NDA. DCI provided a comprehensive
summary of the toxicology data available for each excipient used in the formulation of
Pancrecarb. Dr. Chakraborti notes that based on the available toxicology data for each
excipient used in the Pancrecarb drug product, there appears to be no significant safety
concern for humans; the exposure assessment indicated that the exposures to all excipients
appear to be safe at the specified levels based on the toxicity profile of each excipient.
Overall, from a nonclinical perspective, Dr. Chakraborti concludes that there appears to be no
anticipated risks associated with the use of Pancrecarb at the proposed clinical doses in
patients with EPL

Dr. Chakraborti recommends an Approval action based on the non-clinical review of the
information submitted in the NDA. Dr. Chakraborti additionally recommends that the
proposed labeling be revised to include the following:

e Section 8.1 of Label (Pregnancy): Wording in the Pregnancy section should be revised
to: “Pregnancy Category C: Animal reproduction studies have not been conducted with
Pancrecarb. It is not known whether Pancrecarb can cause fetal harm when administered
to a pregnant woman or can affect reproduction capacity. Pancrecarb capsules should be
given to a pregnant woman only if clearly needed.”

e Section 13.1 of Label (Carcinogenesis, Mutagenesis. Impairment of Fertility): Wording

in the Carcinogenesis, Mutagenesis and Impairment of Fertility section should be revised
() (4)
to:

Since Pancrecarb 1s not recommended for Approval during this review cycle, the proposed
labeling changes will be planned for negotiation with the Applicant should Pancrecarb
receive an Approval action during a subsequent review cycle.

4.2 Recommendation

An Approval Action is the recommendation by the Nonclinical Pharmacology/Toxicology
discipline provided the labeling revisions described above are made.

15
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S. Clinical Pharmacology/Biopharmaceutics

5.1 Issues
The reader 1s referred to the Clinical Pharmacology Review by Peifan Bai dated June 9,

2009, and the Addendum to the Clinical Pharmacology Review by Peifan Bai dated August
26, 2009, for complete information.

The studies reviewed by Dr. Bai and her conclusions are described below:

In Vivo Intubation Study (Bioavailability Study):

This was an open-label, placebo-controlled, crossover study that evaluated the bioavailability
of Pancrecarb in seven patients with EPI. Five capsules of Pancrecarb MS-16 or placebo
were taken with the Lundh test meal (a liquid test meal containing protein, fat, and sugar);
gastric and duodenal aspirates were collected to determine the bioavailability of lipase,
amylase, and protease. Based on the clinical pharmacology reviewer’s calculation after
taking into account the lipase activity recovered following placebo, there appears to be only a
small amount of % lipase activity (<10%) recovered following Pancrecarb. The reviewer
commented that clogging of catheters might have influenced the outcome of duodenal lipase
recoveries. The clinical pharmacology reviewer noted that the bioavailability study using the
intubation procedure is considered unreliable for assessing the in vivo delivery of pancreatic
enzymes to the duodenum. The bioavailability study is not a required study for the NDA
approval.

In Vitro Stability Study (Stability Study):

The percentages of lipase activities recovered after mixing with applesauce were determined
for all three @@ strengths. The results are listed below.

Mean (SD) % lipase activities after exposure to applesauce at room temperature are shown in
the table below.

Table 3. Mean (SD) % Lipase Activities After Exposure to Applesauce at Room Temperature

Dosage Strength Formulations
MS-4 MS-8 MS-16
Exposure Duration 40 minutes 60 minutes 50 minutes
Lipase activity 90% (3.5%) 91% (3.8%) 93% (3.6%)

(Table above modified from table in Dr. Bai’s Clinical Pharmacology Review dated June 9, 2009.)

Upon initial review (see Dr. Bai’s Clinical Pharmacology Review dated June 9, 2009), Dr.
Bai concluded the following: (a) Based on the above results for individual strengths, the
lipase activities recovered after mixing with applesauce were higher than the current standard
of at least 90%. (b) Pancrecarb microspheres, MS-4, MS-8 and MS-16, were stable after
exposure to applesauce at room temperature for 40 min, 60 min, and 50 min, respectively.

(c) The study results support the use of applesauce as a medium to facilitate ingestion of
Pancrecarb microspheres.

16
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Dr. Bai revised the assessment of the in vitro stability study (see Dr. Bai’s Addendum to
Clinical Pharmacology Review dated August 26, 2009) after the CMC reviewer had
identified a product deficiency (see Item #10 of Deficiency Items) related to measurement of
lipase activity. Dr. Bai’s final recommendation is for the Applicant to repeat the in vitro
stability study using the analytical method described in Deficiency Item #10 (i.e., use of a
minimum of 5 data points for determination of assay linearity rather than {§data points) but
otherwise the same study design as that submitted.

5.2 Recommendation

A Complete Response Action is the recommendation by the Clinical Pharmacology
discipline (see Deficiency Item # 19 in Section 13.1 Recommended Regulatory Action).

6. Clinical Microbiology

Clinical Microbiology considerations do not apply to this application because Pancrecarb is
not an antimicrobial agent.

7. Clinical/Statistical - Efficacy

7.1 Issues

The reader is referred to the Clinical Review by Marjorie Dannis dated August 27, 2009, and
the Statistical Review by Freda Cooner dated July 21, 2009, for complete information.

Each of the three strengths of this product (MS-4, MS-8 and MS-16) have been marketed in
the United States since 1995, 2000, and 2004 respectively, and are currently marketed under
the name “Pancrecarb.” It is not known if the Currently Marketed Product (CMP) and the To
be Marketed Product (TbMP) are the same formulation.

In addition, there 1s considerable clinical experience with similar formulations of porcine-
derived PEPs.

Clinical Studies

The pivotal study (06-001) and the supportive study (97-001-1B) were reviewed in depth by
the Clinical Reviewer. Pertinent features of these studies are summarized in the table below.

Table 4. Selected Pancrecarb Clinical Studies

Study No. Design Product Primary Endpoint / Objective No. of |Age (Years)| Patient
Pts Population
Randomized, double-blind, MS-16 and
06-001 placebo-controlled, two-way| Placebo Change in CFA 21 8-43 CF

Crossover
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Randomized, open-label, Decrease lipase dose by 50% of
97-001-1B|active-control two-way MS-8  [MS-8 and comparator, compare 19 12-27 CF
crossover CFA

(Table above is modified from table found in Clinical Review by Marjorie Dannis.)
A full listing of Pancrecarb clinical studies is provided in Appendix 2.

Efficacy Results

Study 06-001

The primary efficacy endpoint in the pivotal study 06-001 was the comparison of percent
coefficient of fat absorption (% CFA) to a % CFA on placebo treatment. % CFA is
determined from a 72-hour stool collection while the patient is consuming a high-fat diet.
The formula for the % Coefficient of Fat Absorption (CFA) is provided below:

% CFA = {[Fat intake (g/day) — Fat excretion (g/day)] / Fat intake (g/day)} X 100

In severely affected patients (i.e., patients with a baseline % CFA of < 40%), a clinically
meaningful change in % CFA is considered to be an increase of > 30%. For patients with
baseline % CFA > 40%, no accepted change in % CFA has been established. More severely
affected patients (i.e., patients with lower baseline % CFAs) are expected to experience
larger increases in % CFA with PEP treatment than less severely affected patients (i.e.,
patients with higher baseline % CFAs).

The pivotal study, 06-001, was a multicenter (US), randomized, double-blind, placebo-
controlled, two-treatment, crossover study evaluating the efficacy and safety of Pancrecarb
MS-16 in 24 patients, ages 8 to 43 years, with a confirmed diagnosis of Cystic Fibrosis (CF)
and Exocrine Pancreatic Insufficiency (EPI). Efficacy was assessed by the comparison of the
coefficient of fat absorption (CFA) following oral administration of Pancrecarb MS-16 and
placebo. Pertinent features of the study design are summarized in the table below.

Table 5. Pertinent Features of Study Design

Study Days Period* Treatment
-14 to -10 Screening Period (4 days) --
-10to 0 Dose Stabilization Period (7-10 days) Pancrecarb
1 to 2 (home) ) o
3 to 6 (GCRC) Treatment Period 1 (6-8 days) Pancrecarb or Placebo
7 to 10 Washout/Re-stabilization Period ( 7-10 days) Pancrecarb
1 to 2 (home) . o
3 to 6 (GCRC) Treatment Period 2 (6-8 days) Pancrecarb or Placebo

* The follow-up period includes the end of the study visit (14 days after discharge at the end of Treatment Period 2)
GCRC: General Clinical Research Center
(The table above is modified from a figure and supporting text found in the Clinical Review by Marjorie Dannis.)

Doses 1in this study were not to exceed a maximum lipase dose of 2500 lipase units/kg/meal,

which is in agreement with CFF recommendations (see Appendix 1). The dose for each

subject (for the Dose Stabilization Period and Treatment Periods) was selected as follows:

= Dose Stabilization Period: During the Dose Stabilization Period, a high-fat diet
(approximately 2 gm fat/kg/day) was consumed. The patient’s Pancrecarb MS-16 dose
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was managed in order to achieve control of pancreatic insufficiency symptoms and to
achieve stabilized status according to the clinician’s observations and subject’s signs and

symptoms.

= Treatment Periods: The dose chosen during the Dose Stabilization Period was used

during the subsequent Treatment Periods.

The results of the study show that 29 patients were enrolled in the study, and 24 patients were
randomized. Twenty-one patients completed the study. Three patients discontinued the
study after randomization (two for adverse events, and one for a protocol violation).

The demographics of the study are summarized in the table below.

Table 6. Demographics of Study 06-001

Children < 18 Adults > 18 Overall
(n=11) (n=13) (n=24)
|Age (years)
Mean (SD) 12 (2.9) 27(7.4) 20(9.4)
Min-Max 8-17 18-43 8-43
Gender, n(%)
Male 8 (73%) 10 (77%) 18 (75%)
Female 3 (27%) 3 (23%) 6 (25%)
Race, n(%)
White 11 (100%) 11 (85%) 22 (92%)
Black 0 (0%) 2 (15%) 2 (8%)

(Table above is taken from the Clinical Review by Marjorie Dannis.)

