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1. ABBREVIATNIBAND GLOSSARY

1.1. Abbreviations
ANZ Australia and New Zealand
APACHE Acute Physiologgnd Chronic Health Evaluation
ARDS Acute Respiratory Distress Syndrome
BHM Bayesian Hierarchical Model
CAP CommunityAcquired Pneumonia
CIHR Canadian Institutesfddealth Research
CIHRSPOR Canadian Institutes of Health Reseafthategy for PatierOriented
Research
CRF Case Report Form
DSA DomainSpecific Appendix
DSMB Data Safety and Monitoring Board
DSWG DomainSpecific Working Group
eCIS Electronic Cfiical Information System
eCRF Electronic Case Report Form
EMA European Medicines Agency
EU European
FDA Food and Drug Administration (United States)
GCP Good Clinical Practice
HDU High Dependency Unit
HRC Health Research Council
HRQoL Health Relted Quality of Life
ICMJE International Committee of Medical Journal Editors
ICU Intensive Care Unit
IEIG International Embedding Interest Group
G International Interest Group
ILTOHEIG International Longerm Outcomes and Health Economics Inter@soup
IPWG International Pandemic Working Group
ISIG International Statistics Interest Group
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ITSC

ITT

LOS
NHMRC
OFFD
P:F Ratio

PEEP
PREPARE
RAR
REMAP
REMAFCAP

RCC
RCT
RMC
RSA
SAC
SAE
SARS
SOR
VFD
WG
WHODAS
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International Trial Steering Committee
Intention-To-Treat

Length of Stay

National Health and Medical Research Council
Organ Failur Free Days

Ratio of Partial Pressure of Oxygen in Arterial Blood and Fraction of Ins
Oxygen Concentration

Positive EndExpiratory Pressure

Platform for European Preparedness Against)gteerging Epidemics
Response Addive Randomization

Randomized, Embedded, Multifactorial, Adaptive Platforiz

Randomized, Embedded, Multifactorial, Adaptive Platforia for
CommunityAcquired Pneumonia

Regional CoordinatinGenter
Randomized Controlledrial

Regional Management Committee
RegionSpecific Appendix

Statistical Analysis Committee
Serious Adverse Event

Severe Acute Respiratory Syndrome
Standard Operating Procedge
Ventilator Free Days

Working Group

World Health Organization Disability Assessment Schedule
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1.2. Glossary

Borrowingis the process within the statistical model, whereby, whieaitreatment effect is similar
in different strata, evidence relating to the effectiveness of an intervemiioone stratum

contributes to the estimation of the posterior probability in another stratum.

Core Protocois a module of the protocol that contains all information that is generic to the
Randomized, Embedded, Multifactorial, Adaptive Platform tR&MAP), irrespective of the regional

location in which the trial is conducted and the domains or interventions that are being tested.

DomainSpecific Appendiis an appendix to the Core Protocol. These appendices are modules of the
protocol that contain alinformation about the interventions, which are nested within a domain that
will be a subject of this REMAP. Each domain will have itdmamainSpecific AppenditDSA) The
information contained in each DSA includes criteria that determine eligibilippiénts to that

domain, the features of the interventions and how they are delivered, and any addigadgbints

and data collection that are not covered in the Core Protocol.

Domain-Specific Working Groujs a subcommittee involved in trial managemernhe members of
which take responsibility for the development and management of a current or proposed new

domain.

Domainconsists of a specific set of competing alternative interventions within a common clinical
mode, which, for the purposes of the platfo, are mutually exclusive and exhaustive. Where there
is only a single intervention option within a domain the comparator is all other usual care in the
absence of the intervention. Where multiple interventions exist within a domain, comparators are
the range of interventions either with or without a no intervention option, depending on whegmer
intervention, within the domain, is provided to all patients as part of standard care. Within the
REMAP every patient wilk assigned to receive one and onlyeoaf the available interventions

within every domain for which they are eligible.

International Trial Steering Committeis the committee that takes overall responsibility for the

management and conduct of the REMAP with oversight over all regions atahalins.

Interventionis a treatment option that is subject to variation in clinical practice (comparative
effectiveness intervention) or has been proposed for introduction into clinical practice (experimental

intervention) and also is being subjected txperimental manipulation within the design of a
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REMAP. For the purposes of the REMAP an intervention can include an option in which no treatment

is provided.

Monte-Carlo Simulationgre computational algorithms that employ repeated random sampling to

obtain a probability distribution. They are used in the design of the study to anticipate trial

LISNF2NXYI yOS dzy RSNJ I @I NASGE 2F LRGSyGAlt adlraSa

trial design feature will help or hinder the ability todét& A yS g KS G KSNJ I Wi NHzS Q
be discovered by the trial). Monte Carlo methods are also used to provide updated posterior

probability distributions for the ongoingnalysef the trial.

Pandemic Appendiglescribes an appendix to the Corefercol that includes the modifications to
the Core Protocol that will occur during a pandemic of respiratory infection that results in severe
CAP.

Platform Conclusiomescribes when a Statistical Trigger has been reached and, following evaluation
by the Daa Safety and Monitoring Board (DSMB)thé International Trial Steering Committee
(ITSG)there is aecisiorto conclude that superiority, inferiority or equivalence has been
demonstrated. Under all circumstances a Platform Conclusion leads to imptietioanof the result

within the REMAP and under almost all circumstances a Platform Conclusion leads, immediately, to
Public Disclosuref the result by presentation and publication. Where the Statistical Trigger is for
superiority or inferiority, so longs the DSMB is satisfied that the Statistical Trigger has truly been
met a Platform Conclusion will be automatic in almost all circumstances. Where the Statistical
Trigger is for equivalence the DSMB, in conjunction with the ITSC, may decide to not reach a
Platform Conclusion at that time but, rather, to continue recruitment, for example, to allow a
conclusion to be reached regarding clinically important secondadpoints. There are situations in
which the need to evaluate interactions may also result Btatistical Trigger not leading,

immediately, to a Platform Conclusion, although if superiority or inferiority has been demonstrated
all patients in the REMAP will receive the superior intervention or no longer be exposed to inferior

intervention(s), repectively.

Platform Trialis a type of clinical trial thastudiesmultiple interventions simultaneously. Common
features of a platform trial include frequent adaptigaalysesising Bayesian statistical analysis,
Response Adaptive Randomizati®tAR, ewvaluation of treatment effect in prespecified strata, and
evaluation of multiple research questions simultaneously that can be perpetual with substitution of

answered research questions with new questions as the trial evolves.
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Public Disclosures the comnunication of a Platform Conclusion to the broad medical community by

means of presentation, publication or both.

Regimenconsists of the unique combination of interventions, within multiple domains, (including no

treatment options) that a patient receivegithin a REMAP.

RegionSpecific Appendiis an appendix to the Core Protocol. These appendices are modules of the
protocol that contain all information about the trial specific to the conduct of the trial in that region.
Each region will have its owRegionaloecificAppendix(RSA)A region is defined as a country or
collection of countries with study sites for whicliRagional Management CommitteRNIG is

responsible.

Regional Management Committeis a subcommittee involved in trial management. The miers
of the RMCtake responsibility for the management of trial activities in a specified region. The role,
NBalLlR2yaAroAftAGASEaY YR O2YLRAAGARSA 2F SI OK wa/ | N

REMARSs a variant of a platform trial that targets questions tla@e relevant to routine care and
relies heavily on embedding the trial in clinical practice. Like other platform trials, the focus is on a
particular disease or condition, rather than a particular intervention, and it is capable of running

perpetually, ading new questions sequentially.

Response Adaptive Randomizatiéma dynamic process in which the analysis of accrued trial data is
used to determine the proportion of future patients who are randomized to each intervention

within a domain.

Statea stateisa set of mutually exclusive and exhaustive categories, defined by characteristics of a

patient within the REMAP, that are capable of changing over time for a single patient at different

time-LI2 Ay & RdzZNAY 3 GKS LI (A §¢ ihay dan heldphdincStatéslargd A 2y Ay |
used to define eligibility for domains and this can include defining eligibility that occurs after the

time of enroliment. State is used as an additive covariate within the Bayesian statistical model.

Statistical Analysis @mmittee takes responsibility for the conduct of the preplanned adaptations in
the trial. This task generally consists of running predetermined statistical models at each adaptive
analysis angbrovidingthis output to the DSMB. It is not a trial sabmmittee. Rather, it will usually
comprise individuals who are employed by the organization that undertakes statistical analysis, and

from a trial governance perspective is under the supervision of the DSMB.
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Statistical Modelis a computational algorithm thas iused to estimate the posterior probability of
the superiority, inferiority or equivalence of the regimens and interventions that are being evaluated
within the REMAP.

Statistical Triggemwithin the REMAP two or more interventions within a domain are uatald and
statistical models are used to determine if one or more interventions are superior, inferior or
equivalent. A Statistical Trigger occurs when the statistical models used to analyRE &P
indicate that thethresholdfor declaring superiorityinferiority, or equivalence for one or more
interventions within a domain has been crossed. A Statistical Trigger applistré&tuan but may be

reachedin more than one stratunfior the same intervention at the same adaptive analysis.

Strata comprisea sd of mutually exclusive and exhaustive categories (stratum), defined by baseline
characteristics of a patient within the REMAP, in which the relative effects of interventions may be
differential. These possibly differential effects of interventions ardeeted in the statistical model,

the randomization probabilities, and the Platform Conclusions. The criteria that define a stratum

must be present at or before the time efiroliment.

Unit-of-analysisis the group of patients who are analyzed together witthe model for a particular
domain. The unibf-analysis can be all patients whavereceived an allocation status in that
domain or a sulgroup of patients who received an allocation status determined by their status with

respect to one or more stratdVithin a domain, the RAR is applied to the wofianalysis.
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2. INTRODUCTION

2.1. Synopsis

Background Communityacquired pneumonig@CAP}hat is of sufficient severity to require

admission to an Intensive Care UREU)is associated with substantial mortalitAll patients with
severe pneumoniavho are treated in an ICWill receive therapy that consists of a combination of
multiple different treatments. For many of these treatments, different options are available
currently. For example, several antibiotiegist that are active against the microorganisms that
cause pneumonia commonly but it is not known if one antibistiategyis best or whetler all

suitable antibiotic strategiesave similar levels of effectiveness. Of all the treatments that clinicians
use for patients with sever€ ARonly a small minorithave been tested irmandomizel controlled
trialsto determine theircomparative effectivenes#\s a consequence, the standard treatments that
are administered vary between and within countries. Curmnventional clinical trials methods to
assess the efficacy of treatments for pneumonia generally compare two treatment options (either
two options for the same treatmennodality, where both are in common user a new treatment
againstno treatment orplacebowhere the effectiveness of the new treatment is not known). Using
this approachin a series of separatend sequential trials, it withke an inordinate length of time to
study all the treatment options. Additionally, with conventional trial desiit is not possible to

evaluate interactions between treatmewiptions

Aim: The primary objective of this REM&Pfor patients with sever€ARvho are admitted to an
ICU, to identify the effect of a range of interventions to improve outcome as akbgall-cause

mortality at 90 days.

Methods: The study wilenroll adult patients with severe CAP who are admitted@as using a
design known as REMAPwhich is a type oplatform trial. Within thisREMARPeligible participants
will be randomized toaceive one intervention in each of one or more domains (a domain is a
category of treatment that contains one or more options, termed interventions, with each
intervention option being mutually exclusive). The primary outcosrsl-cause mortality at 90 ays

There willalsobe both general and domaispecific secondary outcome measures.

In a conventional triakenroliment continues until a prspecified sample size is obtained which

time enrollment ceasesand the trial data ar@nalyzedo obtain aresult. The possible results are

CONFIDENTIAL Pagel3of 94



REMAFRCAP Core Protocol Version 3 dated 10 July 2019

that adifferenceis detectedor nothat nodifferenceis detected However, when the conclusion of
the statistical test isno differencé, this could be that there truly is no meaningful difference, or
that the result isndeterminate (i.e. it is possible that if more patients had bearolled a clinically

relevant diference may have been detected).

In comparison to a conventional triahis REMARIses an adaptive desigrelying on prespecified
criteria for adaptationthat: avoids indeterminate resuli€oncludes an answer to a question when
sufficient data have accrued (not when a fecifed sample is reachedgvaluates the effect of
treatmentoptionsin pre-defined subgroups of patients (termestrata); utilizesalready accrued data
to increase the likelihood that patients within the trial are randomized to treatments that are more
likely to be beneficialis multifactorial, evaluating multiple questions simultaneou&yntended to

be perpetualor at least opn-ended) substituting new questions in series as initial questions are
answered and can evaluate the interaction between interventions in different domains. Bayesian
statisticalmethodswill be used to establish theuperiority, inferiority, or equivalece of

interventions within a domairinterventions determined to be superior will be incorporated into
standard care within the ongoirREMAPInterventions determined to be inferior will be
discontinued While a limited number of initial treatments andeatment domains have been
specifiedat initiation, it is planned that thiREMARvill continue to evaluate other treatments in the
future. Furthermore, in the event of a future epidemic of a novel eemerging respiratory
pathogen (which typically preaeas severe CAP), tHREMARvould be adapted tevaluatethe
mostrelevanttreatment options.Each new treatment that is proposed to be evaluated within the

REMARvill be submitted for prospective ethical review.
2.2. Protocol Structure

The structure of thiprotocol is different tathat used fora conventional trial becausthis trial is
highly adaptiveand the description of these adaptations is better understaod specifiedising a
WYY 2 Rdzf | N LIMGBIE &l GdagtatioRsSage pr@oycified, the sucture of the protocol is
designed to allow the trial to evolve over time, for examipjghe introduction of new domains or
interventions or both(see glossary for definitions of these termisy changing aspects of the trial
during a pandemicand commacement of the trial in new region¥he structure of the protocol is

outlined in Figurd..
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Figurel: Protocol Structure
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The protocohas multiple modules, comprisirggCoreProtocol,Pandemic ppendix to the Core
Protocol,multiple DSAsmultiple RSAsanda Statistical Analysis Appendix Pandemic Appendix to
the Core Protocol is intended to be added subsequentlgindulations Appendiis updated

periodically as an operational document

2.2.1. CoreProtocol

TheCoreProtocol contains all information that is generic to the trial, irrespectivinefregional
location in which therial is conducted and the domains or interventions that are being testbd.
CoreProtocol may be amended but it is asipated that such amendments will be infrequent. The

CoreProtocol has the following structure:

1 The background and rationale for studying severeR

1 The background and rationale for the research approach

1 The trial design including study settirige criteria that define eligibility for the(REMAP
treatment allocation strata (see glossary for a definition of this ternpyinciples of
application of trial interventiongrial endpoints, methods to control bias, principles of

statistical analysis, and critarfor termination of thetrial
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1 The trial conduct including recruitmentathods, timelines for sitesdelivery of trial
interventions, data collection, data management, and management of participant safety

1 Theoverall / international triabovernance struaires and ethical considerations

2.2.2. DomainSpecific Appendices

DSAgontain all information about the interventiorthat will be the subject of th@EMAPwhich
are nested within domain#\s such, the Core Protocol does not include information about the
intervention(s)that will be evaluated within th&@EMAPDbut rather provides the framework on
which multiple different interventionswithin domainscan exist within thisrial. Each new DSA or
addition of one or more interventions to an existing DSA willuimrstted for ethical approval prior
to commencementlt is anticipated that th&dSAwill change over time with removal and addition
of interventions within an existing domain, as well as removal and addition of entire dorkaafs.

DSAhas the following sucture:

background on the interventions within that domain
criteria that determine eligibility of patients to that domain

the features of the interventions and how they are delivered

= =_ =4 =4

anyendpoints and data colletion that arespecific to the domain anadditional to those
specifiedin the Core Protocol
9 any ethical issues specific to the domain

1 the organizationof management of the domain

2.2.3. RegionrSpecific ppendices

ThisREMARSs intended to be a global trial, conducted in multiple differgabgraphicategions.The
RSAgontain all information about th&@EMARhat is specific to the conduct difie trialin a
particularregion.This allows additional regions to be addadchanges to each region to be made
without needing tomake majoramendnents tothe Coe Protocol in other regiondt is planned
that, within each regionthe documents submitted for ethical review will comprise the Core

Protocol, DSAsand theRSAor that region (but not other regionsiachRSAas the following

structure:
9 the definitionof the region
9 the organizationof trial management and administratiomithin the region
1 information about availability of domains and interventions
I data management ancandomizationprocedures

CONFIDENTIAL Pagel6 of 94



REMAFRCAP Core Protocol Version 3 dated 10 July 2019

1 ethical issueshat are specific to a region

If there isinformationthat applies toone or more sukareasof a region (e.g. a country within
Europeor astate or territorywithin a country) and it is necessary to incorporate this information in
the protocol, this information will béncluded withinthe RSAUnlessotherwise specifiedthe RSA

will apply to allocations within that region

2.2.4. Satistical Analysis Appendix anidh8lations Appendix

The Statistical Analysis Appendix contains a detailed description of how the statistical analysis will be
conducted for reprting treatment effects and reporting interaction begégn treatments, as well as

the RARThe Statistical Analysis Appendix willdmendedwhen new interventions are added to a
domain or when a new domain is added, but will not be updated when interwestare removed

from a domain because of inferiority.

