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NDA 210491
Applicant Vertex Pharmaceuticals Inc.
Drug tezacaftor-ivacaftor
NME Yes 
Therapeutic 
Classification

Combination drug therapy to restore functional activity to the cystic 
fibrosis transmembrane conductance regulator (CFTR) protein

Proposed 
Indication Treatment of cystic fibrosis

Consultation 
Request Date August 21, 2017 

Summary Goal 
Date

January 27, 2018 (original)
February 1, 2018 (extension)

Action Goal Date February 27, 2018
PDUFA Date February 27, 2017 (Priority Review)

1. OVERALL ASSESSMENT OF FINDINGS AND RECOMMENDATIONS
Four clinical sites (Drs. Wallace, Jover, Liou, Keating and DiMango) and the sponsor (Vertex 
Pharmaceuticals Inc.) were selected by the Division of Pulmonary, Allergy, and Rheumatology 
Products (DPARP) for inspection, in support of NDA 209022.  The study data derived from these 
clinical sites and the sponsor are considered reliable in support of the requested indication.

The CDER regulatory classification for the sponsor is No Action Indicated (NAI).   The regulatory 
classification for the inspections of clinical investigators, Drs. Wallace and Liou is No Action 
Indicated (NAI).  The regulatory classification of the inspection at the same study site for Drs. 
Keating and Dimango is VAI. The preliminary regulatory classification for the inspection of Dr. 
Jover is Voluntary Action Indicated (VAI). 
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2. BACKGROUND
In 2012, FDA approved Kalydeco® (ivacaftor, VX-770) in patients ages six years and older with 
the G551D mutation of cystic fibrosis (CF).  In 2015, Orkambi® (lumacaftor 200 mg/ivacaftor 125 
mg) was approved to treat CF in patients 12 years and older, who have two copies of the F508del 
mutation.  Recently in 2017, the FDA expanded the approved use of Kalydeco® (ivacaftor) for 
treating cystic fibrosis. The most recent approval for this cystic fibrosis drug triples the number of 
rare gene mutations that ivacaftor can now treat, expanding the indication from the treatment of 10 
mutations, to 33.

Vertex (sponsor) submitted this current application for tezacaftor (VX-661) and ivacaftor (VX-
770), a fixed drug combination that is proposed for the following indication: treatment of patients 
with CF aged 12 years and older who are homozygous for the F508del mutation, or who have at 
least one mutation in the cystic fibrosis transmembrane conductance regulator (CFTR) gene that is 
responsive to tezacaftor/ivacaftor based on in vitro data and/or clinical evidence.

 This drug combination is proposed to work in a tandem sequence.  Tezacaftor (TEZ) is a 
presumed CFTR “corrector”, whose purpose is to move CFTR protein to the correct place on the 
surface of cells.  Thus, tezacaftor could assist in the restoration of the CFTR function by correcting 
the CFTR protein.  Once at the cell surface, ivacaftor (IVA) works by opening the CFTR channel, 
facilitating the cellular transport of chloride and sodium.

The Division of Pulmonary, Allergy and Rheumatology Products (DPARP) requested three 
domestic clinical sites (involving four clinical investigators (CI) and three well-controlled studies), 
one foreign CI inspection, and sponsor inspection for this application.  Per DPARP, all these 
selected study sites are important for drug labeling. 

Study VX14-661-106
Study VX14-661-106 was a Phase 3, randomized, double-blind, placebo-controlled, parallel-
group, multicenter study in subjects 12 years old and older with CF who are homozygous for the 
F508del-CFTR mutation.  The primary study objective was to evaluate the efficacy of TEZ in 
combination with IVA through Week 24 in subjects with CF who are homozygous for the F508del 
mutation on the CFTR gene.

The primary efficacy endpoint was the absolute change from baseline in percent predicted FEV1 
(ppFEV1); with a unit of percentage points) through Week 24, where ppFEV1 is the ratio of FEV1 
(L) to the predicted FEV1 (L), expressed as a percentage.

This study was conducted at 91 sites in the US, Canada, and Europe.  There were a total of 504 
study patients enrolled and randomized (256 in the placebo group and 248 in the investigational 
drug product group), and represent the total subjects included in the full analyses set. The first 
eligible subject was screened on January 30, 2015 and the last subject completed the last visit on 
January 20, 2017.  

Study VX14-661-107
Study VX14-661-107 was a Phase 3, randomized, double-blind, placebo-controlled, parallel-
group, multicenter study in subjects with CF who are heterozygous for the F508del-CFTR 
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mutation and with a second CFTR mutation that is not likely to respond to TEZ and/or IVA 
therapy.  The primary study objective was to evaluate the efficacy of TEZ in combination with 
IVA through Week 12 in subjects with CF who are heterozygous for the F508del mutation on the 
CFTR gene and with a second CFTR mutation that is not likely to respond to TEZ and/or IVA 
therapy (F508del/not responsive [NR]).

The primary endpoint was the absolute change from baseline in percent predicted forced expiratory 
volume in 1 second (ppFEV1; with a unit of percentage points) through Week 12.

This study was conducted at 38 sites in the United States, Canada, Australia, Israel, and the 
European Union.  The first eligible subject was screened on August 15, 2015 and the last subject 
completed the last visit on June 7, 2016.  A total of 168 subjects were randomized and dosed: 85 
subjects to the placebo group and 83 subjects to the TEZ-IVA group.  

Study VX14-661-108
Study VX14-661-108 was a Phase 3 randomized, double-blind, placebo-controlled 2-period, 3-
treatment, crossover study in patients aged 12 and older with cystic fibrosis, who were 
heterozygous for the F508del CFTR mutation, and a second allele with a CFTR mutation predicted 
to have residual function.  The primary study objective was to evaluate the efficacy of TEZ in 
combination with IVA versus IVA monotherapy through 8 weeks of treatment.

The study included a screening period (28 days), Treatment Period 1 (8 weeks), washout period (8 
weeks) and Treatment Period 2 (8 weeks).  Safety follow-up visit at 28 weeks (+/- 7 day window) 
was conducted after the last dose of the study drug.

The primary endpoint was the absolute change in percent predicted FEV1 (ppFEV1) from study 
baseline to the average of the Week 4 and Week 8 measurements in each of the two Treatment 
Periods.

This multicenter study was conducted at 81 sites in North America, Europe, Israel, and Australia.  
There were approximately 248 subjects who were enrolled and randomized (For the full analyses 
set: 165 subjects to placebo, 164 subjects to the IVA arm, and 167 subjects in the combined -TEZ-
IVA group). The first eligible subject was screened on March 27, 2015 and the last subject 
completed the last visit on February 16, 2017.  

3. RESULTS (by site): 
Name of Clinical Investigator/Sponsor
Address

Protocol #/
Site #/# Subjects 

Inspection Date Classification

James Wallace, M.D.
Sanford Children’s Specialty Clinic
1018 West 18th St.
Sioux Falls, SD 57104

VX14-661-106
Site #117
7 subjects

October 23 to 26, 
2017

NAI

Amparo Sole Jover, M.D.
Hospital Universitario y Politecnico La Fe
Avenida Fernando Abril
Martorell, 106
Valencia, 46026 Spain

VX14-661-106
Site #533
19 subjects

November 13 to 
17, 2017

Preliminary:
VAI
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Name of Clinical Investigator/Sponsor
Address

Protocol #/
Site #/# Subjects 

Inspection Date Classification

Theodore G. Liou, M.D.
University of Utah
50 North Medical Drive
Salt Lake City, UT 84132

VX14-661-108
Site #020
3 total

October 10 to 13, 
2017 

NAI

Claire Keating, M.D.
Gunnar Esiason Adult Cystic Fibrosis and Lung 
Center
Columbia University Medical Center
622 West 168th Street
PH-8, Rm 859
New York, NY 10032

VX14-661-107
Site #051
15 total

September 26 to 
29, 2017

VAI

Emily DiMango, M.D.
Gunnar Esiason Adult Cystic Fibrosis and Lung 
Center
Columbia University Medical Center
622 West 168th Street
PH8/PH10
New York, NY 10032

VX14-661-108
Site #051
6 total 

September 26 to 
October 2, 2017

VAI

Vertex Pharmaceuticals Inc.
50 Northern Ave
Boston, MA 02210

Sponsor for studies:
VX14-661-106
VX14-661-107
VX14-661-108

October 2 to 5, 
2017

NAI

Key to Compliance Classifications
NAI = No deviation from regulations. 
VAI = Deviation(s) from regulations. 
OAI = Significant deviations from regulations.  Data are 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.  Final classification occurs 
when the post-inspectional letter has been sent to the inspected entity.

Clinical Investigator 

1. James Wallace, M.D. /Study VX14-661-106/Site # 117

A total of 9 subjects were screened and enrolled, and seven subjects were randomized.    Six 
completed the study. An audit of the randomized subjects’ records enrolled at this site was 
conducted.  

The inspection evaluated the following documents: source records, screening and enrollment logs, 
case report forms, study drug accountability logs, study monitoring visits, and correspondence. 
Informed consent documents and sponsor-generated correspondence were also inspected. 

Source documents for enrolled subjects whose records were reviewed were verified against the 
case report forms and NDA subject line listings.  Source documents for the raw data used to assess 
the primary study endpoint were verifiable at the study site.  No under-reporting of adverse events 
or serious adverse events was noted.  There were no limitations during conduct of the clinical site 
inspection.  
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In general, this clinical site appeared to be in compliance with Good Clinical Practice.  No Form 
FDA 483 (Inspectional Observations) was issued.  

2. Amparo Sole Jover, M.D. /Study VX14-661-106/Site # 533

A total of 20 subjects were screened, and 19 subjects were enrolled and randomized.  Fourteen 
study subjects completed the study. An audit of the 14 subjects’ records enrolled at this site was 
conducted.  

The inspection evaluated the following documents: source records, screening and enrollment logs, 
case report forms, study drug accountability logs, study monitoring visits, and correspondence. 
Informed consent documents and sponsor-generated correspondence were also inspected. 

Source documents for enrolled subjects whose records were reviewed were verified against the 
case report forms and NDA subject line listings.  Source documents for the raw data used to assess 
the primary study endpoint were verifiable at the study site.  No under-reporting of adverse events 
or serious adverse events was noted.  There were no limitations during conduct of the clinical site 
inspection. No Form FDA 483 was issued.

A Form FDA 483 was issued at the end of the inspection for not conducting the study according to 
the investigational plan, and failure to main adequate case histories.  Examples:

(a) Subject #533-002 was enrolled despite the absence of F508del CFTR mutation.

Reviewer Comment:  This protocol violation is an isolated finding and was reported as a 
protocol deviation in the NDA. This subject was excluded from the sponsor’s analysis of 
efficacy.

(b) Subject #533-008 was enrolled despite the absence of a sweat chloride test prior to the 
baseline visit (i.e. prior to or during the pre-treatment screening period). 

Reviewer Comment: Documentation of a prescreening or screening period sweat chloride 
measurement was an inclusion criterion for the study. However, since subjects enrolling in 
the study also had to be homozygous for the F508del CFTR mutation, documentation of 
sweat chloride would primarily serve as a duplicative test. This was not listed as an 
important protocol deviation in the NDA.

(c) Subjects #533-00X (#s1, 2, 3, 4, 5, 9, 10, 11, 12, 14, and 16) did not have sweat chloride lab 
results on the baseline visit (i.e. Day 1, randomization day, and prior to first dose of study 
medication) on file at this study site, and there was no documentation that the central lab 
received the study sample.

Reviewer Comments: Per Study Protocol requirement, and as confirmed by DPARP, sweat 
samples during the treatment period (from baseline on) were sent to a central laboratory for 
testing and interpretation of results and results were not sent to the clinical sites in order to 
maintain the study blind.
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Eleven of the 14 subjects whose records were reviewed by the ORA investigator did not have 
baseline sweat chloride results present due to the protocol-specified blinding procedure. Based 
upon data listings submitted to the NDA, three subjects (533-005/tezacaftor-ivacaftor, 533-
010/placebo, and 533-016/tezacaftor-ivacaftor) did not in fact have any baseline sweat chloride 
values reported in the NDA data listings, while the other subjects did. It appears that for 
assessment of sweat chloride change for efficacy analyses, the sponsor may have used the 
screening (historical) sweat chloride as the “baseline” value from which study drug activity 
was assessed for Subject 533-016. This appears to be allowable based upon review of the 
Statistical Analysis Plan.

Except for the observations noted above, the study data derived from Site #533 are considered to 
be reliable in support of the requested indication.

3. Theodore G. Liou (Geh-Lu), M.D. /Study VX14-661-108/Site # 020

The inspection was conducted from October 10 to 13, 2017. A total of three subjects were 
screened, and three subjects were enrolled and randomized.  Three study subjects completed the 
study. An audit of the subjects’ records enrolled at this site was conducted.  

The inspection evaluated the following documents: source records, screening and enrollment logs, 
case report forms, study drug accountability logs, study monitoring visits, and correspondence. 
Informed consent documents and sponsor-generated correspondence were also inspected. 

Source documents for enrolled subjects whose records were reviewed were verified against the 
case report forms and NDA subject line listings.  Source documents for the raw data used to assess 
the primary study endpoint were verifiable at the study site.  No under-reporting of adverse events 
or serious adverse events was noted.  There were no limitations during conduct of the clinical site 
inspection. No Form FDA 483 was issued.

4. Claire Keating, M.D./Study VX14-661-107/Site #051

A total of 17 subjects were screened, and 15 subjects were enrolled randomized.  Fifteen subjects 
completed the study. An audit of all the subjects’ records enrolled at this site was conducted.  

The inspection evaluated the following documents: source records, screening and enrollment logs, 
case report forms, study drug accountability logs, study monitoring visits, and correspondence. 
Informed consent documents and sponsor-generated correspondence were also inspected. 

Source documents for enrolled subjects whose records were reviewed were verified against the 
case report forms and NDA subject line listings. Source documents for the raw data used to assess 
the primary study endpoint were verifiable at the study site. There were no limitations during 
conduct of the clinical site inspection. 
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A Form FDA 483 was issued for not conducting the study according to the investigational plan, 
and inaccurate or incomplete study records. This List of Inspectional Observation was shared with 
DPARP’s Medical Team. Selected examples include the following:

(a) A hemoptysis SAE reported by the subject to the Principal Investigator on December 20, 
2015 was reported to the sponsor, via email, on December 29, 2015.

(b) Serum pregnancy tests did not appear to be performed during screening for Subjects #9, 
#11, and #13; and during a final visit for Subject #6.

(c) Electronic case report forms (e-CRFs) were not maintained adequately for concomitant 
medications listed in the source records, for Subject #13 (citalopram [Celexa]) and Subject 
#6 (prednisone).

Dr. Keating’s response to the Form FDA 483 observations dated October 17, 2017, appeared 
adequate. 

In her written response, Dr. Keating noted that although serum pregnancy testing was not 
performed for three subjects at screening, the urine pregnancy tests were negative and none of the 
subjects became pregnant during the study.

The site has or will institute corrective action plans (e.g., adherence to protocol requirements and 
required assessments, or retraining of site staff to reconcile medication logs).

Although regulatory violations were observed, they were limited in number and should not 
significantly impact study analyses. The data from Dr. Keating’s site as submitted by the sponsor 
may be considered reliable in support of the indication.

5. Emily DiMango, M.D./Study VX14-661-108/Site # 051

A total of nine subjects were screened, and six subjects were enrolled and randomized.  Six 
subjects completed the study.  An audit of all the subjects’ records enrolled at this site was 
conducted. 

The inspection evaluated the following documents: source records, screening and enrollment logs, 
case report forms, study drug accountability logs, study monitoring visits, and correspondence. 
Informed consent documents and sponsor-generated correspondence were also inspected. 

Source documents for enrolled subjects whose records were reviewed were verified against the 
case report forms and NDA subject line listings.  Source documents for the raw data used to assess 
the primary study endpoint were verifiable at the study site.  No under-reporting of adverse events 
or serious adverse events was noted.  There were no limitations during conduct of the clinical site 
inspection. 

At the close of the site inspection, a Form FDA 483 was issued for not conducting the study 
according to the investigational plan. Specifically, Subject #9 did not meet the F508del mutation 
inclusion criterion and was randomized into the study and completed treatment in the initial 
portion of the study.
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Dr. DiMango responded adequately in a letter dated October 17, 2017. Upon discovery, the site 
P.I. notified the study subject and reported this incident to the IRB. The Sponsor subsequently 
discontinued the subject during the open-label extension study.  This was considered an isolated 
incident. The protocol deviation was reported in the NDA. 

Except for the protocol deviation noted above, the site appeared to adhere to good clinical practice. 
The data submitted by the sponsor from this site may be considered reliable in support of the 
indication.

Sponsor
  
6. Vertex Pharmaceuticals Inc.

The sponsor inspection included review of the following:  regulatory site set up, financial 
disclosures, site management and monitoring, electronic Trial Master File (eTMF), functional 
services, and the Clinical Trial Management System (CTMS).  Sites for which monitoring files 
were reviewed during the inspection included:  Study 106: Sites #039, #117 and #533; Study 107: 
Site #051 and Study 108: Sites #020 and #051.

Monitoring plans and visits including study site closeout were reviewed; monitoring reports 
indicated that the sites received adequate periodic monitoring. IRB approvals, site study protocol 
deviations, serious adverse events and related monitoring reports were assessed, and oversight by 
the sponsor appeared to be adequate.  There were no under-reporting of serious adverse events. 

The sponsor maintained, in general, adequate oversight of the clinical trial. 

