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Section Item SAP v1.0 SAP v2.0 Rationale 
   define the study 

baseline; these 
analyses will be 
considered 
sensitivity analysis. 

Baseline) rather than just 
one (Baseline) 

13.6.1.3 Supplementary 
Analyses of 
primary endpoint 

SAS code included SAS code removed To ensure independent QC 

13.6.2.2 Dose-Response 
Analysis 

Plots to depict 95% 
CI 

Plots to depict 90% 
CI and prediction 
limits 

Adding prediction interval 
and changing interval width 
to match norms in dose-
response analysis 

13.6.3 Analysis of 
Secondary 
Endpoints 

The secondary 
efficacy and 
additional variables 
below will be 
compared against 
placebo for each 
dosage using 
Wilcoxon rank 
signed tests. 

The secondary 
efficacy and 
additional variables 
below will be 
compared against 
placebo for each 
dosage using 
Wilcoxon rank sum 
tests. 

Correction of typographical 
error 

Table 3 Prohibited and 
Restricted 
Medications 

Serotonergic drugs Medications that 
affect serotonergic 
neurotransmission 
and that when used 
concomitantly with 
opioids can increase 
the risk of serotonin 
syndrome 

Alignment of serotonergic 
drug exclusion with protocol 
wording 

Table 7 Marked Laboratory 
Abnormalities 

Units for 
transaminase: 
microkat/L 

Units for 
transaminases: U/L 

Align with central laboratory 
units 

Table 7 Marked Laboratory 
Abnormalities 

Alkaline 
phosphatase <2x 
ULN 

Removed Correction of error (<2x ULN 
is not abnormal) 

10.4 and 
16.1 

Per Protocol 
Population 

The PP population 
will consist of all 
subjects in the 
mITT population 
who have a 
treatment 
compliance >80% 
during the fixed 
dose period and do 
not have a major 
protocol deviation 
that excludes 
subjects from the 
PP population. 

The PP population 
will consist of all 
subjects in the mITT 
population who have 
a treatment 
compliance >80% 
during the fixed dose 
period and do not 
have a major 
protocol deviation or 
other criterion that 
excludes subjects 
from the PP 
population. 

Not all criterion excluding 
subjects from the PP 
population were defined as 
major protocol deviations 

13.7.8 and 
9.3 

Electrocardiograms Mention of separate 
ECG report 

Remove mention of 
separate ECG 

No plan for separate ECG 
report 
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Section Item SAP v1.0 SAP v2.0 Rationale 
   report; addition of 

ECG tables 

 

13.6.1.1 and 
13.6.2.1 

Subgroup 
Analyses 

Additional 
exploratory 
subgroup analyses 
will be performed 
for the primary 
endpoint 

 
Additional 
exploratory 
subgroup analyses 
will be performed 
for the key 
secondary endpoint 

Additional 
exploratory 
subgroup analyses 
will be performed for 
the primary 
endpoint, if required. 

Additional 
exploratory 
subgroup analyses 
will be performed for 
the key secondary 
endpoint, if required. 

Clarification that subgroup 
analyses may or may not be 
performed. 

13.8 and 
10.0 

Pharmacokinetic 
Analyses 

_ Section 13.8 
removed; PK 
population removed. 

No PK analyses will be 
performed under this SAP 

16.1 Criteria for 
exclusion from per 
protocol population 

Apply PP exclusion 
if PD (i.e. recording 
time is less than 20 
hours) occurred 
during the Baseline, 
Week 6 
assessment, or the 
early termination 
assessment 

Apply PP exclusion if 
PD(i.e. recording 
time is less than 20 
hours) occurred 
during the Baseline, 
Week 6 assessment, 
or the early 
termination 
assessment (based 
on post-QC cough 
duration) 

Clarification of derivation of 
recording duration 

16.1 Criteria for 
exclusion from per 
protocol population 

Non-study opioid 
medication or 
opioid antagonist 
taken within 7 days 
prior to or on the 
day of cough 
recording at 
Baseline or Week 
6. 

Non-study opioid 
medication (other 
than loperamide) or 
opioid antagonist 
taken within 7 days 
prior to or on the day 
of cough recording 
at Baseline or Week 
6. 

Exclusion of loperamide from 
criterion because of its lack 
of systemic effects 

16.1 Criteria for 
exclusion from per 
protocol population 

Non-study opioid 
medication or 
opioid antagonist 
taken within 7 days 
prior to the first day 
of the Baseline, 
Week 6, or ET 
entries or on any 
days used for the 
calculation of these 
timepoints for the 
EXACT 
Questionnaire Q2 

Non-study opioid 
medication (other 
than loperamide) or 
opioid antagonist 
taken within 7 days 
prior to the first day 
of the Baseline, 
Week 6, or ET 
entries or on any 
days used for the 
calculation of these 
timepoints for the 
EXACT 
Questionnaire Q2 

Exclusion of loperamide from 
criterion because of its lack 
of systemic effects 
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Section Item SAP v1.0 SAP v2.0 Rationale 

16.12 Analysis Windows - If more than one 
valid assessment 
was performed 
during a Visit’s 
analysis window, by 
convention, the 
assessment closest 
to the target day will 
be used; if both 
assessments are 
equidistant from the 
target day, the first 
assessment will be 
used. 

Addition of convention for 
potential instances of more 
than one efficacy 
assessment during a Visit 
analysis window. 
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4.0 Purpose 
The Statistical Analysis Plan (SAP) describes the statistical methods to be used during the reporting and 
analyses of data collected under Trevi Therapeutics Protocol NAL03-202. 

 

5.0 Scope 
The Statistical Analysis Plan outlines the following: 

• Study Objectives 

• Study Design 

• Study Endpoints 

• Population Sets 

• Conventions and Derivations 

• Statistical Methods 

 

6.0 Introduction 
This SAP should be read in conjunction with the study Protocol Amendment 2, 20-May-2024 and case 
report form (CRF) v3.0 03-Mar-2025. Any further changes to the protocol or CRF may necessitate updates 
to the SAP. 

Minor changes following this SAP will be tracked in the SAP Change Log. Final approval of the SAP by 
Trevi Therapeutics and ICON will occur prior to database lock and unblinding of the study treatment. 

 

7.0 Study Objectives 

7.1 Primary Objective 

• To assess the effect of NAL ER on 24-hour cough frequency (coughs per hour) at Week 6 using 
objective digital cough monitoring 

7.2 Key Secondary Objective 

• To assess the effect of NAL ER on the E-RS®:IPF Cough subscale (Evaluating Respiratory 
Symptoms in Idiopathic Pulmonary Fibrosis) as collected in the EXACT® (EXAcerbation of Chronic 
pulmonary disease Tool) at Week 6. 

7.3 Other Secondary Objectives 
The secondary objectives are to assess the following: 

• Safety and tolerability of NAL ER in the study population 

• 24-hour cough frequency (coughs per hour) 

• Awake cough frequency (coughs per hour) 

• Sleep cough frequency (coughs per hour) 

• E-RS® :IPF (Evaluating Respiratory Symptoms in Idiopathic Pulmonary Fibrosis) and subscales 
collected in the EXACT® (EXAcerbation of Chronic pulmonary disease Tool) 

• CS-NRS (Cough Severity Numerical Rating Scale) 

• LCQ© (Leicester Cough Questionnaire) total score and domain scores (physical, psychological, and 
social domains) 

• L-IPF© Impacts (Living with Pulmonary Fibrosis Impacts Questionnaire) 

• L-IPF© Symptoms (Living with Pulmonary Fibrosis Symptoms Questionnaire) 
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• EQ-5D-5L™ (European Quality of Life Five Dimensions Questionnaire) 

• PGI-S Cough; PGI-C Cough (Patient Global Impression of Severity and Change for Cough) 

• PGI-S IPF; PGI-C IPF (Patient Global Impression of Severity and Change for IPF) 

• CGI-S (Clinicians Global Impression of Severity), CGI-C (Clinicians Global Impression of Change) 

 

8.0 Study Design 

This is a multi-center randomized, double-blind, placebo-controlled, parallel, 4-arm study. 

After meeting eligibility during the screening period, approximately 160 subjects with diagnosed IPF across 
approximately 75 centers globally will be randomized stratified by subject sex and whether subject uses 
antifibrotic therapy (1:1:1:1) to one of four treatment arms. 

• Arm 1: Placebo 

• Arm 2: 27 mg Dose Arm 

• Arm 3: 54 mg Dose Arm 

• Arm 4: 108 mg Dose Arm 

Each arm will be titrated to their fixed dose during the blinded 2-week Titration Period according to Protocol 

Table 3, followed by the 4-week Fixed Dose Period for a total of 6 weeks on drug. 

Subjects will be taken off study drug at the end of the Fixed Dose Period and followed off treatment for an 
additional 2 weeks. Visits and Assessments are described in Figure 1, Table 1 and Table 2. 

If permanent discontinuation of study drug occurs at any time, the subject should return for a discontinuation 
visit and safety follow-up. They will then be contacted at Week 6 by phone to collect information on serious 
adverse events and vital status. 

Figure 1 Study Schematic 
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CORAL Schedule of Events (SoE) Footnotes 

1 Screening should be completed within 14 days, with possibility to extend to 28 days without re-screen, for scheduling or logistical reasons. 

2 Baseline visit will occur on Day -1, when cough monitor will be applied. Subject will go home wearing the cough monitor. On Day 1, the subject will remove the 
cough monitor at home, and take their first dose of IP in the evening. 

