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PMR/PMC Development Template

This template should be completed by the PMR/PMC Development Coordinator and included for each
PMR/PMC in the Action Package.

NDA/BLA #
Product Name:
PMR #

205750
Cholbam (cholic acid)
2882-1

PMR/PMC Description: A prospective, long-term, observational study in a routine clinical 
setting of patients aged 3 weeks or older with bile acid synthesis 
disorders due to single enzyme defects and patients with peroxisomal 
disorders, including Zellweger spectrum disorders, who exhibit 
manifestations of liver disease, steatorrhea, fat soluble vitamin 
deficiency, or a neuropathic process related to a vitamin deficiency. 
The purpose of the study is to assess primarily the long term safety of 
treatment with Cholbam (cholic acid) capsules with respect to 
incidence rates of worsening cholestasis, steatorrhea leading to poor 
growth, fat soluble vitamin deficiency, or neuropathic process related to 
a vitamin deficiency, and the incidence of death and adverse effects on 
pregnancy, pregnancy outcomes and infant status. Additional 
evaluations will include dosing regimens and reasons for any dose 
modifications, weight gain, length/height and developmental outcomes.

Specify concise case definitions and validation algorithms for all 
outcomes.  Enroll at least 55 patients (25 receiving cholic acid and 30 
not receiving cholic acid) including at least 20 peroxisomal disorder 
patients, with liver dysfunction, steatorrhea, fat soluble vitamin 
deficiency or a neuropathic process related to the latter.  Enroll over an 
initial 3-year period and follow for a minimum of 10 years from the 
time of enrollment or until death, whichever comes first.

PMR/PMC Schedule
Milestones:

Final Protocol Submission: September 2015

Study/Trial Completion: September 2028
Final Report Submission: March 2029

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a pre-approval 
requirement. Check type below and describe.

Unmet need
Life-threatening condition 
Long-term data needed
Only feasible to conduct post-approval

X Prior clinical experience indicates safety
Small subpopulation affected

X Theoretical concern
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Other

Safety issues associated with cholic acid may be confounded by the underlying disease.  The 
population of patients with  is small.  The use of cholic 
acid outside of this patient population is limited.  The safety of FDA-approved cholic acid should 
be monitored.  Potential safety signals include cholestasis and worsening cholestasis, elevated 
bile acids, and liver function tests (SGOT, serum bilirubin, etc.), gastroenteritis/diarrhea, 
coagulopathy, and convulsions.  

2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is a 
FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new safety 
information.”

3. If the study/clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip to 4.

- Which regulation?

Accelerated Approval (subpart H/E)
Animal Efficacy Rule
Pediatric Research Equity Act

X FDAAA required safety study/clinical trial

- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply)

Assess a known serious risk related to the use of the drug?
Assess signals of serious risk related to the use of the drug?

X Identify an unexpected serious risk when available data indicate the potential for a serious risk?

- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as:

Analysis of spontaneous postmarketing adverse events?
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to assess 
or identify a serious risk

Analysis using pharmacovigilance system?
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the FDA 
is required to establish under section 505(k)(3) has not yet been established and is thus not sufficient 
to assess this known serious risk, or has been established but is nevertheless not sufficient to assess 
or identify a serious risk

Safety issues associated with cholic acid use in patients with  
 include risks of worsening cholestasis, steatorrhea leading to poor growth, fat soluble 

vitamin deficiency, or neuropathic process related to a vitamin deficiency, reduced survival, and 
adverse effects on pregnancy, pregnancy outcomes, and infant status.
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X Study: all other investigations, such as investigations in humans that are not clinical trials as defined 
below (e.g., observational epidemiologic studies), animal studies, and laboratory experiments?
Do not select the above study type if: a study will not be sufficient to identify or assess a serious 
risk

Clinical trial: any prospective investigation in which the sponsor or investigator determines the 
method of assigning investigational product or other interventions to one or more human subjects?

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the study 
or trial will be performed in a subpopulation, list here.

A postmarketing prospective, long-term, observational study in a routine clinical setting
of patients aged  or older with bile acid synthesis disorders due to single 
enzyme defects and patients with peroxisomal disorders including Zellweger spectrum 
disorders who exhibit manifestations of liver disease. (see above)

Required

X Observational pharmacoepidemiologic study 
Registry studies
Primary safety study or clinical trial
Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
Thorough Q-T clinical trial
Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)
Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
Pharmacokinetic studies or clinical trials
Drug interaction or bioavailability studies or clinical trials
Dosing trials

Continuation of Question 4

Additional data or analysis required for a previously submitted or expected study/clinical trial
(provide explanation)

Meta-analysis or pooled analysis of previous studies/clinical trials
Immunogenicity as a marker of safety
Other (provide explanation)

Agreed upon:

Quality study without a safety endpoint (e.g., manufacturing, stability)
Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, background 
rates of adverse events)
Clinical trials primarily designed to further define efficacy (e.g., in another condition, different disease 
severity, or subgroup) that are NOT required under Subpart H/E
Dose-response study or clinical trial performed for effectiveness
Nonclinical study, not safety-related (specify)

Other

5. Is the PMR/PMC clear, feasible, and appropriate?

Reference ID: 3716327

(b) (4)



PMR/PMC Development Template Last Updated 3/6/15 jk    Page 4 of 4

X Does the study/clinical trial meet criteria for PMRs or PMCs?
X Are the objectives clear from the description of the PMR/PMC?

Has the applicant adequately justified the choice of schedule milestone dates?
Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine feasibility, 
and contribute to the development process?

Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial 

If so, does the clinical trial meet the following criteria?

There is a significant question about the public health risks of an approved drug
There is not enough existing information to assess these risks
Information cannot be gained through a different kind of investigation
The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and
The trial will emphasize risk minimization for participants as the protocol is developed

PMR/PMC Development Coordinator:
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the 
safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.

_______________________________________
(signature line for BLAs)
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INFORMATION PROVIDED VIA RELIANCE
(LISTED DRUG OR LITERATURE)

2) List the information essential to the approval of the proposed drug that is provided by reliance 
on our previous finding of safety and efficacy for a listed drug by reliance on published 
literature, or by reliance on a final OTC monograph.  (If not clearly identified by the 
applicant, this information can usually be derived from annotated labeling.)

Source of information* (e.g., 
published literature, name of listed 
drug(s), OTC final drug 
monograph)

Information relied-upon (e.g., specific 
sections of the application or labeling)

Published Literature Nonclinical toxicology, Clinical and 
Clinical Pharmacology

*each source of information should be listed on separate rows, however individual 
literature articles should not be listed separately

3) Reliance on information regarding another product (whether a previously approved product 
or from published literature) must be scientifically appropriate.  An applicant needs to 
provide a scientific “bridge” to demonstrate the relationship of the referenced and proposed 
products.  Describe how the applicant bridged the proposed product to the referenced 
product(s).  (Example: BA/BE studies)
The applicant provided a scientific justification for how the literature that is necessary for approval is 
scientifically sound and relevant to the proposed 505(b)(2) product.

RELIANCE ON PUBLISHED LITERATURE

4) (a) Regardless of whether the applicant has explicitly stated a reliance on published literature 
to support their application, is reliance on published literature necessary to support the 
approval of the proposed drug product (i.e., the application cannot be approved without the 
published literature)?

                                                                                                                   YES       NO
If “NO,” proceed to question #5.

(b) Does any of the published literature necessary to support approval identify a specific (e.g., 
brand name) listed drug product? 

                                                                                                                   YES       NO
If “NO”, proceed to question #5.

If “YES”, list the listed drug(s) identified by name and answer question #4(c).  

(c) Are the drug product(s) listed in (b) identified by the applicant as the listed drug(s)?
                                                                                                                   YES       NO

RELIANCE ON LISTED DRUG(S)
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Reliance on published literature which identifies a specific approved (listed) drug constitutes 
reliance on that listed drug.  Please answer questions #5-9 accordingly.

5) Regardless of whether the applicant has explicitly cited reliance on listed drug(s), does the 
application rely on the finding of safety and effectiveness for one or more listed drugs
(approved drugs) to support the approval of the proposed drug product (i.e., the application 
cannot be approved without this reliance)?

If “NO,” proceed to question #10.

6) Name of listed drug(s) relied upon, and the NDA #(s).  Please indicate if the applicant 
explicitly identified the product as being relied upon (see note below): 

Name of Listed Drug NDA # Did applicant 
specify reliance on 
the product? (Y/N)

Applicants should specify reliance on the 356h, in the cover letter, and/or with their patent 
certification/statement.  If you believe there is reliance on a listed product that has not been 

explicitly identified as such by the applicant, please contact the (b)(2) review staff in the 
Immediate Office, Office of New Drugs.

7) If this is a (b)(2) supplement to an original (b)(2) application, does the supplement rely upon
the same listed drug(s) as the original (b)(2) application?

                                                                                           N/A             YES       NO
If this application is a (b)(2) supplement to an original (b)(1) application or not a supplemental 

application, answer “N/A”.
If “NO”, please contact the (b)(2) review staff in the Immediate Office, Office of New Drugs.

8) Were any of the listed drug(s) relied upon for this application:
a) Approved in a 505(b)(2) application?

                                                                                                                   YES       NO
If “YES”, please list which drug(s).

Name of drug(s) approved in a 505(b)(2) application:

b) Approved by the DESI process?
                                                                                                                   YES       NO

If “YES”, please list which drug(s).
Name of drug(s) approved via the DESI process:

c) Described in a final OTC drug monograph?
                                                                                                                   YES       NO

If “YES”, please list which drug(s).

Name of drug(s) described in a final OTC drug monograph:

                                                                                                                   YES       NO
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d) Discontinued from marketing?
                                                                                                                   YES       NO

If “YES”, please list which drug(s) and answer question d) i. below.  
If “NO”, proceed to question #9.

Name of drug(s) discontinued from marketing:

i) Were the products discontinued for reasons related to safety or effectiveness?
                                                                                                                   YES       NO

(Information regarding whether a drug has been discontinued from marketing for 
reasons of safety or effectiveness may be available in the Orange Book.  Refer to 
section 1.11 for an explanation, and section 6.1 for the list of discontinued drugs.  If 
a determination of the reason for discontinuation has not been published in the 
Federal Register (and noted in the Orange Book), you will need to research the 
archive file and/or consult with the review team.  Do not rely solely on any
statements made by the sponsor.)

9) Describe the change from the listed drug(s) relied upon to support this (b)(2) application (for 
example, “This  application provides for a new indication, otitis media” or “This application 
provides for a change in dosage form, from capsule to solution”).

The purpose of the following two questions is to determine if there is an approved drug product 
that is equivalent or very similar to the product proposed for approval that should be referenced 
as a listed drug in the pending application.

The assessment of pharmaceutical equivalence for a recombinant or biologically-derived product 
and/or protein or peptide product is complex. If you answered YES to question #1, proceed to 
question #12; if you answered NO to question #1, proceed to question #10 below. 

10) (a) Is there a pharmaceutical equivalent(s) to the product proposed in the 505(b)(2) 
application that is already approved (via an NDA or ANDA)?

(Pharmaceutical equivalents are drug products in identical dosage forms intended for the 
same route of administration that:  (1) contain identical amounts of the identical active drug 
ingredient, i.e., the same salt or ester of the same therapeutic moiety, or, in the case of 
modified release dosage forms that require a reservoir or overage or such forms as prefilled 
syringes where residual volume may vary, that deliver identical amounts of the active drug 
ingredient over the identical dosing period; (2) do not necessarily contain the same inactive 
ingredients; and (3) meet the identical compendial or other applicable standard of identity, 
strength, quality, and purity, including potency and, where applicable, content uniformity, 
disintegration times, and/or dissolution rates. (21 CFR 320.1(c), FDA’s “Approved Drug 
Products with Therapeutic Equivalence Evaluations” (the Orange Book)). 

Note that for proposed combinations of one or more previously approved drugs, a pharmaceutical 
equivalent must also be a combination of the same drugs.

                                                                                                                   YES       NO

If “NO” to (a) proceed to question #11.
If “YES” to (a), answer (b) and (c) then proceed to question #12.
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(b) Is the pharmaceutical equivalent approved for the same indication for which the 
505(b)(2) application is seeking approval?

