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 BACKGROUND
Ivabradine, developed by Les Laboratoires Servier, slows heart rate by modulating pacemaker activity in 
the sinus node. ivabradine is a first in class for HCN (hyperpolarization activated cyclic nucleotide-dated)
channel blocker. It is currently marketed in 64 countries for the treatment of chronic heart failure and in 
100 countries for the treatment of angina. Amgen recently acquired the commercial rights for the USA. 

There is not an active IND. Prior to submission there was a Pre-NDA and Top-Line Results meeting with 
Amgen to discuss the submission.

The clinical development of ivabradine consisted of  5 Phase 2 studies in chronic heart failure, a single 
large, randomized, placebo-controlled outcomes study entitled Systolic Heart Failure Treatment with the 
If inhibitor ivabradine Trial (SHIFT). The SHIFT data will provide the primary support for the safety and 
efficacy of ivabradine for this indication.  BEAUTIFUL, a phase 3 international, multicenter, randomized, 
double-blind, parallel group, placebo-controlled, long –term outcomes study assessing the effects of 
ivabradine on mortality and cardiovascular events in patients with stable CAD and left ventricular systolic 
dysfunction will provide supportive information. In addition, several studies have been conducted in 
patients with stable angina pectoris.

The NDA was given a priority review with a PDUFA date of February 27, 2015. During the LCM 
meeting it was determined that data from SIGNIFY should be reviewed and was classified as a major 
amendment. The new PDUFA date was set as May 27, 2015. Upon reviewing data further, it was 
determined that SIGNIFY data is supportive and the patient population was different enough than the 
intended population for which the NDA was submitted. It was also determined that an Advisory 
Committee meeting was not needed.

The proposed doses are 5 and 7.5 mg for the treatment of heart failure.

The review of the application in general met all of the 21st century review guidelines except for labeling 
negotiations. The sponsor was notified in advance.

User Fee
The user fee for this application was paid in full on April 11, 2014. User Fee ID .

Pediatric Review Committee (PeRC) 
The sponsor submitted a waiver request in Pediatrics. The PeRC meeting to discuss this application was 
held on 3 September 2014. The committee agreed to grant a full waiver in pediatric patients because 
studies are impossible or highly impractical as there are too few patients with disease/condition to study.  

Advisory Committee
There was no Advisory Committee meeting for this NDA because this drug does not raise significant 
safety or efficacy issues.

Trade name
The sponsor originally submitted the proposed name CORLANOR on 26 September 2013 but withdrew 
the request on 2 October 2013 at the request of DMEPA stating the request cannot be submitted until 
there is an active application. The sponsor subsequently resubmitted the request on 27 June 2014. A 
review was completed on 23 September 2014 with a grant letter issued on 23 September 2014.
The sponsor revised the container labels per DMEPA’s recommendations. DMEPA found them 
acceptable.
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Facilities Inspection
The Office of Compliance provided an overall recommendation of acceptability for the manufacturing 
sites on 19 December 2014.

Division of Scientific Investigations: Five foreign clinical investigator inspections were conducted in 
support of NDA 206143, for audit of Protocol CL3-16257-063 (SHIFT study). No regulatory violations 
were found during 2 of the inspections. Minor regulatory violations were found during the inspections of 
3 of the sites for failure to follow the investigational plan. These issues did not significantly impact the 
quality or the integrity of the data submitted in support of this NDA.  

 REGULATORY TIMELINE
 Top-Line Results Meeting: 22 Jan 2014 (minutes dated 20 Feb 2014)
 Pre-NDA Meeting: 23 Jan 2014 (minutes dated 18 Feb 2014)
 CMC Pre-NDA : 6 Dec 2013 (minutes dated 23 Dec 2013)
 NDA Received Date: 27 Jun 2014
 Filing Meeting: 4 Aug 2014
 Filing/74 Day Letter: 25 Aug 2014
 Mid-cycle Communication Meeting: 6 Oct 2014 (minutes dated 21 Oct 2014)
 Late-Cycle Meeting: 9 Jan 2015
 Advisory Committee: N/A
 PDUFA Date: 27 May 2015

 REVIEWS
Below are the conclusions reached by the Corlanor team members, organized by role or discipline.

ODE I Memorandum (dated 15 Apr 2015)
Dr. Unger provided a thorough review providing his summary and assessment of each discipline’s review. 
He also discussed analyses he conducted to draw his conclusions. He explains that there was a difference 
in how the Division and the sponsor conducted analyses. He agrees with Dr. Stockbridge’s assessment 
and conclusions regarding little interaction with loop diuretics as Dr. Marciniak’s review suggests. Dr. 
Unger shares the teams concerns regarding the applicability of SHIFT results to US patients, especially 
regarding the underuse of CRT and ICDs.

Dr. Unger does not believe there is a strong effect on mortality. When the primary composite endpoint of 
SHIFT is destructed, the treatment effect was driven entirely by hospitalizations for worsening heart 
failure, see full review for explanation. He notes the inconsistencies with the other 2 trials on mortality as 
well. He does not feel that mortality should be part of the indication statement but should be mentioned in 
section 14 of the label. Amgen agreed. 

Overall, Dr. Unger agrees with the review team’s recommendation for approval.

Divisional Memorandum (dated 4 Mar 2015)
Dr. Stockbridge’s memo recommends an approval. The memo provides a summary of the reviewer’s
major findings as well as his opinion on study findings.

While reviewers felt that SHIFT, BEAUTIFUL and SIGNIFY all had inconsistencies, Dr. Stockbridge 
feels the patient populations were different enough to not find the results inconsistent or difficult to 
interpret. He finds the interactions by heart rate and beta blockers plausible, but he says there is a 
possibility this is spurious. Regarding the interactions with loop diuretics, he believes the findings are not 
credible. 
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Dr. Stockbridge believes that the findings in SHIFT reduce the combined risk of CV death and 
hospitalization for worsening heart failure. He feels the indication should reflect this and not be restricted 
just to hospitalization.

Deputy Director memo (dated 24 Mar 2015)
Although not part of the review team, Dr. Grant provided an assessment on the label’s proposed 
indication statement . He believes the statement does not accurately 
convey the benefit of ivabradine. Dr. Grant believes that the effect on the primary endpoint was only 
based on the result of a reduction in hospitalization for WHF.

Cross-Discipline Team Leader (CDTL) Review (dated 8 Dec 2014)
Dr Marciniak recommends approval although he is not in total agreement with the reviewer’s opinion for 
an indication. His review provides a summary of each disciplines recommendations and major findings as 
well as providing his own assessment of each review. 

Dr. Marciniak’s provided 3 additional reviews in addition to the CDTL memo. The reviews summarize
what he believes were major issues for approval. These include inconsistency between 3 trials and 
subgroup interpretations.  Based on his analyses, he concludes that ivabradine has beneficial effects when 
used concomitantly with loop diuretics but is deleterious without loop diuretics.

Medical (dated 4 Dec 2014)
Dr’s Dunnmon and Beasley provided a combined review discussing safety and efficacy. They both 
recommended approval. They state that the trial result was primarily driven by the hospitalization 
component of the primary endpoint while there was a non-significant lean towards the CV mortality 
component.  The review also indicates that there is a nominally significant improvement on CV mortality
only in a sub-population taking no-beta blockers. 

They stated that bradycardia is a principle adverse event and recommend a starting dose of 2.5 mg in 
patients with baseline heart rates < 85 bpm. They also do not recommend a REMS.