3 At Week 2, the visit will be performed on Day 13, and cough monitor removed on Day 14. Visit window can be up to 2 days before Day 13 but cannot be later. 

4 Vital signs after at least 5 minutes in sitting position, Triplicate ECG after at least 5 minutes in supine position. 
Vital signs and ECG to be performed before invasive procedures. 

ECG to be transmitted for central over-read, and screening central over-read reports (received within 72 hours) are used to assess eligibility. 

5 PK sample to be drawn as soon as possible after the ECG. Labs will be drawn for clinical chemistry, hematology, urinalysis, and coagulation. 

6 DLCO assessment performed in the 12 weeks prior to screening can be used for inclusion. If not available, DLCO to be performed at screening. 

7 Digital cough monitor 
- Day of the Visit - hook up for 24-hour recording; monitor will be worn until the following day to obtain at least a full 24-hour recording period of cough frequency. 
- After 24 hours - removal and return - At the end of the recording session, the monitor will be removed at home by the subject. Subject to be provided with 
appropriate shipping material to return monitor after removal, for upload of data to Vitalograph portal. 
First dose of IP is taken on Day 1 after the removal of the cough monitor. 

8 In case of premature discontinuation of IP, the IRT/e-diary system to be updated immediately to activate the PROs (do not wait for the subject to come to site). 
Contact the medical monitor if premature discontinuation is being contemplated (see protocol Section 8.23) 
Complete discontinuation procedures per the DC Visit Schedule at the current visit OR subject to return to the site for the premature DC visit as soon as possible, 
if discontinuation occurs between visits. 
The subject will be contacted by phone at the calculated timepoint of week 6 (42 days post baseline) to collect information on serious adverse events and vital 
status 

9 Follow-up/End of Study (EOS) will occur 14 days after last study visit, with a visit window of up to 3 days later. Last study visit can be: Week 6; Premature 
Discontinuation Visit; OR the last in person or phone visit, if the subject discontinues prematurely and does not consent to complete all study visits. 
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8.1 Study Duration and Dates 

The planned study period includes approximately 12 months recruitment period, and 3 months study period, 
including screening and safety follow-up. 

The duration of participation for each subject will be up to 12 weeks and includes the following: 

• Screening Period: Day -28 to Day -1. Screening should be completed within 14 days, with the 
possibility to extend to 28 days without rescreen for scheduling or logistical reasons. 

• Treatment Period: Day 1 to Week 6, consisting of a 2-week blinded Titration Period continuing 
into the 4-week Fixed Dose Period. 

• Safety Follow-up: 14 (±3) days after the last study treatment administration. 

Actual overall study duration and/or recruitment period may vary. 

8.2 Sample Size Considerations 
A sample size of 28 subjects per arm will provide >80% power to detect a fold-change difference of 2.063 
(relative change from baseline in the active group of 66.1% and relative change from baseline in the placebo 
arm of 30%) with a coefficient of variation 1.21. These estimates correspond to lognormal distributions with 
common standard deviation 0.95, means -1.081 and -0.357. While rigorous precautions will be taken to 
reduce participant discontinuation, a total of approximately 160 subjects will be randomized to account for 
a potential 30% dropout rate. While the primary analysis will use any available post-baseline data from 
participants, even those who have discontinued from the study early, clinical experience suggests that many 
of the early discontinuation participants will likely discontinue prior to any treatment or post-baseline 
assessments, so the sample size is inflated to protect against the power loss from such non-informative 
participants. 

A Sample Size Re-Estimation (SSRE) will be performed after approximately 50% of subjects have 
completed Week 6 or discontinued, and the number of subjects may be adjusted up to a maximum of 400 
based on the results. The SSRE will be based on the NAL 108mg arm comparison to the placebo in terms 

of conditional power (CP); If CP falls within the range 30 to <80%, sample size will be increased for the 

108mg and placebo arms arm to boost power, and the 27 mg and 54 mg arms will also be equally increased 
in order to maintain blinding and allow for equal information gathering on all doses. If CP falls outside of 
this range, the study will proceed with sample size unchanged. At the maximum enrolment of 400 and with 
30% dropout, there will be >80% power to detect a fold-change of 1.573 with coefficient of variation 1.21 
(corresponding to relative changes from baseline of 55.5% and 30% for active and placebo). 

8.3 Randomization and Blinding 
Randomization will be performed, and blinding maintained, via Interactive Response Technology (IRT). 
Upon confirmation of eligibility by the study site and completion of all scheduled procedures at the Baseline 
(Day 1) visit, subjects will be randomized in a 1:1:1:1 ratio to either one of three NAL ER arms or placebo. 

Subject randomization will be stratified by subject sex and whether subject uses antifibrotic therapy. 

Under normal circumstances, the blind will not be broken. In the event of a medical emergency, when 
management of a subject’s condition requires knowledge of the treatment assignment, the blind may be 
broken via the IRT. Reasons for unblinding, date, and identity of the person responsible for breaking the 
blind will be documented in the eCRF. See study Blinding Plan for full details on blinding for the study. 

 

9.0 Study Endpoints 

9.1 Primary Endpoint 
The primary efficacy endpoint is relative change from baseline in 24-hour cough frequency (coughs per 
hour) at Week 6 for NAL ER compared with placebo. 
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placebo. Safety subjects will be analyzed according to the treatment taken; if multiple are taken, safety 
subjects will be analyzed according to the highest dosage of study drug taken. This population will be used 
for analyses and summaries of adverse events, vital signs, concomitant medications, and laboratory results. 

10.3 Per Protocol (PP) population 
The PP population will consist of all subjects in the mITT population who have a treatment compliance 
>80% during the fixed dose period and do not have a major protocol deviation or other criterion that 
excludes subjects from the PP population. A complete list of major protocol deviations that will exclude 
subjects from the PP population will be provided in the Appendices 16.1. Subjects who are withdrawn from 
the study by the sponsor due to a deviation (see Protocol Sections 10.9) will be excluded from the PP 
population. 

 

11.0 Conventions and Derivations 

11.1 Baseline and Change from Baseline 
The baseline value is defined as the last non-missing observation prior to the date of the first dose of study 
drug unless otherwise stipulated. 

Change from baseline = Post-baseline – Baseline 

Relative change from baseline = [ (Post-baseline – Baseline) / Baseline ] × 100 

11.2 Study Day 
Study Day 1 is defined as the date of first dose of study drug. 

For dates prior to Study Day 1, the Study Day is calculated as: Study Day = (Date of Interest – Date of first 
dose of study drug). For dates on or post Study Day 1, Study Day = (Date of Interest – Date of first dose 
of study drug) + 1. 

Post-treatment days is calculated as: Date of interest – date of end of treatment + 1 

Time off Drug (Days) is calculated as: Date of interest – date of last dose of study drug + 1 

11.3 24-Hour Cough Frequency 
Measurement of cough frequency will be done using objective digital cough monitoring. The digital cough 
monitor consists of a portable sound recording device, which is worn in a pouch or pocket. The small 
microphone is clipped onto the subject’s collar or lapel, as close as possible to the anterior neck, and a 
sensor is attached to the chest. A continuous sound recording is made for 24 hours. The digital recording 
is then processed through accompanying computer software, which automatically registers sound patterns 
typical for cough. 

Software output provides the total number of cough events over the entire time period of recording and 
average hourly cough frequency and determines awake and sleep times based on the recording. 

11.4 EQ-5D-5L 

The EQ-5D-5L comprises a descriptive system with 5 dimensions (mobility, self-care, usual activities, 
pain/discomfort, and anxiety/depression). The recall period is the day that the questions are being 
completed. Each of the 5 dimensions in the descriptive system has 5 levels: 1 = no problems, 2 = slight 
problems, 3 = moderate problems, 4 = severe problems, and 5 = extreme problems. The number and 
percentage of subjects at each level and for each dimension and shift from baseline will be presented by 
timepoint. 
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11.5 EXACT© (EXAcerbation of Chronic pulmonary disease Tool); E-RS:IPF 
respiratory symptom subscales 
The EXACT© consists of 14 items and was developed for use in chronic obstructive pulmonary disease 
(COPD). The E-RS:IPF consists of a subset of 11 items from the EXACT and was developed for use in IPF. 
The analyses will be performed utilizing methodology for the derivative scale, E-RS:IPF in its user manual: 
Evaluating Respiratory Symptoms (E-RSTM) in Idiopathic Pulmonary Fibrosis (E-RS TM : IPF User Manual, 
Version 1.0 May 31, 2018) 

This trial will utilize the E-RS:IPF respiratory symptom subscales and scoring systems described below. 
Specifically, the key secondary endpoint is based on Question 2 only of the EXACT questionnaire. 

Items assignments to domains of the E-RS:IPF are as follows. 

RS-Breathlessness (Items 7, 8, 9, 10, and 11); score range 0 - 23 

IPF-Chest (Items 1, 5, and 6); score range 0 - 12 

IPF-Cough (Item 2); score range 0 - 4 

IPF-Sputum (Items 3 and 4); score range 0 – 8 

E-RS:IPF total score (Items 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 and 11); score range 0 - 47 

For each day, sum the item-level raw scores to form the sub-domain score and total score. 
The Baseline will be defined as the mean of 7 days of scores utilizing scores from the 7 days immediately 
preceding the first study drug dose date (Days -7 to -1). Four of seven scores from these 7 days are required 
in order to compute the mean. In situations where only 3 of 7 required scores is available, the score from 
Day -8 will be used, if available. 

