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Introduction

Cystic fibrosis (CF) is a life-shortening, multisystem disease that affects ≈85,000 people worldwide [START_REF] Boeck | Progress in therapies for cystic fibrosis[END_REF]. CF is caused by mutations in the CF transmembrane conductance regulator (CFTR) gene that reduce the quantity and/or the function of the CFTR protein (a chloride channel) on epithelial cell surfaces. The F508del-CFTR mutation is the most common CFTR mutation [START_REF] Riordan | Identification of the cystic fibrosis gene: cloning and characterization of complementary DNA[END_REF]. This mutation impairs the processing of the CFTR protein and its trafficking to the epithelial cell surface and also reduces the function of the mutated CFTR protein that reaches the cell surface [START_REF] Dalemans | Altered chloride ion channel kinetics associated with the delta F508 cystic fibrosis mutation[END_REF].

Small-molecule CFTR modulators target the underlying molecular mechanisms by which the CFTR mutations cause CF [START_REF] Van Goor | Rescue of CF airway epithelial cell function in vitro by a CFTR potentiator, VX-770[END_REF][START_REF] Van Goor | Nonclinical profile of the CFTR corrector VX-661[END_REF]. Tezacaftor/ivacaftor combination CFTR modulator therapy has been shown to be efficacious and generally safe and well tolerated in Phase 3 clinical studies in participants ≥12 years of age with CF who are homozygous for the F508del-CFTR mutation (F/F) or heterozygous for the F508del-CFTR mutation and a "residual function" mutation (F/RF) [START_REF] Rowe | Tezacaftorivacaftor in residual-function heterozygotes with cystic fibrosis[END_REF][START_REF] Taylor-Cousar | Tezacaftorivacaftor in patients with cystic fibrosis homozygous for Phe508del[END_REF]. For example, tezacaftor/ivacaftor therapy increased the percent predicted forced expiratory volume in 1 second (ppFEV1) by 4.0 percentage points and decreased the pulmonary exacerbation (PEx) rate by 35% vs placebo in a 24-week study of participants with CF with the F/F genotype [START_REF] Taylor-Cousar | Tezacaftorivacaftor in patients with cystic fibrosis homozygous for Phe508del[END_REF]. Tezacaftor/ivacaftor is now approved to treat people with CF (pwCF) with tezacaftor/ivacaftor-responsive mutations who are ≥6 years of age in the United States and ≥12 years of age in other countries [8,[START_REF]Symkevi (tezacaftor/ivacaftor) [summary of product characteristics[END_REF]. PwCF who are heterozygous for the F508del-CFTR mutation and a "minimal function" (MF) CFTR mutation (F/MF) represent a significant proportion (≈30%) of the population of pwCF [START_REF] Taylor-Cousar | Clinical development of triple-combination CFTR modulators for cystic fibrosis patients with one or two F508del alleles[END_REF] and have severe disease with high rates of pancreatic insufficiency, progressive loss of lung function, and premature mortality [START_REF] Elborn | Cystic fibrosis[END_REF]. MF CFTR mutations are defined as mutations that lead to the complete absence of CFTR protein production or function. These mutations result in a CFTR protein that is not responsive to either ivacaftor or tezacaftor/ivacaftor in vitro [START_REF] Davies | VX-659-Tezacaftor-ivacaftor in patients with cystic fibrosis and one or two Phe508del alleles[END_REF]. At the time this study was conducted, there were no CFTR modulators approved for pwCF with F/MF genotypes. Neither F508del-CFTR protein nor MF proteins are responsive to ivacaftor, and in a clinical study, lumacaftor/ivacaftor combination therapy did not lead to clinical benefit in this population [START_REF] Boyle | A CFTR corrector (lumacaftor) and a CFTR potentiator (ivacaftor) for treatment of patients with cystic fibrosis who have a Phe508del CFTR mutation: a phase 2 randomised controlled trial[END_REF].