                                                                                                                   YES       NO
          

(c)  Is the listed drug(s) referenced by the application a pharmaceutical equivalent?
                                                                                           N/A             YES       NO

If this application relies only on non product-specific published literature, answer “N/A”
If “YES” to (c) and there are no additional pharmaceutical equivalents listed, proceed to 
question #12.
If “NO” or if there are additional pharmaceutical equivalents that are not referenced by the 
application, list the NDA pharmaceutical equivalent(s); you do not have to individually list all 
of the products approved as ANDAs, but please note below if approved approved generics are
listed in the Orange Book. Please also contact the (b)(2) review staff in the Immediate Office, 
Office of New Drugs.

Pharmaceutical equivalent(s): 

11) (a) Is there a pharmaceutical alternative(s) already approved (via an NDA or ANDA)?

(Pharmaceutical alternatives are drug products that contain the identical therapeutic moiety, or its 
precursor, but not necessarily in the same amount or dosage form or as the same salt or ester. Each 
such drug product individually meets either the identical or its own respective compendial or other 
applicable standard of identity, strength, quality, and purity, including potency and, where applicable, 
content uniformity, disintegration times and/or dissolution rates.  (21 CFR 320.1(d))  Different dosage 
forms and strengths within a product line by a single manufacturer are thus pharmaceutical 
alternatives, as are extended-release products when compared with immediate- or standard-release 
formulations of the same active ingredient.)    

Note that for proposed combinations of one or more previously approved drugs, a pharmaceutical 
alternative must also be a combination of the same drugs.

                                                                                                                YES       NO
If “NO”, proceed to question #12.  

(b)  Is the pharmaceutical alternative approved for the same indication for which the
505(b)(2) application is seeking approval?
                                                                                                                         YES       NO

(c)  Is the approved pharmaceutical alternative(s) referenced as the listed drug(s)?
                                                                                           N/A             YES       NO

If this application relies only on non product-specific published literature, answer “N/A”             
If “YES” and there are no additional pharmaceutical alternatives listed, proceed to question 
#12.
If “NO” or if there are additional pharmaceutical alternatives that are not referenced by the 
application, list the NDA pharmaceutical alternative(s); you do not have to individually list all 
of the products approved as ANDAs, but please note below if approved generics are listed in 
the Orange Book. Please also contact the (b)(2) review staff in the Immediate Office, Office of 
New Drugs.
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Pharmaceutical alternative(s): 

PATENT CERTIFICATION/STATEMENTS

12) List the patent numbers of all unexpired patents listed in the Orange Book for the listed 
drug(s) for which our finding of safety and effectiveness is relied upon to support approval of 
the (b)(2) product.

Listed drug/Patent number(s):  

                                           No patents listed proceed to question #14  

13) Did the applicant address (with an appropriate certification or statement) all of the unexpired 
patents listed in the Orange Book for the listed drug(s) relied upon to support approval of the 
(b)(2) product?

                                                                                                                     YES      NO
If “NO”, list which patents (and which listed drugs) were not addressed by the applicant.

Listed drug/Patent number(s):  

14) Which of the following patent certifications does the application contain?  (Check all that 
apply and identify the patents to which each type of certification was made, as appropriate.)

No patent certifications are required (e.g., because application is based solely on 
published literature that does not cite a specific innovator product)

21 CFR 314.50(i)(1)(i)(A)(1):  The patent information has not been submitted to 
FDA. (Paragraph I certification)

21 CFR 314.50(i)(1)(i)(A)(2):  The patent has expired. (Paragraph II certification)

Patent number(s):  

21 CFR 314.50(i)(1)(i)(A)(3):  The date on which the patent will expire. (Paragraph 
III certification)

Patent number(s):  Expiry date(s):

21 CFR 314.50(i)(1)(i)(A)(4):  The patent is invalid, unenforceable, or will not be 
infringed by the manufacture, use, or sale of the drug product for which the 
application is submitted. (Paragraph IV certification). If Paragraph IV certification 
was submitted, proceed to question #15.  

21 CFR 314.50(i)(3):  Statement that applicant has a licensing agreement with the 
NDA holder/patent owner (must also submit certification under 21 CFR 
314.50(i)(1)(i)(A)(4) above). If the applicant has a licensing agreement with the
NDA holder/patent owner, proceed to question #15.
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21 CFR 314.50(i)(1)(ii):  No relevant patents.
  

21 CFR 314.50(i)(1)(iii):  The patent on the listed drug is a method of use patent 
and the labeling for the drug product for which the applicant is seeking approval 
does not include any indications that are covered by the use patent as described in 
the corresponding use code in the Orange Book.  Applicant must provide a 
statement that the method of use patent does not claim any of the proposed 
indications. (Section viii statement)

Patent number(s):  
Method(s) of Use/Code(s):

15) Complete the following checklist ONLY for applications containing Paragraph IV 
certification and/or applications in which the applicant and patent holder have a licensing 
agreement:

(a) Patent number(s):  
(b) Did the applicant submit a signed certification stating that the NDA holder and patent 

owner(s) were notified that this b(2) application was filed [21 CFR 314.52(b)]?
                                                                                       YES       NO

If “NO”, please contact the applicant and request the signed certification.

(c) Did the applicant submit documentation showing that the NDA holder and patent 
owner(s) received the notification [21 CFR 314.52(e)]? This is generally provided in the 
form of a registered mail receipt. 

                                                                                       YES       NO
If “NO”, please contact the applicant and request the documentation.

(d) What is/are the date(s) on the registered mail receipt(s) (i.e., the date(s) the NDA holder 
and patent owner(s) received notification):

Date(s):

Note, the date(s) entered should be the date the notification occurred (i.e., delivery 
date(s)), not the date of the submission in which proof of notification was provided

(e) Has the applicant been sued for patent infringement within 45-days of receipt of the 
notification listed above?

Note that you may need to call the applicant (after 45 days of receipt of the notification)
to verify this information UNLESS the applicant provided a written statement from the 
notified patent owner(s) that it consents to an immediate effective date of approval.

YES NO Patent owner(s) consent(s) to an immediate effective date of 
approval

Reference ID: 3716788
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****Pre-decisional Agency Information**** 

    
 

Memorandum 
 
Date:  March 6, 2015 
  
To:  Brian Strongin, R.Ph., MBA, Chief, Project Management Staff 

Division of Gastroenterology and Inborn Errors Products (DGIEP) 
 
From: Adewale Adeleye, Pharm.D., MBA, Regulatory Review Officer, 

Office of Prescription Drug Promotion (OPDP) 
 
CC: Kathleen Klemm, Pharm.D., RAC, Team Leader, OPDP 
 
Subject: NDA # 205750 - CHOLBAM (cholic acid) capsules, for oral Use  
 
   
Reference is made to DGIEP’s consult request dated December 5, 2013, 
requesting review of the proposed Package Insert (PI) and Carton/Container 
Labeling for CHOLBAM (cholic acid) capsules, for oral use (Cholbam). 
 
OPDP has reviewed the proposed PI entitled, “FDA package-insert-CHOLBAM 
word-version-red-lined 2-27-15.docx” that was available in SharePoint on 
February 27, 2015.  OPDP’s comments on the proposed PI are provided directly 
on the attached copy of the labeling (see below). 
 
OPDP has also reviewed the proposed Carton/Container labeling submitted by 
the sponsor on December 23, 2014, and located in the EDR at 
\\cdsesub1\evsprod\nda205750\0044\m1\us\114-labeling\draft-labeling\draft-
carton-container-labels\250-mg-bottle.pdf and 
\\cdsesub1\evsprod\nda205750\0044\m1\us\114-labeling\draft-labeling\draft-
carton-container-labels\50-mg-bottle.pdf. OPDP has no comments at this time on 
the proposed Carton/Container labeling. 
 
Thank you for your consult. If you have any questions please contact me at (240) 
402-5039 or adewale.adeleye@fda.hhs.gov 

FOOD AND DRUG ADMINISTRATION 
Center for Drug Evaluation and Research 
Office of Prescription Drug Promotion  

Reference ID: 3712392
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NDA 205750 Division of Pediatric and Maternal Health 
Cholic acid February 2015
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Table 1:  Disorders for Requested Indication (page 

Alpha-methylacyl-CoA racemase (AMACR)

Cholesterol 7 a-hydroxylase (CYP7A1)

Peroxisomal disorder (not otherwise specified)

Adrenoleukodystrophy

Peroxisomal biogenesis disorder: Type unknown

Smith-Lemli-Opitz

3ß-HSD or HSD3ß7

Peroxisomal Biogenesis Disorder: Generalized

Peroxisomal biogenesis disorder: neonatal

Peroxisomal biogenesis disorder: Refsum

Peroxisomal biogenesis disorder: Zellweger

Sterol 27-hydroxylate (CTX)

Unknown

Reviewer Comment: Due to clinical difference outlined in the following paragraphs, 
DGIEP is grouping the disorders that were studied into two categories.  The first 
category is comprised of a heterogeneous group of inborn errors of cholesterol and bile 
acid synthesis and metabolism due to single enzyme defects (SEDs).  The second category 
is comprised of a heterogeneous group of peroxisomal disorders (PDs). Patients with 
both groups of disorders may be diagnosed as soon as several weeks of age; however in 
some disorders such as x-linked adrenal leukodystrophy (X-ALD) diagnosis may occur at 
several years of age. 

Inborn Errors Cholesterol and Bile Acid Metabolism

Inborn errors of cholesterol and bile acid synthesis and metabolism are a heterogeneous 
group of rare disorders that share some overlap in phenotype, typically hepatic 
dysfunction.  They are inherited through a variety of mechanisms, but are most 
commonly inherited as autosomal traits.

Endogenous cholic and chenodeoxycholic acid are primary bile acids produced in the 
liver. When primary bile acids are conjugated to glycine or taurine, the products are 
conjugated bile salts which help emulsify fats for digestion.  In patients with inborn 
errors of bile acid synthesis, there is a lack of the enzymes needed to synthesize the
primary bile acids.  As a consequence, these patients produce high concentrations of 
atypical bile acids and bile acid intermediates. These atypical bile acids and bile acid 
intermediates are hepatotoxic and cause progressive cholestasis.

Peroxisomal Disorders

Peroxisomal disorders are etiologically distinct from inborn errors of cholesterol and bile 
acids; however, they similarly affect bile acid metabolism. The defects in these various
disorders affect “down-stream” side-chain modification of primary bile acids.  
Inheritance is most commonly autosomal recessive (e.g., Zellweger syndrome and 
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APPENDIX

Applicant’s Original Proposed Labeling 
****
(Highlights)

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

17 PATIENT COUNSELING INFORMATION

Reference ID: 3672448
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M E M O R A N D U M DEPARTMENT OF HEALTH AND HUMAN SERVICES 
 PUBLIC HEALTH SERVICE 
 FOOD AND DRUG ADMINISTRATION 
 CENTER FOR DRUG EVALUATION AND RESEARCH 
____________________________________________________________________________ 
 

DATE: September 23, 2014 

  
TO: Donna Griebel, M.D. 

Director 

Division of Gastroenterology & Inborn Errors Products 

Office of New Drugs 

  

FROM: Gajendiran Mahadevan, Ph.D. 

GLP Branch 

Division of Bioequivalence and GLP Compliance 

Office of Scientific Investigations 

 

 Young Moon Choi, Ph.D. 

BE Branch 

Division of Bioequivalence and GLP Compliance 

Office of Scientific Investigations 

 

THROUGH: Charles Bonapace, Pharm.D. 

Chief, GLP Branch 

Division of Bioequivalence and GLP Compliance 

Office of Scientific Investigations 

 
and 

  
William H. Taylor, Ph.D. 

