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ABSTRACT (Limit: 250; currently: 393)

Background: Tezacaftor/ivacaftor is an approved CFTR modulator shown to be efficacious and
generally safe and well tolerated over 8 to 24 weeks in Phase 3 clinical studies in participants
>12 years of age with CF homozygous for the F508del-CFTR mutation (F/F; study 661-106) or
heterozygous for the F508del-CFTR mutation and a residual function mutation (F/RF; study
661-108). Longer-term (>24 weeks) safety and efficacy of tezacaftor/ivacaftor has not been
evaluated in clinical studies. Here, we present results of study 661-110, a 96-week open-label
extension study that evaluated long-term safety, tolerability, and efficacy of tezacaftor/ivacaftor
in participants >12 years of age homozygous or heterozygous for the F508del-CFTR mutation.
Methods: Participants were >12 years of age, had CF, were homozygous or heterozygous for
F508del-CFTR, and completed one of several studies of tezacaftor/ivacaftor. Participants
received tezacaftor 100 mg once daily and ivacaftor 150 mg once every 12 hours for up to 96
weeks. The primary endpoint of study 661-110 was safety and tolerability. Secondary endpoints
were changes in lung function, nutritional parameters, and respiratory symptom scores;
pulmonary exacerbations; and pharmacokinetic parameters. A post hoc analysis evaluated the rate
of lung function decline in F/F participants who received up to 120 weeks of tezacaftor/ivacaftor
in studies 661-106 (F/F) and/or 661-110 compared with a matched cohort of CFTR modulator—
untreated historical £/F controls from the Cystic Fibrosis Foundation Patient Registry.
(ClinicalTrials.gov identifier, NCT02565914)

Findings: This study was conducted from August 31, 2015, to May 31, 2019. The safety profile
of tezacaftor/ivacaftor in study 661-110 (n=1042) was consistent with CF manifestations and
with the safety profiles of the parent studies. Twenty-two participants (2-1%) had TEAEs leading

to discontinuation; 351 (33-7%) had serious TEAEs. F/F (n=459) and F/RF (n=226) participants
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beginning tezacaftor/ivacaftor in study 661-110 had improvements in efficacy endpoints
consistent with parent studies; improvements in tezacaftor/ivacaftor groups observed in the
parent studies were generally maintained in study 661-110. The annualized rate of lung function
decline was 61-5% (95% CI, 35-8 to 86-1) lower in tezacaftor/ivacaftor—treated F/F participants
versus untreated matched historical controls.

Interpretation: Tezacaftor/ivacaftor was generally safe, well tolerated, and efficacious for up to
120 weeks. Rate of lung function decline was significantly reduced in F/F participants,
consistent with CF disease modification. Our results support the clinical benefit of long-term
tezacaftor/ivacaftor treatment for people >12 years of age with CF with F/F or F/RF genotypes.

Funding: Vertex Pharmaceuticals Incorporated.

RESEARCH IN CONTEXT

Evidence before this study

We searched PubMed on September 11, 2020, using the terms “ivacaftor” or “VX-770” and
“tezacaftor” or “VX-661”, with no restrictions on publication date or language. We retrieved
four relevant clinical trial publications: a Phase 3 trial of tezacaftor/ivacaftor (TEZ/IVA; up to 24
weeks) in participants >12 years of age with cystic fibrosis (CF) homozygous for the F508del-
CFTR mutation (study 661-106; F/F participants), a Phase 3 trial of TEZ/IVA (up to 12 weeks)
in participants >12 years of age with CF heterozygous for the F508del-CFTR mutation and a
minimal function mutation (study 661-107; F/MF participants), a Phase 3 trial of TEZ/IVA (up
to 8 weeks) in participants >12 years of age with CF heterozygous for the F508del-CFTR

mutation and a residual function mutation (study 661-108; F/RF participants), and a Phase 3b
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trial of TEZ/IVA (up to 56 days) in participants >12 years of age with CF homozygous for the
F508del-CFTR mutation who discontinued lumacaftor/ivacaftor due to treatment-related
respiratory signs or symptoms (study 661-114; F/F participants). The clinical efficacy and safety
of TEZ/IVA in people >12 years of age with CF was established based on the results of Phase 3

trials 661-106 and 661-108.

Added value of this study

The safety and efficacy of longer-term (>24 weeks) TEZ/IVA treatment has not been previously
evaluated in clinical studies. Study 661-110 was a 96-week open-label extension study designed
to assess long-term safety, tolerability, and efficacy of TEZ/IVA in participants >12 years of age
homozygous or heterozygous for the F508del-CFTR mutation who completed one of several
pivotal parent studies of TEZ/IVA, including studies 661-106 (F/F) and 661-108 (£/RF). The
rate of lung function decline in TEZ/IV A-treated participants has not been previously evaluated.
A post hoc analysis was conducted to evaluate rate of lung function decline in F/F participants
who received up to 120 weeks of TEZ/IVA in studies 661-106 (¥/F) and 661-110 compared with
a matched cohort of CF transmembrane conductance regulator (CFTR) modulator—untreated
historical F/F controls from the Cystic Fibrosis Foundation Patient Registry. We observed that
up to 120 weeks of TEZ/IVA treatment was generally safe and well tolerated, with a safety
profile consistent with that observed in the parent studies. The observed benefits of TEZ/IVA on
lung function, nutritional status, and pulmonary exacerbation rates were generally maintained for
up to 120 weeks of treatment. Post hoc analysis demonstrated that TEZ/IVA treatment was
associated with a significant reduction in lung function decline in F/F participants compared

with CFTR modulator—untreated historical F/F controls.
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Implications of all the available evidence

Study 661-110 showed that TEZ/IVA was generally safe and well tolerated for up to 120 weeks,
with a safety profile consistent with that observed in the parent studies. Our results support the
clinical value of long-term TEZ/IVA treatment for people >12 years of age with CF with an F/F
or F/RF genotype. The rate of lung function decline was significantly reduced in F/F participants

taking TEZ/IVA, consistent with modification of the course of CF disease.
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INTRODUCTION

Cystic fibrosis (CF) is a life-shortening, multisystem genetic disease affecting approximately
85,000 people worldwide.! CF is caused by mutations in the CF transmembrane conductance
regulator (CFTR) gene that reduce the quantity and/or function of the CFTR protein (an anion
channel) on epithelial cell surfaces.!? The F508del-CFTR mutation, the most common CFTR
mutation, severely impairs the processing and trafficking of the CFTR protein to the epithelial
cell surface and the function of the CFTR protein that reaches the cell surface.?* People with two
copies of the F508del-CFTR mutation (F/F genotype) develop severe multisystem disease with
progressive loss of lung function.*® Approximately 5% of people with CF (pwCF) have CFTR
mutations resulting in residual CFTR anion transport due to partially retained CFTR expression
and function on epithelial cell surfaces.*® However, pwCF possessing residual function (RF)
mutations still develop multisystem manifestations of CF and severe disease.*’ RF mutations are
most commonly inherited with the F508del-CFTR mutation (F/RF genotype) on the other allele.®
Compared with pwCF who are homozygous for F508del-CFTR (F/F), those with F/RF
genotypes generally have slower disease progression and are more likely to be pancreatic
sufficient and have sweat chloride concentrations <90 mmol/L, indicative of partially preserved
CFTR activity.®*!! Nevertheless, pwCF with F/RF genotypes develop lung disease with

increasing age and die prematurely.’