Biostatistics Review (dated 17 Nov 2014)
Dr. Bai’s review discussed the pivotal trial (SHIFT) and two cardiovascular outcome studies
(BEAUTIFUL and SIGNIFY).  The primary objective of SHIFT was met. There also appeared to be a 
lean on mortality. He explains however, that the findings of the BEAUTIFUL, and SIGNIFY trials are 
inconsistent with SHIFT. Both trials failed their respective primary composite endpoints, which are very 
similar to the primary endpoint of SHIFT. BEAUTIFUL did not demonstrate an overall treatment benefit 
with ivabradine. In SIGNIFY, the results were neutral with a negative lean on CV and all-cause mortality. 
He states that the reasons for the differences should be addressed. He did not provide a recommendation 
on approval.

Clinical Pharmacology Review (dated 26 Nov 2014 & 10 Apr 2015
Dr.’s Sahre (clinical pharmacology) and Sabarinath (pharmacometrics) provided a combined review.
They find the information submitted to the NDA to be supportive of approval and sufficient to provide 
appropriate dosing instructions.
The most noteworthy findings were (for a complete list, see review):
 Ivabradine and its main metabolite S18982 are extensively metabolized with CYP3A4.
 The absolute bioavailability of ivabradine after oral administration is 40 %.
  levels similar to human exposures. However, an interaction 

study with metformin did not show an effect upon metformin exposure.
 There is an association between baseline and on-treatment heart rate reduction and incidence rate for 

cardiovascular death or hospitalization for worsening of heart failure for both ivabradine and placebo 
treatments.
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 coadministration with verapamil and diltiazem should be avoided since both drugs can act as negative 
chronotropes.

 St. John’s Wort extract should not be used and grapefruit juice should be avoided  

They also provided an addendum explaining their reasoning why they do not agree with the sponsor’s 
proposal for stating that the half-life of the drug is  hours. The clinpharm reviewers recommend the 
half-life be documented as 6 hours. This is based on the fact that the basic PK characteristics of 
ivabradine should be derived from dedicated PK studies with rich sampling when available rather than the 
population PK model.

Pharmacology & Toxicology Review (dated 28 November 2014)
Since no studies were conducted under an IND, Dr. Wu reviewed all data under the NDA. Separate 
reviews were created for reproductive and developmental toxicology, carcinogenicity, and genetic 
toxicology. A review summarizing the aforementioned reviews was issued on 28 November 2014 and 
included the pharmacology/toxicology assessment.

Dr. Wu’s review stated that the major organs of toxicity are the heart and eye. Myocardial lesions were 
seen in rats but not dogs, although treatment related ECG findings were noted in dogs. Transient visual 
symptoms were noted in dogs. Any genotoxic risks noted are considered minimal. Ivabradine is excreted 
in the milk therefore Dr. Wu is recommending a contraindication in pregnant women. Dr. Wu is 
providing labeling recommendations. As long as labeling is agreed upon, there are no safety issues with 
the use of ivabradine from a pharm/tox perspective. Dr. Wu recommends approval.

Tertiary Pharmacology Review (8 Apr 2015)
Dr. Brown summarized the pharmacologists review and agrees with Dr. Wu’s assessment that the 
nonclinical information is adequate to support approval

Office of New Drug Quality Assessment (ONDQA), Branch I, Review (dated 2 December 2014)
A combined reviewed was created by the drug substance (Wendy Wilson) and drug product reviewers
(Pei-I Chu). All drug substance analytical methods are validated and appropriate. The drug product is an 
immediate release film-coated, scored tablet in two strengths. Based on stability data provided a 36 month 
shelf life will be granted for blister packaging and 24 month shelf life for bottle packaging. The reviewers 
state that the CMC information provided is adequate and recommend approval. 

Biopharmaceutics (21 Nov 2014)
Dr. Suarez recommends approval. The drug substance data shows that the drug substance has high 
solubility and the drug product dissolves rapidly.

Microbiology (6 June 2014)
Dr. Riley’s review states that the microbial limits specifications are acceptable.

CONSULTS

Office of Surveillance and Epidemiology Reviews (26 Nov 2014), (2 Mar 2015)
DMEPA
Dr. Stewart reviewed that carton and container labels and labeling insert using a Failure Mode and Effects 
Analysis. The risk assessment performed on the PI and container labels identified deficiencies that may 
lead to medication errors and areas for improvement
Full detail on recommendations can be found in the review. Comments regarding the container labels 
were sent to the sponsor via email. Responses were found acceptable. 
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DRISK (3 Mar 2015)
Dr. Gonzalez evaluated the need for a risk evaluation and mitigation strategy (REMS). He concludes that 
any risks noted with currently available data is comparable to other drugs used for the treatment of CHF; 
therefore a REMS is not needed.

Office of Medical Policy Initiatives, Division of Medical Policy Programs (9 Mar 2015)
Ms. Dowdy did a combined review with Dr. Patel evaluating the Medication Guide. See full review for 
comments regarding the Medication Guide. They concluded that the document is acceptable pending 
proposed corrections. 

Office of Prescription Drug Promotions, Division of Professional Drug Promotion (3 Mar 2015)
Dr. Patel provided comments on the draft prescribing information and carton container. See full review 
for details

Labeling
Labeling discussions occurred with the sponsor. The final agreed upon labeling will be attached to the 
approval letter. 

CONCLUSION
The review team recommended approval.

An approval letter was created and signed by Dr. Unger on 15 April 2015.
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BACKGROUND 
 
PLLR 
On December 4, 2014, the Food and Drug Administration (FDA) published the “Content 
and Format of Labeling for Human Prescription Drug and Biological Products; 
Requirements for Pregnancy and Lactation Labeling,” also known as the Pregnancy and 
Lactation Labeling Rule (PLLR). The PLLR requirements include a change to the 
structure and content of labeling for human prescription drug and biologic products with 
regard to pregnancy and lactation, and create a new subsection for information with 
regard to females and males of reproductive potential. Specifically, the pregnancy 
categories (A, B, C, D and X) will be replaced with a narrative summary in all 
prescription drug and biological product labeling and a new format will be required for 
all products that are subject to the 2006 Physicians Labeling Rule format to include 
information about the risks and benefits of using these products during pregnancy and 
lactation. 
 
The PLLR will take effect on June 30, 2015; however, at this time applicants may 
voluntarily convert labeling to the PLLR format. 
 
Ivabradine 
As noted from the proposed labeling, “Corlanor (ivabradine) is a hyperpolarization-
activated cyclic nucleotide-gated channel blocker indicated for the treatment of patients 
with stable, symptomatic chronic heart failure with left ventricular ejection fraction ≤ 
35%, who are in sinus rhythm with resting heart rate ≥ 70 beats per minute (bpm) and on 
maximally tolerated doses of beta blockers unless beta blocker use is contraindicated.”  
Ivabradine was approved in the European Union in 2005 for the treatment of angina and 
heart failure (tradenames in the EU are Corlentor/Procoralan).  
 
DCRP requested a consult on February 11, 2015, to review the labeling for pregnancy 
and lactation to ensure compliance with the PLLR formatting requirements and provide 
comments to be included in the substantially complete labeling that was sent to the 
applicant.    A full data review was not performed by DPMH.  The comments in this 
memorandum reflect only advice on the appropriate formatting of the existing pregnancy, 
lactation, and reproductive risk data as required under PLLR.   DMPH attended a meeting 
with DCRP on February 25, 2105 to present labeling recommendations.  On March 27, 
2015 the revised labeling from the applicant was reviewed to assure adequate responses 
to original comments. 
 
