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Key points

Question

What is the effect of treatment for critically ill patients with COVID-19 on longer-term

mortality, disability and health-related quality of life (HRQoL)?
Findings

InthisBayesianadaptive randomizedclinical platformtrialthatincluded 4869 criticallyill
patients with COVID-19, the probability was high thatinterleukin-6 receptor antagonists and
antiplateletagentsimproved survivalat6 months (posterior probabilities of superiority
>99.9% and 95.0%). Long-term outcomes were not improved with therapeutic
anticoagulation (11.5%), convalescent plasma (54.7%), or lopinavir-ritonavir (31.9%), and
were worsened with hydroxychloroquine (posterior probability of harm 96.8%).
Corticosteroids did notimprove long-term outcomes, although enrollment had been

terminated early in response to external evidence.
Meaning

Among critically ill patients with COVID-19 randomized to receive one or more therapeutic
interventions, there was a high likelihood of improved 180-day mortality among patients

treated with IL-6 receptor antagonists and antiplatelets.



Abstract

IMPORTANCE The longer-term effects of therapies for the management of critically ill

patients with COVID-19 are unknown.

OBJECTIVE Todeterminethe effectof multiple interventions for critically illadults with

COVID-19 on longer-termoutcomes.

DESIGN, SETTING AND PARTICIPANTS Pre-specified secondary analysis of an ongoing
adaptive platform trial (REMAP-CAP) testing interventions within multiple therapeutic
domains,inwhich4869criticallyilladultpatientswith COVID-19were enrolled between9
March 2020 and 22 June 2021 from 197 sites in 14 countries. The final day-180 follow up was

completed on 2 March 2022.

INTERVENTIONS Patients were randomized to one or more interventions within six
treatmentdomains—immune modulators (n=2274), convalescentplasma(n=2011),
antiplatelet therapy (n=1557), anticoagulation (n=1033), antivirals (n=726), and

corticosteroids (n=401).

MAIN OUTCOMES AND MEASURES The main outcome was survival through day 180,
analyzed using a Bayesian piecewise exponential model. A hazard ratio (HR)<1 represented
improved survival (superiority), while aHR>1 represented worsened survival (harm); futility

was represented by a<20% relative improvementin outcome shown by aHR>0.83 (1/1.2).

RESULTS Among 4869 patientswhowererandomized (meanage, 59.3 years; 1537 (32.1%)
females), 4107 (84.3%) had known day 180 vital statusand 2590 (63.1%) were alive.
Interleukin-6 receptor antagonists and antiplatelet agents had a >99.9% and 95.0%

probability ofimproving 6-month survival compared with control (adjusted hazard ratios [HR]



0.74[95% Crl0.61-0.90] and 0.85[0.71-1.03]), while the probability of trial-defined statistical
futility (HR >0.83) was high for therapeutic anticoagulation (99.9%, HR 1.13[95% Crl 0.93-
1.42], convalescent plasma (99.2%, HR 0.99 [95% Crl 0.86-1.14]), and lopinavir-ritonavir
(96.6%, HR 1.06 [95% Crl1 0.82-1.38]), and the probability of harm from hydroxychloroquine
andthe combination oflopinavir-ritonavirand hydroxychloroquinewas high (96.9%and
96.8%,HR 1.51[95% Cr10.98-2.29]and 1.61[95% Crl0.97-2.67]). The corticosteroid domain
was stoppedearly, priortoreachingapredefined statistical trigger; therewasa57.1%to
61.6% probability ofimproving 6-month survival across varying hydrocortisone dosing

strategies.

CONCLUSIONS AND RELEVANCE Among critically ill patients with COVID-19 randomized to
receive oneormoretherapeuticinterventions, treatmentwithanIL-6receptorantagonist
had a>99.9% probability ofimproved 180-day mortality compared with patients randomized
tocontrol,andtreatmentwithanantiplatelethada 95.0% probability ofimproved 180-day
mortality compared with patients randomizedto control. Overall, when considered with
previously reported short-term results, the findings indicate that initial in-hospital treatment

effects were consistent for most therapies through 6 months.



Introduction

Randomized clinical trials in critically ill patients, including those with COVID-19, typically
assess short-term outcomes such as organ failure or 28-day mortality, with fewer published
trials assessing whether treatments affectlong-term survival and patient-centered outcomes
suchasdisabilityandhealth-related quality oflife (HRQoL). Longer-termsurvivalfree of
major disability andwith an acceptable HRQoL may be more importantto patientsthan
short-term survival.>* The World Health Organization and others have called for additional

research onthe effect of initial therapeutic interventions on longer-term outcomes.