The post-treatment score will be defined as the mean of 7 days of scores utilizing scores from all 7 days of 
the target week (e.g., Days 36 to 42 for Week 6). Four of seven scores from these 7 days are required in 
order to compute the mean. In situations where only 3 of 7 required scores is available, the score from the 
day preceding the first day of the target week will be used, if available. 

If there are multiple scores on a given day within an analyses window, all scores will be included in 
computing the Baseline or post-treatment Visit score. 

11.6 Cough Severity-Numerical Rating Scale 
The CS-NRS is a single item scale in which subjects describe the severity of their cough in the past 24 
hours on a scale of 0 (no cough) to 10 (worst possible cough). The Baseline CS-NRS will be defined as the 
most recent pre-dose value prior to the first dose. The CS-NRS analyses will be repeated using mean of 
the Screening and Baseline CS-NRS to define the study baseline; these analyses will be considered 
sensitivity analyses. 

11.7 LCQ Total and Domain Scores 

The Leicester Cough Questionnaire (LCQ) is a self-reporting quality of life measure of chronic cough. It 
consists of 19 items with a 7-point Likert response scale (range from 1 to 7). Each item is graded on a 7-
point scale: 1=all of the time, 2 = Most of the time, 3 = A good bit of the time, 4 = Some of the time, 5 = A 
little of the time, 6 = Hardly any of the time, 7 = None of the time. LCQ total score is calculated by summing 
the individual scores and a higher score indicated better health status (Birring et al 2003). 

The LCQ total score as well as the physical, psychological, and social domains as defined below will also 
be calculated for each time point. Questions that are included in each domain are shown in Figure 2. 
Domain scores are the total score from items in the domain/number of items in the domain (range 1 – 7). 
Total scores are the sum of the domain scores (range 3 – 21). 

Scoring if there are missing data will be based on the following rules: 

• Physical domain: only 1 missing item allowed. (2 missing items = cannot calculate score) 
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• Psychological domain: only 1 missing item allowed. 

• Social domain: no missing items allowed. 

• Total score: always requires all 3 domain scores. 
 

The average item score is calculated from items completed within a domain and is then used as the value 
for the missing items. 

 
Figure 2 LCQ Domains 

 

 

 

11.8 PGI-S Cough and PGI-C Cough 
The Patient Global Impression of Severity – Cough (PGI-S Cough) scale is a self-reported, single-item 
categorical scale that is increasingly used when assessing chronic cough (CC). Patients rate the severity 
of their cough in the last week with a 4-point Likert scale (0-3: 0 = No Cough, 1 = Mild, 2 = Moderate, or 3 
= Severe). 

The self-report measure Patient Global Impression of Change – Cough (PGI-C Cough) reflects a patient's 
belief about the efficacy of treatment. PGI-C Cough is a 7-point scale depicting a patient's rating of overall 
improvement over the past 7 days. Patients rate their change as “-3 - Much better,” “-2 - Moderately better 
“-1 - A little better,” “0 - No change,” “1 - A little worse,” “2 - Moderately worse,” or “3 - Much worse.” 
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11.9 PGI-S IPF and PGI-C IPF 
The Patient Global Impression of Severity – IPF (PGI-S IPF) scale is a self-reported, single-item categorical 
scale that is increasingly used when assessing symptoms of IPF. Patients rate the symptoms of IPF in the 
last week with a 4-point Likert scale (0-3: 0 = No symptoms, 1 = Mild, 2 = Moderate, or 3 = Severe). 

The self-report measure Patient Global Impression of Change – IPF (PGI-C IPF) reflects a patient's belief 
about the efficacy of treatment. PGI-C IPF is a 7-point scale depicting a patient's rating of overall 
improvement over the past 7 days. Patients rate their change as “-3 - Much better,” “-2 - Moderately better 
“-1 - A little better,” “0 - No change,” “1 - A little worse,” “2- Moderately worse,” or “3 - Much worse.” 

11.10 Subjective Opiate Withdrawal Scale (SOWS) Score 

The SOWS is a self-administered test used for the assessment of opiate withdrawal symptoms. It consists 
of 16 items capturing symptoms rated in intensity by subjects on a 5-point scale as follows: 0 = not at all, 
1= a little, 2 = moderately, 3 = quite a bit, 4= extremely. The SOWS score will be calculated as the sum of 
the individual scores. 

11.11 L-IPF© 
The Living with Pulmonary Fibrosis (L-IPF) questionnaire is a 35-item questionnaire with two modules: 
symptoms (15 items) and impacts (20 items). Five additional questions pertaining to supplemental oxygen 
use are collected for descriptive purposes but are not scored. 

L-IPF was developed with the input of subjects with Idiopathic pulmonary fibrosis (IPF) and thus is intended 
to capture perceptions specific to IPF subjects. The Symptoms module yields three domain scores: 1) 
dyspnea, 2) cough and 3) fatigue as well as a total Symptoms score. The Impacts module yields a single 
Impacts score. 

The scoring method are based on the L-IPF Scoring Guide (Scoring Guide for the Living with Idiopathic 
Pulmonary Fibrosis (L-IPF) Questionnaire (v. Trevi 12 April 2024)). 

11.11.1 L-IPF© Impacts 

Scoring for the Overall Impacts Domain 

Step 1: For items 1,2, and 4-15: scores equal whichever box is ticked (0-4) 

Step 2: 

• For items 3 and 16-20: Reverse code the items, such that: 

ORIGINAL 0 1 2 3 4 
 RESPONSE  

RECODED 
RESPONSE 

4 3 2 1 0 

Step 3: For all items (1 through 20) 

• Collapse response option 4 into response option 3, such that item responses range from 0 to 3 

Step 4: Sum the available responses to the items 

Note, if a Raw Sum Score is intended for use then stop here, this is the score. 
 

Step 5: Convert the sum score generated in Step 3 to the corresponding Impacts EAP Sum Score or EAP 
Sum T-Score using Appendices 16.7.2 Score Conversion Table for the Overall Impacts Domain. 

Note: Missing item responses should be handled as follows: 

• Scoring should be based upon observed available data 
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• No restrictions should be imposed on scoring based on % of items with responses 

• If missing is to be imputed, then multiple imputation should be invoked 

11.11.2 L-IPF© Symptoms 

Dyspnea (items 1-7): Dyspnea Impact Score = (sum of responses from items 1-5) × 100/20 

Cough (items 8-12): Cough Impact Score = (sum of responses from items 6-10) × 100/20 

Energy (items 13-15): Energy Impact Score = (sum of responses from items 12-13) × 100/8 

Overall Symptoms Domain (items 1 – 15) 

 
Scoring for the Dyspnea Domain (items 1-7): 

Step1: 

For items 1, 3, 4, 5 and 6: 

• if “Yes” is ticked, score equals whichever box is ticked (0-4) 

• if “No” is ticked and A: “I avoided this activity…” is ticked, the rating of the item is 4 

• if “No” is ticked and B: “Not applicable…” is ticked, the item does not contribute to the score 

• if “No” is ticked and neither “A” or “B” is ticked, the item is counted as missing and handled per 

general instructions for missing items (see the note below) 

For item 2 

• score equals whichever box is ticked (0-4) 

For item 7 

• if “No” is ticked, the item does not contribute to the score; otherwise, the score equals whichever 

box is ticked (0-4) 

Note, the five supplemental oxygen questions are informational only and do not contribute to 
the score 

 

 
Step 2: For all items (1-7) 

• Collapse response option 4 into response option 3, such that item responses range from 0 to 3 

 
Step 3: Sum the available responses to the items 

Note, if a Raw Sum Score is intended for use then stop here, this is the score. 
 

 
Step 4: If a model-based score is desired, convert the sum score generated in Step 3 to the corresponding 
Dyspnea EAP Sum Score or EAP Sum T-Score using Appendices 16.8.2 Score conversion table for the 
Dyspnea domain. 

 

 
Note: Missing item responses should be handled as follows: 

• Scoring should be based upon observed available data 

• No restrictions should be imposed on scoring based on % of items with responses 

• If missing is to be imputed, then multiple imputation should be invoked 
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Scoring for the Cough Domain (items 8-12): 

Step 1: For all items (8-12) 

• Collapse response option 4 into response option 3, such that item responses range from 0 to 3 

 

 
Step 2: Sum the available responses to the items 

Note, if a Raw Sum Score is intended for use then stop here, this is the score. 
 

 
Step 3: Convert the sum score generated in Step 3 to the corresponding Cough EAP Sum Score or EAP 
Sum T-Score Appendices 16.8.3 Score conversion table for the Cough domain. 

Note: Missing item responses should be handled as follows: 

• Scoring should be based upon observed available data 

• No restrictions should be imposed on scoring based on % of items with responses 

• If missing is to be imputed, then multiple imputation should be invoked 

 
Scoring for the Energy Domain (items 13-15): 

Step 1: For items 13-15: 

• Reverse code the items, such that: 
 

ORIGINAL 0 1 2 3 4 
RESPONSE      

RECODED 4 3 2 1 0 
RESPONSE      

 

 
Step 2: For all items (13-15): 

• Collapse response option 4 into response option 3, such that item responses range from 0 to 3 

Step 3: Sum the available responses to the items 

Note, if a Raw Sum Score is intended for use then stop here, this is the score. 

Step 4: Convert the sum score generated in Step 3 to the corresponding Energy EAP Sum Score or EAP 
Sum T-Score using Appendices 16.8.4 Score conversion table for the Energy domain. 