The mean age overall was 20 years (range 8 to 43 years). In children (> 7 to 17 years), the
mean age was 12 years. In adults (> 18 years), the mean age was 27 years. More males than
females were enrolled in both age groups (overall: 18 males, 6 females; children: 8 males, 3
females; adults: 10 males, 3 females). The patients were mostly Caucasian (92%) which is
consistent with the racial/ethnic prevalence of this disease.

The mean CFA for patients receiving Pancrecarb was 83%; the mean CFA for patients
receiving placebo (no treatment) was 46%. The mean change in CFA was 36% (p <0.001;
95% CI1[28, 45]). The FDA Statistician confirmed the results and was agreement with the
Applicant. The results are summarized in the table below.

Table7. Comparison of % CFA (Mixed Model ANOVA, Completed-Treatment Population)

Age Group Least Square Means Difference 05%% C1 of

: (PANCRECARB" M5-16 Difference

PANCRECARRB® Placeba minus Placeba)
M5-16

Orverall (n= 21} 82.458 46,296 36.162° 27781, 44.543
Children (n= 10} 80.841 45.834 35.007 22888, 47.127
Adults (n=11) B4.075 46,758 v 25,848, 48.786
* P<0.00]

(Table above is taken from the Clinical Review by Marjorie Dannis; source was listed as 06-001 Study Report.)

19



CDTL Memo e NDA 22-175 e Pancrecarb (pancrelipase) ® Exocrine Pancreatic Insufficiency e Digestive Care, Inc.

A simple t-test for two independent samples or a paired t-test was performed by the
Statistical Reviewer; similar results were seen. (See Statistical Review by Freda Cooner.)

The clinical reviewer and statistical reviewer also performed analyses of the primary
endpoint in subgroups defined by placebo CFA (<40% and > 40%). The results (from the
Statistical Review) are shown below:

Table 8. Comparison of CFA Stratified by Placebo CFA (%, Completed-Treatment Population) for
Study 06-001

r

Least Square Means Difference . 0594 CT of
Age Group PANCRECARB" MS-16 Placebo ﬁ;ﬁ%ﬁﬁﬁ} Difference
Placebo CFA = 40%
Overall (n=19) 76.990 15298 51.692° (38.390, 64.994)
Children (n=3) 73.629 24871 48.758° (29.947, 67.570)
Adults (n=4) 80.350 15.725 34.625° (35.813, 73437
Placeho CFA = 40%
Overall (n=12) 86.676 61018 15658 (18.008, 33.307)
Children n=3) 26.607 2.752 23.855° (12.075, 35.635)
Adultz=(fn=T) 86.745 59284 17461° (17.529,37.293)
*P=0.001
"P=0.0013

Source: Reviewer's Table
(Table above is taken form the Statistics Review by Freda Cooner.)

The patients who had a placebo CFA > 40% showed smaller increases in CFA after treatment
with Pancrecarb than patients who had a placebo CFA <40%. The statistical reviewer noted
that using the t-tests, these results did not change.

The statistical reviewer commented that although it can be concluded that there is an overall
treatment effect of Pancrecarb MS-16 on CFA, it is not known whether Pancrecarb MS-16
would improve CFA for the patients with placebo CFA levels greater than 80% due to lack of
data in that subgroup.

Study 97-001-1B

The supportive study, 97-001-1B, was a multicenter, randomized, open-label, active-
controlled, two-way crossover study evaluating the efficacy and safety of Pancrecarb MS-8.
This study, in 19 patients with a confirmed diagnosis of CF and EPI, was designed to
compare measures of fat malabsorption before (while on usual PEP treatment) and after oral
administration of Pancrecarb MS-8 at an approximately 50% reduced lipase dose.

Dosage: The dosage of Pancrecarb MS-8, the test pancreatic enzyme, and the reference
pancreatic enzymes [Creon® 20 (Solvay Pharmaceutical); Pancrease® MT-10 and MT-20
(Ortho/McNeil); Ultrase® MT-12, MT-18, and MT-20 (Axcan/Scandipharm)] were adjusted
to approximately 50% of each patient’s routine lipase dose requirement, but not lower than
approximately 1,800 USP units of lipase per gram of fat intake per day.

Overview of Study Design:
= Screening Visit: At the time of the screening visit, all patients had received pancreatic
enzyme therapy in the form of Creon®, Pancrease®, or Ultrase®. After determination of
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the current lipase dose, the existing enzyme therapy dose was reduced by approximately
50%, but no lower than approximately 1800 units of lipase per gram of fat intake per day.
Only those patients with a CFA < 85% during the initial approximately 50% reduced
enzyme dose were randomly assigned in the two crossover treatment periods.

= Treatment Periods: The study was carried out during two consecutive seven-day
treatment periods in patients with CF. These reduced lipase doses were maintained
throughout the study during each seven day treatment arm of the study. Following the
first stool collection, the patients were instructed to collect stools for an additional three
days on their reduced lipase dose.

The results of the study show (b) @)

The demographics of the study are summarized in the table below.

Table 9. Summary of Baseline Demographics (ITT Population)

Cincinnati site Indianapolis site Overall®
n=238) (n=11) (n=19)
Gender, n (%)
Male 5 (62.5%) 4 (36.4%) 9 (47.4%)
Female 3 (37.5%) 7 (63.6%) 10 (52.6%)
Race, n (%)
White 8 (100.0%) 10 (90.9%) 18 (94.7%)
Black 0 (0.0%) 1(9.1%) 1(5.3%)
Age (years)
Mean (SD) 15.5 (3.2) 19.4 (4.4) 17.8 (4.3)
Min — Max 13.2-22.7 12.2-27.6 12.2-27.6

# The results are in agreement with those from the Applicant.
(Table above is taken from the Clinical Review by Marjorie Dannis.)

The mean age overall was 18 years (range 12 to 28 years). Approximately equal proportions
of males and females were enrolled. The patients were mostly Caucasian (95%) which is
consistent with the racial/ethnic prevalence of this disease.

The ITT results (see table below) e

As per the Sponsor’s analysis, this change in CFA
was statistically significant (see table below).
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Table 10. Efficacy Results Study 97-001-1B

Pancrecarb MS-8 Usual EC Enzyme P-value
Mean (SD) Mean (SD)
ITT Population (n=19)
CFA (%) l =
PP Population (n=18) B
CFA (%)

* One patient (011) at the Indianapolis site was non-compliant to the protocol specified diet and was identified by the
sponsor as a major protocol violation.
Table above is taken from the Clinical Review by Marjorie Dannis; source was listed as Statistical Reviewer’s Table.

The statistical reviewer commented: “Due to the fact that this study was open-label, had no
washout period between two crossover treatment periods, used repeated treatment
assessments, and had changes in the analysis plan, the results cannot reliably support an
efficacy claim.”

Dosage Strength Formulations

Comparability of the. ®® formulations ( ®*® MS-8, and MS-16) relative to one another
was not shown by the information provided in the NDA submission. 24

The clinical and statistical reviewers each noted that although the pivotal study (06-001)
demonstrated a treatment effect with the MS-16 formulation, the other controlled study (97-
001-1B) lacked statistical rigor to support any efficacy claims of the MS-8 formulation, and
there were no other controlled clinical studies submitted in support of demonstration of

efficacy of MS-8 @@ Thus, the reviewers were unable to determine the efficacy of the
PO\ S-8 formulations.

7.2 Recommendation
The Clinical Reviewer recommended that if an approval action was taken, only the MS-16
dosage strength formulation should be allowed for approval as the clinical data submitted in

the NDA are adequate to label the MS-16 formulation for patients with EPI; the Statistical
Reviewer agreed with this recommendation.
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For the other dosage strength formulations ( ®® MsS-8), the Clinical Reviewer

recommends the following:
() (4)

The above will be communicated to the Applicant in the CR letter (see Item #20 in Section
13.1 Recommended Regulatory Action).

8. Safety

The reader is referred to the Clinical Review by Marjorie Dannis dated August 27, 2009 for
complete information.

There is extensive clinical experience with porcine-derived PEPs in patients, as these have
been in clinical use since prior to 1938. The AE profile of PEPs has been well described in
the clinical literature; the long-term safety experience has demonstrated that the PEPs are
relatively safe.

The PEP Guidance states that it is not necessary to conduct long-term safety evaluations of
PEPs in support of PEP NDAs; this is largely because of the long and extensive safety
experience with PEPs. The PEP Guidance however does state that a short-term safety
evaluation is required during the clinical efficacy studies. Since PEPs act locally in the
gastrointestinal tract and are not absorbed, the Guidance further recommends that the safety
variables assessed should focus predominantly on the monitoring of clinical signs and
symptoms during these clinical trials.

A key exception to the relative safety of PEPS is fibrosing colonopathy (FC):

» Fibrosing Colonopathy: FC is a rare but serious condition that may result in colonic
stricture. Most of the cases of FC have been reported in younger children with CF.
Although the etiology of FC is not known with certainty, FC has been associated with
high dose exposure to PEPs. Consensus guidelines have been established by the Cystic
Fibrosis Foundation (CFF) in order to limit the maximum daily dose; the guidelines
recommend that PEP doses not exceed 10,000 lipase units/kg/day or 2,500 lipase
units/kg/meal.”™’ (See also Appendix 1.) Continued monitoring for fibrosing

" Borowitz DS, Baker RD, Stallings V. Consensus Report on Nutrition for Pediatric Patients with Cystic
Fibrosis. J Pediatric Gastroenterology and Nutrition. 2002 Sep; 35: 246-259.

¥ Borowitz DS, Grand RJ, Durie PR, et al. Use of pancreatic enzyme supplements for patients with cystic
fibrosis in the context of fibrosing colonopathy, J Pediatrics 1995; 127: 681-684.

? FitzSimmons SC, Burkhart GA, Borowitz DS, et al. High-dose pancreatic-enzyme supplements and fibrosing
colonopathy in children with cystic fibrosis. NEJM 1997; 336: 1283-1289.
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colonopathy that is associated with PEP use is likely to best be performed through global
safety surveillance.

Other safety concerns with PEPs are described in the literature, and include the following:

» Hyperuricemia/Hyperuricosuria: Hyperuricemia/hyperuricosuria is thought to occur due
to aborption in the gastrointestinal tract of porcine purines; this is particularly of concern
in patients with renal impairment, gout or hyperuricemia.