TheSimulations Appendis an operational document thaobntains the results dflonte Carlo
simulationsthat are conducted to describe and understand the operating characteristics of the
REMARicross aange of plausible assumptions regardmgicomes, treatment effects, and
interactions between interventions in different domairithe statistical power of the study
(likelihood of type Il error) and the likelihood of type | error are evaluated using thiesulations.
As the trial adapts, withfor examplethe introduction of new interventionsthe trial simulations are
updated and theSimulations Appendix is amendékhe Simulations Appendix is not part of the
formal protocol but the conclusions froméhSimulations Appendix will be includigdprotocol
documents which will be updated as requirddhe Simulations Appendiill be maintained as a

publiclyaccessible document on the study website.

2.2.5. Pandemic Appendix

The Pandemic Appendix (to the Core Protpcontains information about how the core elements of
the REMAP will be modified during a pandemic of severe acute respiratory infection that results in

CAP. The Pandemic Appendix has the following structure:

1 The background and rationale for studying eevCAP caused by a pandemic
9 The procedure that will determine activation of the Pandemic Appendix
1 How the trial design adapts during a pandemic, including changes to one or more of study

setting, treatment allocation, strata, trial endpoints, and prinegbf statistical analysis that
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will operate during a pandemias well as how the platform sets following a resolution of

a pandemic

2.2.6. Version History

Version 1: Approved by the ITSC on R@vember2016
Versionl.l:  Approved by the ITSC a0 April 20¥

Version 2: Approved by the ITSC on 12 December 2017
Version 2.1:  Approved by the ITSC on 26 March 2019

Version 3: Approved by the ITSC a0 July 2019
2.3. Lay Description

Pneumonia, or infection involving the lungs, is a common reason for admissiori@J Severe
pneumonia is associated not only with failure of lungs supplying oxygen to the body, but also failure

of other organ systems that is due to an uncontrolled immune response to infection.

Patients with severe pneumonia routinely receive multipatments at the same time

medications to treat the infection (antibiotics), medications that may modify the immune system
(immunomodulators) and supportive treatments to support failing organs, such as mechanical
ventilation (organ support) and prevéan of complication®f critical illness or its treatmentor

many categories of treatment there are many treatment options that are in widespread use, are
believed or known to be safe and effective, but it is not known which option is bestiREM#&P

aims to determine the best treatment in each category of treatment, for example, the best
antibiotic, the best immunomodulation strategy, and the best method to support each failing organ

system

In aconventionalclinical trial, selected patients are allied to receive one treatment from a short

list of alternatives, typically one or two. This trial differs from conventional clinical trials by being
randomized, embedded, multifactorighdaptive and a platformf§a w 9 a ! (Angus,2015n this

GeLIS 2F GNRIEEZ 6S gAft GSad Ylye | fadihdNy I GA GBS GNE
ONBFGYSyld RSOA&AA2YAEA 6AGK aNIyR2YAT SRe GNBFGYSyY
will be allocated randomly, patiestwill preferentially be allocated to treatments that statistical

models derived from trial data indicate are more likely to be the most effective treatments. The trial

gAtft aFRILIWGE Ay YdZ GALIX S gl &a AyOf didveycaruddy & 5 S NR y
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to answer the question of the effectiveness of each treatment and by changing the treatments that
are being testeavertime so as to progressively determine the best package of treatments for pre
defined categories of patients with severe pmaonia. Once a treatment identified as being

optimal it issubsequentlyoutinely provided to all eligible patients within ttREMAPThe REMAP is
also designed to adapt to test relevant interventions during a pandemic caused by lung infection

that resuts in severe pneumonia.
2.4, Trial registration

This is a single trial conducted in multiple regions, but will, as a minimum, be regisatiéhned
ClinicalTrials.gowv he trel registration numbers: NCT02735707

The Universal Trial Number ($1113+11891653.
2.5. Funding of the trial

At initiation, the trial had funding from the following sources.

ThePlatform for European Preparedness Against)@teerging EpidemicREPAREoNsortium is
funded by the European UnidRP7HEALTF2013INNOVATION, grant number 602525Within

the PREPARE consortium, the trial has funding for the recruitment of approximately 4000 patients.

In Australia, the trial has been funded by the Nationahltiteand Medical Researcouncil
(NHMRCJAPP1101719) for AUD $4,413,145, for the recruitment of 2000 patients.

In New Zealand, the trial has been funded by the Health Research Q&iRCJ16/631) for NZD
$4,814,924, for the recruitment of 800 patients

In Canada, the trial has been funded by the Canadian Institute of Health Research, Strategy for
PatientOriented Research (CIFBROR) Innovative Clinical Trials Program Grant (no. 158584) for
CAD $1,497,200, for the recruitment of 300 patients.

Funding$ being sought for other regions and countries
3. STUDY ADMINISTRATION STRUCTURE

The study administration structure is designed to provide appropriate management of all aspects of
the study, taking into account multiple factors including representation fregions that are

participating in the trial, availability of skills and expertise related to trial conduct and statistical
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analysis, and content knowledgegardingpneumonia and the interventions that are being
evaluated.The administration modes desigedto provide effective operational and strategic
management of theREMARhat operates in multiple regions, is supported by multiple funding
bodies and sponsorand will evolvewith addition of further regions and funding bodies as well as

changes in th domains and interventions that are being evaluated.

ThelTSQGakes overall responsibility for the trial design and condHketch participating region has a
RMCthat takes primary responsibility for trial execution in that regidn.internationally based
DomainSpecific Working Group (DSWG) exists for each domain (or for several domains that are
closely related) and has responsibility for design and oversight of each ddntamationally based
Interest Groups exist to allow discussion and developmépagticular aspects of thREMAP

related to statistical analysis, embedding, and health econaméysis of results from the trial

The organizational chart for REM&RP is outlined in Figuge

Figure2: REMAFCAP Organizatio@hart
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3.1. International Trial Steering Committee

The ITSComprisesthe investigators who initiallgonceived andlesigned the tria{Foundation
members)andrepresentatives from each (funded and active) regibme intent of he ITSC is to
have both theoretical and practical experience and knowledge regarding overall design, domain
specific expertise, and regiorgpecific expertiseAs sub, the ITSC will include clinical trialists,
biostatisticians, regional lead investigatspdomain lead investigatorand regional project

managersand must include one individual who is a Research Coordinator.
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3.1.1. Responsibilities

The responsibilities of thE'SC are:

1 development and amendment of the Core Protocol

9 recruitment and approval of ive regions to theREMAP

1 liaison with the DSMB including, where appropriate, decisions regarding Platform
Conclusions

9 consideation ofrequests and apprai of the addition of domains and their nested
interventions to theREMARNcludingprioritization of new domains newinterventions
within a domainor both

9 liaisonwith the academic community including theternational Committee of Medical

Journal EditorsiCMJEregarding issues such as data sharing and reporfipdatform trials

including REMAPs

in corjunction with DSWGghe analysisand reporting of results from domains

approval of manuscripts reporting results that are submitted by DSWGs

coordination of theREMARIuring a pandemic

obtaining funding for th(REMAP

=A =/ =4 =4 =

determine the strategic direction ohe REMAP

3.1.2. Members

Membership of the ITSC comprises at least 3 investigators from each funded location, the project
manager or trial physician in each funded location, at least 1 investigator from Berry Consultants, at
least one individual who is a reseambordinator, and the chairs afctive DSWG. The operation of

the ITSC will be specified by Terms of Referématwill be developed and modified, as required, by
the ITSCThe members of the ITSC are:

Professor Derek AnguShair Corticosteroid DSWARd Foundation member

Ms. WiIma van BenturrPuijk, European (E®yoject Manager

Dr. Scott BerryPresident and Senior Statistical Scientist of Berry Consultams

Foundation member
Ms. Zahra Bhimani, Canadian Project Manager

ProfessoMarc Bonten, EuropeaBxecutive DirectqiChair European RM@nd PREPARE
Work Package 5 elead (specific issues)

Professor Frank Brunkhorst, memidgd RMC
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Professor Allen Cheng, Chair Antibiotic Domain and Macrolide Duration DSWG
Professor Menno De Jong, member Antiviral DSWG

Dr. Lennie Derddsuropean Coordinating Investigatf®tREPARE Work Package-ad

(specific issues)

Professor Herman Gosens,Princifal Investigatorfor PREPARE

Professor Anthongordon, membeEU RMC

Mr. Cameron Green, Global Project Manager

Professr Roger Lewis, Foundation memleiill step down when SAC is convened)
Dr. Ed LittonmemberAustralian and New Zealand (ANZ) RMC

Professor John Marshall, Canadian Executive Director

Dr. Colin McArthur ANZDeputy Executive Director and Chair Registry WG

Dr. Shay McGuinness, ChaMZRMC

Associate Professor Srinivas Murthy, Canadian Deputy Executive Director and Chair Antiviral
DSWG

ProfessorAlistair NichalChair Ventilation DSWG

Associate Profess&tachael ParkanemberANZ RMC

Ms. Jane Parker, Austiah Project Manager

Professor Kathy Rowan, member EU RMC

Ms. Anne Turner, New Zealand Project Manager

ProfessoiSteve WebbANZExecutive Directoand Foundation member
3.1.3. Contact Details

The secretariat functions of the ITSC will rotate amongRigionalCoordinatingCentes (RCC)

3.2. Regional Management Committees

The operation of thd(REMARR Y S OK NB3IA 2y Aad dzy RSNIIF 1Sy o0& KL

which is be determined by investigators in each regidh membership listedn each RSACross

representation between RMCs is strongly encouraged.
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3.2.1. Responsibilities

The responsibilities of each RMC are:

development and amendment die RSAor that region

identification and management of sites in that region

obtaining funding for that region

liaison withregional funding bodies

consideation ofthe feasibility and suitability of interventions (and domains) for that region

liaison with the sponsor(s) for that region

= =4 =4 =4 4 4

management of systems foandomizationand data management for that region

3.3. DomainSpecificNorking Groups

Each active and future planned domain (or closely related set of domains) will be administered by a
DSWG

3.3.1. Responsibilities
The responsibilities of each DSWG are:
development and amendment dfie DSA

proposal and development of new intervémns within a domain

in conjunction with the ITS@nalyzingand reporting results from the domain

= =/ =4 =4

obtaining funding to support thdomain, with a requirement thaif such fundsare

obtained that an appropriate contribution to the condtiof theREMARs also made

3.3.2. Members

Membership of each DSWG is set out in the correspondi®g bushould comprise individuals that
provide broad international representation, content knowledge of the domain, and expertise of trial

conduct and design.
3.4. International Interest Groups

The followingnternational Interest Groups (lI@Gdntribute to the trial:
1 REMAFRCARNternationalStatisticdnterest Group (ISIG)

1 REMARCARNnNternationalEmbedding Interest GroufiHG)
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1 REMARCARnNternationalLongterm Outcomes andHealth Eonomics Interest Group
(ILTOHEIG)
1 REMARCAP International Pandemic Working Group (IPWG)

3.4.1. Role

The role of the interest groups is to provide advice to the ITSC and DSWGs about trial design and
conduct as well as advance academic aspects of the abrahalysis and reporting oplatform
trialsincluding REMAPs

3.5. Sponsors
In relation to recruitment that occurs in

countries in Europe the sponsorlisiversity Medical Center Utrecht.
Australia the sponsor is Monash University

New Zealand the sponsor is the Meal Research Institute of New Zealand

=A =A =4 =4

Canada the sponsor is Unity Health Toronto.

3.5.1. Role of sponsor

The role of the sponsor in each region is specifieghith RSA

3.5.2. Insurance

The provision of insurance is specified in eB&GA

4. INTERNATIONAL TRERALEERIBI COMMITTEE AUTHORIZON

The ITSC have read the appendix and authorize it as the offarialProtocofor the study entitled
REMAP-CAP Signed byhe ITSC

EU Executive Director
Marc Bonten

ANZ Executive Director
Steve Webb
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ANZ Deputy Director

Colin McArthur

ITSC Member
Derek Angus

ITSC Member

Wilma van BenturPuijk

ITSC Member
Scott Berry

ITSC Member
Zahra Bhimani

ITSC Member
Frank Brunkhorst

ITSC Member
Allen Cheng

ITSC Member
Menno De Jong

ITSC Member
Lennie Derde

ITSC Member

Herman Goossens

ITSC Member
Anthony Gordon

ITSC Member
Cameron Green

ITSC Member
Roger Leva
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ITSC Member 7 :
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ITSC Member % e &Z
John Marshall 7

ITSC Member &7
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ITSC Member A
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5. BACKGROUND & RATIQMEA

5.1. Severe CommunitAcquired Pneumonia

5.1.1. Introduction

This section, within th€oreProtocol, provides background on the epidemiologptses, treatment
categories, and evidence base for the management of patients with severe community pneumonia.

Detailed information regarding theationalefor specificinterventionsto which patients will be
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randomizel within the REMAP can be found ic@responding DSAs the trial is intended to be
perpetual,if background informatiorthanges, appropriate amendments to the protocol documents
will occurperiodically but it is anticipated that this will occur predominantly by amendment of
DSAs

5.1.2. Epideniology

CAP is a syndrome in which acute infection of the lungs develops in persons who have neither been
hospitalized recently nor had regular exposure to the healthcare sygtdosher and Thorner,

2014)A wide range of micreorganisms are capable of causing pneumonia but bacteria and viruses
are responsible for the vast majority of cases where a cause is idengi@eére CAP is defined as
pneumonia of sufficient severity to be an immediate threat to lifedeeloped countries, patients

with severe CAP are often admitted to an ICU or a High Dependency Unit {HiBddlghout the
remainder of this protocol, we will use the term ICU for units that progiglecializedctare for

critically ill patients, including HDGQritical Care Units, and Intensive Treatment Uritdhough

admission criteria may vary, the occurrence of admission to an ICU or a HDU can be used as an

operational definition of severe CAP.

CAP is an important health problem and a common cause of deathinfection globally, with

lower respiratory tract infection, implicated in 3.1 million deaths in 2012, ranked as"theo4t

common cause of deattalthough most of these deaths occur in low anidldle-incomecountries

(Bjerre et al., 2009, Musher et al., 2013, Singanayagam et al., R088yeloped countries,raund

half of patients with CAP are treated successfully without admission to hogpitalirall et al.,
2000)Among patients who are admitted to bpital around 0 to 20% are admitted to an ICU.
(AlvarezLerma and Torres, 2004, Ewig et al., 2009 population incidence of CAP that involves
admission to an ICU is about 0.4 cases per 1000 per (feafer et al., 2004Among patients

admitted to an ICU with CAP, cdseality is reported tdoe in the range from 20 to 50%Alvarez

Lerma and Torres, 2004, Leroy et al., 199§) &hd Marrie, 2013n low andmiddle-income

countries, the overlapping syndromes of CAP, bronchiolitis, and bronchitis are a major public health
LINPOEfSY YR NBLINBASY(H (KS ¢ 2 Niljis@dilife Yeara lost and LIJ2 NI | y (
the third most important cause of deattfWorld Health Organization, 2008)

5.1.3. Standardcare for patients witlsevere CAP

All patients admitted to an ICU with severe CAP will receive multiple different component therapies
andmany ofthese therapies will be administeredncurrently These therapies can be grouped into

the followingcategories: treatment of the underlying infectiom¢luding antibacterial and antiviral
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agenty; the optional use of agents, such@sticosteroids that modulate the host immune
response to infection; and multiple supportive therapies that are used to manage organ systems

that have failed or prevent coplications of critical illness and its treatmeritable ).

