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Executive Summary

An overview of the submission details for the drug under review is provided in Table 1.

Introduction

Trikafta consists of a fixed-dose combination tablet containing elexacaftor (ELX), tezacaftor
(TEZ), and ivacaftor (IVA) co-packaged with a tablet containing ivacaftor (ELX-TEZ-IVA). It is
available in 2 dosage strengths:

* ELX 50 mg, TEZ 25 mg, and IVA 37.5 mg co-packaged with a tablet containing IVA 75 mg
e ELX 100 mg, TEZ 50 mg, and IVA 75 mg co-packaged with a tablet containing IVA 150 mg.

ELX-TEZ-IVA is indicated for the treatment of cystic fibrosis (CF) in patients aged 6 years and
older who have at least 1 F508del mutation in the CFTR gene. A deletion of phenylalanine 508
in the first nucleotide binding domain (F508del) is the most common mutation in the CFTR
protein that results in CF." The Canadian Cystic Fibrosis patient registry reported that 4,344
Canadians were living with CF in 2019. Of these, 87.8% carried at least 1 F508del mutation
(47.1% were homozygous and 40.7% were heterozygous).

Table 1: Submitted for Review

Item Description

Drug product Elexacaftor-tezacaftor-ivacaftor and ivacaftor (Trikafta)

* 50 mg elexacaftor, 25 mg tezacaftor, and 37.5 mg ivacaftor (combination tablet) and 75
mg ivacaftor (tablet); oral

* 100 mg elexacaftor, 50 mg tezacaftor, and 75 mg ivacaftor (combination tablet) and
150 mg ivacaftor (tablet); oral

Indication Treatment of cystic fibrosis in patients aged 6 years and older who have at least 1
F508del mutation in the CFTR gene

Reimbursement request Initiation criteria
¢ Confirmed diagnosis with CF with at least 1 F508del mutation in the CFTR gene
® Aged 6 years and older

First renewal: In addition to the previously recommended criteria for the 12-and-older
population for whom the physician must provide evidence of continued treatment benefit
in at least 1 of the predefined criteria (i.e., lung function, pulmonary exacerbations,
hospitalizations, body mass index, and the Cystic Fibrosis Questionnaire—Revised) after 6
months of treatment with Trikafta, the sponsor recommends adding a reduction in sweat
chloride to the renewal criteria

Subsequent renewals annually: The physician must provide evidence of continued
treatment benefit with Trikafta for subsequent renewal of reimbursement

Health Canada approval status Under review

Health Canada review pathway Priority review

NOC date Under review

Sponsor Vertex Pharmaceuticals (Canada) Incorporated

CF = cystic fibrosis.
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This is the second submission to CADTH for ELX-TEZ-IVA. CADTH previously reviewed
ELX-TEZ-IVA for the treatment of CF in patients aged 12 years and older who have at least

1 F508del mutation in the CFTR gene, the CADTH Canadian Drug Expert Committee (CDEC)
recommended that ELX-TEZ-IVA be reimbursed with conditions.? The sponsor has requested
the following reimbursement criteria for the current submission for ELX-TEZ-IVA:

e Initiation criteria: Patients aged 6 years and older should have a confirmed diagnosis with
CF with at least 1 F508del mutation in the CFTR gene.

* First renewal: In addition to the previously recommended criteria for the 12-and-older
population whereby the physician must provide evidence of continued treatment benefit
in at least 1 of the predefined criteria (i.e., lung function, pulmonary exacerbations,
hospitalizations, body mass index [BMI] and Cystic Fibrosis Questionnaire—Revised
[CFQ-R]) after 6 months of treatment with ELX-TEZ-IVA, the sponsor recommends adding a
reduction in sweat chloride to the renewal criteria.

* Subsequent renewals annually: The physician must provide evidence of continued
treatment benefit with ELX-TEZ-IVA for subsequent renewal of reimbursement.

Both the initial submission for ELX-TEZ-IVA (12 years and older) and the current submission
(6 years and older) were accepted as priority reviews by Health Canada.

The objective of this review was to evaluate the beneficial and harmful effects of ELX-TEZ-IVA
at recommended dosages for the treatment of patients aged 6 years and older with cystic
fibrosis and who have at least 1 F508del mutation in the CFTR gene.

Stakeholder Perspectives

The information in this section is a summary of input provided by the patient and clinician
groups who responded to CADTH's call for input and from clinical experts consulted by
CADTH for the purpose of this review. Complete patient and clinician input received for the
current review of ELX-TEZ-IVA is reported in the appendix of this report. The complete input
received for the previous CADTH review of ELX-TEZ-IVA is available on the CADTH website
(under the Patient Input and Clinician Input sections).

Patient Input

Three patient groups, Cystic Fibrosis Canada (CF Canada), the Canadian Cystic Fibrosis
Treatment Society, and CF Get Loud, responded to CADTH's call for patient input for both the
initial CADTH review of ELX-TEZ-IVA (i.e., for patients 12 years of age and older) and for the
current review of ELX-TEZ-IVA, which is focused on patients 6 years of age and older.

The patient groups emphasized that CF has a tremendous impact on those living with the
condition, their loved ones, and on society. The most significant clinical impact is in the lungs,
where patients experience progressive scarring of their airways and a progressive decline

in lung function. Patients may suffer from pulmonary exacerbations requiring weeks of
hospitalization and IV antibiotics. Malnutrition is another consequence of CF, and those living
with the condition are often underweight and may require a feeding tube for supplemental
nutrition. Patients may also suffer from CF-related comorbidities, such as CF-related diabetes
and CF-related liver disease. In addition to the decline of the physical health of patients

with CF, many suffer from the unseen effects of CF. These include, but are not limited to,
depression, anxiety, and hopelessness. The mental anguish caused by the ever-present
awareness of 1's mortality cannot be expressed in words and is often not quantified. Parents
and caregivers have an overwhelming desire to do something to help their loved ones.
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Managing CF requires a demanding treatment routine with regular visits to specialized CF
clinics. As the disease progresses, even more time and effort are needed to manage the
progressive and debilitating symptoms. The condition has a significant impact on patients’
day-to-day quality of life, affecting life decisions that include education, career, travel,
relationships, and family planning.

Patients with CF and their loved ones are seeking treatments that can change the trajectory
of the disease and improve both life expectancy and quality of life. Improved outcomes
include retaining or increasing lung function, improving digestive health and energy levels, and
minimizing symptoms of CF. Patients want to avoid hospital admissions, reduce the need for
invasive medical procedures, and minimize the treatment burden of daily therapies. They also
wish to avoid the adverse effects of therapies, such as osteoporosis, antimicrobial resistance,
and CF-related diabetes or liver dysfunction.