» Hypersensitivity: Hypersensitivity reactions including skin reactions (e.g. pruritus,
urticaria) and respiratory reactions (e.g., dyspnea, wheezing) are thought to occur due to
inhalation of the PEP powder that may occur when the capsules are opened.

» Irritation to Oral Mucosa: Disruption of the protective enteric coating, and early release
of the enzymes may lead to the irritation of the oral mucosa as well as loss of enzyme
activity.

The theoretical risk of viral transmission is summarized below:

» Theoretical Risk of Viral Transmission: There is a concern that because PEPS are
porcine-derived products, there may be a risk of porcine viruses being transmitted to
humans although no such case has been documented, and there are procedures in place to
minimize this risk (e.g., certificates of health of animals, acceptance criteria, viral load
testing, viral inactivation studies, and surveillance for animal diseases). This was also the
subject of an Anti-Viral Advisory Committee that took place on December 2, 2008 for
Creon; the Committee generally agreed that physicians and patients should be informed
of the theoretical risk of viral transmission but the overall risk/benefit profile should not
be considered unfavorable so as to preclude patients from receiving the drug.'™!" (See
also Section 2.2.1 of this review, and the Drug Product and Drug Substance Reviews.)

8.1 Issues

The reader is referred to Clinical Review by Marjorie Dannis dated August 27, 2009 for
complete information.

Exposure

The safety population includes 262 subjects exposed to Pancrecarb covering a treatment
period ranging from seven days to more than two years. (The safety population was defined
as any subject who received at least one dose of Pancrecarb.)

1 Antiviral Drugs Advisory Committee (December 2, 2008);
<http://www.fda.gov/ohrms/dockets/ac/cder08 html#AntiviralDrugs>
" Ku, Joanna. CDTL Review of NDA 20-725, April 30, 2009.
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The safety of Pancrecarb was evaluated in ten clinical studies; Studies 06-001 and 97-001B
have been described in detail in Section 7 of this review; the other eight studies are described
in Appendix 2.

The overall exposure is summarized by study in the table below.

Table 11. Mean Lipase Doses and Duration of Dosing in Clinical Studies

Study No. Duration of Lipase Dose PANCRECARB™ Comparator
PANCRECARB* Measure Mean Lipase Units Mean Lipase
Treatment Units
06-001 PANCRECARB" MS-16 Placebo
7 days Umitskg/meal 1.565 (SD 363) n'a
97-001-1B PANCRECARB" MS-3 Usual Enzyme*
7 days Unitskg/meal 1,158 (SD 429) 1.145 (SD 448)
Units’kg/day 4237 (SD 1.873)° 4,189 (SD 1.913)
091897 PANCRECARB" MS-8 Initial History
Up to 2 years Units’kg/day 4.576 (SD 3.071) 9.898 (SD 12.004)
97-001-2 PANCRECARB" MS-8 Creon” 10 or 20
7 days Units’kg/day 8.682 (SD 3.369) 16,519 (SD 7.207)
071503 PANCRECARB"™ MS-16 Usual Enzyme*
14 days Units’kg/day 5.430 (SE 510) 7838 (SE63T)
2001-180 PANCRECARB" MS-4 Viokase” powder®
30 days Units’kg/day 4,490 (SE 1.251) 9.128 (SE 1.251)
020296 PANCRECARB"* MS-8° Cotazym®™ ECS-8
14 days Units’kg/day 6.071 (SD 1.072) 6.210 (SD 1.860)
111395 PANCRECARB"™ MS-8° Usual Enzyme**
Phase 2 Phasze 3 Phase 1
14 days Umits/day 273,143 182,503 323,200
(per phase) (SD 153.014) (SD 87.907) (SD 153.823)
Units’kg/day ° 5,811 4,096 6,873
092100 PANCRECARB" MS-8 Placebo
7 days Capsules/Day 6.9 (SD2.8) n/a

*Creon® 20 (Sclvay Pharmaceutical); Pancrease® MT-10 and MT-20 (OrthoMcNeil); Ultrase® MT-12, MT-18 and MT-20
(Axcan/Scandipharm)

*+Creon® 20 (Solvay Pharmaceutical); Pancrease™ MT-16 (Ortho/McNeil); Ultrase™ MT-20 (Axcan/Scandipharm); Cotazym™
ECS-8 (Organon)

* Units/kg/day represent an approximate 48% reduction from the patients’ usual lipase dose of 8,760 units, calculated from
the averaze of the range of the number of capsules per day at study entry.

® Viokase® is a registered trademark of Axcan/Scandipharm.

¢ A previous formulation )PAN CRECARB™ (pancrelipase) MS-8 drug product was used i these studies.

4 Units/kg/day estimated using a mean body weight of 47kz.

n/a= not applicable

(Table above is taken from the Clinical Review by Marjorie Dannis; source is listed as the Applicant’s submission.)

Postmarketing Experience (CMP): The manufacturer does not have specific data on the
number of patients treated with Pancrecarb. However, based on distribution data for the
annual period of January 2007 through December 2007, approximately @@ pancrecarb
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capsules were shipped to wholesalers. If the usual range of daily intake of Pancrecarbis 10 to
20 capsules, this would represent approximately ®®@ patients currently being treated
with Pancrecarb on an annual basis. It should be noted that it is not known if the CMP and
the TBMP are the same formulations (see Section 3.1).

Safety Findings

Deaths: Four deaths were recorded during the 2-year long term (091897) study period; none
were attributed to the use of Pancrecarb MS-8 (see Clinical Review). No other deaths were
reported during any other study with Pancrecarb.

SAEs: Three Pancrecarb treated patients experienced four AEs (CF exacerbation and
sinusitis in first patient, MV A in second patient, CF in third patient); each of these was
considered serious by the study investigator(s). None of the SAEs were considered related to
treatment (see Clinical Review). There were two additional hospitalizations (for
exacerbation of CF) that were SAEs but not initially reported as such; these events were not
considered to be related to enzyme treatment.

Dropouts and/or Discontinuations: Overall, 22 patients (8%) from the total safety population
of 262 discontinued for reasons attributed to AE(s); 18 of those 22 were receiving
Pancrecarb. The long-term study (091897) contributed 13 of the 18 Pancrecarb patients who
discontinued due to AE(s). The majority of the AEs were gastrointestinal in nature. The
Applicant reported that an additional seven patients discontinued Study 091897 for reasons
noted to be due to AE(s) on the CRF clinical summary page, but due to insufficient
information, these events were not included in the ISS AE database. The clinical reviewer
examined the reports for each of these seven patients, and noted that each of the
discontinuations was gastrointestinal in nature (see Clinical Review).

Hypersensitivity Reactions: Two cases of hypersensitivity reactions were reported:

= In Study 06-001, a 17-year-old female experienced a mild rash during treatment phase 2
(Pancrecarb MS-16) which was considered unrelated to study medication, and which
resolved with concomitant medication.

= In Study 97-001B, a 17-year-old male experienced a moderate intensity rash during
treatment phase 2 (Pancrecarb MS-8) which was considered possibly related to study
medication. No action was taken and the event resolved completely.

Common AEs: Ofthe 262 patients treated with Pancrecarb that were enrolled in a total of 9
clinical studies, 77 (29%) experienced 148 AEs. Of these, 36 (14%) patients experienced at
least one AE that was possibly, probably or definitely related to treatment. The most
commonly reported AE (>5% incidence) in the Pancrecarb treated safety group was
abdominal pain, with 14 events reported, 11 of which were considered related to treatment.
There were 7 reports of severe abdominal pain, 6 of which were considered related to
treatment. Other AEs reported for patients treated with Pancrecarb included upper abdominal
pain and headache (n=8 each), diarrhea and flatulence (n=7 each), abdominal distension and
frequent bowel movements (n=6 each).
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Postmarketing Experience (CMP): Pancrecarb capsules were introduced onto the US market
by Digestive Care, Inc. in 1995 as a physician prescribed pancreatic enzyme replacement
therapy. Annual Drug Product Reviews have been prepared since 2002. Over this period of
time, only two product complaints relating to an adverse drug reaction have been reported. A
case of Distal Intestinal Obstructive Syndrome (DIOS) was reported that was determined to
be congenital and not considered by the physician to be related to treatment with Pancrecarb,
and one case of allergic reaction (itching and red, blotchy rash on face) in a patient with a
history of allergy to another pancrelipase product. It should be noted that it is not known if
the CMP and the TBMP are the same formulations (see Section 3.1).

Conclusion: The Clinical Reviewer concluded that the AE profile of Pancrecarb as described
in the individual studies and in the pooled analysis was consistent with the currently
described AE profile of PEPs in the medical literature. In general, AEs tended to reflect
underlying disease, and were most commonly reported in the gastrointestinal (GI) and
respiratory systems.

8.2 Recommendation

The Clinical Reviewer recommended that the Risk Evaluation and Mitigation Strategy
(REMS) be required as part of approval should Pancrecarb receive an Approval action during
a subsequent review cycle. A REMS is recommended to ensure that the benefits of the drug
outweigh the risk of fibrosing colonopathy associated with higher doses of PEPs, and the
theoretical risk of transmission of viral disease to patients (see Deficiency Item #21 in
Section 13.1 Recommended Regulatory Action, and see Section 13.3 Recommendation for
Postmarketing Risk Evaluation and Mitigation Strategy Requirements).

9. Advisory Committee Meeting

This application was not presented to an Advisory Committee.

10. Pediatrics

The application was not presented to the Pediatric Research Committee (PeRC) during this
review cycle because Pancrecarb is not recommended for Approval during this review cycle.
Presentation to PeRC may occur should Pancrecarb receive an Approval action during a
subsequent review cycle.
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11. Other Relevant Regulatory Issues
11.1 Lack of QT Evaluation

There was no thorough QT assessment for this product and the clinical studies did not
incorporate collection of ECG data. Pancrecarb is not systemically absorbed.

11.2 Division of Scientific Investigations (DSl) audits

The reader is referred to the DSI Review by Roy Blay, dated June 26, 2009 for complete
information.