Director 

Division of Bioequivalence and GLP Compliance 

Office of Scientific Investigations 

  
SUBJECT: Review of EIR Covering NDA 205-750, Cholic acid 

capsules, 50 and 250 mg 

  

At the request of the Division of Gastroenterology and Inborn 

Errors Products (DGIEP), the Division of Bioequivalence and GLP 

Compliance (DBGLPC) arranged inspections of the clinical and 

analytical portions of the following in vivo bioequivalence 

study: 

 

Study Number: CAC-003-01 

Study Title: “Comparative bioavailability of three 

formulations of cholic acid in healthy male 
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subjects using a multiple dose repeated measures 

approach" 

 

Clinical: 

 

The inspection of the clinical portion of the study was conducted 

by Peter Lenahan (ORA) during May 12-20, 2014 at Frontage 

Clinical Services, Inc., Hackensack, NJ. The inspection included 

a thorough examination of the protocol, protocol amendments, 

protocol deviations, study records, informed consent forms, SOPs, 

IRB approvals, case report forms, and interviews/discussions with 

the firm’s staff and management. 

 

At the conclusion of the inspection, Form FDA 483 was issued 

(Attachment-1). The firm responded to Form FDA 483 on June 3, 

2014 (Attachment-2). The Form FDA 483 observation, the firm’s 

response to Form FDA 483, and DBGLPC’s evaluation follow. 

  

1)

 for study CAC-003-

01. 

 

In their response (Attchment-2),

 

 

In the opinion of these reviewers,
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determined with adequate sensitivity and represent the LLOQ for 

each analyte. 

 

The steady-state Cmax and AUCtau based on cholic acid were the 

primary endpoints, whereas the steady-state Cmax and AUCtau of 

total CA (CA+GCA+TCA) were secondary endpoints.  Of the 18 

subjects enrolled in the study, 17 subjects completed all three 

dosing regimens and were included in the PK analysis. One subject 

received only one dosing regimen and was excluded from the 

analysis.  

 

Based on the primary endpoint, the analytical method demonstrated 

sufficient sensitivity to estimate the steady-state Cmax and AUCtau 

based on CA concentrations from 14 subjects; the CA 

concentrations from subjects 7, 13, & 15 were below the lower 

limit of quantitation (BLOQ) at the beginning or end of the 

dosing interval and impacted the estimation of AUCtau. 

 

GCA and TCA plasma concentrations were BLOQ in most subjects at 

most time points (except subjects 4, 9, & 14 for GCA and subject 

14 for TCA); thus, the analytical method failed to demonstrate 

sufficient sensitivity to estimate the steady-state Cmax and AUCtau 

based on GCA and TCA concentrations. 

 

In these reviewers’ opinion, the analytical method used in this 

in vivo bioequivalence study demonstrated sufficient sensitivity 

to measure the plasma concentrations of CA necessary to determine 

the primary endpoints. 

 

Recommendations: 

 

Following the inspections and review of the firm’s responses, the 

data from study CAC-003-01 were found not to be reliable.  

Therefore, these DBGLPC reviewers recommend that the data not be 

accepted for Agency review since the authenticity of the data 

cannot be assured

.  

 

Gajendiran Mahadevan, Ph.D.       

GLP Branch, DBGLPC, OSI 

 

Young Moon Choi, Ph.D.       

BE Branch, DBGLPC, OSI 
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Final Classification: 

 

OAI: Frontage Clinical Services, Hackensack, NJ  

FEI: 3005134380 

 

VAI:  

FEI:  

 

CC: 

OSI/DBGLPC/Taylor/Bonapace/Dasgupta/Mahadevan/Dejernett/Fenty-

Stewart/Nkha/Johnson  

OSI/DBGLPC/Haidar/Skelly/Choi 

CDER/OND/DGIEP/Griebel/Lostritto/Riviere 

 

ORA/NWJ-DO/Rolli/Lenahan 

ORA/ DO/

 

Draft: GM 07/23/2014; 9/17/14 

Edit: YMC 09/14/2014; CB 09/22/2014        

 

OSI File: BE6667; O:\BE\EIRCOVER\205750.bio.ch 

ECMS: Cabinets/CDER_OC/OSI/Division of Bioequivalence & Good 

Laboratory Practice Compliance/INSPECTIONS/BE Program/Analytical 

Sites/ /NDA 205-750_Cholic acid 

 

FACTS: 8745501 
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2.

 
This DBGLPC scientist is of opinion that

 
This DBGLPC scientist answers the reviewer’s questions as 
follows:  

1. If the signal of abnormal bile acid can be detected in 
urine samples.  

Yes, the lab successfully characterized and identified 
different bile acid synthesis defects through their respective 
unique FAB-MS spectra. For example, if a patient is deficient 
in 3β-hydroxyl-Δ5-C27-steroid oxidoreductase, the spectra of 
his/her urine sample will show molecular ion peaks at m/z 469 
and 485 (representing sulfate conjugates of unsaturated 
dihydroxy- and trihydroxy-cholenoic acids, respectively) and 
m/z 526 and 542 (representing glycol-sulfate conjugates of 
unsaturated dihydroxy- and trihydroxy-cholenoic acids, 
respectively). 
 

 
Conclusion: 
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M E M O R A N D U M        DEPARTMENT OF HEALTH AND HUMAN SERVICES
                                PUBLIC HEALTH SERVICE
                                FOOD AND DRUG ADMINISTRATION

                                         CENTER FOR DRUG EVALUATION AND RESEARCH
____________________________________________________________________________

CLINICAL INSPECTION SUMMARY

DATE:     July 25, 2014                  

TO: Brian Strongin, R.Ph., M.B.A, Chief Regulatory Project Manager
Wen-Yi Gao, M.D., Medical Officer
Division of Gastroenterology and Inborn Errors Products

FROM: Susan Leibenhaut, M.D
Medical Officer
Good Clinical Practice Assessment Branch
Division of Good Clinical Practice Compliance

    Office of Scientific Investigations

THROUGH: Susan D. Thompson, M.D.
Team Leader
Good Clinical Practice Assessment Branch
Division of Good Clinical Practice Compliance
Office of Scientific Investigations

THROUGH: Kassa Ayalew, M.D., M.P.H
Branch Chief
Good Clinical Practice Assessment Branch
Division of Good Clinical Practice Compliance
Office of Scientific Investigations

SUBJECT:  Evaluation of Clinical Inspections

NDA: 205750

APPLICANT: Asklepion Pharmaceuticals, LLC.

DRUG: Cholic acid
NME: Yes    
THERAPEUTIC CLASSIFICATION: Priority

INDICATION:  Treatment of  
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Asklepion submitted a marketing application to the European Medicines Agency (EMA) and 
CCHMC was inspected by Medicines and Healthcare Products Regulatory Agency (MHRA)
from October 22 to 25, 2012. The inspection report is dated November 16, 2012. Numerous GCP 
issues were identified during the inspection. Specifically, the clinical study report did not 
accurately reflect the nature of the data quality, issues with product manufacture, distribution and 
accountability, and compliance with treatment. The sponsor attempted to address these issues in 
the response to the EMA and also revised the study report to address the EMA concerns. This 
revised study report was submitted to the current marketing application to the U.S; FDA. On 
January 23, 2014, the Committee for Medicinal Products for Human Use (CHMP) adopted a 
positive opinion recommending the granting of a marketing authorization for cholic acid for the 
indication of treatment of inborn errors in primary bile acid synthesis due to Sterol 27-
hydroxylase (presenting as cerebrotendinous xanthomatosis, CTX) deficiency, 2- (or a-) 
methylacyl-CoA racemase (AMACR) deficiency or Cholesterol 7a-hydroxylase (CYP7A1))
deficiency in infants, children and adolescents aged 1 month to 18 years and adults.

The OND review division chose CCMC for inspection because the records for all subjects 
enrolled into the study are at this location. A sponsor inspection was also conducted because this 
is a new molecular entity (NME).

II. RESULTS (by Site):

Inspected Entity (Type)
Name and Address 

Protocol # and
# of Subjects

Inspection
Date

Final 
Classification*

Sponsor (1992 to 2007) and
Clinical Investigator (2007 to present):
James Heubi, M.D.
Cincinnati Children’s Hospital Medical 
Center
3333 Burnet Avenue
Cincinnati, OH 45229

Protocol 
91-10-10: 
59 subjects

Protocol
92-8-19: 
26 subjects

April 2 to 
May 7, 
2014

VAI

Sponsor (2007 to present):
Asklepion Pharmaceuticals, LLC
729 E. Pratt Street
Baltimore, MD 21202

Protocol 
91-10-10: 
59 subjects

Protocol
92-8-19: 
26 subjects

June 17, 
2014

NAI

Key to Classifications
NAI = No deviation from regulations. 
VAI = Deviation(s) from regulations.
OAI = Significant deviations from regulations.  
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investigators in approximately 15 U.S. cities as well as Canada, England, 
France, Italy, Argentina, Pakistan, Saudi Arabia, Argentina, Chile, Columbia, 
and Uruguay. There were no Forms FDA 1572, curriculum vitae, or medical 
licensure available for review for clinical investigators.

Dr. Heubi’s response:
Dr. Heubi noted that a referring physician chose the study by virtue of having an 
affected subject, rather than by being recruited as an investigator, so the referring 
physician should not have been considered as a CI at a study site, but had a role 
that was more congruent with a local treating physician. He notes in his response 
that the underlying conditions are “ultra-rare” disease and the referring physicians 
may not have had expertise in this area, so it was his intention to provide treatment 
via consultation to the 85 patients enrolled through the referring physicians.

When the protocol was developed in 1991, there were never plans for any 
investigators other than those at CCHMC to serve as investigators on this project. 
Physicians from around the world contacted CCHMC to assist in diagnosis. If the 
diagnosis was confirmed, then in all circumstances, the actual management of the 
administration of cholic acid to patients was done by Dr. Heubi in consultation 
with Dr. Setchell. Initiation of cholic acid therapy and changes in dose were 
ordered by Dr. Heubi in response to changes in liver chemistries or urine FAB-MS 
analyses. Physicians treating patients at locations outside CCHMC did not make 
independent decisions regarding cholic acid administration but rather acted only 
after consulting CCHMC regarding dosing of cholic acid and/or any adverse 
events related or unrelated to study drug.

Documentation regarding the routine periodic discussions between Dr. Heubi, Dr. 
Setchell, and the treating physicians regarding dosing of cholic acid were found in 
the urine FAB-MS reports. The site has continued to maintain the communication 
process with the local physicians; however, these communications are now 
documented in the patients’ files.
Reviewer comment: Dr. Heubi’s reply is a reasonable assessment of the situation 
at the time the IND was in effect. This situation is described in the clinical study 
report. The findings at the inspection do not contradict the study report. 

2. Lack of adequate records covering shipment to investigators and disposition of 
investigational drug. Specifically, there are no drug accountability records to 
show which subjects were receiving which batches of investigational drug 
product for the period 1993 to 1995.

Dr. Heubi’s response:
Prior to, and up to April 1993, when an order for cholic acid was requested, the 
laboratory staff preparing the drug order recorded this action in their Laboratory 
Notebook with the following information; (1) the date that cholic acid was 
prepared, (2) the name of the patient, and (3) the number of capsules or volume of 
liquid that was shipped. This information is documented in the copies of hand-
written pages from the Laboratory Notebooks that were provided in the Cholic 
Acid Supply documents binder. It has been normal/routine practice that shipment 
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took place immediately upon completion of the order. Patients were shipped drug 
by overnight Courier (Federal Express) or by normal mail service (only in the case 
of capsules and when non-urgent). In this period, it was not the normal practice to 
retain Federal Express airway bill receipts.  This practice has changed so that now 
all shipping receipts are retained in the patient records. In most cases, the drug was 
shipped directly to the patient, but in some cases it was shipped to the patient’s 
primary physician’s office with instructions for the patient to collect it from that 
office.
Reviewer comment: Between April 1993 and 1995, there was a transition from a
manual style of recording in Laboratory Notebooks to an electronic recording of 
drug shipments. The site has been unable to find records of drug shipments in this 
2 year period. Dr. Heubi’s response describes the unsuccessful due diligence 
efforts to obtain the records. This issue is discussed in the clinical study report. 
(See response to Item 3.)

3. Shipment of an investigational new drug to someone not an investigator 
participating in an investigation. Specifically, James E. Heubi, M.D.  