Patient groups emphasized the importance of early and aggressive treatment of CF with

a focus on maintaining health and slowing or preventing disease progression. They noted
that even those children with CF who appear healthy (e.g., with a percent predicted forced
expiratory volume in 1 second [ppFEV.] of 100%) are subjected to an aggressive therapeutic
regimen of physiotherapy and antibiotic treatments in addition to special diets and frequent
clinic visits. All patient groups stressed that it is important to start treatment with ELX-TEZ-
IVA as soon as possible to prevent the irreversible damage that can be caused by CF. The
patient groups referenced the initial CADTH recommendation for ELX-TEZ-IVA, noting that
they believe the reimbursement conditions are too restrictive, particularly the requirement that
patients demonstrate a ppFEV, of less than 90% to be eligible. The patient groups reported
that they believe all patients with at least 1 F508del mutation can benefit from treatment with
ELX-TEZ-IVA.

Clinician Input
Input From the Clinical Experts Consulted by CADTH

Similar to the input from the patient groups, the clinical experts consulted by CADTH indicated
that there are significant unmet therapeutic needs for patients living with CF. None of the
treatments that are currently available can meet the most important goals of therapy, which
include prolonging survival, preventing the need for lung transplantation, slowing the decline
in lung function over time, or reversing the course of the disease. In addition, the clinical
experts noted that the current standard treatments for CF are burdensome for patients and
their caregivers.

The clinical experts anticipate that ELX-TEZ-IVA would be used as a preventive therapy

with the goal of initiating treatment before a patient develops significant lung disease. The
clinical experts noted that ELX-TEZ-IVA could be used in every patient who meets the Health
Canada—approved indication, regardless of their current or past treatment regimens. In
clinical practice, eligible patients would be identified based on their CFTR genotype; however,
no practical method is available to predict who will be most likely to respond to ELX-TEZ-IVA.
The patients who are most in need of treatment with ELX-TEZ-IVA include patients with
moderate to severe lung disease (e.g., ppFEV, < 60%), patients whose BMI is less than or
equal to 20 kg/m?, patients with frequent pulmonary exacerbations, and those experiencing
a rapid decline in forced expiratory volume in 1 second (FEV,). However, it could be argued
that all patients, including those with mild lung disease or who are pre-symptomatic, could
benefit from treatment when considering the long-term outcomes and the goal of preventing
severe outcomes.
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The clinical experts noted that the magnitude of improvement with ELX-TEZ-IVA is far
greater than with any other currently available treatments for CF (including all other CFTR
modulators). ELX-TEZ-IVA would replace earlier CFTR modulators that are significantly less
effective (e.g., lumacaftor-ivacaftor (LUM-IVA) [Orkambi] and tezacaftor-ivacaftor and IVA
(TEZ-IVA) [Symdeko]) and patients currently receiving those drugs would likely be switched to
ELX-TEZ-IVA.

The following end points are routinely assessed in Canadian clinical practice: lung function
(e.g., spirometry measures such as forced expiratory volume in 1 second [FEV,]), nutrition
and growth (e.g., BMI, BMI z score, and BMI percentile), hospital admissions and outpatient
treatments for pulmonary exacerbations, and pulmonary exacerbation frequency per year.
The magnitude of improvement in CF outcomes that would be considered clinically significant
depends on the baseline status of the patient. After initiating treatment with ELX-TEZ-IVA,
those with less-severe or more-advanced disease may show smaller changes from baseline
in commonly measured end points, but still experience clinically relevant improvements

(e.g., stabilization). For ppFEV,, an improvement of 5% or more would typically be considered
clinically meaningful for most patients in Canadian clinical practice. The experts noted that
an increase in BMI should only be viewed as a goal of therapy if the patient is malnourished
at the time of initiating therapy. Increasing the BMI of a patient who is in the normal range

or overweight may pose challenges and should not be viewed as a desirable outcome for
evaluating the response to a treatment such as ELX-TEZ-IVA.

Treatment with ELX-TEZ-IVA would most likely be interrupted or discontinued because of
adverse events (AEs) or progression to lung transplant. The most likely known AE that would
result in discontinuation is development of persistent liver enzyme abnormalities.

The clinical experts noted that prescribing and monitoring of ELX-TEZ-IVA should be done in
an adult or pediatric CF clinic.

Clinician Group Input

Three groups of clinicians provided input for the initial CADTH review of ELX-TEZ-IVA (the
Canadian Cystic Fibrosis Clinic Directors, CF Canada’s Accelerating Clinical Trials Network,
and The Toronto Adult CF Clinic) and 2 groups provided input for the current review (CF
Canada’s Accelerating Clinical Trials Network and the Canadian Cystic Fibrosis Clinic
Directors/CF Canada Health Care Advisory Council). The input from the clinician groups
identified the same unmet medical needs for patients with CF and potential place in therapy
for ELX-TEZ-IVA as the clinical experts consulted by CADTH. Similar to the clinical experts
consulted by CADTH, the clinician groups noted that the impact of ELX-TEZ-IVA has been
dramatic and life-altering for the patients who have received the treatment through Health
Canada’s Special Access Programme, compassionate access mechanisms, or clinical trials
(including those involving patients who have advanced lung disease).

Drug Program Input

Input was obtained from the drug programs that participate in the CADTH reimbursement
review processes. The following were identified as key factors that could affect the
implementation of a CADTH recommendation for ELX-TEZ-IVA:

* lack of availability of multiple-breath washout testing in most Canadian CF clinics

e potential implementation challenges if recommended reimbursement criteria were
different for patients aged 6 to 11 years and those 12 years and older.
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The clinical experts consulted by CADTH provided advice on the potential implementation
issues raised by the drug programs (as discussed in the Drug Program Input section).

Clinical Evidence

Pivotal Studies and Protocol-Selected Studies
Patients Aged 6 to 11 Years
Description of Studies

The evidence identified in the current review of ELX-TEZ-IVA that addressed the expanded
patient population (i.e., those between the ages of 6 and 11 years) included: a 24-week,
double-blind, placebo-controlled randomized controlled trial (RCT) in patients who were
heterozygous for the F508del mutation and who had 1 minimal function mutation in the
CFTR gene (F/MF) (Study 116; N = 121) and a 24-week, pivotal, single-arm trial in patients
homozygous for the F508del mutation in the CFTR gene (F/F) and patients with F/MF
(Study 106B; N = 66). The treatment periods were 24 weeks in Study 116 and Study 106B
and both studies included a screening phase (up to 28 days) and a safety follow-up phase
(approximately 4 weeks or entry into an open-label extension [OLE] phase study). Study 1068
is the second phase of a 2-part study (Part A consisted of a 28-day screening period, a 15-day,
single-arm, open-label treatment period, and a 28-day safety follow-up period). Part B was
initiated after completion of the internal review of the data in Part A that was used to confirm
or adjust the doses to be evaluated in Part B. In accordance with recommended dosage for
ELX-TEZ-IVA in Canada, this report focuses on Part B (i.e., Study 106B).