Here, we report the results of a randomized, placebo-controlled, parallel-group Phase 3 study evaluating the efficacy and safety of tezacaftor/ivacaftor in participants ≥12 years of age with CF with F/MF genotypes. This study was designed to determine whether a single copy of the F508del-CFTR mutant protein is sufficient to lead to clinical benefit in these participants when treated with tezacaftor/ivacaftor. Given the uncertainty about whether tezacaftor/ivacaftor treatment would improve efficacy in participants with F/MF genotypes, a prespecified interim analysis (IA) for futility was conducted when approximately 50% of the participants completed week 12 of the study.

Methods

This was a Phase 3, randomized, double-blind, placebo-controlled, multicenter study (NCT02516410) assessing the efficacy, safety, tolerability, and pharmacokinetics (PK) of tezacaftor/ivacaftor in participants ≥12 years of age with CF with F/MF genotypes. This study planned to enroll approximately 300 participants; a futility IA was planned when approximately 50% of participants had completed 12 weeks of treatment. Enrollment was paused when 168 participants were enrolled, and the interim data were reviewed by the independent data monitoring committee.

Eligibility Criteria

People were eligible if they were ≥12 years of age at the time of informed consent, had confirmed diagnosis of CF (sweat chloride [SwCl] concentration ≥60 mmol/L as documented in the person's medical record or obtained at screening if not in the medical record), had an F/MF genotype, had ppFEV1 ≥40% and ≤90%, and had stable disease at screening. Full eligibility criteria are presented in Supplementary Table S1. For the MF allele, mutations were designated "MF" or "non-responsive" and must have encoded a mutant CFTR protein that is not likely to respond to tezacaftor and/or ivacaftor therapy. CFTR mutations that are not likely to respond to tezacaftor and/or ivacaftor therapy were defined using 3 major sources: biological plausibility for the mutation to respond (i.e., class), evidence of clinical severity on a population basis based on the patient registry CFTR2 (average SwCl concentration >86 mmol/L; percentage of patients with pancreatic insufficiency is >50%), and in vitro testing (mutations that responded with chloride transport levels <10% of that of wild-type CFTR were considered MF and nonresponsive). The clinical severity criteria (average SwCl concentration >86 mmol/L; percentage of patients with pancreatic insufficiency is >50%) did not specifically apply to the individual people to be enrolled in this study, but were used to classify the mutation status. MF mutations that were included in the study are presented in Supplementary Table S2.

Study Design

Enrolled participants were randomized 1:1 to the treatment arm (tezacaftor 100 mg once daily

[qd] and ivacaftor 150 mg once every 12 hours [q12h]) or the placebo arm (Fig. 1). Participants were stratified by age at the screening visit (<18 years vs ≥18 years), sex (male vs female), and ppFEV1 during the screening visit (<70% vs ≥70%). Treatment was continued for up to 12 weeks. A safety follow-up visit was conducted 28 days (±7 days) after the last study drug dose. d Participants were stratified by age at the screening visit (<18 vs ≥18 years of age), sex (male vs female), and ppFEV1 severity determined during the screening period (<70% vs ≥70%), and were randomized 1:1 before the first dose of the study drug on day 1.

Objectives and Endpoints

The primary objective of the study was to evaluate the efficacy of tezacaftor/ivacaftor treatment through week 12 in participants with CF with F/MF genotypes. The secondary objectives were to investigate the safety of tezacaftor/ivacaftor treatment over 12 weeks in this population and the PK of tezacaftor, ivacaftor, the M1-tezacaftor metabolite, and the M1-ivacaftor metabolite. The 

Statistical Analysis

Efficacy was assessed in randomized participants who received ≥1 study drug dose and had eligible CFTR mutations. Safety was assessed in participants who received ≥1 study drug dose.