 
Note: Missing item responses should be handled as follows: 

• Scoring should be based upon observed available data 

• No restrictions should be imposed on scoring based on % of items with responses 

• If missing is to be imputed, then multiple imputation should be invoked 

 
Scoring for the Overall Symptoms Domain 

Step 1: For items 1, 3, 4, 5 and 6: 

• if “Yes” is ticked, score equals whichever box is ticked (0-4) 

• if “No” is ticked and A: “I avoided this activity…” is ticked, the rating of the item is 4 

• if “No” is ticked and B: “Not applicable…” is ticked, the item does not contribute to the score 
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• if “No” is ticked and neither “A” or “B” is ticked, the item is counted as missing and handled per 
general instructions for missing items (see the note below) 

For item 2 

• score equals whichever box is ticked (0-4) 

For item 7 

• if “No” is ticked, the item does not contribute to the score; otherwise, the score equals whichever 
box is ticked (0-4) 

Note, the five supplemental oxygen questions are informational only and do not contribute to the score 

Step 2: For items 13 through 15 

• Reverse code the items, such that: 
ORIGINAL 0 1 2 3 4 
RESPONSE      

RECODED 4 3 2 1 0 
RESPONSE      

 
Step 3: For all items (1 through 15) 

• Collapse response option 4 into response option 3, such that item responses range from 0 to 3 

Step 4: 

• Sum the available responses to the items 

Note, if a Raw Sum Score is intended for use then stop here; this is the score. 

Step 5: If a model-based score is desired, convert the sum score generated in Step 4 to the 
corresponding Symptoms EAP Sum or EAP Sum T-Score using Appendices16.8.5 Score conversion 
table for the Symptoms domain. 

 
Note: Missing item responses should be handled as follows: 

 

• Scoring should be based upon observed available data 

• No restrictions should be imposed on scoring based on % of items with responses 

• If missing is to be imputed, then multiple imputation should be invoked 

11.12 Missing data analysis methods 

11.12.1 Primary endpoint and key secondary endpoint 

▪ Intercurrent events of permanent treatment discontinuation or events resulting in terminal missing 
data: 

o “Hypothetical” strategy: The primary and key secondary endpoint will be analyzed using a 
mixed model for repeated measures (MMRM), which imputes data after early 
discontinuation or other event resulting in terminal missingness under the assumption that 
participants would follow the trend of their treatment group. 

▪ Other intercurrent events, including those resulting in non-terminal missing data: 
o “Treatment policy” strategy: the collected data will be analyzed as-is and no imputation will 

take place for non-terminal missing data (missing data that is followed by non-missing 
data). 
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11.12.2 All endpoints other than the primary and key secondary endpoints 

▪ “Hypothetical” strategy: Secondary and exploratory endpoints that are analyzed using an 
MMRM will follow the hypothetical strategy for intercurrent events resulting in terminal 
missing data, as per above. 

▪ “While on treatment” strategy: Secondary and exploratory endpoints that are not analyzed 
using an MMRM will follow a while-on-treatment strategy for missing terminal data; the 
terminal missing data will not be imputed, and data prior to the terminal missing data will 
be analyzed as collected. 

▪ “Treatment policy” strategy: Non-terminal missing data for all endpoints will not be 
imputed, with the collected data both prior and subsequent analyzed as-is. Intercurrent 
events that do not result in missing data will be analyzed using a treatment policy strategy 
as well, where the data following the event will not be modified or imputed if non-missing. 

 

12.0 Interim Analyses 
When approximately 50% of the subjects have either completed the Week 6 measurements or have 
discontinued/become lost to follow-up/otherwise ended the study early, an interim analysis of the primary 
endpoint for the purposes of sample size re-estimation (SSRE) will be performed. Specifications of the 
SSRE will be detailed in Data Monitoring Committee (DSMB) SAP. To ensure no inflation of type I error 
resulting from the SSRE, the primary endpoint final analysis will be based on the Cui, Hung and Wang 
(1999) fixed weights approach. For further information see Appendices 16.11. 

 

13.0 Statistical Methods 
All statistical procedures will be completed using SAS version 9.4 or higher. 

Unless otherwise stated, all statistical testing will be two-sided and will be performed using a significance 
(alpha) level of 0.05. The primary and key secondary endpoints are controlled for multiplicity while the other 
endpoints are not. Secondary and exploratory endpoints' p-values will be considered nominal and of limited 
generalizability. Two-sided 95% CI will be provided when relevant. 

Continuous variables will be summarized descriptively, including number of subjects (n), mean, median, 
standard deviation (SD), minimum and maximum. For continuous variables directly related to cough 
frequency (24-hour cough frequency, sleeping cough frequency, awake cough frequency), geometric mean 
and geometric coefficient of variation (CV) will also be presented. For categorical variables, summaries will 
include counts of subjects and percentages. Percentages will be per treatment group (e.g. the n of that 
treatment group is the denominator) and will be rounded to one decimal place. All summaries will be 
presented by treatment group and overall, unless otherwise specified. 

All subject data, including those derived, will be presented in individual subject data listings without any 
imputation. Unless otherwise stated, unscheduled and repeat visit results will be included in subject listings 
only. 

13.1 Subject Disposition 
Subject disposition information will be summarized by treatment group and overall. The number and 
percentage of subjects who were screened, randomized, treated, who completed the treatment and who 
withdraw early from the treatment with a breakdown of the corresponding reasons for withdrawal will be 
presented. 

The number and percentage of subjects in each analysis population with exclusions from each analysis 
population will be presented. 

Subject disposition will be listed. 



Docusign Envelope ID: DA82E25A-9D66-4A2E-B7B9-BE04881B8249 

Statistical Analysis Plan (SAP) 

Version Date: 16-May-2025 

Sponsor: Trevi Therapeutics, Inc. 

Protocol No: NAL03-202 

PRA-QMS-02745 10.0 
Page 25 of 65 

Strictly Confidential. © 2025, ICON. All rights reserved. 

 

 

13.2 Demographic and Baseline Characteristics 

13.2.1 Demographics 

Continuous variables including age at the time of consent, height, weight and BMI at baseline will be 
summarized descriptively. Categorical variables including sex, race and ethnicity will be summarized using 
frequency counts and percentages for safety population. 

Demographic data will be listed. 

13.2.2 Baseline and Disease Characteristics 

The categorical baseline characteristics including history of cough, ability to swallow, Smoking History and 
GAP staging will be summarized using frequency counts and percentages for safety population. Continuous 
baseline variables including diffusing capacity of the lungs for carbon monoxide (DLCO) (%), forced vital 
capacity (FVC) (Liters), temperature (°C), systoc blood pressure (mmHg), diastolic blood pressure (mmHg), 
pulse oximetry (SpO2) (%), heart rate (beats/min), respiratory rate (breaths/min), GAP Index(Ley 2012) and 
cough duration will be summarized descriptively for safety population. 

Cough duration (in days) will be calculated as: screening date – chronic cough started date + 1 day. 

For chronic cough starting date, if only year is reported, impute the date to Dec 31. If the day is missing, 
impute it to the last day of that month. 

Diagnostic testing for cough, Non-IPF respiratory conditions and past and present cough treatments will be 
summarized separately using frequency counts and percentages for safety population. 

Baseline and disease characteristics data will be listed. 

13.3 Medical History 
Medical history will be coded according to Medical Dictionary for Regulatory Activities Version .1. 

Medical history will be presented by system organ class (SOC) and preferred term (PT) using frequency 
counts and percentages for safety population. 

Medical history data will be listed. 

13.4 Treatment 

13.4.1 Treatment Duration 

Duration of study drug (in days) will be calculated as: last dose date – first dose date + 1 day, regardless 
of study drug interruption. 

Treatment Duration will be summarized descriptively by treatment group and total active treatment (27 mg 
Dose, 54 mg Dose, 108 mg Dose) for safety population. 

13.4.2 Treatment Compliance 

Study drug compliance will be calculated as: 100  number of tablets subject actually took / number of 
tablets subject was expected to take. 

Study drug compliance will be summarized by treatment group, total active treatment and overall for safety 
population. They will also be summarized using frequency counts and percentages in categories “≤ 50%”, 
>50-60%”, “>60-70%”, “>70-80%”, “>80-90%” and “> 90%”. 

13.4.3 Missed Dose 

Subjects with missed dose will be summarized using frequency counts and percentages by treatment 
group, total active treatment and overall, at each visit for safety population. 
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The following sequential testing order will be employed to control multiplicity of testing for the primary 
endpoint and secondary endpoints at a family-wise Type I error rate of 0.05 (2 sided). If the first comparison 
is non-significant, then further comparisons will take place, but they will be considered nominal (see Figure 
3). 

 
1. Comparison of mean log-transformed relative change from baseline in 24-hour cough frequency 

at Week 6 between 108 mg Dose Arm and placebo. 

2. Comparison of mean log-transformed relative change from baseline in 24-hour cough frequency 

at Week 6 between 54 mg Dose Arm and placebo. 

3. Comparison of mean log-transformed relative change from baseline in 24-hour cough frequency 

at Week 6 between 27 mg Dose Arm and placebo. 

4. Comparison of relative change from baseline in the E-RS:IPF Cough subscale at Week 6 

between 108 mg Dose Arm and placebo. 

5. Change from Baseline in the CS-NRS at Week at Week 6 for between 108 mg Dose Arm and 

placebo. 

6. Comparison of relative change from baseline in the E-RS:IPF Cough subscale at Week 6 

between 54 mg Dose Arm and placebo. 

7. Change from Baseline in the CS-NRS at Week at Week 6 for between 54 mg Dose Arm and 

placebo. 