Small-molecule CFTR modulator (CFTRm) therapies have been developed for pwCF that target
the underlying CFTR dysfunction.!>!> CFTR correctors (e.g., lumacaftor, tezacaftor, and
elexacaftor) bind to the protein product of the F508del-CFTR mutation to improve processing of

the mutant, misfolded protein and its trafficking to cell surfaces.!>!'> CFTR potentiators (e.g.,
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ivacaftor [IVA]) increase the open probability of the CFTR channels present on cell surfaces.!?
The first two approved CFTRm therapies, IVA and lumacaftor/ivacaftor combination therapy
(LUM/IVA), were shown to modify the progression of CF disease in their indicated populations
compared with matched CFTRm-untreated controls in the US CF Foundation Patient Registry
(CFFPR).!'*! Both IVA and LUM/IVA treatments reduced lung function decline in their
indicated populations.'®!® In addition, IVA treatment was associated with reductions in
mortality, lung transplant, pulmonary exacerbation, and hospitalization rates and improvements
in nutritional status.'®!7 Tezacaftor/ivacaftor combination therapy (TEZ/IVA) was shown to be
effective and generally safe and well tolerated in 24- or 8-week Phase 3 clinical studies
(EVOLVE or EXPAND, respectively) in participants >12 years of age with CF who have F/F or
F/RF genotypes, respectively.?®?! TEZ/IVA is approved to treat pwCF with TEZ/IVA-
responsive mutations who are >6 years of age in the United States and >12 years of age in other
regions.???3 The safety and efficacy of longer-term (>24 weeks) TEZ/IVA use has not been

evaluated in clinical studies.

Here, we report the findings of a 96-week extension study (661-110; EXTEND) that assessed the
long-term safety and efficacy of TEZ/IVA treatment in participants >12 years of age with CF
homozygous or heterozygous for the F508del-CFTR mutation who completed a placebo (PBO)
and/or IVA-controlled parent study of TEZ/IVA. A post hoc analysis was also conducted to
evaluate the rate of lung function decline in F/F participants who received up to 120 weeks of
TEZ/IVA in studies 661-106 (F/F) and/or 661-110, compared with a matched cohort of CFTRm-
untreated historical F/F controls from the CFFPR. This analysis was not possible in the F/RF

cohort due to an insufficient sample size.
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METHODS

Study Design and Eligibility Criteria

Study 661-110 (ClinicalTrials.gov identifier, NCT02565914) was a 96-week, Phase 3,
multicenter, open-label study (Figure 1) in participants >12 years of age with CF homozygous or
heterozygous for the F508del-CFTR mutation who completed one of several studies of
TEZ/IVA. Participants who completed study-drug treatment (TEZ/IVA, IVA alone, or PBO)
during the treatment period in parent studies 661-103 (NCT02070744; F/F), 661-106
(NCT02347657; F/F),° 661-107 (NCT02516410; F/MF [heterozygous for F508del-CFTR and a
minimal function CFTR mutation]),>* 661-108 (NCT02392234; F/RF),?' 661-109
(NCTO02412111; F/gating or F/R117H [heterozygous for F508del-CFTR and either a CFTR
gating or a R117H-CFTR mutation]), or 661-111 (NCT02508207; F/F) were eligible for study
661-110. Study 661-103 (F/F) was a Phase 2, randomized, PBO-controlled, 12-week study of the
safety, efficacy, pharmacokinetics, and pharmacodynamics of TEZ/IVA in participants >18 years
of age with CF. Study 661-106 (F/F) was a Phase 3, randomized, PBO-controlled, 24-week
study of the efficacy and safety of TEZ/IVA in participants >12 years of age with CF.2’ Study
661-107 (F/MF) was a Phase 3, randomized, PBO-controlled, 12-week study of the efficacy and
safety of TEZ/IVA in participants >12 years of age with CF.2* Study 661-108 (F/RF) was a
Phase 3, randomized, PBO- and IVA-controlled, crossover study (2 8-week interventional
periods) of the efficacy and safety of TEZ/IVA in participants >12 years of age with CF.?! Study
661-109 (F/gating and F/R117H) was a Phase 3, randomized, IVA-controlled, 8-week study of
the efficacy and safety of TEZ/IVA in participants >12 years of age with CF. Study 661-111

(F/F) was a Phase 2, randomized, PBO-controlled, 29-day exploratory study of the effects of
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TEZ/IVA on lung and extrapulmonary systems in participants >18 years of age with CF.
Efficacy in 661-110 was reported only in participants with an F/F or F/RF genotype who
enrolled from study 661-106 (F/F) or 661-108 (F/RF); eligible RF mutations for 661-108 (F/RF)
are reported in the appendix (p 9). Participants from studies 661-107 (F/MF) and 661-109
(F/gating or F/R117H) were discontinued early from study 661-110 because these parent studies
did not meet their primary endpoint; accordingly, efficacy was not assessed in these participants
in 661-110. Efficacy endpoints were assessed in participants who transitioned from studies 661-
103 (F/F) and 661-111 (F/F); however, the sample sizes were small and results from these
participants are not reported here. Exclusion criteria included history of any comorbidity (e.g.,
cirrhosis with portal hypertension) that, in the opinion of the investigator, might confound the
results of the study or pose an additional risk in administering TEZ/IVA to participants. Full

eligibility criteria are reported in the appendix (pp 10-11).

Participants received TEZ 100 mg once daily and IVA 150 mg every 12 hours for up to 96
weeks. Procedural methods on the transition to study 661-110, the timing of assessments, and

treatment compliance are reported in the appendix (p 7).

Objectives and Endpoints

The primary objective of study 661-110 was to evaluate the long-term safety and tolerability of
TEZ/IVA in participants with CF homozygous or heterozygous for the F508del-CFTR mutation.
The primary endpoint was safety and tolerability based on adverse events (AEs), ophthalmologic

examinations (in participants <18 years of age at the date of informed consent/assent in the

10
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parent study), clinical laboratory values (serum chemistry, hematology, coagulation, lipids,

vitamins, and urinalysis), standard digital electrocardiograms, vital signs, and pulse oximetry.