. are identified on the FDA 1572 dated 6/7/94 as Investigator 
and Subinvestigator, respectively, for study protocols #91-10-10 and #92-8-19. 
No other person is identified as being an investigator or subinvestigator. 
However, for every subject that was seen outside of CCHMC the investigational 
drug product was sent directly to either: a) the subjects' local treating physicians, 
none of whom were listed on the FDA 1572 as a subinvestigator, or b) the 
subjects' family members, with no assurance or documentation of receipt of the 
product/shipment.

Dr. Heubi’s response:
As discussed above, Dr. Heubi stated that he did not intend for the treating 
physicians to become investigators. Usually, the investigational drug was 
dispensed directly to the subject/parent, but in some cases it was determined that 
dispensing the investigational drug to the subject/parent through their treating 
physician was a more reliable means of ensuring that the subject/patient received 
the investigational drug, particularly during the early years of the study.
Reviewer comment: Observations 2 and 3 that are cited on the Form FDA 483 
concerning lack of documentation of drug manufacturing and drug shipping are 
described in detail in the Clinical Study Report Sections 9.4.2 “Identity of 
Investigational Products(s)” and Section 9.4.8 “Treatment Compliance” and 
Section 9.8.1 “Changes in the Revised CSR.” The findings are consistent with the 
“non-commercial” nature of the IND that was originally filed. The significance of 
this finding is deferred to the review division.

Reference ID: 3621400
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Dr. Heubi’s response:
Dr. Heubi acknowledged that this information was included in the subject’s file for 
all of the subjects noted in this observation (i.e., 9, 18, 33, 34, 47, 55, 56, 61, 86, 
133). He noted that bilirubin was not considered to be a primary efficacy endpoint
and the case report forms did not include a space specifically for bilirubin value.
He explained that it was not included in the case report forms for several reasons. 
When the case report forms were completed and monitored, the efforts were 
focused on the primary safety and efficacy data (i.e., serum AST and ALT values, 
FAB-MS, adverse events, patient disposition, and study medication). In other 
cases, some of the information was added to the files after the case report forms 
were completed. 
Reviewer comment: The significance of this finding depends on the assessment by 
review division as to whether the bilirubin is an important measure of efficacy. It 
was communicated to the review division that the EIR has a sampling some of the 
non-reported values, and is not meant to substitute for the complete reporting by 
the sponsor. This issue was communicated with the review division and the values 
were requested from the sponsor. 

b. Three reviewed subjects had errors in transcribing source data to the case 
report forms. Specifically,

i. Subject 33: The ALT (SGPT) value reported for 03/23/1990 is 
reported as 73 U/L per a data sheet in the subject records, but is 
reported as 63 U/L in the subject's case report form.

ii. Subject 150: Three of the four bilirubin values reported on the 
subject's case report forms reported the date wrong. The month and 
day for each entry were switched on these dates. The lab reports in 
the subject's source documents state the correct dates. 

iii. Subject 79: Bilirubin values reported as occurring on 03/02/1998 
on the case report forms were obtained on 02/03/1998 per the 
subject's lab report for this visit date.

Dr. Heubi’s response:
For Subject 33 Dr. Heubi agreed that an error was made in transcribing the serum 
ALT from the source document to the CRF and the correct entry for 3/22/1990 
should be 63 U/L. An additional document in the subject file includes an ALT of 
73 U/L for 3/23/90 which was likely the source for this error. 
For Subject 150, he noted that the reference in the observation to Subject 150 is 
incorrect since there was no Subject 150 enrolled in the study (it is more likely a 
reference to Subject 153).For Subjects 79 and 153, these date errors likely stem 
from the differences in how dates are expressed in international vs. U.S. locations. 
For the U.S., the date is always listed as month/day/year but in many international 
locations it is listed as day/month/year. Most of the time, this transposition error 
did not occur.
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Reviewer comment: Transcription errors for transaminases appears to have 
occurred in only a small number of values collected over the years and does not
significantly impact the overall the integrity of the data . This response is 
acceptable.

5. Failure to obtain informed consent in accordance with 21 CFR Part 50 from each 
human subject prior to drug administration. Specifically,

a. Five subjects had no informed consent forms in their subject records under 
protocol #91-10-10 but began study drug treatment.

Dr. Heubi’s response:
No investigational drug was ever dispensed without the subject or parent/legal 
guardian providing informed consent after a verbal explanation of the study 
followed by signing an ICF. Regrettably the files do not contain ICF for Subjects 
9, 47, 100, 156 and 157 and for each of these subjects there is a note to file 
explaining the circumstances of why such documents are not available and efforts 
made to obtain the ICFs. As examples, exhaustive efforts were undertaken to find 
the ICF for Subject #9 who was consented in Pittsburgh and subsequently returned 
to his home in Saudi Arabia. The clinician managing the patient attests to having a 
signed ICF but it could not be found despite extensive efforts. Likewise, Subject 
#100, was consented using the CCHMC ICF at Philadelphia and the ICF could not 
be found by the treating physician on site. For subject #157 from Argentina, they
have an ICF on file that was developed by the clinician caring for the patient 
which was completed prior to administration of any investigational drug.

b. Three subjects were consented using a local informed consent form for 
cholic acid treatment at King Faisal Hospital located in Riyadh, Saudi 
Arabia. This informed consent form was not approved by CCHMC’s IRB. 

Dr. Heubi’s response:
The Saudi physicians treating these three subjects (i.e., 134, 142, and153) used an 
ICF that they had created for this study.

c. Subject 27 was consented on 04/07/2003 to participate in protocol #91-10-
10 with the ICF used for protocol #92-8-19, a study which was closed by 
CCHMC’s IRB on 08/27/2002. According to the drug accountability log, 
this subject was dispensed test article on 04/08/2003.

Dr. Heubi’s response:
For Subject 27, there was an administrative error in consenting him to study 92-8-
19 instead of study 91-10-10. The protocols are essentially identical except that 
study 92-8-19 was specifically designed for patients with peroxisomal disorders. 
Subject 27 had CTX, a defect due to enzyme deficiency and not a peroxisomal 
disorder. The relevant substantive information in the consent forms is otherwise 
the same.

d. Four subjects were consented with the wrong version of the informed 
consent form, because newer IRB-approved informed consent form was 
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available at the time of consent.
Dr. Heubi’s response:
For Subjects 149, 159, 175, and 177, the ICF used for consenting was not the 
currently approved ICF at the time of consent. It was the practice of the IRB 
during the time when these subjects were consented to have the consent document 
“expire” and re-approve the same version of the consent with each continuing 
review cycle. As such, while the CI acknowledges that these subjects signed an 
expired consent, the content of the consent was the same as the content of the 
consent that was currently approved at that time. The versions of the ICF were 
identical between the dates with the exception of approval dates.

e. Seven subjects (#12, #20, #21, #46, #51, #64, and #92) were originally 
consented for and enrolled in protocol #92-8-19 (the peroxisomal disorder 
protocol), which closed on 08/27/2002. These subjects were not re-
consented with the consent form for protocol #91-10-10 when they were 
moved into this study after the closure of protocol #92-8-19.

Dr. Heubi’s response:
Regarding these subjects (i.e., 12, 20, 21, 46, 51, 64, and 92), Protocol 92-8-19 
was originally proposed as a sub-study to enroll a specific sub-set (peroxisomal 
disorders) of all patients with bile acid defects diagnosed. However, because FDA 
Orphan Drug Grant funding was obtained for this sub-study, the 92-8-19 sub-study 
was opened as a separate protocol in order to ensure that the grant funds were 
spent correctly. The grant funding ended in 2002 and the 92-8-19 protocol was 
closed. Because of the 92-8-19 protocol was considered a sub-study of the original 
91-10-10 protocol; the IRB did not require a re-consent to move the subjects from 
protocol 92-8-19 to protocol 91-10-10 when the 92-8-19 protocol was closed.

Reviewer comment: Observation 5 is considered to have insignificant impact on 
data reliability. The issues with lack of consent forms were submitted in the final 
study report as Appendix 16.1.3. This response is acceptable.

6. Investigational drug disposition records are not adequate with respect to quantity. 
Specifically, for Subjects 12, 33, 57, 86, 90, 95, and 149, discrepancies existed 
between source documents and sponsor-provided data with respect to the declared 
quantity of shipped investigational drug product. For Subject 12, there are 11 
instances noted in which 300mL bottles were noted in the source documents and 
sponsor declared amount was 350mL. For Subject 86, this 300/350mL 
discrepancy occurs in 6 instances, and for Subject 90, this discrepancy occurs in 4 
instances. For Subject 33, there are 3 instances of discrepancy in pill count. 
Subjects 57 and 95 have only one instance of a discrepancy. 

Dr. Heubi’s response:
For Subjects #12, #57, #86, #90 and #95 The “Sponsor Declared Amount” noted 
in the observation refers to the actual amount of drug that was sent/given to the 
patient and this is documented in the Excel Summary File called “Cholic Acid 
Shipment Log.” The “Source Document Amount” referred to forms filled out 
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requesting drug, and these forms are located within the patient charts. The recipe 
for preparing cholic acid in solution shows that liquid formula was prepared in 
exactly a 350 mL quantity, a 750 mL quantity, or a 1000 mL quantity. 
The bottles used to ship the liquid formulation were of standard 300 mL/12 oz. 
size (Exhibit 2), but these did in fact hold up to a maximum volume of 375mL. 
When patients were shipped 1000 mL of liquid, the entire quantity was transferred 
into 3 of these bottles, for a 750 mL order 2 bottles were used, and for a 350 mL 
order 1 bottle was used. This explains the discrepancy between the ‘Sponsor 
Declared Amount” and the “Source Document Amount,” the latter referring to the 
manufacturer’s size of bottle shipped and not the exact volume shipped. This 
applies to, on all dates for which the liquid formulations are listed in the Inspection 
report.

Patient #33, dated 09/29/05: “Source Document Amount” states 70 capsules which 
is correct, and “Sponsor Declared Amount” states 150 capsules – this is a clerical 
error in the summary cholic acid. 
Patient #149, dated 02/09/09: The patient was shipped 200 capsules, as indicated 
by the CCHMC Investigational Pharmacy Drug Inventory Log (see Exhibit 4). 
This represents a clerical error in the Cholic Acid Shipment Log summary.

Reviewer comment: The discrepancies in the drug disposition records involved 7 
subjects out of the 50 subjects reviewed. Most of the discrepancies cited in the EIR 
occurred due to the technicality noted above in the CI response and do not 
represent significance volume of product. For Subjects 33, 86 and 149, the 
discrepancies are a result of clerical errors. In this study, shipment of drug may be 
an imperfect measure of subject compliance with drug administration and the 
significance of this finding is deferred to the review division. The review division 
can request for analysis the “Sponsor Declared Amount” that was actually 
shipped to the subject if the difference between the “Sponsor Declared Amount” 
and the “Source Document Amount” is considered significant.

7. An investigation was not conducted in accordance with the investigational plan. 
Section IV (B) of protocol #91-10-10 (dated 3 Jan 1992), under the title "The 
Study" the first paragraph states: "On admission, the patient will have studies to 
assess liver function (bilirubin, SGOT, SGPT, alkaline phosphatase, cholesterol, 
albumin, prothrombin time, and MEG-X).  A review of subjects' source data 
revealed there were no baseline serum laboratory data at enrollment for the 
following:

a. Subject # 27 was consented to participate in the study on 04/07/2003.
b. Subject # 52 was consented to participate in the study on 05/06/2006.
c. Subject # 86 was consented to participate in the study on 04/04/2000.

Dr. Heubi’s response:
a. For Subject 27, baseline liver chemistries and related laboratories were present in 

the form of an Excel spreadsheet or correspondence with the treating physician in 
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patient files but were not transcribed to the CRF. Please refer to the explanation 
provided in response to Observation No. 4. 

b. For Subject 86, baseline liver chemistries were recorded in the CRF on 5Jan2000 
and 3Apr2000. 

c. There is no Subject 52 enrolled in 91-10-10. This may be a transcription error.