DSI inspections of two clinical sites of Study 06-001 were performed; these were Site 007
(Dr. Strausbaugh; Cleveland, Ohio; n=6) and Site 191 (Dr. Ahrens; lowa City, lowa; n=5).
These sites were selected by the Division because each of these sites had large percentages of
the overall study population; in addition, Site 007 had the highest mean change in the
coefficient of fat absorption (%CFA) among study sites. The DSI Inspector commented that
for each of the sites review of the records revealed no significant discrepancies/regulatory
violations.

The recommendation by the DSI Inspector is that the data generated by the clinical sites of
Drs. Strausbaugh and Ahrens appear acceptable in support of the application.

11.3 Drug Shortage

Currently, Creon is the only PEP that is available on the market that has undergone the NDA
review process. There are other PEPs on the market that have not undergone the NDA
review process, but these will not be able to be marketed after April 28, 2010; as per the FR
Notice (see Section 2.2.1), all PEPs must have an open IND by April 28, 2008, an NDA
submitted by April 28, 2009, and an approved NDA by April 28, 2010. The impact of a
Complete Response action for Pancrecarb on the possible development of a drug shortage in
the near future (i.e., by April 28, 2010; the time that all marketed PEPs must have an
approved NDA) is not known at the present time.

11.4 Facilities Inspection

During a recent inspection of Scientific Protein Laboratories and Digestive Care, Inc., the

manufacturing facilities for this application, the field investigator conveyed deficiencies to
the representative of each facility. Satisfactory resolution of these deficiencies is required
before this application may be approved.
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12. Labeling

12.1 Proprietary name

A review of the trade name “Pancrecarb” was performed by Melina Griffis in the Division of
Medication Errors Prevention and Analysis (DMEPA), Office of Surveillance and
Epidemiology (OSE) (see DMEPA Tradename Review dated March 19, 2009). DMEPA
objects to the use of the proprietary name, Pancrecarb, for this product. The results of the
Proprietary Name Risk Assessment found the proposed name, Pancrecarb, @re)

A label and labeling review was also performed by Melina Griffis in the Division of
Medication Errors Prevention and Analysis (DMEPA), Office of Surveillance and
Epidemiology (OSE) (see DMEPA Label and Labeling Review dated May 8, 2009). Using
Failure Mode and Effects Analysis and lessons learned from post-marketing experience with
the pancrelipase products, DMEPA evaluated the container labels, carton labeling and insert
labeling. DMEPA’s findings indicate that the presentation of information in the labels and
labeling @@ Detailed
reasons and recommendations are provided in the DMEPA Label and Labeling Review.
Since Pancrecarb is not recommended for Approval during this review cycle, labeling
changes will be planned for negotiation with the Applicant should Pancrecarb receive an
Approval action during a subsequent review cycle.

12.2 Division of Drug Marketing, Advertising, and Communications
(DDMAC) Comments

The Division of Drug Marketing, Advertising and Communications (DDMAC) found the
proposed proprietary name misleading from a promotional perspective. This is documented
in the Tradename review by Melina Griffis dated March 19, 2009.

12.3 Physician Labeling / Medication Guide / Carton and Container
Labeling

Since Pancrecarb is not recommended for Approval during this review cycle, labeling
changes (to Physician Labeling, Medication Guide, and Carton and Container Labeling) will
be planned for negotiation with the Applicant should Pancrecarb receive an Approval action
during a subsequent review cycle.
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13. Recommendationsg/Risk Benefit Assessment

13.1 Recommended Regulatory Action

The recommended action is Complete Response (CR).

The CMC Drug Product Reviewer recommends this NDA for CR because he identified a
number of deficiency items in the application; these included deficiencies in release testing,
stability testing, process validation, acceptance criteria, and reference standards. In addition,
viral and non-viral Drug Substance deficiencies (identified by the CMC Drug Substance
Viral Issues Reviewer and the CMC Drug Substance Non-Viral Issues Reviewer) will be
communicated in a separate letter to the DMF Holder, @@ (DMF| ®©),

The Clinical Pharmacology Reviewer recommended this NDA for CR; she requested that the
in vitro stability study be repeated because the analytical method used to measure lipase
activity was not adequately validated.

The Nonclinical Pharmacology/Toxicology Reviewer recommended this NDA for approval.

The Clinical Reviewer recommended that if an approval action was taken, only the MS-16
dosage strength formulation should be allowed for approval as the clinical data submitted in
the NDA are adequate to label the MS-16 formulation for patients with EPI; the Statistical
Reviewer agreed with this recommendation. The Clinical Reviewer identified a deficiency
item for the other dosage strength formulations ( ®®@ MS-8). In addition, the Clinical
Reviewer recommended that the Risk Evaluation and Mitigation Strategy (REMS) be
required as part of approval should Pancrecarb receive an Approval action during a
subsequent review cycle.

The following deficiencies identified by the CMC Reviewers, the Clinical Pharmacology
Reviewer, and the Clinical and Statistical Reviewers should be communicated to the

Applicant in the CR letter:

CR Letter to DCI (NDA 22-175):

CMC Deficiencies:

1. Your release testing program is inadequate. Specifically, we have identified the
following deficiencies:

a. You have not included an analytical test to control for product-related and
process-related impurities. Product and process-related impurities should be
monitored and appropriate acceptance criteria, based on process capability,
manufacturing history and clinical experience should be developed and
implemented. An analytical methodology such as, but not limited to, HPLC
would be suitable to assess the purity of your product.
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b. You have not included analytical tests to monitor particle size, target weight
of pellets/capsule and capsule disintegration time. Appropriate analytical
methodologies should be used and acceptance criteria established.

2. Your stability program does not provide assurance that product stability 1s
adequately controlled. Specifically, we have identified the following deficiencies:
a. You have not included analytical techniques that monitor product degradation

such as, but not limited to, HPLC.

b. The acceptance criterion for lipase activity should be revised to include an
upper and lower limit.

c. The stability data you have provided indicate that some drug product lots
show a clea1 ®® trending in the dissolution profile over a 12-month
period whereas some other lots maintain a stable dissolution profile. Please
provide an explanation for these inconsistencies in the stability data.

d. You are currently reporting @@ content as a combination of all

@@ measured. Please provide acceptance criteria for each of the N
separately.

e. Expiry dating for a protein product is based on real-time and real-temperature
stability data. You have not provided real-time stability data to support a 24
month expiry.

f. Please provide your rationale for using , In addition to
gelatin capsules, and justify why additional stability or clinical data are not
necessary.

g. You have not provided a study that addresses the stability of the product once
the final container is opened in the pharmacy or by the patient. Please provide
forced degradation studies (i.e. photostability, moisture conditions, etc.)
conducted on the drug product to support in-use stability of drug product.

h. Please update your stability protocol to include O testing at all
test stations.

(b) (4)

3. You have not provided sufficient information to the Agency to evaluate the
®® steps in your manufacturing process. Please provide studies you

have conducted and documentation of procedures you have in place to support
() @)

4. You are ®® drug substances manufactured by different processes (1206 and
1208) to achieve a defined target lipase activity. However, you have not provided
sufficient information to evaluate whether the . ®® step in your manufacturing
process will result in a homogeneously ®& drug substance. Please provide
validation studies that address the homogeneity of the b drug substance
used to manufacture ®@ MS8 and the homogeneity of the O drug
substance used to manufacture MS16.

5. Due to the critical role of ®® in lipase activity, adequate control of
activity must be ensured in drug product. Please provide information that
demonstrates you have control of @@ activity in drug substance and product.

(b) (4)
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6.

10.

11

12.

13.

14.

15.

You have not submitted sufficient information in the NDA to evaluate your
qualification program for the lipase olive oil substrate. Please provide
qualification results for olive oil testing, and establish and justify specifications
for critical olive o1l components.

Please provide a description of your qualification program for incoming 1206 and
1208 drug substances.

We recommend that an internal reference standard that reflects the drug product
commercial manufacturing process be used, in addition to the pancrelipase drug
substance reference standard, in all release and stability testing. Please develop a
rigorous qualification program aimed at ensuring that the quality attributes of the
internal reference standard are maintained when new internal reference standards
are required and manufactured.

Due to the potential inconsistencies and reliance on the USP lipase reference
standard, we recommend the development and implementation of a method that
includes a measurement of absolute units to ensure accurate and consistent lipase
activity for the working reference standard.

In regards to your analytical methodologies, we have the following comments:

a. The assessment of linearity for the lipase and protease assays is conducted
using | data points. We recommend a minimum of 5 data points for
deternfiination of assay linearity.

b. Please clarify your acceptance criteria for lipase assay linearity.

c. To support validation of @@ assay precision, please clarify the

4 b) (4 - - -
amounts of e ®® ysed during assay validation.

and

Please provide detailed information regarding the chemistry, manufacturing and
controls for the cellulose acetate phthalate and diethyl phthalate used for, %
of the product.

Please provide the drug product release test sampling plans.

Please provide a comparison of the formulation of the To be Marketed Product
(TbMP) and the Currently Marketed Product.

We do not have sufficient information to evaluate your process validation. Please

provide the following information:

a. The process validation report, with all relevant supporting data to demonstrate
that your process 1s adequately controlled.

b. Clarify the method used to assess the yield in O@ of drug
product manufacturing.

Please provide representative vendor COAs and your testing results of the
excipients used in the manufacturing of % MS-8 and MS-16.
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16. The DMF you have referenced for the ®® 1k DMF ®%_ is closed. Please
provide CMC information, including ®® content, for O® i

17. We noticed discrepancies between the manufacturing dates of drug products lots,
and the dates the Certificate of Analyses were signed. In some cases, over two
years elapsed between manufacturing and CoA sign off. Please explain these
discrepancies.

18. The @@ DMF # ®® has been reviewed in
support of NDA 022175 and found to contain deficiencies. A letter will be sent to
©@ isting the deficiencies. ' ®® should address the deficiencies and update the
DMEF by directly submitting information to the DMF. Please notify us when ®%
has submitted the requested information.