The choice of empiric antimicrobial therapy is generally made before a microbiologic etiology is
established, both because of the lag between collection of specimentharal/ailability of results
from microbiological testsand because microbiological tests lack sensitivity, particularly when
samples are collected after initiation of antimicrobial theralpys recommended that antimicrobial
treatment be initiated promfy and at the point of care where the diagnosis of pneumonia is first
made.(Musher and Thorner, 2014)

Examples of commonly used therapies that support failed organ systems or prevent the
complications of criticallness and its treatment includexygen therapyinvasive and notinvasive
mechanical ventilation, intravenous fluid resuscitation, vasoactive drugs, dialysis, provision of
nutrition, sedation, physiotherapy includimgobilization diuretic medicationssuppression of

gastric acid production, and mechanical or pharmacological interventions to prevent venous
thromboembolism.The exact combination of supportive therapies is influenced by the spectrum of

organ failures that occurs in any individual patiditellinger et al., 2013)
Tablel: Potential targets of interventions to reduce mortality in patients with CAP

Target of intervention ~ Examples

Eradication of Antibiotics (agents,aute, dose)

pathogens
Antivirals (agents, route, dose)

Microbiological diagnostic strategies

Modulation of the host = Corticosteroid

immune response
Macrolides

Methods to support Lung ventilation strategies andspiratory salvage modalities
failing organ systems  (e.g.extra-corporeal membrane oxygemprone positioning)
and prevention of
complications Renal replacement therapy

Inotropic/vasopressor support

Fluid resuscitation strategies
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Nutrition

Mobilization

Sedation

Venous thromboembolism prophylaxis

Stress ulceprophylaxis

5.1.4. Treatment guidelines

A range of different guidelines have been published that are relevant to the care of critically ill
patients with CARECccles et al., 2014, Lim et al., 2009, Mandell et al., 20&fsinga et al., 2012,
Wilkinson and Woodhead, 2004, Woodhead et al., 20tBse guidelines generally focus on
recommendations related to assessment of severity, diagnostic evaluation, and empiric and guided
antimicrobial therapyGuidelines from the 8viving Sepsis Campaign are relevant to many aspects

of the supportive care of the critically ill patients with CABellinger et al., 2013)

Thee is a starkcontrast between the substantial public health impaésevere CAP and the low
guality of evidence that guides therapyhe number of treatment recommendationsgnidelines
that are supported by high qualitandomizel controled trial (RCT&vidence is 4 of 44 for
treatment recommendations in the EuropeguidelinegEccles et al., 2014, Lim et al., 2009,
Woodhead et al., 2011111 of 43 in the bited SatesguidelinesMandell et al., 2007)and7 of 93in
the Surviving Sepsis Campaign Guideli(RRisodes et al., 201As a consequence of the limited
evidencebase there are number of inconsistencies and even complete contradicteaneng

international guidelines.

5.1.5. Variation in care and compliance with guidelines

Several observational studies repasrtibstantial variation in care with, for examp&mmpliance with
administration of antibiotics recommended by guidelireesurringin between 40% and 75% of
patients.(Bodi et al., 2005, Frei et al., 2010, Lee et al., 2014, Shorr et al., DO and other
studies ato report better clinical outcomes for patients who received antibiotics that were
recommended by guideline@McCabe et al., 2009, Mortensen et al., 2004, Mortensen et al., 2005)
However, it remains unclear if adfence to guideline recommendations is due to a direct causal
link, or whether it is a surrogate for better quality care generdihyere is also widely reported

variation in compliance with many supportive therapies for patients with severe CAP, susthafs u
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low tidal volume ventilationtype of resuscitation fluidand thresholds for thedministration of
transfusion for anemigBellani et al., 2016, Finfer et al., 2010, Blood Observational Study

Investigators 6AnzicsClinical Trials Group et al., 2010, Cecconi et al., 2015)

5.1.6. An unmet need for better evidence

Many factors contribute to the substantial unmet need for better evidence to determine the optimal
treatment for patients with severe CABevere CAP ismmon, casdatality is high, the strength of
current evidence is limited, and there is evidence of substantial variation in existing standard care.
The combination of these factors provides a strong rationale for the need for better quality evidence
aboutthe impact of the different treatment options that are in existing practice, the impact of
different combinations of treatment options, and the timely and effective evaluation of new

candidate interventions to improve outcomes.
5.2. Influenza pandemics and emging pathogens

A pandemic of severe CAP caused by a known (e.g., influenza) or unknowasgacsirredduring

the Severe Acute Respiratory Syndrome (SARS) outlmaakapidly change the etiological

spectrum of severe CAP in patients who require adinisto an ICU. This necessitates adaptation of
empiric treatment protocols or diagnostic procedures or both. Naturally, there will be no evidence
base for the medical management of such a disease at the time of its emergence, and medical
decisions will benostly based on expert opinion with extrapolation from evidence derived from the
treatment of analogous clinical syndromd$ere is substantial unmet need to generate evidence
about the most effective treatment approaches durimgandemior regional otbreak

Furthermore, tochaveimpacton patient outcomes during an outbreadyidencemustbe available
during the pandemicAs aconsequencesuchevidence musbe capable obeinggenerated
disseminated andimplementedrapidly.More detailed backgrounahformation about pandemics of
respiratory infectiontogether with challenges associated with the clinical research response are

outlined in the Pandemic Appendix.
5.3. RandomizecEmbedded Multifactorial Adaptive Platform Trials

5.3.1. Generating clinical evidence

Angus has noted several problerascountered whergenerating robustlinicalevidence, including
barriers to conducting clinical trials, the genezaliility of data from populations that are too broad

or too narrow, the issue of equipoise especially whemparing different types of existing carend
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the delay in translating results into clinical practi¢&gngus, 20154 REMARrovides a strategy to
address many of these prtdms by gaining economies of scale from a common platform, which
allows for broadenroliment but retaining the ability to examine for heterogeneity of treatment
effects between defined subgroup&.REMAP focuses predominantly on the evaluation of treatment
options for the disease of interest that are variations within the spectrum of standard care (although
testing of novel or experimental therapies is not precluded) and does so by embedding the trial
within routine healthcare deliveryn this regard the RMAP seeks to replace random variation in
treatment with randomized variation in treatment allowing causal inference to be generated about
the comparative effectiveness of different existing treatment optioftse use o0RARwhich allows

the allocation réios to change over time based on accruing outcomes dagimizeshe chance of
good outcomes for trial participant¥he embedding of such a platform within tday-to-day

activities oflCs facilitates the translation of outcomes to clinical practige al -f 653 S\NYFA y 3 €
system.As such, it also functions as an embedded and automated continuous eugitgvement
program.A final advantage of REMARor pneumonia is the ability to rapidly adapt to generate
evidence if new respiratory pathogens emergeoiding the inevitable delays associated with

conventional trials iran outbreakof a newinfectious disease¢Burns et al., 2011)

5.3.2. Underlying Principles of the Study Design

AREMARpplies novel and innovativeial adaptive design and statistical methods to evaluate a
range of treatment options as efficiently as possifilee broad objective of REMARs, over time,

to determine and continuously update the optinsdt oftreatmentsfor the disease of interesfThe

set of treatments that may be tested withinREMARomprise the set of all treatments that are

used currently or may be developed in the future and used or considered for use in the disease of
interest. The designmmaximizeghe efficiency with whichilable sample size is applied to evaluate
treatment options as rapidly as possibfeREMARas the capacity to identify differential treatment
effects in defined sulgroups (termedstrata), address multiple questions simultaneously, and can
evaluate ineractions among selected treatment options. Throughout the platform, patients who are
enrolled in the trial are treated as effectively as possifheigus, 2015, Berry et al., 2015, Carey and

Winer, 2016, Harringtoand Parmigiani, 2016, Park et al., 2016, Rugo et al., 2016)

A conventional RCT (i.e. a nplatform trial) makes a wide range of assumptions at the time of
design.These assumptions include the plausisitze of the treatmeneffect, the incidence of th

primary outcome, the planned sample size, the (typically, small number of) treatments to be tested,
and that treatment effects are not influenced by concomitant treatment optidiitese assumptions

are held constant until the trial completes recruitmeartd isanalyzd. (Barker et al., 2009, Berry,
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2012, Connor et al., 201Pjarticipans who areenrolled in a conventional RCT are not able to
benefit from knowledge accrued by the trial because no results are maaitable until the trial
completes AREMARises five approaches tainimizethe impact of assumptions on trial efficiency
andalsomaximizeghe benefit of participation for individuals who arnrolled in the trial (Angus,
2015, Berry et al., 2015, Aikman et al., 2013, Carey and Winer, 2016, Harrington and Parmigiani,
2016, Park et al., 2016, Rugo et al., 2016)

These design features are:

frequentadaptiveanalysesising Bayesian statistical methods
RAR
evaluationof differential treatment effects in praspecified sulgroups étrata)

evaluation of specifiethtervention-interventioninteractions

= =4 4 A -

testing of multiple interventions in parallel and, subsequently, in series

CKAA ONBFGSa I WLISNhaS samiglefsizelithedobjettRe obwhithKs to/d2find INS
and continuously update best treatment over the {fme of theREMAPThe design aspects

including the risk of type | and type Il errare optimized prior to the commencement of the trial by

the conduct of extensive praial Monte Carlo simulations, modification of the trial design, and re
simulation in an iterative mannemhe methods related to the application of the design features and
the statisticalanalysigof this trial are outlined in thenethods section of the protocdBection 7).

The following sections describe the background, rationale, and potential advantages of each of the
design features of REMARS:ction 5.3.4).

5.3.3. Nomenclature

A specific set of nomenclature is usedctiegorizepotential treatments evaluatednd populations
within a REMAP as well as other aspects of the trial design and statstaigsisA detailed
glossarycan be found irfection1.2. Please see the glossary for thefinition and explanations for
the following terms: domain, intervention, regimen, stratustate, Statistical TriggePlatform

Conclusionand Public Bclosure.

5.3.4. Randomization and Rasnse Adaptive Randomization

The study will randomly allocate participants to one or more interventions, with each intervention
nested within a domain. In this regard, a platformal is no different to other forms of RCT in that
randomizationprovides tle basis for causal inferenddowever unlike a conventional RCT, the

proportion of participants who arerandomizel to each available intervention within a domain will
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not be fixed.Rather, the trial will incorporate RARAR utilizes random allocation wia weighted
probability for each intervention, with the weighted probability being proportional to the extent to
which similamparticipants recruited earlier in the trial benefited or not from each particular
intervention. (Angus, 2015, Berry, 2012, Connor et al., 2013, Aikman et al., 2013, Carey and Winer,
2016, Harrington and Parmigiani, 2016, Park et al., 2016, Rugo et al. RAREGYill result in

participans in each particulastratum beingrandomizel with greater probability to interventions

that are performing better within thastratum. At the initiation ofanew domain or when a new
intervention is added to a domain the randomization proportion of all new interventions is balanced
and only changes, witthe application oRAR{hat takes into account uncertainty about treatment
effect so as to avoidxcessive variability in proportions generated by RAR until sufficient sample size

has accrued.

The major consequence of RAR is that better therapies move ghrthe evaluation process faster,
resulting in trial efficiency gain@Berry, 2012, Connor etal., 208K S LJX I G F2 N¥Y af S Ny & é
quickly about the treatments we ultimately care about, i.e. those that work Bédsteover, as data
accrues, newlyandomizel participant are more likely to receive interventions from which they
benefit. (Berry, 2012, Connor et al., 2013, Meurer et al., 2012, Angus, 2015, Carey and Winer, 2016,
Harrington and Parmigiani, 2016, Park et al., 2016, Rugo et al., PBis6s a highly ethical fusion of

trial science with continuous quality improvement and a learning healthcare sy§iestitute of

Medicine, 2013Assumingat least some interventions are better than others, the total mortality

within thetrial population will be lower than would have occurred with a fixaddomization

proportion. It is also particularly relevant to the ethical conduct of trials tatoll critically ill

patients where unanticipated increases in mortality have been ¢Beflinger et al., 2013)nd to

the conduct of trials during a pandemic in which theraibuilt implementation of the therapies

that are more likely to be beneficial during the tri@he simulations underpinnirgEMARCAP
demonstrate that, in instances where particular interventions are indeed superior to others, the use
of RAR will, on average, increase the odds of discovering the superiority not only with lower sample

size, but with feweparticipants exposedd the less efficacious therapies and, thus, fewer deaths.

There are potential disadvantages associated with RARintended that participating sites and trial
investigators will be blind to the RAR proportio@e disadvantage is that, for interventimthat

are provided without blinding, the treating clinicians may be able to draw inference abo&AkRe
proportions and, as a consequence, draw inference aboutrttezim standing of interventions that
are being tested in th@EMAPThis could have agvse consequences including that clinicians are

influenced to notenroll participant within a domain but rathedirectly prescribeghe treatment that
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they believe to be doing better outside the tritlowever, anumber offactorsmitigate this

potential mncern First, it can be difficult to distinguish between patterns of sequential allocation
status thatare derived from fixed versuRARSecond, extreme proportionsill not be used(except
where a Statistical Trigger but not a Platform Conclusion has beachedsee latey. Finally, for
many conditions, teantbased management means that an individual clinician will directly observe
only a small proportion of afiarticipants enrolled within the trial at each participating sitnother
disadvantagef RARIs that under certain allocation rulestatistical powercan be reducedThis
concern is mitigated via priial simulation to test the effects of different allocation rules.
Furthermore,a REMARhat comprisesnultiple domainswith multiple interventonswithin each
domainwill generally have higher, rather than lower, poveer a consequence of these of RAR.
Finally by deploying RAR rules to minimize the odds of exposure to infat@wentions the design

is intended to motivate embedding inmical practice, therebyesulting in more rapid recruitment

Within each domainRAR will be implementeidr participants who areeligibleto receive two or

more interventions within a domainVhere apatrticipantis eligible for only oa option within a
domain, thiswill be the treatment allocation for suchgarticipant In thesecircumstancs, the
provision of a treatment allocation status is made, predominantly, so as to provide a process that
enhances the effectiveness of embedding, i.e. wherever ptesttie platform provides the

treatment allocation.

5.3.5. Embedding

A trial is most efficient when all eligibparticipant arerecognizedand enrolled. Achieving universal
enroliment of eligibleparticipants increases the speed with which new knowledge is gead,
maximizesnternal and external validity, aminimizesoperational complexity at the bedside (there
is no need to distinguish between trial and noial patients, because all patients are trial patients).
A number of strategies will batilizedto S NE (A IKGE & aySadéeé 2N SYoSR @GN
care operationsThe effectiveness of strategies to achieve embedding will be evaluated, updated,
and shared with sites, taking into account different clinical processes at different\sitesever
possible trial treatment allocations will be integrated with electronic customized order sets,
produced at the point of delivery of care that also includes eacl®dibeal care standards for
concomitant therapies. This allows clinical staff tddwltheir typical workflow using protocolized
order sheets to govern many aspects of patient care and serves to enhance compliance with the
interventions allocated by the trial.he intention of embedding is that recruitment occurs 24/7 and
is dependent orthe usual medical staff who are responsible for patient cevbere possible

electronic health records will batilizedto enhance screening and recruitment and specify the
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W2 NR S NpadiGpan®, in€l@liNg those orders that are determined by alt@rastatus within

the REMAPWhile screening and recruitment foREMARan be conducted by research staff, it is
not intended that recruitment should be dependent on research staff, particularly as such staff are
typically only present during office hmilIn addition to the facilitation of recruitment antigh-

fidelity delivery of the intervention, a further advantagethat the results of the trial can be
translatedrapidlywithin the ongoingREMARO that all appropriatgarticipant receive a treatrant
declared to be superionith continued allocation to that treatment option withithe REMARised

to ensureimplementation

5.3.6. Multifactorial

If the trialrandomizesin more than one domainf careit is multifactorial. The number of domains,

at any time,isdetermined by a combination of the interventions that are appropriate and amenable
for evaluation within theREMARnd the available statistical poweais determined by the conduct

of simulationslt is intendedthat thisREMARNvill increase the numbeof domains progressivelyas

the number of sites and rate of recruitment increases over tifitee Bayesian models evaluate
treatment effects guperiority, inferiority, equivalencé within each regimen but theiby isolating

the effect of each interventioacross all regimens in which that intervention is includad
independent effect of each intervention is estimatddhe capacity to evaluate interventions within

multiple domains, in parallel, increases trial efficiency substantially.

An additional advatage of the trial being multifactorial is the capacity to evaluate interactions
between selected interventions in different domaiWghere prespecified, on the basis afinical
plausibility, statistical models will evaluate whether there is interachietween interventions in
different domainsWhere no interaction is suspected, interactions will not be evaluategdart of

the a prioristatistical model.