{See appended electronic signature page}

Anthony Orencia, M.D.
Good Clinical Practice Assessment Branch
Division of Clinical Compliance Evaluation
Office of Scientific Investigations

CONCURRENCE:
{See appended electronic signature page}

Janice Pohlman, M.D., M.P.H.
Team Leader, Good Clinical Practice Assessment Branch
Division of Clinical Compliance Evaluation
Office of Scientific Investigations

CONCURRENCE:
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{See appended electronic signature page}

      Kassa Ayalew, M.D., M.P.H.
      Branch Chief
      Good Clinical Practice Assessment Branch 
      Division of Clinical Compliance Evaluation
      Office of Scientific Investigations
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REGULATORY PROJECT MANAGER  
PHYSICIAN LABELING RULE (PLR) FORMAT REVIEW  

OF THE PRESCRIBING INFORMATION 
 

Complete for all new NDAs, BLAs, Efficacy Supplements, and PLR Conversion Labeling Supplements 
 
Application: NDA 210491 
 
Application Type: New NDA 
 
Drug Name(s)/Dosage Form(s): Tezacaftor/Ivacaftor Tablets 
 
Applicant:  Vertex Pharmaceuticals Inc. 
 
Receipt Date:  June 28, 2017 
 
Goal Date:  February 27, 2018 
 

1. Regulatory History and Applicant’s Main Proposals 
In a submission dated June 28, 2017, the applicant submitted an Original NDA, combination   therapy of 
Tezacaftor/Ivacaftor for the proposed indication of Cystic Fibrosis (CF). 
 

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 of Prescribing Information (SRPI)” checklist (see Section 4 of this 
review).    
 
3. Conclusions/Recommendations 
 
SRPI format deficiencies were identified in the review of this PI.  For a list of these deficiencies, see 
Section 4 of this review.   

 
4. Selected Requirements of Prescribing Information 
 
The Selected Requirement of Prescribing Information (SRPI) is a 41-item, drop-down checklist of 
important format elements of the prescribing information (PI) based on labeling regulations (21 CFR 
201.56 and 201.57) and guidances. 
 
 

Highlights 

See Appendix for a sample tool illustrating Highlights format.  

HIGHLIGHTS GENERAL FORMAT  

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

YES 
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Selected Requirements of Prescribing Information 
 

SRPI version 6:  February 2016  Page 2 of 10 

Comment:       

2. The length of HL must be one-half page or less unless a waiver has been granted in a previous 
submission.  The HL Boxed Warning does not count against the one-half page requirement. 
Instructions to complete this item:  If the length of the HL is one-half page or less, select “YES” 
in the drop-down menu because this item meets the requirement.  However, if HL is longer than 
one-half page, select “NO” unless a waiver has been granted. 

Comment:        

3. A horizontal line must separate: 
 HL from the Table of Contents (TOC), and 
 TOC from the Full Prescribing Information (FPI).  

Comment:        

4. All headings in HL (from Recent Major Changes to Use in Specific Populations) must be bolded 
and presented in the center of a horizontal line.  (Each horizontal line should extend over the 
entire width of the column.)  The HL headings (from Recent Major Changes to Use in Specific 
Populations) should be in UPPER CASE letters.  See Appendix for HL format. 

Comment:  Warnings and Precautions heading is not bolded 

5. White space should be present before each major heading in HL.  There must be no white space 
between the HL Heading and HL Limitation Statement.  There must be no white space between 
the product title and Initial U.S. Approval.  See Appendix for HL format.  

Comment:        

6. Each summarized statement or topic in HL must reference the section(s) or subsection(s) of the 
Full Prescribing Information (FPI) that contain more detailed information. The preferred format 

is the numerical identifier in parenthesis [e.g., (1.1)] at the end of each summarized statement or 
topic. 

Comment:        

7.  Headings in HL must be presented in the following order:  

Heading Required/Optional 
 Highlights Heading Required 
 Highlights Limitation Statement  Required 
 Product Title  Required
 Initial U.S. Approval  Required 
 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 five labeling sections in the FPI:  BOXED WARNING, INDICATIONS AND USAGE, 
DOSAGE AND ADMINISTRATION, CONTRAINDICATIONS, and WARNINGS AND PRECAUTIONS. 

Comment:        

YES 

YES 

NO 

NO 

YES 

YES 
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HIGHLIGHTS DETAILS 

Highlights Heading 

8. At the beginning of HL, the following heading, “HIGHLIGHTS OF PRESCRIBING 
INFORMATION” must be bolded and should appear in all UPPER CASE letters. 
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 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 title in UPPER CASE, following the word “WARNING” and other words 
to identify the subject of the warning.  Even if there is more than one warning, the term 
“WARNING” and not “WARNINGS” should be used.  For example: “WARNING: SERIOUS 
INFECTIONS and ACUTE HEPATIC FAILURE”.  If there is more than one warning in the 
BW title, the word “and” in lower case can separate the warnings.  The BW title should be 
centered. 

Comment:        

14. The BW must always have the verbatim statement “See full prescribing information for 
complete boxed warning.”  This statement must be placed immediately beneath the BW title, 
and should be centered 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 title and the statement “See full prescribing information for complete boxed 
warning.”)   

Comment:        

Recent Major Changes (RMC) in Highlights 

YES 

YES 

YES 

YES 

N/A 

N/A 

N/A 

N/A 
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16. RMC pertains to only five sections of the FPI:  BOXED WARNING, INDICATIONS AND 
USAGE, DOSAGE AND ADMINISTRATION, CONTRAINDICATIONS, and WARNINGS 
AND PRECAUTIONS.  Labeling sections for RMC must be listed in the same order in HL as 
they appear in the 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) --- 8/2015.”  

Comment:        

18. A changed section must be listed under the RMC heading for at least one year after the date of 
the labeling change and must be removed at the first printing subsequent to the one year period. 
(No listing should be one year older than the revision date.) 

Comment:        

 

 

Dosage Forms and Strengths in Highlights 

19. For a product that has more than one dosage form (e.g., capsules, tablets, injection), bulleted 
headings should be used. 

Comment:        

Contraindications in Highlights 

20. All contraindications listed in the FPI must also be listed in HL.  If there is more than one 
contraindication, each contraindication should be bulleted.  If no contraindications are known, 
must include the word “None.”   

Comment:  Contraindications not listed in FPI or HL. 

Adverse Reactions in Highlights 

21. 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 which should be a toll-free number) or FDA at 
1-800-FDA-1088 or www.fda.gov/medwatch.”  

Comment:        

Patient Counseling Information Statement in Highlights 

22. 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 (or will have) FDA-approved patient labeling: 
 

N/A 

N/A 

N/A 

YES 

N/A 

YES 

YES 
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 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 

23. The revision date must be at the end of HL, and should be bolded and right justified (e.g., 
“Revised: 8/2015 ”).   
Comment:        

YES 
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Contents: Table of Contents (TOC) 

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

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

Comment:        

25. 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:        

26. The same title 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:        

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

Comment:        

28. 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 (for, of, to) and  
articles (a, an, the), or conjunctions (or, and)]. 

Comment:        

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

Comment:        

30. If a section or subsection required by regulation [21 CFR 201.56(d)(1)] is omitted from the FPI, 
the numbering in the TOC must not change.  The heading “FULL PRESCRIBING 
INFORMATION: CONTENTS*” must be followed by an asterisk and the following statement 
must appear at the end of the 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 
 

31. 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 Lactation (if not required to be in Pregnancy and Lactation Labeling Rule (PLLR) format, use 

“Labor and Delivery”) 
8.3 Females and Males of Reproductive Potential (if not required to be in PLLR format, use 

“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:        

32. 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)].”   

Comment:        

YES 

 
YES 
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33. For each RMC listed in HL, the corresponding new or modified text in the FPI must be marked 
with a vertical line on the left edge. 

Comment:          

FULL PRESCRIBING INFORMATION DETAILS 

FPI Heading 

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

Comment:        

BOXED WARNING Section in the FPI 

35. All text in the BW should be bolded. 

Comment:        

36. The BW must have a title in UPPER CASE, following the word “WARNING” and other words 
to identify the subject of the warning.  (Even if there is more than one warning, the term, 
“WARNING” and not “WARNINGS” should be used.)  For example: “WARNING: 
SERIOUS INFECTIONS and ACUTE HEPATIC FAILURE”.  If there is more than one 
warning in the BW title, the word “and” in lower case can separate the warnings. 

Comment:        

CONTRAINDICATIONS Section in the FPI 

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

Comment:  Contraindication is not provided. 

ADVERSE REACTIONS Section in the FPI 

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

 

“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:        
 

39. When postmarketing adverse reaction data are included (typically in the “Postmarketing 
Experience” subsection), 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:  Postmarketing data is not included. 
 

 

 

N/A 

YES 

N/A 

N/A 

NO 

YES 

N/A 
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PATIENT COUNSELING INFORMATION Section in the FPI 

40. Must reference any FDA-approved patient labeling in Section 17 (PATIENT COUNSELING 
INFORMATION).  The reference statement should appear at the beginning of Section 17 and 
include the type(s) of FDA-approved patient labeling (e.g., Patient Information, Instructions for 
Use, or Medication Guide).  Recommended language for the reference statement should include 
one of the following five verbatim statements that is most applicable:   

 Advise the patient to read the FDA-approved patient labeling (Patient Information).  

 Advise the patient to read the FDA-approved patient labeling (Instructions for Use).  

 Advise the patient to read the FDA-approved patient labeling (Patient Information and 
Instructions for Use).  

 Advise the patient to read the FDA-approved patient labeling (Medication Guide).  

 Advise the patient to read the FDA-approved patient labeling (Medication Guide and 
Instructions for Use). 

Comment:       

41. FDA-approved patient labeling (e.g., Patient Information, Instructions for Use, or Medication 
Guide) 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:       
 

YES 

YES 
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RPM FILING REVIEW 
(Including Memo of Filing Meeting) 

To be completed for all new NDAs, BLAs, and Efficacy Supplements [except SE8 (labeling 
change with clinical data) and SE9 (manufacturing change with clinical data)] 

 

Application Information 
NDA # 210491 
BLA#        

NDA Supplement #: S-       
BLA Supplement #: S-       

Efficacy Supplement Category: 
 New Indication (SE1) 

 New Dosing Regimen (SE2) 

 New Route Of Administration (SE3) 

 Comparative Efficacy Claim (SE4) 

 New Patient Population (SE5) 

 Rx To OTC Switch (SE6) 

 Accelerated Approval Confirmatory Study  (SE7) 

 Labeling Change With Clinical Data (SE8) 

 Manufacturing Change With Clinical Data (SE9) 

 Animal Rule Confirmatory Study (SE10)  
Proprietary Name:  Symdeko 
Established/Proper Name:  Tezacaftor/Ivacaftor 
Dosage Form:  tablet 
Strengths:  100/150 
Route(s) of Administration:  Oral 
Applicant:  Vertex Pharmaceuticals Inc. 
Agent for Applicant (if applicable):        
Date of Application:  June 28, 2017 
Date of Receipt:  June 28, 2017 
Date clock started after Unacceptable for Filing (UN):        
PDUFA Goal Date: 02/28/18 Action Goal Date (if different):       
Filing Date:  8/27/17 Date of Filing Meeting:  July 27, 2017 
Chemical Classification (original NDAs only) :  

 Type 1- New Molecular Entity (NME); NME and New Combination 
 Type 2- New Active Ingredient; New Active Ingredient and New Dosage Form; New Active Ingredient and New 

Combination 
 Type 3- New Dosage Form; New Dosage Form and New Combination 
 Type 4- New Combination 
 Type 5- New Formulation or New Manufacturer 
 Type 7- Drug Already Marketed without Approved NDA 
 Type 8- Partial Rx to OTC Switch 
 Type 9-New Indication or Claim (will not be marketed as a separate NDA after approval)   
 Type 10-New Indication or Claim (will be marketed as a separate NDA after approval) 

Proposed indication(s)/Proposed change(s): Cystic Fibrosis 
 
Type of Original NDA:          

AND (if applicable) 
Type of NDA Supplement: 
 
If 505(b)(2)NDA/NDA Supplement: Draft the “505(b)(2) Assessment” 
review found at:  
http://inside.fda.gov:9003/CDER/OfficeofNewDrugs/ImmediateOffice/UCM027499.

 505(b)(1)      
 505(b)(2) 
 505(b)(1)         
 505(b)(2) 

Type of BLA 
 
If 351(k), notify the OND Therapeutic Biologics and Biosimilars Team 

 351(a)         
 351(k) 
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Review Classification:          
 
The application will be a priority review if: 

 A complete response to a pediatric Written Request (WR) was 
included (a partial response to a WR that is sufficient to change 
the labeling should also be a priority review – check with DPMH)  

 The product is a Qualified Infectious Disease Product (QIDP) 
 A Tropical Disease Priority Review Voucher was submitted 
 A Pediatric Rare Disease Priority Review Voucher was submitted 

  Standard      
  Priority 

 
  Pediatric WR 
  QIDP 
  Tropical Disease Priority Review 

Voucher  
  Pediatric Rare Disease Priority 

Review Voucher  
Resubmission after withdrawal?     Resubmission after refuse to file?   
Part 3 Combination Product?  
 
If yes, contact the Office of 
Combination Products (OCP) and copy 
them on all Inter-Center consults  

 Convenience kit/Co-package  
 Pre-filled drug delivery device/system (syringe, patch, etc.) 
 Pre-filled biologic delivery device/system (syringe, patch, etc.) 
 Device coated/impregnated/combined with drug 
 Device coated/impregnated/combined with biologic 
 Separate products requiring cross-labeling 
 Drug/Biologic 
 Possible combination based on cross-labeling of separate products 
 Other (drug/device/biological product) 

  Fast Track Designation 
  Breakthrough Therapy Designation 

(set the submission property in DARRTS and 
notify the CDER Breakthrough Therapy 
Program Manager) 

  Rolling Review 
  Orphan Designation  

 
  Rx-to-OTC switch, Full 
  Rx-to-OTC switch, Partial 
  Direct-to-OTC  

 
Other:       

 PMC response 
 PMR response: 

 FDAAA [505(o)]  
 PREA deferred pediatric studies (FDCA Section 505B) 
  Accelerated approval confirmatory studies (21 CFR 

314.510/21 CFR 601.41)  
 Animal rule postmarketing studies to verify clinical benefit 

and safety (21 CFR 314.610/21 CFR 601.42) 

Collaborative Review Division (if OTC product):       

List referenced IND Number(s):  IND 108105 

Goal Dates/Product Names/Classification Properties YES NO NA Comment 
PDUFA and Action Goal dates correct in the electronic 
archive?  
 
If no, ask the document room staff to correct them immediately. 
These are the dates used for calculating inspection dates.

         

Are the established/proper and applicant names correct in 
electronic archive?  
 
If no, ask the document room staff to make the corrections. Also, 
ask the document room staff to add the established/proper name 
to the supporting IND(s) if not already entered into electronic 
archive. 
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Is the review priority (S or P) and all appropriate 
classifications/properties entered into tracking system (e.g., 
chemical classification, combination product classification,  
orphan drug)? Check the New Application and New Supplement 
Notification Checklists for a list of all classifications/properties 
at: 
http://inside.fda.gov:9003/CDER/OfficeofBusinessProcessSupport/ucm163969.ht
m    

 
If no, ask the document room staff to make the appropriate 
entries. 

         

Application Integrity Policy YES NO NA Comment 
Is the application affected by the Application Integrity Policy 
(AIP)?  Check the AIP list at: 
http://www.fda.gov/ICECI/EnforcementActions/ApplicationIntegrityPolicy/default
.htm    

         

If yes, explain in comment column. 
   

         

If affected by AIP, has OC been notified of the submission? 
If yes, date notified:      

         

User Fees YES NO NA Comment 
Is Form 3397 (User Fee Cover Sheet)/Form 3792 (Biosimilar 
User Fee Cover Sheet) included with authorized signature?
  
 

         

User Fee Status 
 
If a user fee is required and it has not been paid (and it 
is not exempted or waived), the application is 
unacceptable for filing following a 5-day grace period 
from receipt. Review stops. Contact the User Fee Staff. 
If appropriate, send UN letter. 
 

Payment for this application (check daily email from 
UserFeeAR@fda.hhs.gov): 
 

 Paid 
 Exempt (orphan, government) 
 Waived (e.g., small business, public health) 
 Not required 

 
If the firm is in arrears for other fees (regardless of 
whether a user fee has been paid for this application), 
the application is unacceptable for filing (5-day grace 
period does not apply). Review stops. Contact the User 
Fee Staff. If appropriate, send UN letter. 

Payment of other user fees: 
 

 Not in arrears 
 In arrears 

User Fee Bundling  Policy 
 
Refer to the guidance for industry, Submitting Separate 
Marketing Applications and Clinical Data for Purposes 
of Assessing User Fees at: 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulator
yInformation/Guidances/UCM079320.pdf  
 

Has the user fee bundling policy been appropriately 
applied? If no, or you are not sure, consult the User Fee 
Staff. 
 
 

 Yes 
 No 

505(b)(2)                      
(NDAs/NDA Efficacy Supplements only) 

YES NO NA Comment 

Is the application a 505(b)(2) NDA? (Check the 356h form, 
cover letter, and annotated labeling).  If yes, answer the bulleted 
questions below: 

    

 Is the application for a duplicate of a listed drug and 
eligible for approval under section 505(j) as an ANDA?  
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 Is the application for a duplicate of a listed drug whose 
only difference is that the extent to which the active 
ingredient(s) is absorbed or otherwise made available to 
the site of action is less than that of the reference listed 
drug (RLD)? [see 21 CFR 314.54(b)(1)]. 

