Supplemental Online Content

Wilson AM, Clark AB, Cahn T, Chilvers ER, Fraser W, Hammond M, Livermore
DM, Maher TM, Parfrey H, Swart AM, Stirling S, Thickett DR, Whyte M, .
Effect of Co-Trimoxazole (Trimethoprim-Sulfamethoxazole) vs Placebo on Death,
Lung Transplant, or Hospital Admission in Patients With Moderate and Severe
Idiopathic Pulmonary Fibrosis. JAMA. Published online December 8, 2020.
doi:10.1001/jama.2020.22960

Supplement 2. Statistical analysis plan

This supplemental material has been provided by the authors to give readers
additional information about their work.



';Q:Z-St:""'tasticaI;_fAnaIVSIs Plan (SAP)

.'-'-'..-:_The _'Efﬂcacy 3nd_- Mechamsm -':'EvaBuat on e‘f Treatmg d apathic
Py imonary Fibrosis with the addition of Co-trimoxazole (EME»—T%PAC)

EUDRACT: 2014-004058-32
- ISCRN: 17464641

' Version of SAP: 3.0

“Trial statigtician M/,

Junior trial

- . DrAllanClark .
L oousanstiring o gatistician (D PR

Trial Manager

Matthew Hammond

Chief Investigator

rofessor Andrew Wilson

"N_CTU;M_;TéTWS_vl.O_StatisticaIAna!ysisPlan Page 10f 14

SAPTIPAC 3.0, 16 03 20209>




oRWICHCTU

L Trlal Background:

Background - :

EME-TIPAC is designed to evaluate the effscacy and mechanlsms of actuon of Co-trimoxazole in
individuals diagnosed with Idiopathic Pulmonary Fibrosis The intervention, Co-trimoxazole, is a
broad spectrum antibiotic with bactericidal effects against respiratory pathogens. It is envisaged
that this could lead to outcomes in terms of survival, but other outcomes include lung function and
quality of life. The mechanism of action of the intervention is Uncertain, it could act through anti-
microbial effects by fighting infection or other have non-anti-microbiat effects by inhibiting
neutrophil activation and reducing neutrophli—denved oxidative stress. Part of the study is designed
to test for a difference in the primary and secondary outcomes, but also in differences in various
laboratory measurements to assess how the intervention might improve survival.

Full details of the Backgrdu:nd: to the trial and"_the mechanism of action are given in the protocol.

Trial design SRR ;
The study i is a Phase I doubfe bllnd parallel group, 1 to 1 randomised placebo controlled multi-

B centre clmlcal superlorlty trial of oral co-trimoxazole versus ‘placebo in 330 patients with moderate -
S - to severe (FVC <—75% predacted) IPF, with outcomes assessed 'during a median treatment perlod of
i 27 (range 12- 42) months : o R

Trigl diagram
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: Exclusmn Satépia L
FVC 5 ?5% predlczed significant ca-emstmg resplratury dxsease FE'\;’UFVE:%G%
- recent respiratary fract infection; significant diséase thatwould affect suhject safety
or study guicomie, ImmuUncsuppressant medicatlon female subjecis ofchiidbearmg
potantial, allergy.ar intoferance to trimethogfim or sulp Fianarnides; intreated folate ar
B2 deficiency, GBPD deficiancy; recent investiyational drug rECeri or |ong- tarm
-antibiatic therapy aerum pmassmm =h mmol!l -

S O R Screemng Blouds Corfirmation: af e§|g|bllny .
Basehne Assdssinents: Clinical questionnaires: oiygen saturation |Lm§| funchcn
o bmmarkers- muima mlcrubmlogy, FBC U&E LFT g R

33!] Patierits*

1 1: Randomlsatmn with mlmmlsatmn
for bronchescopy, site and bageling

SR _ treatment
. Co:frimoxazale 960mg twii:e_ daily ' F‘Iac:etm 2 !ablets Twice. dally
o +5mg folic acd” " 45mg folicacid . _
- (Rediiced fo'960mg three times (Reduced to'2 table!sihree hme%
weeka if adverse effacts) _ weekly if adverse effecls)

Patients continue an-treatment and are assessed af. .