8. Comparison of relative change from baseline in the E-RS:IPF Cough subscale at Week 6 

between 27 mg Dose Arm and placebo. 

9. Change from Baseline in the CS-NRS at Week at Week 6 for between 27 mg Dose Arm and 

placebo. 
 
 

Figure 3 Hierarchical Primary and Secondary Analysis Ordering 
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13.6.1.1 Subgroup Analyses 

Additional exploratory subgroup analyses will be performed for the primary endpoint, if required. The 
specifics of these subgroup analyses will be finalized in a separate analysis plan. 

13.6.1.2 Dose Response Analysis 

The dose-response relationship for the primary endpoint will be explored using a 4-parameter sigmoidal 
Hill dose-response curve using PROC NLMIXED in SAS. The form of the fitted model shall be: 

𝑎𝑘𝐷𝑒
𝜂 

𝑦 = 𝑃 + 
(1 − 𝑘)𝑏𝑒𝜂 + 𝑘𝐷𝑒𝜂 

+ 𝜖 

where: 

 

• 𝑦 is the change, on the log scale, in 24-hour cough frequency (coughs/hour) from baseline to Week 𝑥 
post randomization [𝑙𝑛(24-hour coughs per hour at Week 𝑥) − 𝑙𝑛(24-hour coughs per hour at baseline) 

= 𝑙𝑛(Week 𝑥 24h cough frequency/baseline 24h cough frequency)]. 

• 𝑃 is basal effect 

• 𝐷 is log drug dose 

• 𝜂 is the log shape parameter 

• 𝜖 is the random error 

• 𝑎 is the maximum effect (the lower asymptote is 𝑃 and the upper asymptote is 

𝑎 + 𝑃 so the maximum drug effect is 𝑎) 

• 𝑘 is a constant where 0 < 𝑘 ≤ 1 
• 𝑏 is the drug dose that provides an effect equal to 𝑘 × 𝑎 
• for 𝑘 = 0.5 then b = ED50 (the dose, which produces half of the maximum effect) 

• for 𝑘 = 0.9 then b = ED90 (the dose, which produces 90% of the maximum effect) 

The parameters 𝑎, 𝑏, 𝜂 and P will be estimated along with their associated standard errors and 90% and 
95% 2-sided confidence intervals for 𝑘 fixed at 0.5, and additionally be estimated at k=0.9. 

 
Further, the dose-response will be plotted against dose with the response (i) on the log scale as fitted and 
(ii) on the back-transformed scale in terms of % change in 24-hour cough frequency (coughs/hour) from 
baseline to 𝑥 weeks post randomization ie applying transformation of 100(𝑒𝑦 − 1) together with 90% 2-
sided confidence and prediction limits. 

 

13.6.1.3 Supplementary Analyses 

The supplementary analysis will be a negative binomial model with total 24-hour cough frequency as the 
response variable. Fixed effect terms will include treatment group, visit, and visit by treatment group 
interaction, sex, and antifibrotic treatment (y/n) will also be included as covariates. 

13.6.2 Analysis of Key Secondary Efficacy Endpoint 

The key secondary efficacy analysis will be an MMRM of relative change from baseline in the E-RS:IPF 
Cough subscale to Week 6 as the response variable. Fixed effect terms will be included for treatment group, 
visit, and visit-by-treatment group interaction; baseline E-RS:IPF Cough subscale, sex, and a antifibrotic 
treatment (y/n) will be included as covariates in the model. Within-subject error will be modeled via a 
unstructured variance-covariance matrix. If the model fails to converge, the following covariance structures 
will be tried in order until convergence is reached: Toeplitz with heterogeneity; autogressive(1) with 
heterogeneity; Toeplitz, and autoregressive(1). 

In the event that the model diagnostics for the MMRM suggest that the model assumptions are not met by 
the key secondary endpoint, a non-parametric analysis will be employed as an additional supplementary 
analysis. In this case, change from baseline at week 6 in E-RS:IPF Cough subscale will be analyzed using 
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a Mann-Whitney U test. Change from baseline in E-RS:IPF Cough subscale will still be summarized at each 
week in this case, and the U test statistic and p-value will be reported for the Week 6 results. 

LS Means and 95% CI for the mean relative change for each treatment group, the difference in mean 
relative change from baseline to Week 6 between each active dose group versus placebo and 95% CI, p-
values for treatment group comparisons (each active treatment group versus placebo) will be provided (see 
Figure 3). 

13.6.2.1 Subgroup Analyses 

Additional exploratory subgroup analyses will be performed for the key secondary endpoint, if required. The 
specifics of these subgroup analyses will be finalized in a separate analysis plan. 

13.6.2.2 Dose Response Analysis 

The dose-response relationship for the key secondary endpoint will be analyzed by the same method as 
the primary endpoint in section 13.6.1.2, with the response altered to match the key secondary endpoint 
(i.e. relative change from baseline in E-RS:IPF Cough subscale score with no log transformation). 

Further, the dose-response will be plotted against dose with the response (relative change from baseline 
in E-RS:IPF Cough subscale score with no log transformation) as fitted and from baseline to 𝑥 weeks post 
randomization together with 90% 2-sided confidence and prediction limits. 

 

13.6.3 Analysis of Secondary Efficacy Endpoints 

The secondary efficacy variables below will be analyzed using the same MMRM for the primary endpoint 
detailed in Section 13.7.1. No hierarchical testing will be performed and any presented p-values will be 
considered nominal and of limited generalizability. 

• Relative change from Baseline in 24-hour cough frequency (coughs per hour) at Week 2 and 4 for 
NAL ER compared with placebo. 

• Relative change from Baseline in awake cough frequency (coughs per hour) Week 2, 4, and 6, for 
NAL ER compared with placebo. 

• Relative change from Baseline in sleep cough frequency (coughs per hour) at Week 2, 4, and 6, 
for NAL ER compared with placebo. 

The secondary efficacy variables below will be analyzed using the same MMRM for the key secondary 
endpoint detailed in Section 13.7.2; no hierarchical testing will be performed. 

• Change from Baseline in the E-RS:IPF Cough subscale at Week 1, 2, 3, 4 and 5, for NAL ER 
compared with placebo. 

The secondary efficacy and additional variables below will be analyzed using a mixed-effects logistic 
regression of below-defined responder (0,1) as the response variable, with treatment group, visit, and 
treatment-by-visit interaction as fixed effects and log-transformed baseline 24-hour cough frequency, sex, 
and antifibrotic treatment (y/n) as covariates in the model. Odds ratios (each active treatment group versus 
placebo) with 95% CIs and p-values will be provided. Within-subject covariance will use the same algorithm 
as the key secondary analysis. 

• Proportion of responders with ≥ 30%, ≥ 50% and ≥ 75% reduction in the 24-hour cough frequency 
at Week 2, 4, and 6, for NAL ER compared with placebo. 

• Proportion of E-RS:IPF Cough subscale responders, with response defined as at least a one 
category improvement at Week 1, 2, 3, 4, 5, and 6 for NAL ER compared with placebo. 

• Proportion of subjects with improvement by ≥1 and ≥2 categories, worsening by ≥1 and ≥2 
categories, and no change on the PGI-C and PGI-S cough at each post-baseline timepoint for NAL 
ER compared with placebo. For the PGI-C, a 1-category improvement would mean choice at a 
given timepoint of “a little better”, a 2-category improvement would mean a choice of “moderately 
better”. 

• Proportion of subjects with improvement by ≥1 and ≥2 categories, worsening by ≥1 and ≥2 
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categories, and no change on the PGI-C and PGI-S IPF at each post-baseline timepoint for NAL 
ER compared with placebo. For the PGI-C, a 1-category improvement would mean choice at a 
given timepoint of “a little better”, a 2-category improvement would mean a choice of “moderately 
better”. 

• Proportion of subjects: improvement by ≥1 and ≥2 categories, worsening by ≥1 and ≥2 categories, 
and no change on the CGI-C and CGI-S at each post-baseline timepoint for NAL ER compared 
with placebo. For the CGI-C, a 1-category improvement would mean choice at a given timepoint of 
“minimally improved”, a 2-category improvement would mean a choice of “much improved”. 

 
The secondary efficacy and additional variables below will be compared against placebo for each dosage 
using Wilcoxon rank sum tests. Treatment difference of the mean change from baseline between each 
active dose group versus placebo with 95% CI and p-values will be provided. For the L-IPF, both the raw 
sum scores and the EAP sum T-scores will be calculated. 

• Change from Baseline in the E-RS:IPF sub-domains, total score and individual items at Week 1, 2, 
3, 4, 5, and 6, for NAL ER compared with placebo. 

• Change from Baseline in the CS-NRS at Week 1, 2, 3, 4, and 5 , for NAL ER compared with 
placebo. 

• Change from Baseline in the LCQ© total score at Week 6, for NAL ER compared with placebo. 

• Change from Baseline in the LCQ© domains (physical, social, and psychological) at Week 6, for 
NAL ER compared with placebo. 

• Change from Baseline in the L-IPF© Impacts Module/Domain at Week 6, for NAL ER compared 
with placebo, utilizing both Raw Sum Scores and EAP Sum T-Scores. 

• Change from Baseline in the L-IPF© Symptoms Module/Domain (including Dyspnea, Cough, 
Energy, and Overall Symptoms Domains) at Week 6, for NAL ER compared with placebo, utilizing 
both Raw Sum Scores and EAP Sum T-Scores. 

• Change from Baseline in the PGI-S Cough; PGI-C Cough at Week 2, 4, and 6, for NAL ER 
compared with placebo. 