         

 Is the application for a duplicate of a listed drug whose 
only difference is that the rate at which the proposed 
product’s active ingredient(s) is absorbed or made 
available to the site of action is unintentionally less than 
that of the listed drug [see 21 CFR 314.54(b)(2)]? 

 
If you answered yes to any of the above bulleted questions, the 
application may be refused for filing under 21 CFR 
314.101(d)(9). Contact the 505(b)(2) review staff in the Immediate 
Office of New Drugs for advice. 

         

 Is there unexpired exclusivity on another listed drug 
product containing the same active moiety (e.g., 5-year, 
3-year, orphan, or pediatric exclusivity)?  

Check the Electronic Orange Book at:  
http://www.accessdata.fda.gov/scripts/cder/ob/default.cfm    

 
If yes, please list below: 

         

Application No. Drug Name Exclusivity Code Exclusivity Expiration 
                        
                        
                        

If there is unexpired, 5-year exclusivity remaining on another listed drug product containing the same active moiety, a 
505(b)(2) application cannot be submitted until the period of exclusivity expires (unless the applicant provides paragraph 
IV patent certification; then an application can be submitted four years after the date of approval.)  Pediatric exclusivity 
and GAIN exclusivity will extend both of the timeframes in this provision by 6 months and five years, respectively. 21 CFR 
314.108(b)(2). Unexpired orphan or 3-year exclusivity may block the approval but not the submission of a 505(b)(2) 
application. 
 If FDA has approved one or more pharmaceutically equivalent 

(PE) products in one or more NDAs before the submission date 
of the original 505(b)(2) application, did the applicant identify 
one such product as a listed drug (or an additional listed drug) 
relied upon and provide an appropriate patent certification or 
statement [see 21 CFR 314.50(i)(1)(i)(C) and 314.54]?  

Check the Electronic Orange Book at:  
http://www.accessdata.fda.gov/scripts/cder/ob/default.cfm    

 

If no, include template language in the 74-day letter. 
 
Failure to identify a PE is an approvability issue but not a filing 
issue [see 21 CFR 314.125(b)(19)] 
 
Note: Pharmaceutical equivalents are drug products in identical 
dosage forms and route(s) 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. 
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Exclusivity YES NO NA Comment 
Does another product (same active moiety) have orphan 
exclusivity for the same indication? Check the Orphan Drug 
Designations and Approvals list at: 
http://www.accessdata.fda.gov/scripts/opdlisting/oopd/index.cfm 

   Ivacaftor has Orphan 
Designation 

If another product has orphan exclusivity, is the product 
considered to be the same product according to the orphan 
drug definition of sameness [see 21 CFR 316.3(b)(14)]? 
 
If yes, consult the Director, Division of Regulatory Policy II, 
Office of Regulatory Policy 

         

NDAs/NDA efficacy supplements only: Has the applicant 
requested 5-year or 3-year Waxman-Hatch exclusivity?  
 
If yes, # years requested:        
 
Note:  An applicant can receive exclusivity without requesting it; 
therefore, requesting exclusivity is not required.  

         

NDAs only: Is the proposed product a single enantiomer of a 
racemic drug previously approved for a different therapeutic 
use? 

         

If yes, did the applicant: (a) elect to have the single 
enantiomer (contained as an active ingredient) not be 
considered the same active ingredient as that contained in an 
already approved racemic drug, and/or (b): request 
exclusivity pursuant to section 505(u) of the Act (per 
FDAAA Section 1113)? 
 
If yes, contact the Orange Book Staff (CDER-Orange Book 
Staff). 

         

BLAs only: Has the applicant requested 12-year exclusivity 
under section 351(k)(7) of the PHS Act?  
 
If yes, notify Marlene Schultz-DePalo, CDER Purple Book 
Manager  
 
Note: Exclusivity requests may be made for an original BLA 
submitted under Section 351(a) of the PHS Act (i.e., a biological 
reference product). A request may be located in Module 1.3.5.3 
and/or other sections of the BLA and may be included in a 
supplement (or other correspondence) if exclusivity has not been 
previously requested in the original 351(a) BLA. An applicant can 
receive exclusivity without requesting it; therefore, requesting 
exclusivity is not required. 
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Format and Content 
 
 
Do not check mixed submission if the only electronic 
component is the content of labeling (COL). 
 

 All paper (except for COL) 
 All electronic 
 Mixed (paper/electronic) 

 
 CTD   
 Non-CTD 
 Mixed (CTD/non-CTD) 

If mixed (paper/electronic) submission, which parts of 
the application are submitted in electronic format?  

 

Overall Format/Content YES NO NA Comment 
If electronic submission, does it follow the eCTD 
guidance?1 
If not, explain (e.g., waiver granted). 

         

Index: Does the submission contain an accurate 
comprehensive index? 

         

Is the submission complete as required under 21 CFR 
314.50 (NDAs/NDA efficacy supplements) or under 21 
CFR 601.2 (BLAs/BLA efficacy supplements) including: 
 

 legible 
 English (or translated into English) 
 pagination 
 navigable hyperlinks (electronic submissions only) 

 
If no, explain. 

         

BLAs only: Companion application received if a shared or 
divided manufacturing arrangement? 
 
If yes, BLA #        

         

     
     
     
     
     
Forms and Certifications 

Electronic forms and certifications with electronic signatures (scanned, digital, or electronic – similar to DARRTS, e.g., 
/s/) are acceptable. Otherwise, paper forms and certifications with hand-written signatures must be included.  
Forms include: user fee cover sheet (3397/3792), application form (356h), patent information (3542a), financial 
disclosure (3454/3455), and clinical trials (3674); Certifications include: debarment certification, patent 
certification(s), field copy certification, and pediatric certification.   

Application Form   YES NO NA Comment 
Is form FDA 356h included with authorized signature per 
21 CFR 314.50(a)?  
 
If foreign applicant, a U.S. agent must sign the form [see 21 
CFR 314.50(a)(5)]. 

         

Are all establishments and their registration numbers listed 
on the form/attached to the form? 

         

                                                           
1 http://www fda.gov/ucm/groups/fdagov-public/@fdagov-drugs-gen/documents/document/ucm333969.pdf  

Reference ID: 4212144



Version: 12/05/2016 
 

7

 

Patent Information  
(NDAs/NDA efficacy supplements only) 

YES NO NA Comment 

Is patent information submitted on form FDA 3542a per 
21 CFR 314.53(c)? 
 

         

Financial Disclosure YES NO NA Comment 
Are financial disclosure forms FDA 3454 and/or 3455 
included with authorized signature per 21 CFR 54.4(a)(1) 
and (3)? 
 
Forms must be signed by the APPLICANT, not an Agent [see 
21 CFR 54.2(g)]. 
 
Note: Financial disclosure is required for bioequivalence 
studies that are the basis for approval. 

         

Clinical Trials Database  YES NO NA Comment 
Is form FDA 3674 included with authorized signature? 
 
If yes, ensure that the application is also coded with the 
supporting document category, “Form 3674.”  
 
If no, ensure that language requesting submission of the form 
is included in the acknowledgement letter sent to the applicant

         

Debarment Certification YES NO NA Comment 
Is a correctly worded Debarment Certification included 
with authorized signature?  
 
Certification is not required for supplements if submitted in 
the original application; If foreign applicant, both the 
applicant and the U.S. Agent must sign the certification [per 
Guidance for Industry: Submitting Debarment Certifications]. 
 
Note: Debarment Certification should use wording in FD&C 
Act Section 306(k)(1) i.e.,“[Name of applicant] hereby certifies 
that it did not and will not use in any capacity the services of 
any person debarred under section 306 of the Federal Food, 
Drug, and Cosmetic Act in connection with this application.” 
Applicant may not use wording such as, “To the best of my 
knowledge…” 

         

Field Copy Certification  
(NDAs/NDA efficacy supplements only) 

YES NO NA Comment 

For paper submissions only: Is a Field Copy 
Certification (that it is a true copy of the CMC technical 
section) included?  
 
Field Copy Certification is not needed if there is no CMC 
technical section or if this is an electronic submission (the 
Field Office has access to the EDR) 
 
If maroon field copy jackets from foreign applicants are 
received, return them to CDR for delivery to the appropriate 
field office.   

   Field Copy not 
needed because this 
is an electronic 
submission. 
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Controlled Substance/Product with Abuse 
Potential 

YES NO NA Comment 

For NMEs: 
Is an Abuse Liability Assessment, including a proposal for 
scheduling, submitted per 21 CFR 314.50(d)(5)(vii)? 
 
If yes, date consult sent to the Controlled Substance Staff: 
    
 
For non-NMEs: 
Date of consult sent to Controlled Substance Staff :  
    
 

         

Pediatrics YES NO NA Comment 
PREA 
 
Does the application trigger PREA? 
 
If yes, notify PeRC@fda.hhs.gov to schedule required PeRC 
meeting2 
 
Note: NDAs/BLAs/efficacy supplements for new active 
ingredients (including new fixed combinations), new indications, 
new dosage forms, new dosing regimens, or new routes of 
administration trigger PREA. All waiver & deferral requests, 
pediatric plans, and pediatric assessment studies must be 
reviewed by PeRC prior to approval of the 
application/supplement. 

 
 

 

 
 

 

 PREA exempt 
because the product 
is designated as  
Orphan. 

If the application triggers PREA, is there an agreed Initial 
Pediatric Study Plan (iPSP)? 
 
If no, may be an RTF issue - contact DPMH for advice.

         

If required by the agreed iPSP, are the pediatric studies 
outlined in the agreed iPSP completed and included in the 
application? 
 
If no, may be an RTF issue - contact DPMH for advice.

         

BPCA:  
 
Is this submission a complete response to a pediatric 
Written Request? 
 
If yes, notify Pediatric Exclusivity Board RPM (pediatric 
exclusivity determination is required3 

 
 

 

 
 

 

       

                                                           
2 
http://inside.fda.gov:9003/CDER/OfficeofNewDrugs/OfficeofNonprescriptionProducts/PediatricandMaternalHea
lthStaff/ucm027829 htm  
3 
http://inside.fda.gov:9003/CDER/OfficeofNewDrugs/OfficeofNonprescriptionProducts/PediatricandMaternalHea
lthStaff/ucm027837 htm  
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Proprietary Name YES NO NA Comment 
Is a proposed proprietary name submitted? 
 
If yes, ensure that the application is also coded with the 
supporting document category, “Proprietary Name/Request for 
Review.” 

         

REMS YES NO NA Comment 
Is a REMS submitted? 
 
If yes, send consult to OSE/DRISK and notify OC/ 
OSI/DSC/PMSB via the CDER OSI RMP mailbox

         

Prescription Labeling       Not applicable 

Check all types of labeling submitted.  
 
 

  Package Insert (Prescribing Information)(PI) 
  Patient Package Insert (PPI) 
  Instructions for Use (IFU) 
  Medication Guide (MedGuide) 
  Carton labeling 
  Immediate container labels 
  Diluent labeling 
  Other (specify) 

  YES NO NA Comment 
Is Electronic Content of Labeling (COL) submitted in SPL 
format? 
 
If no, request applicant to submit SPL before the filing date. 

         

Is the PI submitted in Physician Labeling Rule (PLR) 
format?4  
 

         

If PI not submitted in PLR format, was a waiver or 
deferral requested before the application was received or 
in the submission? If requested before application was 
submitted, what is the status of the request?   
 
If no waiver or deferral, request applicant to submit labeling in 
PLR format before the filing date. 

         

For applications submitted on or after June 30, 2015: 
Is the PI submitted in Pregnancy and Lactation Labeling 
Rule (PLLR) format?  
 

         

Has a review of the available pregnancy, lactation, and 
females and males of reproductive potential data (if 
applicable) been included? 

         

For applications submitted on or after June 30, 2015:  
If PI not submitted in PLLR format, was a waiver or 
deferral requested before the application was received or 
in the submission? If requested before application was 
submitted, what is the status of the request?   
 
If no waiver or deferral, request applicant to submit labeling in 
PLLR format before the filing date. 

         

                                                           
4  http://inside fda.gov:9003/CDER/OfficeofNewDrugs/ImmediateOffice/LabelingDevelopmentTeam/ucm025576 htm  
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Has all labeling [(PI, patient labeling (PPI, MedGuide, 
IFU), carton and immediate container labeling)] been 
consulted to OPDP? 

         

Has PI and patient labeling (PPI, MedGuide, IFU) been 
consulted to OSE/DRISK? (send WORD version if 
available) 
 

         

Has all labeling [PI, patient labeling (PPI, MedGuide, 
IFU) carton and immediate container labeling, PI, PPI 
been consulted/sent to OSE/DMEPA and appropriate 
CMC review office in OPQ (OBP or ONDP)? 
 

         

OTC Labeling                     Not Applicable 

Check all types of labeling submitted.   Outer carton label 
 Immediate container label 
 Blister card 
 Blister backing label 
 Consumer Information Leaflet (CIL) 
 Physician sample  
 Consumer sample   
 Other (specify)  

  YES NO NA Comment 
Is electronic content of labeling (COL) submitted? 
 
If no, request in 74-day letter. 

         

Are annotated specifications submitted for all stock 
keeping units (SKUs)? 
 
If no, request in 74-day letter. 

         

If representative labeling is submitted, are all represented 
SKUs defined? 
 
If no, request in 74-day letter. 

         

All labeling/packaging sent to OSE/DMEPA? 
 

         

Other Consults YES NO NA Comment 
Are additional consults needed? (e.g., IFU to CDRH; QT 
study report to QT Interdisciplinary Review Team)  
 
If yes, specify consult(s) and date(s) sent: 

         

Meeting Minutes/SPAs YES NO NA Comment 
End-of Phase 2 meeting(s)?  
Date(s):  November 5, 2014 under IND 108105 
 
 

         

Pre-NDA/Pre-BLA/Pre-Supplement meeting(s)?  
Date(s):  May 30, 2017under IND 108105 
 

         

Any Special Protocol Assessments (SPAs)? 
Date(s):        
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ATTACHMENT  
 

MEMO OF FILING MEETING 
 
 
DATE:  July 27, 2017 
 
BACKGROUND:  In a submission dated June 28, 2017, Vertex Pharmaceuticals submitted a New 
NDA application for Tezacaftor/Ivacaftor Tablets for the proposed indication of Cystic Fibrosis (CF).  
The application will be review under Priority Timeline given that the product was granted 
Breakthrough and Orphan designations.   
 
REVIEW TEAM:  
 

Discipline/Organization Names Present at 
filing 
meeting? 
(Y or N) 

Regulatory Project Management 
 

RPM: Jessica Lee Y 

CPMS/TL: Ladan Jafari N 

Cross-Discipline Team Leader (CDTL) 
 

Anthony Durmowicz Y 

Division Director 
 

Badrul Chowdhury Y 

Office Director 
 

Curtis Rosebraugh Y 

Clinical 
 

Reviewer: 
 

Stacy Chin Y 

TL: 
 

Anthony Durmowicz Y 

Social Scientist Review (for OTC 
products) 
 

Reviewer: 
 

            

TL: 
 

            

OTC Labeling Review (for OTC 
products) 
 

Reviewer:
 

            

TL: 
 

            

Clinical Microbiology (for antimicrobial 
products) 
  

Reviewer: 
 

            

TL: 
 

            

Clinical Pharmacology  
 
 
 

Reviewer: 
 

Jianmeng Chen Y 

TL: 
 

Anshu Marathe Y 

 Genomics Reviewer:             
 Pharmacometrics Reviewer: Nan Zheng       
Biostatistics  
 

Reviewer: 
 

Mingyu Xi Y 

TL: 
 

Yongman Kim Y 
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Nonclinical 
(Pharmacology/Toxicology) 

Reviewer: 
 

Lawrence Leshin Y 

TL: 
 

Carol Galvis Y 

Statistics (carcinogenicity) 
 

Reviewer: 
 

            

TL: 
 

            

Product Quality (CMC) Review Team: 
 
 

ATL: 
 

Craig Bertha Y 

RBPM: 
 

Florence Aisida       

 Drug Substance Reviewer: Sam Bain       
 Drug Product Reviewer: Xiaobin Shen       
 Process Reviewer: Hong Yang/Yong Hu       
 Microbiology Reviewer:             
 Facility Reviewer: Christina Capacci-Daniel       
 Biopharmaceutics Reviewer: Fang Wu       
 Immunogenicity Reviewer:             
 Labeling (BLAs only) Reviewer:             
 Other (e.g., Branch Chiefs, EA 

Reviewer)  
            

OMP/OMPI/DMPP (MedGuide, PPI, 
IFU)  

Reviewer: 
 

            

TL: 
 

            

OMP/OPDP (PI, PPI, MedGuide, IFU, 
carton and immediate container 
labeling) 

Reviewer: 
 

            

TL: 
 

            

OSE/DMEPA (proprietary name, 
carton/container labeling) 

Reviewer: 
 

            

TL: 
 

            

OSE/DRISK (REMS) Reviewer: 
 

            

TL: 
 

            

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

            

TL: 
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Bioresearch Monitoring (OSI) 
 

Reviewer: 
 

Anthony Orencia N 

TL: 
 

            

Controlled Substance Staff (CSS) Reviewer: 
 

            

TL: 
 

            

Other reviewers/disciplines 
 
 Discipline 
 
*For additional lines, highlight this group of cells, 
copy, then paste: select “insert as new rows”  

Reviewer: 
    

            

TL: 
 

            

Other attendees 
 

            
            
            
*For additional lines, right click here and select “insert 
rows below”  

      

 
FILING MEETING DISCUSSION: 
   
GENERAL  
 505(b)(2) filing issues: 
 

o Is the application for a duplicate of a listed 
drug and eligible for approval under section 
505(j) as an ANDA?  
 