Reviewer comment: For Subject 86, the line listings contain the values for the 
dates above for ALT/SGPT only and not for AST/SGOT. It is not clear from Dr. 
Heubi’s response whether this is a transcription error or that this laboratory value 
was not obtained. It would be unusual that one liver value is determined and 
another is not determined. This error may be similar to the omission of 
transcription that occurred for subject. Dr. Heubi’s response is inadequate in that 
he should have provided the values in his response. It is advised that the review 
division request these values if they are important to the review. 

8. Failure to assure that an IRB was responsible for the initial and continuing review 
and approval of a clinical study. There were two instances of lapse of approval. 
Specifically, during the time period of 05/19/2004 to 06/08/2004, protocol 90-10-
10 operated without IRB approval due to a lapse in submission of continuing 
review criteria to the Cincinnati Children's Medical Hospital Center IRB. 
Shipments of the investigational drug article were shipped out to subjects #20, 21, 
57, and 74 during this lapse in IRB approval. There was another lapse in IRB 
approval from March 24, 2009 through May 26, 2009. Drug Accountability Logs 
indicate approximately 21 subjects received test article from during this time-
frame (Subjects #12, 18, 20, 21, 27, 30, 33, 46, 57, 86, 92, 93, 106, 128, 130, 134, 
142, 153, 156, 157, and 159).  

Dr. Heubi’s response:
Two lapses in IRB approval were noted by the inspectors over the 20+ year 
duration of this study. These were lapses because of failure to file timely 
continuing review reports. 
The first, May 19 to June 8, 2004, was due to late submission of the continuing 
review and failure of the IRB to review prior to the end of the approval period. In 
this case, official termination was sent from the IRB on June 1, 2004 and three 
subjects were sent investigational drug on that date (before receipt of the 
termination notice). No other investigational drug was shipped before renewal of 
the study. Although the observation lists four subjects, one subject, #57, was 
shipped study drug on June 20, 2004 which was prior to the receipt of the 
termination notice. 

The second, March 24 to May 26, 2009, occurred because of the conversion of the 
IRB management system to Click Commerce. The change in procedures resulted 
in inadvertent lapse of the protocol. It was not realized by the investigators that the 
study had expired until May 13, 2009 at which time an electronic version of the 
protocol and a continuing review survey were submitted to the IRB with final 
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documenting informed consent of study subjects, failure to follow the protocol 
and inadequate drug disposition records. None of these deficiencies are 
determined to have significantly impacted data integrity. Deficiencies concerning 
GCP are described in the clinical study report. The data is accurately reported in 
the clinical study report and datasets submitted in support of the application. The
inspection did not uncover any new information or significant findings that would 
appear to contradict the study report. The study report and the data generated by 
the site may be used in evaluation for the efficacy of the product.

{See appended electronic signature page}

Susan Leibenhaut, M.D. 
Medical Reviewer
Good Clinical Practice Assessment Branch
Division of Good Clinical Practice Compliance
Office of Scientific Investigations

CONCURRENCE:
{See appended electronic signature page}

Susan D. Thompson, M.D.
Team Leader
Good Clinical Practice Assessment Branch
Division of Good Clinical Practice Compliance
Office of Scientific Investigations

CONCURRENCE:

{See appended electronic signature page}

Kassa Ayalew, M.D., M.P.H.
Branch Chief
Good Clinical Practice Assessment Branch
Division of Good Clinical Practice Compliance
Office of Scientific Investigations
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 Oxysterol 7α-hydroxylase deficiency
 C25-hydroxylase deficiency
 Cholesterol 7α-hydroxylase deficiency
 Peroxisomal disorders (i.e. Zellweger syndrome, infantile Refsum disease, 

neonatal adrenoleukodystrophy, hyperpipecolicacidemia)
 Bile acid-CoA ligase and bile acid-CoA amino acid N-acytransferase deficiency

For this original NDA, the majority of patients participating in the key retrospective 
efficacy study (Study CAC-91-10-10) represent 3β-HSD deficiency, Δ4-3-oxo-R 
deficiency, and Zellweger syndrome.

Drug description
Cholbam (cholic acid) 
 Chemical Formula:  C24H40O5

 Molecular Weight:   408.57
 Formulation:  Capsules containing 50 mg or 250 mg of cholic acid
 Dosing Regimen:  10-15 mg/kg once daily by mouth

Cholic acid is one of two major bile acids synthesized by the liver from cholesterol.  It is 
intended to be used as replacement therapy to patients with  

.  Administration of exogenous cholic acid is intended to limit production and 
accumulation of hepatotoxic bile acid intermediates, stimulate normal bile flow and 
secretion, and facilitate fat absorption.

In November 2013, the European Medicines Agency granted marketing authorization of 
this drug product for treatment of inborn errors of primary bile acid synthesis, specifying 
the single enzyme defects of:

• Sterol 27-hydroxylase (presenting as cerebrotendinous xanthomatosis, CTX) 
deficiency
• 2- (or α-) methylacyl-CoA racemase (AMACR) deficiency
• Cholesterol 7 α-hydroxylase (CYP7A1) deficiency

LABELING

Applicant’s Proposed Labeling 
****
(Highlights)
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8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

17 PATIENT COUNSELING INFORMATION

****

DISCUSSION
PMHS-MHT has been working to develop a more consistent and clinically useful 
approach to the Pregnancy  subsections of labeling. This approach 
complies with current regulations but incorporates “the spirit” of the Proposed Pregnancy 
and Lactation Labeling Rule (PLLR) (published on May 29, 2008). As part of the 
labeling review, the PMHS-MHT reviewer conducts a literature search to determine if 
relevant published pregnancy and lactation data are available that would add clinically 
useful information to the Pregnancy  labeling subsections. In 
addition, the PMHS-MHT works with the pharmacology/toxicology reviewers to present 
animal data, in the Pregnancy  subsections, to make it as clinically 
relevant as possible for prescribers. This includes expressing animal data in terms of 
species exposed, timing and route of drug administration, animal dose including human 
dose equivalents (with the basis for calculation), and outcomes for dams and offspring. 
The first paragraph in the pregnancy subsection of labeling summarizes available data 
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breastmilk samples for the presence of bile salts.4   Samples of breastmilk and maternal 
serum were collected from 28 healthy nursing mothers during the first week postpartum.  
Both bile salts were present in transitional milk and colostrum, with a predominance of 
cholate over chenodeoxycholate approximately 3:1.  The mean concentrations of 
endogenous cholate were similar in transitional milk and maternal serum, 0.89 μM and 
0.93 μM, respectively, with much less in colostrum at 0.24 μM.   The mean 
concentrations of endogenous chenodeoxycholate were lower in transitional milk 
compared to maternal serum, 0.26 μM and 0.89 μM, respectively, and again much lower 
in colostrum at 0.09 μM.  The transport mechanism, passive or active, for bile salts across 
breast alveolar cells has not been determined.  The results of Forsyth JS, et al., go against 
the general understanding that passive diffusion is markedly increased during the 
colostrum milk phase compared with that of the mature milk phase.  The authors 
hypothesized that bile salt transfer was not likely via passive diffusion across breast 
alveolar cells but possibly via active transportation.  This is suggested by the lower 
concentration of the bile salts into colostrum than in transitional milk and the greater 
transfer of cholate than chenodeoxycholate into breastmilk.  If bile salts were transported 
by passive diffusion in transitional milk, then the non-polar chenodeoxycholate would be 
present in greater concentration than the polar cholate.  Although not further explained,
the authors conclude the concentration of bile salts transferred to the neonate through 
breastmilk is unlikely to make a significant contribution to the bile salt concentration in 
the infant’s duodenum.  The authors did not collect data on the concentration of bile salts 
in the infants.

Many, but not all, drugs transfer to breast milk.  The transport of a drug into breast milk 
is largely a function of the drug’s physicochemical properties and its concentration in 
maternal plasma.  All of the following factors influence the amount of drug transfer into 
human milk:  plasma and milk protein binding, molecular weight, mechanism of 
transport, degree of ionization, and clearance pathways.  Factors that tend to produce 
higher human milk levels of drugs include:  higher maternal plasma concentration, higher 
lipid solubility, higher pKa, lower protein binding, and lower molecular weight.  The 
mean pH of human milk is 7.2, about 0.2 units lower than that of plasma.  This difference 
influences the transfer of drugs into milk, more so for drugs that are weak bases with pKa 
values in that range.  Drugs that are more lipid soluble may accumulate in the lipid 
fraction of the milk, leading to higher concentrations of drug in human milk than in 
maternal plasma.  Most drugs move between maternal serum and human milk based on 
equilibrium forces.   Drugs with higher molecular weights, especially those with weights 
greater than 800 Daltons, must generally be actively transported or dissolved in the cells 
lipid membranes.  Protein drugs with very high molecular weights (e.g., Insulin, Heparin) 
are usually excluded from breast milk. 5

Based on the information from Forsyth, et al., the Applicant rationalizes that no adverse 
effects are anticipated for the infant because the systemic exposure of the nursing mother 
to cholic acid are “negligible given the low serum levels”.   The LactMed database 
contains no information on cholic acid, but does provide a statement similar to the 

                                                          
4 Forsyth JS, Ross PE, Bouchier IAD. Bile salts in breast milk. Eur J Pediatr 1983: 140: 126-127.
5 Hale T.  Medications and Mothers’ Milk, 12th ed, 2012.
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Applicant’s regarding use of ursodiol in nursing mothers.  Ursodiol, or ursodeoxycholic 
acid, is an endogenous human bile salt that is present in small quantities.  It is approved 
in the U.S. for the treatment of primary biliary cirrhosis, primary sclerosing cholangitis, 
nonalcoholic steatohepatitis, and the treatment and prevention of gallstones.  Clinically, it 
has been used for the treatment of intrahepatic cholestasis of pregnancy.6  LactMed states 
that “because of the low levels of ursodiol in breastmilk, amounts ingested by the infant 
are small and are not expected to cause any adverse effects in breastfed infants.”  The 
LactMed database provides information for FDA-approved drugs when available on 
maternal levels in breastmilk, infant blood levels, any potential effects in the breastfed 
infants if known, alternative drugs that can be considered, and the American Academy of 
Pediatrics category indicating the level of compatibility of the drug with breastfeeding.  

Medical Officer’s Comment
The mother’s serum concentration of Cholbam is expected to be low because the 
Cholbam distribution is mostly limited to the enterohepatic circulation; less than 5% 
may reach the mother’s systemic circulation.  A small amount of cholate may transfer 
via breastmilk; however, the bile salt would be absorbed into the infant’s enterohepatic 
circulation and would not reach the infant’s systemic circulation.  Therefore, the
cholate concentration in an infant’s serum will reflect the infant’s endogenous cholate 
level and not exposure to cholate transferred via breastmilk. 

From the safety data available in the single-arm clinical trials (n=95) submitted with this 
NDA and the article by Gonzales E, et al., on long term treatment outcomes, patients 
treated with Cholbam experienced no serious adverse events that would support a 
decision to discontinue Cholbam treatment in a nursing mother or to advise the mother to 
stop nursing while taking Cholbam.  Serious adverse events reported in the clinical trials
were deaths attributed to underlying disease (n=13), unknown cause (n=6), convulsion
(n=1), and coagulopathy (n=1).  The most frequent treatment emergent adverse events
included disease progression, diarrhea, abdominal pain, jaundice, dehydration, and 
vomiting. Gonzales E, et al., reported no serious adverse events in the more than 180 
patient-years observed, but reported cases of cholic acid overdose in four children.  These 
children presented with pruritus, diarrhea, and elevated liver function biomarkers; all of 
which resolved with dose reduction.  There have been no reports of clinically adverse 
effects in a breastfed infant whose mother was being treated with Cholbam.  Prescribers 
should use caution when administering Cholbam to a nursing mother.

In summary, the limited information available on endogenous cholic acid transfer into 
breastmilk demonstrates that cholic acid is present in breastmilk.  With Cholbam’s
predominant distribution in the enterohepatic circulation, the maternal serum 
concentration of Cholbam is expected to be low and a small amount of Cholbam
transferred via breastmilk.  The small amount of Cholbam in breastmilk would not be 
systemically absorbed by the infant and may not be clinically relevant for the infant.

