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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 Oral reproductive toxicity, 
genotoxicity, oral carcinogenicity.  The 
sponsor also referenced literature 
information regarding pharmacology, 
absorption, distribution and acute 
toxicity.

*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)

Keryx Biopharmaceuticals’ ferric citrate coordination complex relies on published 
literature to support nonclinical reproductive toxicology, carcinogenicity, and 
mutagenicity studies. The rationale for reliance on the nonclinical safety established 
in the published literature is that the bioavailability of ferric salts (of which ferric 
citrate coordination complex is), when administered orally, is generally low and, as 
a PO4 binder, the bioavailability can be expected to be even lower (orally 
administered ferric citrate reacts with PO4 in the GI tract, precipitating PO4 as 
ferric phosphate). The latter is insoluble and is excreted in the stool, reducing the 
amount of phosphate (and iron) that is absorbed from the GI tract. Since the levels 
of ferric citrate absorbed (and therefore available in the systemic circulation) is 
expected to be lower with this product than the levels in the published literature, the 
finding of nonclinical safety supported by the published literature is supportive of 
the nonclinical safety of this 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.
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(b) Does any of the published literature necessary to support approval identify a specific (e.g., 
brand name) listed drug product?

                                                                                                                   YES       NO

NOTE: one literature  report refers to JTT-751, which is chemical name 
of the sponsor’s product in their Japanese applications.

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)

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.

                                                                                                                   YES       NO
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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:

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)? 
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(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.

(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
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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

NOTE: Several ferric-iron containing products are approved, either for the 
same indication (reduction of serum phosphorous) or as an iron 
replacement therapy. 

(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.

Pharmaceutical alternatives: 
NDA 203565 Injectafer
NDA 20955 Ferrlicit
NDA 205109 Velphoro

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 
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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.

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. 
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                                                                                       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
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****Pre-decisional Agency Information**** 

    
 

Memorandum 
 
Date:  August 15, 2014   
  
To:  Russell Fortney 
  Regulatory Project Manager 
  Division of Cardiology and Renal Products (DCRP) 
 
From:  Puja Shah, PharmD 
  Regulatory Review Officer 
  Office of Prescription Drug Promotion (OPDP) 
 
Through: Zarna Patel, PharmD 
  Regulatory Review Officer, OPDP 
 
Subject: NDA 205874 

ZERENEX® (ferric citrate) Tablet containing 210 mg of ferric iron 
equivalent to 1 g ferric citrate for Oral Use 

 
   
 
Background 
 
This consult review is in response to DCRP’s October 29, 2013, request for OPDP’s 
review of the draft package insert (PI) for ZERENEX® (ferric citrate) Tablet containing 
210 mg of ferric iron equivalent to 1 g ferric citrate for Oral Use.  OPDP reviewed the 
substantially complete version of the draft PI provided by the Division of Medical Policy 
Programs (DMPP) on August 4, 2014.  Our comments on the PI are included directly on 
the attached copy of the labeling. 
 
OPDP appreciates the opportunity to provide comments on these materials.  If you have 
any questions or concerns, please contact Puja Shah at 240-402-5040 or 
puja.shah@fda.hhs.gov 

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

Reference ID: 3611085
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Department of Health and Human Services
Public Health Service

Food and Drug Administration
Center for Drug Evaluation and Research
Office of Surveillance and Epidemiology                                                                             

Office of Medication Error Prevention and Risk Management

Final Label and Labeling Memorandum

Date: May 22, 2014

Reviewer: Jean Olumba, MD, PharmD
Division of Medication Error Prevention and Analysis

Team Leader: Lisa Khosla, PharmD, MHA
Division of Medication Error Prevention and Analysis

Drug Name and Strengths: Zerenex (ferric citrate) tablet
210 mg of ferric iron equivalent to  mg of ferric 
citrate

Application Type/Number: NDA 205874

Applicant: Keryx Biopharmaceuticals, Inc.