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

 
Describe the scientific bridge (e.g., information to 
demonstrate sufficient similarity between the 
proposed product and the listed drug(s) such as 
BA/BE studies or to justify reliance on information 
described in published literature):  
 

 
  Not Applicable 

 
  YES    NO 

 
 
 

  YES    NO 
 
 
 
 
      

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

 
If no, explain:       
 

  YES 
  NO 

 

 Electronic Submission comments   
 

List comments:       
  

  Not Applicable 
  No comments 
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CLINICAL 
 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

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

If no, explain:       
 
 

  YES 
  NO 

 

 Advisory Committee Meeting needed?  
 
Comments:       

 
 
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 

 

  YES 
Date if known:   

  NO 
  To be determined 

 
Reason:       
 
 

 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 

CONTROLLED SUBSTANCE STAFF 
 Abuse Liability/Potential 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

 

CLINICAL MICROBIOLOGY 
 
 
 
Comments:       

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 
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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) 
 
 
 
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 

 
New Molecular Entity (NDAs only) 
 
 Is the product an NME? 
 
 

 
 

 YES 
  NO 

 
Environmental Assessment 
 
 Categorical exclusion for environmental assessment 

(EA) requested?  
 
If no, was a complete EA submitted? 

 
Comments:       
 

 
 

 YES 
  NO 

 
 YES 
  NO 

 
 

Facility Inspection 
 
 Establishment(s) ready for inspection? 

 
 
Comments:       

  Not Applicable 
 

  YES 
  NO 
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Facility/Microbiology Review (BLAs only) 
 
 
 
Comments:       

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

CMC Labeling Review (BLAs only)  
 
 
Comments:       

 
 
 

  Review issues for 74-day letter 

APPLICATIONS IN THE PROGRAM (PDUFA V) 
(NME NDAs/Original BLAs) 
 
 Were there agreements made at the application’s 

pre-submission meeting (and documented in the 
minutes) regarding certain late submission 
components that could be submitted within 30 days 
after receipt of the original application? 

 
 If so, were the late submission components all 

submitted within 30 days? 
 
 

  N/A 
 
 

  YES 
  NO 

 
 
 
 

  YES 
  NO 

 What late submission components, if any, arrived 
after 30 days? 

 

  
      

 Was the application otherwise complete upon 
submission, including those applications where there 
were no agreements regarding late submission 
components? 
 

  YES 
  NO 

 Is a comprehensive and readily located list of all 
clinical sites included or referenced in the 
application? 

 

  YES 
  NO 

 Is a comprehensive and readily located list of all 
manufacturing facilities included or referenced in the 
application? 

 

  YES 
  NO 
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REGULATORY PROJECT MANAGEMENT 

 
Signatory Authority:  Curt Rosebraugh 
 
Date of Mid-Cycle Meeting (for NME NDAs/BLAs in “the Program” PDUFA V): TBD 
 
21st Century Review Milestones (see attached) (listing review milestones in this document is 
optional):  
 
Comments:       
 

REGULATORY CONCLUSIONS/DEFICIENCIES 
 

 The application is unsuitable for filing.  Explain why: 
 

 The application, on its face, appears to be suitable for filing. 
 
Review Issues: 
 

  No review issues have been identified for the 74-day letter. 
  Review issues have been identified for the 74-day letter.   

 
Review Classification: 
 

  Standard  Review    
  Priority Review  

 
ACTION ITEMS 

 
 Ensure that any updates to the review priority (S or P) and classifications/properties are 

entered into the electronic archive (e.g., chemical classification, combination product 
classification, orphan drug).  

 If RTF, notify everyone who already received a consult request, OSE PM, and RBPM  
 

 If filed, and the application is under AIP, prepare a letter either granting (for signature by 
Center Director) or denying (for signature by ODE Director) an exception for review. 
 

 If priority review, notify applicant in writing by day 60 (see CST for choices) 
 

  Send review issues/no review issues by day 74 
 

 Conduct a PLR format labeling review and include labeling issues in the 74-day letter 
 

 Update the PDUFA V DARRTS page (for applications in the Program) 
 

 Other 
 

 
Annual review of template by OND ADRAs completed:  April 2016 
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REVIEW OF REQUEST FOR RARE PEDIATRIC DISEASE DESIGNATION
CONSULT:  OPT REVIEW

Date Received by FDA: October 19, 2017
Date Received by Reviewer: October 19, 2017
Date Review Completed: November 27, 2017

Consult Number: RPC-2017-08

Generic Name: tezacaftor/ivacaftor
Trade Name: Symdeko
Product Synonym: VX-661/IVA

Sponsor: Vertex Pharmaceuticals Inc.
50 Northern Avenue
Boston, MA  02210
Contact person: Charlotte Heyman
Telephone: (617)961-7017
Email: charlotte_heyman@vrtx.com

Regulatory Status:
Tezacaftor/ivacaftor has not received marketing approval for any indication in the US or any 
other country.  The product received orphan designation for treatment of cystic fibrosis on June 
15, 2017 (Designation Request #2017-5775). The sponsor submitted a marketing application for 
tezacaftor/ivacaftor (NDA 210491) on June 28, 2017 and requested a rare pediatric disease
priority review voucher.  The Division of Pulmonary, Allergy, and Rheumatology Products 
(DPARP) has requested a consult for a determination on whether the product meets the criteria 
for a rare pediatric disease product application. 

Proposed Rare Pediatric Disease Designation: Treatment of patients with cystic fibrosis aged 
12 years and older who are homozygous for the F508del mutation or who have at least one 
mutation in the cystic fibrosis transmembrane conductance regulator (CFTR) gene

Rare Pediatric Disease Designation History:
Currently, there are no rare pediatric disease designations for treatment of cystic fibrosis.  There
are multiple orphan-drug designations for products for treatment of cystic fibrosis, including the 
following products that have received marketing approval:
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Designation # Product Designation Approval Date
1990-480 Dornase alpha (Pulmozyme) To reduce mucous viscosity and enable the 

clearance of airway secretions in patients 
with cystic fibrosis

1993

1994-844 Tobramycin for inhalation 
(TOBI)

Treatment of bronchopulmonary infections 
of Pseudomonas aeruginosa in cystic 
fibrosis patients

1997

2002-1550 aztreonam (Cayston) Inhalation therapy for control of gram-
negative bacteria in the respiratory tract of 
patients with cystic fibrosis

2010

2006-2286 Ivacaftor (Kalydeco) Treatment of patients with cystic fibrosis 2012
2014-4348 Lumacaftor/ivacaftor

(Orkambi)
Treatment of cystic fibrosis 2015 (>12 yrs old)

2016 (6-11 yrs old)

Background of Disease or Condition:
Cystic fibrosis (CF) is a multi-systemic autosomal recessive genetic disorder caused by 
mutations in the CF transmembrane conductance regulator (CFTR) gene. The CFTR gene 
encodes for the CFTR protein, a chloride ion channel expressed in many epithelial cells. A
classification scheme has been developed for CFTR gene mutations based on their effects on 
CFTR protein maturation and function:

Class I (no CFTR synthesis)
Class II (trafficking defects)
Class III (protein dysregulation/gating defects)
Class IV (decreased channel conductance)
Class V (decreased CFTR production)
Class VI (destabilization/high turnover of CFTR at the cell surface)1,2

The most common CFTR gene mutation is F508del, which accounts for approximately 90% of 
CF cases.3 Many disease-associated CFTR mutations fall into several of the CFTR mutation 
classifications. F508del is primarily classified as a Class II mutation but also has Class III and 
Class VI effects. Abnormalities in CFTR channel activity result in impaired resorption of 
chloride in sweat glands, a pathognomonic feature of CF and thickened secretions from epithelial 
cells. CFTR dysfunction also affects inflammatory responses, resulting in tissue inflammation 
and increased susceptibility to bacterial infections, especially Pseudomonas aeruginosa. Organ 
systems involved include the exocrine sweat glands, respiratory tract, exocrine pancreas, 
gastrointestinal tract, hepatobiliary systems, and reproductive organs.

                                                           
1 Heltshe SL, Cogen J, Ramos KJ, Cystic Fibrosis: The dawn of a new therapeutic era, Am J Respir Crit Care Med 
2017; 195(8): 979-984. 
2 Fajac I, De Boeck K, New horizons for cystic fibrosis treatment, Pharmacol Ther 2017; 170(205-211. 
3 http://omim.org/entry/602421 
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Respiratory disease remains the leading cause of CF-related morbidity and mortality.
Improvements in disease management have prolonged lung functioning in CF patients 
significantly; a majority of 18-year-old CF patients now have normal lung function or mild 
obstruction.4 As per the Organ Procurement and Transplantation Network (OPTN) database, the
number of lung transplants in CF patients performed in the US has been stable over the past 
decade (ranging from 184 to 245 lung transplants in CF patients performed annually). In 2015, 
64% percent of all lung transplants in CF patients (147/228 lung transplants) were performed in 
patients aged 18-34 years.5 Approximately 12% of lung transplantations in CF patients are 
performed in children <18 years of age.6

Gastrointestinal complications are a significant cause of disease morbidity and can arise as early 
as the neonatal period.  Approximately 15% of CF patients present with meconium ileus,
obstruction of the terminal ileum due to inspissated meconium. Approximately 50% of neonates 
with CF-related meconium ileus have complex meconium ileus, which is associated with 
complications of bowel perforation, peritonitis, volvulus, and intestinal atresia. Other 
gastrointestinal complications include distal intestinal obstruction syndrome (DIOS), a term used 
to describe intestinal obstruction due to viscous fecal material beyond the neonatal period.  DIOS
can occur at any age. Patients at highest risk for DIOS include patients with a history of 
meconium ileus (44% of patients with DIOS), and patients with organ transplantation (10% of 
lung transplant patients develop DIOS). Intussusception develops in 1% of children with CF; the 
condition has a bimodal peak incidence in infancy and at approximately 10 years of age.
Pancreatic insufficiency occurs in 90% -95% of CF patients and can cause severe malnutrition 
leading to failure to thrive and growth failure in children. The condition is treated with pancreatic 
enzyme replacement therapy.  Fibrosing colonopathy, characterized by localized inflammation 
and fibrosis of the colonic wall, is seen primarily in early childhood and is associated with very 
high dose pancreatic enzyme replacement therapy.7

Liver disease is third leading cause of death in patients with cystic fibrosis.  Stonebraker et al. 
recently published a retrospective analysis of data from the Genetic Modifier Study of Severe CF 
Liver Disease.  The study analyzed data for 561 patients from 76 international centers, the largest
study of CF patients with liver disease reported to date. The authors reported that severe liver 
disease developed by about 10 years of age. Ninety-one patients in the study cohort (16%) had 
received liver transplants, with a median age of 13.9 years at the time of transplant.8

Growth failure is a significant disease complication in pediatric patients.  Contributing disease 
factors include malnutrition due to pancreatic insufficiency, progressive lung disease, and higher
energy expenditures due to chronic inflammatory disease and recurrent infections. CF is also 
associated with co-morbidities of celiac disease and inflammatory bowel disease that are 
                                                           
4 Agrawal A, Agarwal A, et al., Nationwide trends of hospitalizations for cystic fibrosis in the United States from 
2003-2013, Intractable Rare Dis Res 2017; 6(3)); 191-198. 
5 Snell G, Reed A, et al., The evolution of lung transplantation for cystic fibrosis: A 2017 update, J Cyst Fibros 2017; 
16: 553-564. 
6 Adler FR, Aurora P, et al., Lung transplantation for cystic fibrosis, Proc Am Thorac Soc 2009; 6: 619-633. 
7 Demeyer S, De Boeck K, et al., Beyond pancreatic insufficiency and liver disease in cystic fibrosis, Eur J Pediatr 
2016; 175: 881-894. 
8 Stonebraker JR, Ooi CY, Pace RG, et al., Features of severe liver disease with portal hypertension in patients with 
cystic fibrosis, Clin Gastroenterol Hepatol 2016; 14(8): 1207-1215. 
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additional risks for growth failure.  Even with optimal nutritional management, pediatric CF 
patients trail healthy age peers in linear growth; pediatric CF patients who achieve a body weight
>50% percentile weight for age have peak growth velocities that approach norms for age.9

Childhood nutritional status has been demonstrated to be the most important factor determining
lung function in adult CF patients.   Poor nutritional wasting has also been demonstrated to be 
predictive of mortality independent of lung function.10

Other disease complications primarily affect the adult CF population.  These include diabetes 
mellitus (up to 50% of patients by age 30 years) and male infertility (>95% of adult male CF 
patients).11,12

Newborn screening for cystic fibrosis is universal in the US.  In 2010, more than half of US 
cases of CF were diagnosed by newborn screening.  Diagnosis of the disease can be confirmed 
by sweat chloride testing and genetic mutation analysis.13 Routine disease management includes
therapies aimed at airway clearance, nutritional support, and treatment of pulmonary infections.
Prior to the availability of pancreatic enzyme replacement therapy, CF patients died in infancy.
Early diagnosis and advances in supportive care have increased life expectancy for the CF 
population, with a majority of patients now surviving into adulthood. In 2014, median predicted 
survival in the US was 39 years.14

Current approved therapies for CF include mucolytic therapy (dornase alpha), inhaled antibiotics
(tobramycin and aztreonam), and CFTR modulators (ivacaftor and lumacaftor/ivacaftor
Emerging therapies for the treatment of CF include agents that target CFTR, including drugs that 
increase the open probability of CFTR channels (CFTR potentiators) and drugs that improve 
intracellular processing of CFTR (CFTR correctors).  As discussed later, the sponsor is 
developing tezacaftor/ivacaftor as a combination product containing a CFTR potentiator and 
CFTR corrector.  

Sponsor’s Rationale for Requesting Rare Pediatric Disease Designation
The sponsor is requesting rare pediatric disease designation for CF based on data from the Cystic 
Fibrosis Foundation Patient Registry (CFFPR) demonstrating that more than half of the CF 
population is <18 years old.  The sponsor also identified progressive lung disease and digestive 
dysfunction as clinical manifestations that primarily affect children, citing CFFPR data reporting 

                                                           
9 Boëlle P-Y, Viviani L, Busson P-F, Reference percentiles for FEV1 and BMI in European children and adults with 
cystic fibrosis, Orphanet J Rare Dis 2012; 7:64. 
10 Dodge JA, Turck D, Cystic fibrosis: Nutritional consequences and management, Best Pract Res Clin Gastroenterol 
2006; 20(3): 531-546.  
11 Hameed S, Jaffé A, et al., Cystic Fibrosis Related Diabetes (CFRD)- The End Stage of Progressive Insulin Deficiency, 
Pediatr Pulmonol 2011; 46:747-760. 
12 Ong T, Marshall SG, Karczeski BA, et al., Cystic fibrosis and congenital absence of the vas deferens, 
GeneReviews® 2017; https://www.ncbi.nlm.nih.gov/pubmed/20301428  
13 Wagener JS, Zemanick ET, Sontag MK, Newborn screening for cystic fibrosis, Curr Opin Pediatr 2012; 24: 329-
335. 
14 Heltshe SL, Cogen J, Ramos KJ, Cystic Fibrosis: The dawn of a new therapeutic era, Am J Respir Crit Care Med 
2017; 195(8): 979-984. 
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that most pediatric patients require multiple medications to treat lung symptoms by early 
childhood and that >90% of pediatric patients require pancreatic enzyme replacement therapy.

Reviewer Comments:
The Advancing Hope Act of 2016, which was enacted on September 30, 2016, reauthorized the 
priority review voucher program for rare pediatric diseases and updated the statutory definition 
of a rare pediatric disease in Section 529 of the Federal Food, Drug, and Cosmetic Act.  The 
current statutory definition of a rare pediatric disease is a disease that meets each of the 
following criteria:

1) The disease is a serious or life-threatening disease in which the serious or life-
threatening manifestations primarily affect individuals aged from birth to 18 years, including 
age groups often called neonates, infants, children, and adolescents.
2) The disease is a rare disease or condition, within the meaning of Section 526.

The sponsor does not fully address the current statutory criteria for rare pediatric disease 
designation.  The sponsor’s request for rare pediatric disease designation is based primarily on
data demonstrating that >50% of CF patients are <18 years of age. The sponsor also identified 
lung disease and pancreatic insufficiency as clinical manifestations that primarily affect children 
based on the need to initiate therapies for these manifestations during childhood.

The Office of Pediatric Therapeutics considers whether disease manifestations primarily affect
the pediatric population based on disease course in the context of current standards of disease 
management. Disease manifestations that have an onset in childhood but more severely impact 
the adult population (whether due to a natural history of slow disease progression or mild 
disease severity or due to therapeutic interventions that slow disease progression or attenuate 
disease severity) would not meet the criteria for rare pediatric disease designation.  The sponsor 
listed lung disease and “digestive dysfunction” as serious clinical manifestations that primarily 
affects children.  However, published data indicate that a majority of children have normal or 
mildly abnormal lung functioning in the current era of CF pulmonary therapies. Conversely, 
even with optimal nutritional support, growth failure remains a significant clinical manifestation 
in the pediatric population. The sponsor provided a copy of the 2015 Cystic Fibrosis 
Foundation Patient Registry (CFFPR) Annual Data Report as an appendix to the rare pediatric 
disease review voucher request.  Of note, the CFFPR report includes a description of disease 
complications stratified by age (see page 62-64 of the report) and identifies liver disease as a 
complication that primarily affects children.