Althoughparticipants within aREMARill, typically, receive treatmerdllocationsfor multiple
domainsthe decisioamaking regardingoncomitant therapiesvill be madeby the treating clinician

in other domainsf care Treatment decisions in other domains of care will be recorded and may be
analyzed using observational methods, to evaluate candedisterventions for evaluation by

randomizationwithin the REMAP
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5.3.7. Adaptive

5.3.7.1. Frequentdaptiveanalyses

Frequentadaptiveanalyseaising Bayesian statistical methods will be undertaken using Markov
Chain Monte Carlo (MCMC) estimates of the Bayesian posmobability distributionsThe trial
will utilize a set of prespecified rules to reach conclusions regarding the effectiveness of
interventions that are being evaluatetl.is these prespecified rules thatletermines howthe trial

G R Ll 2 G EtiSn canyaified] Mddccumulatingarticipantdata. An analogy is that the
WNR dzG S&aQ GKI G [I-spdcifiehl, within thé pyotocobut the exadtButd thaRhe trial
takes is determined by the data that accru8sichadaptation improves statigal efficiency

substantially

5.3.7.2. Analysi®f data to reach conclusions

The following structure and sequence of events will be used to reach conclusions from data as it

accrues and ianalyzedThis document, the Core Protocol, sets out the-ppecified ruts for

interpreting the results ofnalysesThese rules include prgpecified threshold levels of probability

for achieving superiority, inferiority or equivalence of interventions within a don#tieach
adaptiveanalysighe StatisticaAnalysisCommitee (SAC) evaluates whethereor more
LINEOFOAtAGE UGKNBakKz2fRa GKFG FNBE RSNAGSWheF NBY (K

Ny

the model indicates one or more of superiority, inferiority, or equivalence has occurred this is
termed a Statistidalrigger. A Statistical Trigger may be reached for one or more strata at any given

adaptiveanalysis

The occurrence of a Statistical Trigger is communicated immediately to the trial B\SM& SAC

The DSMB has primary responsibility for determiniragStatistical Trigger should lead to a Platform
ConclusionThe declaration of a Platform Conclusiesults in theremoval of inferior intervention
from randomiation options or removal of all other interventions if an intention is declared as
superior. A Platform Conclusion will be communicated to the ITSC who have responsibility for

immediate dissemination of the result by presentation and publication of the result.

The algorithm by which a Platform Conclusion is reached is different for Statisiizpers of

superiority or inferiority, compared to those triggers that arise because of equivalévicere the
Statistical Trigger is for superiority or inferiority, so long as the DSMB is satisfied that the Statistical
Triggerhas been met validly, the dgult position is that the DSMB will declare this result as a
Platform ConclusioriThe only exception to this situation idliere is a need to evaluate potential

interactions between treatments in different domaira.this circumstance the randomization
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schedule will be adapted (adharticipants receive the superior intervention eandomiation to one
or more inferior interventions is removetut Public Disclosure may be delayed until evaluation of

the interaction is completed.

Where the Statistical Tgger is for equivalence the DSMB will evaluate clinically relevant secondary
endpoints. The results, in relation to both primary and secondary endpoints, will be communicated

to the ITSC. The DSMB, in conjunction with the ITSC, may declare a PlatfolusiQuoifior

SlidA @£ SyOS0 2NJ Yl @& 2L G2 O2yiGAydzS NBONHA GYSy
interventions, for example, to allow a conclusion to be reached regarding clinically important

secondary endpoints, to allow additional accrual to narrowniargin of equivalence (for example

where health economic issues are relevant), or to allow evaluation of an interaction

The pathway for and potential outcomé®m eachadaptiveanalysids displayed in Figur®
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Figure3: Adaptive Analyses
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being the best intervention within its domaimtervention equivalence is declarégtween two

factorswhen there isat least a 0.9(@osteriorprobability of therate of theprimaryendpointfalls

within apre-specified delta.

5.3.7.4.

Analysisvithin and between strata

Thefrequentadaptiveanalysewill evaluate the primargndpoint, within one or morestratum.

Where specified,He gatistical modeldor each strata will bable toWo 2 NNR 6 Q AY F2NXNI GA 2y

adjacentstrataleading to the declaration of tatistical Triggein one, more, or aktrata. The
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extent to which borrowing occurs is dependentthe pre-specified structure of the model artde
degreeof statistical ongruence of treatment effect between stratuthere treatment effects are
divergent between stratum there IessW 0 2 NNHhe Xapati€y @ evaluatgratais particularly
important for interventions that might plausibly have differential, includingagite, treatment

effects indifferent strata. (Dellinger et al., 2013, Finfer et al., 2004, The Acute Respiratory Distress
Syndrome Network, 2000 traditional trial designs, divergent treatment effects among-guoups
may cancel each other out and this is one plausible explanation for the trials that report no overall
difference in outcomelt should be noted that strata can be different for different domains and that

stratacan be changed over time (in conjtion with amendment of the protocol).

If aPlatform Conclusiois reached just within a singratum, this leads to cessation of

randomization within thastratum, while continuing to randomize in othsetrata. It is acknowledged

that a Platform Conclisn inone stratay @ NBXf & 2y WOo2NNRgAYy3IQ FNBRY | R
analysigust within a strata may yield esultthat is diferent. Nevertheless, ®latform Conclusion is

still regarded as \l if it relies upon borrowing from adjacent strata awdl be reported and

publishedincluding the extent to which it relies on borrowing.

5.3.7.5. Frequency achdaptiveanalyses

Adaptiveanalyseswill occur frequently, with the frequency being approximately proportional to the

rate of recruitment, and will be a larfjeautomatic process; the frequency is chosen to balance

logistical demands with the goal of learning rapidly from accumulating &téle this process will

0S 20SNBASSY o6& Iy AYRSLISYRSyld 5{a.3x (GKS 5{a. oAt
algorithms are no longer acceptable from an ethical, safety, or scientific point of ViestDSMB, in

conjunction with thelTSChaving reached Blatform Conclusiarand in deciding to terminate an

intervention or domainii conjunction witha PublicDisclesure), may take into accouone or more

issues suchsthe value of continuing randomization so as to evaluate additional clinically relevant
endpointsor to evaluate potential interactions, as well as take into account the opportunity cost

associated wh not moving to introduce new domains or interventions.

5.3.7.6. Advantages oadaptiveanalysis

The major advantage of this type afalysisapproach is that a conclusion is reached when there is
sufficient information to support the conclusion, rather than wramollment reaches a
predetermined sample size. This approach allowesaltto be obtainedasquicklyas possiblavith
appropriatesample sizelt alsoavoids indeterminate resultgy continuingrandomizationuntil

either superiority, inferiority, or equialence is concludedBarker et al., 2009, Berry, 2012, Connor
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et al., 2013, Meurer et al., 2012, Carey and Winer, 2016, Harrington and Parmigiani, 2016, Park et

al., 2016, Rugo et al., 2014h additional advantge is that dissemination of such results does not

interrupt the conduct of theplatform. Ina singleREMAE  § KSNB A & y 2-angk®BBRLIEF 2 NJ § K

periods that would typically occur under the alternative approach of multiple separate Fizdse

GR2BNYSE LISNA2RE OFy 08 ljdAdGS SESHfs hedSisalgf R OF NN

of duplicative effort every time a neaglentical treatment protocol goes through the appropriate
development and approval process&econd, clinical investiian units must maintain a certain
infrastructure, and that infrastructure can be expensive to maintain during periods when

participant are not beingnrolled or expensive to recreate if the infrastructure degraddsrd,

downtime is simply one more conibutor to delay in the production of scientific knowledge.

Participans at large benefit from earlier production of knowledge regardless of whether new
information demonstrates a therapy is effective or ineffectigaally, the inevitable start up delay
0ST2NB | GNRFE OFy a32 tA@GSE OFy GALIS 2dzd Fye

critical situationssuch as a pandemic

53.7.7. Substitution of new domains and interventions withirREMAP

Itis intended thathew9 a! t @A f f & SonjuhciSrNilitiSalPtfofmTadnclusion being
reached, thdTSQakes responsibility for determining what new questions will be introduced to the
REMARNcluding adding one or more new interventions to a domain or adding one or more new
domains.In a REIAP, the sample size is not fixed, rather maximum use is made of the available
sample and more questions may be asked for the same monetary invest(Bamker et al., 2009,
Berry, 2012, Connor et al., 2013, Meuegral., 2012, Aikman et al., 2013, Bhatt and Mehta, 2016,
Park et al., 2016 he only limit on the duration of a platform trial is the availability of ongoing
funding, the availability of new interventions to evaluate, and that the disease continuesao be
public health problemThelTSCQesponsible for thd(REMARNill develop appropriate processes for
identifying andprioritizingthe selection of new interventions and domains that are introduced

progressively into th&@REMAPRVer time.

How the domains anahterventions within a REMAP might evolve over time is depicted in Hgure
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Figure4: REMAP EvolutidDver Time
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* There isno randomization in Domain E - patients as prespecified inthe protocol.
receivethetreatment specified by their treating * DemainA-Itwasconcluded that A1 was superior
clinician (astheywould if the piaform did not to allother interventions. As aconsequence, all
exist and patientswerereceiving normal patientswho are enrolled are now allocatedto
treatment). receiveA.

* DomainB-The earlier conclusion wasthat Bl was
superior to B2. However, therewasuncertainty
regarding the optimal duration of B1 treatment All
patients now receive B1 but patientsare now
randomizedto two different durations of B1.

* DomainC-The Piatform demonstrated
equivalencebetweenClandC2.Asa
consequence, therewere nofurther relevant high
priority questionsregarding Domain Cand the
domainhasceasad to beactiveandthechoiceof
treatment is left to the discretion of thetreating
clinician.

* DomainD-The earlier resuft wasthat D2 was
inferior to D1 and D3. As aconsequence, D2 has
beenremoved. However, itisstilinotknownifD1
is superior or equivalent to D2 and randomization
continues between D1 and D3.

* DoemainE-Thisdomainis now randomizing to
optionsEl, E2and E3.

5.3.8. Nesting of theREMARvithin a Registry

TheREMARan also be nested within a registry, with the registry recordifigrmation (typically a
subset of the trial Case Report FO(@RF)in allparticipans who met theREMARNtry criteria, or

an expanded set of entry criteria, but who, for any reason, were not randoniizidmation
obtained from eligible but not randuizedparticipans can be useful for evaluating the external
validity of results an@ptimizingrecruitment. Evaluation of nowandomized treatments received by
all participants, both randomized and narandomized, can be used to identify the consequerafes
natural variation in care so as to identify interventions that shoulgtieritizedfor evaluation by
randomization within the(REMAP(Byrne and Kastrati, 2013he design features of the trial and the

conceptual advantages associated with each design featursuamenarizedn Table 2

If a registry component is included the operation of the registry will be specifie®B/Athat

applies only to the registry aspects of thidy.
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5.3.9. Platform

Platform tials simultaneously evaluate multiple potential therapies, where twi$ is on finding

the best treatment for the disease, rather than precisely characterizing the effect of each
intervention in isolation(Angus, 2015, Berry et al., 2015, Bhatt and Mehta, 2016, Carey and Winer,
2016, Park et al., 2016, Rugo et al., 2016, Harrington and Parmigiani, ?@i6})he goals of a

platform trial are much more aligned with the goals of clinical care than a traditional, narrowly
focused phase Il RCT of a single ag&lhof the component dsign features of a REMAP have been
used previously and have accepted validithat is innovative and novel, for a REMAP, is the
combination of all of these design features within a single platform combined with their use for

phase Il evaluatiorsnd byusing embedding to integratihe trial within routine clinical care

Table2: Features of a REMAP that contribute to advantages of the design

Efficient use of ~ Safety of trial Avoiding trial Fusingesearch Determining Selflearning
information participants down-time with care optimal disease healthcare
management system
Multifactorial V V V V
Response
Adapive \/ \/ \/ \/
Randomization
Embedding V V
Frequent
adaptive \/ \/ \/ \/
analyses
Analysis of
i \/ \/ \/
Evaluatio of
interaction V V
Substitution of
- \/ \/ \/
interventions

6. OBJECTIVES

6.1. Primary objective

The primary objective of this REMAP is,ddult patients with severe CAP who are admitted to an
ICU, to identify the effect of a range of interventionsrtgprove outcome as defined afl-cause

mortality at 90 days.
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6.2. Secondary objectives

The secondary objectives are to determine, doult patients with severe CAP who are admitted to
an ICU, the effect of interventions on ICU mortality, ICU length of s@8), hospital LOS, ventilator
free days (VFDsgensored a8 days, organ failure free days (OFFDensored a8 days, other
endpoints as indicated for specific domains, and, where feasibbpecified imm DSAsurvival a6
months health related quiity of life (HRQolassessed afte® monthsusing the EQ5Rnddisability
assessed afteB monthsusingthe World Health Organization Disability Assessment Schedule
(WHODAPB

7. SUMMARY OF TRIAL DE$

7.1. Introduction

This is ®EMARhat aims to test many interentions in a number of domains with the primary
outcome beinghe all-cause mortality at 90 day&requentadaptiveanalysewill be performed to
determine if an intervention is superior, inferior, or equivalent to one or more other interventions to
which it is being compared, within a domai.Bayesiaanalysianethod will be used to evaluate
superiority, inferiority, or equivalenceas well as to inform the adaptive randomization strategy
within each domainWhere it is anticipated that interactions tveeen interventions in different
domainsmay be likelhthe statistical models will allow evaluation of such interactioifhere the
statistical models evaluate such an interaction the modelsicenrporate the relative likelihood of
such interactions, butvith possibly low prior probabilitin cases where it is biologically implausible
for interactionsto occur. Each intervention within each domain will be evaluated with

prospectively defined and mutually exclusateata (sub-groups) of participans butinformation
fromonestratumY | @ 0SS dzaSR 0 @Al W0 2 NaNdysishf thaelféct ofitltat O2 y (i NA 6
intervention in otherstrata. Interventions that are found to be inferipfor a specificstratum, are
removed fromuse inthat stratum, andwill, typically, beemoved fromthe REMAP allowing new
interventions or domainsr bothto be introduced AnRAR algorithm will be used to preferentially
randomizeparticipants to interventions that appear to be performing bett&nxtensive isnulation
studies have been performed to define the type | efmpower to detect specified differenceand
demonstration ofequivalenceas well as a broad range of operating characteristidgs planned that
further simulation studies will be conducted in conjunctimith consideration of the introduction of
new interventions or domains or both into tiREMAPThe intentionto-treat (ITT)principle will be

used for all primaranalyses
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The key structure of the REMAP is outlined in Figure

Figure5: REMAP Structure
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7.2. Nomenclature

A specific set of nomenclature is used to categorize potential treatments evaluated and populations
within a platform trial as well as other aspects of the trial design and statistnedysis A detailed
glossary an be found irSection 1.2Please see the glossary for the definition and explanations for
the following terms: domain, intervention, regimen, stratum, state, Statistical Trigger, Platform
Conclusion, an@ublicDisclosure The following section can only be understood in the context of an

understanding of the definition and meaning of these specific terms.
7.3. Study setting and participating regions

The trial will recruit only participants who are admitted to an ICU. An ICU isededs a location

that identifies itself as an IC(dr HDU)and is able to provide at least némvasive ventilation and
continuous administration of vasoactive medications. By agreement with the RMC, the definition of
an ICU may include a general wardvimich a patient is under the care of an Intensive Care Specialist
(Intensivist) but resource limitations prevent the immediate delivery of care occurring in the ICU. It

is intended that the trial will be conducted in multiple regioAsiegion is defineds a country or
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collection of countries with study sites for whicliR&1Cis responsible. The aatry or countries for
which aRMCare responsible, as well as all aspects of trial conduct that are specific to each region,

are described in th&®SAs

Participating ICI3will be selected by MChased on response to an expression of interest and
fulfilling pre-specified criteria includingumber of beds in théCU, annual admissions for severe
CAPresourcesavailable to support research activities)d track ecord in conducting investigator

initiated multicentertrials.
Thecurrent regions are

1 Europe with funding from a European Union FP7 grddR7ZHEALTF013INNOVATION,
grant number 60252% to support theenroliment of 4000participants. This funding
terminates in2021

9 Australiaand New Zealandn Australia the project has receivéuhding from aNHMRC
Project Grant (APP1101719), to support greoliment of 2000participans. This funding
terminates in Decembe2021, although some extension may beakible InNew Zealand the
project has receivefunding from a HRC Programme Grant (16/634 support the
enroliment of 800participans. This funding terminates iNovember2021.

1 Canada. In Canada the project has received funding for a CIHR grar84)L.38Support the

enrollment of 300 participants. This funding terminates in 2022.