                                                          
6 Weiner CP, Buhimschi C.  Drugs for pregnant and lactating women. Philadelphia, PA: Saunders/Elsevier, 
c2009. pp.1143-44.
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APPENDIX A

PMHS Recommended Data Elements for Collecting Pregnancy Exposure Data

A. General
 Patient identifier
 Name of reporter at initial contact 
 Date of initial contact 
 Dates of any follow-up contacts
 Telephone number of reporter
 Additional contact names and phone numbers (if reporter is the patient)

B. Maternal Information
 Source of information (e.g., obstetrician, pregnant woman, other)
 Birth date
 Race
 Occupation
 Maternal medical history (e.g., hypertension, diabetes, seizure disorder, thyroid 

disorder, allergic disorders, heart disease, connective disease, autoimmune 
disease, hepatitis, known risk factors for adverse pregnancy outcomes including 
environmental or occupational exposures, other)

 Obstetrical History:
o Number of pregnancies and outcome of each (live birth, spontaneous 

abortion, elective termination, ectopic pregnancy, molar pregnancy)
o Previous maternal pregnancy complications
o Previous fetal/neonatal abnormalities and type

 Current Pregnancy:
o Date of last menstrual period
o Complications during pregnancy (including any adverse drug reactions) 

and dates
o Number of fetuses
o Labor/delivery complications
o Disease course(s) during pregnancy and any complications
o Medical product exposures (prescription drugs, OTC products & dietary 

supplements):
 Name
 Dosage & route
 Date of first use & duration
 Indication

o Recreational drug use (e.g., tobacco, alcohol, illicit drugs) and amount

 Family History (specify type, maternal/paternal, etc.):
o Spontaneous Abortions
o Anomalies/Malformations
o Multiple fetuses/births
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C. Neonatal Information
Initial:

 Source of information (e.g., obstetrician, pediatrician, mother)
 Date of receipt of information
 Date of birth or termination
 Gestational age at birth or termination
 Gestational outcome (live born, fetal death/stillborn, spontaneous abortion, 

elective termination)
 Sex
 Pregnancy weight gain of mother
 Obstetric complications ( e.g., pre-eclampsia, premature labor, premature 

delivery)
 Pregnancy order (singleton, twin, triplet)
 Results of neonatal physical examination including
 Anomalies diagnosed at birth or termination
 Anomalies diagnosed after birth
 Weight at birth indicating whether small, appropriate, or large for gestational age
 Length at birth
 Condition at birth (including when available Apgar scores at 1 and 5 minutes, 

umbilical cord vessels and gases, need for resuscitation, admission to intensive 
care nursery)

 Neonatal illnesses, hospitalizations, drug therapies

Follow-up:
 Source of information (e.g., pediatrician, mother)
 Date of receipt of information
 Anomalies diagnosed since initial report
 Developmental assessment
 Infant illnesses, hospitalizations, drug therapies

Note:  Infants should be followed for 12 months with assessment times at birth, at 12 
months, and some point in between.
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M E M O R A N D U M  DEPARTMENT OF HEALTH AND HUMAN SERVICES 
       PUBLIC HEALTH SERVICE 
         FOOD AND DRUG ADMINISTRATION 
     CENTER FOR DRUG EVALUATION AND RESEARCH 
_______________________________________________________________ 
 
DATE: February 24, 2014 
 
TO:  Director, Investigation Branch 
   Cincinnati District Office    

6751 Steger Dr. 
Cincinnati, OH 45237 

 
FROM: Sam H. Haidar, Ph.D., R.Ph. 
  Chief, Bioequivalence Branch 
  Division of Bioequivalence and GLP Compliance (DBGLPC)  

Office of Scientific Investigations (OSI) 
 
SUBJECT: Amendment to FY 2014, CDER High Priority Pre-Approval 

NDA Data Validation ‘For Cause’ Inspection, Bioresearch 
Monitoring, Human Drugs, CP 7348.001 

 
     RE: NDA 205-750 
        DRUG:  Cholic acid capsules, 50 and 250 mg 

SPONSOR: Asklepion Pharmaceuticals, LLC, Baltimore, MD 
  
This memo requests that you arrange for inspections of the 
clinical and analytical portions of the following efficacy study.  
 
Once you identify an ORA investigator, please contact the DBGLPC 
point of contact (POC) listed at the end of this assignment memo 
to schedule the inspection of the analytical site. A DBGLPC 
scientist will participate in the inspection of the analytical 
site to provide scientific and technical expertise. 
 
Background materials will be available in ECMS under the ORA 
folder.  The inspections should be completed prior to August 21, 
2014. 
 
Do not reveal the applicant/sponsor, application number, study 
to be inspected, drug name, or the study investigators to the 
site prior to the start of the inspections.  The site will 
receive this information during the inspection opening meeting.  
The inspections will be conducted under Bioresearch Monitoring 
Compliance Program CP 7348.001, not under CP 7348.811 (Clinical 
Investigators). 
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At the completion of the inspection, please send a scanned copy 
of the completed section A of this memo to the DBGLPC POC. 
 
Study #1: CAC-91-10-10 (including sub-study CAC-92-8-19) 
Study Title:   “Investigation in the Pathogenesis of Liver 

Disease in Patients with Inborn Errors of Bile 
Acid Metabolism.” 

 
Clinical Site:  Cincinnati Children’s Hospital Medical 

Center 
3333 Burnet Avenue, 
Cincinnati, OH 45229   

  TEL: (513)636-8046 
  FAX: (513)803-1039 
   
Investigator: James Heubi, MD 
   
 

USECTION A – CLINICAL DATA AUDIT 
 
Please remember to collect relevant exhibits for all findings, 
including discussion items at closeout, as evidence of the 
findings.   
 
During the clinical site inspection, please: 
 
□ Confirm the informed consent forms and study records for 100% 

of subjects enrolled at the site.  
 

□ Compare the study report in the NDA submission to the original 
documents at the site.  

 

□ Check for under-reporting of adverse events (AEs). 
 

□ Check for evidence of inaccuracy in the electronic data 
capture system. 

 

□ Check reports for the subjects audited.   
 

o Number of subject records reviewed during the 
inspection:______  

 

o Number of subjects screened at the site:______ 
 

o Number of subjects enrolled at the site:______ 
 

o Number of subjects completing the study:______ 
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Remind the inspected site of the 15 business-day timeframe for 
submission of a written response to the Form FDA 483.  In 
addition, please forward a copy of the written response as soon 
as it is received and EIR to the DBGLPC POC. 
 
 
DBGLPC POC:   Hansong Chen, Ph.D., Pharm.D. 

Pharmacologist 
     Office of Scientific Investigations 
      Tel: (240)-402-4143 
      FAX: (301)-847-8748 

Email: Hansong.Chen@fda.hhs.gov 
 
DARRTS cc: 
CDER OSI PM TRACK 
OSI/DBGLPC/Taylor/Bonapace/Haidar/Choi/Chen/Dejernett 
CDER/OND/ODEIII/DGIEP/GAO/Davis-Williams 
 
Emai c: 
ORA -DO/ORA BIMO 
 
Draft: HC 02/13/2014 
Edit: GB 02/25/2014; SHH 02/25/2014 
ECMS: Cabinets/CDER_OC/OSI/Division of Bioequivalence & Good 
Labora  

tes/  
  
MS: Cabinets/CDER_OC/OSI/Division of Bioequivalence & Good 

Laboratory Practice Compliance/INSPECTIONS/BE Program/ Clinical 
Sites/Cincinnati Children’s Hospital Medical Center, Cincinnati, 
OH 
 
OSI file #: BE 6667, bio205750.ammend 
FACTS: 8745501  
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LABEL AND LABELING REVIEW 
Division of Medication Error Prevention and Analysis (DMEPA)  

Office of Medication Error Prevention and Risk Management (OMEPRM) 
Office of Surveillance and Epidemiology (OSE) 

Center for Drug Evaluation and Research (CDER) 
 

*** This document contains proprietary information that cannot be released to the public*** 
 

Date of This Review: February 14, 2014 

Requesting Office or Division: Division of Gastroenterology and Inborn Errors Products 
(DGIEP) 

Application Type and Number: NDA 0205750 

Product Name and Strength: Cholbam (Cholic Acid) Capsules, 50 mg and 250 mg  

Product Type: Single Ingredient Product 

Rx or OTC: Rx 

Applicant/Sponsor Name: Asklepion Pharmaceuticals, LLC 

Submission Date: November 21, 2013 and December 4, 2013 

OSE RCM #: 2013-2752 

DMEPA Primary Reviewer: Terri Wood-Cummings, MD 

DMEPA Team Leader: Lubna Merchant, M.S., Pharm.D 
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1. REASON FOR REVIEW 

This review responds to a consult from DGIEP to evaluate the proposed  
Full Prescribing Information (FPI) for Cholbam (Cholic Acid) for areas of vulnerability that could lead to 
medication errors.  DGIEP requested this review as part of their evaluation for NDA 205750. 

2. MATERIALS REVIEWED  

We considered the materials listed in Table 1 for this review.  The Appendices provide the methods and results 
for each material reviewed.   

 

Table 1.  Materials Considered for this Label and Labeling Review 

Material Reviewed Appendix Section (for Methods 
and Results) 

Product Information/Prescribing Information A 

FDA Adverse Event Reporting System (FAERS) N/A 

Previous DMEPA Reviews N/A 

Human Factors Study   N/A 

ISMP Newsletters N/A 

Other N/A 

 Labeling G 

N/A=not applicable for this review   
 

3. OVERALL ASSESSMENT OF THE MATERIALS REVIEWED 

Cholbam (Cholic Acid) is a new molecular entity.  The Applicant is proposing two strengths (50 mg and 250 mg) 
for the capsules.  Cholbam will be dosed as 10 to 15 mg/kg once daily.  

.  DMEPA performed a 
risk assessment of the proposed Full Prescribing Information (FPI) to identify deficiencies that may lead to 
medication errors.  We note that the instructions for administrations in pediatric (and other) patients who are 
unable to swallow capsules are unclear and may cause confusion. 
 
DMEPA reviewed the  and noted that 

 
   

   

4. CONCLUSION & RECOMMENDATIONS 

We conclude that the  Full Prescribing Information can be improved to 
mitigate confusion   
We provide recommendations below to help promote the safe use of the product.   
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 APPENDIX G.  LABELING  
G.1 List of  Labeling Reviewed 
Using the principles of human factors and Failure Mode and Effects Analysis,1 along with postmarket 
medication error data, we reviewed the following Cholbam  labeling submitted by Asklepion 
Pharmaceuticals, LLC on November 21, 2013 and December 4, 2013. 
 

• Full Prescribing Information 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                           
1 Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004.  
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M E M O R A N D U M  DEPARTMENT OF HEALTH AND HUMAN SERVICES 
       PUBLIC HEALTH SERVICE 
         FOOD AND DRUG ADMINISTRATION 
     CENTER FOR DRUG EVALUATION AND RESEARCH 
_______________________________________________________________ 
 
DATE: January 27, 2014 
 
TO:  Director, Investigation Branch 
  New Jersey District Office   

10 Waterview Blvd.  
Third Floor 
Waterview Corp. Center 
Parsippany, NJ 07054 

 
Director, Investigation Branch 

   Philadelphia District Office  
  U.S. Customhouse 

Room 900 
2nd & Chestnut Streets 
Philadelphia, PA 19106 

 
FROM: Sam H. Haidar, Ph.D., R.Ph. 
  Chief, Bioequivalence Branch 
  Division of Bioequivalence and GLP Compliance (DBGLPC)  

Office of Scientific Investigations (OSI) 
 
SUBJECT: FY 2014, CDER High Priority Pre-Approval NDA Data 

Validation Inspection, Bioresearch Monitoring, Human 
Drugs, CP 7348.001 

 
     RE: NDA 205-750 
        DRUG:  Cholic acid capsules, 50 and 250 mg  

SPONSOR: Asklepion Pharmaceuticals, LLC, Baltimore, MD 
  
This memo requests that you arrange for inspections of the 
clinical and analytical portions of the following in vivo 
bioequivalence (BE)/pharmacokinetic study.  
 