OSE RCM #: 2013-1856-1

*** This document contains proprietary and confidential information that should not be 
released to the public.***

Reference ID: 3511320
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1 INTRODUCTION

This memorandum evaluates the revised labels and labeling for Zerenex
(ferric citrate) tablet , submitted on May 20, 2014 (Appendix A).  DMEPA previously 
reviewed the proposed labels and labeling under OSE Review# 2013-1856, dated May 
12, 2014.

2 MATERIAL REVIEWED

DMEPA reviewed the labels and labeling submitted on May 20, 2014.  We compared the 
revised labels and labeling against the recommendations contained in OSE Review# 
2013-1856 dated May 12, 2014.

3 CONCLUSIONS AND RECOMMENDATIONS

The revised labels adequately address our concerns from a medication error perspective.
We have no additional comments at this time.

Please copy the Division of Medication Error Prevention and Analysis on any 
communication to the Applicant with regard to this review.  If you have further questions 
or need clarifications, please contact OSE Regulatory Project Manager: Karen Bengtson
at 301-796-3338.

Reference ID: 3511320
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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: May 14, 2014

Requesting Office or Division: Office of New Drug Quality Assessment (ONDQA)

Application Type and Number: NDA 205874

Product Name and Strength: Zerenex (ferric citrate) tablets

 mg

Product Type: Single Ingredient

Rx or OTC: Rx

Applicant/Sponsor Name: Keryx Biopharmaceuticals, Inc.

Submission Date: November 04, 2013 and April 11, 2014

OSE RCM #: 2013-1856

DMEPA Primary Reviewer: Jean Olumba, MD, PharmD.

DMEPA Team Leader: Lisa Khosla, PharmD, MHA

Reference ID: 3506517
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prominence. We also note that  the presentation of the NDC number appears abbreviated and 
does not follow the customary sequence. In addition, the presentation of the net quantity  is in 
close proximity with the strength presentation and has equal prominence with the strength 
presentation, which may increase confusion. Additionally, the container label and carton 
labeling lacks the statement of dosage. Furthermore, the net quantity appears on the back of 
the carton labeling which lacks prominence. Therefore, we provide recommendations in Section 
4 to address these issues.

4. CONCLUSIONS RECOMMENDATIONS
DMEPA concludes that the proposed labels and labeling can be improved to increase clarity, to 
promote the safe use of the product, and to mitigate any confusion. 

4.1 RECOMMENDATIONS FOR THE APPLICANT 

A. Trade container label

1. Revise the presentation of the proprietary name from all caps (i.e. BRAND) to title 
case (i.e. Brand) to improve readability of the name.  Words set in title case are 
easier to read than the rectangular shape that is formed by words set in all capital 
letters.

2. Ensure the established name is at least ½ the size of the proprietary name, and 
commensurate in prominence with the proprietary name taking into account all 
pertinent factors including typography, layout, contrast and other printing factors in 
accordance with 21 CFR 201.10(g)(2).

3. Add the statement of dosage in accordance with 21 CFR 201.55.
4. As currently presented, the NDC number is abbreviated as ‘59922’ which does not 

appropriately identify the product. Since the NDC number is often used as an 
additional verification prior to drug dispensing in the pharmacy, it is an important 
safety feature and should be presented in accordance with 21 CFR 207.35(3)(i).

5. Unbold and relocate the net quantity statement (“200 tablets”) away from the 
product strength.  Consider placing the net quantity statement toward the bottom 
of the principal display panel (PDP).  Post-marketing reports have shown that the net 
quantity and strength can be confused when they are in close proximity to each 
other.  

B. Trade carton labeling

1. See comments A.1. through A.4.
2. As currently presented, the net quantity statement ‘200 tablets’ is located on the 

back panel. Relocate the net quantity statement (“200 tablets”) from the back panel 
to the bottom of the principle display panel, away from the product strength, to 
increase the prominence of this important information.      