B weeks, 3 months, 6'menths, 3 months and. then every 6 fnonths -

until withdrawal, death nori-glective hospitalisation or at end of -
study follow-up,

On treatment discontinuation willing patients should be foilowed: up
-according to the scheduls -dafined in the protocol,

Assessments: Clinical questionnaires; saf ety bicads; lung fum:tlun
serum biomarkers, routine mrc:oblulagy and adverse events

Pﬂmaly Endpmnt
The time to death; Jung—transp[anz orfirst non-elective hospitalisation

Secundaw Endpoints

Tirme'to- déath, lung-transplant i first nior-elective hospitalisation (analysed as sépa-

- rate’ endpmmsj Chmcalquestmnnalres uxygen saturation; lung functian, Biomarkers;
routing mn:rnbmlugy adwerse events FBC, U&E LFT
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| _:8"0%: . .
(¢} Safety population: ail patients
treatment :

Fatients who fail to take even one dose of medication will be included in the ITT analysis but
excluded from further analyses {a}, (b} and {c}. Patients Randomised in Error {PRE} will be dealt with
on a case by case basis and agreed prior to the start of analysis,

.- Individuals who have met the primary endﬁéﬁnt or have withdrawn censent for collection of any
. outcome will be censored at the last obse’_&f?a%ion point for example data on the time until first
hospitalisation will be censcred at the time of death {if death occurs).
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' Assessed for eligibility {n =

Enrcilment

Excluded {n'=..)

- Reasons

" Randomized in= ...}

Allocated to control (n =

)

ﬁé.cei_\"/éd'a'llocated
intervention {n=..)

Did not receive allocated

Allocation

intervention (n=...}

Lost to follow up

(n =..) {give reasans)

Follow up

Discontinued intervention
(n=..) (give reasons)

Analyzed (n =

Analvsis

Excluded from analysis’
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Allocated to
intervention (n = ...)

Received allocated
intervention (n=...)

Did not receive allocated
intervention (n = ...}

!:.6_5’( t_d follow-up .-
(n=".) (give reasons}
Discontinued intervention
(n=.) (give reasons)

Analyzed (n




_ ry: - i e to death (ail causes), lung transplant or first non-
ect ve € hospital admlss an hetw 2hCo- trzm'oxazole;and placebo arms in patlents with moderate to

;'_severe' (forced \uta capacntv (FVC) < 7‘5% piedmted}'PF during a medaan treatment per;od of 27 _

months (range 1210 42 months} Secondary objectlves are to compare between co—tnmoxazoée and

: p!acebo arms: clinical efficacy in terms of respiratory- related hospital admassgon death health-
related quality of life {King’s Brief Interstitial Lung Disease gquestionnaire), quality of life adjusted
years, cough score and guality of life, lung function and oxygen saturations. Exploratory mechanistic

. putcomes will include blood biomarkers such as those of infection / inflarnmation {C-reactive

. “protein), disease progression {surfactant protein (SP- D} and Matrix M'etalloproteih'ase {(MMP}-7)) or

: “ neutrophil activity (myeloperoxidase (MPO) and blood will be taken for genet:c testing to determine
: whether treatment response or adverse event profile is related to any genetlc marker.

: : ‘The schedule of data collection is summarised below

v Table 1; Data collection schedule

WsWwoIu3
uonesiwopuey

Post-allocation®

}N0o-ss0|D

| TIMEPOINT

28 to - 1 days
9 months?

12 months
every 6 months.

End of study or

first non-

elective

admission

EI_W'e_eksz".'- .
3 months
6 months

I Inforimed consent X

Demographics etc X

Entry criteria X

Allocation X

Investigational Medicinal Product
dispensed

Safety bloods? (FBC, U&Es, LFTs)

B12, Folate, G6P4*

DNA

B S -

Biomarkers

K-BILD, MRC Breathlessness

Global Rating of Concept Scale

Score, EQSD, Cough Score, X X X X X X

Leicester Cough Questionnaire,
Global Rating of Change — QOL

Full lung function

Microbiology (as ci;mcaliy s
|ndrcated} ST
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fol!owed .up vla telephone {to check for adverse events and any change in concomitant medlcatlon}
atients over 66 years oicf wrth an rmtla! Pofassium between 4.7 and 5.0 mmoi/L whao are taking potassium