Once you identify an ORA investigator, please contact the DBGLPC 
point of contact (POC) listed at the end of this assignment memo 
to schedule the inspection of the analytical site. A DBGLPC 
scientist will participate in the inspection of the analytical 
site to provide scientific and technical expertise. 
 
Background materials will be available in ECMS under the ORA 
folder.  The inspections should be completed prior to May 21, 
2014. 
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During the clinical site inspection, please: 

 John Kauffman, Ph.D. 
 Center for Drug Evaluation and Research 

 Division of Pharmaceutical Analysis (DPA) 
 Center for Drug Analysis (HFH-300) 
 645 S. Newstead Ave 
 St. Louis, MO  63110 

 TEL: 1-314-539-2135 
 
 

USECTION B – CLINICAL DATA AUDIT 
 
Please remember to collect relevant exhibits for all findings, 
including discussion items at closeout, as evidence of the 
findings.   
 
During the clinical site inspection, please: 
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Baltimore, MD 
 

 

 

 

□ Confirm the informed consent forms and study records for 100% 
of subjects enrolled at the site.  

 

□ Compare the study report in the NDA submission to the original 
documents at the site.  

 

□ Check for under-reporting of adverse events (AEs). 
 

□ Check for evidence of inaccuracy in the electronic data 
capture system. 

 

□ Check reports for the subjects audited.   
 

o Number of subject records reviewed during the 
inspection:______  

 

o Number of subjects screened at the site:______ 
 

o Number of subjects enrolled at the site:______ 
 

o Number of subjects completing the study:______ 
 

 

□ Confirm that site personnel conducted clinical assessments in 
a consistent manner and in accordance with the study 
protocols. 
 

□ Confirm that site personnel followed SOPs during study 
conduct. 

 

□ Examine correspondence files for any applicant or monitor-
requested changes to study data or reports. 

 

□ Include a brief statement summarizing your findings including 
IRB approvals, study protocol and SOPs, protocol deviations, 
AEs, concomitant medications, adequacy of records, 
inclusion/exclusion criteria, drug accountability documents, 
and case report forms for dosing of subjects, etc. 

 

□ Other comments: 
______________________________________________________________
______________________________________________________________ 
______________________________________________________________ 
 

 
SECTION C – AUDIT OF ANALYTICAL DATA 

 
Analytical Site:    
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□ Examine correspondence files between the analytical site and 
the Applicant for their content. 

 
 
Additional instructions to the ORA Investigator: 
 
In addition to the compliance program elements, other study 
specific instructions may be provided by the DBGLPC POC prior to 
commencement of the inspection.  Therefore, we request that the 
DBGLPC POC be contacted for any further instructions, inspection 
related questions or clarifications before the inspection and 
also regarding any data anomalies or questions noted during 
review of study records on site. 
 
If you issue Form FDA 483, please forward a copy to the DBGLPC 
POC.  If it appears that the observations may warrant an OAI 
classification, notify the DBGLPC POC as soon as possible. 
 
Remind the inspected site of the 15 business-day timeframe for 
submission of a written response to the Form FDA 483.  In 
addition, please forward a copy of the written response as soon 
as it is received and EIR to the DBGLPC POC. 
 
 
DBGLPC POC:   Hansong Chen, Ph.D., Pharm.D. 

Pharmacologist 
     Office of Scientific Investigations 
      Tel: (240)-402-4143 
      FAX: (301)-847-8748 

Email: Hansong.Chen@fda.hhs.gov 
 
DARRTS cc: 
CDER OSI PM TRACK 
OSI/DBGLPC/Taylor/Bonapace/Haidar/Choi/Chen/Dejernett 
CDER/OPS/ONDQA/Ghosh/Riviere/ 
CDER/OND/ODEIII/DGIEP/Davis-Williams 
 
Email cc: 
ORA -DO/ORA  BIMO 
ORA -DO/ORA  BIMO 
 
Draft: HC 01/23/2014 
Edit: YMC 01/24/2014; SHH 1/24/14 
ECMS: Cabinets/CDER_OC/OSI/Division of Bioequivalence & Good 
Laborat E Program/Analytical 
Sites/  
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OSI file #: BE 6667, bio205750 
FACTS: 8745501 
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OSI 08/1/12

1. Evaluate whether the study was conducted as per approved protocol (i.e., the

study subject recruitment followed the specified inclusion/exclusion criteria and dropouts 

followed the protocol’s criteria and were properly documented).

2. Evaluate whether protocol deviations were properly documented and justified. 

3. Evaluate whether the blood/plasma samples were taken, stored, transported, and 

analyzed as per approved SOPs and the analytical and PK data analysis results 

were properly documented.

4. Evaluate whether the data excluded from the bioequivalence data analysis is 

justified.
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Cross-Discipline Team Leader (CDTL) Lara Dimick-Santos Y

Clinical Reviewer: Wen-Yi Yao Y

TL: Lara Dimick-Santos Y

Social Scientist Review (for OTC 

products)
Reviewer: N/A N/A

TL: N/A N/A

OTC Labeling Review (for OTC 
products)

Reviewer: N/A N/A

TL: N/A N/A

Clinical Microbiology (for antimicrobial 

products)
Reviewer: N/A N/A

TL: N/A N/A

Clinical Pharmacology Reviewer: Insook Kim Y

TL: Sue  Chih Lee Y

Biostatistics Reviewer: Behrang Vali Y

TL: Freda Cooner Y

Nonclinical 
(Pharmacology/Toxicology)

Reviewer: Ke Zhang Y

TL: David Joseph Y

Statistics (carcinogenicity) Reviewer: N/A N/A

TL: N/A N/A

Immunogenicity (assay/assay 
validation) (for BLAs/BLA efficacy 
supplements)

Reviewer: N/A N/A

TL: N/A N/A

Product Quality (CMC) Reviewer: Gene Holbert Y

TL: Marie Kowblansky Y

Quality Microbiology (for sterile 
products)

Reviewer: Bryan Riley N

TL: Stephen Langille N

CMC Labeling Review Reviewer: N/A N/A

TL: NA N/A
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o Did the applicant provide a scientific 
“bridge” demonstrating the relationship 
between the proposed product and the 
referenced product(s)/published literature?

Describe the scientific bridge (e.g., BA/BE studies): 

  YES    NO

Cholic acid is an endogenous 
substance (the most abundant bile 
acid in humans) for which the target 
pediatric patient population is 
severely deficient.  The sponsor 
provided publications which indicate 
that the proposed dose levels will 
produce a total body cholic acid 
content that will not exceed the levels 
found in normal children.  Therefore, 
no nonclinical studies are needed to 
support approval.   This was the 
nonclinical recommendation from 
2010.

 Per reviewers, are all parts in English or English 
translation?

If no, explain: 

  YES
  NO

 Electronic Submission comments

List comments: none

  Not Applicable

CLINICAL

Comments: 
1. Provide efficacy data (summary tables and original 
data) of liver function test (LFT) and bilirubin test 
(direct, total, and indirect bilirubin) in patients with 
single enzyme defect.

2. Provide detailed narratives of the PIDs 0, 16, 103, 
127, 143, 152, and 181.

3. On page 20 of your clinical overview you state that 
you prepared a revised clinical study report to address 
the EMA comments. Please provide a copy of the EMA 
comments and clarify how you revised the study report 
to address these comments.

4. Sponsor should be requested to provide the “coding 
dictionary” consisting of a list of all investigator 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter
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change to the specification-ranges of these variables). In 
addition, if available, submit data showing that the selected 
dissolution method is able to reject batches that are not 
bioequivalent;

3.   Provide complete dissolution profile data (raw data and 
mean values) from the clinical and primary stability batches 
supporting the selection of the dissolution acceptance criterion 
(i.e., specification-sampling time point and specification value) 
for all components of the proposed product.

4.   To support the Level 2 drug product manufacturing site 
change,   provide in vitro comparative dissolution data and f2 
similarity values (n=12)  for the drug product manufactured at 
the old and new site in three media  and phosphate 
buffers pH  and 6.8.

Quality Microbiology Comments: None

Environmental Assessment

 Categorical exclusion for environmental assessment (EA) 
requested? 

If no, was a complete EA submitted?

If EA submitted, consulted to EA officer (OPS)?

Comments: 

YES
  NO

YES
  NO

YES
  NO

Quality Microbiology (for sterile products)

 Was the Microbiology Team consulted for validation of 
sterilization? (NDAs/NDA supplements only)

Comments: 

  Not Applicable

YES
  NO

Facility Inspection

 Establishment(s) ready for inspection?

 Establishment Evaluation Request (EER/TBP-EER) 
submitted to OMPQ?

Comments: No comments for 74-day letter

  Not Applicable

  YES
  NO

  YES
  NO

Reference ID: 3438998
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Appendix A (NDA and NDA Supplements only)

NOTE: The term "original application" or "original NDA" as used in this appendix 
denotes the NDA submitted. It does not refer to the reference drug product or "reference 
listed drug."

An original application is likely to be a 505(b)(2) application if:

(1) it relies on published literature to meet any of the approval requirements, and the 
applicant does not have a written right of reference to the underlying data.  If 
published literature is cited in the NDA but is not necessary for approval, the 
inclusion of such literature will not, in itself, make the application a 505(b)(2) 
application,

(2) it relies for approval on the Agency's previous findings of safety and efficacy for 
a listed drug product and the applicant does not own or have right to reference the 
data supporting that approval, or

(3) it relies on what is "generally known" or "scientifically accepted" about a class of 
products to support the safety or effectiveness of the particular drug for which the 
applicant is seeking approval.  (Note, however, that this does not mean any
reference to general information or knowledge (e.g., about disease etiology, 
support for particular endpoints, methods of analysis) causes the application to be 
a 505(b)(2) application.)

Types of products for which 505(b)(2) applications are likely to be submitted include: 
fixed-dose combination drug products (e.g., heart drug and diuretic (hydrochlorothiazide) 
combinations); OTC monograph deviations (see 21 CFR 330.11); new dosage forms; new 
indications; and, new salts. 

An efficacy supplement can be either a (b)(1) or a (b)(2) regardless of whether the 
original NDA was a (b)(1) or a (b)(2).  

An efficacy supplement is a 505(b)(1) supplement if the supplement contains all of the 
information needed to support the approval of the change proposed in the supplement.  
For example, if the supplemental application is for a new indication, the supplement is a 
505(b)(1) if:

(1) The applicant has conducted its own studies to support the new indication (or 
otherwise owns or has right of reference to the data/studies),

(2) No additional information beyond what is included in the supplement or was 
embodied in the finding of safety and effectiveness for the original application or 
previously approved supplements is needed to support the change.  For example, 
this would likely be the case with respect to safety considerations if the dose(s) 
was/were the same as (or lower than) the original application, and.

(3) All other “criteria” are met (e.g., the applicant owns or has right of reference to 
the data relied upon for approval of the supplement, the application does not rely 

Reference ID: 3438998
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for approval on published literature based on data to which the applicant does not 
have a right of reference).

An efficacy supplement is a 505(b)(2) supplement if:

(1) Approval of the change proposed in the supplemental application would require 
data beyond that needed to support our previous finding of safety and efficacy in 
the approval of the original application (or earlier supplement), and the applicant 
has not conducted all of its own studies for approval of the change, or obtained a 
right to reference studies it does not own. For example, if the change were for a 
new indication AND a higher dose, we would likely require clinical efficacy data 
and preclinical safety data to approve the higher dose. If the applicant provided 
the effectiveness data, but had to rely on a different listed drug, or a new aspect of 
a previously cited listed drug, to support the safety of the new dose, the 
supplement would be a 505(b)(2),

(2) The applicant relies for approval of the supplement on published literature that is 
based on data that the applicant does not own or have a right to reference.  If 
published literature is cited in the supplement but is not necessary for approval, 
the inclusion of such literature will not, in itself, make the supplement a 505(b)(2) 
supplement, or

(3) The applicant is relying upon any data they do not own or to which they do not 
have right of reference.