Reference ID: 3506517



4.2 RECOMMENDATIONS TO THE DIVISION  

A. Insert Labeling

1. In the DOSAGE AND ADMINISTRATION section 2, it does not state that Zerenex can 
be chewed, crushed, or should be swallowed whole. Upon further clarification with
with the Chemistry, Manufacturing, and Controls reviewer (CMC), the product 
should be swallowed whole. We recommend adding the statement “ Swallow the 
tablet whole. Do not split, crush, or chew the tablet.” to be consistent with intended 
use of Zerenex.

If you have further questions or need clarifications, please contact Karen Bengtson, OSE project 
manager, at 301-796-3338.
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APPENDIX B. FDA ADVERSE EVENT REPORTING SYSTEM (FAERS)
B.1 Methods
N/A

B.3 Description of FAERS 

The FDA Adverse Event Reporting System (FAERS) is a database that contains information on 
adverse event and medication error reports submitted to FDA.  The database is designed to 
support the FDA's postmarket safety surveillance program for drug and therapeutic biologic 
products. The informatic structure of the FAERS database adheres to the international safety 
reporting guidance issued by the International Conference on Harmonisation.  Adverse events 
and medication errors are coded to terms in the Medical Dictionary for Regulatory Activities 
(MedDRA) terminology. Product names are coded using the FAERS Product Dictionary. More 
information about FAERS can be found at:
http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Surveillance/AdverseD
rugEffects/default.htm.

APPENDIX C: ISMP NEWSLETTERS'

C.1 Methods

N/A

APPENDIX D. PREVIOUS DMEPA REVIEWS
D.1 Methods
N/A

APPENDIX E: REGULATORY HISTORY   

N/A
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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:                       March 31, 2014

TO: Aliza Thompson, Medical Officer Team Leader
Nancy Xu, Medical Officer
Russell Fortney, Regulatory Project Manager
Division of Cardio-Renal Drug Products

FROM: Sharon K. Gershon, Pharm. D.
Good Clinical Practice Assessment Branch
Division of Good Clinical Practice Compliance

    Office of Scientific Investigations

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

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

SUBJECT:  Evaluation of Clinical Inspections

NDA:                          205874  

APPLICANT: Keryx Biopharmaceuticals

DRUG: (ferric citrate)

NME:             Yes

THERAPEUTIC CLASSIFICATION: Standard

Reference ID: 3481955
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of this study was the change in serum phosphorus from baseline to Day 28. 

Rationale for Site Selection
These sites were chosen for inspection because of large enrollment relative to other sites; high 
treatment responders/greater efficacy (Schulman), and a past OAI classification (Whittier). 

A field investigator from the Cincinnati District Office was previously assigned to conduct the 
inspection of Dr. Whittier, at his office located in Canton, Ohio. Upon contacting the site, she 
learned that Dr. Whittier had retired, and that his records were sent for storage at the sponsor 
location. A limited inspection was conducted of Dr. Whittier’s records at the sponsor site. 

Name of CI/Address Protocol # and # of 
Subjects

Inspection
Dates

Final 
Classification

Gerald Schulman
Vanderbilt University School 
of Medicine
215 MAB, 1211 21st Avenue 
South
Nashville, TN 37240

KRX-0502-304
14 subjects 

KRX-0502-305
16 subjects

Site 109

November 29 
– December 
13, 2013

VAI

Mark Smith
815 12th Street
Augusta, GA 30909

KRX-0502-304
13 subjects 

KRX-0502-305
18 subjects

Site 112

December 2 –
6, 2013

NAI

Frederick Whittier
4974 Higbee Ave., NW
Suite 100
Canton, OH 44718

KRX-0502-304

9 subjects

Site 129

January 6-9, 
2014 NAI

Key to Classifications

NAI = No deviation from regulations. 
VAI = Deviation(s) from regulations.
OAI = Significant deviations from regulations.  Data unreliable.  
Pending = Preliminary classification based on information in 483 or preliminary communication with 

the field; EIR has not been received from the field, and complete review of EIR is pending.