 
RECOMMENDATIONS 
 
DPMH provided the following initial comments as noted in Appendix A.   Comments on 
the revised labeling are noted in Appendix B.  DPMH refers to the final NDA action for 
final labeling. 
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Memorandum 

**PRE-DECISIONAL AGENCY MEMO** 

 
Date:  March 9, 2015 
  

To:  Alexis Childers 
  Regulatory Project Manager 
  Division of Cardiovascular and Renal Products (DCRP)  
 
From:  Zarna Patel, Pharm.D. 

Regulatory Review Officer 
Office of Prescription Drug Promotion (OPDP) 

   
Subject: Corlanor (ivabradine) tablets 

NDA:  206143 
  Comments on draft labeling 
  
 

As requested in DCRP’s consult dated August 18, 2014, OPDP has reviewed the 
draft prescribing information (PI) and proposed carton and container labeling for 
Corlanor (ivabradine) tablets. 
 
OPDP reviewed the draft PI titled, "NDA 206143 First Version Comments to 
Sponsor" received via the DCRP SharePoint website on February 24, 2015.  
OPDP’s comments are provided in the attached clean version of the draft PI. 
 
OPDP has also reviewed the following proposed carton and container labeling 
submitted by Amgen Inc. on February 18, 2015: 
 
- Carton DP Blister 5 mg and 7.5 mg 10ct Sample 
- Carton DB Blister 5 mg and 7.5 mg 60ct 
- Label Bottle - 5 mg 60ct, 180ct, 14ct Sample  
- Label Bottle - 7.5 mg 60ct, 180ct, 14ct Sample  
- Blister Pack 5mg 10ct Sample, 60ct 
- Blister Pack 7.5 mg 10ct Sample, 60ct 
 
OPDP notes that the graphic presented in conjunction with the tradename makes 
representation of the product’s approved indication.  Specifically, the graphic is 
representative of the heart, thereby rendering it promotional.  OPDP 
recommends deleting the graphic. 
 
Thank you for the opportunity to review the proposed PI and draft carton and 
container labeling.  If you have any questions on the comments, please contact 
Zarna Patel at zarna.patel@fda.hhs.gov. 

FOOD AND DRUG ADMINISTRATION 
Center for Drug Evaluation and Research 

Office of Prescription Drug Promotion 
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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 Medical Policy  
 

PATIENT LABELING REVIEW 

 
Date: 

 

March 9, 2015 
 
To: 

 
Norman Stockbridge, MD, PhD  
Director 
Division of Cardiovascular and Renal Products (DCRP) 

 
Through: 

 
LaShawn Griffiths, MSHS-PH, BSN, RN  
Associate Director for Patient Labeling  
Division of Medical Policy Programs (DMPP) 

Marcia Britt Williams, PhD  
Team Leader, Patient Labeling  
Division of Medical Policy Programs (DMPP) 

 
From: 

 
Karen Dowdy, RN, BSN  
Patient Labeling Reviewer 
Division of Medical Policy Programs (DMPP) 

Zarna Patel, PharmD 
Regulatory Review Officer 
Office of Prescription Drug Promotion (OPDP) 

Subject: Review of Patient Labeling:  Medication Guide (MG) 

Drug Name (established 
name):   

Corlanor (ivabradine) 
 

Dosage Form and Route: Tablets 

Application 
Type/Number:  

NDA 206143 

Applicant: Amgen Inc. 
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• ensured that the MG meets the criteria as specified in FDA’s Guidance for 
Useful Written Consumer Medication Information (published July 2006) 

 
4 CONCLUSIONS 

The MG is acceptable with our recommended changes. 
 
5 RECOMMENDATIONS 

• Please send these comments to the Applicant and copy DMPP and OPDP on the 
correspondence.  

• Our collaborative review of the MG is appended to this memorandum.  Consult 
DMPP and OPDP regarding any additional revisions made to the PI to determine 
if corresponding revisions need to be made to the MG.   

 Please let us know if you have any questions.  
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MEMORANDUM 

REVIEW OF REVISED LABEL AND LABELING

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)

Date of This Memorandum: March 2, 2015

Requesting Office or Division: Division of Cardiovascular & Renal Products (DCRP)

Application Type and Number: NDA 206143

Product Name and Strength: Corlanor (ivabradine) Tablets, 5 mg and 7.5 mg

Submission Date: February 18, 2015

Applicant/Sponsor Name: Amgen Inc.

OSE RCM #: 2014-1252-1

DMEPA Primary Reviewer: Janine Stewart, PharmD

DMEPA Team Leader: Chi-Ming (Alice) Tu, PharmD

1 PURPOSE OF MEMO

The Division of Cardiovascular & Renal Products (DCRP) requested that we review the revised 
container labeling and carton labels (Appendix A) to determine if it is acceptable from a 
medication error perspective.  The revisions are in response to recommendations that we made 
during a previous label and labeling review.1

2 CONCLUSIONS

The revised container labeling and carton labels are acceptable from a medication error 
perspective.  

                                                     
1

Stewart J. Label and Labeling Review for Corlanor (NDA 206143). Silver Spring (MD): Food and Drug 

Administration, Center for Drug Evaluation and Research, Office of Surveillance and Epidemiology, Division of 
Medication Error Prevention and Analysis (US); 2014 NOV 26.  18 p. OSE RCM No.: 2014-1252.
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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:             December 15, 2014

TO: Tom Marciniak, Medical Team Leader
Preston Dunmon, Medical Officer 
Alexis Childers, Regulatory Health 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.
Branch Chief
Good Clinical Practice Assessment Branch
Division of Good Clinical Practice Compliance
Office of Scientific Investigations

SUBJECT:  Evaluation of Clinical Inspections

NDA:                          206143  

APPLICANT: Amgen, Inc.

DRUG: Corlanor™ (ivabradine )

NME:             Yes

THERAPEUTIC CLASSIFICATION: Priority
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Heart failure treatment with the If inhibitor ivabradine Trial, or SHIFT)  The study randomized 
6558 subjects (1:1 ivabradine: placebo) at 677 study centers in 37 countries outside the U.S., 
including Canada, Australia, and countries in Western Europe, Eastern Europe, Asia, and 
South America. Ivabradine was developed by Les Laboratoires Servier and as of March 2013 
has been approved in 64 countries outside the U.S. for the treatment of chronic heart failure 
and in 100 countries for the treatment of angina. Amgen acquired U.S. commercial rights to 
ivabradine from Les Laboratoires Servier and submitted as an NDA with the current indication 
in early 2014. The SHIFT study was conducted between September 2006 and April 2010. 

Design: The phase 3 pivotal study of oral ivabradine in chronic heart failure, SHIFT 
(NP29800), was designed as a long-term morbidity-cardiovascular mortality study with an 
active double-blind treatment period from 12 to 52 months (extended by Protocol Amendments 
5 and 6). Randomization was stratified on beta-blocker intake (yes/no) at time of 
randomization. After the month 4 visit, follow-up visits were planned every four months 
thereafter until the end-of-study. 

Primary Efficacy Endpoint: The primary composite endpoint was the time to first event among 
cardiovascular death (including death from unknown cause) or hospitalization for worsening 
heart failure. The study was event driven and designed to terminate after at least 1600 primary 
composite endpoints had occurred. 

Reasons for Site Selection: 

The following sites with relatively high enrollment were chosen for inspection. Other factors 
for selecting sites for clinical inspection included the following: 

 Site 1352 (Macarie) had a high treatment effect size. 
 Site 4313 (Gersamija) had a low numbers of SAEs reported, and a high treatment effect 

size. 
 Site 4232 (Marchev) had a low number of SAEs reported. 
 Site 1364 (Opris) had a very low number of SAEs reported. 
 Site 4250 (Donova) had a low number of primary efficacy events and a low number of

SAEs reported. 