In summary, the sponsor did not provide sufficient information to demonstrate that CF is a rare 
pediatric disease.  However, based on additional information garnered from the literature, there 
is ample documentation of serious or life-threatening manifestations of CF that primarily affect 
children.  As summarized earlier, these manifestations include; progression to end-stage liver 
disease; pancreatic insufficiency resulting in failure to thrive and growth retardation, 
complications of meconium ileus, intussusception, and fibrosing colonopathy.  
 
The statute also requires that FDA, in responding to rare pediatric disease designation requests, 
decide whether the associated marketing application for the drug will be a “rare pediatric 
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disease product application.”  This reviewer has concerns about whether the sponsor’s 
application would meet the requirement that a rare pediatric disease product application “relies 
on clinical data derived from studies examining a pediatric population and dosages of the drug 
intended for that population.” I reviewed synopses of the 3 clinical trials that the sponsor 
submitted in the application to support efficacy and dosing.  The primary efficacy endpoint for 
the pivotal trials was pulmonary function. This reviewer does not consider pulmonary disease to 
be a serious clinical manifestation that primarily affects children, since moderate to severe lung 
disease more commonly occurs in the adult CF patient population.  If the sponsor intends to seek 
a pediatric indication based on extrapolation from adult data, the application would not be 
eligible for a rare pediatric disease voucher.  This reviewer notes that the pivotal trials also 
evaluated growth, which is a clinical manifestation that primarily affects children.  Whether the 
sponsor has provided sufficient evidence to establish efficacy in improvement in growth in the 
pediatric population will be a review matter. Another point of concern is whether the application 
has adequately evaluated pediatric dosing. As noted later, only one pediatric patient was 
enrolled in the sponsor’s Phase 2 dose-ranging study (VX14-661-101). An additional question is 
whether tezacaftor/ivacaftor would be eligible for a rare pediatric disease product application 
since ivacaftor is an already marketed drug.    One requirement for eligibility as a rare pediatric 
disease product application is that the “drug or biological product” “contains no active 
ingredient (including any ester or salt of the active ingredient) that has been previously 
approved in any other application under section 505(b)(1), 505(b)(2), or 505(j) of the FD&C Act 
or section 351(a) or 351(k) of the PHS Act.”   Based on Office of Chief Counsel (OCC)
recommendations, in this section of the law, we interpret “drug” to mean “drug substance.”  If a 
fixed-dose combination drug contains one drug substance that has not been previously approved, 
the fixed-dose combination drug meets the requirement for the drug to contain no previously 
approved active ingredient. Here, the fixed-dose combination product contains two drug 
substances, one of which contains an active ingredient that has not been previously approved.  
Therefore, the drug meets the requirement to contain no previously approved active ingredient.  

Population Estimate:
The sponsor provided a prevalence estimate of approximately 29,000, based on data published in 
the Cystic Fibrosis Foundation 2015 annual data report. OOPD has previously determined that 
CF disease is a rare disease with a current estimated prevalence of approximately 30,000 (see 
Orphan Drug Designation review by Kui Xu, MD, dated June 12, 2017).

Scientific Rationale:
As noted earlier, cystic fibrosis is caused most commonly by F5089del mutations of the CFTR
gene.  The sponsor is developing tezacaftor/ivacaftor as a fixed-fixed dose combination product.  
Tezacaftor is a CFT corrector and ivacaftor is a CFTR potentiator.  Specifically, the sponsor 
hypothesizes that tezacaftor will increase the processing and trafficking of F508del protein to the 
cell surface and that ivacaftor will increase the gating activity of F508del once delivered to the 
cell surface.  

The sponsor’s marketing application includes data from three clinical trials to support efficacy
(VX14-661-101, VX14-661-106 and VX14-661-108). VX14-661-101 was a Phase 2 dose-
ranging study conducted in 194 CF patients, including 20 patients heterozygous for 
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F508del/G551D >12 years old; only one pediatric patient was enrolled in the study (patient was 
16 years old). VX14-661-106 was a Phase 3, randomized, double-blind, placebo-controlled, 
parallel group trial in 510 CF patients homozygous for the F508del CFTR mutation, including 
188 patients < 18 years old (58 patients received study drug).  VX14-661-108 was a Phase 3, 
randomized, double-blind, placebo-controlled, crossover study in 248 CF patients heterozygous 
for the F508del CFTR mutation and a second allele with a CFTR mutation predicted to have 
residual function, including 34 patients < 18 years old who received study drug). Efficacy 
endpoints for all three trials included spirometry measurements (e.g., forced expiratory volume 
in 1 second [FEV1]); the phase 3 trials also evaluated body mass index and body weight as 
efficacy endpoints.

Reviewer Comments:
As discussed earlier, this reviewer has concerns about whether the sponsor has met meet the 
requirement that a rare pediatric disease product application “relies on clinical data derived 
from studies examining a pediatric population and dosages of the drug intended for that 
population.” The sponsor appears to be seeking approval based on improvement in pulmonary 
function, a serious clinical manifestation that does not primarily affect children.  If the sponsor 
is seeking a pediatric approval based on extrapolation of adult data, the product would not be 
eligible for a rare pediatric disease voucher.  The trials also evaluated growth (body mass index 
and body weight), which is a clinical manifestation that primarily affects children.  Whether the 
sponsor has provided sufficient evidence to establish efficacy for growth will be a review matter. 
Furthermore, given that only one pediatric patient was enrolled in the Phase 2 dosing trial, it 
does not appear that the sponsor has met the requirement to examine dosages for the pediatric 
population.

Evaluation and Recommendations:
The sponsor has requested rare pediatric disease designation for tezacaftor/ivacaftor, a fixed-
dose combination product, for treatment of patients with cystic fibrosis (CF) aged 12 years and
older who are homozygous for the F508del mutation or who have at least one mutation in the 
cystic fibrosis transmembrane conductance regulator (CFTR) gene. F508del mutations account 
for >90% of all CF cases.  OOPD has previously determined that CF is a rare disease (estimated 
prevalence is approximately 30,000) and that there is plausible medical rationale for use of 
tezacaftor/ivacaftor to treat CF. Based on information garnered from the literature, there is 
sufficient information to demonstrate that CF meets the criteria for a rare pediatric disease with 
serious or life-threatening manifestations that primarily affect children, including progression to 
end-stage liver disease; pancreatic insufficiency resulting in failure to thrive and growth 
retardation, complications of meconium ileus, intussusception, and fibrosing colonopathy.
Therefore, this reviewer recommends granting rare pediatric disease designation for 
tezacaftor/ivacaftor for treatment of CF.

The statute also requires that FDA, in responding to rare pediatric disease designation requests, 
decide whether the associated marketing application for the drug will be a “rare pediatric disease 
product application.,” as defined in section 529(a)(4) of the FD&C Act (21 U.S.C. 360ff(a)(4)).
The eligibility criteria for a rare disease priority review voucher are as follows:
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It is a human drug application as defined in section 735(1) of the FD&C Act and 
submitted under section 505(b)(1) of the FD&C Act or section 351(a) of the PHS Act: 

o For prevention or treatment of a rare pediatric disease as defined in section 
529(a)(3) of the FD&C Act; 

o That contains no active ingredient (including any ester or salt of the active 
ingredient) that has been previously approved in any other application under 
section 505(b)(1), 505(b)(2), or 505(j) of the FD&C Act or section 351(a) or 
351(k) of the PHS Act;

o That the FDA deems eligible for priority review. 

Relies on clinical data derived from studies examining a pediatric population and dosages 
of the drug intended for that population.

Does not seek approval for an adult indication in the original rare pediatric disease 
product application;

Is submitted on or after October 7, 2012, and approved after September 30, 2016.

An initial question is whether tezacaftor/ivacaftor would meet the rare pediatric disease product 
application requirement the product “contains no active ingredient (including any ester or salt of 
the active ingredient) that has been previously approved in any other application under section 
505(b)(1), 505(b)(2), or 505(j) of the FD&C Act or section 351(a) or 351(k) of the PHS Act.”   
Based on OCC recommendations, in this section of the law, we interpret “drug” to mean “drug 
substance.”  If a fixed-dose combination drug contains one drug substance that has not been 
previously approved, the fixed-dose combination drug meets the requirement for the drug to 
contain no previously approved active ingredient. Because tezacaftor/ivacaftor is a fixed-dose 
combination product that contains two drug substances, one of which contains an active 
ingredient that has not been previously approved, the drug meets the requirement to contain no 
previously approved active ingredient.

However, I have concerns about whether the sponsor’s application would meet the requirement 
that a rare pediatric disease product application “relies on clinical data derived from studies 
examining a pediatric population and dosages of the drug intended for that population.” I 
reviewed synopses of the 3 clinical trials that the sponsor submitted in the application to support 
efficacy and dosing.  The primary efficacy endpoint for the pivotal trials was pulmonary 
function. Moderate to severe lung disease more commonly occurs in the adult CF patient 
population; therefore, pulmonary disease is not a serious or life-threatening clinical manifestation 
that primarily affects children. If the sponsor intends to seek a pediatric indication based on 
extrapolation from adult data, the application would not be eligible for a rare pediatric disease 
voucher.  Note that the pivotal trials also evaluated growth, which is a serious clinical 
manifestation that primarily affects children.  Whether the sponsor has provided sufficient 
evidence to establish efficacy in improvement in growth in the pediatric population will be a 
review matter. Another point of concern is whether the application has adequately evaluated 
pediatric dosing; only one pediatric patient was enrolled in the sponsor’s Phase 2 dose-ranging 
study (VX14-661-101). 
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In summary, CF meets the criteria for a rare pediatric disease.  Serious or life-threatening 
manifestations of the disease that primarily affect children include progression to end-stage liver 
disease; pancreatic insufficiency resulting in failure to thrive and growth retardation, 
complications of meconium ileus, intussusception, and fibrosing colonopathy.  However, based 
on the clinical trial data available for review for this consult, the sponsor does not appear to have 
fulfilled all the criteria required to receive rare pediatric disease product application designation 
for tezacaftor/ivacaftor.  Specifically, the sponsor does not appear to have met the requirement 
that a rare pediatric disease product application “relies on clinical data derived from studies 
examining a pediatric population and dosages of the drug intended for that population.”
Published data indicate that most pediatric CF patients have normal or mildly abnormal lung 
functioning in the current era of CF pulmonary therapies, with onset of moderate to severe lung 
disease being postponed until adulthood. Because the primary study endpoint for the pivotal 
trials was pulmonary function, it appears that the sponsor is seeking a pediatric indication based 
on extrapolation of efficacy for an endpoint evaluating a serious disease manifestation that 
primarily affects adults. The sponsor also collected data on growth, a clinical manifestation that 
primarily affects children. An additional concern is whether the sponsor has adequately 
evaluated pediatric dosing; only one pediatric patient was enrolled in the sponsor’s Phase 2 dose-
ranging study (VX14-661-101). Whether the sponsor has provided sufficient evidence to 
establish efficacy in treatment of a serious or life-threatening disease manifestation that primarily 
affects the pediatric population (e.g., growth) and to support pediatric dosing will be a review 
matter.

Carla Epps, M.D., M.P.H., FAAP
Medical Officer

Concur:_______________________________    Date:___________________

Susan McCune, M.D.
Director, Office of Pediatric Therapeutics
Office of Special Medical Programs, Office of the Commissioner, FDA

Cc:

HF-35 / Designation File RPC-2017-08
HF-35 / Chron File
HF-35 / Carla Epps
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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: January 10, 2018 

Requesting Office or Division: Division of Pulmonary, Allergy, and Rheumatology Products 
(DPARP)

Application Type and Number: NDA 210491

Product Name and Strength: Symdeko (tezacaftor/ivacaftor;ivacaftor)
100 mg/150 mg; 150 mg Tablets

Applicant/Sponsor Name: Vertex Pharmaceuticals

Submission Date: December 29, 2017

OSE RCM #: 2017-1296-1

DMEPA Safety Evaluator: Lissa C. Owens, PharmD

DMEPA Team Leader: Sarah K. Vee, PharmD

1 PURPOSE OF MEMO
Division of Pulmonary, Allergy, and Rheumatology Products (DPARP) requested that we review 
the revised container label and carton labeling for Symdeko (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.a 

2  CONCLUSION
The revised container label and carton labeling for Symdeko is acceptable from a medication 
error perspective.  We have no further recommendations at this time.

a Owens, L. Label and Labeling Review for Symdeko (NDA 210491) Silver Spring (MD): FDA, CDER, OSE, DMEPA 
(US); 2017 Oct 13. RCM No.: 2017-1296.
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APPENDIX A. LABEL AND LABELING SUBMITTED ON DECEMBER 29, 2017
Container labels (Blister Cards)

Carton labeling
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****Pre-decisional Agency Information**** 
    

Memorandum 
 
Date:  January 5, 2018 
  
To:  Jessica Lee 

Regulatory Project Manager  
Division of Pulmonary, Allergy, and Rheumatology Products (DPARP) 

 
From:   Kyle Snyder, Pharm.D. 

Regulatory Review Officer 
  Office of Prescription Drug Promotion (OPDP) 
 
CC: Kathleen Klemm  

Team Leader (OPDP) 
 
Subject: OPDP Labeling Comments for Symdeko™ (tezacaftor/ivacaftor) tablets; 

(ivacaftor) tablets, for oral use 
 
NDA:  210491 
 

  
In response to DPARP’s consult request dated August 10, 2017, OPDP has reviewed the 
proposed prescribing information (PI), patient package insert (PPI), and carton and container 
labels for NDA 210491, Symdeko™ (tezacaftor/ivacaftor) tablets; (ivacaftor) tablets, for oral 
use.    
 
PI: OPDP’s comments on the proposed labeling are based on the draft PI received by 
electronic mail from DPARP on December 29, 2017.  Comments on the proposed PI are 
provided below. 
 
PPI:  A combined OPDP and Division of Medical Policy Programs (DMPP) review will be 
completed for the PPI, and comments on the proposed PPI will be sent under separate cover. 
 
Carton and Container Labeling: OPDP’s comments on the proposed labeling are based on 
the draft carton and container labels received by electronic mail from DPARP on January 2, 
2018.  OPDP has no comments at this time. 
 
Thank you for your consult.  If you have any questions, please contact Kyle Snyder at (240) 
402-8792 or kyle.snyder@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: 

 

January 5, 2018 
 
To: 

 
Badrul Chowdhury, MD, PhD 
Director 
Division of Pulmonary, Allergy, and Rheumatology 
Products (DPARP) 

 
Through: 

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

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

 
From: 

 
Nyedra W. Booker, PharmD, MPH 
Patient Labeling Reviewer 
Division of Medical Policy Programs (DMPP) 
 
Kyle Snyder, PharmD 
Regulatory Review Officer 
Office of Prescription Drug Promotion (OPDP) 

Subject: Review of Patient Labeling: Patient Package Insert (PPI)  

Drug Name (established 
name):   

SYMDEKO (tezacaftor/ivacaftor tablets; ivacaftor tablets)  
 

Dosage Form and Route: tezacaftor/ivacaftor tablets, for oral use, co-packaged with 
ivacaftor tablets, for oral use 

Application 
Type/Number:  

NDA 210491 

Applicant: Vertex Pharmaceuticals Incorporated 
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1 INTRODUCTION 

On June 28, 2017, Vertex Pharmaceuticals Incorporated submitted for the Agency’s 
review an original New Drug Application (NDA) 210491 for SYMDEKO 
(tezacaftor/ivacaftor tablets; ivacaftor tablets) for oral use. The proposed indication 
for SYMDEKO (tezacaftor/ivacaftor tablets; ivacaftor tablets) for oral use is for the 
treatment of patients with cystic fibrosis (CF) aged 12 years and older who are 
homozygous for the F508del mutation or who have at least one mutation in the 
cystic fibrosis transmembrane conductance regulator (CFTR) gene that is responsive 
to tezacaftor/ivacaftor based on in vitro data and/or clinical evidence. 

This collaborative review is written by the Division of Medical Policy Programs 
(DMPP) and the Office of Prescription Drug Promotion (OPDP) in response to a 
request by the Division of Pulmonary, Allergy, and Rheumatology Products 
(DPARP) on August 10, 2017, for DMPP and OPDP to review the Applicant’s 
proposed Patient Package Insert (PPI) for SYMDEKO (tezacaftor/ivacaftor tablets; 
ivacaftor tablets) for oral use.   

 
2 MATERIAL REVIEWED 

• Draft SYMDEKO (tezacaftor/ivacaftor tablets; ivacaftor tablets) for oral use PPI 
received on June 28, 2017 and received by DMPP on December 29, 2017.  

• Draft SYMDEKO (tezacaftor/ivacaftor tablets; ivacaftor tablets) for oral use PPI 
received on June 28, 2017 and received by OPDP on December 29, 2017.  

• Draft SYMDEKO (tezacaftor/ivacaftor tablets; ivacaftor tablets) for oral use 
Prescribing Information (PI) received on June 28, 2017, revised by the Review 
Division throughout the review cycle, and received by DMPP on December 29, 
2017. 

• Draft SYMDEKO (tezacaftor/ivacaftor tablets; ivacaftor tablets) for oral use 
Prescribing Information (PI) received on June 28, 2017, revised by the Review 
Division throughout the review cycle, and received by OPDP on December 29, 
2017. 