Reference ID: 3481955
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1. Gerald Schulman
Vanderbilt University School of Medicine
215 MAB, 1211 21st Avenue South 
Nashville, TN

a. What was inspected: This inspection was conducted according to Compliance 
Program 7348.811. Dr. Schulman has nine INDs in CDER’s COMIS database, and no 
prior FDA inspection. The FDA field investigator reviewed the following items during 
the inspection: informed consent documents for all subjects in both studies; IRB 
approvals and correspondences; financial disclosure statements; training records; 
sponsor and monitor correspondences; corroboration of laboratory results for serum 
phosphorus, calcium, ferritin, iron, and TSAT% for all subjects at all visits for both 
studies; review and corroboration of all source documents and case report forms 
(CRFs) for all screen failures in both studies; review and corroboration of complete 
source document records and CRFs for six subjects in KRX-0502-305 (4-week study); 
partial or complete review and corroboration of source records and CRFs for all 25 
subjects enrolled in KRX-0502-304 (58-week study). 

For KRX-0502-304 (58-week study), the site screened 36 subjects and enrolled 25 
subjects. Three subjects withdrew due to adverse events or death, one subject withdrew 
consent during the study, and one subject discontinued and relocated to another state.

For KRX-0502-305 (4-week study), the site screened 23 subjects, and re-screened two 
subjects, as permitted by the protocol. Six subjects were screen failures, and three 
subjects failed following the washout period. One subject withdrew due to an adverse 
event, and one subject was discontinued from therapy due to treatment failure.  

b.   General observations/commentary: For the six audited subjects for KRX-0502-
304 (4-week study), the FDA field investigator reported that all adverse events 
reflected in the data listings were captured by source documents, and no discrepancies 
were noted between data listings and laboratory records with respect to serum 
phosphorus, serum calcium, bicarbonate, ferritin, iron and TSAT%.  
At the conclusion of this inspection, no Form FDA 483 was issued. All issues identified 
were discussed at closeout with Dr. Schulman and his staff. However, upon review of 
the EIR, OSI is classifying the inspection as VAI based on the large number of protocol 
violations identified during the inspection. A summary of these violations along with an 
assessment of their significance are noted below.   

For KRX-05-304 (58-week study), the FDA field investigator observed the protocol 
deviations of failure to identify and document two subjects as treatment failures as 
defined by the protocol. Specifically: 

i. The protocol stated that if a subject was compliant with 12 caplets/day of ferric 
citrate on at least two consecutive visits, and had a serum phosphorus > 8.0 
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mg/dL, the subject will be considered a treatment failure. Subject SHM-018 was 
on the maximum of ferric citrate, 12 caplets per day for Visits 20 and 21. 
Laboratory results for Visits 20 and 21 reported serum phosphorus as 8.1 mg/dL 
and 8.5 mg/dL, respectively. The subject was not documented as a treatment 
failure until Visit 22 when the subject had a serum phosphorus level of 9.9 
mg/dL.

OSI Reviewer Comments: OSI considers this a minor violation. The serum 
phosphorus levels were not significantly high at those visits, and the subject was 
appropriately considered a treatment failure at the next visit.

ii. The protocol stated that if a patient has an adjusted serum calcium > 10.5 
mg/dL, and is in the active-control arm on calcium acetate, the PI may choose to 
stop the calcium acetate after consultation with the CCC. These patients were to
be considered treatment failures. 

Subject AET-024-013 was in the active control arm on calcium acetate. At Visit
17, laboratory testing reported serum calcium of 12.6 mg/dL. The Visit 18 CRF 
reported “study drug withdrawn” due to the adverse event of hypercalcemiabut 
did not identify the subject as a treatment failure. 

OSI Reviewer Comments: OSI considers this a minor regulatory violation, and unlikely 
to significantly impact data integrity. 