The inclusion and exclusion criteria for the included RCTs were similar except for the CFTR
genotypes (i.e., only F/MF in Study 116 and F/F or F/MF in Study 106B) and the thresholds
for ppFEV, (= 70% in Study 116 and = 40% in Study 106B) and a score of 2.5 on the lung
clearance index (LCI) (= 7.5 in Study 116 and not specified for Study 106). Similar to the trials
conducted in adult and adolescent patients, patients in Study 116 and 106B were required to
have stable CF disease in the opinion of the investigator at the time of screening. The trials
excluded patients with a history of colonization with Burkholderia cenocepacia, Burkholderia
dolosa, and/or Mycobacterium abscessus. Patients were also considered to be ineligible

if they reported an acute upper or lower respiratory infection, pulmonary exacerbation, or
changes in therapy (including antibiotics) for pulmonary disease less than 4 weeks before
their first dose of the study drug. Patients with a history of solid organ or hematological
transplantation were excluded, as were patients with abnormal laboratory values (e.g.,
hemoglobin < 10 g/dL), abnormal liver function, or abnormal renal function.

The primary end point of Study 116 was absolute change from baseline in LCl, ; secondary
end points were absolute change from baseline in sweat chloride, CFQ-R respiratory domain
scores, and CFQ-R non-respiratory domain scores. All efficacy end points in Study 106B
were considered secondary objectives; the primary end point was safety and tolerability. The
end points included absolute changes from baseline in the following: ppFEV,, LCI, ., CFQ-R,
BMI, BMI z score, weight, weight z score, height, and height z score. In addition, descriptive
statistics were provided for pulmonary exacerbations and hospitalization in Study 106B.

Efficacy Results

In Study 116, treatment with ELX-TEZ-IVA was associated with an increase from baseline
in ppFEV, compared with placebo through 24 weeks as measured by a least squares mean
difference (LSMD) of 11.0% (95% confidence interval [Cl], 6.9 to 15.1). Improvements in
PPFEV, with ELX-TEZ-IVA were observed at the time of the first post-baseline assessment
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(i.e., day 15) and were higher at all time points throughout the study. In Study 1068, treatment
with ELX-TEZ-IVA resulted in a within-group increase in ppFEV, through 24 weeks (least
squares [LS] mean change = 10.2%; 95% Cl, 7.9 to 12.6; P < 0.0001). Improvements in

PPFEV, with ELX-TEZ-IVA were observed at the time of the first post-baseline assessment
(i.e., day 15) and were greater than baseline at all time points throughout the 24-week
treatment period.

In Study 116, treatment with ELX-TEZ-IVA was associated with a reduction in LCI, . through
24 weeks compared to placebo (LSMD = -2.26; 95% Cl, -2.71 to -1.81; P < 0.0001). Patients
in Study 106 demonstrated a within-group reduction in LCI, , through 24 weeks (LS mean
change = -1.71; 95% Cl, =2.11 to -1.30; P < 0.0001). Improvements (reduction) in LCI, , with
ELX-TEZ-IVA were observed at the time of the first post-baseline assessment (i.e., day 15) and
were reduced at all time points throughout both studies.

Pulmonary exacerbations were only captured as AEs in Study 116. The percentage of patients
with at least 1 pulmonary exacerbation was greater in the placebo group compared with

the ELX-TEZ-IVA group (26.2% versus 1.7%). Pulmonary exacerbations were included as an
exploratory end point in Study 1068, in which the annual event rate for overall pulmonary
exacerbations was 0.12 events per year. Event rates for pulmonary exacerbations requiring
hospitalization and/or IV antibiotic therapy were each 0.03 events per year. There were no
statistical comparisons for event rates pre- and post-treatment with ELX-TEZ-IVA.

In Study 116, treatment with ELX-TEZ-IVA was associated with improved health-related
quality of life (HRQoL) as measured with the CFQ-R respiratory domain score from baseline
compared with placebo through 24 weeks (LSMD = 5.5;95% Cl, 1.0 to 10.0; P = 0.0003). In
Study 106B, patients demonstrated an increase from baseline CFQ-R respiratory domain
scores through 24 weeks (LS mean absolute change = 7.0; 95% Cl, 4.7 t0 9.2; P < 0.0001).
Changes from baseline in the non-respiratory domains of the CFQ-R were assessed as
exploratory end points in Study 106B (but not in Study 116). Scores in non-respiratory
domains of the CFQ-R showed a numerical increase from baseline; however, no statistical
analyses were conducted.

Absolute change from baseline in sweat chloride through 24 weeks was a secondary end
point of Study 116. The ELX-TEZ-IVA group demonstrated statistically significant reductions in
sweat chloride compared with the placebo group through 24 weeks (LSMD = -51.2 mmol/L;
95% Cl, -55.3 to -47.1). In Study 106B, treatment with ELX-TEZ-IVA resulted in a statistically
significant within-group reduction in sweat chloride through 24 weeks. The LS mean absolute
change in sweat chloride from baseline through 24 weeks was -60.9 mmol/L (95% Cl, -63.7
to -58.2; P < 0.0001).

Harms Results

In Study 116, the overall percentage of patients who experienced 1 or more AEs was greater
in the placebo group (93.4%) compared to the ELX-TEZ-IVA group (80.0%). The AEs that were
reported in at least 5% of patients in the ELX-TEZ-IVA group and occurred at a frequency 5%
or higher than in the placebo group were headache (30.0% versus 19.7%, respectively), rash
(10.0% versus 4.9%, respectively), and a positive Staphylococcus test result (6.7% versus 1.6%
respectively). Infective pulmonary exacerbations were reported as AEs more commonly in

the placebo group compared with the ELX-TEZ-IVA group (26.2% versus 1.7%, respectively).
Adverse events were more commonly reported in Study 106B compared with the ELX-TEZ-IVA
group of Study 116 (e.g., 1 or more AEs were reported in 98.5% of patients in Study 106B
compared with 80.0% in Study 116). In Study 116, 4 patients (6.7%) in the ELX-TEZ-IVA group
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and 9 patients (14.8%) in the placebo group had 1 or more serious adverse events (SAES). In
Study 106B, a single patient (1.5%) had 3 SAEs (metapneumovirus infection, pneumonia, and
rhinovirus infection). In Study 116, a single patient (1.7%) in the ELX-TEZ-IVA group had an AE
of a rash that led to study drug discontinuation. No patients in the placebo group discontinued
the study drug. In Study 106B, a single patient had an AE of an erythematous rash that led to
treatment discontinuation.

Critical Appraisal

Randomization in Study 116 was performed using an appropriate methodology with adequate
allocation concealment (i.e., interactive web response system [IWRS]) and stratification
based on relevant prognostic factors (i.e., baseline lung function [LCI, , < 10 versus = 10]

and baseline weight [< 30 kg versus > 30 kg]). Baseline and demographic characteristics
were generally similar across the ELX-TEZ-IVA and placebo groups in Study 116. A higher
percentage of patients in the ELX-TEZ-IVA group had a baseline ppFEV1 of greater than 90%
(60.0% versus 45.9% for the placebo group) and a lower percentage had a baseline ppFEV1
of less than 70% (6.7% versus 16.4%, respectively). As those with normal lung function (i.e.,
> 90%) would be less likely to demonstrate short-term improvements in ppFEV, due to the
ceiling effect, this could bias the results for change in ppFEV, through 24 weeks against
ELX-TEZ-IVA.