The secondary objective was to evaluate the long-term efficacy of TEZ/IVA. Secondary
endpoints were absolute change from baseline in percent predicted forced expiratory volume in 1
second (ppFEV1); relative change from baseline in ppFEV1; number of pulmonary exacerbations
(PEXx); absolute change from baseline in body mass index (BMI), BMI z score (in participants
<20 years of age), CF Questionnaire—Revised (CFQ-R) respiratory domain score, body weight,
body weight z score (in participants <20 years of age), and height z score (in participants <20
years of age); time to first PEx; and pharmacokinetics parameters of TEZ, M1-TEZ, IVA, and

M1-IVA.

A post hoc analysis of the rate of lung function decline was conducted on F/F participants treated
with TEZ/IVA for up to 120 weeks in studies 661-106 (F/F) and/or 661-110 and a propensity
score—matched cohort of CFTRm-untreated F/F historical controls >12 years of age using data
from the CFFPR from 2012 through 2014, prior to commercial availability of the first CFTRm
for F/F pwCF in the United States. To be eligible for the analysis, both TEZ/IV A—treated and
historical control participants had to have at least three consecutive lung function measurements

spanning >6 months.

Statistical Analyses
This study did not have a target sample size; a convenience sample was used (see the appendix

p 7 for additional information). The Safety Set included all participants, regardless of their

11
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genotype and from all 6 parent studies, who received at least one dose of study drug at any time
during the 96-week treatment period of study 661-110. The Full Analysis Set (FAS) included all
participants who received at least one dose of study drug at any time during the 96-week
treatment period of study 661-110 and had F/F or F/RF genotypes. There were two efficacy sets:
the 106/110 Efficacy Set (¥/F) included all participants in the FAS who transitioned from study
661-106 (F/F), and the 108/110 Efficacy Set (#/RF) included all participants in the FAS who
transitioned from study 661-108 (F/RF). PEx were analyzed using the 106/110 PEx Analysis Set
(F/F) or the 108/110 PEx Analysis Set (F/RF), which included all participants receiving
TEZ/IVA in either studies 661-106 (F/F) or 661-108 (F/RF), respectively, and/or 661-110. For
the PEx analysis in participants transitioning from study 661-108 (F#/RF), only PEx data from
period 2 of study 661-108 (F/RF) were pooled with PEx data from study 661-110 because there

was an 8-week TEZ/IVA washout between the two treatment periods in study 661-108 (F/RF).

Continuous variables were summarized using descriptive statistics: number of participants,
mean, SD, median, minimum, and maximum. Categorical variables were summarized using
counts and percentages. Continuous efficacy endpoints were analyzed using a mixed-effects
model for repeated measures. Wang and Hankinson (W-H) equations were used to calculate
ppFEV1 for change-from-baseline analyses.?>*$ The number of PEx was analyzed using a
negative binomial regression model, and time to first PEx was analyzed using the Kaplan-Meier
approach. Statistical comparisons of PEx rates in study 661-110 versus those in the parent
studies were not conducted because PEx events in the parent studies in participants receiving
TEZ/IVA treatment were pooled with the PEx events in participants in study 661-110 in the PEx

Analysis Sets.
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In the 106/110 Efficacy Set (F/F), endpoints were assessed in two groups who transitioned to
study 661-110: participants randomized to PBO (PBO-TEZ/IVA) and those randomized to
TEZ/IVA (TEZ/IVA-TEZ/IVA) in study 661-106 (¥/F). In the 108/110 Efficacy Set (¥/RF),
endpoints were assessed in three groups who transitioned to study 661-110 based on the
treatment assignment from period 2 in the parent study: participants randomized to PBO (PBO-
TEZ/IVA), IVA (IVA-TEZ/IVA), and TEZ/IVA (TEZ/IVA-TEZ/IVA) in study 661-108 (F/RF).
In the 106/110 Efficacy Set (F/F), for participants who were randomized to the PBO group in
study 661-106 (F/F), baseline was defined as the most recent nonmissing measurement before
the first dose of study drug in study 661-110 because the study specified that a previous value
that is available (e.g., Screening) should be used if the Day 1 value was missing. For efficacy
analyses of endpoints in all other groups, baseline was defined as the most recent nonmissing
measurement before the first dose of study drug in the parent study. Results were not compared
between groups within study 661-110; data from groups in study 661-110 and data from parent

studies are displayed only to allow visual comparisons.

In the post hoc analysis of rate of lung function decline, TEZ/IV A—treated F/F participants were
matched with up to five eligible F/F historical controls in the CFFPR using the propensity score
method (appendix pp 12-13) previously described in similar analyses with IVA and
LUM/IVA.'®1 In this analysis, Global Lung (Function) Initiative (GLI) equations were used to
calculate ppFEV| to be consistent with the CFFPR.?’” W-H equations were used in a sensitivity
analysis. For TEZ/IV A—treated participants, the analysis excluded spirometry measurements in

the first 22 days after TEZ/IVA initiation in order to exclude acute lung function improvements
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observed with TEZ/IVA initiation from the slope estimation. In a sensitivity analysis, to evaluate
potential selection bias in comparing a clinical trial population with a registry population, pwCF
in the registry who had a record of participating in any clinical trial were excluded from the
analysis. Further details about analysis methods, including additional sensitivity analyses, are

provided in the appendix (pp 7-8).

SAS version 9.4 software (SAS Institute, Cary, NC, USA) was used for all statistical analyses.

Ethical Considerations

The study protocol was reviewed and approved by local institutional review boards or ethics
committees. Written informed consent (and assent, if applicable) was provided before screening.
This study was conducted in accordance with the Declaration of Helsinki, local applicable laws
and regulations, and current Good Clinical Practice Guidelines of the International Council for

Harmonisation of Technical Requirements for Pharmaceuticals for Human Use.

Role of the Funding Source

The funder participated in the design of the protocol, conducted the statistical analysis, collected
the data, and was involved in the data interpretation. Medical writing, editorial support, and
coordination were provided by the funder. All authors had full access to the study data. All
authors contributed to data interpretation, conception, drafting, and/or revisions to the

manuscript, and all approved the final version that was submitted for publication.