Clinical Pharmacology Deficiency:

19. The submitted applesauce study (Protocol #080705) is not acceptable because the
lipase assay method was not adequately validated (see PRODUCT QUALITY
Comment #10 above). We recommend that you repeat the applesauce study with
newly validated analytical methods and submit the results for our review. The use
of applesauce as a mixing medium to facilitate product administration will be
labeled based on the results of the repeat study, if found acceptable.

Clinical Deficiencies:

20. We were unable to determine the efficacy of the ®@NS-8 formulations
because the studies submitted @@ were not adequate to
demonstrate the effectiveness of the WHMS-8 formulations. In addition,
comparability of the. ®®formulations  ©®*“ MS-8, MS-16) relative to one
another was not shown by the information provided in the NDA submission.

(b) (4)

21. As described in our letter dated March 19, 2009, in accordance with section 505-1
of the FDCA, we have determined that a REMS i1s necessary for Pancrecarb
(pancrelipase) Delayed-Release Capsules and other porcine-derived pancreatic
enzyme products (PEPs) to ensure that the benefits of the drug outweigh the risk
of fibrosing colonopathy associated with higher doses of PEPs, and the theoretical
risk of transmission of viral disease to patients.
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We acknowledge the submission of your REMS documents on July 31, 2009.
Once FDA finds the content of your REMS acceptable and determines that the
application can be approved, we will include these documents as an attachment to
the approval letter that includes the REMS.

Under 21 CFR 208.24(d), you are responsible for ensuring that the label of each
container or package includes a prominent and conspicuous instruction to
authorized dispensers to provide a Medication Guide to each patient to whom the
drug is dispensed, and states how the Medication Guide is provided. You should
submit marked up carton and container labels of all strengths and formulations
with the required statement alerting the dispenser to provide the Medication
Guide. We recommend the following language dependent upon whether the
Medication Guide accompanies the product or is enclosed in the carton (for
example, unit of use):

“Dispense the enclosed Medication Guide to each patient.” or

“Dispense the accompanying Medication Guide to each patient.”
Prominently identify submissions related to the proposed REMS with the
following wording in bold capital letters at the top of the first page of the

submission:

NDA 022175
PROPOSED REMS-AMENDMENT

If you do not submit electronically, please send 5 copies of your REMS-related
submissions.

Letter to/ @“ (DME )

The following drug substance deficiencies should be communicated in a letter to the DMF
Holder, ®® (DMF = @®).

Viral DS Deficiencies:

1.

You have not provided a detailed description of the sanitizing/cleaning procedures
in place to help prevent viral cross contamination between different batches of
drug substance. Please provide a detailed description of your sanitization
program and provide an assessment of the ability of cleaning agents currently
used in the facility to inactivate viral agents. If the cleaning agents are
inadequate, provide a plan to implement appropriate cleaning agents to ensure
inactivation of viral agents to prevent cross contamination between different
batches of drug substance. Include a description of any additional procedures in
place when dealing with equipment contaminations with a virus that possess a risk
to product quality.
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2. Develop and validate an infectivity assay for PCV1 (Porcine Circovirus 1) for use
in the lot release specifications for the drug substance.

3. Establish lot release specifications for PPV (Porcine Parvovirus) and PCV2
(Porcine Circovirus 2) for drug substance release.

4. It is our understanding that the current sensitivity of viral detection assays does
not appear to provide adequate assurance that released drug substance will be free
of EMCYV (Encephalomyocarditis Virus), HEV (Swine Hepatitis E Virus), SVDV
(Swine Vesicular Disease Virus), Reo (Reovirus), Rota (Rota Virus), Influenza,
VSV (Vesicular Stomatitis Virus), and PTV (Porcine Teschovirus) viruses.
Provide the rationale why your proposed control strategy provides an appropriate
level of control for these (for NDA 22-175) given the current estimate of the
manufacturing process’s ability to inactivate these viruses and the sensitivity of
viral assays. This should include, calculation of estimated viral particles per dose
(based on the limit of assay detection) for enveloped and non enveloped viruses
per ICH guidance Q5A. If the estimated viral particles per dose is unacceptable
you will need to improve the sensitivity of the qPCR assays used for monitoring
viral load entering the manufacturing process and for drug substance release
testing.

5. Assess the risk to product quality associated with hokovirus, and submit a control
strategy for mitigating the risk to product quality.

6. Revise your animal surveillance program and the risk assessment evaluation for
source animals to capture new and emerging viral adventitious agents. The
proposed program will include an example using Ebola virus, recently described
in pigs from the Philippines, to illustrate how these programs will be
implemented.

Non-Viral DS Deficiencies:

7. Please provide the results of the forced degradation studies used to evaluate the
suitability of the RP-HPLC method.

8. Please define the amount of raw material used in the manufacturing of drug
substance 1206.

9. Please provide a scientific justification as to why the acceptance criterion for
®® is different between drug substance 1206 and 1208.

10. On page 47 of the 2008 annual update (Section 3.2.S.2) you refer to “finished
product”. Please clarify what you define as “finished product.

11. You have not submitted information on drug substance manufactured with the
1206 process. Please provide:
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a. In-process control testing acceptance criteria for lipase activity and microbial
limits B

b. Acceptance range of yield for each critical manufacturing step and provide
information supporting this range.

c. Operating and performance parameters for critical steps in the manufacture of
1206 and 1208.

d. Process validation data for 1206 drug substance.

e. ®® enzyme activity characterization studies on drug substance

1206 using olive oil as substrate.

12. In your release testing program of drug substance 1206 and 1208, establish
acceptance criteria with upper and lower limits for peak areas for all peaks
identified by RP-HPLC.

13. In regards to your release and stability programs for drug substance 1206, we
have the following comments:
a. Establish acceptance criteria for enzymatic activities with upper and lower
limits.
b. Include additional, quantitative assays, but not limited to RP-HPLC, to
measure product-related substances and impurities..

14. Provide trended stability data of drug substance 1206.

15. We recommend you expand your olive oil testing program to include monitoring
for critical olive o1l attributes. Please establish acceptance criteria for critical olive
oil components (i.e. oleic acid), based on your historical testing results.

16. Please submit the following enzyme method validation study protocols and
reports to the DMF: Lipase O protease B

and Amylase R

17. Please identify an expiry or hold time for 1206 and 1208 drug substance before
®® and provide data supporting your proposal.

©®® is not adequate. Specifically, we

18. Your testing program for the 1206
have the following comments:

a. Please update the testing protocol to include additional tests for
measurement of impurities, such as HPLC.

b. Please revise your acceptance criteria for enzyme activity by establishing
upper and lower limits. Established acceptance criteria for all the tests
performed.

c. Please provide a clear description of the LOD method and clarify the unit
of measurement.

19. Due to the potential inconsistencies and reliance on USP lipase reference
standard, we recommend the development and implementation of a method that
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includes a measurement of absolute units to ensure accurate and consistent lipase
activity for the working reference standard.

20. Please submit the results of the study conducted to demonstrate the equivalency of
the .

13.2 Risk Benefit Assessment

The benefit characteristics appear similar to those of already marketed PEPs for treatment of
EPI. The outstanding risk issues with this application are the significant deficiencies
identified from the CMC discipline (including release testing, stability testing, process
validation, acceptance criteria, and reference standards from a drug product perspective, and
both viral and non-viral issues from a drug substance perspective).

13.3 Recommendation for Postmarketing Risk Evaluation and Mitigation
Strategy Requirements (REMYS)

See Deficiency Item #21 (in CR Letter to DCI) in Section 13.1 of this review.

13.4 Recommendation for Postmarketing Required Pediatric Studies

Since Pancrecarb is not recommended for Approval during this review cycle,
recommendations for postmarketing required pediatric studies will be made should
Pancrecarb receive an Approval action during a subsequent review cycle.

13.5 Recommendation for other Postmarketing Study Requirements
(PMRs)

PMR studies are recommended, with the following language for the Complete Response
Letter:

POSTMARKETING REQUIREMENTS UNDER 505(0)

Title IX, Subtitle A, Section 901 of the FDAAA amends the FDCA to authorize FDA
to require holders of approved drug and biological product applications to conduct
postmarketing studies and clinical trials for certain purposes, if FDA makes certain
findings required by the statute (section 505(0)(3)(A)). This provision took effect on
March 25, 2008.
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We have determined that an analysis of spontaneous postmarketing adverse events
reported under subsection 505(k)(1) of the FDCA will not be sufficient to assess a
known serious risk of fibrosing colonopathy and the unexpected serious risk of
transmission of viral disease to patients taking Pancrecarb (pancrelipase) Delayed-
Release Capsules.

Furthermore, the new pharmacovigilance system that FDA is required to establish
under section 505(k)(3) of the FDCA has not yet been established and is not sufficient
to assess this serious risk.

Therefore, based on appropriate scientific data, FDA has determined that, if this
application is approved, you will be required, pursuant to section 505(0)(3) of the
FDCA, to conduct:

1. A 10 year, observational study to prospectively evaluate the incidence of
fibrosing colonopathy in patients with cystic fibrosis treated with Pancrecarb
(pancrelipase) Delayed-Release Capsules in the US and to assess potential risk
factors for the event.

2. A 10 year, observational study to prospectively evaluate the risk of
transmission of selected porcine viruses in patients taking Pancrecarb

(pancrelipase) Delayed-Release Capsules.

The specific details of these required postmarketing studies will be described more
fully in the approval letter for this application, if it is approved.

13.6 Recommendation for Postmarketing Study Commitments (PM Cs)

Since Pancrecarb is not recommended for Approval during this review cycle, postmarketing
commitments will be planned for negotiation with the Applicant should Pancrecarb
receive an Approval action during a subsequent review cycle.

13.7 Recommended Commentsto Applicant

None.
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APPENDIX 1
The CFF Dosing Guidelines (from Borowitz et al., 1995'?) are provided below:

“Infants may be given 2000 to 4000 lipase units per 120 ml of formula or per
breast-feeding. Although it makes physiologic sense to express doses as lipase units
per gram of fat ingested, a weight-based calculation is a practical substitute beyond
infancy. Enzyme dosing should begin with 1000 lipase units/kg per meal for children
less than age four years, and at 500 lipase units/kg per meal for those older than age 4
years. Enzyme doses expressed as lipase units per kilogram per meal should be
decreased in older patients because they weigh more but tend to ingest less fat per
kilogram of body weight. Usually, half the standard dose is given with snacks. The
total daily dose should reflect approximately three meals and two or three snacks per
day.