• Approved KALYDECO (ivacaftor) tablets, for oral use comparator labeling dated 
July 31, 2017. 

• Approved ORKAMBI (lumacaftor/ivacaftor) tablets, for oral use comparator 
labeling dated September 28, 2016. 

 
3 REVIEW METHODS 

To enhance patient comprehension, materials should be written at a 6th to 8th grade 
reading level, and have a reading ease score of at least 60%. A reading ease score of 
60% corresponds to an 8th grade reading level. In our review of the PPI the target 
reading level is at or below an 8th grade level. 

Additionally, in 2008 the American Society of Consultant Pharmacists Foundation 
(ASCP) in collaboration with the American Foundation for the Blind (AFB) 

Reference ID: 4203825



   

published Guidelines for Prescription Labeling and Consumer Medication 
Information for People with Vision Loss. The ASCP and AFB recommended using 
fonts such as Verdana, Arial or APHont to make medical information more 
accessible for patients with vision loss.   

In our collaborative review of the PPI we have:  

• simplified wording and clarified concepts where possible 

• ensured that the PPI is consistent with the Prescribing Information (PI)  

• removed unnecessary or redundant information 

• ensured that the PPI is free of promotional language or suggested revisions to 
ensure that it is free of promotional language 

• ensured that the PPI meets the criteria as specified in FDA’s Guidance for 
Useful Written Consumer Medication Information (published July 2006) 

 
4 CONCLUSIONS 

The PPI 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 PPI 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 PPI.   

 Please let us know if you have any questions.  
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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: October 13, 2017

Requesting Office or Division: Division of Pulmonary, Allergy, and Rheumatology Products 
(DPARP)

Application Type and Number: NDA 210491

Product Name and Strength: Symdeko (tezacaftor/ivacaftor;ivacaftor)
100 mg/150 mg; 150 mg Tablets

Product Type: Multi-Ingredient Product

Rx or OTC: Rx

Applicant/Sponsor Name: Vertex Pharmaceuticals

Submission Date: June 28, 2017

OSE RCM #: 2017-1296

DMEPA Safety Evaluator: Lissa C. Owens, PharmD

DMEPA Team Leader: Sarah K. Vee, PharmD

Reference ID: 4167147



2

1 REASON FOR REVIEW

This review evaluates the proposed labels and labeling for Symdeko 
(tezacaftor/ivacaftor;ivacaftor) Tablets for areas of vulnerability that could lead to medication 
errors. The Division of Pulmonary, Allergy, and Rheumatology Products (DPARP) requested this 
review as part of their evaluation of NDA 210491.

2 MATERIALS REVIEWED 

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

Material Reviewed Appendix Section 
(for Methods and Results)

Product Information/Prescribing Information A

Previous DMEPA Reviews B-N/A

Human Factors Study C-N/A

ISMP Newsletters D-N/A

FDA Adverse Event Reporting System (FAERS)* E-N/A

Other F-N/A

Labels and Labeling G

N/A=not applicable for this review
*We do not typically search FAERS for our label and labeling reviews unless we are aware of 
medication errors through our routine postmarket safety surveillance

3 OVERALL ASSESSMENT OF THE MATERIALS REVIEWED

Vertex Pharmaceuticals submitted a 505(b)(1) NDA 210491 on June 28, 2017, with the 
proposed indication of treatment of patients with cystic fibrosis (CF) aged 12 years and older 
who are homozygous for the F508del mutation or who have at least one mutation in the cystic 
fibrosis transmembrane conductance regulator (CFTR) gene that is responsive to 
tezacaftor/ivacaftor based on in vitro data and/or clinical evidence. 

DMEPA evaluated the proposed Prescribing Information (PI), container label and carton labeling 
to determine whether there are any vulnerabilities that may lead to medication errors. We note 
that the container blister card label and carton labeling does not list the strength presentation 
as per tablet. We make recommendations in section 4.1

4 CONCLUSION & RECOMMENDATIONS

We reviewed the labels and labeling and prescribing information and determined that the 
container blister card label and carton labeling can be improved to increase clarity and to 
highlight the prominence of important information.
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4.1 RECOMMENDATIONS FOR VERTEX PHARMACEUTICALS

We recommend the following be implemented prior to approval of this NDA: 

We recommend the following revisions to clarify the strength and directions to indicate that 
the dose is one tablet.

A. Container Blister Card Label and Carton Labeling
1. Ensure that the established name is at least ½ the size of the proprietary name 

and in accordance with 21 CFR 201.10(g)(2).
2. On the morning dose strip, revise the presentation of the established name and 

strength to read as follows:
tezacaftor/ivacaftor 100 mg/150 mg per tablet

3. On the evening dose strip, revise the presentation of the established name and 
strength to read as follows:
ivacaftor 150 mg per tablet

4. Under Instructions For Use on the blister card label and Instructions for taking 
Symdeko on the carton labeling: 

a. Revise “Remove yellow (tezacaftor/ivacaftor) tablet by pushing through 
blister” to “Remove one yellow (tezacaftor/ivacaftor) tablet by pushing 
through blister”.

b. Revise “Remove blue (ivacaftor) tablet by pushing through blister” to 
“Remove one blue (ivacaftor) tablet by pushing through blister”.
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APPENDICES:  METHODS & RESULTS FOR EACH MATERIALS REVIEWED 

APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION

Table 2 presents relevant product information for Symdeko that Vertex Pharmaceuticals 
submitted on June 28, 2017. 
Table 2. Relevant Product Information for Symdeko

Initial Approval Date N/A

Active Ingredient tezacaftor/ivacaftor; ivacaftor

Indication Treatment of patients with cystic fibrosis (CF) aged 12 years 
and older who are homozygous for the F508del mutation or 
who have at least one mutation in the cystic fibrosis 
transmembrane conductance regulator (CFTR) gene that is 
responsive to tezacaftor/ivacaftor based on in vitro data 
and/or clinical evidence

Route of Administration Oral

Dosage Form Tablets

Strength 100 mg/150 mg; 150 mg Tablets

Dose and Frequency  One tablet in the morning and one tablet in the 
evening approximately twelve hours apart with a fat-
containing food

 Hepatic Impairment Adjustment:

 CYP3A Inhibitors Adjustment:

 When co administered with strong inhibitors of 
CYP3A (e.g., ketoconazole, itraconazole, 
posaconazole, voriconazole, telithromycin, and 
clarithromycin), the dose should be adjusted to one 
tablet of tezacaftor 100 mg/ivacaftor 150 mg twice a 
week, taken approximately 3 to 4 days apart. The 
evening dose of ivacaftor 150 mg should not be taken
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How Supplied 56 count tablet carton containing a 4 week supply (4 weekly 
wallets, each with 14 tablets)

 Tezacaftor 100 mg/ivacaftor 150 mg tablets are 
yellow, capsule shaped, and debossed with “V100” on 
one side and plain on the other.

 Ivacaftor 150 mg tablets are light blue, capsule 
shaped, and printed with “V150” in black ink on one 
side and plain on the other

Storage 20ºC 25ºC (68ºF -77ºF); excursions permitted to 15ºC-30ºC 
(59ºF -86ºF)
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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,a along with 
postmarket medication error data, we reviewed the following Symdeko labels and labeling 
submitted by Vertex Pharmaceuticals on June 28, 2017.

 Container Blister Card label
 Carton  labeling
 Prescribing Information (Image not shown)

G.2 Label and Labeling Images

a Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004. 

Reference ID: 4167147

(b) (4)

1 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately 
following this page



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

LISSA C OWENS
10/13/2017

SARAH K VEE
10/13/2017

Reference ID: 4167147



1

Interdisciplinary Review Team for QT Studies Consultation: 
Thorough QT Study Review

IND or NDA 210491

Brand Name SYMDEKO

Generic Name Tezacaftor/ivacaftor tablets

Sponsor Vertex Pharmaceuticals Inc.

Indication Treatment of cystic fibrosis

Dosage Form Fixed dose combination tablets

Drug Class Corrector of the Cystic Fibrosis Transmembrane 
Conductance mutation

Therapeutic Dosing Regimen One tablet (tezacaftor 100 mg/ivacaftor 150 mg) 
taken in the morning and one tablet (ivacaftor 150 
mg) taken in the evening

Duration of Therapeutic Use Chronic

Maximum Tolerated Dose 300 mg qd tezacaftor

Submission Number and Date 001 and 6/28/2017

Review Division DPARP

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

1 SUMMARY

1.1 OVERALL SUMMARY OF FINDINGS

No significant QTc prolongation effect of tezacaftor (VX-661, 100 mg qd and 300 mg 
qd) was detected in this TQT study. The largest upper bounds of the two-sided 90% CI 
for the mean differences between 100 mg qd and 300 mg qd and placebo were below 10 
ms, the threshold for regulatory concern, as described in the ICH E14 guideline. The 
largest lower bound of the two-sided 90% CI for the ΔΔQTcF for moxifloxacin was 
greater than 5 ms. The moxifloxacin profile over time is adequately demonstrated in 
Table 9, indicating that assay sensitivity was established.

This study was conducted in 2 parts, Parts A and B. Part A was a double-blind, 
randomized, placebo-controlled, multiple-dose escalation, single-center study, 20 
subjects received tezacaftor 200 mg qd, 300 mg qd and placebo. Part B was a parallel 
design with nested crossover cohorts for moxifloxacin and placebo, double-blind, 
multiple-dose, placebo- and active-controlled study, 96 subjects received tezacaftor  
100 mg qd, 300 mg qd, placebo and moxifloxacin 400 mg.  Overall summary of 
findings is presented in tezacaftor.

Reference ID: 4164240



2

Table 1:  The Point Estimates and the 90% CIs corresponding to the Largest Upper 
Bounds for tezacaftor (100 mg qd and 300 mg qd) and the Largest Lower Bound for 

Moxifloxacin (Part B, FDA Analysis)
Treatment Time (hour) ∆∆QTcF (ms) 90% CI (ms)

Tezacaftor 100 mg qd -0.5 1.7 (-1.6, 5.0)

Tezacaftor 300 mg qd 12 2.8 (-0.6, 6.1)

Moxifloxacin 400 mg* 4 10.2 (7.7, 12.6)

* Multiple endpoint adjustment was not applied. The largest lower bound after Bonferroni 
adjustment for Moxifloxacin 400 mg was 6.8 ms at hour 4.

The supratherapeutic dose (300 mg) produces mean Cmax values of 2.5-fold higher than 
the mean Cmax for the therapeutic dose (100 mg). These exposures approximate the 
predicted worst-case exposure (drug interaction with itraconazole), which resulted in a 
2.8-fold increase in Cmax and support that at these concentrations there were no detectable 
changes in the QTc interval. For the two major metabolites quantified in this study, the 
supratherapeutic dose produced mean Cmax values of ~2.8 and ~2.6-fold above the levels 
expected after therapeutic dosing. The supratherapeutic dose therefore provided enough 
margin over the therapeutic dose.

The thorough QT study for ivacaftor was reviewed by the QT-IRT under NDA 203188 
(DARRTs 01/09/2012). The review of the ivacaftor thorough QT study concluded that 
ivacaftor does not prolong the QTc interval at doses up to 450 mg bid.

2 PROPOSED LABEL
The following is the sponsor’s proposed labeling language related to QT:

Cardiac Electrophysiology

QT-IRT’s following proposed labeling language is a suggestion only. We defer final 
labeling decisions to the Division.
Cardiac Electrophysiology
At a dose 3 times the maximum approved recommended dose, tezacaftor does not 
prolong the QT interval to any clinically relevant extent.
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In a separate study of ivacaftor evaluating doses up to 3 times the maximum approved 
recommended dose, ivacaftor does not prolong the QT interval to any clinically relevant 
extent.

3 BACKGROUND

3.1 PRODUCT INFORMATION

Tezacaftor (VX-661) is a compound developed by Vertex Pharmaceuticals Incorporated 
(Vertex) that has been shown to have CFTR corrector properties. Several lines of in vitro 
evidence suggest that VX-661 works by promoting the proper folding of a fraction of 
F508del-CFTR protein during its biogenesis and processing in the endoplasmic 
reticulum, allowing it to exit the endoplasmic reticulum and traffic to the cell surface 

3.2 MARKET APPROVAL STATUS

Drug is not approved for marketing in any country 

3.3 PRECLINICAL INFORMATION

In vitro, VX-661 inhibited human ether-à-go-go-related gene (hERG) current by 16.6% at 
10 μM versus 0.6% in the control. Preliminary data indicate that M2-661 inhibited the 
hERG current by 2.4 ± 0.8% at 10 μM versus 1.5 ± 0.8% in the control. In a dog 
telemetry study, moderate increases in arterial blood pressures and slight decreases in QT
and QTc intervals were observed in dogs at 250 mg/kg/day. No effects on heart rate or 
electrocardiogram (ECG) parameters were noted in subsequent 1-, 3-, 6, or 12-month 
general toxicology studies in dogs up to 450 mg/kg/day. The 200 mg/kg dose in the 12-
month dog toxicity study corresponds to a 19-fold greater VX-661 exposure and a 1.4-
fold greater M1-661 exposure compared to that in humans at the clinically efficacious
dose (maximum observed concentration [Cmax] basis). In a 28-day study in which dogs 
were dosed subcutaneously with the M2-661 metabolite, no effects were noted on ECG 
parameters at exposures that were 6.4-fold greater than those noted at the clinically 
efficacious dose.

3.4 PREVIOUS CLINICAL EXPERIENCE

In clinical studies evaluating VX-661 monotherapy in healthy subjects (doses up to VX-
661 200 mg daily [qd]), there was no evidence of any trends in ECG parameters related 
to VX-661. QTcF intervals were calculated from the ECG assessments. Incidents of 
QT/QTc interval ≥450 ms or change from baseline ≥30 msec occurred in some subjects 
in Study VX10-661-001. These incidents were considered not clinically meaningful and 
were considered not related to the study drug. Furthermore, preliminary data from Study 
VX11-661-101 (Study 101) show no significant ECG abnormalities have been identified 
for VX-661/ivacaftor combination therapy (doses up to VX-661 150 mg qd and ivacaftor 
150 mg q12h) in subjects with CF who have the homozygous or heterozygous F508del-
CFTR mutation that would preclude the dosing regimens proposed for the present study 

3.5 CLINICAL PHARMACOLOGY

Appendix 6.1 summarizes the key features of VX-661’s clinical pharmacology.

Reference ID: 4164240



4

4 SPONSOR’S SUBMISSION

4.1 OVERVIEW

The QT-IRT reviewed the protocol prior to conducting this study under IND 108105 
(DARRTs 07/09/2015). The sponsor submitted the study report VX15-661-010 for the 
study drug, including electronic datasets and waveforms to the ECG warehouse.

4.2 TQT STUDY

4.2.1 Title
A Phase 1, Randomized, Placebo- and Active-controlled, Double-blind, Parallel, 
Electrocardiogram Study to Evaluate the Effect of VX-661 on the QT/QTc Interval in 
Healthy Subjects

4.2.2 Protocol Number
VX15-661-010

4.2.3 Study Dates
Study initiation: 21 July 2015 (date first eligible subject signed the informed consent form)
Study completion: 18 March 2016 (date last subject completed the last visit)

4.2.4 Objectives
Primary Objectives

Part A: 
To evaluate the safety and tolerability of multiple ascending doses of VX-661 in healthy 
subjects

Part B
To evaluate the effects of therapeutic and supratherapeutic doses of VX-661 compared 
with placebo on the QTc interval in healthy subjects

Secondary Objectives
Part A
To evaluate the pharmacokinetics (PK) of VX-661 and its metabolites, M1-661 and 
M2-661, following multiple ascending doses of VX-661 in healthy subjects

Part B
 To evaluate assay sensitivity (i.e., to evaluate the effect of moxifloxacin on the QTc 

interval in healthy subjects)
 To assess the effects of VX-661 compared with placebo on other electrocardiogram 

(ECG) parameters (heart rate [HR], QRS duration, PR interval, and T-wave 
morphology) in healthy subjects

 To determine the VX-661, M1-661, and M2-661 plasma concentration-effect 
relationship for the QTc interval and the magnitude of the relationship, if any 
exist

Reference ID: 4164240
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 To evaluate the PK of VX-661, M1-661, and M2-661 in healthy subjects
 To evaluate the safety and tolerability of VX-661 in healthy subjects

4.2.5 Study Description

4.2.5.1 Design
This study was conducted in 2 parts, Parts A and B. Part A was a double-blind, 
randomized, placebo-controlled, multiple-dose escalation, single-center study.  The VX-
661 dose was 200 mg daily (qd) in Cohort 1 and 300 mg qd in Cohort 2. Results from Part 
A were used to choose a supratherapeutic dose for Part B.  Figure 1 presents Part A study 
design.

Figure 1: Part A Study Design  
     

Screening Period (Day-29 to Day -2)
Cohorts 1, 2, and 3a

Treatment Period
Cohortb Active Group (8 subjects) Placebo Group (2 subjects)
1 VX-661 200 mg qd for 7 days VX-661-matching placebo qd for 7 days
2 VX-661 300 mg qd for 7 daysc VX-661-matching placebo qd for 7 days
3a VX-661 qd for 7 days (dose TBD)c VX-661-matching placebo qd for 7 days

Safety Follow-up Visit (10 to 14 days after last study drug dose)
Cohorts 1, 2, and 3a

PK: pharmacokinetic; qd: daily; TBD: to be determined.
a         Cohort 3 is optional and may be initiated based on safety, tolerability, and available PK data from Cohorts 1 and 2.