RESULTS
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Disposition and Baseline Characteristics of Participants

This study was conducted from August 31, 2015, to May 31, 2019. Of 1044 participants enrolled
in study 661-110, 1042 received at least one dose of study drug at any time during the 96-week
treatment period of study 661-110 and were included in the Safety Set (Figure 1); the Safety Set
included participants from all 6 parent studies (study 661-103, n=23; study 661-106, n=462;
study 661-107, n=159; study 661-108, n=227; study 661-109, n=138; study 661-111, n=33). Of
these 1042 participants, 253 participants (24-3%) who had enrolled in study 661-110 after
completing studies 661-107 (F/MF) or 661-109 (F/gating or F/R117H) were discontinued from
study 661-110 by the sponsor when these parent studies demonstrated that TEZ/IVA was not
efficacious in participants with these mutations versus the study comparator. Participants from
the 661-107 (F/MF) and 661-109 (F/gating or F/R117H) studies were included in the Safety Set
but not in the Efficacy Sets. Of the 789 remaining participants, 682 (86-4%) completed the 96-
week treatment regimen, 24 (3-0%) discontinued due to AEs, and 83 (10-5%) discontinued for
other reasons (appendix p 14). Among the 24 participants who discontinued TEZ/IVA due to
AEs, two participants discontinued TEZ/IVA due to AEs that occurred outside the treatment-
emergent period (from start of TEZ/IVA to 28 days after the last dose of TEZ/IVA, as defined in
the protocol and statistical analysis plan). Thus, there were 24 discontinuations due to AEs but
only 22 discontinuations due to treatment-emergent AEs (TEAEs). There were 741 participants
in the FAS, 459 in the 106/110 Efficacy Set (F/F), 226 in the 108/110 Efficacy Set (F/RF), 479
in the 106/110 PEx Analysis Set (F/F), and 233 in the 108/110 PEx Analysis Set (#/RF).
Demographics and baseline characteristics for the 106/110 (F/F) and 108/110 (F/RF) Efficacy

Sets are reported in Table 1. In the 106/110 (#/F) and 108/110 (¥/RF) Efficacy Sets, the mean

15



325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

(SD) age at screening was 26-1 (10-4) years and 35-1 (14-2) years, respectively, and the mean

(SD) baseline ppFEV1 was 60-0 (15-1) and 62-2 (14-5), respectively.

Primary Endpoint: Safety

The mean (SD) TEZ/IVA exposure for participants in the Safety Set was 76-0 (31-8) weeks;
after excluding participants from parent studies 661-107 (F/MF) and 661-109 (F/gating or
F/R117H) who were discontinued from study 661-110, the mean (SD) exposure was 90-2 (18-2)
weeks. Of 1042 participants, 995 (95-5%) had at least one TEAE (appendix p 15). The most
frequent TEAEs (>10% of participants) were infective PEx of CF, cough, nasopharyngitis,
sputum increased, hemoptysis, headache, pyrexia, oropharyngeal pain, upper respiratory tract
infection, abdominal pain, nausea, and diarrhea. Time-adjusted AE rates (number of AEs per 100
participant-years) for the most frequent TEAEs were generally comparable to or lower than the
time-adjusted rates for the TEZ/IVA group in study 661-106 (F/F) (Table 2). The majority of
participants had mild or moderate TEAEs that were deemed unlikely related or not related to
study drug. Ninety participants (8-6%) had TEAEs leading to treatment interruption, and 22
(2:1%) had TEAEs leading to treatment discontinuation. The most frequent TEAEs leading to
treatment discontinuation (occurring in at least two participants) were increased aspartate and
alanine aminotransferase (n=4 [0-4%] each), increased blood creatine phosphokinase (n=4

[0-:4%]), and infective PEx of CF (n=2 [0-2%)]).

Serious TEAEs (SAEs) were experienced by 351 participants (33-7%); the most frequently
reported SAEs (occurring in >1% of participants) were infective PEx of CF (n=243 [23-3%)]),

hemoptysis (n=25 [2-4%]), and distal intestinal obstruction syndrome (n=12 [1-2%]). No deaths
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occurred during the treatment-emergent period. Two deaths occurred after the treatment-
emergent period: one due to influenza-related complications and the other due to esophageal

cancer. The investigators deemed the events leading to death as not related to the study drug.

Based on prior experience with CFTR modulators, elevated transaminases and respiratory events
and symptoms were predefined as AEs of interest in study 661-110.28-3° Sixty-four participants
(6-1%) had an AE of elevated transaminases, the majority of which were mild or moderate in
severity (appendix p 16). Five participants (0-5%) had SAEs of elevated transaminases, and five
(0-5%) had AEs of elevated transaminases that led to treatment discontinuation. Liver function
test results that met threshold criteria are summarized in the appendix (p 17). A total of 181
participants (17-4%) had AEs of respiratory events and symptoms (appendix p 18). Most
treatment-emergent respiratory events were mild or moderate in severity, and none were serious

or led to treatment discontinuation.

No clinically meaningful trends were observed in serum chemistry, hematology, coagulation,
urinalysis, vital signs, physical examinations, ophthalmological examinations, standard

electrocardiograms, or pulse oximetry.

Secondary Endpoints: Efficacy

In the 106/110 (F/F) Efficacy Set, the least squares (LS) mean absolute change from baseline in
ppFEV1 at week 96 was 2-1 percentage points (95% CI, 0-8 to 3-3) in the PBO-TEZ/IVA group
and 2-0 percentage points (95% CI, 0-7 to 3-2) in the TEZ/IVA-TEZ/IVA group (appendix pp

19-20). In the 108/110 (F/RF) Efficacy Set, the LS mean absolute change from baseline in
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ppFEV1 at week 96 was 41 percentage points (95% CI, 2-2 to 6-0) in the PBO-TEZ/IVA group,
6-7 percentage points (95% CI, 4-7 to 8-7) in the IVA-TEZ/IVA group, and 7-5 percentage
points (95% CI, 5-6 to 9-4) in the TEZ/IVA-TEZ/IVA group (appendix pp 21-22). In the
106/110 (F/F) and 108/110 (F/RF) Efficacy Sets, PBO-TEZ/IVA participants in study 661-110
had an increase in ppFEV1 that was similar in magnitude to that observed in TEZ/IV A—treated
participants in their parent studies. Increases in ppFEV1 observed in each efficacy set in study
661-110 were generally maintained for up to 120 weeks of TEZ/IVA treatment (appendix pp
19-22; Figure 2A; Figure 3A). In the 106/110 (£/F) and 108/110 (F/RF) Efficacy Sets, the
increases in relative change in ppFEV1 from baseline (appendix pp 19-22) were similar to those

for absolute change from baseline in ppFEV1.

In the 106/110 PEx Analysis Set (¥/F), in the PBO-TEZ/IVA group, the estimated annualized
event rates for PEx, PEx requiring intravenous (IV) antibiotics, and PEx requiring hospitalization
were 0-68 (95% CI, 0-55 to 0-83), 0-34 (95% CI, 0-25 to 0-44), and 0-23 (95% CI, 0-16 to 0-32),
respectively (appendix pp 19-20). In the TEZ/IVA-TEZ/IVA group, the estimated annualized
event rates for PEx, PEx requiring IV antibiotics, and PEx requiring hospitalization were 0-76
(95% CI, 0-63 to 0-92), 0-:36 (95% CI, 0-28 to 0-47), and 0-24 (95% CI, 0-18 to 0-32),

respectively.