The study treatments were administered in a double-blind manner in Study 116 and
open-label in Study 106. The AE profiles of ELX-TEZ-IVA and the comparators were unlikely
to compromise blinding in the study. The exception could be the increased percentage of
patients who experienced a rash in the ELX-TEZ-IVA group (13.3% versus 4.9% with placebo);
however, this was not expected to seriously affect treatment blinding. Similar to the previously
reviewed trials in adults and adolescents, few pediatric patients discontinued either Study
116 (99.2% completion) or Study 106B (97.0% completion). The studies were relatively

short in duration, which may in part explain the high percentage of patients who completed.
Adherence was reported to be 99% across both Study 116 and Study 106B. In accordance
with the study protocols, the use of concomitant medications remained stable throughout
the treatment period for all treatment groups. Pulmonary exacerbations in pediatric patients
were only evaluated as efficacy end points in the 24-week single-arm trial (Study 106B). The
placebo-controlled trial (Study 116) only reported pulmonary exacerbations as AEs. The
primary and key secondary end points were analyzed without statistical testing procedures
to control the potential for type | error, and the results should therefore be interpreted with
caution due to the risk of inflated type | error.

The diagnostic criteria used to screen patients for Study 116 and Study 106 were identical
to those used in Study 102, Study 103, and Study 109 for those at least 12 years of age.
As noted in the previous CADTH review of ELX-TEZ-IVA, these criteria are consistent with
Canadian clinical practice for diagnosing patients with CF who are homozygous for the
F508del-CFTR mutation. The Clinical experts consulted by CADTH indicated that the
exclusion of patients with a ppFEV, of less than 70% does not affect the generalizability of
Study 116, as these patients are less common in the Canadian pediatric CF population.

Study 106B included outcomes that are considered to be important to patients with CF
based on patient group input: respiratory function (i.e., LCl and ppFEV,), nutritional status and
growth (e.g., weight, height, and BMI), HRQoL (CFQ-R), and clinical events (e.g., pulmonary
exacerbations). The primary efficacy end point in Study 116 (i.e., LCI, ) differed from that
used in the adolescent and adult trials (i.e., ppFEV,). This is reflective of regulatory guidance,
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Table 2: Summary of Key Results From Pediatric Studies

Stu

dy 116

CADTH

Analysis

Placebo (N = 61) ELX-TEZ-IVA (N = 60)

Absolute change in ppFEV, (%) through week 24

Study 106B (N = 66)

Baseline mean (SD) 87.2(15.8) 91.4(13.8) 88.8(17.7)
Patients in analysis, n 59 59 59
LS mean change (SE) -1.5(1.5) 9.5(1.5) 10.2(1.2)
P value within treatment 0.2977 < 0.0001 <0.0001
LSMD (95% CI) Reference 11.0(6.9,15.1) NA
P value vs. placebo Reference < 0.0001 NA
Absolute change from baseline in LCI, . through week 24
Baseline mean (SD) 9.75(1.95) 10.26 (2.22) 9.77 (2.68)
Patients in analysis, n 61 60 50
LS mean change (SE) -0.02 (0.16) -2.29(0.16) -1.71 (0.20)
P value within treatment 0.8859 <0.0001 < 0.0001
LSMD (95% Cl) Reference -2.26 (-2.71t0 -1.81) NA
P value vs. placebo Reference <0.0001 NA
Absolute change from baseline CFQ-R respiratory domain through week 242"
Baseline mean (SD) 82.7 (14.1) 85.7 (11.7) 80.3(15.2)
Patients in analysis, n 61 60 65
LS mean change (SE) 0.5(1.6) 5.9 (1.6) 7.0(1.1)
P value within treatment 0.7693 0.0003 <0.0001
LSMD (95% Cl) Reference 5.5(1.0t0 10.0) NA
P value vs. placebo Reference 0.0174 NA
Absolute change from baseline in sweat chloride through week 242>
Baseline mean (SD) 102.6 (8.6) 102.8 (10.0) 102.2 (9.1)
Patients in analysis, n 61 60 60
LS mean change (SE) -0.9 (1.5) -52.1(1.5) -60.9 (1.4)
P value within treatment 0.5241 < 0.0001 < 0.0001
LSMD (95% CI) Reference -51.2 (-55.3 t0 -47.1) NA
P value vs. placebo Reference < 0.0001 NA
Pulmonary exacerbations
Patients with event, n (%) 16 (26.2) (AE only) 1 (1.7) (AE only) 4(6.1)
Number of events NA NA 4
Event rate per year NA NA 0.12
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Study 116

Analysis Placebo (N = 61) ELX-TEZ-IVA (N = 60) Study 106B (N = 66)

Pulmonary exacerbations requiring hospitalization

Patients with event, n (%) NA NA 1(1.5)
Number of events NA NA 1
Event rate per year NA NA 0.03
Pulmonary exacerbations requiring IV antibiotics
Patients with event, n (%) NA NA 1(1.5)
Number of events NA NA 1
Event rate per year NA NA 0.03
Absolute change in BMI z score at week 24
Baseline mean (SD) NA NA -0.16 (0.74)
Patients in analysis, n NA NA 33
LS mean (SE) NA NA 0.37 (0.05)
95% Cl, of LS mean NA NA (0.26 t0 0.48)
P value NA NA < 0.0001
Absolute change in body weight z score at week 24
Baseline mean (SD) NA NA -0.22 (0.76)
Patients in analysis, n NA NA 33
LS mean (SE) NA NA 0.25(0.04)
95% ClI, of LS mean NA NA (0.16,0.33)
P value NA NA < 0.0001
Summary of adverse events
Atleast 1 AE 57 (93.4) 48 (80.0) 65 (98.5)
WDAESs 0 1(1.7) 1(1.5)
AEs leading to interruption 0 7(11.7) 1(1.5)
Grade 3 or 4 AEs 2(3.3) 2(3.3) 1(1.5)
SAEs 9 (14.8) 4(6.7) 1(1.5)
Adverse events of special interest
Elevated transaminases 3(4.9) 6(10.0) 7 (10.6)
Discontinuation 0 0 0
Interruption 0 0 0
Serious events 0 4(6.7) 0
Any rash events 3(4.9) 8(13.3) 16 (24.2)
Discontinuation 0 1(1.7) 1(1.5)
Interruption 0 2(3.3) 0
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Study 116

Analysis Placebo (N = 61) ELX-TEZ-IVA (N = 60) Study 106B (N = 66)
0 0

Serious events ‘

AE = adverse event; BMI = body mass index; CFQ-R = Cystic Fibrosis Questionnaire—Revised; CI = confidence interval; ELX-TEZ-IVA = elexacaftor-tezacaftor-ivacaftor and
ivacaftor; F/F = homozygous for F508del mutation in the CFTR gene; F/MF = 1 F508del mutation and 1 minimal function mutation in the CFTR gene; LCI = lung clearance
index; LS = least squares; LSMD = least squares mean difference; NA = not applicable; Pex = pulmonary exacerbation; ppFEV, = percent predicted forced expiratory volume
in 1 second; SAE = serious adverse event; SD = standard deviation; SE = standard error; WDAE = withdrawal due to adverse event.