II. Results

Name of CI/ Site # Protocol #, # of 
Subjects enrolled

Inspection Dates Final 
Classification

Temenuga Donova,
Sofia,  Bulgaria

Site 4250

CL3-16257-063

35 subjects

November 3 – 7, 
2014 Pending: NAI
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Arcil Gersamija
Latvia

Site 4313

CL3-16257-063

71 subjects

October 20 – 24, 
2014 Pending: VAI

Cezar Macarie
Bucharest, Romania 

Site 1352

CL3-16257-063

92 subjects

November 3 – 6, 
2014 Pending: NAI

Sotir Marchev
Sofia, Bulgaria

Site 4232

CL3-16257-063

53 subjects

November 10 –
14, 2014 Pending: VAI

Maria Opris
Romania 

Site 1364

CL3-16257-063

45 subjects

November 17 –
21, 2014 Pending: VAI

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.

1. Temenuga Donova, (Site 4250)
1 St Georgi Sofiiski Str
Sofia, Bulgaria

a. What was inspected: The inspection was conducted according to Compliance Program 
7348.811. Dr. Donova has three IND studies in the CDER database and no prior 
inspections. This site was chosen to inspect because of high enrollment, low number of 
endpoint events, and low number of Serious Adverse Events (SAEs) reported. 

This site screened and enrolled 35 subjects. All subjects completed the study. A total of 
three subjects had Serious Adverse Events, including two with endpoint events. 
The field investigator reviewed records for fifteen subjects, which included corroborating 
data listings with source records for adverse events, inclusion and exclusion criteria, 
laboratory values, primary efficacy endpoints, and concomitant medications. The field 
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investigator also established the CHF diagnosis and classification, and reviewed copies of 
cardiac catheterization and echocardiogram reports with ejection fraction values. 
Informed consent documents were reviewed for fifteen subjects. 

b. General observations/commentary: The primary efficacy endpoint data was verifiable. 
Adverse events appeared to be documented, and there was no evidence of under-reporting 
of adverse events. Documentation indicated that laboratory reports were reviewed by the 
investigators. Significant deviations were not observed with respect to drug accountability 
records and informed consent documents. No FDA 483 was issued. 

c. Assessment of data integrity: The study appears to have been conducted adequately, and 
the data generated by this site appear acceptable in support of the respective indication.

Note: The final EIR for Dr Donova was not available at the time this clinical inspection 
summary was written. The observations noted are based on preliminary EIRs and email 
communications with the field investigator. An inspection summary addendum will be 
generated if conclusions change upon receipt and review of the EIRs.

2. Arcil Gersamija (Site 4313)
Viestura street 5
Dauga Vpils 5403
Latvia

a. What was inspected: This inspection was conducted according to Compliance Program 
7348.811. Dr. Gersamija has one IND in the CDER database and no prior FDA inspections. 
This site was selected for inspection because of high enrollment, low treatment effect size,
and a low number of SAEs reported. 

The site screened 72 subjects and enrolled 71 subjects into the study. A total of 54 subjects 
completed the study. There were 17 deaths. The first subject was screened January 22, 
2007, and the last follow-up visit for any subject occurred March 26, 2010. 

Records reviewed during the inspection included informed consent documents, subject 
medical records, progress/visit notes, electrocardiogram (ECG) tracings, laboratory 
records, enrollment logs, drug accountability records, temperature logs, Ethics Committee 
correspondence, sponsor correspondence, and delegation logs. 

The field investigator reviewed inclusion and exclusion criteria and adverse events for 
eighteen subjects (25% of total). For eighteen subjects, she corroborated the primary 
endpoint events (cardiovascular death or hospitalization for worsening heart failure), and 
also corroborated secondary endpoints of New York Heart Association Classification
(NYHA), heart rate from electrocardiogram, physician assessment, and laboratory results.  
A data audit of hospitalization for any cause and for cardiovascular reason was conducted. 
Serious Adverse Events (SAEs) for eight subjects were reviewed.

b. General observations/commentary:
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For the eighteen subject records reviewed, the data listings corroborated with source 
records with respect to the primary and secondary efficacy endpoints, and for 
adverse events. In general, the clinical investigator followed the protocol with 
respect to enrollment of subjects, randomization procedures, administration of study 
drug, and protocol required procedures. 

There were a few minor deficiencies that were discussed with Dr. Gersamija at the 
conclusion of the inspection. The investigator found that source documentation was
incomplete in some cases and that several additions or changes to progress notes 
did not include the date or initials of the person making the change. These were 
sporadic and minor and unlikely to impact the integrity of the data from this site. 

The protocol required that the ejection fraction (EF) of ≤ 35% be measured within 
the previous three months while the subject was in ‘stable’ condition. There was 
one instance of a subject (#4368) who was hospitalized on  with 
complaints of shortness of breath, edema, dull chest pain after exertion, dry throat 
and weakness. The patient received an echocardiogram on the same day of 
hospitalization and was enrolled in the study with ejection fraction of 33%. 
Although the ejection fraction qualified the subject for enrollment, the 
echocardiogram was taken during a time when the patient was hospitalized with 
complaints, and not necessarily in stable condition. This protocol deviation was not 
included in the data listings. During the close-out visit, Dr. Gersamija provided a 
copy of this patient’s echocardiogram on September 27, 2007 where he had an EF 
of 34%. Dr. Gersamija explained that at the time of treatment the patient’s dyspnea 
had stopped, and he saw little difference between the echocardiogram that was done
on September 27, 2007 and the one done on , which is why he 
considered the patient in stable medical condition, and enrolled the subject into the 
study. This item was discussed with Dr. Gersamija at the conclusion of the 
inspection. 

At the conclusion of the inspection a one- observational, FDA Form-483 was issued 
for failure to follow the investigational plan. The protocol required that for serious 
adverse events the sponsor must be notified immediately. The field investigator 
identified four subjects who experienced Serious Adverse Events (SAEs) that were 
not reported to the sponsor immediately. For example:

1. Subject 0074 experienced occlusion of the right femoral artery with 
critical ischemia of the right foot on , and ischemic 
stroke on . The site became aware of these events on 
February 23, 2009, and reported them to the sponsor on March 14, 2009, 
19 days later. 

2. Subject 1016 experienced a myocardial infarction on . The 
site became aware of the event on July 19, 2008 and reported to the 
sponsor on August 3, 2008, fifteen days later. 
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3. Subject 3032 had an ischemic stroke on . The site became 
aware of the event on September 21, 2008, and reported the SAE to the 
sponsor on September 30, 2008, eight days later. 

4. Subject 0129 had sudden death on . The site learned of 
the event on October 26, 2007 and reported the event to the sponsor on 
October 30, 2007, four days later. 

Dr. Gersamija responded to the FDA 483 observational findings, by letter dated 
November 12. He stated the reason for the delay in reporting of SAEs was because 
he tried to collect additional data and documents. He also provided a corrective 
action plan to prevent this from occurring in future studies. 

c. Assessment of data integrity: In general, the study appears to have been conducted 
adequately, and the data generated by this site appear acceptable in support of the 
respective indication.

Note: The final EIR for Dr Gersamija was not available at the time this clinical inspection 
summary was written. The observations noted are based on preliminary EIRs and email 
communications with the field investigator. An inspection summary addendum will be 
generated if conclusions change upon receipt and review of the EIRs.