The primary endpoint was analyzed using a mixed-effects model for the repeated measures approach based on the restricted maximum likelihood method, with absolute change from baseline in ppFEV1 at each visit as the dependent variable; treatment, visit, and treatment-byvisit interaction as fixed effects; participant as a random effect; and sex, age group at screening (<18 vs ≥18 years), and ppFEV1 severity at screening (<70% vs ≥70%) as covariates. The leastsquares (LS) mean, SE, 95% CI, and 2-sided P value were provided for the treatment difference between placebo and tezacaftor/ivacaftor. Details of the statistical analyses of secondary endpoints, including control for multiple hypothesis testing, are provided in the Supplement.

Futility rule: The futility rule for the interim efficacy analysis was based on a 1-sided 80% upper confidence bound (80% UCB) for (1) the treatment difference in the absolute change from baseline for ppFEV1 through week 12; and (2) the within-treatment change from baseline through week 12 for the tezacaftor/ivacaftor arm. The study was prespecified to be terminated early based on futility if the estimated 80% UCBs met 1 of the following rules: (1) the 80% UCB for the treatment difference was <2.5 percentage points; or (2) the 80% UCB for the withintreatment change from baseline through week 12 for the tezacaftor/ivacaftor treatment arm was <1.75 percentage points.

Ethics

The study protocol and informed consent forms were reviewed/approved by each local institutional review board/independent ethics committee. Written informed consent was obtained from each study participant prior to study participation. This study was conducted in accordance with the Declaration of Helsinki, local applicable laws and regulations, and current Good Clinical Practice as described by the International Council for Harmonization Guideline E6, Good Clinical Practice, Consolidated Guidance (April 1996).

Results

Demographics, Baseline Characteristics, and Disposition of Participants

Of the 168 enrolled participants, 83 were randomized to the tezacaftor/ivacaftor arm and 85 to the placebo arm (Supplementary Fig. S1). The demographic and baseline characteristics of participants enrolled in the study are summarized in Table 1 and were similar between the 2 arms. At baseline, the mean age was 26.1 years, the mean ppFEV1 was 57.5 percentage points, and the mean SwCl concentration was 101.6 mmol/L. All participants enrolled in the study received ≥1 study drug dose. In the tezacaftor/ivacaftor arm, 81 participants (97.6%) completed their treatment regimen; 2 (2.4%) ended treatment early (1 due to an AE and the other refused further dosing). In the placebo arm, 84 participants (98.8%) completed their treatment regimen; 1 (1.2%) ended treatment early due to an AE. a Data for participants <20 years of age at screening (tezacaftor/ivacaftor, n=25; placebo, n=22).

Efficacy

The LS mean difference in absolute change in ppFEV1 from baseline through week 12 between the tezacaftor/ivacaftor and placebo groups was 1.2 percentage points (95% CI, -0.3 to 2.6 percentage points; P=0.12) (Table 2; Fig. 2). The 1-sided 80% UCB for LS mean treatment difference in the absolute change in ppFEV1 from baseline through week 12 between the tezacaftor/ivacaftor and placebo groups was 1.79 percentage points, which was below the futility boundary of 2.5 percentage points. The 1-sided 80% UCB for LS mean difference in the within-group absolute change in ppFEV1 from baseline through week 12 for the tezacaftor/ivacaftor group was 1.53 percentage points, which was below the futility boundary of 1.75 percentage points. Thus, the trial met both of the prespecified futility criteria; additional participants were not enrolled, and the study was terminated. e Participants <20 years of age at screening (tezacaftor/ivacaftor, n=25; placebo, n=22). There were no statistically significant differences in any of the key secondary endpoints (the absolute change in the CFQ-R respiratory domain score, annualized PEx event rate ratio, and absolute change in BMI between the tezacaftor/ivacaftor and placebo groups) (Table 2). Among the additional secondary endpoints, the tezacaftor/ivacaftor group showed a modest but nominally statistically significant improvement (reduction) in SwCl concentration vs the placebo group; the LS mean difference for absolute change in SwCl concentration from baseline through week 12 was -3.5 mmol/L (95% CI, -5.9 to -1.2 mmol/L; P=0.0034). There was no statistically significant difference in relative change in ppFEV1 from baseline through week 12, absolute change in BMI z score from baseline at week 12, or absolute change in weight from baseline at week 12 between the tezacaftor/ivacaftor and placebo groups. In the analysis of time to first PEx through week 12, the proportion of participants with ≥1 PEx was similar between the study arms (Supplement Fig. S2).