In the 108/110 PEx Analysis Set (/RF), in the PBO-TEZ/IVA group, the estimated annualized
event rates for PEx, PEx requiring IV antibiotics, and PEx requiring hospitalization were 0-44
(95% CI, 0-29 to 0-66), 0-09 (95% CI, 0-04 to 0-22), and 0-07 (95% CI, 0-03 to 0-18),

respectively (appendix pp 21-22). In the IVA-TEZ/IVA group, the estimated annualized event
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rates for PEx, PEx requiring IV antibiotics, and PEx requiring hospitalization were 0-28 (95%
CI, 0-18 to 0-44), 0-09 (95% CI, 0-04 to 0-22), and 0-09 (95% CI, 0-04 to 0-22), respectively. In
the TEZ/IVA-TEZ/IVA group, the estimated annualized event rates for PEx, PEx requiring IV
antibiotics, and PEx requiring hospitalization were 0-22 (95% CI, 0-14 to 0-35), 0-05 (95% CI,

0-02 to 0-13), and 0-05 (95% CI, 0-02 to 0-13), respectively.

In the 106/110 (F/F) and 108/110 (F/RF) PEx Analysis Sets, the estimated PEx event rate per
year with TEZ/IVA treatment in study 661-110 was numerically lower than that in the PBO
group in the respective 661-106 (F/F) and 661-108 (F/RF) parent studies and comparable to that
in the TEZ/IVA group in these parent studies (appendix pp 19-22; Figure 2B; Figure 3B).
Improvements in rates of PEx requiring hospitalization and/or IV antibiotics followed a similar
pattern as the overall PEx rate in the 106/110 PEx Analysis Set (F/F). Rates of PEx requiring
hospitalization and rates of PEx requiring treatment with IV antibiotics were not evaluated in
study 661-108 (F/RF) (due to the short treatment period) but were low in all three groups that
transitioned from study 661-108 (F/RF) to study 661-110. Time to first PEx is shown in the

appendix (p 24), and the event-free probabilities are shown in the appendix (pp 19-22).

In the 106/110 (F/F) Efficacy Set, the LS mean absolute change from baseline in CFQ-R
respiratory domain score at week 96 was 1-7 (95% CI, =0-6 to 4-0) in the PBO-TEZ/IVA group
and 3-0 (95% CI, 0-7 to 5-3) in the TEZ/IVA-TEZ/IVA group (appendix pp 19-20). In the
108/110 (F/RF) Efficacy Set, the LS mean absolute change from baseline in CFQ-R respiratory
domain score at week 96 was 10-3 (95% CI, 7-0 to 13-6) in the PBO-TEZ/IVA group, 11-2

(95% CI, 7-7 to 14-7) in the IVA-TEZ/IVA group, and 13-8 (95% CI, 10-3 to 17-2) in the
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TEZ/IVA-TEZ/IVA group (appendix pp 21-22). In the 106/110 (F/F) and 108/110 (F/RF)
Efficacy Sets, PBO-TEZ/IVA participants in study 661-110 had an improvement in CFQ-R
respiratory domain score that was similar in magnitude to the improvement in CFQ-R respiratory
domain score observed in TEZ/IVA-treated participants in their parent studies. The benefits in
CFQ-R respiratory domain score observed in each efficacy set in study 661-110 were generally

maintained for up to 120 weeks of treatment (appendix pp 19-22; Figure 2C; Figure 3C).

In the 106/110 (F/F) and 108/110 (F/RF) Efficacy Sets, increases in BMI and weight observed in
the parent studies were generally maintained in all treatment groups over 96 weeks in study 661-
110 (appendix pp 19-22; Figure 2D; Figure 3D). The mean z scores (BMI, weight, and height
in participants <20 years of age) remained stable and close to the mean values for the age-

matched general population during the 96 weeks in both efficacy sets (appendix pp 19-22).

Secondary Endpoint: Pharmacokinetics
The pharmacokinetics exposures to TEZ, IVA, and major metabolites were similar to those

observed in the parent studies (data not shown).

Analysis of Rate of Lung Function Decline

A total of 407 F/F participants receiving TEZ/IVA in study 661-106 (F¥/F) and/or study 661-110
were propensity score—matched to 1383 CFTRm-untreated F/F historical controls in the CFFPR
who met the inclusion criteria (on average, 3-4 controls per TEZ/IV A—treated participant)
(appendix p 25). The two groups were well matched across baseline characteristics based on

effect size differences of <0-20 and P>0-10 (appendix pp 12-13); in both groups, mean age was
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approximately 26 years, and baseline ppFEV1 was approximately 59 (Table 3). The time frame
for this analysis was 2015 to 2019 for the F/F participants receiving TEZ/IVA and 2012 to 2014
for the historical controls. The annualized rate of ppFEV1 decline was significantly lower for
TEZ/IV A—treated participants versus untreated matched-control participants: —0-80 (95% CI,
—1-31 to —0-30) in the TEZ/IVA group and —2-08 (95% CI, —2:34 to —1-82) in the CFFPR
historical control group (Figure 4). The mean difference (CFFPR control group versus TEZ/IVA
group) was —1-27 per year (95% CI, —1-84 to —0-71; P<0-001), which represents a 61-5%
relative reduction (95% CI, 35-8 to 86-1) in the annualized rate of decline in ppFEV1. In the
sensitivity analysis excluding registry historical controls who had a record of participating in
clinical trials, the resulting difference in the annualized rate of lung function decline was —1-39
per year (95% CI, —1-96 to —0-82; P<0-001), representing a 61-7% relative reduction (95% CI,
38-0 to 84-2) (appendix p 23). Additional sensitivity analyses were conducted and yielded

consistent findings, with a range of relative reduction from 59-7% to 61-7%.

DISCUSSION

This study is the first to evaluate the long-term safety and efficacy of the dual CFTRm TEZ/IVA.
TEZ/IVA was found to be generally safe and well tolerated for up to 96 weeks in this open-label
extension study 661-110. With extended treatment in study 661-110, the AE profile of TEZ/IVA
remained consistent with prior PBO-controlled parent studies.?*?! Most pwCF had at least one
TEAE over 96 weeks in study 661-110; this finding is not surprising given the morbidity
associated with CF and is entirely consistent with prior experience in long-term extension studies
of other CFTR modulators.'*3! No increases in time-adjusted rates of TEAEs were observed

following up to 120 weeks of TEZ/IVA treatment, and the rate of discontinuations due to AEs

21



463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

was low in study 661-110. The most common AEs were generally infectious, respiratory, or
gastrointestinal in nature and consistent with the manifestations of CF. In general, time-adjusted
rates of AEs were lower in participants in study 661-110 than in TEZ/IV A-treated participants in
feeder study 661-106 (F/F). This is a typical finding in other 96 week open-label extension
studies of other CFTR modulators.'® One possible explanation for this finding is that recurrent
AEs are less frequently captured over longer-term treatment. PWCF experience elevations in
transaminase levels due to underlying hepatic disease and treatment with concomitant
medications, including antibiotics*2-3%; the transaminase data in study 661-110 were generally
consistent with previous experience with TEZ/IVA and background transaminase elevations
occurring in pwCF.2%?! Consistent with the PBO-controlled parent studies, there was no evidence
of an increased incidence of respiratory TEAEs associated with extended TEZ/IVA

treatment. 202!