Refer to Section 9.5 of the clinical study protocol for stopping rules related to the removal of subjects.
b         Cohorts 1 and 2 may be conducted in parallel. There will be a minimum of approximately 14 days between Cohort 2

and Cohort 3 study drug dosing (this period starts after the last dose of VX-661 in Cohort 2). Subjects may not 
participate in more than 1 cohort in Part A.

c         The dose of VX-661 may be increased or decreased based on safety, tolerability, and available PK data from the 
previous cohort, according to specified dose escalation criteria.

Source: Clinical Study Report csdrg.pdf, pages 4/23

Part B was a parallel design with nested crossover cohorts for moxifloxacin and placebo, 
double-blind, randomized, placebo- and active-controlled, multiple-dose, single-center 
ECG study. Subjects were randomized in a 2:1:1 ratio to Cohorts A, B, and C. Female 
subjects were to represent at least 30% of the population. Subjects were stratified by sex so 
that the ratio of male to female would be similar in all cohorts. All cohorts received a total 
of 16 days of double-blinded study drug treatment. The cohorts and their dosing regimens 
were:

 Cohort A: Placebo on Day -1; VX-661 at the therapeutic dose (100 mg qd) on Days 1 
through 7; VX-661 at the supratherapeutic dose (300 mg qd) on Days 8 through 14; 
placebo on Day 15.

 Cohort B:  Placebo on Day -1; moxifloxacin on Day 1; placebo on Days 2 through 15.
 Cohort C: Placebo on Days -1 through 14; moxifloxacin on Day 15.

Reference ID: 4164240
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Figure 2: Part B Study Design

Source: Clinical Study Report csdrg.pdf, pages 5/23

4.2.5.2 Controls
Part A: The Applicant used placebo control.
Part B: The Applicant used placebo and positive (moxifloxacin) controls.

4.2.5.3 Blinding
VX-661 and moxifloxacin administered in double dummy approach.

4.2.6 Treatment Regimen

4.2.6.1 Treatment Arms
In Part A, study drug (VX-661 or placebo) was taken for 7 days.
In Part B, study drug (VX-661, moxifloxacin, and/or placebo) was taken for 16 days. All 
subjects received placebo on Day -1. 
 Subjects in Cohort A received VX-661 on Days 1 through 14 and placebo on Day 15.
 Subjects in Cohort B received moxifloxacin on Day 1 and placebo on Days 2 through 

15.
 Subjects in Cohort C received placebo on Days 1 through 14 and moxifloxacin on 

Day 15.
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4.2.6.2 Sponsor’s Justification for Doses
In Cohort A of Part B, the therapeutic dose was administered for 7 days and immediately 
followed by supratherapeutic doses for another 7 days. These durations were chosen 
based on the half-lives (approximately 100 hours) and simulated PK profiles of VX-661 
and its metabolites. PK modeling and simulation suggested that, after 7 days of dosing, 
95% of steady-state maximum observed concentration (Cmax) would be achieved for 
VX-661, 85% for M1-661, and 74% for M2-661.

The VX-661 100 mg qd dose regimen was chosen as the therapeutic dose in this study 
because it is the dose of VX-661 being studied in Phase 3 studies and, so far, has been 
determined to be safe and well tolerated. The highest multiple dose of VX-661 that had 
previously been tested in healthy subjects was 200 mg qd; single doses of 300 mg had 
been well tolerated in healthy subjects. An evaluation of a supratherapeutic dose of VX-
661 was needed for the thorough QTc assessment to address potential increases in 
exposure due to drug-drug interactions and/or higher exposures in special populations. 
Results from toxicity studies in animals and PK studies in humans and animals suggested 
that repeat dosing at 300 mg qd would not present an undue risk to healthy subjects.

Reviewer’s Comment:  Acceptable, the supratherapeutic dose is expected to cover the 
increase in exposure of VX-661 due inhibition of CYP3A4 (2.8-fold increase in Cmax, per 
Appendix 6.1).

4.2.6.3 Instructions with Regard to Meals
In both Part A and Part B, the subjects abstained from all food and drink (except water) 
from at least 8 hours before the start of PK sample collections through 4 hours after dosing 
included Days -1, 1, 7, 14, and 15 (days with intensive PK sampling and continuous 12-lead 
ECGs) . Water was not permitted from 2 hours before dosing through 2 hours after dosing, 
except for approximately 240 mL of water used for drug administration. 

Reviewer’s Comment:  Acceptable. Food mildly decreases the Cmax (Appendix 6.1).

4.2.6.4 ECG and PK Assessments
See Appendix 6.2.

Reviewer’s Comment:  The timing of ECG/PK sampling is acceptable as the steady-state 
Tmax (~ 3h for VX-661, 6-8 h for M1 and 8 h for M2 in healthy subjects) are covered and 
the timing also supports evaluation of potential delayed effects on the QTc interval 
(Appendix 6.1). 

4.2.6.5 Baseline
Sponsor used QTc values of study drug on Day 1 for Part A and Day -1 for Part B as 
baselines. Sponsor defined QTc baseline for moxifloxacin and placebo (crossover group) 
for Part B as below:

Cohort B:  moxifloxacin on Day 15 and placebo on Day -1.
Cohort C:  moxifloxacin on Day 1 and placebo on Day 14.
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4.2.7 ECG Collection
Intensive 12-Lead Holter monitoring will be used to obtain digital ECGs. Standard 12-
Lead ECGs will be obtained while subjects are recumbent.

4.2.8 Sponsor’s Results

4.2.8.1 Study Subjects
Part A included 2 cohorts, each cohort with 10 subjects.  Of these, 16 subjects received 
VX-661 and 4 received placebo. 

Figure 3: Part A Subject Disposition

Source: Study Report, Table 10-1, page 48/1519

Part B included 96 subjects. Of these, 48 subjects received VX-661 and 48 received 
moxifloxacin.
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Figure 4: Part B Subject Disposition

Source: Study Report, Table 10-2, page 48/1519

4.2.8.2 Statistical Analyses

4.2.8.2.1 Primary Analysis
The primary analysis of QTcF was based on a liner mixed effect model with the change-
from-baseline QTcF on Days 7 or 14 as dependent variable, treatment, time, and treatment-
by-time as fixed effects, and subjects as random effect.  An AR(1) covariance matrix 
specified for the repeated measure at postdose time points within subject. 

The results of these analyses for the ∆QTcF between VX-661 100 mg qd and placebo on 
Day 7, and between VX-661 300 mg qd and placebo on Day 14 s are shown in Table 2 and 
Table 3, respectively.  The upper limit of the 2-sided 90% CI for the mean differences of 
the 100-mg and 300-mg versus placebo fell below 10 ms at every time point. This met the 
predefined criteria for concluding that the 300-mg dose did not prolong the QTcF interval to 
a clinically significant degree. 
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Visit (Time Point)
Statistic

Cohort B + Cohort C 
Placebo
N = 48

Cohort A 
VX-661 100 mg

N = 48
Day 7 (-0.5 hour predose) n 45 46

LS mean -1.1 0.6
2-sided 95% CI -3.9, 1.8) (-2.2, 3.4)
LS mean difference vs placebo 1.7
2-sided 90% CI (-1.7, 5.0)

Day 7 (0.5 hour postdose) n 44 47
LS mean -2.6 -1.5
2-sided 95% CI -5.4, 0.2) (-4.3, 1.3)
LS mean difference vs placebo 1.1
2-sided 90% CI (-2.2, 4.5)

Day 7 (1 hour postdose) n 45 46
LS mean -2.1 -1.5
2-sided 95% CI -4.9, 0.7) (-4.3, 1.3)
LS mean difference vs placebo 0.7
2-sided 90% CI (-2.7, 4.0)

Day 7 (2 hours postdose) n 44 46
LS mean -1.8 -1.5
2-sided 95% CI -4.6, 1.0) (-4.3, 1.3)
LS mean difference vs placebo 0.4
2-sided 90% CI (-3.0, 3.7)

Day 7 (3 hours postdose) n 45 47
LS mean -1.8 -2.4
2-sided 95% CI -4.6, 1.0) (-5.2, 0.4)
LS mean difference vs placebo -0.6
2-sided 90% CI (-4.0, 2.7)

Day 7 (4 hours postdose) n 46 47
LS mean -1.7 -1.1
2-sided 95% CI -4.5, 1.1) (-3.9, 1.7)
LS mean difference vs placebo 0.6
2-sided 90% CI (-2.7, 3.9)

Day 7 (6 hours postdose) n 46 47
LS mean -3.0 -3.0
2-sided 95% CI (-5.8, -0.2) (-5.8, -0.2)
LS mean difference vs placebo 0.0
2-sided 90% CI (-3.3, 3.3)
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Table 2: Applicant‘s Analysis for ΔQTcF (ms) Between the Therapeutic Dose and 
Placebo (Part B, Day 7)

Table 3: Applicant’s Analysis for ∆QTcF (ms) Between the Supratherapeutic Dose 
and Placebo (Part B, Day 14)

Visit (Time Point) Statistic
Cohort B + Cohort C 

Placebo
N = 48

Cohort A 
VX-661 300 mg

N = 47
Day 14 (-0.5 hour predose) n 45 47

LS mean 0.1 0.5
2-sided 95% CI -2.8, 2.9) (-2.3, 3.3)
LS mean difference vs placebo 0.4
2-sided 90% CI (-2.9, 3.8)

Day 14 (0.5 hour postdose) n 44 47
LS mean -2.7 -0.7
2-sided 95% CI -5.6, 0.2) (-3.5, 2.2)
LS mean difference vs placebo 2.0
2-sided 90% CI (-1.4, 5.4)

Day 14 (1 hour postdose) n 45 46
LS mean -2.5 -0.8
2-sided 95% CI -5.4, 0.4) (-3.6, 2.1)
LS mean difference vs placebo 1.7
2-sided 90% CI (-1.7, 5.1)

Visit (Time Point) Statistic
Cohort B + Cohort C 

Placebo
N = 48

Cohort A 
VX-661 300 mg

N = 47
Day 14 (2 hours postdose) n 44 47

LS mean -2.5 -0.6
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2-sided 95% CI -5.3, 0.4) (-3.5, 2.2)
LS mean difference vs placebo 1.8
2-sided 90% CI (-1.6, 5.2)

Day 14 (3 hours postdose) n 45 47
LS mean -2.3 -1.1
2-sided 95% CI -5.2, 0.6) (-3.9, 1.7)
LS mean difference vs placebo 1.2
2-sided 90% CI (-2.2, 4.6)

Day 14 (4 hours postdose) n 45 47
LS mean -1.9 0.2
2-sided 95% CI -4.8, 1.0) (-2.6, 3.1)
LS mean difference vs placebo 2.1
2-sided 90% CI (-1.3, 5.5)

Day 14 (6 hours postdose) n 45 47
LS mean -4.1 -3.3
2-sided 95% CI (-7.0, -1.3) (-6.1, -0.4)
LS mean difference vs placebo 0.9
2-sided 90% CI (-2.5, 4.3)

Day 14 (9 hours postdose) n 45 47
LS mean -3.7 -2.5
2-sided 95% CI (-6.6, -0.8) (-5.3, 0.4)
LS mean difference vs placebo 1.3
2-sided 90% CI (-2.1, 4.6)

Day 14 (12 hours postdose) n 45 47
LS mean -3.0 -0.2
2-sided 95% CI (-5.8, -0.1) (-3.0, 2.7)
LS mean difference vs placebo 2.8
2-sided 90% CI (-0.6, 6.2)

Day 14 (23.5 hours postdose) n 46 47
LS mean -0.5 0.0
2-sided 95% CI -3.3, 2.4) (-2.8, 2.8)
LS mean difference vs placebo 0.4
2-sided 90% CI (-2.9, 3.8)

Reviewer’s Comments: We provided our independent analysis in Section 5.2. 
Our categorical analysis results are similar as those reported by the sponsor.

4.2.8.2.2 Assay Sensitivity
The applicant used the same mixed model to analysis the ∆QTcF effect for moxifloxacin.  
The results are presented in Table 4.  The lower bound of the 1-sided 98.75% CI 
(equivalent to 2-sided 97.5% CI) for the mean difference between moxifloxacin and 
placebo exceeds the clinical threshold of 5 ms for at least 1 time point (2, 3, 4, or 6 hours 
after dosing). Therefore, the assay sensitivity was established.
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Table 4: Applicant’s Analysis for ∆QTcF (ms) Between Moxifloxacin and Placebo
Part B 

Reviewer’s Comments: We provided our independent analysis in Section 5.2. 
Our categorical analysis results are similar as those reported by the sponsor.

4.2.8.2.3 Categorical Analysis
No subject had a QTcF interval greater than 450 ms.  No subject had an increase of QTcF 
>60 ms.

4.2.8.3 Safety Analysis
No subjects had an AE that led to death. The majority of subjects in each cohort had at 
least 1 AE, including 45 subjects (93.8%) in Cohort A (VX-661), 19 subjects (79.2%) in 
Cohort B (moxifloxacin followed by placebo), and 21 subjects (87.5%) in Cohort C 
(placebo followed by moxifloxacin). The most common possibly related AEs were 
diarrhea, nausea, and abdominal pain.

Two subjects had AEs that led to discontinuation of study drug. One subject in Cohort A 
Period 1 discontinued study drug because of AEs of nausea, vomiting, myalgia, dizziness, 
and sinus headache. One subject in Cohort B discontinued because of influenza-like 
illness. None of these events were considered serious or related to study drug.

There were no clinically relevant trends in hematology, chemistry, or urinalysis.
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4.2.8.4 Clinical Pharmacology

4.2.8.4.1 Pharmacokinetic Analysis
The PK results are presented in Table 5 (VX-661) and Table 6 (moxifloxacin). Cmax and 
AUC values in the thorough QT study were 2.5-fold higher following administration of 
300 mg VX-661 Supratherapeutic dose compared with 100 mg VX-661, the intended 
clinical dose. The observed mean Cmax of 17053 μg/mL was approximately 2.5-fold 
higher than mean Cmax of 7000 μg/mL after therapeutic dose. For M1-661 the Cmax was 
~2.8-fold higher following administration of the Supratherapeutic dose and ~2.6-fold 
higher for M2-661.

Table 5: Applicant’s report on Mean (SD) VX-661, M1-661, and M2-661  
Pharmacokinetic Parameters After Administration of VX-661 in the Therapeutic 

and Supratherapeutic Dose Regimens in Cohort A (Part B) 

Source: Applicant’s Clinical Study VX15-661-010, Table 11-4

Table 6: Applicant’s report on Mean (SD) Moxifloxacin Pharmacokinetic Parameters 
After Administration of a Single Dose of Moxifloxacin 400 mg in Cohorts B and C (Part 

B)

Source: Applicant’s Clinical Study VX15-661-010, Table 11-5

4.2.8.4.2 Exposure-Response Analysis
Linear mixed-effects model with a random effect on the intercept and slope was used to 
explore the relationship between baseline-adjusted placebo- corrected QTc interval 
(ΔΔQTcF) and plasma concentrations of VX-661. The results of these analyses indicate 
weak association between the plasma concentrations of VX-661 concentrations and 
ΔΔQTcF interval that is not considered to be clinically significant. 
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Reviewer’s Analysis:  A plot of ΔΔQTc vs. drug concentrations is presented in Figure 6 
for VX-661 and two of its metabolites (M1-661 and M2-661).

5 REVIEWERS’ ASSESSMENT

5.1 EVALUATION OF THE QT/RR CORRECTION METHOD

The sponsor used QTcF for their primary QTc analysis, which is acceptable since no large 
changes in heart rate were observed, i.e. mean changes ≤ 10 bpm. Therefore, no 
assessment of the QT/RR correction methodology is necessary.

5.2 STATISTICAL ASSESSMENTS

5.2.1 QTc Analysis

5.2.1.1 The Primary Analysis for Tezacaftor (VX-661)
The statistical reviewer used a mixed model to analyze the ΔQTcF and ΔΔQTcF effect. 
The model included treatment and time as fixed effects, subject as a random effect, and 
baseline value as a covariate. The analysis results are listed in Table 7 and Table 8. For 
Part B, the largest upper bounds of the 2-sided 90% CIs for the mean differences between 
tezacaftor 100 mg qd (Day=7) and placebo, and tezacaftor 300 mg qd (Day=14) and placebo are 
5.0 ms and 6.1 ms, respectively. 