Source: Clinical Study Reports.3*

which advises that spirometry may not be sensitive enough to detect treatment differences in
children with CF. Younger patients with CF may exhibit spirometry values that are within the
normal range, but underlying structural deficiencies within the lungs may be detectable using
alternative evaluations (e.g., LCI).

The use of placebo as the comparator in Study 116 is appropriate as no other CFTR
modulators are currently approved in Canada for use in the treatment of patients with CF
aged 6 to 11 years with an F/MF genotype. The absence of a control group in Study 1068
limits the ability to interpret the results of the study. In both studies, ELX-TEZ-IVA (or matching
placebo in Study 116) was added to the existing therapeutic regimens used by the patients,
which is reflective of how ELX-TEZ-IVA would be administered in clinical practice. The clinical
experts consulted by CADTH indicated that the background therapies used in Study 116 and
106B were reasonably reflective of the Canadian CF population.

Patients Aged 12 Years and Older
Description of Studies

Four double-blind, phase Ill RCTs were included in the CADTH systematic review: 1 placebo-
controlled trial conducted in patients with the F/MF genotype (Study 102 [N = 405]), 2
active-controlled trials in patients with the F/F genotype (Study 103 [N = 107] and Study 109
[N =107]), and 1 active-controlled trial in patients who were heterozygous for the F508del
mutation and a residual function mutation (F/RF) or who were heterozygous for the F508del
mutation and a gating mutation (F/G) (Study 104; N = 259).

The double-blind treatment periods were 24 weeks in duration in Study 102 and Study 109,
8 weeks in Study 104, and 4 weeks in Study 103. Study 103, Study 104, and Study 109 all
included a 28-day active-treatment run-in period during which all patients with either an

F/F or F/RF genotype received treatment with TEZ-IVA (Study 103, Study 109, and the F/RF
subgroup of patients in Study 104) and patients with an F/G genotype received treatment
with IVA (F/G subgroup of patients in Study 104). Patients were subsequently randomized
to receive ELX-TEZ-IVA or to remain on the active treatment administered during the run-in
period. All the studies included a screening phase (up to 28 days) and a safety follow-up
phase (approximately 4 weeks or entry into an OLE phase study).

The inclusion and exclusion criteria for the included RCTs were similar except for the CFTR
genotypes (i.e., F/MF, F/F, F/G, or F/RF). Patients were required to have stable CF disease
in the opinion of the investigator and a ppFEV, of between 40% and 90% at the time of
screening. The trials excluded patients with a history of colonization with Burkholderia
cenocepacia, Burkholderia dolosa, and/or Mycobacterium abscessus. Patients were

also ineligible if they reported an acute upper or lower respiratory infection, pulmonary
exacerbation, or changes in therapy (including antibiotics) for pulmonary disease less than
4 weeks before the first dose of the study drug. Patients with a history of solid organ or
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hematological transplantation were excluded, as were patients with abnormal laboratory
values (e.g., hemoglobin < 10 g/dL) abnormal liver function, or abnormal renal function.

Efficacy Results

Patients With F/MF Genotype (Study 102): Treatment with ELX-TEZ-IVA was associated with
a statistically significant absolute increase from baseline in ppFEV, compared with placebo
at 4 weeks (LSMD = 13.8%; 95% Cl, 12.1 to 15.4; P < 0.0001) and 24 weeks (LSMD = 14.3%;
95% Cl,12.7 10 15.8; P < 0.0001). Improvements in ppFEV, with ELX-TEZ-IVA were observed at
the time of the first post-baseline assessment (i.e., day 15) and were higher at all time points
throughout the study. Results for change from baseline in ppFEV, were generally consistent
across all subgroup analyses, including those based on age (12 to < 18 years or = 18 years)
and ppFEV, at screening (< 70% or = 70%). The sponsor conducted an additional post hoc
subgroup analysis for the subset of patients with a ppFEV, below 40% at baseline (16 of

203 [7.9%] in the placebo group and 18 of 200 [9.0%) in the ELX-TEZ-IVA group), in which the
absolute difference in ppFEV, with ELX-TEZ-IVA versus placebo was 15.2% (95% CI, 7.3 to
23.1) at 4 weeks and 18.4% (95% Cl, 11.5 t0 25.3) at 24 weeks.

Treatment with ELX-TEZ-IVA was associated with a lower rate of pulmonary exacerbations
compared with placebo (rate ratio = 0.37; 95% Cl, 0.25 to 0.55). Similarly, treatment with
ELX-TEZ-IVA was associated with lower rates of pulmonary exacerbations requiring
hospitalization (rate ratio = 0.29; 95% Cl, 0.14 to 0.61) and pulmonary exacerbations requiring
IV antibiotic therapy (rate ratio = 0.22; 95% CI, 0.117 to 0.43). Hazard ratios (HRs) favoured
ELX-TEZ-IVA over placebo for time to first pulmonary exacerbation (HR = 0.34; 95% Cl, 0.22 to
0.52), time to first pulmonary exacerbation requiring hospitalization (HR = 0.25; 95% Cl, 0.11
to 0.58), and time to first pulmonary exacerbation requiring IV antibiotics (HR = 0.19; 95% ClI,
0.09 to 0.39).

Treatment with ELX-TEZ-IVA was associated with a statistically significant improvement

in BMI at 24 weeks compared with placebo (LSMD = 1.04 kg/m? 95% Cl, 0.85 to 1.23;

P <0.0001). In patients less than 20 years of age (n = 145), those treated with ELX-TEZ-IVA
demonstrated improvements in BMI z scores compared with placebo (LSMD = 0.30; 95% ClI,
0.17 to 0.43). Similarly, the ELX-TEZ-IVA group demonstrated greater improvement in body
weight at 24 weeks compared with the placebo group (LSMD = 2.9 kg; 95% Cl, 2.3 t0 3.4).

Treatment with ELX-TEZ-IVA was associated with a statistically significant and clinically
meaningful improvement in CFQ-R respiratory domain scores from baseline compared with
placebo through 24 weeks (LSMD = 20.2; 95% Cl, 17.5 to 23.0).

The ELX-TEZ-IVA group demonstrated statistically significant reductions in sweat chloride
compared with the placebo group at 4 weeks (LSMD = -41.2 mmol/L; 95% Cl, -44.0 to -38.5)
and 24 weeks (LSMD = -41.8; 95% Cl, -44.4 to -39.3).

The Treatment Satisfaction Questionnaire for Medication (TSQM) was included as an
exploratory end point for patients between the ages of 12 and 17 years. The difference in
change from baseline favoured ELX-TEZ-IVA compared with placebo in the domains for global
satisfaction (LSMD = 11.9; 95% Cl, 1.8 to 22.0) and effectiveness (LSMD = 14.4; 95% Cl, 3.5 to
25.4). The TSQM was not included as an end point in Study 109.