CF is a severe progressive disease, and maintaining or improving lung function is an important
goal in the management of pwCF because loss of lung function is the major driver of increased
morbidity and mortality.” TEZ/IVA use was associated with two important effects on CF lung
disease. First, participants with F/F and F/RF genotypes experienced an acute improvement in
lung function, which was observed by day 15 following initiation of TEZ/IVA in both the parent
studies and study 661-110 (for those who received PBO in the parent studies). Improvements in
ppFEV1 observed in TEZ/IVA-treated participants with the F/F and F/RF genotypes were
generally maintained in study 661-110. Second, a 61-5% relative reduction in the rate of lung
function decline was demonstrated in participants with the F/F genotype compared with a cohort

of CFTRm-untreated historical controls from the CFFPR. Study 661-110 was not designed to
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compare the magnitude of the effect of TEZ/IVA with that of other CFTRm on clinical outcome
assessments. However, these results are consistent with prior published studies showing that
CFTR modulation with IVA and LUM/IVA significantly reduced the long-term rate of lung
function decline in participants with the G55/D mutation by 47-1% (data not shown) and with
the F/F genotype by 42%, respectively.'®!° It was not possible to examine the effect of TEZ/IVA
on the rate of lung function decline in participants with F/RF genotypes due to the limited
sample size of eligible participants in the registry. However, it is noteworthy that the benefits in
lung function observed in participants with F/RF genotypes were generally maintained for up to

104 weeks of treatment.

PEx are important events in the lives of pwCF and have been independently associated with
progressive lung function decline and an increased risk of mortality.>>37 The reductions in the
risk of PEx observed with TEZ/IVA treatment in studies 661-106 (F/F) and 661-108 (F/RF)
were generally maintained for up to 120 weeks of treatment in study 661-110, with an annualized
PEXx rate similar to that observed in the parent studies. The reduction in the PEx rate with
extended TEZ/IVA treatment may have contributed to the slower rate of lung function decline in
F/F participants. Improvements in CFQ-R respiratory domain scores were generally maintained
in F/F and F/RF participants, indicating that TEZ/IVA reduced the respiratory symptom burden
during long-term treatment. Improving growth and nutritional parameters is an important goal in
the management of pwCF because they are important determinants of lung function and survival
in pwCF.3%* Improvements in BMI that were observed in the parent studies were generally

maintained in study 661-110. In participants <20 years of age in study 661-110, growth
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parameters were maintained close to those for the age-matched general population without CF

(as assessed by z scores).

The clinical benefit observed in study 661-110 was consistent with that observed in the parent
studies. Although study 661-110 was not a PBO-controlled study and lacked a long-term
comparator group, the results are interpretable because pwCF with F/F and F/RF genotypes who
are not treated with CFTRm have multisystem disease that progresses over time, including
relentless loss of lung function.*” The analysis of rate of lung function decline, which
demonstrated that TEZ/IVA was associated with slower lung function decline versus matched
historical controls not treated with CFTRm, was a post hoc analysis, and causality cannot be
definitively established. The analysis used a cohort of historical controls from the US CFFPR
between 2012 and 2014 to avoid the confounding effect of use of LUM/IVA in the F/F
population because this CFTRm was approved by the US Food and Drug Administration for this
population in 2015; the time frame for the F/F participants receiving TEZ/IVA in this study was
2015 to 2019. The use of a noncontemporaneous cohort has the potential to introduce a temporal
bias due to possible secular changes in lung function decline due to changes in clinical care.
However, to our knowledge, no major advances in background CF care management occurred
during this time. Nevertheless, because this analysis employed rigorous epidemiological and
statistical methods, including propensity score matching, to balance the risk factors of lung
function decline between groups, any bias introduced due to the use of noncontemporaneous
controls would likely be addressed. Although the ability to match participants was limited to the
variables collected in both the registry and the clinical study, the analysis accounted for the most

important variables that are known to influence lung function decline based on the published
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literature. In evaluating a sensitivity analysis of the potential for selection bias in comparing a
clinical trial population with a registry population, we observed consistent results indicating that
no such bias exists in our analysis. The registry included data from participants in the United
States, whereas study 661-110 enrolled participants not only in the United States but also in
Canada, Europe, and Australia, where the characteristics of the pwCF may differ. It is not
possible, due to sample size limitations, to restrict the rate of decline in FEV analysis to one
geographical region. Other limitations of this analysis are that the model that estimated the mean
annual rate of decline was based on ppFEV:1 measurements from variable observation periods
across participants included in the analysis. Also, the model assumed that the rate of decline in

ppFEV1 was constant over the observation period for each participant.

A limitation of this study is its open-label design, which may be associated with potential biases
including biases in symptom reporting by study participants, evaluation of the severity and
relatedness of AEs to study drug by site investigators, and patient-reported outcomes, including
the CFQ-R respiratory domain score. Other limitations of our efficacy assessments include the
fact that participants with F/RF genotypes were evaluated as a group due to the rare prevalence
of these RF mutations. Due to small sample sizes, it is not possible to provide efficacy data for
TEZ/IVA on individual F/RF genotypes. However, the results indicate that TEZ/IVA treatment
led to improvements in efficacy endpoints over the longer term in pwCF with F/RF genotypes

who were included in study 661-110.

TEZ/IVA is the foundation of a triple-combination CFTRm therapy (elexacaftor

[ELX]/TEZ/IVA). A recent Phase 3 study confirmed that ELX/TEZ/IVA resulted in significant
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and clinically meaningful improvements in ppFEV1, sweat chloride concentrations, and CFQ-R
respiratory domain scores, and clinical meaningful improvements in nutritional parameters
compared with TEZ/IVA dual-combination therapy in participants >12 years of age with CF
with the F/F genotype.** ELX/TEZ/IVA combination therapy was recently approved in the
United States to treat pwCF >12 years of age with at least one copy of the F508del-CFTR

mutation,*' noting that its effect on long-term lung function decline has not yet been reported.