The Randomized Embedded Multifactorial Adaptive Platformfor Community Acquired
Pneumonia(REMAP-CAP)trialisanongoinginternational, multicenter, randomized platform
trialevaluating multiple treatmentsfor patients with severe pneumoniainboth pandemic
and non-pandemic settings (NCT02735707) (Supplement 1).* Todate, the trial has reported
resultsforsixtreatmentdomainsforpatientswith COVID-19—corticosteroids, antivirals,
immune modulators, immunoglobulin, anticoagulation and antiplatelet therapy.>° The trial
primary outcome for patients with COVID-19 is the composite of hospital survival and organ
support provision up to 21 days. The trial reported benefit on this primary outcome for
interleukin-6 receptorantagonists (immune modulators), butnotforantivirals, anakinra
(immune modulator), convalescentplasma (immunoglobulin), therapeuticanticoagulation (in
critically ill patients), or antiplatelet therapies.®*° The corticosteroid domain was closed early
onthe basis of external evidence butamoderate probability of benefitwas observed.”
Whether these initial treatment effects translate into effects on longer-term survival,
disabilityandHRQoL isunknown. The objective ofthisstudywastoreportonthe effects of

these treatments on pre-specified longer-term outcomes including mortality, disability and



HRQoL at 6 months for patients randomized to one or more of the reported domains in the

trial.

Methods

Trial Design and Oversight

The design of REMAP-CAP has been reported previously.**° In brief, patients are assessed for
eligibility and potentially randomized to one or more interventions across multiple treatment
domains. Domainsencompasstherapeuticareasand containtwoormoreinterventions
(including control). The trial enrolls both critically ill and non-critically ill patients in separate
severity states, and distinct group-specific effects are estimated. Thisreportincludes only
criticallyillpatients asfollowupbeyond 90days does notinclude non-criticallyill patients.
Thetrialwas approved by relevantregional ethics committees and conducted in accordance
with Good Clinical Practice guidelinesandthe principles ofthe Declaration of Helsinki.
Written or verbal informed consent, in accordance with local legislation, was obtained from

patients or their substitute decision maker.

Participants

Adult patients (aged =18 years) admitted to an ICU with clinically suspected or
microbiologically confirmed COVID-19, and receiving respiratory or cardiovascular organ
support, were eligible for enrollment. Patients had to be enrolled within 48 hours of
admissionto ICU. Exclusion criteria along with additional inclusion and exclusion criteria for

each domain are shownin Table S1.5° Patients were enrolled from 197 sitesin 14 countries



(Table S2). Inview of racial and ethnic differences in outcomes during the pandemic, this trial
collected self-reported race and ethnicity from either the participants or their surrogates via
fixed categoriesappropriatetotheirregion, where ethicalapprovalallowed. Collection of

race and ethnicity datawas notapproved in Asia, Canada, and continental Europe.

Treatment Allocation

Patients were randomized via a centralized computer program with allocation ratios
dependent onresponse adaptive randomization and the number of interventions available at
each site. The interventions within each domain, including timing and doses, are reported
previously.>*°Inbrief, patientsinthe corticosteroid domainwere randomizedtoreceive a
fixed 7-day course of intravenous hydrocortisone, a shock-dependent course, or no
corticosteroid; patients in theimmune modulation domain wererandomizedtoreceive
tocilizumab, sarilumab (both interleukin-6 receptor antagonists [IL-6 RAs]), anakinra (an
interleukin-1 receptor antagonist), interferon-f1a, or noimmune modulator; patients in the
antiviral domain were randomized to receive lopinavir-ritonavir, hydroxychloroquine, the
combination of both therapies, or no antiviral; patients in the immunoglobulin domain were
randomizedtoreceive 2 units of high-titer, ABO-compatible convalescent plasma, delayed
convalescent plasma (given if clinical deterioration, only available in the US), or no
convalescent plasma; patients in the anticoagulation domain were randomized to receive
therapeutic-dose anticoagulation with heparin or pharmacologic thromboprophylaxis in
accordance with local usual care; and patients in the antiplatelet domain were randomized to
receiveaspirin,aP2Y12inhibitor(clopidogrel, prasugrel,orticagrelor),ornoantiplatelet
therapy. Patients could berandomizedtoadditionalinterventionswithin otherdomains,

depending on domains active at the site, patient eligibility, and consent (see



www.remapcap.org).* Other aspects of care were provided as per each site’s standard of

care.

Outcome Measures

The main outcome for this prespecified secondary analysis of longer-term outcomes was all-
causemortalitywithin6 months (day 180 afterrandomization), aprespecified secondary
outcome inthe REMAP-CAP core protocol. This was modelled as atime to event outcome for
this analysis. Additional secondary outcomes were prespecified in the Core Protocol and
included day 90 mortality, HRQoL atday 180 measured using the EQ-5D-5L utility score and
visual analogue score (VAS), and disability at day 180, measured using the 12-item World
Health Organization Disability Assessment Schedule (WHODAS) 2.0. The EQ-5D-5L is a
preference-based HRQoL instrumentcomprised offive dimensions: mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression. The EQ-5D-5L utility score is calculated
fromtheindividualresponseto eachitemandrangesfrom-0.593 (whereascoreof Ois
equivalentto death, negative values representing values as worse than dead) to 1.00 (the
value of full health), with higher values indicating better health states.** An EQ-5D-5L utility
score of Owasimputedforall patientsknownorimputedtobe deceasedatDay180. Forthe
EQ VAS, respondents are asked to indicate their present health state on a visual analogue
scale ranging from the worstimaginable health state (“0”) to the bestimaginable health state
(“100”).*13 The EQ-5D-5L utility score and EQ VAS have no established minimal clinically
important difference among critically ill patients. The WHODAS 2.0 covers six domains of
functioning with scores for eachitem from O (no difficulty) to 4 (extreme difficulty) and a
total score ranging from 0to 48, with higher scores representing greater disability. ** The