Patients With F/F Genotype (Study 103 and Study 109): In Study 103, treatment with
ELX-TEZ-IVA was associated with a statistically significant and clinically meaningful increase
from baseline in ppFEV, compared with TEZ-IVA at 4 weeks (LSMD = 10.0%; 95% CI, 7.4 to
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12.6; P < 0.00071). Improvements in ppFEV, with ELX-TEZ-IVA were observed at the time of
the first post-baseline assessment (i.e., day 15) and were higher at all time points throughout
the study. The results for change from baseline in ppFEV, were generally consistent across
all subgroup analyses. A post hoc subgroup analysis from Study 103 suggested that the
magnitude of the observed treatment effect (LS mean = 7.8%; 95% Cl, 4.8 to 10.8) for CFTR
modulator—experienced patients is less than that for CFTR-modulator—naive patients (LS
mean = 13.2%; 95% Cl, 8.5t0 17.9). In Study 109, treatment with ELX-TEZ-IVA was associated
with a statistically significant absolute increase from baseline in ppFEV, compared with
TEZ-IVA through 24 weeks (LSMD = 10.2%; 95% Cl, 8.2 to 12.1; P < 0.0001).

Pulmonary exacerbations were only captured as AEs in Study 103 and Study 109. The
percentage of patients with 1 or more pulmonary exacerbations was greater in the TEZ-IVA
group compared with the ELX-TEZ-IVA group in both studies.

Compared with TEZ-IVA, treatment with ELX-TEZ-IVA was associated with improvements in
BMI at 4 weeks in Study 103 (LSMD = 0.60 kg/m? 95% Cl, 0.41 to 0.79) and body weight at
4 weeks (LSMD = 1.6 kg; 95% Cl, 1.0 to 2.1). Changes from baseline in BMI and body weight
were not investigated in Study 109.

Treatment with ELX-TEZ-IVA was associated with a statistically significant and clinically
meaningful improvement in CFQ-R respiratory domain scores from baseline compared with
TEZ-IVA at 4 weeks in Study 103 (LSMD = 17.4; 95% Cl, 11.8 to 23.0) and through 24 weeks in
Study 109 (LSMD = 15.9;95% Cl, 11.7 to 20.1).

The ELX-TEZ-IVA group experienced statistically significant reductions in sweat chloride
compared with the TEZ-IVA group at 4 weeks (LSMD = -45.1 mmol/L; 95% Cl, -50.1 to -40.1)
in Study 103 and through 24 weeks in Study 109 (LSMD = -42.8;95% Cl, -46.2 to -39.3;

P <0.0001).

The TSQM was included as an exploratory end point in Study 103 for patients between the
ages of 12 and 17 years. The ELX-TEZ-IVA group demonstrated improvements compared with
the TEZ-IVA group in the domains for global satisfaction (LSMD = 11.9; 95% Cl, 1.8 t0 22.0)
and effectiveness (LSMD = 14.4; 95% Cl, 3.5 to 25.4). The TSQM was not included as an end
point in Study 1009.

Patients With F/G and F/RF Genotypes (Study 104): Treatment with ELX-TEZ-IVA was
associated with a statistically significant within-group improvement in ppFEV1 through 8
weeks (LS mean change = 3.7%; 95% Cl, 2.8 to 4.6; P < 0.0001). Treatment with ELX-TEZ-IVA
was associated with a statistically significant improvement in ppFEV, compared to the
control group (LSMD = 3.5%; 95% Cl, 2.2 to 4.7; P < 0.0001). Subgroup analyses based on the
comparator group (patient genotype) demonstrated absolute improvements in ppFEV, with
ELX-TEZ-IVA versus IVA (LSMD = 5.8; 95% Cl, 3.5 t0 8.0) and versus TEZ-IVA (LSMD = 2.0; 95%
Cl,0.5t0 3.4).

Pulmonary exacerbations were only captured as AEs. Compared with the pooled control
group (TEZ-IVA and IVA), fewer ELX-TEZ-IVA-treated patients reported 1 or more pulmonary
exacerbations (10.3% versus 2.3%, respectively).

Mean BMI increased in both the pooled control group (LS mean = 0.16 kg/m? standard
error [SE] = 0.06) and the ELX-TEZ-IVA group (LS mean = 0.28 kg/m? SE = 0.06]) with
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no statistically significant difference between the groups (LSMD = 0.13 kg/m? 95% Cl,
-0.03t0 0.29).

The ELX-TEZ-IVA group experienced a statistically significant increase in CFQ-R respiratory
domain scores from baseline (LS mean within-group change = 10.3; 95% Cl, 8.0 to 12.7;

P <0.0001). Treatment with ELX-TEZ-IVA also resulted in an increase in CFQ-R respiratory
domain scores compared to the pooled TEZ-IVA and IVA control groups (LSMD = 8.7; 95% Cl,
5.3t0 12.1; P <0.0007). Subgroup analyses demonstrated similar effect sizes for ELX-TEZ-
IVA compared with IVA in patients with an F/G genotype (LSMD = 8.9; 95% Cl, 3.8 to 14.0;

P =0.0008) and for ELX-TEZ-IVA compared with TEZ-IVA in patients with an F/RF genotype
(LSMD =8.5;95% Cl, 4.0 to 13.1; P = 0.0003). No statistical analyses were performed for
changes from baseline in the non-respiratory domains of the CFQ-R.

The ELX-TEZ-IVA group demonstrated a statistically significant decrease in sweat chloride
from baseline (LS mean = -22.3 mmol/L; 95% Cl, -24.5to -20.2; P < 0.0001). Treatment with
ELX-TEZ-IVA also resulted in a decrease in sweat chloride from baseline compared to the
pooled control group (LSMD = -23.1 mmol/L; 95% Cl, -26.1 to -20.1; P < 0.0001).

Harms Results

Patients With F/MF Genotype (Study 102): The overall percentage of patients who
experienced 1 or more AEs was 96.0% in the placebo group and 93.1% in the ELX-TEZ-IVA
group. The percentage of patients who experienced 1 or more SAEs was 20.9% in the placebo
group and 13.9% in the ELX-TEZ-IVA group. Pulmonary exacerbations were the most reported
SAE and were more frequent in the placebo group compared with the ELX-TEZ-IVA group
(16.4% versus 5.4%, respectively). Few other SAEs were reported for more than 1 patient in
each treatment group. Two withdrawals due to adverse events (WDAEs) were reported in

the ELX-TEZ-IVA group (1.0%) and none were reported in the placebo group. The reasons

for discontinuation from the ELX-TEZ-IVA group included portal hypertension (0.5.%) and

rash (0.5%).