It is intended that additional regions will be added if funding can be secured in other locdtisns.
desirable that the REMAP is active in as many locations as go3s$ibte is no upper limit to the

number of regions and the number of participating sites.
7.4. Eligibility criteria

The eligibility criteria for the REMAP are applied at two le¥@t level is that there are inclusion
and exclusion criteria that determindigibility for randomization within theREMAPThe other level
is that, once eligible for inclusion within tiREMAPadditional criteriatypically exclusion criteria,

are applied that are specific to the level of the doma&imatient is eligible for irigsion within a

domain when:

1 allREMARNclusion criteriaare present
1 none of theREMARXclusion criteriare present

1 DomainSpecific criteriaare met
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As such, th&eyd A y Of dza A2y ONARGSNALI ¢ F2NJ oSAy3d Sftok3aAofS 7T
the REMARPCTiteria for inclusiorin the registry, in which patients do not receive amgndomizd
intervention, may be broader than the entry criteria for tiREMARi.e. it is only a subset of registry

eligible patients who are eligible foandomiation within theREMAFR.

7.4.1. REMAPNnclusion Criteria

In order to be eligible to participate in this trial, a patient must meet both of the following criteria:

1. Adult patient admitted to an ICU facutesevere CARithin 48 hours of hospital admission
with
a. sympioms or sign®r both that areconsistent with lower respiratory tract infection (for
example, acute onset afyspnea cough, pleuritic chest pain) AND
b. Radiological evidence of new ongefiltrate of infective origin(in patients with pre
existing radiologgal changes, evidence of new infiltrate)
2. Up to 48 hours after ICU admissioaceivingorgan support with one or more of:
a. Noniinvasive or invasive ventilatory support;

b. Receiving infusion of vasopressor or inotropes or both

7.4.2. REMAHREXclusion Criteria

A potentially eligible patient who meets any of the following criteria will be excluded from

participation in this trial:

1. Healthcareassociated pneumonia:
a. Prior to this illnesss known to havdeen an inpatient in any healthcare facility within
the last 30days
b. Resident of a nursing home lmngterm care facility.
2. Death is deemed to be immineandinevitable duringhe next 24 hour&AND one or more of
the patient, substitute decision maker or attending physician are not committed to full active
treatment.

3. Previous participation itthis REMARvithin the last90 days

7.4.3. DomainSpecificEntrycriteria

Each domain may have additional, domapecificeligibility criteria, typically just exclusion criteria,
although a combination of inclusion and exclusion criteaa be specifiedPatients who fulflithe

OverallREMAREIigibility Criteria will be assessed @mnroliment into all domains that are active at
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site. Aparticipantenrolled in the trial will receive the number &EMAPspecific interventions
equivalentto the number of Domains to which they agarolled. The alditional eligibility criteria

that arespecific to a domain are providedeéach DSA

Where a participant has an exclusioriterionto one or more interventions within a domain, but
there are atéast two interventions within that domain to which the participant is eligible the

patient will be randomizetb receive one of the interventions to which the participant is eligible.
7.5. Interventions

7.5.1. DomainSpecific Information

All information related to thdackground, rationale, and specification of interventions that will be
administered within the trial are located in the DSAse minimum number of interventions within a
domain is two and the maximum number is limited only by statistical polech RM@iill select

the interventions that will be available within a domain that will be offered to participating sites in
that region but the default position is that all interventions that are available and feasible in that
region or country should be offered sites. Individual participating sites will select the interventions
within a domain that will be available at their site with the default position being all available
interventions. The randomization program will only provide treatment allocations tteaparmitted

at each participating site. This allows interventions that are not necessarily available in all regions,
for example because of licensing reasons, to be included within the REMAP. Within the context of
comparative effectiveness research, thiso allows sites to determine the interventions that are
within their usual or reasonable spectrum of care. However, the viability of a domain is dependent
on at least one intervention being available in all regions and being available at a substantial
ma22NARGE 2F LI NLHAOALI GAYy3 aridSace ¢KAa fS@St 2F w

statistical models that are used to analyze trial results.

7.5.2. Treatment allocation and Response Adaptive Randomization

Random allocation of treatment status fosnthe basis of all evaluations of causal infereft&Rwill

be used to vary the proportion gfarticipanswho are allocated randomly to each available
intervention.Randomization is done at the regimen level, where a regimen is a selection of one
intervention from eachdomain The proportion ofparticipant who receive a specifiedgimenwill

be determined by a weighted probability, with that probability being determined by the probability,
taking into account all accrued data, of thhagjimenbeingthe optimal regimenRAR will result in

participants being randomized with higher probability to interventions that are performing better.
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The proportions that are specified by RAR are determined only by analysis of the primary outcome
measure in participanta&’ho have complete®0 days of followup from the time ofenroliment.

Although outcome may be known befo®@ days (death in hospital) the time at which these

alternate events occur may be different. By only including participants in the analysis models tha
determine the RAR proportions potential bias that arises from different events occurring with
different patterns of timing within thé0 dayfollow up period is avoided. The same statistical model
will be used to both analyze the results of the REMARasas specify the randomization

proportions.

RAR weights reflect the probability each particular regimen is the most effective over all possible
regimens within each stratum. The probability a regimen is optimal reflects not just the point
estimate of diference in outcomes, but also the uncertainty around that estimate. At initiation of a
new domain, the proportion of participants allocated to each intervention is balanced (i.e. all
interventions have equal proportions). The RAR proportions are thenteg@dd the first adaptive
analysis and at all subsequent adaptarelysesWhen sample sizes are small, such as at the
initiation of a domain, credible (probability) intervals are wide, and therefore randomization
proportions remain close to being balantemong all regimens (i.e. randomization weights are
weak and allocation remains close to balanced). When a new intervention is added to an existing
domain it will commence with balanced randomization and the randomization weights will be
updated with eactadaptive analysis but will remain weak until sample size for the new intervention

accrues.

As the data accrues and sample sizes increase, if the probability an intervention is part of the
optimal regimen becomes large, but not large enough to claim sopsyi the randomization
proportions will be capped. This is done because interventions are provided on adadygibasis

and extreme ratios would be at risk of allowing clinicians who recruit participants to draw inference

about the effectiveness of imddual interventions or regimens.

Some domains may have more than two interventions and it is possible that participasite-level
characteristics may result in one or more interventions within a domain not being appropriate for an
individual partigpant (for example, known intolerance to one of the interventions or a machine that

is necessary to deliver an intervention not being available). Where a participant is unable to receive

one or more interventions, but there are still two or more availahteiventions, random allocation

gAft atAftf 0SS LISNF2N¥YSR dzaiy3a w!wd | 26SOSNE Ay
the remaining RAR proportions will be divided by one minus the sum of the unavailable proportions

and applied to the avhdble interventions.
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A detailed description of the statistical models and the application of RAR is outlined in the

StatisticalAnalysisAppendix.

7.5.3. Adaptation of Domains and Interventions

Over the lifetime of this REMAP, it is anticipated that new intenosist will be added to the starting
domains and new domains initiated, including domains that are planned for activation in the event
of a pandemic. The addition of interventions within existing domains, and the creation of new
domains, will be considerecteording to a set of priorities and contingencies developed by the ITSC
and are dependent on existing or new clinical need and there being sufficient statistical power
available within the REMAP. All new interventions and domains will be subject to atlsics

regulatory approval prior to initiation.

A domain in which an intervention is identified as being superior and for which there are no new
interventions that are appropriate to be introduced will continue as a domain within the REMAP but
with all partigpants allocated to receive the superior intervention. Interventions that are identified
as being inferior will be removed from a domain, with or without replacement, as appropriate. If all
interventions are identified to have equivalence the ITSC wiliden options that include cessation

of the domain or continuation of the domain with a smaller delta.

The implementation of adaptations that occurs as a consequence of declaration of a Platform
Conclusion may be limited by availability of ateirventionin some locations. For exampleaif
superior intervention wasot available (for licensing or sispecific reasons) all inferior options
would be removed only at the sites where the superior option is avail&adadomiation to
remaininginterventions would likely continue at those sites until the superior interveiis

available at those sites.
7.6. Endpoints

The primary outcome for this REMAP will apply talafhains. Secondary outcomes generic to all
Domains are provided in thiSoreProtocol below. Semdary outcomes specific to individual
domains are pvided in therelevant DSAsThe Primary Endpoint (or the eqmbint that is used for

RAR) may be modified during a pandemic and will be outlined in the Pandemic Appendix.

7.6.1. Primary Endpoint

The primary engoint for all domains will ball-cause mortality at 90 days.
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7.6.2. Secondary Endpoints

A set of generic secondaepndpoints will be evaluated in all domain&dditional secondary
endpoints may be specified for a domain wittine DSASome domairspecific secodaryendpoints
may be specified as Key Dom&pecifiEndpoins and will be interpreted in conjunction with the

primaryendpointin determining the overall effectiveness of interventions
The generic secondary endpoints for the trial are:
ICU outcomes:

ICU mortality censored &0 days;
ICULOensored at 90 days
VFDgensored a8 days;
OFFDsensored ak8days,

= =4 4 -4 -

Proportion ofintubated participants who receive a tracheostontgnsored a8 days,

Ventilator and organ failurdree days will be caldated by counting the number of days that the
participantis not ventilated or has no organ failuléa participantdies during thehospitalization
during whichenrolliment occurred, the number 0fFDsor OFFDswill be set to zero. If the
participantis dscharged alive from hospital, the remainder of degasored aB0 daysare counted

as ventilator or organ failurefree days.
Hospital outcomes:

1 HospitalLOSensoredd0 days afterenroliment;

1 Destination at time of hospital dischar@eharacterized asdme, rehabilitation hospital,
nursing home or longerm care facility, or another acute hospital)

1 Readmission tthe indexICU during the indeliospitalizationin the 90 days following

enrollment;

The index hospital admission is defined as continuingevthé participant is admitted to any
healthcare facility or level of residence that provides a higher level of care than that corresponding
to where the participant was residing prior to the hospital admissfbluang et al., 20167 his

definition is used commonly in ICU trials. Participants who have been and still are admitted to a

healthcare facility 90 days after enrollment are coded as being alive.
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Day 90all-causemortality will be collectedn all regions. Adtional outcomes will be collected,
where feasible, may be mandatedarDS/Ar a RSAmay be collected by central trial staff or site

staff, and will comprise

1 Survival ab monthsafter enroliment (where feasible, refer to relevant regional RSA)

1 HRQolat 6 monthsafter enroliment using the EQ5BL (where feasible, refer to relevant
regional RSA)

9 Disability status measured &tmonthsafter enroliment using theVHODAR.0, 12item

instrument(where feasible, refer to relevant regional RSA)
7.7. Bias Control

7.7.1. Rardomization

Randomiation will be conducted through a passwepdbtected, secure website using a central,
computerbased randonmation programRandomization will be at the patient level and occur after
datanecessary to implemerthe inclusion and exclusiocriteria have been entered into the secure
randomization website.The RAR will occur centrally as part of toenputerizedrandomization
process. Sites will receive the allocation status and will not be informed of the razationi
proportions.Each regn will maintain its own computébased randongation program that is
accessed by sites in that region but the RAR proportions will be determine&Agand provided
monthlyi 2 G KS | RYA YA a( Nhdorgizdfiosrograshlwhpivill NaaiekERKR &

proportions.

7.7.2. Allocation concealment

Allocation concealment will be maintained by using centralized rangiiiaon that isremote from

study sites.

7.7.3. Blinding of treatment allocation

The default position within the REMAP is that treatments determinechbgomiation will be
provided on an opeitabel basisHowever, the blinding of treatment status is not precluded within

the REMAPIf required, ebtails related to blinding of interventionsilvbe specifiedn the DSAs
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7.7.4. Blinding of outcome adjudication

The primary outcome oéll-causemortality censored a0 days is not subject to ascertainment bias.
Wherever possibldrial management personnel, who are blinded to allocation status, will conduct

any follow up after discharge.

7.7.5. Follow up and missing data

Regional triaimanagement personnel will perform timely validation of data, queries and corrections.
Any common patterns of errors found during quality control checks will be fed back to all sites. Data
managemententerstudy personnel performing site checwill be blind to the study allocation.

Missing data will beninimizedthrough a clear and comprehensive data dictionary with online data
entry including logical consistency ruléfsvalues necessary for the Bayesian modelling of the

primary endpoint ad the RAR are missing they may be imputed, using available data. For example,
if strata or state is missing, it will be multiply imputed based on the available variables and a prior
distribution on the relative prevalence of each strata or state. Valueth®primary endpoint will

not be imputed Additional details are provided in the Statistical Analysis Appendix.
7.8. Principles of Statistical Analysis

7.8.1. Preface

The purpose of this section of the protocol is to introduce and summarize the statistical methods
that will be used tanalyz data within theREMAPThis sectiomuplicates some of the information
provided in the Statistical Analysis Appenilii this section is intended to beccessible to

individuals with an understanding of common clinical triadigas and classical frequentist analytical
methods but withoutnecessarily havingaining in Bayesian statisticsiterpretation of this section

also requires an understanding of the meaning of specific terms for which definitions are provided in

the glosary (ge Sction 1.9.

A formal description of thadaptiveBayesian datanalysignethods fundamental to the REMAP

design, which assumes substantial familiarity with Bayesian calculation of posterior distributions
conditionedon observed data, is located in tls#atistical Analysi&ppendix There is some limited
overlap between these two sections of the protocol so that each may serve an appropriate audience

as astandalonedescription of the statistical methods.
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7.8.2. Introduction

Within the REMAP, two or more interventions within a domain are evaluated and sequential
Bayesian statisticanalysesre used over time to incorporate new trial outcome information to
determine if an intervention is superigf one or more interventios are inferioin comparison to all
other interventionsor if one or morepairs ofinterventions areequivalent, with respect to the
primaryendpoint Everyparticipantwill be assigned a set of interventions, comprising one
intervention from each domaifor which the participant is eligibl&she combination of
interventions to which garticipantis assigned comprises the regimen and the regimens are the
available arms in the triaRarticipantswill be classified by membership in differgmipulations
defined byone or morestrata. The unitof-analysis for a domain is the most granular level, defined
by one or more stratumgr a state within which the treatment effect of interventions within that
domain may vary in the statistical model. Participants also classified ke criteria that

determineeligibility for each domain

Inference in this REMAP is determineddmalysesising prespecified statistical models that
incorporate region, country, time periods, age, and disease severity to adjusttiEnogeneity of
enrolled participants that might influence risk of deafhese models incorporate variables that
represent each intervention assigned to participants and possible interactions between
interventions in different domaindhe efficacy of edcinterventionwithin a domain may be

modeled asot varying in any of the strata, @ossibly varying ione or more of thalifferent strata

in the REMAPWNhere the efficacy of each intervention within a domain is modeled as possibly
varying, borrowing beveen strata is permitted. The undf-analysighat will be modeled may
comprise the entire population (i.e. no categorization by strata is applied) or may be defined by one
or more stratum. The unibf-analysis and whether borrowing can occur betweemtstiis pre

specified for each domait each analysithe currentactive statisticamodel (or modelsjs (are)
used,andmayinclude patients who were enrolled when previous versions of the model were being
used. The current model gescribedn an opeational document, maintained by the SAC. Unless
otherwise specified (seBection 8.1P modifications and implementation of modifications to the

model require the approval of the IT&@d do not require a protocol amendmt.

Whenever a model hits a predefined threshold for any of superiority, inferiority, or equivalence for
an intervention with respect to the primary endpoint, this is termed a Statistical Trigger. At any given
adaptive analysis, a Statistical Trigger rhayeached for all participants or for one or mateatum

and will be reviewed immediately by the DSMB. When a Statistical Trigger is confirmed by the

DSMB, based on a thorough review of the datduding an evaluation of the proportion of patients
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for whom monitoring of variables that contribute to the model has been compleded totality of
evidence, and where no compelling reason exists not to reach a conclusioBgsgen 7.8)

regarding that question the resuthat has led to a Statistical Trigger will be specified to be a

Platform ConclusianThe declaration of a Platform Conclusieill lead to appropriate modification

of the interventions available within that domain andPablic Disclosuref the result. AStatistical

Trigger can be considered as a mathematical threshold, whereas a Platform Conclusion is a decision

regarding one or more interventions within a domain.

7.8.3. Target populationgstrata and statesgndimplications for evaluatioof
treatmentby-treatment and treatmentby-stratainteractions

7.8.3.1. Introduction

In a clinical trial there are many different potential participdetel covariates. A covariate can be a
demographic variable that remains unchanged throughout the rialage or gender) or a vaible
representing the severity or course of tdesease that can vary over tinfee. it can be assessed at
the time ofenrollment and at other times afteenroliment during the course of the illnessn this

REMAP, there are two special roles for a stb$¢hese potentially timevarying covariates.