If you have questions about whether an application is a 505(b)(1) or 505(b)(2) 
application, consult with your OND ADRA or OND IO.

Reference ID: 3438998
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The Selected Requirement of Prescribing Information (SRPI) is a 42-item, drop-down checklist of 
important format elements of the prescribing information (PI) based on labeling regulations (21 CFR 
201.56 and 201.57) and guidances.

Highlights

See Appendix A for a sample tool illustrating the format for the Highlights. 

HIGHLIGHTS GENERAL FORMAT and HORIZONTAL LINES IN THE PI

1. Highlights (HL) must be in a minimum of 8-point font and should be in two-column format, with 
½ inch margins on all sides and between columns.

Comment:

2. The length of HL must be one-half page or less (the HL Boxed Warning does not count against 
the one-half page requirement) unless a waiver has been granted in a previous submission (e.g., 
the application being reviewed is an efficacy supplement).  

Instructions to complete this item:  If the length of the HL is one-half page or less, then select 
“YES” in the drop-down menu because this item meets the requirement.  However, if HL is 
longer than one-half page:

 For the Filing Period:

 For efficacy supplements: If a waiver was previously granted, select “YES” in the drop-
down menu because this item meets the requirement.  

 For NDAs/BLAs and PLR conversions: Select “NO” because this item does not meet the 
requirement (deficiency).  The RPM notifies the Cross-Discipline Team Leader (CDTL) of 
the excessive HL length and the CDTL determines if this deficiency is included in the 74-
day or advice letter to the applicant.

 For the End-of-Cycle Period:

 Select “YES” in the drop down menu if a waiver has been previously (or will be) granted 
by the review division in the approval letter and document that waiver was (or will be) 
granted.   

Comment:  Highlight is greater than one-half page. CDTL notified and deficiency will be 
conveyed to Applicant in the 74-day letter.

3. A horizontal line must separate HL from the Table of Contents (TOC).  A horizontal line must 
separate the TOC from the FPI.
Comment:  

4. All headings in HL must be bolded and presented in the center of a horizontal line (each 
horizontal line should extend over the entire width of the column as shown in Appendix A).  The 
headings should be in UPPER CASE letters.  

Comment:  

5. White space should be present before each major heading in HL.  There must be no white space 
between the HL Heading and HL Limitation Statement.  There must be no white space between 

YES

NO

YES

YES

NO
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Comment:  

Initial U.S. Approval in Highlights

11. Initial U.S. Approval in HL must be bolded, and include the verbatim statement “Initial U.S. 
Approval:” followed by the 4-digit year.

Comment:  However, the format is the same as Appendix A example..

Boxed Warning (BW) in Highlights

12. All text in the BW must be bolded.

Comment:

13. The BW must have a heading in UPPER CASE, containing the word “WARNING” (even if 
more than one warning, the term, “WARNING” and not “WARNINGS” should be used) and 
other words to identify the subject of the warning (e.g., “WARNING: SERIOUS 
INFECTIONS and ACUTE HEPATIC FAILURE”).  The BW heading should be centered.

Comment:  

14. The BW must always have the verbatim statement “See full prescribing information for 
complete boxed warning.” This statement should be centered immediately beneath the heading 
and appear in italics.

Comment:  

15. The BW must be limited in length to 20 lines (this includes white space but does not include the 
BW heading and the statement “See full prescribing information for complete boxed 
warning.”).  

Comment:  

Recent Major Changes (RMC) in Highlights

16. RMC pertains to only the following five sections of the FPI:  BOXED WARNING, 
INDICATIONS AND USAGE, DOSAGE AND ADMINISTRATION, 
CONTRAINDICATIONS, and WARNINGS AND PRECAUTIONS.  RMC must be listed in 
the same order in HL as the modified text appears in FPI.   

Comment:  

17. The RMC must include the section heading(s) and, if appropriate, subsection heading(s) affected 
by the recent major change, together with each section’s identifying number and date 
(month/year format) on which the change was incorporated in the PI (supplement approval date).
For example, “Warnings and Precautions, Acute Liver Failure (5.1) --- 9/2013”. 

Comment:

18. The RMC must list changes for at least one year after the supplement is approved and must be 
removed at the first printing subsequent to one year (e.g., no listing should be one year older than 
revision date).

Comment:  

Indications and Usage in Highlights

YES

N/A

N/A

N/A

N/A

N/A

N/A

N/A

YES
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19. If a product belongs to an established pharmacologic class, the following statement is required 
under the Indications and Usage heading in HL: “(Product) is a (name of established 
pharmacologic class) indicated for (indication)”.

Comment:  

Dosage Forms and Strengths in Highlights

20. For a product that has several dosage forms (e.g., capsules, tablets, and injection), bulleted 
subheadings or tabular presentations of information should be used under the Dosage Forms and 
Strengths heading.

Comment:  

Contraindications in Highlights

21. All contraindications listed in the FPI must also be listed in HL or must include the statement
“None” if no contraindications are known.  Each contraindication should be bulleted when there 
is more than one contraindication.

Comment:  

Adverse Reactions in Highlights

22. For drug products other than vaccines, the verbatim bolded statement must be present: “To 
report SUSPECTED ADVERSE REACTIONS, contact (insert name of manufacturer) at 
(insert manufacturer’s U.S. phone number) or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch”. 

Comment:  

Patient Counseling Information Statement in Highlights

23. The Patient Counseling Information statement must include one of the following three bolded
verbatim statements that is most applicable:

If a product does not have FDA-approved patient labeling:

 “See 17 for PATIENT COUNSELING INFORMATION” 

If a product has FDA-approved patient labeling:

 “See 17 for PATIENT COUNSELING INFORMATION and FDA-approved patient labeling” 

 “See 17 for PATIENT COUNSELING INFORMATION and Medication Guide” 

Comment:

Revision Date in Highlights

24. The revision date must be at the end of HL, and should be bolded and right justified (e.g., 
“Revised: 9/2013”).  

Comment:  The revision date is missing.

YES

YES

YES

YES

NO
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Contents: Table of Contents (TOC)

See Appendix A for a sample tool illustrating the format for the Table of Contents.

25. The TOC should be in a two-column format.

Comment:  

26. The following heading must appear at the beginning of the TOC:  “FULL PRESCRIBING 
INFORMATION: CONTENTS”.  This heading should be in all UPPER CASE letters and 
bolded.

Comment:  

27. The same heading for the BW that appears in HL and the FPI must also appear at the beginning 
of the TOC in UPPER CASE letters and bolded.

Comment:  

28. In the TOC, all section headings must be bolded and should be in UPPER CASE.

Comment:  Entire section is in blue font; therefore, it is unable to determine if bolded are not.

29. In the TOC, all subsection headings must be indented and not bolded.  The headings should be in 
title case [first letter of all words are capitalized except first letter of prepositions (through),
articles (a, an, and the), or conjunctions (for, and)].

Comment:  Entire section is in blue font. Therefore, it is unable to determine if bolded are not.

30. The section and subsection headings in the TOC must match the section and subsection headings 
in the FPI.

Comment:  Subsection 12.2 Pharmacodynamics located in the FPI is not annotated in TOC.

31. In the TOC, when a section or subsection is omitted, the numbering must not change. If a section 
or subsection from 201.56(d)(1) is omitted from the FPI and TOC, the heading “FULL 
PRESCRIBING INFORMATION: CONTENTS” must be followed by an asterisk and the 
following statement must appear at the end of TOC: “*Sections or subsections omitted from the 
full prescribing information are not listed.” 
Comment:  The statement "*Sections or subsections omitted from the full prescribing 
information are not listed" is not annotated as required.

YES

YES

N/A

NO

NO

NO

NO
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Full Prescribing Information (FPI)

FULL PRESCRIBING INFORMATION:  GENERAL FORMAT

32. The bolded section and subsection headings in the FPI must be named and numbered in 
accordance with 21 CFR 201.56(d)(1) as noted below (section and subsection headings should 
be in UPPER CASE and title case, respectively).  If a section/subsection required by regulation 
is omitted, the numbering must not change. Additional subsection headings (i.e., those not 
named by regulation) must also be bolded and numbered.  

BOXED WARNING
1  INDICATIONS AND USAGE
2  DOSAGE AND ADMINISTRATION
3  DOSAGE FORMS AND STRENGTHS
4  CONTRAINDICATIONS
5  WARNINGS AND PRECAUTIONS
6  ADVERSE REACTIONS
7  DRUG INTERACTIONS
8  USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
8.2 Labor and Delivery
8.3 Nursing Mothers
8.4 Pediatric Use
8.5 Geriatric Use

9  DRUG ABUSE AND DEPENDENCE
9.1 Controlled Substance
9.2 Abuse
9.3 Dependence

10  OVERDOSAGE
11  DESCRIPTION
12  CLINICAL PHARMACOLOGY

12.1 Mechanism of Action
12.2 Pharmacodynamics
12.3 Pharmacokinetics
12.4 Microbiology (by guidance)
12.5 Pharmacogenomics (by guidance)

13  NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
13.2 Animal Toxicology and/or Pharmacology

14  CLINICAL STUDIES
15  REFERENCES
16  HOW SUPPLIED/STORAGE AND HANDLING
17  PATIENT COUNSELING INFORMATION

Comment:  

33. The preferred presentation for cross-references in the FPI is the section (not subsection)
heading followed by the numerical identifier.  The entire cross-reference should be in italics and 
enclosed within brackets.  For example, “[see Warnings and Precautions (5.2)]” or “[see 
Warnings and Precautions (5.2)]”. 

Comment: The cross-references in the FPI are annotated with section number only.

YES

NO
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34. If RMCs are listed in HL, the corresponding new or modified text in the FPI sections or 
subsections must be marked with a vertical line on the left edge.

Comment:  

FULL PRESCRIBING INFORMATION DETAILS

FPI Heading

35. The following heading must be bolded and appear at the beginning of the FPI: “FULL
PRESCRIBING INFORMATION”. This heading should be in UPPER CASE.

Comment:  

BOXED WARNING Section in the FPI

36. In the BW, all text should be bolded.

Comment:

37. The BW must have a heading in UPPER CASE, containing the word “WARNING” (even if 
more than one Warning, the term, “WARNING” and not “WARNINGS” should be used) and 
other words to identify the subject of the Warning (e.g., “WARNING: SERIOUS 
INFECTIONS and ACUTE HEPATIC FAILURE”).  

Comment:  

CONTRAINDICATIONS Section in the FPI

38. If no Contraindications are known, this section must state “None.”

Comment:  The contraindications are annotated.

ADVERSE REACTIONS Section in the FPI

39. When clinical trials adverse reactions data are included (typically in the “Clinical Trials
Experience” subsection of ADVERSE REACTIONS), the following verbatim statement or 
appropriate modification should precede the presentation of adverse reactions:

“Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials 
of another drug and may not reflect the rates observed in practice.”

Comment:  The above statement is not annotated.

40. When postmarketing adverse reaction data are included (typically in the “Postmarketing 
Experience” subsection of ADVERSE REACTIONS), the following verbatim statement or 
appropriate modification should precede the presentation of adverse reactions:

“The following adverse reactions have been identified during post-approval use of (insert drug         
name).  Because these reactions are reported voluntarily from a population of uncertain size, it is 
not always possible to reliably estimate their frequency or establish a causal relationship to drug 
exposure.”

Comment:  

PATIENT COUNSELING INFORMATION Section in the FPI

41. Must reference any FDA-approved patient labeling in Section 17 (PATIENT COUNSELING 
INFORMATION section).  The reference should appear at the beginning of Section 17 and 

N/A

YES

N/A

N/A

YES

NO

N/A

N/A
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include the type(s) of FDA-approved patient labeling (e.g., Patient Information, Medication 
Guide, Instructions for Use).

Comment:

42. FDA-approved patient labeling (e.g., Medication Guide, Patient Information, or Instructions for 
Use) must not be included as a subsection under section 17 (PATIENT COUNSELING 
INFORMATION).  All FDA-approved patient labeling must appear at the end of the PI upon 
approval.

Comment:

N/A
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Appendix A:  Format of the Highlights and Table of Contents 
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