Treatment Compliance

Treatment compliance was defined as the ratio of the total number of days of study drug interruption to the total number of days of study drug exposure. All but 3 participants (1.8%; 2 in the tezacaftor/ivacaftor group and 1 in the placebo group) had ≥80% treatment compliance.

Safety

The overall incidence of treatment-emergent AEs (TEAEs) was 77.1% in the tezacaftor/ivacaftor group and 80.0% in the placebo group. The most common TEAEs (those occurring in ≥10% of participants in either treatment group) were infective PEx of CF, cough, fatigue, sputum increased, and hemoptysis (Table 3). Most participants in the tezacaftor/ivacaftor and placebo groups had TEAEs that were mild (n=27 [32.5%] and n=28 [32.9%], respectively) or moderate (n=28 [33.7%] and n=35 [41.2%], respectively) in severity. No participant had TEAEs that were life threatening; there were no deaths in this study. Twenty-five participants (14.9%) had a serious AE (SAE), including 11 (13.3%) in the tezacaftor/ivacaftor group and 14 (16.5%) in the placebo group. None of the SAEs were considered related to tezacaftor/ivacaftor. The most common SAE was infective PEx of CF. Treatment discontinuation due to TEAEs occurred in 1 participant (1.2%) in the tezacaftor/ivacaftor group and 1 participant (1.2%) in the placebo group. b Respiratory symptoms and events included the following preferred terms: chest discomfort, dyspnea, respiration abnormal, asthma, bronchial hyperreactivity, bronchospasm, and wheezing.

As in previous tezacaftor/ivacaftor Phase 3 studies in participants ≥12 years of age [START_REF] Rowe | Tezacaftorivacaftor in residual-function heterozygotes with cystic fibrosis[END_REF][START_REF] Taylor-Cousar | Tezacaftorivacaftor in patients with cystic fibrosis homozygous for Phe508del[END_REF], transaminase elevations and respiratory symptoms and events (based on a predefined group of preferred terms) were evaluated in this study. All TEAEs of elevated transaminases were mild or moderate in severity, and none were serious or led to treatment discontinuation. All respiratory symptoms or events were mild or moderate in severity. No clinically meaningful trends were observed in laboratory assessments, ECGs, vital signs, pulse oximetry, or spirometry.

Pharmacokinetics

The mean trough concentrations of tezacaftor, ivacaftor, and their M1 metabolites reached steady state by the end of week 2. The exposures of tezacaftor, ivacaftor, and their M1 metabolites were within the ranges observed in other studies of participants ≥12 years of age with CF treated with the same dosing regimen (data not shown).

Discussion and Conclusions

In contrast with the results of previous clinical studies of tezacaftor/ivacaftor combination therapy in participants with CF with F/F or F/RF genotypes, our results did not show that tezacaftor/ivacaftor leads to a clinically meaningful benefit in participants with CF with F/MF genotypes [START_REF] Rowe | Tezacaftorivacaftor in residual-function heterozygotes with cystic fibrosis[END_REF][START_REF] Taylor-Cousar | Tezacaftorivacaftor in patients with cystic fibrosis homozygous for Phe508del[END_REF]. The results of a planned futility IA of this Phase 3 study (conducted when approximately 50% of the participants planned for enrollment completed week 12) revealed no statistically significant difference in the primary or secondary endpoints between the tezacaftor/ivacaftor and placebo arms. Therefore, the study was terminated. Tezacaftor/ivacaftor treatment was generally safe and well tolerated in participants with F/MF genotypes, and the safety results were consistent with the known safety profile of tezacaftor/ivacaftor in participants ≥12 years of age with CF. As expected, the exposures of tezacaftor, ivacaftor, and their metabolites were within the ranges observed in other studies of participants ≥12 years of age with CF.