Patients With F/F Genotype (Study 103 and 109): The overall percentages of patients who
experienced 1 or more AEs in Study 103 and Study 109 were 63.5% and 88.5% in the TEZ-IVA
groups, respectively, compared with 58.2% and 92.0% in the ELX-TEZ-IVA groups, respectively.
The percentage of patients who experienced 1 or more SAEs was 15.9% in the TEZ-IVA

group compared with 5.7% in the ELX-TEZ-IVA group of Study 109. The difference between
the groups was due to a greater percentage of patients in the TEZ-IVA group experiencing

a pulmonary exacerbation compared with the ELX-TEZ-IVA group (11.4% versus 1.1,
respectively). Serious AEs were rare in the 4-week Study 103 and reported for only 1 patient

in the TEZ-IVA group (pulmonary exacerbation) and 2 patients in the ELX-TEZ-IVA group
(pulmonary exacerbation and rash) (1.9% versus 3.6%, respectively). No WDAEs were reported
in either the TEZ-IVA or ELX-TEZ-IVA groups in Study 103. In Study 109, WDAEs were reported
for 2 patients (2.3%) in the TEZ-IVA group (compulsive disorder and psychotic disorder) and 1
patient (1.1%) in the ELX-TEZ-IVA group (anxiety and depression).

Patients With F/G and F/RF Genotypes (Study 104): The overall percentage of patients who
experienced 1 or more AEs was 66.7% in the ELX-TEZ-IVA group and 65.9% in the control
group. The percentage of patients who experienced 1 or more SAEs was 8.7% in the control
group compared with 3.8% in the ELX-TEZ-IVA group. The difference between the groups
was due to a greater percentage of patients in the control group experiencing a pulmonary
exacerbation that was classified as an SAE compared with the ELXTEZ-IVA group (5.6%
versus 1.5%, respectively). There were 2 WDAEs in the control group (1.6%; pulmonary
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exacerbation, and anxiety and depression) and 1 in the ELX-TEZ-IVA group (0.8%; elevated
alanine transaminase [ALT] and aspartate transaminase [AST] levels).

Critical Appraisal

Randomization was stratified based on relevant prognostic factors (i.e., age, sex, baseline
ppFEV,, and prior CFTR-modulator use [in Study 104]).51°" Baseline and demographic
characteristics were generally well balanced across the treatment groups in each of the
included studies. Study treatments were administered in a double-blind manner, with all
groups issued the same number of tablets each day. The AE profile of ELX-TEZ-IVA and the
comparators was unlikely to compromise blinding in any of the included trials. Few patients
discontinued the trials (the completion rate ranged from 96.8% to 100%), although the studies
were relatively short in duration, which may partly explain the high percentage of patients who
completed.®6191" Adherence with the study treatments was reported to be greater than 99%
across all treatment groups in the included trials.®6'%"" |In accordance with the study protocols,
the use of concomitant medications remained stable throughout the treatment period for all
treatment groups. The only exceptions were the lower usage rates of some antibiotics for
pulmonary exacerbations in the ELX-TEZ-IVA group relative to the placebo group in Study

102 (this difference was attributable to the efficacy of ELX-TEZ-IVA for reducing pulmonary
exacerbations relative to placebo). The primary and key secondary end points were analyzed
with statistical testing procedures that controlled the type | error rate, and all end points within
the statistical testing hierarchies were statistically significant.

The diagnostic criteria used in Study 103 and Study 109 were consistent with Canadian
clinical practice for identifying patients with CF who are homozygous for the F508del-CFTR
mutation. The gating and residual function mutations that were used to select patients for
inclusion in Study 104 were consistent with the approved indications for TEZ-IVA and IVA in
Canada.”'2"® Because there were no widely accepted criteria for defining minimal function
mutations in the CFTR gene, identification of patients with minimal function mutations in
Study 102 relied on a novel approach designed by the sponsor (i.e., in vitro response to
TEZ, IVA, or TEZ-IVA).° The clinical experts consulted by CADTH noted that terms “residual
function” and “minimal function” are not currently used in Canadian clinical practice. Because
patients with CF with more-severe lung disease (e.g., ppFEV, < 40% at screening) or a
normal ppFEV, at screening (= 90%) were excluded from the studies,>*'*"" the results of the
included studies are applicable primarily to patients with moderate (FEV, of 40% to 69%)

to mild (FEV, of 70% to 89%) lung disease. As patients with advanced lung disease are an
important subgroup with a high level of unmet medical need, CADTH supplemented this
review with additional evidence from observational studies to address this important gap in
the RCT evidence.

Study 103, Study 104, and Study 109 included an open-label, 4-week, active-treatment period
with TEZ-IVA or IVA before randomization. As such, these trials were essentially investigating
switching to ELX-TEZ-IVA from either TEZ-IVA or IVA compared with remaining on TEZ-IVA for
patients with an F/F or F/RF genotype or remaining on IVA for patients with an F/G genotype.
As TEZ-IVA is not widely reimbursed in Canada, the switching design limits the generalizability
of the studies directly to the Canadian setting. To address this potential gap in the evidence,
the sponsor supplied CADTH with indirect comparisons to provide an estimate of ELX-TEZ-
IVA versus placebo for those with an F/F or F/RF genotype.
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Placebo ELX-TEZ-IVA TEZ-IVA ELX-TEZ-IVA TEZ-IVA ELX-TEZ-IVA Control A

Absolute change in ppFEV, (%)

Baseline, mean (SD) 61.3 (15.5) 61.6 (15.0) 60.2 (14.4) 61.6 (15.4) 64.2 (15.1) 63.0 (16.7) 68.1 (16.4) 67.1 (15.7)

LS mean change (SE) -0.4(0.5) 13.9 (0.6) 0.4 (0.9) 10.4 (0.9) 1.0 (0.7) 11.2(0.7) 0.2 (0.5) 3.7 (0.5)

LSMD (95% Cl) 14.3 (12.7 t0 15.8) 10.0 (7.4 t0 12.6) 10.2 (8.2 10 12.1) 3.5(2.2t04.7)

P value <0.00012 <0.00012 < 0.0001® < 0.0001°

Absolute change in CFQ-R (respiratory domain)

Baseline, mean (SD) 70.0 (17.8) 68.3 (16.9) 72.6 (17.9) 70.6 (16.2) 73.1(17.6) 71.2(19.6) 77.3 (15.8) 76.5 (16.6)

LS mean change (SE) -2.7(1.0) 17.5(1.0) -1.4(2.0) 16.0 (2.0) 1.2 (1.5) 17.1(1.5) 1.6 (1.2) 10.3 (1.2)

LSMD (95% Cl) 20.2 (17.5 10 23.0) 17.4 (11.8 to0 23.0) 15.9 (11.7 t0 20.1) 8.7 (5.3t012.1)

P value <0.0001"° < 0.0001 <0.00012 <0.0001
Absolute change in BMI (kg/m?)