• Change from Baseline in the PGI-S IPF; PGI-C IPF at Week 2, 4, and 6, for NAL ER compared 
with placebo. 

• Change from Baseline in the CGI-S, CGI-C at Week 6, for NAL ER compared with placebo. 

The secondary efficacy variables below will be compared against placebo for each dosage using chi-square 
tests. The odds ratio (each active treatment group versus placebo) with 95% CI and p-value will be provided. 

• Proportion of LCQ© responders, with response defined as 1.3-point increase at Week 6 for NAL ER 
compared with placebo. 

13.7 Safety Analyses 

Safety analyses will be conducted on all data collected during the treatment period for safety population. 

All safety data will be summarized by treatment group and total active treatment (i.e. total for 27 mg, 54 mg, 
108 mg). 

The safety analyses of change from baseline to a specific visit in safety variables (e.g., laboratory 
parameters, vital signs) will only include subjects who have data available for both the baseline and the visit 
under consideration unless otherwise specified. 

No statistical tests will be performed. 

13.7.1 Adverse Events 

Adverse events (AEs) will be coded according to MedDRA, Version 28.0 by SOC, PT, and severity grade 
using Common Terminology Criteria for Adverse Events (CTCAE) Version 6.0. 
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13.7.1.1 Treatment-emergent Adverse Events (TEAEs) 

Treatment-emergent adverse events is defined as starting or worsening on or after the first dose of study 
drug. Any AE will be considered to be treatment-emergent if, based on the available date information, there 
is possibility that it started on or after the first dose date. If the start date is missing, the event is assumed 
to be treatment-emergent unless the end date is before the first dose of study drug. Relationship to IP is 
dichotomized into “related” (definitely, probably, and possibly) and “unrelated” (unlikely and not related). 

An overall summary of TEAEs including the number of events reported, the number and percentage of 
subjects will be presented. A breakdown of the number of events reported, the number and percentage of 
subjects reporting each adverse event categorized by SOC and PT will be presented. Subjects are only 
counted once within each SOC or PT at the maximum severity. 

The following summaries will be presented: 

• TEAEs 

• Related TEAEs 

• TEAEs by maximum CTCAE severity grade 

• TEAEs leading to study drug discontinuation 

• Serious TEAEs 

• Death 

All adverse events (including non-treatment-emergent events) recorded on the CRF will be listed. 

13.7.1.2 Treatment-emergent Adverse Events (TEAEs) Requiring Additional Narratives 

The following AE preferred terms will require an additional narrative in the eCRF: 

Table 4 Adverse Events Requiring Additional Narratives 
 

Behavioral addiction Feeling drunk 

Dependence Hallucinations (any) 

Dissociation Intentional product misuse 

Drug abuser Overdose 

Drug dependence Prescription form tampering 

Drug detoxification Product tampering 

Drug diversion Substance abuse 

Drug use disorder Substance dependence 

Drug withdrawal convulsions Substance use disorder 

Drug withdrawal syndrome Withdrawal syndrome 

Euphoric mood  

The number and percentage of subjects reporting each TEAE requiring additional narratives categorized 
by SOC and PT will be presented. 

13.7.2 Deaths and Serious Adverse Events 

A serious adverse event (SAE) is defined by regulation as any AE occurring at any dose that results in any 
of the following outcomes: 

• death, 

• life-threatening AE, 

• hospitalization or prolongation of existing hospitalization, 

• a persistent or significant disability/incapacity, or 

• a congenital anomaly/birth defect. 
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SAE and TEAEs that lead to death will be summarized separately by SOC and PT. 

SAE and TEAEs that led to death be listed separately. 

13.7.3 Laboratory Data 

For the purposes of summarization in both the tables and listings, all laboratory values will be presented in 
SI units. If a lab value is reported using a nonnumeric qualifier e.g., less than (<) a certain value, or greater 
than (>) a certain value, the given numeric value will be used in the summary statistics, ignoring the 
nonnumeric qualifier. 

Laboratory parameters will be summarized descriptively by treatment group and total active treatment at 
baseline and each scheduled visit. Summaries will include the first measurement of each scheduled 
assessment but repeat assessments done at the same study time point will not be included in summary 
calculations. 

Laboratory data will be listed. Listings will include scheduled, unscheduled, and repeat evaluations. A listing 
of markedly abnormal values, as defined below, will additionally be provided. For each subject with a 
marked abnormality (MA) for a parameter, all the subject’s values for that parameter will be listed. 

The clinical laboratory analytes that will be measured are presented in Table 5. 

Table 5 List of Laboratory Tests 
 

Hematology: Hematocrit, hemoglobin, red blood cell count, white blood cell count, differentials 
(neutrophils, eosinophils, basophils, lymphocytes, and monocytes), platelet count, and 
reticulocytes 

Serum Chemistry: Albumin, alkaline phosphatase and isoenzyme subtypes, alanine aminotransferase, 
aspartate aminotransferase, blood urea nitrogen, calcium, chloride, carbon dioxide, 
creatinine, total bilirubin, gamma-glutamyl transferase, glucose, lactic dehydrogenase, 
Magnesium, phosphorus, potassium, sodium, total cholesterol, LDL and HDL cholesterol, 
total protein, and uric acid 

Urinalysis: Color, specific gravity, pH, glucose, ketones, protein, bilirubin, urobilinogen, blood, and 
microscopy (only on urine samples with abnormal urinalysis results) 

Coagulation: Prothrombin time, international normalized ratio (INR), and activated partial 
thromboplastin time 

For Women of 
Childbearing 
Potential (WOCBP): 

Serum pregnancy test: beta-HCGa 

Urine pregnancy test: beta-HCG 
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13.7.5 Spirometry 

Forced Vital Capacity (FVC) measurements will be summarized descriptively by treatment group and total 
active treatment at baseline and each scheduled visit. 

FVC measurements will be listed. 

13.7.6 Subjective Opiate Withdrawal Scale (SOWS) 

SOWS score will be summarized descriptively by post-treatment days (post-treatment day 1,2,…,14) and 
treatment group and overall. Maximal SOWS score category (≤ 10, 11-20, 21-30, or > 30) by time off drug 
(0-1, 2, 3, 4, 5, 6, 7, or ≥ 8 days) will be summarized using frequency counts and percentages by treatment 
group and total active treatment. SOWS scores will be listed. 

13.7.7 Physical Examinations 

All physical examination data will be listed. 

13.7.8 Electrocardiograms 

Electrocardiogram data (e.g., heart rate, PR, QTcF intervals) will be listed. Change from baseline in HR, 
PR, and QTcF at each scheduled visit will be summarized. An ECG outlier table will summarize QTcF 
intervals out of defined ranges (including change from baseline by >30 ms or >60 ms). 

13.8 Other Assessments or Analyses 

Additional exploratory analyses may be undertaken of the primary and secondary endpoints. This may 
include the following directions: 

• Exploration of activity in subgroups based on duration of VitaloJAK recording, and subject 

demographic characteristics. 

• Objective cough dataset analyses based on cough bout definitions, and correlations between the 

primary cough frequency endpoint and cough bout datasets. 

• Correlations between objective cough endpoints and PRO or CGI endpoints. 

• Analysis of the proportion of subjects meeting minimal clinically important differences for patient-

reported outcomes measures based on analyses of the patient-reported outcomes measures from 

this study and supportive qualitative studies. 

• Sensitivity analyses in which patients are grouped in the dose group according to the daily dose 

they achieved at the start of the stable dose period. 

• Analyses using different baseline definitions. 

• Analyses of onset of activity. 

• LCQ responder analyses using a range of responder definitions (E.g. 2.7, 3.3. and 4.1 point 

responder definitions) 

• Each of the individual EXACT items (items 1-14), sub-domains (RS-Breathlessness, IPF-Chest, 
IPF-Cough, IPF-Sputum) and the Total 14 item EXACT score based on the methodology for the 
EXACT questionnaire. 

• Daily E-RS:IPF subdomain scores and individual item scores 

• AE and discontinuation summaries including timing of AEs and discontinuations. 
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16.2 GAP Index and staging system 
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16.3 EQ-5D-5L 
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16.4 EXACT 
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16.5 LCQ 
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16.6 CS-NRS 
 

 
16.7 L-IPF© Impacts 

16.7.1 Questions 
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16.7.2 Score Conversion Table for the Overall Impacts Domain 
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16.8 L-IPF© Symptoms 

16.8.1 Questions 
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16.8.2 Score Conversion Table for the Dyspnea Domain 
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16.8.3 Score Conversion Table for the Cough Domain 
 

 
16.8.4 Score Conversion Table for the Energy Domain 
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16.8.5 Score Conversion Table for the Symptoms Domain 
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16.9 PGI-S Cough; PGI-S IPF; PGI-C Cough; PGI-C IPF; CGI-C Cough and CGI- 
S Cough 

 



Docusign Envelope ID: DA82E25A-9D66-4A2E-B7B9-BE04881B8249 

Statistical Analysis Plan (SAP) 

Version Date: 16-May-2025 

Sponsor: Trevi Therapeutics, Inc. 

Protocol No: NAL03-202 

PRA-QMS-02745 10.0 
Page 57 of 65 

Strictly Confidential. © 2025, ICON. All rights reserved. 

 

 

 

 



Docusign Envelope ID: DA82E25A-9D66-4A2E-B7B9-BE04881B8249 

Statistical Analysis Plan (SAP) 

Version Date: 16-May-2025 

Sponsor: Trevi Therapeutics, Inc. 