Study 661-110 showed that TEZ/IVA was generally safe and well tolerated for up to 120 weeks
and had a safety profile consistent with that observed in the parent studies. The multisystem
clinical benefits observed with TEZ/IVA in the parent studies in participants with F/F and F/RF
genotypes were generally maintained over 96 weeks and were also observed in participants who
transitioned from PBO to TEZ/IVA in study 661-110. The post hoc analysis of rate of lung
function decline demonstrated that TEZ/IVA was associated with a significantly slower lung
function decline among F/F participants vs CFTRm-untreated matched historical controls. Thus,
longer-term TEZ/IVA use was associated with sustained benefits, and the rate of lung function
decline was significantly reduced in F/F participants consistent with modification of the course
of CF disease. These results support the clinical benefit of long-term TEZ/IVA treatment for F/F

or F/RF pwCF >12 years of age.
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are at the discretion of Vertex and will be dependent on the nature of the request, the merit of the
research proposed, and the intended use of the data. Please contact CTDS@vrtx.com if you

would like to submit a proposal or need more information.
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TABLES

Table 1. Participant Demographics and Baseline Characteristics

106/110 Efficacy Set 108/110 Efficacy Set
(F/F) (F/RF)
(n=459) (n=226)
Age at screening, mean (SD), years 26-1 (10-4) 35-1(14-2)
Age >18 years at screening, n (%) 350 (76:3) 194 (85-8)
Female sex, n (%) 222 (48-4) 121 (53-5)
White race, n (%) 454 (98-9) 221 (97-8)
BMI, mean (SD), kg/m> 21-00 (2-94) 24-21 (5-00)
ppFEV1, mean (SD) 60-0 (15-1) 62-2 (14-5)
ppFEV! category, n (%)
<40% 42 (9-2) 20 (8-8)
>40% to <70% 283 (61-7) 132 (58-4)
>70% to <90% 125 (27-2) 70 (31-0)
>90% 8(1-7) 4(1-8)

BMI, body mass index; ppFEV1, percent predicted forced expiratory volume in 1 second using

Wang and Hankinson equations.
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743 Table 2. Time-Adjusted TEAEs in >10% of Participants in the Study 661-106 (F/F) Safety Set’s TEZ/IVA Group or in the

744  Study 661-110 (F/F and F/RF) Safety Set

Study 661-106 (F/F) Safety Set® Study 661-110 (F/F and F/RF)
(n=509) Sat}ety Set
(n=1042)
PBO TEZ/IVA TEZ/IVA
(n=258) (n=251) (n=1042)
Participants, n Event§ !’er 100 Participants, n Event§ ?er 100 Participants, n Event§ !’er 100
(%) ’ Participant- (%) ’ Participant- (%) ’ Participant-
Years? Years” Years?
Any TEAE 245 (95-0) 1344-78 227 (90-4) 1086-15 995 (95-5) 661-47
Infective PEx of CF 96 (37-2) 126-02 75 (29-9) 92-25 549 (52-7) 91-11
Cough 84 (32-6) 101-34 66 (26-3) 75-97 374 (35-9) 46-31
Nasopharyngitis 39151 48-47 42 (16:7) 48-84 227 (21-8) 24-18
Hemoptysis 35(13-6) 41-42 26 (10-4) 30-75 179 (17-2) 23-72
Sputum increased 42 (16°3) 42-30 36 (14-3) 37-08 224 (21-5) 21-28
Headache 37.(14°3) 52-87 44 (17-5) 51-55 147 (14-1) 19-83
Pyrexia 32124 33-49 28 (11-2) 35-27 136 (13-1) 14-16
Oropharyngeal pain 29 (11-2) 31-72 22 (8-8) 20-80 136 (13-1) 12-52
Upper respiratory ) ) ) ) ) )
tract infection 10 (3-9) 10-57 7(2-8) 8-14 135 (13-0) 11-86
Abdominal pain 22 (8-5) 25-56 23(9-2) 25-32 107 (10-3) 9-35
Nausea 18 (7-0) 18-51 23(9-2) 23-51 107 (10-3) 9-29
Diarrhea 23 (8-9) 28-20 17 (6°8) 18-99 105 (10-1) 8-30

745  CF, cystic fibrosis; CFTR, cystic fibrosis transmembrane conductance regulator; F/F, homozygous for the F508del-CFTR mutation;
746  F/RF, heterozygous for the F508del-CFTR mutation and a residual function CFTR mutation; PBO, placebo; PEx, pulmonary

747  exacerbation; TEAE, treatment-emergent adverse event; TEZ/IVA, tezacaftor/ivacaftor combination therapy.

748  ®The study 661-106 (F/F) Safety Set included all participants who received at least one dose of the study drug in study 661-106 (F/F).
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749  ° The number of events per 100 participant-years equaled the number of events/(total exposure in days/[365-25 x 100]).
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Table 3. Demographics and Baseline Characteristics of F/F Participants Included in the

Post Hoc Analysis of Rate of ppFEV Decline

TEZ/IVA-Treated CFFPR Matched-

Group Control Group?

(n=407) (nw=407; n=1383)
Age at baseline, mean (SD), years 26-03 (10-35) 26-04 (5-:57)
>18 years of age at baseline, n (%) 310 (76:2) 310 (76-2)
Female sex, n (%) 191 (46-9) 182 (44-7)
CF-related diabetes prior to ) )
baseline, n (%) 72 (17-7) 75 (18-4)
BMI, mean (SD), kg/m? 21-03 (2:97) 21-13 (1-:66)
ppFEV1, mean (SD) 58-95 (14-54) 59-43 (9-:25)
Pseudomonas positive, n (%) 292 (71:7) 286 (70-4)
Dornase alfa, n (%) 293 (72:0) 307 (75-4)
Inhaled corticosteroid, n (%) 152 (37-3) 131 (32-1)

BMI, body mass index; CF, cystic fibrosis; CFFPR, CF Foundation Patient Registry; CFTR, CF
transmembrane conductance regulator; F/F, homozygous for the F508del-CFTR mutation; GLI,

Global Lung (Function) Initiative; ppFEV1, percent predicted forced expiratory volume in 1

second using GLI equations; TEZ/IVA, tezacaftor/ivacaftor combination therapy.

 nw represents the weighted sample size of the historical control group using the inverse of the

number of controls in each matched set to account for one-to-many matching used in the

analysis.*?
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760 FIGURES
761

762 Figure 1. Study Design

Parent studies:
661-103 (FIF)
661-106 (F/F) EVOLVE®
661-107 (FIMF)°
661-108 (F/RF) EXPANDY
661-109 (Figating or FIR117H)®
661-111 (FIF)f

1044 enrolled in study 661-110

2 did not receive study drug
+ Withdrew consent, n=1
+ Ongoing AE, n=1

Day 1 ==
1042 received 21 dose of
study drug (Safety Set)

661-103, n=23
* 661-106, n=462
* 661-107, n=1599
* 661-108, n=227
* 661-109, n=1389
Treatment period * 661-111, n=33
(TEZ 100 mg qd/
IVA 150 mg q12h)

Treatment discontinued at the discretion of the
sponsor due to lack of efficacy in particular
genotypes for which TEZ/IVA is not approved (n=253)
* 661-107 (F/MF), n=154 (14-8%)