The results of this study demonstrate that a single F508del-CFTR allele is not sufficient to provide clinical benefit when these participants are treated with dual tezacaftor/ivacaftor therapy, a finding that is consistent with preclinical data [START_REF] Davies | VX-659-Tezacaftor-ivacaftor in patients with cystic fibrosis and one or two Phe508del alleles[END_REF][START_REF] Keating | VX-445-Tezacaftor-ivacaftor in patients with cystic fibrosis and one or two Phe508del alleles[END_REF]. Consistent with the results of the current study, in vitro studies have demonstrated that tezacaftor/ivacaftor increases chloride transport in human bronchial epithelial (HBE) cells from donors with an F/MF genotype to a smaller extent than it does in HBE cells from donors with the F/F genotype [START_REF] Keating | VX-445-Tezacaftor-ivacaftor in patients with cystic fibrosis and one or two Phe508del alleles[END_REF]. It is noteworthy that the demographics and baseline characteristics of participants in the current study were similar to those of participants with the F/F genotype in the 24-week Phase 3 study of tezacaftor/ivacaftor [START_REF] Taylor-Cousar | Tezacaftorivacaftor in patients with cystic fibrosis homozygous for Phe508del[END_REF]; this indicates that tezacaftor/ivacaftor is not efficacious in pwCF with an F/MF genotype who are of similar age and have similar disease severity as the participants with the F/F genotype in the previous study. In addition, results from previous studies indicate that a treatment duration of 12 weeks is more than sufficient to detect acute improvements in ppFEV1 in response to CFTR modulators [START_REF] Rowe | Tezacaftorivacaftor in residual-function heterozygotes with cystic fibrosis[END_REF][START_REF] Taylor-Cousar | Tezacaftorivacaftor in patients with cystic fibrosis homozygous for Phe508del[END_REF][START_REF] Ramsey | A CFTR potentiator in patients with cystic fibrosis and the G551D mutation[END_REF]. Experience with ivacaftor, lumacaftor/ivacaftor, tezacaftor/ivacaftor, and elexacaftor/tezacaftor/ivacaftor has consistently shown that the absolute change from baseline in ppFEV1 at 4 weeks predicts durable improvements in lung function [START_REF] Rowe | Tezacaftorivacaftor in residual-function heterozygotes with cystic fibrosis[END_REF][START_REF] Taylor-Cousar | Tezacaftorivacaftor in patients with cystic fibrosis homozygous for Phe508del[END_REF][START_REF] Ramsey | A CFTR potentiator in patients with cystic fibrosis and the G551D mutation[END_REF][START_REF] Wainwright | Lumacaftor-ivacaftor in patients with cystic fibrosis homozygous for Phe508del CFTR[END_REF][START_REF] Middleton | Elexacaftortezacaftor-ivacaftor for cystic fibrosis with a single Phe508del allele[END_REF].