For KRX-05-304 (58-week study), the protocol stated that IV iron therapy was not permitted if 
the serum ferritin is > 1000 mcg/L or the TSAT is > 30%, without consulting with the CCC. If 
it was deemed in the patient’s best interest to receive IV iron outside these parameters, the 
CCC should be consulted, and if approved and documented, it would be considered a protocol 
exception.

For the 19 subjects who participated in the safety assessment period three had reported 
protocol exceptions for IV iron administered with a TSAT > 30%. 
The field investigator observed an additional five subjects with instances of IV iron 
administration while the subject’s TSAT was > 30%, and without documented approval
of the CCC. It was noted that whereas the iron sucrose administration was reported to 
the Concomitant Medication CRF, it was not reported as a protocol violation.  For 
example: 

i. Subject # -007: Visit 0 (6/9/2011) laboratory testing reported a TSAT of 32% . 
Visit 4 (6/30/2011) laboratory testing reported a TSAT of 40%. Visit 11 (9/22/2011) 
laboratory testing reported a TSAT of 38% on 9/28/2011.  The Concomitant 
Medication CRF indicated that six doses of iron sucrose 100 mg. were administered in 
the period 6/14/2011 to 7/19/2011.  

ii. Subject # -023: Visit 14 (2/15/2012) laboratory testing reported a TSAT of 33% on 
2/18/2012. Visit 15 laboratory testing reported a TSAT of 30% on 3/16/2012. The 
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Concomitant Medication CRF indicated that iron sucrose 100 mg. was administered six 
times in the period 2/13/2012 to 3/19/2012. 

iii. Subject # -028: Visit 15 (2/1/2012) laboratory testing reported a TSAT of 33% on 
2/3/2012. During dialysis treatment on 2/13/2012, reports documented that 100 mg of 
iron sucrose was administered. Visit 16 (2/29/2012) laboratory testing reported a TSAT 
of 40% on3/2/2012. During dialysis treatment on 3/12/2012, 100 mg of Venofer (iron
sucrose) was administered.

iv. Subject # -036: Visit 13 (1/25/2012) laboratory testing reported a TSAT of 31% 
on 1/27/2012. During dialysis treatments on 1/30/2012, 2/6/2012, and 2/13/2012, the 
subject was administered 100 mg of Venofer (iron sucrose). Visit
14 (2/22/2012) laboratory testing reported a TSAT of 42% on 2/24/2012. 

v. Subject # -038: Visit 0 (8/31/2011) laboratory testing reported a TSAT of 34% on 
9/2/2011. On 9/2/2011, the Study Coordinator sent an email alerting dialysis staff to 
hold IV iron unless permission was requested in advance. During dialysis treatment on 
9/5/2011, 100 mg of Venofer (iron sucrose) was administered. Visit 13 (2/1/2012) 
laboratory testing reported a TSAT of 42% on 2/3/2012. During a dialysis treatment on
2/6/2012, 100 mg of Venofer (iron sucrose) was administered. 

OSI Reviewer Comments: Dr. Schulman stated these administrations of IV iron were likely due 
to confusion at the dialysis clinics. He stated the dialysis clinic has its own protocol for the 
administration of IV iron and that many dialysis patients receive it with each visit. He also 
noted nurses rotate within the clinics and that technicians, not the nurses, administer the 
medications.

For Study KRX-0502-304 (58-Week), protocol violations were observed concerning 
ferric citrate dose adjustments not made in accordance with the titration schedule.
For example: 

i. Subject # -030: Visit 12 (10/27/2011) laboratory testing reported serum 
phosphorus of 6.9 mg/dL on 10/29/2011. According to the protocol titration schedule, 
if serum phosphorus is between 5.6 mg/dL and 6.9 mg/dL the ferric citrate dose should 
be increased by 1 caplet per day. On 11/10/2011, the Study Coordinator increased the 
dose of ferric citrate by 3 pills per day.