3. Cezar Macarie (Site 1352)
Sos. Fundeni 258, Sect 2
Bucharest 22328
Romania 

a. What was inspected: This inspection was conducted according to Compliance 
Program 7348.811. Dr. Macarie has seven IND studies in the CDER database and a 
prior inspection conducted in July 2008 was classified as VAI for failure to follow 
the investigational plan. This site was chosen to inspect because it was the highest 
enrolling site, with a high treatment effect size. 

This site screened 106 subjects and enrolled 92 subjects. The field investigator 
reviewed 21 subject records (23% of enrolled subjects) during the inspection. 

b. General observations/commentary: At the conclusion of the inspection, no Form 
FDA-483 was issued. The inspection was classified as NAI. There was no evidence 
of under-reporting of adverse events, and the primary efficacy data was verifiable. 

c. Assessment of data integrity: The study appears to have been conducted adequately, and 
the data generated by this site may be used in support of the respective indication.

Note: The final EIR for Dr. Macarie was not available at the time this clinical inspection 
summary was written. The observations noted are based on email communications with the 
field investigator. An inspection summary addendum will be generated if conclusions 
change upon receipt and review of the EIRs.
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4. Sotir Marchev (Site 4232)
67A, Stoletov Blvd.
Sofia,  Bulgaria

a. What was inspected: This inspection was conducted according to Compliance 
Program 7348.811. Dr. Marchev has five INDs in the CDER database and no prior 
inspections. This site was chosen to inspect because of a low number of SAEs
reported. 

Site representatives indicated that Dr. Marchev was no longer associated with the 
study site hospital, and had moved his operations to another medical center in 
Bulgaria. Dr.  was a sub-investigator on the trial and represented the 
study site during the inspection. 

This site screened and enrolled 53 subjects, and enrolled 53 subjects. All subjects 
completed the study. The field investigator reviewed twelve subject records. These 
records included review of inclusion and exclusion criteria to ensure subjects met 
eligibility criteria, concomitant medications, documentation of the subject’s prior 
hospitalizations for relevant events and establishing the CHF diagnosis, and copies 
of early cardiac catheterization reports and echocardiography reports with ejection 
fraction values. 

The field investigator also reviewed the site monitoring log and site visit feedback 
letters from monitors. Drug accountability records were reviewed. 

b. General observations/commentary: The primary efficacy endpoint data was verifiable.
Adverse events were documented, and there was no evidence of under-reporting of adverse 
events. Serious adverse events including deaths were consistent with data listings. 
Documentation indicated that laboratory reports were reviewed by investigators. No 
significant deviations were observed.  

At the conclusion of the inspection, a one observational Form FDA- 483 was issued for 
not performing an investigation in accordance with the signed statement of investigator and 
investigational plan. To summarize, heart rate data was inconsistently entered for one 
subject; a beta-blocker medication data was inconsistently entered for another subject 
potentially affecting the randomization scheme; and a third subject was treated with an 
excluded concomitant medication while receiving study medication, and not withdrawn 
from the study. Specifically: 

1. For Subject #2345 the registration and dispensing 16-Month visit 
worksheet dated March 31, 2009, and confirmation from IVRS indicated 
that the subject’s heart rate was 88 beats per minute (bpm). The initial 
entry into the e-CRF made by Dr. on May 17, 2009 was 88 bpm. 
The subject’s ECG dated March 31, 2009 documented a heart rate of 94 
bpm, and on June 17, 2009, Dr.  corrected the heart rate to 96 in 
the e-CRF. The adverse event of high heart rate was resolved at the 
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Month 20 visit on July 16, 2009, and the dose of medication increased to 
7.5 mg. 

2. Records indicated that Subject #3681 was enrolled on February 14, 
2008, and received clarithromycin, an excluded concomitant medication, 
between February 17, 2009 and March 4, 2009. The protocol states that 
if treatment with a strong CYP3A4 inhibitor (e.g. clarithromycin) is 
required, administration of the study drug should be stopped. 

3. The randomization records for Subject #4306 indicated that this subject 
was not receiving a beta-blocker when randomized on April 14, 2008. 
The randomization confirmation report states the subject was receiving a 
beta-blocker at inclusion. Review of the subject’s medical history notes 
with a translator did not reveal a reference to a beta- blocker medication 
at randomization. 

The above deficiencies are minor and unlikely to importantly impact the integrity of the 
data at this site. Dr. Marchev responded by letter dated November 24, 2014 to the FDA 
483 inspectional observations. His letter promised corrective action, and is acceptable. 

d. Assessment of data integrity: Although the above deficiencies were observed concerning 
not following the investigational plan, they are unlikely to significantly impact the integrity 
of the data submitted. The study appears to have been conducted adequately, and the data 
generated by this site may be used in support of the respective indication.

Note: The final EIR for Dr. Marchev was not available at the time this clinical inspection 
summary was written. The observations noted are based on preliminary EIRs and email 
communications with the field investigator. An inspection summary addendum will be 
generated if conclusions change upon receipt and review of the EIRs.

5. Maria Opris (Site 1364)
Gh. Marinescu str. 50
Tg. Mures 540136
Romania 

a. What was inspected: This inspection was conducted according to Compliance 
Program 7348.811. Dr. Opris has no INDs listed in CDER’s COMIS database and 
no prior FDA inspections. This site was chosen to inspect because of high 
enrollment and low number of SAEs reported. 

This site screened 50 subjects and enrolled 45 subjects. A total of 44 subjects 
completed the study. The field investigator reviewed records of fourteen subjects. 
For these subject records, the field investigator corroborated the data listings with 
source documentation with respect to adverse events, including serious adverse 
events, deaths, inclusion and exclusion criteria, concomitant medications, CHF 
diagnosis, primary efficacy events. He also reviewed the randomization printouts, 

Reference ID: 3672751



Page 10                                         Clinical Inspection Summary 
                                                                                                          NDA 206143 [ivabradine]

electrocardiogram (ECG) tracings, the monitoring log, correspondences from the 
sponsor, IRB and CROs, and drug accountability records. 

b. General observations/commentary: At the conclusion of the inspection a one-
observational Form FDA- 483 was issued for an investigation not conducted in accordance 
with the investigational plan. Specifically, for subject records reviewed, the field 
investigator observed that two subjects who were taking an excluded medication 
(diltiazem) were enrolled into the study. 

1. Subject 01075: subject records including the CRF indicated that the subject had 
begun taking the excluded medication diltiazem on April 13, 2007 and continued 
through completion of the study. The subject was randomized on June 28, 2007 and 
completed the study on or about July 14, 2008. 

2. Subject 00465: subject records including the CRF indicated that this subject had 
begun taking the excluded medication diltiazem on March 15, 2007 and continued 
through completion of the study. The subject was randomized on April 27, 2007 
and completed the study on or about March 23, 2010. 

Dr. Opris responded by letter dated December 2, 2014, to the FDA 483 inspectional 
observations. Dr. Opris stated that treatment with diltiazem to both patients was prescribed 
by the previous cardiologist as they had contraindicated to the beta blockers because of 
pulmonary hypertension and peripheral artery disease. Diltiazem was contraindicated by 
the protocol, and unless a waiver was obtained, should not have been used. The above 
deficiencies were reported as protocol violations to the sponsor. 

The above deficiencies are unlikely to significantly impact the integrity of the data from 
this site in support of the indication. 

c. Assessment of data integrity: The study was conducted well at this site, and OSI 
recommends that the data is acceptable in support of the claimed indication. 