If symptoms and signs of malabsorption persist, the dosage may be increased
by the CF center staff. Patients should be instructed not to increase the dosage on
their own. There is great interindividual variation in response to enzymes; thus a
range of doses is recommended. Changes in dosage or product may require an
adjustment period of several days. If doses exceed 2500 lipase units/kg per meal,
further investigation is warranted (see discussion of management of CF, below). It is
unknown whether doses between 2500 and 6000 lipase units/kg per meal are safe;
doses greater than 2500 lipase units/kg per meal should be used with caution and only
if they are documented to be effective by 3-day fecal fat measures that indicate a
significantly improved coefficient of absorption.

Doses greater than 6000 lipase units/kg per meal have been associated with
colonic strictures in children less than 12 years of age, whether standard-strength
enzymes or high-strength pancreatic enzymes were taken. Patients currently
receiving higher doses should be examined and the dosage either immediately
decreased or titrated downward to a lower range.”

Borowitz et al. 2002"? states:

“To avoid fibrosing colonopathys, it is recommended that enzyme doses should
be less than 2500 lipase units/kg per meal or less than 4000 lipase units/gram fat per
day.”

FitzSimmons et al. 1997"* states:
“A 1995 consensus conference on the use of pancreatic-enzyme supplements
sponsored by the U.S. Cystic Fibrosis Foundation recommended that the daily dose of
pancreatic enzymes for most patients remain below 2500 units of lipase per kilogram

12 Borowitz DS, Grand RJ, Durie PR, et al. Use of pancreatic enzyme supplements for patients with cystic
fibrosis in the context of fibrosing colonopathy, J Pediatrics 1995; 127: 681-684.

" Borowitz DS, Baker RD, Stallings V. Consensus Report on Nutrition for Pediatric Patients with Cystic
Fibrosis. J Pediatric Gastroenterology and Nutrition. 2002 Sep; 35: 246-259.

g itzZSimmons SC, Burkhart GA, Borowitz DS, et al. High-dose pancreatic-enzyme supplements and fibrosing
colonopathy in children with cystic fibrosis. NEJM 1997; 336: 1283-1289.
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per meal (10,000 units per kilogram per day) and that higher doses should be used
with caution and only if quantitative measures demonstrate substantially improved
absorption with such treatment. Our finding of a pronounced dose-response relation
between high daily doses of pancreatic enzymes and the development of fibrosing

colonopathy in young patients with cystic fibrosis provides support for these
recommendations.”
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APPENDIX 2

Table 12. Complete List of Pancrecarb Clinical Studies

Study No. Design Product | Primary Endpoint / Objective | No. | Age Patient
of Pts| (Years)| Population
Randomized, double- MS-16 and
06-001 blind. placebo-controlled, Change in CFA 21 8-43 CF
Placebo
two-way crossover
Randomized. open-label, Decrease lipase dose by 50%
97-001-1B| active-control two-way MS-8 of MS-8 and comparator, 19 | 12-27 CF
crossover compare CFA
Nonrandomized. Change in CFA/between usual
97-001-2 |open-label, active-control MS-8 dose and 50% reduced lipase | 6 4-17 CF
one-way crossover dose pancrecarb
Nonrandomized, Compare CFA
2001-180 |open-label, active-control MS-4 decrease lipase dose by 50%; | 6 5-15 CF
one-way crossover given by G-tube
Double-blind,
randomized, MS-8 and |Reduction in the frequency of 3 . &
092100 placebo-controlled, Placebo diarrhea 137 | 28-55 |HIV+ patients
two-way crossover
Bioavailability, open- | MS-16 and Dbgmotls.;ritgelgthe 1fI‘1Lestmal Documented
092206 |label, placebo-controlled,| Placebo 10avalability ot lipase, 10 | 36-79 Chronic
bioavailability Single dose amylase, and protease from Pancreatitis*
Pancrecarb MS-16
Nonrandomized, . .
091897 uncontrolled, open-label MS-8 Weight gain 106 | 2-42 CF
Nonrandomized, Difference in mean
071503 open-label, active-control| MS-16 doses/Determine lowest 18 | 12-41 CF
one-way crossover effective lipase dose
ot | mdomized, | s | Differences inCPA
. ’ @ between the two 22 | 8-41 CF
formu- active-controlled, 2-way .
lation®) Crossover freatment periods
111395 N . . .
(older on-ran.donnzed. Open- | 1o o ) Differences in CFA
formu- label, active-controlled, 1- @ between the two 10 8-16 CF
lation?) way crossover treatment periods
* Alcohol-induced chronic pancreatitis or CF
#Expen'encing HAART induced diarrhea that is successfully managed by pancrelipase therapy.
Tll patients completed the study. @

* Two clinical studies from 1996 (Studies 020296 and 111395) used an older formulation
(Table above is modified from table found in Clinical Review by Marjorie Dannis.)

2 pages of Appendix 3 have been Withheld in Full immediately following this page as a duplicate copy of
Consult Memo dated June 5, 2009 which can be found in Other Reviews of NDA 22222
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION

CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: August 27, 2009

FROM: Julie Beitz, MD

SUBJECT: Office Director Memo

TO: NDA 022175 Pancrecarb (pancrelipase) Delayed-Release Capsules

Digestive Care, Inc.

Summary

Pancrecarb (pancrelipase) Delayed-Rel ease Capsules is an exogenous source of porcine-derived pancreatic
enzymes. Pancreatic enzyme products (PEPs) serve as replacement therapy for digestive enzymes
physiologically secreted by the pancreas and have long been considered the main stay of therapy for
exocrine pancreatic insufficiency (EPI). Several PEPs, including Pancrecarb, have been marketed in the
USfor many years since pre-Drug Efficacy Study Implementation (DESI, pre-1962) and have not
undergone review under new drug applications (NDAS).* 1n 2004, to address concerns about variability in
potency across products and within product lines, FDA published a Federal Register Notice which stated
that PEPs must be marketed under approved NDAs.

This memo documents my concurrence with the Division of Gastroenterology Product’s (DGP's)
recommendation for a complete response action for Pancrecarb (pancrelipase) Delayed-Rel ease Capsules
for the treatment of exocrine pancreatic insufficiency in patients with cystic fibrosis and other conditions.
Before this application may be approved, satisfactory resolution of the identified chemistry, manufacturing,
and controls deficiencies for the drug substance (to be addressed by the DMF holder) and for the drug
product (to be addressed by Digestive Care, Inc.) will be required. Satisfactory conclusion of discussions
regarding the product label and REM S will aso be needed.

Dosing

Pancrecarb (pancrelipase) Delayed-Release Capsulesis dosed by lipase units. Aswith other PEPs, the
dosage should be individualized based on clinical symptoms, the degree of steatorrhea present, and the fat
content of the diet. Pancrecarb should be administered with mealsin a manner consistent with the
recommendations of the Cystic Fibrosis Foundation Consensus Conferences. If approved, product labeling
will specify dosing recommendations for ® @ children 1-4 years of age, and
for patients 4 years of age and older. Doses greater than 2500 lipase units/kg of body weight per meal (or
10,000 lipase units'kg of body weight per day) should be used with caution to minimize the risk of colonic
stricture, indicative of fibrosing colonopathy.

Pancrecarb (pancrelipase) Delayed-Rel ease Capsules is not comparable to or interchangeabl e with other
PEPs. The active pharmaceutical ingredient for all PEPs, including Pancrecarb, is pancrelipase, which
consists of the enzymes lipase, amylase and protease, as specified in the U S Pharmacopeia. However, the
animal source of pancreata and the extraction processing differ among products. Thus, if approved, the
Dosage and Administration section of the Pancrecarb labeling will state that “Pancrecarb is not
interchangeabl e with any other pancrelipase product.”

! Pancrecarb has been marketed in the US in three strengths, MS-4, MS-8, and M S-16, since 1995, 2000,
and 2004, respectively. It isnot known whether the currently marketed products differ from the to-be-
marketed formulations.



Regulatory History

On October 27, 2008, Digestive Care, Inc. submitted NDA 022175. Inspection of Digestive Care, Inc.’s
drug product manufacturing facility on ® @ ;dentified numerous deficiencies that were
described in a 483 that was issued on ®@ "~ Based on these findings, the O@ district
compliance branch is considering a recommendation to withhold NDA approval. Satisfactory resolution of
these deficiencies is required before this application may be approved.

Concurrent with this review, FDA has reviewed submissions to DMF | ®® from the drug substance
manufacturer, ®@ which supports this NDA. Inspection of ®®
or identified numerous deficiencies that were described in a 483 that was issued
on ®@ Based on these findings, the Office of Compliance has recommended withholding NDA
approval. Re-inspection of this facility will be required before NDA 022175 may be approved.?

(b) (4)

A meeting of FDA’s Anti-Viral Advisory Committee on December 2, 2008, focused on the theoretical risk
of transmission of viral disease to patients exposed to porcine-derived PEPs, including Pancrecarb
(pancrelipase) Delayed-Release Capsules.

Chemistrv., Manufacturing and Controls Considerations

Digestive Care, Inc., ®@ formulations of Pancrecarb capsules|  ®® Ms-8, and MS-16
containing . ®® 8000, and 16,000 USP units of lipase, respectively. The capsules contain small enteric-
coated microspheres of buffered pancreatic enzymes (lipase, amylase and pancrease). The enteric coating
minimizes destruction or inactivation in gastric acid. The capsules are designed to release most of the
enzymes in vivo at pH greater than 5.5.