OSI Reviewer Comments: This was a minor error because the protocol required a dose 
adjustment of 3 pills if serum phosphorus was > 6.9 mg/dL. 

ii. Subject # -037: Visit 18.1 (7/6/2012) laboratory testing reported serum phosphorus 
of 2.4 mg/dL on 7/9/2012. According to the protocol titration schedule, if serum 
phosphorus  is < 2.5 mg/dL the ferric citrate should be held until serum phosphorus is > 
3.5 mg/dL, then restarted at a lower dose after consultation with CCC. On 7/9/2012, the 
Study Coordinator reduced the dose of ferric citrate by 1 pill per day but continued 
administration of the study drug. 
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iii. Subject # -032: Visit 16 (3/21/2012) laboratory testing reported serum phosphorus 
of 5.7 mg/dL on 3/23/2012. According to the protocol titration schedule, if serum 
phosphorus is between 5.6 mg/dL and 6.9 mg/dL the ferric citrate dose should be 
increased by 1 caplet per day.  No dose increase was performed.

During the inspection, for KRX-05-305 (4-week study) the FDA field investigator observed 
the following: the most current informed consent document (ICD) was not used for thirteen 
subjects. A revised ICD was approved by the IRB on 5/26/10. The revised ICD changed the 
cost language in the document. The approval did not require re-consent of existing study 
subjects; however, thirteen subjects consented after the 5/26/2010 were consented using the 
obsolete 4/16/2010 version.

OSI Reviewer Comments: A Note to File signed by the Study Coordinator was filed in the site’s 
trial master file. Although this is a regulatory violation, this did not affect the safety of subjects 
enrolled. 

Also for KRX-0502-305 (4-week study), the FDA field investigator observed that the 
dates of participation for study staff on the signature/delegation log were not consistent 
with the FDA Form 1572 on file at the site. 

c. Assessment of data integrity: The discrepancies identified during the inspection were 
discussed verbally with Dr. Schulman and study staff at the conclusion of the inspection. No 
Form FDA-483 was issued. Upon review of the EIR, OSI has decided to classify this 
inspection as VAI on the basis of the large number of protocol violations identified for subject 
records reviewed. Although regulatory violations were found, they are unlikely to significantly 
impact data integrity. OSI recommends the data is acceptable in support of the respective 
indication.

2. Mark Smith
815 12th Street
Augusta, GA

a. What was inspected: This inspection was conducted according to Compliance Program 
7348.811. Dr. Mark Smith has eleven INDs in CDER’s COMIS database, and no prior FDA 
inspection. For Study KRX-0502-304, 55 subjects were screened and 27 subjects enrolled. 
This inspection was conducted between December 2 and December 6, 2013, and audited these 
two protocols: KRX-0502-304 (58-week study) and KRX-0502-305 (4-week study). 

Under Protocol No. KRX-0502-305, Dr. Smith screened 46 subjects, of which 18 
enrolled, and 28 were screen failures. The field investigator reviewed records for eight 
of the 18 subjects.  The first subject was screened on 5/19/2010 and the last subject was 
screened on 9/18/2010.  A total of 18 subjects completed the study.

Under Protocol No. KRX-0502-304, Dr. Smith screened 55 subjects, of which 27 
enrolled, and 28 were screen failures.  The inspection reviewed ten of the 27 subjects. 
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There was one death, but it was found not to be related to study drug. The first subject 
was screened on 1/19/2011 and the last subject was screened on 8/24/2011.  A total of 
21 subjects completed the study.

The FDA field investigator reviewed the subjects’ records and corresponding CRFs for 
their organization, completeness, and legibility. 

This inspection covered the authority and the administration of the clinical study, the study 
protocol and all amendments, IRB submissions and approvals, subject selection criteria and 
informed consents, study drug accountability, source data and adverse even reporting.  The 
inspection covered the review of all relevant records consisting of informed consents, protocol 
amendments, FDA 1572s, financial disclosure forms, IRB approvals and correspondence,
eCRFs, and study drug accountability logs. 