Note: The final EIR for Dr. Opris was not available at the time this clinical inspection 
summary was written. The observations noted are based on preliminary EIRs or email 
communications with the field investigator. An inspection summary addendum will be 
generated if conclusions change upon receipt and review of the EIRs.

III.  OVERALL ASSESSMENT OF FINDINGS AND RECOMMENDATIONS

Five foreign clinical investigator inspections were conducted in support of NDA 206143, for 
audit of Protocol CL3-16257-063 (SHIFT study). No regulatory violations were found during 
the inspections of Drs. Donova (Site #4250) and Macarie (Site #1352). These inspections were 
classified as NAI. Minor regulatory violations were found during the inspections of Dr. 
Gersamija (Site #4313), Marchev (Site #4232), and Opris (Site #1364) for failure to follow the 
investigational plan. These issues are unlikely to significantly impact the quality or the 
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integrity of the data submitted in support of this NDA. Data from the five foreign clinical 
investigator sites are acceptable for use in support of the indication for this application.

Note: The final EIRs for the above inspections were not available at the time this clinical 
inspection summary was written. The observations noted are based on preliminary EIRs or 
email communications with the field investigator. An inspection summary addendum will be 
generated if conclusions change upon receipt and review of the EIRs.

{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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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: November 25, 2014

Requesting Office or Division: Division of Cardiovascular & Renal Products (DCRP)

Application Type and Number: NDA 206143

Product Name and Strength: Corlanor (ivabradine) Tablets, 5 mg and 7.5 mg

Product Type: Single Ingredient Product

Rx or OTC: Rx

Applicant/Sponsor Name: Amgen Inc.

Submission Date: June 27, 2014

OSE RCM #: 2014-1252

DMEPA Primary Reviewer: Janine Stewart, PharmD

DMEPA Team Leader: Chi-Ming (Alice) Tu, PharmD
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addition, the principal display panel of the carton labeling and container labels appear 
cluttered.   

4 CONCLUSION & RECOMMENDATIONS

DMEPA concludes that the proposed labels and labeling can be improved to increase clarity, 
readability, and the prominence of important information to promote the safe use of this 
product.  

4.1 RECOMMENDATIONS FOR THE DIVISION

Prescribing Information

1. In Section 3: Dosage Forms and Strengths and in Section 11: Description, include the 
ivabradine hydrochloride equivalency statements (e.g. 5 mg (equivalent to 5.39 mg 
ivabradine as hydrochloride)) to be consistent with the statement provided on the 
carton labels and container labeling.

2. The Applicant indicated they intend to launch only the bottle configurations upon initial 
marketing approval as stated in correspondence dated September 29, 2014.  We defer 
to the Review Team on whether to  in Section 16: 
How Supplied.

4.2 RECOMMENDATIONS FOR THE APPLICANT

Container Labels and Carton Labeling (Bottles and blister packs)

1. Revise the presentation of the proprietary name from all caps (i.e. TRADENAME) to title 

case (i.e. Corlanor) 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. To increase the prominence of the critically important information, relocate the 

strength statement to immediately below the established name, such as: 

Tradename
(ivabradine) Tablets

# mg

3. Remove the statement ” because it is redundant as the 
net quantity statement “# tablets” is already displayed on the lower right corner.  The 
net quantity statement may be revised to “# film-coated tablets” if desired.

Reference ID: 3664239
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APPENDIX G. LABELS AND LABELING 
G.1 List of Labels and 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 Corlanor (ivabradine) labels and 

labeling submitted by Amgen Inc. on June 27, 2014.

 Prescribing Information (no image)

 Professional Sample- Carton Labeling 

 Professional Sample- Blistercards

 Professional Sample- Bottle

 Carton  labeling- Blister

 Container Label- Blister

 Container label- Bottle

                                                     
1 Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004. 
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REGULATORY PROJECT MANAGER 
PHYSICIAN’S LABELING RULE (PLR) FORMAT REVIEW 

OF THE PRESCRIBING INFORMATION

Application: NDA 206143

Application Type: New NDA

Name of Drug/Dosage Form: Ivabradine tablets

Applicant:   Amgen Inc

Receipt Date: June 27, 2014

Goal Date: February 27, 2015

1. Regulatory History and Applicant’s Main Proposals
Ivabradine, developed by Les Laboratoires Servier, is currently marketed in 64 countries for the 
treatment of chronic heart failure and in 100 countries for the treatment of angina. Amgen recently 
acquired the commercial rights for the USA and has submitted the application for the treatment of 
chronic heart failure. 

2. Review of the Prescribing Information
This review is based on the applicant’s submitted Word format of the prescribing information (PI).  
The applicant’s proposed PI was reviewed in accordance with the labeling format requirements listed 
in the “Selected Requirements for Prescribing Information (SRPI)” checklist (see the Appendix).   

3. Conclusions/Recommendations
SRPI format deficiencies were identified in the review of this PI.  For a list of these deficiencies see 
the Appendix.  

In addition, the following labeling issues were identified:

1. The Postmarketing Experience subsection should NOT include AR observed in the 
premarketing clinical trials.  The focus should be on domestic and foreign spontaneous 
AR observed that were not seen in the clinical studies.  Do not repeat the same AR 
reported under the Clinical Trials Experience subsection.

2. The regulatory statement required for Pregnancy Category must be included per 21 CFR 
201.57(c)(9) .

All SRPI format deficiencies of the PI and other labeling issues identified above will be conveyed to 
the applicant in Filing letter. The applicant will be asked to correct these deficiencies and resubmit the 
PI in Word format by September 16, 2014. The resubmitted PI will be used for further labeling 
review.

Reference ID: 3617760
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Selected Requirements of Prescribing Information

SRPI version 4:  May 2014 Page 3 of 10

 Boxed Warning Required if a BOXED WARNING is in the FPI

 Recent Major Changes Required for only certain changes to PI*

 Indications and Usage Required

 Dosage and Administration Required

 Dosage Forms and Strengths Required

 Contraindications Required (if no contraindications must state “None.”)

 Warnings and Precautions Not required by regulation, but should be present

 Adverse Reactions Required

 Drug Interactions Optional

 Use in Specific Populations Optional

 Patient Counseling Information Statement Required 

 Revision Date Required
* RMC only applies to the BOXED WARNING, INDICATIONS AND USAGE, DOSAGE AND 

ADMINISTRATION, CONTRAINDICATIONS, and WARNINGS AND PRECAUTIONS sections.

Comment:  

HIGHLIGHTS DETAILS

Highlights Heading

8. At the beginning of HL, the following heading must be bolded and should appear in all UPPER 
CASE letters: “HIGHLIGHTS OF PRESCRIBING INFORMATION”.
Comment:

Highlights Limitation Statement 

9. The bolded HL Limitation Statement must include the following verbatim statement: “These 
highlights do not include all the information needed to use (insert name of drug product) 
safely and effectively. See full prescribing information for (insert name of drug product).”
The name of drug product should appear in UPPER CASE letters.

Comment:  

Product Title in Highlights

10. Product title must be bolded.

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:  

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.

YES

YES

YES

YES

N/A

N/A
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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

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:  There is no established pharmacologic class.