Baseline, mean (SD) 21.31(3.14) | 21.49 (3.07) 21.88 (4.12) 21.75(3.19) 21.92 (3.89) 21.17 (3.43) | 24.05(4.71) 24.07 (4.72)

LSM change (SE) 0.09 (0.07) 1.13 (0.07) -0.07 (0.07) 0.53 (0.07) 0.15(0.13) 1.59 (0.13) 0.16 (0.06) 0.28 (0.06)

LSMD (95% CI)

1.04 (0.85 to 1.23)

0.60 (0.41 to 0.79)

1.44 (1.07 to 1.82)

0.13 (-0.03 to0 0.29)

P value <0.0001° <0.0001 <0.0001 NA

Absolute change in SwCI (mmol/L)
Baseline, mean (SD) 102.9 (9.8) 102.3 (11.9) 90.0 (12.3) 91.4(11.0) 89.8(11.7) 89.0 (12.2) 56.4 (25.5) 59.5 (27.0)
LS mean change (SE) -0.4(0.9) -42.2 (0.9) 1.7 (1.8) -43.4(1.7) -3.4(1.2) -46.2 (1.3) 0.7 (1.1) -22.3(1.1)
LSMD (95% CI) -41.8 (-44.4 10 -39.3) -45.1 (-50.1 to -40.1) -42.8 (-46.2 t0 -39.3) -23.1(-26.1t0 -20.1)
P value <0.0001° <0.0001° <0.0001 <0.0001
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Study 102 (F/MF) Study 103 (F/F) Study 109 (F/F) Study 104 (F/G and F/RF)
24 weeks 4 weeks 24 weeks 8 weeks

Placebo ELX-TEZ-IVA TEZ-IVA ELX-TEZ-IVA TEZ-IVA ELX-TEZ-IVA ELX-TEZ-IVA
Result (N = 203) (N = 200) (N = 52) (N = 55) (N = 88) (N = 87) (N = 126) CERED)

Pulmonary exacerbations

Patients with event, n (%) 76 (37.4) 31(15.5) NA NA NA
Event rate per year 0.98 0.37
Rate ratio (95% Cl) 0.37 (0.25t0 0.55)
P value < 0.0001
Pulmonary exacerbations requiring hospitalization
Patients with event, n (%) 27 (13.3) 7 (3.5) NA NA NA
Event rate per year 0.24 0.07
Rate ratio (95% Cl) 0.29 (0.14t0 0.61)
P value < 0.0001
Pulmonary exacerbations requiring IV antibiotics
Patients with event, n (%) 42 (20.7) 9 (4.5) NA NA NA
Event rate per year 0.36 0.08
Rate ratio (95% Cl) 0.22 (0.11 t0 0.43)
P value < 0.0001
Time to first pulmonary exacerbation
Hazard ratio (95% Cl) 0.34 (0.22 to 0.52) NA NA NA
P value < 0.0001
Time to first pulmonary exacerbation requiring hospitalization
Hazard ratio (95% Cl) 0.25(0.11 to 0.58) NA NA NA
P value 0.0011
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Study 102 (F/MF) Study 103 (F/F) Study 109 (F/F) Study 104 (F/G and F/RF)
24 weeks 4 weeks 24 weeks 8 weeks

Placebo ELX-TEZ-IVA TEZ-IVA ELX-TEZ-IVA TEZ-IVA ELX-TEZ-IVA Control ELX-TEZ-IVA
Result (N = 203) (N = 200) (N = 52) (N = 55) (N = 88) (N = 87) (N = 126) CERED)

Time to first pulmonary exacerbation requiring IV antibiotics
Hazard ratio (95% Cl) 0.19 (0.09 to 0.39) NA NA NA
P value < 0.0001
Summary of adverse events
At least 1 AE 193 (96.0) 188 (93.1) 33 (63.5) 32 (58.2) 81 (92.0) 77 (88.5) 83 (65.9) 88 (66.7)
WDAEs 0 2(1.0) 0 0 2(2.3) 1(1.1) 2(1.6) 1(0.8)
Interruption due to AEs 10 (5.0) 19 (9.4) 0 0 1(1.1) 2(2.3) 3(2.4) 5(3.8)
Grade 3 or 4 AEs 15(7.5) 19 (9.4) 1(1.9) 0 7 (8.0) 7 (8.0) 4(3.2) 5(3.8)
SAEs 42 (20.9) 28 (13.9) 1(1.9) 2(3.6) 14 (15.9) 5(5.7) 11 (8.7) 5(3.8)
Most common adverse events
Infective PEx of CF 95 (47.3) 44 (21.8) 6(11.5) 1(1.8) 36 (40.9) 10 (11.5) 13(10.3) 3(2.3)
Sputum increased 39 (19.4) 40 (19.8) 3(5.8) 3(5.5) 16 (18.2) 10 (11.5) 8(6.3) 6 (4.5)
Headache 30 (14.9) 35(17.3) 4(7.7) 3(5.5) 18 (20.5) 25 (28.7) 19 (15.1) 11 (8.3)
Cough 77 (38.3) 34(16.8) 4(7.7) 8(14.5) 23(26.1) 11 (12.6) 18 (14.3) 3(2.3)
Adverse events of special interest
Elevated transaminases 8 (4.0) 22(10.9) 1(1.9) 2 (3.6) 1(1.1) 6 (6.9) 1(0.8) 8 (6.1)
Discontinuation 0 0 0 0 0 0 0 1(0.8)
Interruption 3(1.5) 2(1.0) 0 0 0 2(2.3) 1(0.8) 0
Serious events 1(0.5) 0 0 0 0 1(1.1) 0 0
Any rash events 13 (6.5) 22(10.9) 2(3.8) 2 (3.6) 2(2.3) 11 (12.6) 5 (4.0) 4(3.0)
Discontinuation 0 1(0.5) 0 0 0 0 0 0
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Study 102 (F/MF) Study 103 (F/F) Study 109 (F/F) Study 104 (F/G and F/RF)
24 weeks 4 weeks 24 weeks 8 weeks
Placebo ELX-TEZ-IVA TEZ-IVA ELX-TEZ-IVA TEZ-IVA ELX-TEZ-IVA Control ELX-TEZ-IVA
Result (N =203) (N =200) (N =52) (N = 55) (N =88) (N =87) (N =126) (N=132)
Interruption 1(0.5) 4 (2.0) 0 0 0 1(1.1) 1(0.8) 1(0.8)
Serious events 1(0.5) 3(1.5) 0 1(1.8) 0 0 0 0

AE = adverse event; BMI = body mass index; CF = cystic fibrosis; CFQ-R = Cystic Fibrosis Questionnaire—Revised; Cl = confidence interval; ELX-TEZ-IVA = elexacaftor/tezacaftor-ivacaftor and ivacaftor; F/F = homozygous for
F508del mutation in the CFTR gene; F/G = 1 F508del mutation and 1 gating mutation in the CFTR gene; F/MF = 1 F508del mutation and 1 minimal function mutation in the CFTR gene; F/RF = 1 F508del mutation and 1 residual
function mutation in the CFTR gene; LS = least squares; LSMD = least squares mean difference; NA = not applicable; PEx = pulmonary exacerbation; ppFEV, = percent predicted forced expiratory v