Protocol No: NAL03-202 

PRA-QMS-02745 10.0 
Page 58 of 65 

Strictly Confidential. © 2025, ICON. All rights reserved. 

 

 

16.10 SOWS 
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16.11 Conditional Power Based Sample Size Re-Estimation and Primary 
Endpoint Analysis 

When approximately [4 × 14 = 56]/[4 × 28 = 112] (= 50%) of the planned total number of subjects have 
completed the Week 6 measurements, an interim analysis of the primary endpoint will be performed for the 
purposes of sample size re-estimation (SSRE). 

The SSRE will be based upon the conditional power (CP) of the 108mg NAL dose versus placebo. If CP 

falls within the range 30 to <80%, sample size for the 108mg NAL dose and placebo arms will be increased 
arms arm to boost power subject to a maximal sample size of 70 subjects per arm. In order to maintain 
blinding and allow for equal information gathering on all doses, the 27 mg and 54 mg arms will also be 

equally increased should the SSRE result in an increase in sample size. If CP falls outside of the 30 to 
<80% range, the study will proceed with sample size unchanged. 

CP at the interim will be computed as per Mehta and Pocock (2011), Eq 6, as, 

 
𝑧𝛼√𝑖 − 𝑧𝑖 

𝐶𝑃(𝑧𝑖) = 1 − Φ (  ) 
√𝑖(1 − 𝑖) 

 
where 𝑧𝑖 is the interim z-value for 108mg NAL versus placebo on the primary endpoint, 𝑖 is the fraction of 
total expected information at the interim, i.e. 𝑖 = 28⁄56 = 0.50, 𝑧𝛼 in the z-value relating to the 1-sided Type 
I Error rate, 𝛼, and Φ(∘) represents the standard Normal cumulative distribution function. 

 

If CP falls within the range 30 to <80%, sample size may be increased from the planned 𝑁 = 28 per arm 
up to a maximum of 𝑁∗ = 70 per arm in order to boost power towards 80%. This assumes no dropouts; 
with  allowance  for  30%  dropouts,  the  planned  and  maximum  sample  size  per  arm  are 
𝑁 = 40 and 𝑁∗ = 100 respectively. 

To deliver a desired CP of 1 − 𝛽, the planned total sample size for the 108mg dose versus placebo 

comparison, denoted 𝑁108(= 2𝑁) = 56, must be increased to 𝑁∗  = 𝑘𝑁108, where 𝑘 is given determined by 

the solution of, 

 
𝑧𝛼√𝑖𝑘 − 𝑧𝑖𝑘 

𝑧𝛽 =   
√𝑖(𝑘 − 𝑖) 

subject to the constraint that 𝑘 ≤ 70⁄28 = 2.5. Thus, following the SSRE, the final total sample size for the 

108mg dose versus placebo comparison will be 𝑁∗  𝜖 [56, 140] assuming no dropouts (or 𝑁∗  𝜖 [80, 200] 
108 108 

assuming 30% dropouts). Hence, the sample size for the 108mg dose versus placebo comparison post 
the SSRE, 𝑛∗  , is such that 𝑛∗ 𝜖 [𝑁108, 𝑁∗  − 𝑁108] = [28, 𝑁∗  − 28]. Consequently, the final sample 

108 108 108 108 size for each of the 27 mg and 54 mg arms shall be ∗ 1  ∗ and, this,  ∗ 1  ∗  . 
𝑁 = 

2 
𝑁108 𝑛 = 

2 
𝑛108 

At the end of the study, when all 4𝑁∗ subjects have either completed the Week 6 measurements or have 
discontinued/become lost to follow-up/otherwise ended the study early, the Cui, Hung and Wang (1999) 
fixed weights approach will be applied to the primary endpoint analysis avoid alpha inflation. 

Denote the pre and post SSRE subjects for any given dose arm, 𝑑, as 𝑛𝑖𝑑 and 𝑁∗ − 𝑛𝑖𝑑 and, similarly, for 

placebo denote pre and post SSRE subjects as 𝑛𝑖𝑝 and 𝑁∗ − 𝑛𝑖𝑝 respectively. The z-value for the primary 

endpoint in these 𝑛𝑖𝑝 + 𝑛𝑖𝑑 subjects included in the interim SSRE calculation will be computed and denoted 

as 𝑧𝑝𝑟𝑒 ; and, similarly, the z-value for the primary endpoint in the remaining 𝑁∗ − 𝑛𝑖𝑝 + 𝑁∗ − 𝑛𝑖𝑑 subjects 

will be computed and denoted as 𝑧𝑝𝑜𝑠𝑡 . Then the combined z-value for the primary endpoint for dose 𝑑 
compared to placebo will be given as, 

𝑧𝑐𝑜𝑚𝑏 = 𝜔𝑝𝑟𝑒𝑧𝑝𝑟𝑒 + 𝜔𝑝𝑜𝑠𝑡𝑧𝑝𝑜𝑠𝑡 
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where 𝜔𝑝𝑟𝑒 = 𝜔𝑝𝑜𝑠𝑡 = √14/28. The associated 1-sided p-value for dose 𝑑 compared to placebo will be 

given as 

𝑝𝑐𝑜𝑚𝑏 = 1 − Φ−1(𝑧𝑐𝑜𝑚𝑏 ) 
 

 

In terms of treatment effect estimation, denote the treatment effect estimate for the primary endpoint in the 
𝑛𝑖𝑝 + 𝑛𝑖𝑑 subjects included in the interim SSRE as 𝜃̂ 𝑝𝑟𝑒 and in the 𝑁∗ − 𝑛𝑖𝑝 + 𝑁∗ − 𝑛𝑖𝑑 post interim subjects 

𝑝 𝑑 
as 𝜃̂ 𝑝𝑜𝑠𝑡 . Define 𝜔∗ = √(𝑁∗ + 𝑁∗) ⁄2𝑁.  As per Lawrence 2003, the overall treatment effect point 

𝑝𝑜𝑠𝑡 𝑝 𝑑 

estimate for the primary endpoint, 𝜃̂ , and associated standard error, SE(𝜃̂ ), are given by, 
 

 

𝜔2 ∙ 𝜃̂  + 𝜔 ∙ √(𝜔∗ 2 − 𝜔2  )𝜃̂  
𝑝𝑟𝑒 𝑝𝑟𝑒 𝑝𝑜𝑠𝑡 𝑝𝑜𝑠𝑡 𝑝𝑟𝑒 𝑝𝑜𝑠𝑡 

𝜃̂  =  
𝜔2  + 𝜔 

   

∙ √(𝜔∗ 2 − 𝜔2  ) 
𝑝𝑟𝑒 𝑝𝑜𝑠𝑡 𝑝𝑜𝑠𝑡 𝑝𝑟𝑒 

 

 
 

𝑆𝐸(𝜃̂ ) =  √
𝑁 (𝜔2  + 𝜔 

4σ 2 
   

∙ √(𝜔∗ 2 − 𝜔2  )) 
𝑝𝑟𝑒 𝑝𝑜𝑠𝑡 𝑝𝑜𝑠𝑡 𝑝𝑟𝑒 

 

 
Further, denote the overall LS Mean for the primary endpoint in the dose arm 𝑑 as 𝐿̂ 𝑑, then, 

 

 
 

𝜔2 ∙ 𝐿̂  + 𝜔 ∙ √(𝜔∗ 2 − 𝜔2  )𝐿̂  
𝑝𝑟𝑒 𝑑,𝑝𝑟𝑒 𝑝𝑜𝑠𝑡 𝑝𝑜𝑠𝑡 𝑝𝑟𝑒 𝑑,𝑝𝑜𝑠𝑡 

𝐿̂ 𝑑 =   
𝜔2 + 𝜔2 ∙ √(𝜔∗2 − 𝜔2) 

1 
 

 

𝑆𝐸(𝐿̂ 𝐷 ) = 
√ 

2 1 

 

2σ 2 

𝑁 (𝜔2  + 𝜔 ∙ √(𝜔∗ 2 − 𝜔2  )) 
𝑝𝑟𝑒 𝑝𝑜𝑠𝑡 𝑝𝑜𝑠𝑡 𝑝𝑟𝑒 

 

 
And, similarly for the placebo arm. And where σ 2 is the residual error estimated based upon the based on 

the intended sample size, 𝑁, per arm. 

FDA co-authored publications, and supportive simulations, demonstrate that the use of fixed weights as 
per Cui, Hung and Wang (1999) is necessary to avoid alpha inflation associated with the SSRE procedure. 
For this reason, the fixed weights approach will be used in the principal analysis of the primary endpoint. 
In addition, a supportive analysis of the primary endpoint will also be performed using an unweighted test 
statistic regardless of the risk of Type I error inflation and the associated potential bias in treatment effect 
estimation. 
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16.12 Analysis Windows 
This section defines the analysis windows that will be utilized for various assessments performed for this 
study. Analysis windows will be used to associate assessments with a scheduled visit for summarizing 
data by visit. The study day will be used to determine the associated visit window. 

 
The schedules of events from the protocol (Protocol Amendment 2) are shown in Table 1 Schedule of 
Events and Table 2 Schedule of Events (SoE) for PROs. 

16.12.1 Efficacy Measures 

For subjects who have discontinued treatment early, discontinuation visit procedures will be categorized 
according to the study day on which the procedures were completed and only included in the by visit 
analyses if a dose was received ≤2 days prior to the assessment. If more than one valid assessment was 
performed during a Visit’s analysis window, by convention, the assessment closest to the target day will 
be used; if both assessments are equidistant from the target day, the first assessment will be used. 