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

N/A

N/A

N/A

N/A

N/A

N/A

N/A

YES

Reference ID: 3617760



Selected Requirements of Prescribing Information

SRPI version 4:  May 2014 Page 5 of 10

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 date is not right justified

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:  

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:  

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

Comment:  

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:  

YES

YES

N/A

YES

YES

YES

YES
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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:

YES

YES
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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:  

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:  

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

N/A

YES

YES

YES
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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

Reference ID: 3617760
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Appendix A:  Format of the Highlights and Table of Contents 
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Drug/Biologic
Possible combination based on cross-labeling of separate 

products
Other (drug/device/biological product)
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CPMS/TL: Ed Fromm N

Cross-Discipline Team Leader (CDTL) Tom Marciniak Y

Clinical Reviewer: Preston Dunnmon
Nhi Beasley

Y
Y

TL: Tom Marciniak Y
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Clinical Pharmacology Reviewer: Martina Sahre Y

TL: Raj Madabushi Y

Biostatistics Reviewer: Steve Bai Y

TL: Jim Hung N

Nonclinical 
(Pharmacology/Toxicology)

Reviewer: Jean Wu Y

TL: Al DeFelice Y

Statistics (carcinogenicity) Reviewer: Atiar Mohammad Rahman N

TL: Karl Lin N

Product Quality (CMC) Reviewer: Wendy Wilson
Pei-I Chu

Y
Y

TL: Kasturi Srinivasachar Y

Quality Microbiology (for sterile 
products)

Reviewer:

TL:

CMC Labeling Review Reviewer:

TL:

Facility Review/Inspection Reviewer:

TL:

OSE/DMEPA (proprietary name) Reviewer: Janine Stewart Y

TL: Alice Tu Y

OSE/DRISK (REMS) Reviewer: Danny Gonzalez Y

TL: Kim Lehrfeld Y

OC/OSI/DSC/PMSB (REMS) Reviewer:

TL:
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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

Reason: 

 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: will have comments for filing letter

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

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

  YES
  NO

BIOSTATISTICS

Comments: will have comments for the filing letter

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

NONCLINICAL 
(PHARMACOLOGY/TOXICOLOGY)

  Not Applicable
  FILE
  REFUSE TO FILE

Reference ID: 3611822
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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: will have requests for filing letter

  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

Reference ID: 3611822
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Update the PDUFA V DARRTS page (for NME NDAs in the Program)
BLA/BLA supplements: Send the Product Information Sheet to the product reviewer and 
the Facility Information Sheet to the facility reviewer for completion. Ensure that the 
completed forms are forwarded to the CDER RMS-BLA Superuser for data entry into 
RMS-BLA one month prior to taking an action  [These sheets may be found in the CST 
eRoom at:  
http://eroom.fda.gov/eRoom/CDER2/CDERStandardLettersCommittee/0 1685f ]
Other
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PDUFA: 
Action Goal Date: February 27, 2015
Inspection Summary Goal Date: December 15, 2014
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Page 10-Request for Clinical Inspections

Summarize the reason for requesting OSI consult and then complete the checklist that follows your 
rationale for site selection. Medical Officers may choose to consider the following in providing 
their summary for site selection. 

Rationale for OSI Audits
 A specific safety concern at a particular site based on review of AEs, SAEs, deaths, or 

discontinuations
 A specific efficacy concern based on review of site specific efficacy data
 Specific concern for scientific misconduct at one or more particular sites based on review of 

financial disclosures, protocol violations, study discontinuations, safety and efficacy results

See*** at end of consult template for OSI’s thoughts on things to consider in your decision 
making process  

Rationale for the inspection of each selected site is given above as a “site memo”.

Reference ID: 3607534
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Domestic Inspections: 

Reasons for inspections (please check all that apply):

      Enrollment of large numbers of study subjects
      High treatment responders (specify): 
      Significant primary efficacy results pertinent to decision-making 
      There is a serious issue to resolve, e.g., suspicion of fraud, scientific misconduct, 

significant human subject protection violations or adverse event profiles.
      Other (specify): 

International Inspections:

Reasons for inspections (please check all that apply):
     There are insufficient domestic data
  x    Only foreign data are submitted to support an application 
     Domestic and foreign data show conflicting results pertinent to decision-making 
    There is a serious issue to resolve, e.g., suspicion of fraud, scientific misconduct, or 

significant human subject protection violations.
            Other (specify) 

Five or More Inspection Sites (delete this if it does not apply):
We have requested these sites for inspection because of the following reasons: High enrollment, 
and/or exceptionally high efficacy result in favor of the experimental drug, and/or exceptionally low 
adverse event reporting, and/or lack of prior FDA inspection and/or high financial disclosure. This 
study was not conducted under a US IND, was not submitted in advance for FDA assessment and 
comment, and was completed over four years ago.  All sites were OUS sites.

Sites are prioritized in the following order for inspection:
1. Site 1352
2. Site 4313
3. Site 4232
4. Site 1364
5. Site 4250

Note: International inspection requests or requests for five or more inspections require 
sign-off by the OND Division Director and forwarding through the Director, DGCPC.

IV. Tables of Specific Data to be Verified (if applicable)

If you have specific data that needs to be verified, please provide a table for data verification, if 
applicable.

Should you require any additional information, please contact Alexis Childers at 301-796-

Concurrence: (as needed)

Reference ID: 3607534



Page 12-Request for Clinical Inspections

Tom Marciniak Medical Team Leader
Preston Dunmmon_08/06/2014_, Nhi Beasley 8/6/2014 Medical Reviewers

Norman Stockbridge Division Director (for foreign inspection requests or requests for 

5 or more sites only)

***Things to consider in decision to submit request for OSI Audit
 Evaluate site specific efficacy. Note the sites with the greatest efficacy compared to active or 

placebo comparator. Are these sites driving the results? 
 Determine the sites with the largest number of subjects. Is the efficacy being driven by these 

sites?
 Evaluate the financial disclosures. Do sites with investigators holding financial interest in the 

sponsor’s company show superior efficacy compared to other sites? 
 Are there concerns that the data may be fraudulent or inconsistent?

 Efficacy looks too good to be true, based on knowledge of drug based on previous 
clinical studies and/or mechanism of action

 Expected commonly reported AEs are not reported in the NDA
 Evaluate the protocol violations. Are there a significant number of protocol violations reported 

at one or more particular sites? Are the types of protocol violations suspicious for clinical trial 
misconduct?

 Is this a new molecular entity or original biological product?
 Is the data gathered solely from foreign sites?
 Were the NDA studies conducted under an IND?
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       DEPARTMENT OF HEALTH AND HUMAN SERVICES

                PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION 

   CENTER FOR DRUG EVALUATION AND RESEARCH

DIVISION OF CARDIOVASCULAR AND RENAL PRODUCTS

                 
                                                                                                                                                         

Date: December 9, 2013

From: CDER DCRP QT Interdisciplinary Review Team

To: Alexis Childers, RPM
DCRP

Subject: QT-IRT Consult to NDA 206143

Note: Any text in the review with a light background should be inferred as copied from the 
sponsor’s document.

This memo responds to your consult to us dated regarding Pre-NDA meeting (TQT waiver 
request). The QT-IRT received and reviewed the following materials:

 Your consult 

 Summary of Nonclinical and Clinical QT/QTc analyses for Ivabradine 

QT-IRT Comments for DCRP

Question 8: Does the Agency agree that the effect of ivabradine on the QT interval has been 
adequately characterized in the information previously submitted as a presubmission to NDA 
206143 (proposed submission date October 3, 2013, #0004), and that a thorough QT (TQT) 
study is not required?

QT-IRT response: A TQT study is not required because we do not consider that it will 
adequately assess ivabradine’s proarrhythmic liability due to the confounding effects of the 
large decrease in heart rate. Torsade de pointes cases reported in patients treated with 
ivabradine should be stated in the label under warning and precautions. 