Paper case report forms were used in both studies, and were completed during the study.  
Source information was documented, and transcribed onto the paper case report forms by the 
study coordinator.   Data listings provided with the assignment were compared to the source 
documents and case report forms so that the data could be verified.  

b. General Observations/Commentary: No deficiencies were identified with respect to 
source documentation such as inclusion/exclusion criteria, demographic information, medical 
history concomitant treatments/medications, adverse event reporting investigational drug 
administration, or laboratory results. There was no evidence of underreporting of adverse 
events and all serious adverse events were reported as required per IRB and protocol 
guidelines. All data was verifiable. 

The sponsor, Keryx Pharmaceuticals, Inc. was responsible for its own monitoring. 
Monitoring staff visited the site approximately every 6-8 weeks. The FDA field 
investigator observed that many monitoring reports did not arrive at the site until 
months after the monitoring visit. 

No FDA 483, Inspectional Observations was issued, but some discussion items were discussed 
with the site, including the importance of adhering to the dosing schedule and of accurate data 
transfer from clinic documents to source documents.  

c. Assessment of data integrity: No Form FDA-483 was issued. The study appears to have 
been conducted adequately, and the data generated by this site appear acceptable in support of 
the respective indication.
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two sites: Dr. Mark Smith and Dr. Frederick Whittier. The inspection of Dr. Gerald Schulman, 
found a number of protocol violations relating to failure to follow the investigational plan. 
These observations were discussed at the closeout visit, no Form FDA 483 was issued, and the 
inspection was initially classified as NAI. However, upon review of the EIR, OSI is giving a 
final classification of VAI based on the large number of violations identified for subject 
records reviewed for the KRX-0502-304 (58-Week Study). Although regulatory violations 
were found, OSI does not consider them significant, and they are unlikely to impact the 
integrity of the data submitted in support of the claimed indication. OSI recommends the data 
from these studies may be considered reliable. 

{See appended electronic signature page}

Sharon Gershon, Pharm.D.
Good Clinical Practice Assessment Branch
Division of Good Clinical Practice Compliance
Office of Scientific Investigations

CONCURRENCE:

{See appended electronic signature page}

Susan 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.
Acting Branch Chief 
Good Clinical Practice Assessment Branch
Division of Good Clinical Practice Compliance
Office of Scientific Investigations
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If no, for an NME NDA or original BLA , include the 
reason.  For example:

o this drug/biologic is not the first in its class
o the clinical study design was acceptable
o the application did not raise significant safety 

or efficacy issues
o the application did not raise significant public 

health questions on the role of the 
drug/biologic in the diagnosis, cure, 
mitigation, treatment or prevention of a 
disease

  To be determined

Reason: Not an NME.

 Abuse Liability/Potential

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

 If the application is affected by the AIP, has the 
division made a recommendation regarding whether 
or not an exception to the AIP should be granted to 
permit review based on medical necessity or public 
health significance? 

Comments: 

  Not Applicable
  YES
  NO

CLINICAL MICROBIOLOGY

Comments: 

  Not Applicable
FILE

  REFUSE TO FILE

  Review issues for 74-day letter

CLINICAL PHARMACOLOGY

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

 Clinical pharmacology study site(s) inspections(s) 
needed?

  YES
  NO

BIOSTATISTICS

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

NONCLINICAL 
(PHARMACOLOGY/TOXICOLOGY)

  Not Applicable
  FILE
  REFUSE TO FILE
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Comments: 
  Review issues for 74-day letter

IMMUNOGENICITY (BLAs/BLA efficacy 
supplements only)

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

PRODUCT QUALITY (CMC)

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

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: 

  Not Applicable

  YES
  NO

  YES
  NO
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eRoom at:  
http://eroom.fda.gov/eRoom/CDER2/CDERStandardLettersCommittee/0 1685f ]
Other
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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 
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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.
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