First, covariates determined at the time @froliment that are identified in the design as possibly
having differential treatment effect (i.e. interventions may have differential efficacy for the different
levels of the covariate) are referred to as strabrata are used to define the urof-analysis for a

domain within a modelStrata are a recognized element in Platform Trials.

Second, within this REMAP, there is interest in studying domainsithatlevant for a target
population or defined disease state that, while it may be present at the tinemafliment for some
participants may only occur afteenrollment for other participants and may never occur for another
set of participants. This diseastte could be identified by the same covariate that might also have
been used to define astratad dzi R2Say Qi HKrtisSegar® KK &SOHBSF Wi
used to define participants with characteristit@t define a target populationhat will beevaluated

by a domainanalyzed within the REMARBNd for which the characteristics can be present at the
time ofenroliment or may develop after the time ehrollment. State can also be used to define the

unit-of-analysis for a domain withithe model.

The appropriate statistical handling of thealysisof patients who become eligible for a domain as a
conseqguence of entering a state, after the timeeofollment, requires the use of models thike

into accountthat the likelihood of enterig the state afteenroliment may have been influenced by
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the allocation status for other domains thgpecifiedthe initiation of interventions that commenced

at the timeprior to entry into the state

CKAE Sgz2tdzirzy 2F tf AGTFANDQ AN HE yEPa SEYVS yiaa 2y G

considered within Platform Trials conducted previously.

7.8.3.2. Straum

A covariate in the REMAP thzdn beused as a unibf-analysiswithin a Bayesian statistical model
that allows forthe possibility ofdifferential treatment effectsfor different levels of the variables
referred to asastrata. The covariate is classified into mutually exclusive and exhaustive sets for
analysis ofreatment effect, as well as for defining separate RAR. The criteria that definatanst

are based on a characteristic thapiesent at or before the time a#nroliment.

The simplest structure for strata is a single dichotomous stratum variable, which divides participant
in the REMAP into twstratum. More complex arrangements are gibkle, such as a singitrata

variable that is ordinal or two (or more) dichotomoaisordinalstrata variables the combination of
which defines a single stratum (i.e. there afesfratum when there are N dichotomous stratum

variables).

The number oftratavariables and the number of strata within the REMAP may be varied,
depending on the impact &fuch decisionen statistical power, as determined by simulations. The
modeling of strata may assume no differential effect for some domdihis may occunitwo ways.
Firstly, when thestrata structure defines thentry criteria for a domain. Secondly, whewo or

more stratum are combined within a single wuf-analysis (i.e. the unibf-analysis comprises two
or more stratim). If the unitof-analysis compses less than all available stadhe analysis that is
performed assumes that treatment effect does not vary between stratum combined within a
common unitof-analysisThe RAR is applied according to the model. So, the RAR applies to the
patients that omprise the unitof-analysis, irrespective of whether the waif-analysis comprises a

single stratum or two or more stramn.

I a4NXGF @GFNARFOES OFy 0SS &aSG GKFG A& YIFIAYydlAySR
under predefined circumstaces, such as the occurrence of a pandemic. In this situation, during the
inter-pandemic period, all participants are categorized as-pandemic but, during a pandemic, a

distinction is made between patient with proven or suspected pandemic infectiopanents in

whom pandemic infection is neither proven nor suspected.
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Thea prioridefined strata that are used for determination of results and for RAR may be changed
during the life of the REMAP as knowledge is accumulated and, if this occurs, wiliresul
amendment of one or both of the Core Protocol and DSAs. Data from patients enrolled before the
change in the strata can be used to determine priors that are incorporated into the model at the

outset of the incorporation of the new strata into the mdde

7.8.3.3. Treatmentby-strata interactions: borrowing between strata

Where specified in the statistical model, the treatment effect of an intervention is allowed to vary
between different strata. A Bayesian Hierarchical Model (BHM) is used for all treabystrata
interactions. In the BHM a hyperprior is used for the differing treatment effects across strata. The
standard deviation of the hyperprior, gamma, is a modeling starting estimate for the variation in the
magnitude of the difference in treatment effedb®tween strata. By default, the starting estimate of
the difference is zero. The gamma parameter influences the extent to which the treatment effect of
different interventions is permitted to vary between strata. At the commencement of a model, the

gammaparameter must be set, for each domastrata pair.

In this REMAP, only three options are permitted with respect to specifying the gamma parameter for
each domairstrata pair. Firstly, gamma may be set to zero. The effect of this is that treatment effect
of an intervention is not permitted to differ between specified strata. The-ofiinalysis is not sub
divided according to the stratum variable. If gamma is set to zero for all strata for a domain, the unit
of analysis is all patients randomized in thanthin. Secondly, and at the opposite extreme, gamma
can be set to infinity. In this situation treatment effect is evaluated separately and independently in
each stratum (with no borrowing between stratum). Thirdly, gamma may be set to a defined number
between zero and infinity. This parameter value cannot be varied for different destita pairs, a
global REMAP value has been selected. This specified value for gamma places a constraint on the
variance of the difference in treatment effect in differentaum but permits the model to estimate
treatment effect in one stratum by borrowing from other stratum. Borrowing occurs to the extent
that it is supported by the accumulated data, but the setting of gamma influences the amount of
borrowing and how quicklborrowing is able to occur. The value of gamma that has been chosen
has been determined by simulations to achieve a compromise between type | and type Il error in
baseline scenarios that assume either equivalence or superiority. Where a value for gamma i

specified in the model, in this REMAP the value of gamma will be 0.15.
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The specification of gamma determines the unit of analysis in the model and the extent of
borrowing. For each domaistrata pair, the unit of analysis can be all patients (gamma &) zeach

stratum with borrowing (gamma = 0.15), or each stratum separately (gamma = infinity).

The gamma that will be set, and hence the tofianalysis, for each domastrata pair is specified
in each DSA.

7.8.3.4. Analysis set for strata, timing of edneént and timing of information

regarding strata membership

It has already been specified that the criteria that define a stratum must be present at or before the
time of enrollment. In some situations, the information necessary to determine membership of a
stratum may become available after the time of enrollment or may be acquired from information
derived after enroliment where the understanding of biology of a disease makes it reasonable to
assume that the criteria was met at the time of efmoént. This situabn might apply to status with
respect to a particular pathogen where results of microbiological testing are not available until after

enroliment or when the sample that is tested is not collected until after dmemht.

In this situation randomization j{®ermitted within patientswhere the criteria isuspected or proven
at the time of randomizationWith regards to possible infection with a specified pathogen,
suspected or proven infection at the time of randomization is sufficient to allow an allocsitius

to be madeFor a patient with suspected infection, membership within the strata is defined by the
final test results, but a patient who $sispected but isever tested is analyzed as a positive. If a
Platform Conclusion is reached fame or morestratum, analyses will also be done on patients with
suspected infection who receive the intervention but who turn out to be negatieether

borrowing between strata is permitted will be specified in the DSA.

7.8.3.5. State

A state is a clinical condition of arpaipant that may change during the course of their treatment.
The different states within the REMAP are used to define possible eligibility of the participant for
different domains at different times in the trial. A stateaiset of mutually exclusivetegories,
defined by characteristics of a participant, that are dynamic in that they can change for a single

participant, at differenttimel,J2 Ay 6 42X RdzZNAyYy 3 (GKS LI NGAOALN yiQa

The number of state variables and the number of statéhin the REMAP may be varied, depending
onthe impact of such decisiorm statistical power, as determindgy simulations. The same state

may be shared by one or more domains but may be different in different domains pheri
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defined states that @ used for determination of results and for RAR may be changed during the life
of the REMAP as knowledge is accumulateds domains changnd, if this occurs, will result in
amendment of one or both of the Core Protocol or D¥¥eda from patients enréed before the

change in the state can be used to determine priors that are incorporated into the model at the

outset of the incorporation of the new state into the model.

7.8.3.6. Timing of randomization and revealing of allocation status

Several different scemms are recognized that represent different combinations of randomization
within a stratum or a state and by the options for the timedatoliment or later) at which

administration of the allocated intervention is commenced.

At the time ofenroliment, dl participants, are randomized to one intervention in every domain for
which the participant is eligible for anrollment or might become eligible for depending on the
progression of the state of their illne§ise. randomization occurs once and only erat the time of

enroliment).

For participants, who at the time eirollment are eligible for a domain and for which the
intervention will be commenced immediately, the allocation status is revealed immediately and the
participant then commences treatmeatcording to their allocated intervention. This is referred to

asRandomization with Immediate Reveal and Initiation

In circumstances where the participantigible for inclusion in the REMAP bunét eligiblefor a
domainat the time ofenroliment but might become eligible if K S LJI N3tate@Hahdesfiei Q &
LI NI AOALI yiGQa |t f 2 Ofaddwhef thé phatieit dnfers thé staEnhgtSdnferS§ R 2 y f &

eligibility. This is referred to aBandomization with Delayed Reveal

Another situaton applies when eligibility is determined by information that relates to the condition
of the patient at the time of initial assessment of eligibility and is relevant to determination of
eligibility but is not known until later. In this circumstance, tlatmipant@ allocation status can be
revealed when the additional information becomes available. Examples of this type of information
include the results of microbiological tests and the outcome of a request for consent. Information
related to the safetyf an intervention in individualthat may change between the time of initial
assessment of eligibility and initiation of an intervention may also be reassessed and be used to
determine if an allocation status will be revealed. Where initiation of therirgetion is deferred

pending availability of this additional information, this is referred tdRasidomization with
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Deferred Reveallt is noted that submission of information regarding microbiological results,

consent, or safety information occurs withokmowledge of allocation status.

Variation in relation to the timing of revealing and initiation of an interventiasimplications to

the treatmentby-treatment interactions that are potentially evaluablénalysis of participants who
areenrolled in oneor more domains on the basis of Randomization with Immediate Reveal can be
conducted within a state, for which membership occurs for at least some participants at the time of
enroliment. However, the analysis within this state will also include parti¢goaho areenrolled in

the same domaimn the basis of Randomization with Delayed Reveal with their eligibility for the act
of revealing allocation status being defined by progression to the same state at sompdinie

after enrollment. Participants whare randomized within such a domain, at timeeofollment, but
never enter a state that corresponds to eligibility for a domain never have their allocation status
revealed and do not contribute to thenalysisof treatment effect for interventions in thadomain.

In this regard, théTTprinciple is not violated as the allocation status of such participants is never
revealed. The models that are used to provide statistical analysis of the effect of an intervention
within a domain that is contained whollyithin one state are not able to evaluate interactions with

interventions in domains that are defined in different states.

The final scenario to consider involves participants whoearelled in one or more domains on the
basis of Randomization witbeferred Revealithin a stratum. For such participants, their allocation
status is revealed abr close tothe time ofdeferredinitiation of the intervention, when additional
information necessary to establish eligibility has become availaltieelates toinformation that
applies at baselindParticipants in this category are analyzed within baseline stratum I &an
fashion As such, the model allows evaluation of interactions with treatments in other dorttahs
share the same stratunWithin such a domin, it can be assumed that there will be some
participants who are never eligible to commence receiving the intervention (for example, due to
death, or never reaching the defined criteria for the intervention to be commenced) and do not
receive the interention. However, all participants who have an allocation status revealed, even if
the intervention is never administered, are analyzed according to and in compliance wiifilthe

principle.

7.8.3.7. Treatmeniby-treatment interactions

Where specified in the statisial model, the treatment effect of an intervention is allowed to vary
depending on treatment allocation in another domdir. allow evaluation of treatmerby-

treatment interactior). A BHM is used for all treatmeby-treatment interactions. In the BHM,
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hyperprior is used for the differing treatmedty-treatment interaction effects. The standard
deviation of the hyperprior, lambda, is a modeling starting estimate for the variation in the
magnitude of the difference in treatment effect dependent on areivention assignment in

another domain. By default, the starting estimate of the difference is zero (i.e. no interaction). The
lambda parameter influences the extent to which the treatment effect of different interventions is
permitted to vary dependenon intervention assignment in other domains. At the commencement

of a model, the lambda parameter must be set, for each domain by domain pair.

In this REMAP, only three options are permitted with respect to specifying the lambda parameter for
each domairdomain pair. Firstly, lambda may be set to zero. The effect of this is that there are no
treatment-by-treatment interactions being evaluated between interventions in those two domains.
Alternatively, lambda may be set to a defined number between zero dirityn This parameter

value cannot be varied for different domaflomain pairsa global REMAP value has been selected.
This specified value for lambda places a constraint on the variance of the difference in tredynent
treatment interaction. Borrowingccurs to the extent that it is supported by the accumulated data,
but the setting of lambda influences the initial amount of borrowing and the degree of borrowing as
data accumulates. The value of lambda that has been chosen has been determined byi@is tdat
achieve a compromise between type | and type Il error in baseline scenarios that assume either no
interactions or moderate interactions exist. Where a value for gamma is specified in the model, in
this REMAP the value of gamma will be 0.075. Thid @hoice is to allow no borrowing of the
treatment-by-treatment interactions.This is equivalent to selecting a lambda of infinity. This choice

would be the most aggressive choice in estimating treatmmntreatment interactions.
The lambda that will beet for each domaktlomain pair is specified in each DSA.

7.8.3.8. Nested analysis of interventions within a domain

Within domains in which there are three or more interventions, some interventions may be more
likely to have a similar treatment effect. There amveral examples of such similarity. For example,
the interventions within a domain may comprise a no intervention option and two doses or strategy
of administration of the same intervention, or two or more interventions within a domain may

belong to the ame class of drug than one or more other interventions in that domain.

In situations in which interventions may be more similar than others, the model may nest the more
similar interventions within a highdevel intervention category that comprises aletinterventions
deemed similar. In this situation, and to evaluate the occurrence of a Statistical Trigger, there are

two models for analysis. Firstly, all patients receiving the nested interventions, treated as a single
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combined intervention, are comparesdith all other interventions in the domain. Secondly, all
interventions are modeled individually. In this analysis, the interventions within a nest are modeled
using aBHMincorporating the nesting structure. TlBHMhas a hyperprior specified for the

shiinkage across interventions within the nest. This analysis will compare all interventions within a

domain to all other interventions. TheHManalysis is used for the RAR assignments.

Whether nested analysis will be performed and, if so, the memberstiptefjory of more similar

interventions will be specified in the DSA.

7.8.3.9. Current strata and states

Thestrata are defined, at the time @nroliment, by:

1 Shock, definedéh 2 categoriespresentor absent, with present defined alse patient is
receivingcontinuous infusion ointravenousvasopressor or inotropenedicationsat the
time of enroliment

1 Influenza defined in two categories, present or abséased on the results of
microbiological tests for influenza. Any patient with suspected influenza what iested
will be deemed positiveAny patient who is not suspected of having influeamrdis not
tested will be deemed negativ@he availability and interpretation of microbiological tests
are likely to change during the REMAP and an operational doduviktve used to specify
how different tests are interpreted. Eligibility for a domain that tests antiviral medications
active against influenza will be based on status with respect to influenza being proven or
suspected at time of enrlshent but it is nded that strata status is defined by the final
results of influenza testing which may not be known at time of énmeht and may include
analysis of samples collected after emmznt where it is reasonable to presume that the
sample reflected influenzaatus at time of enrdinent.

1 Pandemic infection defined in two categories, proven or suspected pandemic infection or
YSAGKSNI LINPGSY y2N 4dzalLISOGSR LI YRSYAO Ay FSOi:
active before or after a pandemic but may betimated during a pandemic. The decision to
activate a pandemic infection strata is specified in the Pandemic Appendix to the Core

Protocol.
The default states are defindoly the occurrence af

1 Hypoxemia, defined in 3 categoriesomprisingparticipantswho are not receiving invasive

mechanical ventilationparticipantswho are receiving invasive mechanical ventilation and
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have aratio of arterial partial pressure of oxygen to fractional inspired concentration of
oxygen(P:F ratig2 ¥ »mmiHg ar are redring invasive mechanical ventilation with the
Positive End-Expiratory Pressure (PEEBRt to less than 5 cm of water (irrespectivetioé P.F
ratio); and participantswho are receiving invasive mechanical ventilaticth a PEEP of 5

cm of water or moreand havea P:F ratio of <20@mHg

The domains to which each strata or stafgplies the unitof-analysis (which determines which if
any treatmentby-strata interactions arevaluated in the modg]the relationship between the
timing of domain eligibilityand the revealing of allocation statushether nested analysis widtcur,

andwhat treatmentby-treatment interactions will be evaluateare specified in each DSA.