(b) (4)

Drug substance. Several deficiencies regarding chemistry, manufacturing, and controls for the drug
substance have been identified that preclude approval of the NDA. The O@ facility inspection
identified (2) deficiencies that ®® will have to address involving quality systems, production systems,
equipment and facilities, laboratory systems and material systems. In addition, several deficiencies were
identified in the review of the DMF, including concerns regarding the capacity of the manufacturing
process to clear viruses and monitor viral load. These deficiencies will be communicated in a letter from
the Division of Therapeutic Proteins to ®©

Drug product. Several deficiencies regarding chemistry, manufacturing, and controls for the drug product
have been identified that preclude approval of the NDA. The ®@ facility inspection identified ?4);
deficiencies that Digestive Care, Inc. will have to address, including failure to thoroughly investigate the
root cause and identify corrective actions when batches fail, and absent records documenting qualified,
approved cleansing procedures for equipment and utensils. In addition, several deficiencies were identified
in the review of the NDA involving the applicant’s release testing program, stability testing program,
process and process validation, acceptance criteria and reference standards, control of excipients,
particularly the cellulose acetate phthalate and diethyl phthalate used for ®® 3 comparison of
the currently marketed and to-be-marketed formulations, and discrepancies between manufacturing dates
and signature dates on Certificates of Analysis. These deficiencies will be communicated in the complete

2@ s the also the drug substance manufacturer for Axcan Pharma US, Inc.’s Ultrase MT (pancrelipase)

submitted under NDA 022222. The recommendation of the Office of Compliance to withhold NDA
approval applies to this NDA as well.



response |etter to Digestive Care, Inc.; severa of these have been previously conveyed in DGP's July 10,
2009, discipline review letter.

Clinical Phar macology

Pancreatic enzymes are not absorbed from the gastrointestinal tract in any appreciable amount. For this
reason, a thorough QT assessment for this product has not been requested.

Given the importance of using apple sauce as a means to deliver Pancrecarb microspheres via feeding tubes
or to young pediatric patients who cannot swallow capsules, the complete response letter will request that
Digestive Care, Inc., repeat thein vitro stability study in apple sauce using lipase and amylase assaysin
which a minimum of five data points are used to assess assay linearity. Thisrequest is consistent with
other requests made in the letter to enhance analytic methodologies used for lipase and amylase assays.

Efficacy

As with other PEP manufacturers, Digestive Care, Inc., was requested to perform at least one controlled
clinical trial with Pancrecarb to demonstrate short-term efficacy and safety in the intended patient
population in accordance with FDA’s April 2006 Guidance for Industry: Exocrine Pancreatic Insufficiency
Drug Products — Submitting NDAs.® Digestive Care, Inc., conducted two clinical trials.

The short-term safety and efficacy of Pancrecarb MS-16 was eval uated in a single double-blind, placebo-
controlled crossover tria in 24 patients, aged 8-43 years (11 patients aged 8 to 17 years), with exocrine
pancreatic insufficiency dueto cystic fibrosis. Patients were randomized to either Pancrecarb or placebo
for 6-8 days, followed by crossover to the alternate treatment for an additional 6-8 days. All patients
consumed a high fat diet. Pancrecarb treatment was associated with significantly improved fat absorption
compared to placebo when measured as the mean coefficient of fat absorption in 72-hour stool samples
(p<0.001).

A second open-label, active-controlled crossover trial was conducted in 19 cystic fibrosis patients, aged 12-
27 years, to determine the short-term safety and efficacy of Pancrecarb MS-8 compared to the patient’s
usual pancreatic enzyme product (Creon 20, Pancrease MT-10 or MT-20, Ultrase MT-12, MT-18, or MT-
20). Treatments were dosed at 50% of the usual lipase dose. The mean coefficient of fat absorption on
Pancrecarb was similar to that on usua enzyme therapy. Resultsfrom thistrial are difficult to interpret
because the trial was open-label, had ho washout period between the two crossover treatment periods, and
permitted repeated stool collectionsif initia collections were deemed inadequate. In addition, there was no
statistical analysis plan prepared during or after the trial, and no missing data handling or multiplicity
adjustment strategy. Therefore, DGP recommends, and | concur, that thistrial not be relied upon to
demonstrate the efficacy or safety of Pancrecarb MS-8.

No clinical trial evaluating the safety and efficacy of Pancrecarb M S-4 was conducted.
(b) @)

Safety

Delayed and immediate release formulations of porcine-derived PEPSs used to treat exocrine pancreatic
insufficiency have been generally well tolerated. The most common adverse events reported relate to the

3 See hitp://www.fda.gov/cder/quidance/6275fnl htm




patients’ underlying disease and are referable to the gastrointestinal tract. Pancreatic enzyme products are
not absorbed from the gastrointestinal tract and are not systemically active.

Risk of Fibrosing Colonopathy. Fibrosing colonopathy, a rare, serious condition which can lead to
colonic stricture, has been reported following treatment with high doses of pancreatic enzyme products,
usually over a prolonged period of time and most commonly in pediatric patients with cystic fibrosis.
Doses greater than 2.500 lipase units/kg of body weight per meal (or greater than 10,000 lipase units’kg of
body weight per day) should be used with caution. Patients receiving doses higher than 6,000 lipase
units/kg of body weight per meal should be examined and the dosage either immediately decreased or
titrated downward to a lower range. If approved, a Medication Guide will be required as part of a REMS
for Pancrecarb that will inform patients of this risk.

Potential for Irritation to Oral Mucosa. Care should be taken to ensure that Pancrecarb is not retained in
the mouth. Pancrecarb should not be crushed or chewed or mixed with foods having a pH greater than 4.5
since these actions can disrupt the enteric coating and result in early release of enzymes, irritation of the
oral mucosa, and/or loss of enzyme activity.

Risk of Transmission of Viral Disease to Patients. Like other porcine-derived PEPs, Pancrecarb is
derived from porcine pancreas tissue obtained as a by-product from the slaughter of pigs as a source of
food. Audit procedures are in place to ensure that the pancreas raw material is derived from pigs certified
as fit for human consumption and to ensure that legal requirements regarding e.g., hygienic factors, health
certification of slaughtered animals, and surveillance for animal diseases are met. Two broad categories of
porcine viruses, enveloped and non-enveloped viruses, may be transmissible to humans (i.e., have zoonotic
potential). In addition, viruses with zoonotic potential such as HEV, the causative agent for hepatitis E,
have recently emerged in pigs. The manufacturing process appears to inactivate most enveloped viruses
that could be present in the drug substance but has limited capacity to inactivate non-enveloped viruses.

Although there has been no documentation of viral transmission to humans, FDA’s Anti-Viral Advisory
Committee concluded that there was a theoretical risk of transmission of viral disease to patients treated
with porcine-derived PEPs, including Pancrecarb. If approved, a Medication Guide will be required as part
of a REMS for Pancrecarb that will inform patients of this theoretical risk. In addition, the applicant will
be requested to conduct postmarketing commitments to ensure that the manufacturing process effectively
controls viral load.

Risk of Hyperuricemia. Porcine-derived PEPs contain purines that may increase blood uric acid levels.
Caution should be exercised when prescribing Pancrecarb to patients with gout, renal impairment, or
hyperuricemia.

Risk of Severe Allergic Reactions. Rarely, severe allergic reactions including anaphylaxis, asthma, hives,
and pruritus, have been reported in patients with a known allergy to proteins of porcine origin who are
treated with PEPs.

Tradename Review

The Division of Medication Error Prevention and Analysis (DMEPA) has concluded that the tradenames
®@ «pancrecarb MS-8”, and “Pancrecarb MS-16” are not acceptable. 2l

Pediatric Considerations



Pediatric Use. If approved, the Usein Special Populations section, Pediatric Use subsection, of the
product label will state the ages of pediatric patients with cystic fibrosis for which the short-term safety and
effectiveness of Pancrecarb were demonstrated. In addition, the label will state that “ The safety and
efficacy of pancreatic enzyme products with different formulations of pancrelipase consisting of the same
active ingredients (lipases, proteases, and amylases) for treatment of children with exocrine pancreatic
insufficiency due to cystic fibrosis have been described in the medical literature and through clinical
experience.”

Required Pediatric Studies. Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355¢), all
applications for new active ingredients, 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 in pediatric patients unless this requirement is waived, deferred, or inapplicable.

At the time of approval, FDA will determine the ages of pediatric patients with cystic fibrosis for which
Digestive Care, Inc., has fulfilled the pediatric study requirement. FDA will waive the pediatric study
requirement for ages O months to 1 month because necessary studies are impossible or highly
impracticable. Thisisbecause patients are not usually diagnosed below 1 month of age, and the small
number of patients diagnosed in this age category and their geographic dispersal would make conduct of a
study in this age group highly impracticable.

At the time of approval, FDA will defer submission of an age appropriate formulation that will alow for
dosing to the youngest, lowest weight patients, including infants less than 12 months of age who will be
administered 2,000 to 4,000 lipase units per 120 mL of formula or per breast-feeding.

Postmar keting Requir ements under 505(0)

Section Title I X, Subtitle A, Section 901 of the Food and Drug Administration Amendments Act of 2007
(FDAAA) amends the Federal Food, Drug, and Cosmetic Act (FDCA) to authorize FDA to require holders
of approved drug and biological product applications to conduct postmarketing studies and clinical trials
for certain purposes, if FDA makes certain findings required by the statute (section 505(0)(3)(A), 21 U.S.C.
355(0)(3)(A)). Thisprovision took effect on March 25, 2008.

We have determined that an analysis of spontaneous postmarketing adverse events reported under
subsection 505(k)(1) of the FDCA will not be sufficient to assess the following serious risks associated
with the use of Pancrecarb (pancrelipase) Delayed-Release Capsules and other porcine-derived pancreatic
enzyme products (PEPSs): the known serious risk of fibrosing colonopathy with higher doses of PEPs and
the unexpected serious risk of transmission of viral disease to patients.

Furthermore, the new pharmacovigilance system that FDA is required to establish under section 505(k)(3)
of the FDCA has not yet been established and is not sufficient to assess this serious risk.

Therefore, based on appropriate scientific data, FDA has determined that Digestive Care, Inc., isrequired,
pursuant to section 505(0)(3) of the FDCA, to conduct the following studies:

1. A 10-year, observationa study to prospectively evaluate the incidence of fibrosing colonopathy
in patients with cystic fibrosis treated with Pancrecarb in the US and to assess potential risk
factors for the event.

2. A 10-year, observational study to prospectively evaluate the risk of transmission of selected porcine
viruses in patients taking Pancrecarb.

Risk Evaluation and Mitigation Strateqy (REM S) Requirements

Title IX, Subtitle A, Section 901 of the Food and Drug Administration Amendments Act of 2007 (FDAAA)
amends the FDCA to authorize FDA to require the submission of a REMS if FDA determines that such a
strategy is necessary to ensure that the benefits of the drug outweigh the risks (section 505-1(a)).