Addition of the CFTR corrector, elexacaftor, which has a distinct mechanism of action from tezacaftor, increased CFTR function compared with that observed with tezacaftor/ivacaftor in vitro in HBE cells from donors with F/MF genotypes [START_REF] Keating | VX-445-Tezacaftor-ivacaftor in patients with cystic fibrosis and one or two Phe508del alleles[END_REF]. A recent Phase 3 study confirmed that the combination of elexacaftor, tezacaftor, and ivacaftor resulted in significant and clinically meaningful improvements in ppFEV1, PEx event rates, SwCl levels, CFQ-R respiratory domain scores, and BMI over 24 weeks in participants ≥12 years of age with CF with F/MF genotypes compared with placebo [START_REF] Middleton | Elexacaftortezacaftor-ivacaftor for cystic fibrosis with a single Phe508del allele[END_REF]. The triple-combination therapy was generally safe and well tolerated. Another recent Phase 3 study confirmed that the combination of elexacaftor, tezacaftor, and ivacaftor resulted in significant and clinically meaningful improvements in ppFEV1, SwCl levels, CFQ-R respiratory domain scores, and nutritional parameters compared with tezacaftor/ivacaftor dual combination therapy in participants ≥12 years of age with CF who were homozygous for the F508del-CFTR mutation [START_REF] Heijerman | Efficacy and safety of the elexacaftor plus tezacaftor plus ivacaftor combination regimen in 25 people with cystic fibrosis homozygous for the F508del mutation: a double-blind, randomised, phase 3 trial[END_REF]. Elexacaftor/tezacaftor/ivacaftor combination therapy was recently approved in the United States to treat pwCF ≥12 years of age with ≥1 copy of the F508del mutation [START_REF]FDA Approves TRIKAFTA (elexacaftor/tezacaftor/ivacaftor and ivacaftor) to treat the underlying cause of cystic fibrosis in people ages 12 and older who have at least one F508del mutation[END_REF]; to date, it is the only therapy approved in some regions for the treatment of pwCF with an F/MF genotype. This Phase 3 study (which was terminated early because it met the pre-determined futility criteria) did not show that tezacaftor/ivacaftor was efficacious in participants with F/MF genotypes. However, tezacaftor/ivacaftor is the foundation of a triple combination CFTR modulator that has been found to be efficacious in pwCF with F/MF or F/F genotypes, demonstrating that a single F508del-CFTR allele is sufficient to provide clinical benefit with the triple combination.

Fig. 1 .

 1 Fig. 1. Study Design TEZ/IVA, tezacaftor/ivacaftor; ppFEV1, percent predicted forced expiratory volume in 1 second; q12h, once every 12 hours; qd, once daily. a During the treatment period, participants in the TEZ/IVA arm received TEZ 100 mg/IVA 150 mg (fixed-dose combination tablet) for the morning dose and IVA 150 mg for the evening dose. Participants in the placebo arm received matched placebo control tablets. b The safety follow-up visit occurred 28 (±7) days after the last dose of the study drug. The safety follow-up visit was not required for participants who completed the week 12 visit and enrolled in an open-label extension study of TEZ/IVA within 28 days after the last dose of the study drug.

  primary endpoint was the absolute change in ppFEV1 from baseline through week 12. Key secondary endpoints were the absolute change in CF Questionnaire-Revised (CFQ-R) respiratory domain score from baseline through week 12, the number of PEx through week 12, and absolute change in BMI from baseline at week 12. Other secondary endpoints were the safety and tolerability of tezacaftor/ivacaftor treatment through week 12 (as assessed by adverse events [AEs], clinical laboratory values, electrocardiogram [ECG], vital signs, pulse oximetry, and postdose spirometry [only in participants <18 years of age at screening]), relative change in ppFEV1 from baseline through week 12, absolute change in SwCl from baseline through week 12, time to first PEx through week 12, absolute change in BMI z score from baseline at week 12 (participants <20 years of age at screening), absolute change in body weight from baseline at week 12, and PK parameters of tezacaftor, the M1-tezacaftor metabolite, ivacaftor, and the M1-ivacaftor metabolite.
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 35 -5.9 to -1.2; P=0.0034) BMI z score e 0.02 (-0.09 to 0.13) b 0.07 (-0.05 to 0.19) b -0.05 (-0.2 to 0.1; P=0.52) Weight, kg 0.6 (0.2 to 1.0) b 0.7 (0.3 to 1.1) b -0.2 (-0.7 to 0.4; P=0.55) BMI, body mass index; CFQ-R, Cystic Fibrosis Questionnaire-Revised; LS, least-squares; PEx, pulmonary exacerbation; ppFEV1, percent predicted forced expiratory volume in 1 second; q12h, once every 12 hours; qd, once daily; SwCl, sweat chloride. a Absolute change from baseline through week 12. b Absolute change from baseline at week 12. c Through week 12. d Relative change from baseline through week 12.