 
Analysis Windows for Cough Counts 

Table 8: Analysis Windows for Cough Counts 
 

Visit Start Day of Window Target Day Per 
Protocol 

End Day of Window 

Day -1 Day -7 Day -1 Prior to first dose 

Week 2 Day -1, after first dose Day 13 (-2 d) Day 20 

Week 4 Day 21 Day 28 (+/- 2d) Day 33 

Week 6 Day 34 Day 42 (+/- 2d) Date recording ended ≤ Last dose date + 
2 days* 

Note 1: Cough count collection begins on the day of the clinic visit and is completed 24 hours later. The 
target dates is the date that the cough count collection started. 
Note 2: Subjects utilizing the +1 or +2-day window at the Day 42 visit will continue on study drug until 
their visit. 
*For subjects who did not prematurely discontinue treatment. For subjects who discontinued treatment 
prematurely, see general window rules above. 

Analysis Windows for Patient-Reported Outcome and Clinician Impression Efficacy Measures 
 

The EXACT questionnaire is collected daily; thus, there are no analysis windows defined for this 
measure. Analysis windows for the Cough Severity Numerical Rating Scale (CS-NRS), Living with 
Pulmonary Fibrosis Symptom Domain (L-IPF symptom), Living with Pulmonary Fibrosis Impacts Domain 
(L-IPF impacts), Leicester Cough Questionnaire (LCQ), Patient Global Impression – Static for Cough and 
IPF (PGI-S Cough and PGI-S IPF, respectively), Patient Global Impression – Change for Cough and IPF 
(PGI-C Cough and PGI-C IPF, respectively), Clinician’s Global Impression – Static (CGI-S), Clinician’s 
Global Impression – Change (CGI-C), and the European Quality of Life Five Dimensions Questionnaire 
(EQ-5D-5L) are described below. 
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Table 9: Analysis Windows for CS-NRS 
 

Visit Target Day 
(questionnaire release day) 

End Day of Window 

Day -1 Day 1 Prior to first dose 

Week 1 Day 7 Day 13 

Week 2 Day 14 Day 20 

Week 3 Day 21 Day 27 

Week 4 Day 28 Day 34 

Week 5 Day 35 Day 41 

Week 6/End of Treatment Last dose date + 1 day Last dose date +2 days* 

 
Note 1: eDiary questionnaires (other than the EXACT) for Days 1 – 35 are automatically released on the 
target study day and remain available for 6 days. eDiary questionaires for Week 6 are released 1 day 
after completion of the end of treatment IRT transaction by the site and remain available for 6 days. For 
early discontinuations of study drug, the questionnaires release upon completion of the discontinuation 
transaction in the IRT regardless of the clinic visit timing and remain available until the end of study for a 
given subject. 
Note 2: Subjects utilizing the +1 or +2-day window at the Day 42 visit will continue on study drug until 
their visit. 
Note 3: The recall period for CS-NRS is 24 hours. 
* For subjects who did not prematurely discontinue treatment. For subjects who discontinued treatment 
prematurely, see general window rules above. 

 
Table 10: Analysis Windows for L-IPF Impacts, L-IPF Symptoms, LCQ, and EQ-5D-5L, 

Visit Target Day 
(questionnaire release 

day) 

End Day of Window 

Day -1 Day 1 Prior to first dose 

Week 6/End of 
Treatment 

Last dose date +1 day Last dose date +2 days* 

 
Note 1: eDiary questionnaires (other than the EXACT) for Days 1 – 35 are automatically released on the 
target study day and remain available for 6 days. eDiary questionaires for Week 6 are released 1 day 
after completion of the end of treatment IRT transaction by the site and remain available for 6 days. For 
early discontinuations of study drug, the questionnaires release upon completion of the discontinuation 
transaction in the IRT regardless of the clinic visit timing and remain available until the end of study for a 
given subject. 
Note 2: Subjects utilizing the +1 or +2-day window at the Day 42 visit will continue on study drug until 
their visit. 
Note 3: The recall period is 7 days for L-IPF Impacts; 24-hours for L-IPF symptoms and LCQ; and “today” 
for the EQ-5D-5L. 
*For subjects who did not prematurely discontinue treatment. For subjects who discontinued treatment 
prematurely, see window rules above. 
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Table 11: Analysis Windows for PGI-S Cough, PGI-S IPF, PGI-C Cough, PGI-C IPF, CGI-S, and CGI-C 
 

Visit Measure Target Day 
(questionnaire 
release day) 

End Day of Window 

Day -1 PGI-S IPF 
PGI-S cough 

CGI-S 

Day 1 Prior to first dose 

Week 2 PGI-S IPF 
PGI-S cough 
PGI-C IPF 

PGI-C cough 

Day 14 Day 27 

Week 4 PGI-S IPF 
PGI-S cough 
PGI-C IPF 

PGI-C cough 

Day 28 Day 41 

Week 6/End of 
Treatment 

PGI-S IPF 
PGI-S cough 
PGI-C IPF 

PGI-C cough 
CGI-S 
CGI-C 

Last dose date +1 
day 

Last dose date +2 days* 

Note 1: eDiary questionnaires (other than the EXACT) for Days 1 – 35 are automatically released on the 
target study day and remain available for 6 days. eDiary questionaires for Week 6 are released 1 day 
after completion of the end of treatment IRT transaction by the site and remain available for 6 days. For 
early discontinuations of study drug, the questionnaires release upon completion of the discontinuation 
transaction in the IRT regardless of the clinic visit timing and remain available until the end of study for a 
given subject. 
Note 2: Subjects utilizing the +1 or +2-day window at the Day 42 visit will continue on study drug until 
their visit. 
Note 3: The recall period is 7 days for all PGI measures; The CGI-C recall period is to the beginning of 
the study. The CGI-S does not have a specified recall period. 
*For subjects who did not prematurely discontinue treatment. For subjects who discontinued treatment 
prematurely, see window rules above. 
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16.12.2 Safety Measures 

For subjects who have discontinued treatment early, discontinuation visit procedures will be categorized 
according to the study day on which the procedures were completed and only included in the by visit 
analyses if a dose was received ≤3 days prior to the assessment. Analysis Windows for the Subjective 
Opiate Withdrawal Scale (SOWS), Vital Signs, ECG Measurements, clinical laboratory, and spirometry 
measurements are defined in this section. 

 
Table 12: Analysis Windows for SOWS 

 

Visit Target Day 
(questionnaire release day) 

End Day of Window 

Day -1 Day 1 Prior to first dose 

Week 1 Day 7 Day 34 

Week 5 Day 35 Day 41 

Week 6/End of 
Treatment 

Last dose date + 1 day Last dose date + 1 day 

Follow-Up Last dose date +2 days Last dose date +2 days 

Last dose date +3 days Last dose date +3 days 

Last dose date +4 days Last dose date +4 days 

Last dose date +5 days Last dose date +5 days 

Last dose date +6 days Last dose date +6 days 

Last dose date +7 days Last dose date +7 days 

Last dose date +8 days Last dose date +8 days 

Last dose date +9 days Last dose date +9 days 

Last dose date +10 days Last dose date +10 days 

Last dose date +11 days Last dose date +11 days 

Last dose date +12 days Last dose date +12 days 

Last dose date +13 days Last dose date +13 days 

Last dose date +14 days Last dose date +14 days 

 
Note 1: eDiary questionnaires (other than the EXACT) for Days 1 – 35 are automatically released on the 
target study day and remain available for 6 days. eDiary questionaires for Week 6 are released 1 day 
after completion of the end of treatment IRT transaction by the site and remain available for 6 days. For 
early discontinuations of study drug, the questionnaires release upon completion of the discontinuation 
transaction in the IRT regardless of the clinic visit timing and remain available until the end of study for a 
given subject. 
Note 2: Subjects utilizing the +1 or +2-day window at the Day 42 visit will continue on study drug until 
their visit. 
Note 3: There is no recall period for SOWS. Responses are based on the subjects’ symptoms “now”. 
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Table 13: Analysis Windows for Vital Signs 
 

Visit Start Day of Window Target Day Per Protocol End Day of Window 

Day -1 Screening start** Day -1 Prior to first dose 

Week 2 Day -1, after first dose Day 13 (-2 d) Day 20 

Week 4 Day 21 Day 28 (+/- 2d) Day 33 

Week 6 Day 34 Day 42 (+/- 2d) Last dose + 3 days* 

Week 8 Last dose + 3 days Day 48 (+/- 3d) Day 51 

*For subjects who did not prematurely discontinue treatment. For subjects who discontinued treatment 
prematurely, see window rules above. 
**When there are multiple measurements during Screening, the measurement closest to Day -1 will be 
used. 

 
 

Table 14: Analysis Windows for Clinical Laboratory Tests, ECG, and Spirometry 
 

Visit Measurements Start Day of 
Window 

Target Day Per Protocol End Day of Window 

Day -1 Lab 
ECG 

Spirometry 

Screening 
start** 

Day -1 Prior to first dose 

Week 2 Lab 
ECG 

Day -1, after 
first dose 

Day 13 (-2d) Day 29 

Week 6 Lab 
ECG 

Spirometry 

Day 30 Day 42 (+/- 2d) Last dose + 3 days* 

 
*For subjects who did not prematurely discontinue treatment. For subjects who discontinued treatment 
prematurely, see window rules above. 
**When there are multiple measurements during Screening, the measurement closest to Day -1 will be 
used. 