After consultations between the Office of New Drugs and the Office of Surveillance and Epidemiology, we
have determined that a REMS is necessary for porcine-derived PEPS, including Pancrecarb (pancrelipase)
Delayed-Release Capsules, to ensure that the benefits of the drug outweigh the risk of fibrosing
colonopathy associated with high doses of PEPs, and the theoretical risk of transmission of viral disease to
patients.

Digestive Care Inc.’s proposed REMS, submitted on July 31, 2009, will need to be analogous to REMS for
other porcine-derived PEPs, and will consist of a Medication Guide and atimetable for submission of
assessments of the REMS. FDA'’sreview of the proposed REM S has been deferred to the next review
cycle.

Julie Beitz, MD

Director,

Office of Drug Evaluation I11
CDER, FDA
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1 Recommendationg/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action

This Reviewer recommends a Complete Response (CR) action based upon manufacturing and
product deficiencies.

From a solely clinical perspective, the safety and efficacy of Pancrecarb MS-16 have been
established for the treatment of patients with exocrine pancreatic insufficiency (EPI), ages one
month to adult. The pivotal study 06-001 demonstrated the short-term efficacy and safety of
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Pancrecarb MS-16 for patients with Cystic Fibrosis (CF) and EPIL, ages eight years to adult. The
Agency has determined that the extensive data from studies in the published literature with a
variety of PEP formulations across pediatric age groups constitutes evidence of efficacy for PEPs
n the pediatric population. Thus, in the opinion of this Reviewer, the clinical data submitted in
the NDA are adequate to label the Pancrecarb MS-16 for patients with EPI from one month
through adulthood.

1.2 Risk Benefit Assessment

The efficacy and safety of Pancrecarb MS-16 was demonstrated by the results of one short-term
Phase 3 trial (Study 06-001). The pivotal study, 06-001, was a multicenter (US), randomized,
double-blind, placebo-controlled, two-treatment, crossover study evaluating the efficacy and
safety of Pancrecarb MS-16 in 24 patients, ages 8 to 43 years, with a confirmed diagnosis of CF
and EPI. Efficacy was assessed by the comparison of the coefficient of fat absorption (CFA)
following oral administration of Pancrecarb MS-16 and placebo. The results showed that there
was a clinically meaningful and statistically significant increase in CFA in Pancrecarb MS-16
treated patients versus patients treated with placebo. In addition, the patients who were the most
severely affected (had the lowest placebo CFA level), gained the most benefit by having the
largest increase in CFA.

Exposure to Pancrecarb during many of the clinical studies was similar to what is currently
encountered for PEP treatment of CF patients in clinical practice. Four deaths occurred during
the Pancrecarb development program (all during the 2 year long term study), none of which was
thought by investigators or by this Reviewer to be related to the study drug. The few (total of
four) Serious Adverse Events (SAEs) were also thought by investigators and this Reviewer not to
be related to Pancrecarb treatment. The Adverse Events (AEs) observed during the studies were
consistent with the underlying diseases of the patients (mostly in the gastrointestinal and
respiratory organ systems), and most were mild or moderate in severity. In general, the AE
profiles reported in these studies was similar to the side-effect profiles of PEPs as reported in the
medical literature.

PEPs are currently used by adult patients as well as pediatric patients as young as one month of
age for the treatment of EPI due to a variety of causes. Although the clinical development
program for Pancrecarb included patients as young as two years of age, the study that
mcorporated these younger patients (Study 091897) was performed using a different formulation

of Pancrecarb @@ In addition, due to the design of this study
(nonrandomized, uncontrolled, open label) and a primary endpoint chosen which was not
“change in CFA”, ®) @)

The pivotal study, 06-001, was the only study that established
the efficacy and safety of Pancrecarb (only the MS-16 formulation) for patients with CF and EPI
ages eight years or older.

The Division is not requesting that the Sponsor conduct any additional clinical trials to include
patients younger than eight years of age. The Agency has decided that the existence of extensive

data from studies in the published literature with a variety of PEP formulations across pediatric
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age groups constitutes sufficient evidence of the efficacy for PEPs in the pediatric population. In
addition, evidence of efficacy for Pancrecarb MS-16 for patients ages eight to adult was
established in the pivotal trial we

. The Sponsor 1s asked to submit a waiver for

the age group of birth to 4 weeks.

Overall, the clinical information obtained from the short-term efficacy and safety studies 1s
adequate to support approval of Pancrecarb MS-16.

1.3 Recommendations for Postmarketing Risk Management Activities

1.3.1 Postmarketing Risk Evaluation and Mitigation Strategy Requirements (REMS)

In accordance with section 505-1 of the FDCA, a REMS is necessary for Pancrecarb Delayed-
Release Capsules to ensure that the benefits of the drug outweigh the risk of fibrosing
colonopathy associated with higher doses of PEPs, and the theoretical risk of transmission of
viral disease to patients.

The proposed REMS must include a Medication Guide: and a Timetable for Submission of
Assessments. The timetable for submission of assessments that shall be no less frequent than by
18 months, 3 years, and in the 7 year after the REMS is initially approved. Each assessment
must assess the extent to which the elements of your REMS are meeting the goals of your REMS
and whether the goals or elements should be modified.

1.3.2 Postmarketing Study Requirements (PMRs)

The Agency has determined that an analysis of spontaneous postmarketing adverse events
reported under subsection 505(k)(1) of the FDCA will not be sufficient to assess a known serious
risk of fibrosing colonopathy and the unexpected serious risk of transmission of viral disease to
patients taking Pancrecarb Delayed-Release Capsules.

Therefore, based on appropriate scientific data, the Agency has determined that, if this
application is approved in a subsequent review cycle, pursuant to section 505(0)(3) of the FDCA,
The following studies will be required:

1. A 10 year, observational study to prospectively evaluate the incidence of fibrosing
colonopathy in patients with cystic fibrosis treated with Pancrecarb Delayed-Release
Capsules in the US and to assess potential risk factors for the event.

2. A 10 year, observational study to prospectively evaluate the risk of transmission of
selected porcine viruses in patients taking Pancrecarb Delayed-Release Capsules.

The specific details of these required postmarketing studies will be described more fully in the
approval letter for this application, should it be approved.



Clinical Review

Marjorie F. Dannis, M.D.

NDA 22-175

Pancrecarb (Pancrelipase Delayed Release Capsules)

1.3.3 Recommendations for other Postmarketing Study Commitments

Postmarketing Commitments will be negotiated should Pancrecarb receive an approval action
during a subsequent review cycle.

2 Introduction and Regulatory Background

2.1 Product Information

Pancrecarb is the investigational agent studied in this application. Pancrecarb is a pancreatic
enzyme product for oral administration. The delayed release capsules are bicarbonate-buffered
and contain enteric-coated microspheres derived from porcine pancreatic enzymes. The active
ingredient pancrelipase is a concentrated porcine extract comprised of the pancreatic enzymes
lipase, amylase, and protease. Pancrecarb consists of pancrelipase formulated in. ®® dosage
strengths: O® \is-g (8,000 USP units of lipase), and MS-16
(16,000 USP units of lipase). The enteric coating is designed to facilitate the enzyme delivery
mto the duodenum.

The proposed trade name for this application is Pancrecarb. This name is currently under review.
The Sponsor is proposing that Pancrecarb receive the following indication:
“Pancrecarb 1is a pancreatic enzyme preparation indicated for:

Treatment of exocrine pancreatic insufficiency (EPI) associated with cystic fibrosis (CF),
®) @

(b) (4)

The following is the Sponsor’s proposed dosing regimen for meals:

e CF-Associated EPI: Begin therapy with 1,000 USP units of lipase/kg of body weight/meal in

children less than 4 years of age, 500 lipase units/kg/meal ®® in children 4 years and

older, and adjust dosage according to symptoms to less than 2,500 units/kg/meal O® o

less than 4,000 lipase units/g of fat per day. o

(b) (4)
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(b) (4)

The dosing regimen listed above for CF patients is consistent with the recommendations of the
Cystic Fibrosis Foundation (CFF):

e Breastfed or formula fed infants: 2,000 to 4,000 lipase units per 120 ml formula or
with each breast feeding event.

e Children <4 years old eating soft or solid foods: begin with 1,000 USP lipase
units/kg/meal.

e Children >4 years old: begin with 500 lipase units/kg/meal.

e Doses in excess of 2,500 USP lipase units/kg/meal should be used with caution and
only when accompanied by documented three-day fecal fat measurements in order to
significantly improve a documented low coefficient of fat absorption.

e The recommended per meal dose should be halved when ingesting snacks.

e Doses in excess of 6,000 USP lipase units/kg/meal have been associated with
fibrosing colonopathy. Total daily dose (3 meals plus 2 or 3 snacks) should not
exceed 10,000 lipase units/kg/day."

2.2 Tablesof Currently Available Treatmentsfor Proposed | ndications

Currently, there are many PEPs being used in the US to treat EPI in adults and children,
including neonates. PEPs were first marketed in the US in the 1920’s prior to the Food Drug and
Cosmetic Act of 1938 (the Act). The PEPs are widely available in the US and throughout the
world as nutritional supplements, and as over-the-counter (OTC) and prescription therapies;
however, in the US, PEPs were never evaluated for safety and efficacy under NDA until recently
when the FDA required that all PEPs be marketed under an approved NDA by 2010. Cotazym
(NDA 20-580) was approved in 1996, but is not currently marketed. On April 30, 2009, Creon
(Pancrelipase) was approved (NDA 20-725) for the treatment of EPI due to CF or other
conditions. Thus, Creon is the only currently marketed approved PEP.

2.3 Availability of Proposed Active Ingredient in the United States

Previously formulated Pancrecarb is currently marketed in the US and worldwide. The

manufacturer does not have specific data on the number of patients treated with Pancrecarb.

However, based on distribution data for the annual period of January 2007 through December

2007, approximately @@ pancrecarb capsules were shipped to wholesalers. If the usual

range of daily intake of Pancrecarb is 10 to 20 capsules, this would represent ap