Reference ID: 3419170
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BACKGROUND

Ivabradine is developed for the treatment of several cardiovascular diseases. Sponsor is
requesting a Type B pre-NDA meeting to review the data currently available to support a 
marketing application for ivabradine in chronic heart failure.
Ivabradine reduces the spontaneous pacemaker activity of the cardiac sinus node by selectively 
inhibiting the If-current (If), resulting in heart rate reduction without affecting blood pressure, 
myocardial contractility, myocardial relaxation, or coronary vascular tone.

Nonclinical Evaluation

Ivabradine and its major metabolite, S18982, were evaluated for the potential to prolong QT 
interval in vitro and in vivo in dedicated cardiovascular safety pharmacology studies. This
nonclinical data demonstrates hERG inhibition and APD prolongation, but only at high 
concentrations relative to clinical exposure, with no evidence of QTc prolongation in vivo in 
telemeterized animals given doses that produce high plasma concentrations relative to clinical 
exposure. 
Thus, the nonclinical profile supports a low risk for QT prolongation clinically. That said, a drug 
that lowers heart rate independent of adrenergic or calcium channel blockade could increase risk 
for bradycardia-dependent arrhythmias, including torsade de pointes. 

Clinical Experience

From QTc Document

Table 1 presents the mean changes in QT, QTcB, QTcF, and QTcP intervals from baseline to last 
and highest values on treatment by treatment group in the Safety ECG Set . For ivabradine, 
uncorrected QT increased by 24.6 msec (consistent with the heart rate reduction observed), while 
the mean QTcB interval slightly decreased from baseline to the last value under treatment (8 
msec) and the mean QTcF interval increased from baseline to the last value under treatment (3 
msec) in the ivabradine and atenolol groups (groups in which uncorrected QT is expected to be 
prolonged due to heart rate reduction). The mean QTcP showed stability in all treatment groups.

Regarding the highest value under treatment, an increase in the QTcP interval was seen in all 
treatment groups (9.3 ± 19.7 msec in the ivabradine group, 3.5 ± 16.5 msec in the placebo group, 
16.0 ± 16.3 msec in the atenolol group, and 3.9 ± 19.4 msec in the amlodipine group), as also 
shown for QTcB (2.0 ± 22.8 msec in the ivabradine group, 3.4 ± 20.1 msec in the placebo group, 
8.8 ± 20.8 msec in the atenolol group, and 5.1 ± 21.8 msec in the amlodipine group), and for 
QTcF (11.5 ± 19.5 msec in the ivabradine group, 3.7 ± 16.0 msec in the placebo group, 18.3 ± 
16.0 msec in the atenolol group and 3.7 ± 19.2 msec in the amlodipine group).
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Mean QT/QTc Values in Study CL2-16257-047. 

The primary objective of CL2-16257-047 was to describe the cardiac and overall safety of 
ivabradine on an oral dose escalating regimen over a 3-week treatment period in patients with 
proven CAD. Each dose of ivabradine was administered for one week (10 mg BID on days 0-7, 
15 mg BID on days 8 to14, and 20 mg BID on days 15 to 21) following verification of the up-
titration criterion (QTcB at the peak of drug activity < 480 msec) in each patient. Atenolol, the 
active comparator, was given at a fixed dose of 50 mg once daily (QD) for the 3 weeks of the 
study.

In the ivabradine group, at the trough of drug activity, heart rate was decreased by 11.5 ± 7.9 
bpm at day (D) 7, by 15.4 ± 8.5 bpm at D 14 and by 16.7 ± 7.3 bpm at D21. At the peak of drug 
activity, heart rate reduction was 15.8 ± 8.6 bpm, 19.5 ± 8.7 bpm and 22.1 ± 8.7 bpm at D7, D14 
and D21 respectively.

Table 2 presents the mean changes in uncorrected QT, QTcB, QTcF, and QTcP intervals from 
baseline to last and highest values on treatment by treatment group in study CL2-16257-047 on 
ECGs performed at the peak of drug activity. Uncorrected QT increased more in the ivabradine 
group as compared to atenolol, consistent with the more marked decrease in heart rate for 
ivabradine as compared to atenolol. The QTcB value decreased from baseline to the last value 
under treatment in both treatment groups. QTcF increased by 6.7 msec in the ivabradine group 
with no change in the atenolol group while QTcP increased by 0.8 msec in the ivabradine group.
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Incidence of Treatment Emergent Adverse Events of Interest Versus Placebo in the Pooled Phase 
2 and 3 Studies

Two emergent cases of torsade de pointes were observed in the ivabradine group. The 2 cases 
occurred in study CL3-063 (SHIFT), a clinical trial that enrolled patients with symptomatic 
systolic heart failure, and both cases were confounded by multiple clinical risk factors that 
predispose patients to torsade de pointes.

One (Subject 000260) case occurred in the context of severe hypokalemia in a patient taking 
loop diuretics, with a serum potassium of 2.7 mEq/L upon presentation with ventricular 
tachycardia. The other case (Subject 005041) occurred in a patient taking loop diuretics with a 
history of myocardial infarctions and ischemic cardiomyopathy. Subject 005041’s initial 
arrhythmia was atrial flutter with 1:1 conduction, followed by sustained monomorphic 
ventricular tachycardia that was treated with the anti-arrhythmic drug lidocaine, and then 
degenerated into torsade de pointes. Heart failure, structural heart disease, history of myocardial 
infarction, hypokalemia and treatment with diuretics are known major risk factors for torsade de 
pointes (Drew et al, 2010).
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If considering only study CL3-16257-063 (SHIFT), 36 cases were reported by the investigators 
as VF, with a higher incidence in the ivabradine group as compared to placebo (Table 19). 
However, an inverse trend was present for ventricular tachycardia.

Evaluation of QT in Paced Patients

A specific study was conducted to evaluate a potential heart-rate-independent, direct effect of ivabradine 
on the QT interval. Sequential fixed pacing rates were applied to patients treated with ivabradine in order 
to suppress the heart rate lowering effect of ivabradine. Patients with a dual chamber pacemaker 
underwent a non-invasive electrophysiologic procedure with consecutive fixed pacing rates before and 
after ivabradine or placebo administration for 3.5 days (Appendix 5). Patients were randomized either to 
ivabradine 5 mg BID (n = 8) or to ivabradine 10 mg BID (n = 8) or to placebo (n = 9).

At fixed pacing rates of 80 to 110 bpm, ivabradine treatment (5 and 10 mg BID) did not lead to 
prolongation of the QT interval (Table 10). All observed changes were comparable to those on placebo. 
No direct pharmacological effect of ivabradine at either dosewas observed on QT interval when measured 
at different sequential fixed pacing rates. The mean change of 8.33 msec for the paced rate of 110 bpm 
(Figure 4) is due to one subject whose T wave fused with the atrial pacing spike, with the T wave offset 
fusing with the P wave onset leading to an inaccurate measurement of the QT interval. In this subject, the 
apparent change in QT was 25 msec, whereas the changes in the other 2 subjects in this dose group were 
+2 and -2 msec.
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Reviewer’s comments: Emergent cases of torsade de pointes were reported in phase 2/3 clinical 
trials in the ivabradine group. Cases of torsade de pointes, ventricular tachycardia and 
ventricular fibrillation were reported postmarketing. 

Thank you for requesting our input into the development of this product under NDA 206143. We 
welcome more discussion with you now and in the future. Please feel free to contact us via email 
at cderdcrpqt@fda.hhs.gov
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