7.8.3.10. Prespecified gsbgroupanalsis after achievement of a Platform Conclusion

Following theachievement of a Platform Conclusiiiis permissible for additional stdroup
analysedo be conductedThe variables that specify such sgitmups are outlineé prioriin each
DSA. These variables are different to those that define strata or statee modeland are not used
in determination of a Statistical Trigger or RidRthat domain. In a domain in which the wuait-
analysis comprises two or more stratum, additional-gubup analyses can be conducted for

variables that do specify stratum thaate been combined to determine the wuf-analysis

All suichanalyswill only be conducted following the determination of a Platform Concluaiaih
although reported, such analyses are always regarded as preliminary. Following a Platform
Conclusion, e results of a prespecified subgroup analysis may be used to make changes to the
model and, where appropriate and to an appropriate degree, data derived from the REMAP can be

used to set the prior distribution at the commencement of the new model

7.8.4. Bayesn Statistical modeling

Inferences in this trial are based on a Bayesian statistical model, thagieiilatethe probability of
superiority, inferiority andequivalence of the interventions (known as a posterior probability
distribution) within aunit-of-analysis that is defined by one or matatum, taking into account the
evidence accumulated during the trial (based on data on the outcomes of participantshand
assumed prior knowledge (known as a prior distributiéidr the evaluation athe maineffects of
interventions within a domain (and evaluation of regimens) dieéault design assumes that
parameters in the model have uninformative prior distributiaighe first adaptive analysighis
means that any subsequent Platform Conclusion iscap@ble of being influenced by any

discretionary choice regarding the ptgal choice of prior distribution (i.e. it is the most
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conservativeapproach, making no assumptions regarding the prior distributidhgach subsequent
adaptiveanalysisthe prior distribution is determined by all accumulated data available at the time
of the adaptiveanalysisThe Bayesian approach is seen as continually updating the distribution of

the model parameters.

It isnot precluded thatunder certain circumstances, suesduring a pandemiandwherethere

was strong prior evidenceaig with an ethical imperative to evaluateparticular choice of therapy
that the design could allow an informative prior b used for the analysis of results from tinial. It
may alsdbe permitted to use an informative prior when data that is incorporated in the informative
prior is derived from patients already randomized within this RENfARormative priors are used

this will be specified in the relevant DSA.

The study design cause informed priorso guide some elements of the desigch as for the
evaluation of interactiorierms, and will be described in th8tatisticalAnalysis AppendbAs
outlined above, gamma will be set to allow and influence the evaluation of treattogstrata
interactions and lambda will beet toallow and influence the evaluation of treatmehy-treatment

interactions.

This method of statistical analysis differs from conventional (frequerttiaty. Frequentist statistics
calculate the probabilit of seeing patterns in the data from a trial if a hypothesis is true (including
patterns not observed). This approach relies on assumptions about frequency distributions of trial
results that would arise if the same trial were repeagatlinfinitum Thusjt requires specific sample
sizes, which in turn requires pexperiment assumptions regarding plausible effect sizes and
outcome rates. Although many clinicians are comfortable with this approach, theipre
assumptions are frequently incorrect, arftetdesign lacks the flexibility either to easily address the
complex questions more reflective of clinical practice or to maketnadicorrections when the pre
trial assumptions are wrong without concern that the integrity of the final analysis isedbl@b

allow increased flexibility and yet still generate robust statistical inferences, REMAP relies on an

overarching Bayesian, rather than frequentist, framewarnkdtatistical inference.

A Bayesian approach calculates the probability a hypothesisdsdiven the observed data and,
optionally, prior information and beliefs. The advantage of this approach is that, as more data are
accrued, the probability can be continually updated (the updated probability is called the posterior
probability).In thistrial, frequentadaptiveanalyseswill be performedgcreating a very complicated
sample space, and hence the Bayesian approach is a very natural one for these adaptive Tisigns.

characterization of theisk of false positive errongr power, are donettrough Monte Carlo trial
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simulation.In contrast tofrequentistconfidence intervals which hawwvkward directnterpretation,
Bayesiaranalysegeturn probability estimates that are directly interpretable as probabilities that

statements are trudlike the probabilitythat oneintervention is superior to another)

| ydzZYOSNJI 2F OFNRFoftSa NS AyO2NLR2NFGISR .Pgli2 (KS
variables for which such adjustment will be made wilttecountryin which a participants
treated, changes in outcome that occur over time (estatum andstate at enroliment (shock and

hypoxemiaas measures of severity of illnesahdage.

The main effect in the model is the treatment effect of each interventifachstratum,

combinatin of stratum,or state(where eligibility is defined by a statis)analyzedseparately but

the model captures the commonalities acrasgh subgroups Additionally,and wherespecified,

the statistical model allows evidence relating to the effectivenafsan intervention in onestratum

G2 O2yGNROGdzIS O6GAl WOo2NNBgAYyIQO (2 siadut®ia GA Y GA 2

only occurs to the extent that treatment effect is similar in differstrata

When a Platform Conclusion is achddythe results derived from the model, including any
contribution from borrowing, will be reportedt is acknowledged thahe estimate of treatment
effect for a stratum may be contributed to yrrowing from adjacent strata but the results from
the strata that have contributed to borrowing will ndie reported The results of thesanalysesare
used to achieve the primary objective of the trial which is to determine the effectiveness of
interventionsand, where specifiedthe extent to which that effe¢veness varies betweestrata
(interventionstratuminteraction) Additionally, but onlywhere specifiedh priori the model is able
to estimate theeffectiveness of an intervention in one domaiontingent on the presence @i
intervention in another dorain greatment-by-treatmentinteraction).Although the model can

identify an optimal regimen this is not the primary objective of the trial.

Greater detail of the methods within the Bayesian model to be appli¢gdisREMAP are provided in
the StatisticalAnalysisAppendix Theadaptiveanalyseswill use data submitted from participating
sites to their regional databasEach provider of regional data management will provide regular
updates of data tahe SAQor utilizationin the adaptiveanalysesThe fequency ofadaptive
analyseswill occur approximately month)yunless the amount of data in a month is deemed
insufficient The timely provision of outcome data from participating sites is critically important to

the conduct of frequent adaptivanalyses
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7.8.5. Statistical Handling of Ineligible Participants

The goal of this REMAP iseoroll as wide a participant population as possible. Because of this and
the desire to explore multifactorial regimens it will not be uncommon thaarticipantwill be

ineligide for single interventions or entire domair@ interventions may be temporarily unavailable
for use. In this section we present the details for how this REMAP deals with these possible

circumstances.

If an intervention is unavailable at the time of ramdization due to site restrictions (for example,
exhausted supply or unavailable machinery) then the participant will be randomized to all remaining
interventions and this participant will be included in the primary analysis set as though they were

randomized unrestricted to their assignedtervention

If a participant is ineligible for an entire domain then that participant will not be randomizad
intervention from that domain. The participant will be randomized to a regimen from all remaining
domairs. As long as the participant is randomizethin at least one domain they will be included in
the primary analysis. For the ineligible domain the participant will be assigned a covariate for that
domain reflecting the ineligibility for the domain. Thikas the model to learn about the relative
efficacy of the remaining interventions in the domainsvhich the participant has been

randomized If there is a domain with only two interventions and participant is ineligible for one of
the two then the paricipant will be treated as though they are ineligible for the domHithere is a
domain with more than two interventions but a participant is ineligible for all but one then the
participant will be deemed ineligible for the domalha patrticipant is nly eligible for one

intervention within a domain the allocation process may ptitlvide a recommendatiothat the

only available interventioshould be provided to the participaibut this is so as to reinforce trial
processes associated with successimbeddingand such patients will not be included within any

analysis of the relevant domain).

If there is a domain with more than two interventions and the participant is ineligible for at least one
due to a patientlevel factor (for example known intai@nce to an intervention), but eligible for at

least two, then the participant will be randomized among those interventions that the participant is
eligible to receive. The participant will have their assignment included in the primary Bayesian model
with an appropriate covariate identifying their ineligibility status that takes into account that a
patient-level factor that determines partial eligibility could be associated independently with

outcome. The impact of participants with partial eligibility Ww#l taken into consideration by the
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DSMB at the time of consideration of whether a Platform Decision is appropriate following a

Statistical Trigger.

7.8.6. Intervention Superioritytatistical Trigger

At anyadaptiveanalysis, if a single intervention has at lea$.99 posterior probability of being a
member of the optimal regimen, fahat unit-of-analysisthen that intervention will be deemed as
being superioto all other interventions in that domaiim that target population ThisStatistical

Trigger may ab be applied for a state thakefinesthe target population for a domain.

7.8.7. Intervention InferiorityStatistical Trigger

At anyadaptiveanalysis, if a single intervention has less than a 0.01 posterior probability of being a
member of the optimal regimeripr aunit-of-analysis then that intervention will be deemed as

being inferior for thatarget population If superiority and inferiority were to be discovered
simultaneously (for example when there aveo interventions), the result will be interpretedsa
demonstrating superiorityThis Statistical Trigger may also be applied for a state that defines the

target population for a domain.

7.8.8. Intervention Equivalenc8tatistical Trigger

If two interventions within a domairfor a unitof-analysishave at least 0.90 probability obeing

within a pre-specified deltdor the primaryendpointthen these interventions will be deemed as
being equivalentThe size of the prepecified odds ratio delta is 0.20, meaning equivalence is
reached with at least a 90% proliliy of neither intervention increasing the odds ratio of mortality
by more than 0.20An odds ratio delta of 0.2 has been chosen on the basis that it is consistent with
guidance from the Food and Drug Administration (FRA$. Department of Health and Human
Services, 201@nd the European Medicines Agency (ENEBYropean Medicines Agency, 20083

well as discussed in academic literatuaed the magnitude of treatment effect that has been
specified in published superity trials that enroll patients who are critically (Aberegg et al., 2010,
Ware and Antman, 1997, European Medicines Agency, 2005, U.S. Department of Health and Human
Services, 2016 measure of relative trément effect (odds ratio) is specified, rather than an
absolute difference in treatment effect. This choice is made because it is reasonable to expect the
mortality rates to vary between strata, and the relative effect is a more robust analysis method

across these differences
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In a domain with two interventions equivalence is evaluated between the single pair of
interventions. In a domain with more than two interventions, equivalence is evaluated for every

possible pairwise comparison.

ADSAmay define leels of deltafor equivalence that are different from the default deliehis
includes the possibilities of specifying a delta that may be asymmetrical for some or -aliggir
comparisons or both. The DSA will set out the rationale for any variatiosltin @hd may include,

but are not limited to, cost or burden

This Statistical Triggéor equivalencamay also be applied for a state that defines the target

population for a domain.

7.8.9. Action when &tatistical Trigges achieved

7.8.9.1. Introduction

If aStatisical Triggeis achieved this will be communicated the SAGo the DSMBSubject to the
DSMB confirming that Statistical Triggehnas been reachedalidly, the DSMB will overseerange

of actions, as follows.

7.8.9.2. Actions following Statistical Trigger fapsriority

If an interventiontriggers a threshold for superiority and the DSMB declares this as a Platform
Conclusion, the intervention deemed as being superioft that point randomization taall other
remaining interventions in the domain in thahit-of-analysiswill be haltedat sites at which the
superior intervention is available (randomization to the reuperior interventions may continue at
sites at which the superior intervention is not available pending its availabilitg) result will be
communicated to thd TSGvho will take responsibility to undertakeublic Disclosuras soon as

practicable with the dissemination of the research result via presentation or publication or both.

Within the REMAP and at sites with access to the superieniattion, allparticipants will be

allocated to the superior interventiomfile still beingrandomizel to interventions fronthe other
domains) In this regard the domain remains active with what can be considered as 100% RAR to the
superior intervention pending the addition odny new intervention$o be evaluated against the
currentsuperiorintervention. It is also possible that a superior interventiail be retained but

subject to furtherevaluation, by randomization, to refine the optimal charactcs of the superior

intervention (for example duration of therapy or optimal dose).
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7.8.9.3. Actions following Statistical Trigger for inferiority

If the trial triggers a threshold for inferiority and the DSMB declares this as a Platform Conclusion,
the intervention isdeemed as being inferioAt that point the intervention will not beandomizel to
any moreparticipans in thatunit-of-analysis The result will be communicated to tH€SGvho will

take responsibility to undertakBublic Disclosuras soon asnacticable with the dissemination of

the research result via presentation or publication or both.

Where a Platform Conclusion is reachedsuperiority or inferiority, the DSMB may recommend
that Public Disclosurshould be delayed until additional ressilare availableso as to alloviurther
recruitment to evaluate interactionsetween interventions in different domaire for other
clinically or statistically valid reasort$owever, declaration of a Platform Conclusion will always
result inthe removalof inferior interventions from a domain antiat alleligibleparticipant within

the REMAReceive a superior intervention.

7.8.9.4. Actions following Statistical Trigger for equivalence

If a Statistical Trigger arises because onenorepairs ofinterventions are deemed as being
equivalentwithin a unitof-analysis this will be communicated to th@ Sty the DSMBThelTSGn
conjunction with the DSMB may undertake additioanhlysesfor example, of clinically relevant

secondanendpoints.

The approach to &tatistical Trigger for equivalence is different depending on the number of

interventions within a domain.

For domains with only two interventions a valid Statistical Trigger for equivalence will be reported as
a Platform Conclusion. With respect to theaptiation of the domain, the following actions are

possible:

1 Removal of the domain from the Platform

1 Switching the allocation status to deterministically assign one of the Interventions,
for example the less burdensome or less expensive intervention

1 No chame to the interventions within the domain with continuation of RAR. This
could be to further evaluate secondary endpoints, a smaller delta of equivalence, or
interest in interactions with other Interventions. Such changes would require

amendment to the DSA
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Factors that should be taken into account by the DSMB and the ITSC include the results of the

primary analysis, analysis of clinically relevant secondarypeirtts, the possibility of treatmenby-

treatment interactions, the relative burden and costtbé two interventions, the clinical

interpretation of the adequacy of the delta, and the possibility that ongoing randomization with a

smaller delta might also allow a Statistical Trigger for superiority (with a small effect size).

The options following &tatistical Trigger for a pair of Interventions in a Domain with three or more

Interventions are more complex. Within a domain with three or more interventions the information

provided by the DSMB to the ITSC may include specification of the ordinalfrduekemuivalent

interventions within the domain. With respect to reporting of Platform Conclusions and adaptations

of the domain the following actions are possible:

T

CONFIDENTIAL

A pair of equivalent interventions may be compressed into a single group for the
purposesof ongoing analysis. Both interventions continue to be interventions that
are available within the domain for allocation, but the primary analysis considers the
effect of the two interventions as a single group, where a balanced randomization
will be assiged to each of the intervention pair within this compressed group.
Secondary analyses can continue to be conducted to determine if equivalence is
maintained with the possibility of the intervention being restor@slindividual
interventions if results nahger support equivalence. is acknowledged that re
analysis of the domain immediately following compression of one (or more) pairs of
equivalent interventions may result in the occurrence of other Statistical Triggers
(e.g. a compressed pair may be stipeor inferior to all remaining interventions).

Any statistical Trigger that results from compression of one or more pairs will be
responded to as outlined in this section with reporting of the cascade of Statistical
Triggers. Compression of a pair dkiventions can occur with or without reporting

of a Platform Conclusion.

Removal of one of the pair of equivalent interventions from the domain, for
example the more burdensome or more expensive intervention, which will result in
a reporting of a PlatfornConclusion.

No change to the interventions within the domain with continuation of RAR. This
could be to further evaluate secondary endpoints, a smaller delta of equivalence, or
interest in interactions with other interventions. Such changes would require
amendment to the DSA. This could occur with or without reporting a Platform

Conclusion.
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Factors that should be taken into account by the DSMB and the ITSC include the results of the
primary analysis, analysis of clinically relevant secondarypeirtts, the possibility of treatmenby-
treatment interactions, the relative burden and cost of the two interventions, the clinical
interpretation of the adequacy of the delta, the possibility that ongoing randomization with a
smaller delta might also allow a Stéitsl Trigger for superiority (with a small effect size) and the

ordinal position of the equivalent pair within the domain.

In a domain that comprises three or more interventions, but in which two or more interventions are
analyzed iranested manner, theested group may be combined for analyses of equivalence.
Where compression converts a domain with three or more interventions into a domain with two
interventions (and data continues to support equivalence of the compressed interventions) such a
domain wil be regarded as a twimtervention domain for the purposes of evaluation of Statistical

Triggers for superiority, inferiority, and equivalence.