Fig. 2 .

 2 Fig. 2. Absolute Change From Baseline in ppFEV1 at Each Visit IVA, ivacaftor; LS, least-squares; ppFEV1, percent predicted forced expiratory volume in 1 second; TEZ, tezacaftor.
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 290 TEAEs leading to treatment discontinuation occurred in 1 participant in the tezacaftor/ivacaftor 291 group (serious AE of adenocarcinoma of the colon, which was deemed unrelated to the study 292 drugs by the investigator) and 1 participant in the placebo group (serious AEs of hemoptysis and infective PEx of CF).

Table 1 . Demographics and Baseline Characteristics Baseline Parameter Tezacaftor 100 mg qd/ Ivacaftor 150 mg

 1 

	q12h	Placebo
	(n=83)	(n=85)

Table 2 . Efficacy Tezacaftor 100 mg qd/ Ivacaftor 150 mg

 2 

	q12h	Placebo	
	(n=83)	(n=85)	Treatment Difference
	LS Mean (95% CI)		LS Mean; 95% CI; P value

Table 3 .

 3 TEAEs 288

			Tezacaftor 100 mg qd/
			Ivacaftor 150 mg q12h	Placebo
		n (%)	(n=83)	(n=85)
		Participants with any TEAEs	64 (77.1)	68 (80.0)
		Participants with TEAEs by strongest	
		relationship	
		Related	1 (1.2)	0
		Possibly related	15 (18.1)	8 (9.4)
		Unlikely related	17 (20.5)	39 (45.9)
		Not related	31 (37.3)	21 (24.7)
		TEAEs by maximum severity	
		Mild	27 (32.5)	28 (32.9)
		Moderate	28 (33.7)	35 (41.2)
		Severe	9 (10.8)	5 (5.9)
		Life threatening	0	0
		Participants with serious TEAEs	11 (13.3)	14 (16.5)
		Participants with related serious TEAEs	0	2 (2.4)
		TEAEs leading to treatment discontinuation a	1 (1.2)	1 (1.2)
		TEAEs leading to treatment interruption	8 (9.6)	4 (4.7)
		Participants with TEAEs leading to death	0	0
		Most frequently reported TEAEs (≥10% of	
		participants in either arm)	
		Infective PEx of CF	21 (25.3)	26 (30.6)
		Cough	19 (22.9)	27 (31.8)
		Fatigue	10 (12.0)	4 (4.7)
		Hemoptysis	10 (12.0)	7 (8.2)
		Sputum increased	7 (8.4)	12 (14.1)
		All serious TEAEs by preferred term	
		Infective PEx of CF	6 (7.2)	12 (14.1)
		Lower respiratory tract infection bacterial	1 (1.2)	0
		Influenza	0	1 (1.2)
		Sinusitis	0	1 (1.2)
		Distal intestinal obstruction syndrome	3 (3.6)	0
		Hemoptysis	2 (2.4)	1 (1.2)
		Productive cough	0	1 (1.2)
		Adenocarcinoma of the colon	1 (1.2)	0
		Pulmonary function test decreased	0	1 (1.2)
		Participants with any TEAEs of elevated transaminases	3 (3.6)	1 (1.2)
		Participants with any treatment-emergent respiratory symptom and event b	9 (10.8)	11 (12.9)
	289	CF, cystic fibrosis; PEx, pulmonary exacerbation; q12h, once every 12 hours; qd, once daily;
		TEAE, treatment-emergent adverse event.	
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