- 661-109 (F/gating or FIR117H), n=99 (9-5%)

789 continued in study 661-110

Treatment discontinued for other reasons (n=107)

« AE, n=24 (3:0%)
— AE was not treatment emergent, n=2
% 65% corple}ed ) « Reasons not related to AEs, n=83 (10-5%)
-week treatment regimen
Week 96 g
Safety follow-up

(if applicable)
763 Week 100 Y

764  AE, adverse event; CF, cystic fibrosis; CFTR, CF transmembrane conductance regulator; IVA,
765  ivacaftor; F/F, homozygous for the F508del-CFTR mutation; F/gating, heterozygous for the
766  F508del-CFTR mutation and a CFTR gating mutation; F/MF, heterozygous for the F508del-
767  CFTR mutation and a minimal function CFTR mutation; F/R117H, heterozygous for the

768  F508del-CFTR mutation and the R117H-CFTR mutation; F/RF, heterozygous for the F508del-
769  CFTR mutation and a residual function CFTR mutation; PBO, placebo; qd, once daily; q12h,

770 once every 12 hours; TEZ, tezacaftor; TEZ/IVA, tezacaftor/ivacaftor.
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# Study 661-103 was a Phase 2, randomized, PBO-controlled, 12-week study of TEZ/IVA in
participants >18 years of age with CF with the F/F genotype.

b Study 661-106 was a Phase 3, randomized, PBO-controlled, 24-week study of TEZ/IVA in
participants >12 years of age with CF with the F/F genotype.?’

¢ Study 661-107 was a Phase 3, randomized, PBO-controlled, 12-week study of TEZ/IVA in
participants >12 years of age with CF with an F/MF genotype.?*

4 Study 661-108 was a Phase 3, randomized, PBO- and IVA-controlled, crossover study of
TEZ/IVA (2 8-week interventional periods) in participants >12 years of age with CF with an
F/RF genotype.?!

¢ Study 661-109 was a Phase 3, randomized, [VA-controlled, 8-week study of TEZ/IVA in
participants >12 years of age with CF with an F/gating or //R117H genotype.

fStudy 661-111 was a Phase 2, randomized, PBO-controlled, 29-day study of TEZ/IVA in
participants >18 years of age with CF with the F/F genotype.

¢ Participants who had enrolled in study 661-110 after completing study 661-107 (F/MF) or 661-
109 (F/gating or F/R117H) were discontinued from study 661-110 by the sponsor when the
parent study demonstrated that TEZ/IVA was not efficacious in these participants versus the
study comparator.

Flume P, et al. Presented at the North American Cystic Fibrosis Conference 2019. Poster 853.

Reprinted with permission by the author.
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Figure 2. 106/110 Efficacy Results (F/F)

A. Absolute Change From Baseline in ppFEV*
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C. Absolute Change From Baseline in CFQ-R Respiratory Domain Score?
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BL, baseline; BMI, body mass index; CFQ-R, Cystic Fibrosis Questionnaire-Revised; CFTR,

cystic fibrosis transmembrane conductance regulator; F/F, homozygous for the F508del-CFTR
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mutation; [V, intravenous; LS, least squares; PBO, placebo; PEx, pulmonary exacerbation;
ppFEV1, percent predicted forced expiratory volume in 1 second using Wang and Hankinson
equations; TEZ/IVA, tezacaftor/ivacaftor combination therapy.

 Analyses were conducted on the 106/110 Efficacy Set (F/F). Data from the PBO and TEZ/IVA
groups in the 661-106 (F/F) parent study are shown only for visual comparison. Statistical
comparisons were not performed between groups within study 661-110 or between this study
and the parent study.

® Analysis was conducted on the 106/110 PEx Analysis Set (F/F). The PEx event rates in the
PBO and TEZ/IVA groups of the 661-106 (F/F) parent study are shown only for visual
comparison. Statistical comparisons were not performed between groups within study 661-110 or
between this study and the parent study.

¢ Annualized PEx rate was calculated based on 48 weeks in a year.

Panel A: Flume P, et al. Presented at the North American Cystic Fibrosis Conference 2019.

Poster 853. Reprinted with permission by the author.
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818  Figure 3. 108/110 Efficacy Results (F/RF)
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824  C. Absolute Change From Baseline in CFQ-R Respiratory Domain Score?
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828  BL, baseline; BMI, body mass index; CFQ-R, Cystic Fibrosis Questionnaire—Revised; CFTR,
829  cystic fibrosis transmembrane conductance regulator; F/RF, heterozygous for the F508del-CFTR
830 mutation and a residual function CFTR mutation; [V, intravenous; IVA, ivacaftor monotherapy;

831 LS, least squares; PBO, placebo; PEx, pulmonary exacerbation; ppFEV1, percent predicted
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forced expiratory volume in 1 second using Wang and Hankinson equations; TEZ/IVA,
tezacaftor/ivacaftor combination therapy.

 Analyses were conducted on the 108/110 Efficacy Set (¥/RF). Data from the PBO, IVA, and
TEZ/IVA groups in the 661-108 (F/RF) parent study are shown only for visual comparison.
Statistical comparisons were not performed between groups within study 661-110 or between
this study and the parent study.

b Analysis was conducted on the 108/110 PEx Analysis Set (F/RF). The PEx event rates in the
PBO, IVA and TEZ/IVA groups of the 661-108 (F/RF) parent study are shown only for visual
comparison. Statistical comparisons were not performed between groups within study 661-110 or
between this study and the parent study.

¢ Annualized PEx rate was calculated based on 48 weeks in a year.

Panel A: Flume P, et al. Presented at the North American Cystic Fibrosis Conference 2019.

Poster 853. Reprinted with permission by the author.
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Figure 4. Rate of ppFEV Decline in Participants With the F/F Genotype
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=®= Historical control (n=1383)
55

Start of analysis® Year 1 Year 2

CF, cystic fibrosis; CFTR, CF transmembrane conductance regulator; F/F, homozygous for the
F508del-CFTR mutation; GLI, Global Lung (Function) Initiative; LUM/IVA,
lumacaftor/ivacaftor; ppFEV1, percent predicted forced expiratory volume in 1 second using GLI
equations; q12h, once every 12 hours; qd, once daily; TEZ/IVA, tezacaftor/ivacaftor
combination therapy. The F/F historical controls were propensity-matched controls from the
Cystic Fibrosis Foundation Patient Registry between 2012 and 2014 to avoid the confounding
effect of use of LUM/IVA, a CFTR modulator that was approved by the US Food and Drug
Administration for this population in 2015.

2 Start of analysis was defined as 22 days after TEZ/IVA initiation to remove the acute lung
function improvement with TEZ/IVA from the calculation of rate of ppFEV1 decline.
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