If a Platform Conclusion is reached, the ITSC will take responsibility to underbke Disclosuras
soonas practicable with the dissemination of the research result via presentation or publication or
both. There is no automated adaptation when equivalence is deemed to have occurred. Where
appropriate each DSWG will produce an operational document, thatakchuaccessible, that
considers a range of plausible scenarios and pregd@ance as to the actions that should occur in
the event of a Statistical Trigger for equivalence for different pairs of interventions. If any of these

documents are updated, pwious versions will be archived but continue to be publicly accessible.

7.8.10.Analysis set for reporting

The primary analysis set that will be used for reporangublic Disclosure will compriak

participants who are analyzeat the timethe adative analyss results in the occurrence of a

Statistical Trigger. As such, there will be some participants who have been randomized but are not
included within this analysis, either because participants have not yet com@@tddys of follow

up or because data fa participant who has complete?D days of follow up has not yet been
submitted. A the time of PubliDisclosurea secondary analysis will albe reported that comprises

all participants who are evaluable through to the point at which there was cessatio

randomization to the relevant comparator arms.

7.8.11.Simulations and statistical power

The design of the trial, at initiation, and in conjunction with the planning of the introduction of new

interventions within a domain or of new domains, will be inforntldthe conduct of extensive
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simulations using standard Monte Carlo methods. Simulations will be updated whenever a new
intervention is added within a domain or whenever a new domain is added to the REMW®AEBVer,
simulations will not be updated when amtérvention is removed from a domain because of the
declaration of a Platform Conclusion that the intervention is inferior. These simulations will evaluate

the impact of a range of plausible scenarios on the statistical properties of the trial.

Existing snulations indicate that when a single intervention in a domain with two interventions is
beneficial, with a constant benefit for all participants, the power to be determined superior to the
complement intervention as a function of its oddgio benefit isgreater than 90% when there is at
least a 25% oddmatio decrease in the probability of mortalifgr the funded sample size of 68
participants.The timing of these conclusions of superiority have a median tiniesefthan 2000
participants.The probaliity that an intervention will be deemed superior to a complementary

intervention when in truth the two are equal (a type | error) is typically less than 2.5%.

The results of detailed simulations of current domains is located in the Simulations Appdmactix w

is maintained as an operational document thapigliclyaccessible and updated as required.

7.8.12.Updating model after monitoring

If any variable that contributes to the model is identified to be inaccurate at a monitoring visit, the
data will becorrected andutilized for the next interim analysis. Any charigea previousstatistical

trigger will be reviewed by the DSMB to determine the implications. The DSMB will advise the ITSC if
there is any material change in a Platform Conclusion which, if publlisti# be reported to the

journal as an erratum.
7.9. Coenrollment with other trials

Coenroliment of participantssin other research studigsncluding interventional trials, is strongly
encouragedThe principle is that cenroliment should always occur amglonly not permitted when
there is a clear threat to the validity of either study or it would materially influence the risk to
participants.Decisions regarding eanroliment with other trials will be made on a tribly-trial basis.
Where a potentially @-enroliing trial is being conducted in more than one region in which the
REMARs being conductethe decision regarding eenroliment will lie withthe ITSCWhere a
potentially ceenrolling trial is being conducted only in one region in whichREMARS being
conducted the decision regarding-earolliment will lie with the RMAn all circumstancethe ITSC

and RMGshould liaise regardindecisions about cenroliment. Decisions regarding eenrollment
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with other trials will be distributed to particating sites as an operational document and will not

require or involve amendment of this protocol.

7.10. Cooperationbetween theREMARand other trials with overlapping

populations orinterventions

During the lifetime of theREMAR is likely that there will b many other clinical trials thatill have
inclusion and exclusion criteria which would inclypeticipans who are eligible for thiREMAP

This would include, obviously, trakith a primary interest in patients with CAP, but could also
include patiems with the Acué Respiratory Distress Syndrof&RDSand patients with severe

sepsis or septic shocBuch trials will likely test a range of interventions, some of which may also be
intervention options within thiREMAPThisREMAReeks to cooperateral coordinate maximally

with other trials.Examples of such cooperation and coordination would include, but not be limited
to, utilizationof REMARNfrastructure for screening and recruitment to other trials, sharing of data
collected by theREMAPand slaring of allocation statuso as to allow incorporation of allocation

status within analysis models.

Where another trial is evaluating an intervention that is also included withirRESIARach site

(or region) would need to establish rules that determitircumstances in whiagach trial has
preference for recruitmentWhere another trial and thiREMARare evaluating different
interventions the extent to which cooperation is possible will also be determined by the extent to
which the interventions areampatible, i.e. capable of having their effect evaluated independently

within each trial.
7.11. Registry of noArandomizedpatients

In somelocationsthe REMARNnay be nested within a registrWhere this occurs the operation of
the registry, including eligibiyi criteria, ethical issues, and variables that will be collected, will be

described in @eparateRegistryAppendix
7.12. Criteria for termination of the trial

This trial is designed as a platform, allowing for continued research in patients with CAP admitted
an ICU. The platform allows for the study to be perpetual, with multiple different domains that can
be evaluated at any one time, and over time. Frequaaptiveanalysesre performed to

determine whether the interventions under evaluation are sfiijiole for further testing or

randomization should be stopped due to demonstratefiriority, superiority orequivalence
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It is anticipated that after inclusion of the initially planned sample size, the study would continue to
include additional particiants and test additionalomains and/or interventions until one of the

following occurs:

1 CAP is no longer deemed to be a public health problem
I The effectiveness and/or cosffectiveness of all interventions are known and there are no

new plausible intervetions to test

Should the whole study be stopped, the end of trial is the date of the last scheduled follow up for

any participant.

8. TRIAL CONDUCT

8.1. Site timelines

8.1.1. Initiation of participation at a site

A range of options are available for the sequence tfdies by which a site commences

participation. The following outlines the default sequence of participation. The first level of

LI NOHAOALN GA2Y A& UGSNIWYSR W20aSNBFGA2YIf 2yf&@Qd 5c
preferably using @rocess of embedding with recognition by clinical staff and registration on the

atdzRe ¢6S0aAilS Fta az22y la StAIA0AtAGE A& NBO2IAyAIl
clinical staff, and observational data using the study CRF or-setudf the CRF will be collected. The

YySEG S80St 2F LINIGAOALIGAZ2Y A& GSNX¥SR waiay3at$§S R2
identified and randomized, but only within a single domain. The next level of participation is termed

WY dzt (0 A LI &thotgh this iioyiditgpically include only the addition of a single domain at any

one timepoint with staggered introduction of additional domains. Decisions about transition

through levels would be made by the site, in conjunction with the RCC, and i@itluenced by

factors including speed and accuracy of identification of eligible participants, accuracy of information
provided at time of randomization, compliance with allocated treatment status, and timeliness of

reporting of outcome variables thaire used to determine RAR algorithms. It is also permissible to

commence the trial with multiple domains being active at initiation.

8.1.1. Vanguard sites

In each region or at the initiation of a new domain or both, the trial may consider commencing with
only a snall number of vanguard sites. The purpose of commencing the trial at vanguard sites is to

learn about the effectiveness of different options for trial processes so that this information about
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the most effective trial processes can be shared with subsetguemvanguard sites. If a site is

acting as a vanguard site this will be specified in any application for ethical approval at that site.
8.2. Summary otime-lines for recruited participants

A summary of the study and follow up schedule is outlined in Figure 6

Figure6: Study Procedures

Screening  Eligible Administration of Secondary Mortality Mortality,

period Randomize to domain outcomesup 90 days HR-QOL

interventions in eligible interventions to hospital 6 months
domains: discharge
» Domain A

» and/or Domain B
» and/or Domain N

ICU ICU
admission discharge
8.3. Recruitment of participants including embedding

8.3.1. Embedding

The trial is designed to substitute allocation of treatment statusamyglomizatiorwhere otherwise a
treatment decision would have been mabg clinical staffwhere it is clinically and ethically
appropriate to do sg)and for this to occur at the time that the treatment decision would have
otherwise been maddt is not essential that embedding is used to achieve recruitment and
randomizatia but it is preferable and it is encouraged that participating sites work in conjunction

with the trial team to achieve embedding wherever possible and as soon as possible.

The success of embedding can be evaluated by the proportion of elggiliieipants who are

recruited andrandomizel, that recruitment andandomizationoccurs as soon as possible after
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eligibility occurs, and that there is compliance with the allocated intervengarecessful embedding

will enhance the internal and external validit/tbe results generated by the trial.

Each site, taking into account its own clinical work practices, will be asked to develop internal
processes that will be used to achieve successful embeddingrever possible th&CQvill advise

and assist sites tochieve successful embedding. In brief, each participating site will identify their

ICU admission procedures that occur with each new patient and then align these procedures to
facilitate assessment of eligibility by clinical staff who provide routine fareach patientThis can

be achieved through several methods including checklists on electronic Clinical Information Systems
(eCIS).

8.3.2. Participant recruitment procedures at participating units

Once screened and identified as eligible the clinical stagfd{oal or nursing) or research staff will
randomizethe participant Standard Operating Procedures (SOM#Il be developed to guide staff

who undertakerandomization For example, in ICUs with an eCIS, an integrated website link may be
used to allow diretaccess to the trialandomizatiorwebpage and, where possible, provide a
summary (or direct population from the eCIS) of information that is required to be entered into the
randomizationweb-site. To complement this system thresearch staff in each IGAdIl review
patientsadmitted each day to assess the suitability of patients deemed not eligible out of hours,

either because they were missed on screening or because the clinical situation has changed.
8.4. Treatment allocation

An eligibleparticipantwill receive a treatment allocation that is determined for all domains for
which theparticipantis eligibleto receive at least one of the available interventiombe
management of theandomization process in each region is specifieg@ath RSAnformation

related toRARs presented in the Interventions section of the Trial Deéition 7.5.2) and in the
StatisticalAnalysisAppendix As noted elsewhere, all randomized allocation will be determined at
the time of initial enroliment, but allocation status wiliot be made known for domains that operate
using Randomizatiowith DelayedRevealseeSection7.8.3.9. If the participans clinical condition
changesand entes the state that confers eligibility this information will be provided to the

randomizationweb-site andthe allocation statusvill berevealed to the site
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8.5. Delivery of interventions

8.5.1. Treatment allocation and protocol adherence at participating units

In canjunction with participating sitedrial management stafivill develop generic and sigpecific
R20dzySyida GKIG 2dzifAyS LINRPOS&dAaSa F2NJ AYLIE SYSydl
allocated treatment status/Vherever possible these will sk to integrate trial processes with

existing routine treatment processes to allow seamless adoption of the allocated treatnfrenmts.

example, afterandomizationthe clinical staff will be directed to use a grepulated order sheet,

necessary for the trating clinicians t@uthorizeand fora bedside nursing staff to follow allocated

treatment processes for that individuphrticipant It is intended that this process will not only

reduce the complexity of ordering the study treatments but also reducersmnd increase

adherence to the allocated protocol.

With respect to blinding, the default position within the REMAP is that treatments determined by
randomizationwill be provided on an opelabel basisWhere interventions are conducted on an
opertlabelbasis, all members of tH&#SGnd all other staff associated withRC@f the trial will
remain blinded until @latform Conclusion is reported by the DSMBhough the default is the
provision of operabel treatments the blinding of treatment statis not precluded within the
REMAPWhether interventions are opefabel or blinded will be specifiead DSAs

8.6. Unblinding of allocation status

Unblinding of any blinded treatment by site research staff or the treating clinician should only occur
only in when it is deemed that knowledge of the actual treatment is essential for further
management of the participant. A system for emergency unblinding will be provided iDSAof

any domain that includes interventions that are administered in a blinded fasAimnunblinding
process will ensure that the investigator can directly and rapidly unblind in an emergency situation.
All unblindings and reasons as they occur will be documented in the CRF. Unblinding should not

necessarily be a reason for study drugcdigtinuation.
8.7. Criteria for discontinuation of a participant in the trial

Trial participants may be discontinued from the k&atirely or from one or more @main-specific
interventions according to predefined criteria for discontinuation. The criterigifrontinuation

specific to each domain are specified in teéevant DSA
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Criteria for discontinuation from thREMARNterventions entirely include:

1. The treating clinician considers continued participation inRtEMARNterventions are not
deemed to ke in the best interests of the patient
2. The participant or their Legal Representative requests withdrawal from ongoing

participation in alREMARMterventions

In the case of discontinuation, the reasons for withdrawal will be documented. Consent to tl¢ use
study data, including data collected until the time of discontinuation and data to inform primary and
secondary outcome data will be requested specifically from participants or their Legal
Representative who request discontinuation. Following discaatiion of aREMARNtervention,
participants will be treated according to standard ICU management. Participants who are withdrawn

will not be replaced. All data will nalyzedusing thel TTprinciple.
8.8. Concomitant care and cterventions

All treatment cecisions outside of those specified within tREMARvill be at the discretion of the
treating clinicianPrespecified canterventions related to specific domains will be recorded in the
CRF and are outlined in thelevant DSAs

8.9. Data collection

8.9.1. Principles of data collection

Streamlined data collection instruments and procedures will be usedinanizethe worldoadin

studysites The CRF will be developed by th&€ Gind made available to the participating sites as a

paperand electronilCRKeCRHFor ease of data collectiorData may be entered directly into the

eCR¥er first entered onto a paper copy of the CRF and entered subsequently inedxtREAIl data

will be collected by trained staff who will have access to a comprehensivealiitanary.

INF2NXYIFGA2y NBO2NRSR Ay (KS /wC &aK2dzZ R I,00dzNT (St &
must be completed as soon as it is made availadnhel must be collected from source dafiehe

intent of this process is to improve the quality of the clini¢ably including being able tprovide

prompt feedback to thesite staffon the progressaccuracy, and completeneskthe data

submitted. TheeCRRwvill be webbased andiccessibldoy a site or investigator specifi@ssword

protected.
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8.9.2. Variables to be colxted

The generic variables to be collected for all domains in this REMAR@etailed indicativelyjn
the CoreProtoco| below. Additional domakuspecific variables areutlinedin the relevant DSAs

Baseline variables are defined as at or beforetthre of randomization.

8.9.2.1. Baseline and required for randomization

OverallREMARNclusion / exclusion check list
Date and time of hospital admission

Date and time of first ICU admission
Domainspecific exclusion checklist
Shockstatus

Hypoxemiastatus

Influenza status

Pandemic status

= =4 4 A4 A - -a -

8.9.2.2. Baseline but not required for randomization

Demographic data (date of birth, age, sex, estimated body weight and height)
Coexisting illnesses and risk factors for pneumonia

Source of ICU admission

Acute Physiology and Chroniedlth EvaluationAPACHHI variables

Sequential Organ Failure Assessment (SOFA) variables

Intervention allocation status within domaiasd randomization number

= =4 A4 -4 A -a -2

Results of microbiological teag

8.9.2.3. Daily fromrandomizatioruntil discharge from ICU or D28 whichever

comes first

Hypotension anédministration of vasopressors/inotropes
Administration of dialysis

Administration of invasive or nemvasive ventilation

= = 4 -2

PFratio components

3.9.2.4. ICU Outcome data

1 Date and time of ICU discharge

1 Survival status at ICdllscharge
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1

= =2 4 =2

Dates of ICU readmissi@amd discharge

8.9.25. Hospitaloutcomedata

Date and time of hospital discharge
Survival status at hospital discharge
Discharge destination

Results of microbiological testing

8.9.2.6. Antimicrobial Administration

Administration of antibbtic medications

Administration of antiviral medications

89.2.7. QOutcomedata

At the discretion of the site, unless specified otherwise in a RSA grab8Aollected by phone

= =/ =4 =4

= =4 -4 -

Survival status at 90 days

Survival statust 6 months

HRQolmeasured by ESDat 6 manths

Disability status measured WYHODASt 6 monthsand baseline information to interpret
disability

Opinionsandbeliefs regarding participation in research (reported at 6 months)

8.9.2.8. Processelated outcomes

Time from index hospital admission to ICU adioiss
Time from ICU admission tandomization
Selected o-interventions

Compliance with allocateuhtervention(s).

8.9.3. Data required to inform Response Adaptive Randomization

ThisREMARvill use frequentadaptiveanalysesand incorporateRAR All variables usetb inform

RAR will be prepecified. The key variables include:

1.

Baselineand allocation status
a. Unique triatspecific number

b. Location (Country and Site code)
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