. Tlmefrom randomisation to death (all causes), lung transplant or first non-elective hospital
R adfnissibn: for any"r'eas'on} o
Secondary efficacy outcomes.
» Time from randomisation to respiratory related death;
s Time from randomisation to first respiratory related non-elective hospital admission;
e Time from randomisation to respiratory related death, first non-elective hospital admission
for any reason or {ung transplant.
s Time from randomisation to death (all causes}
e Time from randomisation to first non-elective hospitat admission for any reason
s Time from randomisation to lung transplantation.
e Quality of life measured using
o the King’s Brief Interstitial- Lung Disease (K-BILD) health refated quality of life .
. questionnaire; :
o the MRC Breathlessness Score;
'.5'_the EQ5D quallty adjusted llfe year 5 assessment
':.:-":cough score;. I :
"quahty of hfe (Le|cester cough questlonnalre (LCQ)) :
-Lung. funetlon |nclud|ng assessment by splrometry and total Iung diffusmg capauty of carbon-:_.' S
mbnoxlde (DLCO) These WI|| be the percent predlcted based on scormg usmg the CRAPO:
equatlons : : L : NI [ . : R

- -f_s‘ec_qq_dqry-o_utcame measures for safety (measured at local hospital laboratories) -

L NCT:U;M_Ta.T._S__v_li.0'_StatisticaIAnalysisPla'n o
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. AdverseEventsmcludm SA%S

Further explorgtory ond mechanistic outcomes

The analysis of exploratory and mechanistic cutcomes from the bioods will be detailed in a separate
document. This is due to these being more exploratory and the actual measures exiracted from the
blood samples is yet to be decided.

Copies of the CRFs are available in the T™F:
6. Baseline data presentation and analyses
Descriptive statistics of baseline data will be reported by randomised group. No formal hypothesis

tests will be undertaken. A skeleton table is given below, however it is notéd that an edited version
might be required for publication. : '

Active Treatment Placebo

- { Baseline characteristics

"1 Number in group

* I'Male participants: n (%)

| Age in years: mean (SD)

Smoking status: never smoked: n (%)
ex-smoker: n (%)
current smoker: n (%)

Comorbidities
COPD: n {%)
Bronchiectasis: n {%)

Ischaemic Heart or Angina: n (%)
GORD: n (%}

Diabetes Mellitus: n (%)
Osteoporosis: n {%)

Pulmonary Hypertension: n (%)
Anxiety or Depression: n (%)
Lung Tests

Absolute value of

"FVC: mean(SD)

FEV1: mean(SD)

DLCO: mean(SD)

DLCO/VA: mean (SD)

Percent predicted

FVC: mean(SD)

FEV1: mean{SD)

DLCO: mean(SDj)
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- Outcome measires: T

I K-BILD: mean {SD) -
MRC n(%} :

8w e

_ EQ 5D utliity mean (SD)

"| Cough score: mean (SD) . ;
| Leicester. cough questlonnalre (LCQ)
SR _'mean(SD) B S
Global Rating cfconcept
' _-_"GlobaIChange

7. Treatment allocation -

‘The aliocated treatment for a patient will be generated via computer written code using minimisation.

“Minimisation will be performed using Taves’ method with the factors measured at baseline: i) study
site, ii) Bronchoscopy (yes/no}; iii) and licensed medication for IPF (yes/no). In order to decide on the
treatment allocation the code will calculate the number of patients in each group that have the same
characteristics as the patient awaiting allocation; they will be allocated to the intervention with the
smaller number with a high probability. If the numbers are the same then simple randomisation is
used.

Full details of the minimisation algorithm {including the probability of allocation) were documented in
a separate document {called Randomisation plan for EME-TIPAC) stored in a shared file accessible to_
'only the study statistician and database manager.

It'Should be noted that the TSC agreed to stop recruiting participants who would agree to undergo
- Bronchoscopy on 1% August 2017.