Table 7: Analysis Results of QTcF and QTcF for VX-661 100 mg
(Part B, Day=7)
Treatment Group

Placebo
Cohort A 

VX-661 100 mg qd

ΔQTcF ΔQTcF ΔΔQTcF

Time (h) LS Mean N LS Mean LS Mean 90% CI

-0.5 -1.1 46 0.6 1.7 (-1.6, 5.0)

0.5 -2.6 47 -1.5 1.1 (-2.2, 4.4)

1 -2.1 47 -1.5 0.7 (-2.6, 4.0)

2 -1.8 46 -1.5 0.4 (-2.9, 3.6)

3 -1.8 47 -2.4 -0.6 (-3.9, 2.6)

4 -1.7 47 -1.1 0.6 (-2.6, 3.9)

6 -3.0 47 -3.0 -0.0 (-3.3, 3.3)

9 -3.0 47 -3.6 -0.6 (-3.9, 2.7)

12 -3.2 47 -1.9 1.3 (-2.0, 4.5)

23.5 -1.0 47 -0.8 0.2 (-3.0, 3.5)
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Table 8: Analysis Results of QTcF and QTcF for VX-661 300 mg 
(Part B, Day=14)

Treatment Group

Placebo
Cohort A

VX-661 300 mg qd

ΔQTcF ΔQTcF ΔΔQTcF

Time (h) LS Mean N LS Mean LS Mean 90% CI

-0.5 0.1 47 0.5 0.4 (-2.9, 3.8)

0.5 -2.7 47 -0.7 2.0 (-1.4, 5.3)

1 -2.5 47 -0.8 1.7 (-1.7, 5.1)

2 -2.4 47 -0.6 1.8 (-1.6, 5.1)

3 -2.3 47 -1.1 1.2 (-2.2, 4.5)

4 -1.9 47 0.2 2.1 (-1.2, 5.5)

6 -4.1 47 -3.3 0.9 (-2.5, 4.2)

9 -3.7 47 -2.5 1.2 (-2.1, 4.6)

12 -3.0 47 -0.2 2.8 (-0.6, 6.1)

23.5 -0.5 47 -0.0 0.5 (-2.9, 3.8)

5.2.1.1 Assay Sensitivity Analysis
The statistical reviewer used the same statistical model to analyze moxifloxacin and 
placebo data. The results are presented in Table 9. The largest unadjusted 90% lower 
confidence interval is 7.7 ms. By considering Bonferroni multiple endpoint adjustment, 
the largest lower confidence interval is 6.8 ms, which indicates that at least one QTcF 
effect greater than 5 ms due to moxifloxacin could be detected from the study.
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Table 9: Analysis Results of QTcF and QTcF for Moxifloxacin 400 mg (Part B)

Treatment Group

Cohort B + Cohort C
Placebo

Cohort B + Cohort C
Moxifloxacin 400 mg

ΔQTcF ΔQTcF ΔΔQTcF

Time (h) N LS Mean N
LS 

Mean
LS 

Mean 90% CI
Adj

90% CI
-0.5 47 3.6 47 0.1 -3.5 (-6.2, -0.8) (-7.2, 0.2)
0.5 47 0.5 47 3.3 2.8 (0.3, 5.3) (-0.5, 6.2)
1 47 2.0 47 9.3 7.3 (4.8, 9.7) (3.9, 10.6)
2 47 1.2 47 10.3 9.2 (6.7, 11.6) (5.8, 12.5)
3 47 1.8 47 11.1 9.3 (6.8, 11.7) (5.9, 12.6)
4 46 2.2 46 12.4 10.2 (7.7, 12.6) (6.8, 13.5)
6 47 -0.0 47 8.8 8.8 (6.4, 11.3) (5.5, 12.2)
9 47 -0.3 47 7.9 8.2 (5.8, 10.7) (4.9, 11.6)
12 47 0.6 47 5.9 5.3 (2.8, 7.7) (1.9, 8.6)

23.5 47 2.6 47 8.2 5.6 (3.2, 8.1) (2.3, 9.0)
Note: In Part B, Cohort B received a 400-mg single dose of moxifloxacin on Day 1 and placebo 
on Day 14. Cohort C received a 400-mg single dose of moxifloxacin on Day 15 and placebo on 
Day -1.

5.2.1.2 Categorical Analysis
Table 10 lists the number of subjects as well as the number of observations whose QTcF 
values are ≤ 450 ms, between 450 ms and 480 ms, between 480 ms and 500 ms, and >500
ms. No subject’s had QTcF above 480 ms.

Table 10: Categorical Analysis for QTcF 

Treatment
Total 

N
Value<=450 

ms

450 
ms<Value<

=480 ms

480 
ms<Value<

=500 ms
Value>500 

ms
VX-661 100 mg qd 48 48 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

VX-661 300 mg qd 47 47 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Placebo (VX-661) 47 47 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Moxifloxacin 400 mg 47 46 (97.9%) 1 (2.1%) 0 (0.0%) 0 (0.0%)

Placebo (Moxifloxacin) 47 47 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
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Table 11 lists the categorical analysis results for ΔQTcF.  No subject’s change from 
baseline had ΔQTcF above 60 ms.

Table 11: Categorical Analysis of ΔQTcF

Total 
N

Value<=30 
ms

30 
ms<Value<=

60 ms

60 
ms<Value<=

90 ms Value>90 ms

VX-661 100 mg qd 47 47 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

VX-661 300 mg qd 47 47 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Placebo (VX-661) 48 48 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Moxifloxacin 400 mg 46 45 (97.8%) 1 (2.2%) 0 (0.0%) 0 (0.0%)

Placebo (Moxifloxacin) 46 46 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

5.2.2 HR Analysis
The statistical reviewer used mixed model to analyze the ΔHR effect.  The analysis 
results are listed in Table 12 and Table 13. For Part B, the largest upper bounds of the 2-
sided 90% CIs for the mean differences between VX-661 100 mg qd (Day=7) and 
placebo, and VX-300 mg qd (Day=14) and placebo are 2.7 bpm and 3.8 bpm, 
respectively. Table 14 presents the categorical analysis of HR. No subject in the VX-
661 experienced HR greater than 100 bpm.
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Table 12: Analysis Results of HR and HR for VX-661 100 mg
(Part B, Day=7)

Treatment Group

Placebo
Cohort A 

VX-661 100 mg qd

ΔHR ΔHR ΔΔHR

Time (h) N LS Mean N LS Mean
LS 

Mean 90% CI

-0.5 46 -2.9 46 -2.7 0.2 (-2.1, 2.5)

0.5 47 -2.7 47 -2.4 0.3 (-2.0, 2.7)

1 47 -2.8 47 -2.6 0.2 (-2.1, 2.6)

2 46 -2.3 46 -3.3 -1.0 (-3.4, 1.3)

3 47 -1.8 47 -3.6 -1.8 (-4.2, 0.5)

4 47 -2.0 47 -2.9 -0.8 (-3.2, 1.5)

6 47 3.6 47 3.0 -0.5 (-2.9, 1.8)

9 47 0.3 47 -0.5 -0.8 (-3.1, 1.5)

12 47 1.7 47 1.4 -0.3 (-2.6, 2.1)

23.5 47 0.6 47 0.1 -0.5 (-2.8, 1.8)

Reference ID: 4164240



20

Table 13: Analysis Results of HR and HR for VX-661 300 mg
(Part B, Day=14)

Treatment Group

Placebo
Cohort A

VX-661 300 mg qd

ΔHR ΔHR ΔΔHR

Time (h) N LS Mean N
LS 

Mean
LS 

Mean 90% CI

-0.5 47 -3.2 47 -2.4 0.7 (-1.6, 3.1)

0.5 47 -2.3 47 -1.5 0.8 (-1.6, 3.2)

1 47 -2.5 47 -2.9 -0.4 (-2.8, 2.0)

2 47 -2.3 47 -0.9 1.4 (-0.9, 3.8)

3 47 -1.8 47 -2.3 -0.5 (-2.9, 1.8)

4 47 -1.8 47 -0.9 0.9 (-1.5, 3.3)

6 47 4.3 47 4.2 -0.1 (-2.4, 2.3)

9 47 -1.4 47 -0.5 0.9 (-1.5, 3.3)

12 47 1.3 47 2.1 0.8 (-1.6, 3.2)

23.5 47 -1.7 47 -1.8 -0.1 (-2.5, 2.3)

Table 14: Categorical Analysis for HR

Treatment Group
Total

N HR <= 100 bpm HR >100 bpm

VX-661 100 mg qd 47 47 (100%) 0 (0.0%)

VX-661 300 mg qd 47 47 (100%) 0 (0.0%)

Placebo (VX-661) 48 48 (100%) 0 (0.0%)

Moxifloxacin 400 mg 47 47 (100%) 0 (0.0%)

Placebo (Moxifloxacin) 47 47 (100%) 0 (0.0%)

5.2.3 PR Analysis
The statistical reviewer used mixed model to analyze the ΔPR effect.  The analysis 
results are listed in Table 15 and Table 16. For Part B, the largest upper bounds of the 2-
sided 90% CIs for the mean differences between VX-661 100 mg qd (Day=7) and 
placebo, and VX-300 mg qd (Day=14) and placebo are 8.6 ms and 6.9 ms, respectively. 
Table 17 presents the categorical analysis of PR. Two subjects in the VX-661 300 mg 
qd experienced PR greater than 200 ms.
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Table 15: Analysis Results of PR and PR for VX-661 100 mg
 (Part B, Day=7)

Treatment Group

Placebo
Cohort A 

VX-661 100 mg qd

ΔPR ΔPR ΔΔPR

Time (h) N LS Mean N
LS 

Mean
LS 

Mean 90% CI

-0.5 46 1.9 46 1.9 0.0 (-4.7, 4.8)

0.5 47 0.9 47 2.8 1.9 (-2.8, 6.6)

1 47 1.7 47 2.5 0.8 (-3.9, 5.5)

2 46 0.7 46 1.6 0.9 (-3.8, 5.6)

3 47 0.6 47 1.4 0.8 (-3.9, 5.5)

4 47 0.9 47 1.2 0.3 (-4.4, 5.0)

6 47 -0.4 47 -2.3 -2.0 (-6.7, 2.8)

9 47 -0.7 47 0.1 0.8 (-3.9, 5.5)

12 47 -0.9 47 -1.3 -0.4 (-5.1, 4.3)

23.5 47 -1.7 47 2.3 3.9 (-0.8, 8.6)

Table 16: Analysis Results of PR and PR for VX-661 300 mg
(Part B, Day=14)

Treatment Group

Placebo
Cohort A

VX-661 300 mg qd

ΔPR ΔPR ΔΔPR

Time (h) N LS Mean N
LS 

Mean
LS 

Mean 90% CI
-0.5 47 2.9 47 4.3 1.4 (-4.1, 6.9)

0.5 47 3.9 47 3.7 -0.2 (-5.7, 5.3)

1 47 2.7 47 3.7 1.0 (-4.6, 6.5)

2 47 2.9 47 2.4 -0.5 (-6.0, 5.0)

3 47 2.6 47 1.1 -1.5 (-7.0, 4.0)

4 47 1.7 47 1.2 -0.5 (-6.0, 5.1)

6 47 0.8 47 -0.2 -1.0 (-6.5, 4.5)

9 47 0.5 47 -0.2 -0.7 (-6.2, 4.8)
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Treatment Group

Placebo
Cohort A

VX-661 300 mg qd

ΔPR ΔPR ΔΔPR

Time (h) N LS Mean N
LS 

Mean
LS 

Mean 90% CI
12 47 0.1 47 -1.6 -1.7 (-7.2, 3.8)

23.5 47 4.3 47 2.9 -1.4 (-6.9, 4.1)

Table 17: Categorical Analysis for PR

Treatment Group
Total

N PR <= 200 ms PR >200 ms

VX-661 100 mg qd 47 47 (100%) 0 (0.0%)

VX-661 300 mg qd 47 45 (95.7%) 2 (4.3%)

Placebo (VX-661) 48 48 (100%) 0 (0.0%)

Moxifloxacin 400 mg 47 47 (100%) 0 (0.0%)

Placebo (Moxifloxacin) 47 47 (100%) 0 (0.0%)

5.2.4 QRS Analysis
The statistical reviewer used mixed model to analyze the ΔQRS effect.  The analysis 
results are listed in Table 18 and Table 19. For Part B, the largest upper bounds of the 2-
sided 90% CIs for the mean differences between VX-661 100 mg qd (Day=7) and 
placebo, and VX-300 mg qd (Day=14) and placebo are 0.6 ms and 1.0 ms, respectively. 
Table 20 presents the categorical analysis of QRS. Fourteen subjects in the VX-661 at 
doses of 100 mg qd and 300 mg qd experienced QRS greater than 110 ms, please see 
section 5.4.3 for a further discussion on the observed QRS outliers.

Table 18: Analysis Results of QRS and QRS for VX-661 100 mg
(Part B, Day=7)

Treatment Group

Cohort B + Cohort C 
Placebo

Cohort A 
VX-661 100 mg qd

ΔQRS ΔQRS ΔΔQRS

Time (h) N LS Mean N
LS 

Mean
LS 

Mean 90% CI

-0.5 46 0.3 46 -0.3 -0.5 (-1.5, 0.4)

Reference ID: 4164240



23

Treatment Group

Cohort B + Cohort C 
Placebo

Cohort A 
VX-661 100 mg qd

ΔQRS ΔQRS ΔΔQRS

Time (h) N LS Mean N
LS 

Mean
LS 

Mean 90% CI

0.5 47 0.4 47 -0.2 -0.6 (-1.5, 0.3)

1 47 0.2 47 -0.1 -0.3 (-1.2, 0.6)

2 46 0.3 46 -0.2 -0.4 (-1.4, 0.5)

3 47 0.2 47 -0.2 -0.3 (-1.3, 0.6)

4 47 0.1 47 -0.2 -0.4 (-1.3, 0.5)

6 47 0.4 47 -0.2 -0.6 (-1.5, 0.3)

9 47 0.3 47 -0.4 -0.7 (-1.6, 0.3)

12 47 0.1 47 -0.5 -0.6 (-1.5, 0.3)

23.5 47 0.2 47 -0.2 -0.3 (-1.3, 0.6)

Table 19: Analysis Results of QRS and QRS for VX-661 300 mg
(Part B, Day=14)

Treatment Group

Cohort B + Cohort C
Placebo

Cohort A
VX-661 300 mg qd

ΔQRS ΔQRS ΔΔQRS

Time (h) N LS Mean N
LS 

Mean
LS 

Mean 90% CI

-0.5 47 0.4 47 0.4 -0.0 (-0.7, 0.7)

0.5 47 0.4 47 0.2 -0.2 (-0.9, 0.5)

1 47 0.3 47 0.3 -0.1 (-0.8, 0.7)

2 47 0.4 47 0.6 0.2 (-0.5, 1.0)

3 47 0.3 47 0.2 -0.1 (-0.8, 0.6)

4 47 0.3 47 0.5 0.2 (-0.6, 0.9)

6 47 0.3 47 0.2 -0.1 (-0.8, 0.6)

9 47 0.3 47 0.1 -0.2 (-1.0, 0.5)

12 47 0.1 47 0.1 -0.0 (-0.7, 0.7)

23.5 47 0.3 47 0.4 0.1 (-0.6, 0.8)
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Table 20: Categorical Analysis for QRS

Treatment Group
Total

N QRS <= 110 ms QRS > 110 ms

VX-661 100 mg qd 47 41 (87.2%) 6 (12.8%)

VX-661 300 mg qd 47 39 (83.0%) 8 (17.0%)

Placebo (VX-661) 48 38 (79.2%) 10 (20.8%)

Moxifloxacin 400 mg 47 33 (70.2%) 14 (29.8%)

Placebo (Moxifloxacin) 47 33 (70.2%) 14 (29.8%)

5.3 CLINICAL PHARMACOLOGY ASSESSMENTS

The mean drug concentration-time profile is illustrated in Figure 5 for VX-661 and two 
of the major metabolites (M1-661 and M2-661).

Figure 5: Mean concentration-time profiles for 300 mg (blue line for day 14) and 
100 mg VX-661 (red lines days 1 and 7) of VX-661 (top panel), M1-661(middle 

panel) and M2-661 (bottom panel). For each plot, the bottom red line is for day 1 
and the upper red line is for day 7.
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The relationship between ΔΔQTcF and VX-661, M1-661 and M2-611 is shown in Figure 
6, which did not suggest an exposure-response relationship for QTcF, consistent with the 
analysis presented in section 5.2. 
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Figure 6: Plot of QTcF change from placebo and baseline adjusted (ΔΔQTcF) 
against concentrations of VX661, M1-661 and M2-661. The blue line represents 

mean predicted (FDA analysis).
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5.4 ASSESSMENTS

5.4.1 Safety assessments
None of the events identified to be of clinical importance per the ICH E14 guidelines 
(i.e., syncope, seizure, significant ventricular arrhythmias or sudden cardiac death) 
occurred in this study.  Two subjects in the placebo arm (cohort B in part B) reported pre-
syncope episode.

5.4.2 ECG assessments
Overall ECG acquisition and interpretation in this study appears acceptable, however, as 
noted in Table 20, a high percentage of subjects had QRS > 110 ms. A subset of the ECG 
waveforms with QRS > 110 ms were reviewed, and the majority of the reviewed QRS 
measurements appear to have the onset of the QRS complex located too early and as a 
result the QRS duration is measured too long (Figure 7). However, as the majority of the 
QRS measurements were not used for computation of the QT interval (only 0.79%) and 
no significant QT bias was observed (section 5.4.2), it is unlikely that the problems with 
the QRS onset will impact the QT measurements.

Figure 7: ECG waveform where the QRS was measured to be greater than 110 ms 
and the QRS onset appears to have been located too early. Vertical dashed lines 

show annotations submitted by the sponsor. Horizontal red lines show the length of 
intervals in ms.

5.4.3 Other ECG Intervals
While, there are concerns with the PR and QRS measurements provided (see section 
5.4.2), these concerns are unlikely to impact the interpretability of the changes in PR and 
QRS. This is because, the issues with QRS onset are most prominent in the placebo group 
and no trends for changes in ∆PR or ∆QRS were observed in the treatment arms. 
Additionally, no clinical manifestations of PR prolongation were noted in preclinical or 
clinical studies. With regards to QRS, the lack of changes in QTc (Table 7 and Table 8) 
supports an absence of QRS changes, as the QTc interval includes QRS. The data 
provided therefore suggests an absence of clinically significant changes in PR and QRS.
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6 APPENDIX

6.1 HIGHLIGHTS OF CLINICAL PHARMACOLOGY
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6.2 ECG ASSESSMENTS
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