'8, Treatment Received (where applicable)

'Retume'd'tdblet cbun'ts REIRRY

.'_'The number of tabfets returned WI|| be summarlsed as the mean of the total over aII follow up v15|ts :f S
: nd the percentage ‘of. mdnnduals who are deemed to have taken more than 80% of the allocated
: .tablets For mdl\nduals who do not return p|||5 thls WI|| be treated as mlssmg data Lo s
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o ;;.Once a parhcnpant has swrtched to the mod:ﬁeé dose the med;catlon is dispensed in bottles of 78
tablets. Participants receive the flrst set of medscatuons at randomisatuon which Iasts for 3 months
and receive a new sef at 3 months fo!low-up and then at 6 months and then every subsequent §
months. At each visit participants are asked to return any un-used meadication.

The adherence is calculated per person over the whole of the study follow-up as:

- number of pills taken
Adherence = 100 ( )
expected number pills taken

The expected number pills of that a partlupant |,s expected to have taken over the trial period is
calculated as:

expected number = number of days fufl dose x 4 + number of days reduced dose X 7

The number of pills taken is the number dispensed over the trial minus the number returned. It
is recognised that this adherence measure could be greater than 100%, but the estimate will be
capped at 100%.

Dose modification
The number (and percentage) of individuals who reduce dose from 2 tablets twice a day to 2 tablets
once a day 3 times a week will be given in tabular form as follows: :

Active Treatment Placebo

Number of | Number (%) of Number of Number {%) of
_ participants. | dose madifications | participants dose modifications
3 month visit : '
6 month visit
9. Efficacy .

The outcome measures will be summarised by group at each time-point for questionnaires and non-"
time-to-event data. For time-to-event data the number of events and the estimated rate of events will
be presented.

The primary outcome will be analysed using a Cox proportional hazards model adjusted for the_
variables included in the minimisation algorithm (bronchoscopy, baseline licensed IPF medlcat:on
site). The results will be presented as the Kaplan-Meier estimate of the survival function for each
treatment arm separately and if appropriate the median will be estimated. The treatment effect su:e____
will be the hazard ratio and estimated thh 95% confidence intervals and p-value. SHR
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untri :_non electwe hospltal admu;smn W|II be anatysed usmg Cox"

95% confldence mtervals and p vaiue

"The tlme unttE resplratory related death and time until first respiratory related hospitalisation and tim
N untst flrst respiratory related event wa!! be analvsed using the same maodels as before. The proportlonaé
: fhaz ds: assumptlons erI be forma!!y tested using a Therneau and Grambsch test, if evidence of non-

.'proportlonal hazards is found then a fle":hfe parametric hazards model will be fitted {Royston and
R ';'Parmar = SINI 2011)and the difference between groups will be estimated via the restricted mean
. sur\nva£ tlme {RMST) ata suitably chosen time- -point. The cho:ce of time-point will be made without

reference to the size of the difference onIy in terms of max|m|smg power and being reasonably close

o .'_j'to the Iast observed event time,

'At 12 months post randomisation, the K-BILD, EQSD LCQ spirometry (FVC per cent predicted, FEV;

per cent predicted, FVC absolute value, FEV, absolute value and FVC/FEV; ratio} and DLCO will be

s _'.-estlmated and presented W|th 95% cont"dence mtervals and a p—value

I analysed using linear models to compare the average values between the treatment arms ad;usted
for the variables included in the minimisation algorithm., Due to the potential of a small number of
“individuals from some sites, site will be included as a random effect. The effect size will be the mean
difference and will be presented with 95% confidence intervals and p-values. Baseline values of the
measure will also be used to give an adjusted analy5|s : S

{n addition to the above a repeated measures model will be done including all post—randomlsatlon :
ohservations for all individuals, a time variable will also be mcluded in the’ analysns ‘An addttlonal_
random effect for patient will be included in the model. If there is'a significant mteractlon between s
time-point and the difference between arms then the dlfference at each time- pomt w:!! be reieorted _' _
if there is no significant interaction then the overall difference WI|| be reported T o

" The MRC Breathlessness Score and cough score quI be analysed usmg a Mann Whrtney test to_'f_;. e
- compare the distribution of the score between’ the treatment arms. A generallzed effect snze W|II be' i

: Mlssmg data that occur |n secondary and mechanlstlc outcomes WI" be multlply _mputed to Increase o _ i

| hospltallsatlon'wdl b'e censored at the tlme of death (|f death occurs)
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NGRWICH o I U
-Censormg e

ora of:'the:::'t:'i_-njiel"c'dl‘f:'ve“'rz.if'..' ".i:t_.co_r.f!'éisithe:fd_-_i'i'c_)'w';lfﬁgmﬂéfln__es‘::‘Ehe-'t:éns'oring rules that will be applied

L : L it Censoring dates i it occurs before event date
LU Time from randomlsat:on i:o death {ali causes].  Date'sf withdraws!

jung transplant or first non- -elective hospital |
admission for any reason.
Time from randomisation to death {all causes) Date of withdrawal

Date of first hospitalisation
Date of lung transplant
Time from randomisation to first non-elective | Bate of withdrawal

hospital admission for any reason A Date of lung tranisplant
Time  from randomisation  to - ‘lung | Date of withdrawal
transplantation. Date of first hospitalisation

Time from randomisation to respiratory related: | Date of withdrawal

death .. | Date of first hospitalisation
- | Date of lung transplant
Time from randomisation to first respiratory | Date of withdrawal

refated non-elective hospital admission .~ | Date of lung transplant
Time from randomisation to respiratory related |- Date of withdrawal

death, first non-elective hospital admission for
any reason or lung transplant o

Additional analysis

In addition to the intention-to-treat analysis descrlbed above and compllance adjusted causal effect
analysis will be conducted using instrumental varlables (lvreg in Stata)

A subgroup analysis by disease duration {new — within 2 years of dia‘gnosis v§ old more than 2 years
of diagnosis) will be undertaken for the primary cutcome by mcludlng an interaction in the selected

model. The results will be summarised by the estimated effect in each subgroup

10. Safety Analyses

For each Medra (version 22.0) term the number of individuals with at least one adverse event and
the number of adverse events will be tabulated by treatment group as defined for the safety
population. The percentage of individuals with at least one adverse event, by Medra term, will be
compared using Fisher's exact test if the rate is low, or a Iogistic regression model adjusting for the
factors used in the minimisation algonthm The rate Of adverse events by Medra term WI|| be EEREN




Date

L Et was: notlced on_ review that Tﬁése"We

»«_f:*retaned in the

e _the pre speufled outcomes of"': : protoco[and':pubhshed

g 3{a) time from: randomlsatlo
S __:until a resplratory~related
event; b) time from:

| randomisation unt|lf|rst i

o resplratory -related death
first respiratory-related

included in the first SAP.

“time from randomisation until

hospitalisation; were not fully

n Sk prqto_co_l paperas outcome
-measures and:have now been

‘added here. "

c).:

22™ July 2019

After review of the results
was noticed that obvious
errors were present in the
functicn data, namely the
DLCO. As such we
implemented a rule to exc

DLCO and DLCO/VA were
'excluded if the partzmpant

DLCO data where the values
for DLCO, percent predicted

: a DLCO va[ue of 150r greater

it As stated in the file note
NCTU_Q_TaT_4_v1.1File

lung | Notes — Post data lock DLCO
exclusion these values are not
physiologically possible for this
lude | participant group. " -

had |

13" September 2019-

Due to model convergence
: lssues the use of S|te as a

: ThlS was done to allow the

ling. ;_mtroduce an' -blas mto the'.'
. :'analy.';ls S i

- model to'run, doesnot o o n

e | 15" November 2019
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| completed.

|disease duration was not s

-'_Aﬂ:er dlscussmn wath the TMG
s was noted that the date of :
“diagnosis was not: g,;mfermly s

collected.

D{iring analysis.

it was decided that the
significant MEDRA groups
identified in the safety analysis
would have the most common
subgroup analysed.

To try and help [dentlfy the
important safety concerns.

February 2020

Global rating of concept and
glebal rating of change were
removed from section 5

These werg: never mea ntto be
outcome easures; but rather
used for. secondary analyses of
the queshonnatre data:

buﬁng analysis
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