totalscoreisdivided by48 and multiplied by 100to convertitto a percentage of maximum



disability, with the percent score used to determine five mutually exclusive disability
categories, from no disability to complete disability.*> The MCID forthe WHODAS in critically

il patients is 10%.*°

Day 90 mortality was collected at all sites, whereas day 180 outcomes were collected only by
asubset (174/197, 88.3%) of sites. The decision to participate in the collection of longer-term
outcomeswasmaderegionallyorlocallyreflectingfunding, regulatoryapproval, and site
resourceavailability.Inthe UK, thelarge numbersofrecruited participantsfrom5 January
2021 to 25 February 2021 exceeded the capacity for extended follow-up of all patients within
therequiredtimewindow. Accordingly, atthetime, asubsetof participantswasrandomly
selected notto be followed-up. Overall, 587/787 (74.6%) survivors enrolled during this period

were followed through 6 months.

Survival statuswas assessed atdays 90 and 180 and determined using medical records, or
contactwiththe participant, their nextofkin, or other healthcare professional. Where a
participantwas deceased, the date of death wasrecorded. Day 180 HRQoL and disability in
survivorswere collected by centraltrial staff or site staff by telephone, with the patientora
proxy where the patientwas notavailable. EQ-5D-5L utility scores were calculated usingthe
crosswalk link function and the individual responses to the EQ-5D-5L descriptive system,
using the UK time trade off (TTO) value set.** EQ-5D-5L and WHODAS scores were only
includedwhenthe questionnaire was completed withinthe 12 weeksfollowing day 180

(additional details in Supplemental Methods).

Statistical Analysis



Thisstudyreportsthe analysis oflonger-term secondary outcomes prespecified inthe
REMAP-CAPtrial CoreProtocol (Supplement1). Theanalysis planforevaluatingthese
outcomes was finalized in a Statistical Analysis Plan (Supplement 1) on 10th March 2022,
priortounblindingtheday 180 outcomes. All patientswere analyzedinthe groupstowhich
theywereoriginallyrandomized. Thefullanalysis setincludedall criticallyill patients with
suspected or proven COVID-19 randomizedtoaninterventioninone or more of the six
domainswhich have beenclosedandreported, excluding patientswho had withdrawn

consent. For consistency with the original analyses,>°

the P2Y12inhibitor and aspiringroups
are reported as a pooled antiplatelet group, and the tocilizumab and sarilumab groups as a
pooled IL-6 RA group, given that both sets of interventions reached the prespecified
definition of equivalence on organ support-free days in the original analysis. Due to the low
number of patients randomized, the interferon-beta-1a group within the immune modulation

domain and the delayed convalescent plasma intervention within the immunoglobulin

domain were notanalyzed.

The primary analysis was performed using a Bayesian piecewise exponential model. The
underlying hazard rate was piecewise constant for each 15-day period up to day 90 and the
90-dayperiodfromday90to 180. The priordistributionforeachhazardratewasagamma
distributionwith 1day of exposureandamean equaltothetotalexposure (indays)divided
by the total number of events. The primary model estimated treatment effects (log HRs) for
eachinterventionrelative to controlwithineach domainwith standard normal priors. The
primary model included variables for each domain with each domain treatment as a category
(with controlinterventions from each domain set as the referent) and was adjusted for

location (site nested within country), patient age (categorized into 6 groups), sex, and time-



period (2-week epochs). The posterior distributions of the interventions’ hazard ratios (HR)
was summarized with medians, 95% credible intervals (Crls) and the probability thatan
interventionwas superiortothe controlforthatdomain (i.e.aHRlessthan 1.0). Harmwas
definedasthe probabilitythe HRwas greaterthan 1. Futilitywas defined asthe probability
that there was not more than a 20% relative improvement in outcome (HR>0.83 or 1/1.2). A
pre-specified interaction was modelled between antiplatelet therapy (pooled P2Y12 inhibitor
and aspirin group) in the antiplatelet domain and therapeutic-dose heparin in the
anticoagulation domain. Statistical thresholds based on posterior probabilities for superiority
andharmwere usedforthe primary outcometo determinetrial stoppingrules butnotused
to guide interpretation of other findings; rather, effect sizes along with posterior probabilities

are presented for all analyses.

Day 90 mortalitywasanalyzed withaBayesianlogisticregressionmodel. The EQ-5D-5L utility
score was analyzed with a two-part/mixture model including two components: 1) a
continuous distribution of EQ-5D-5L utility scores for patients who survived to day 180, and
2)apointmassatOfor patientswhodiedbeforeday 180. The posterior distributions ofthe
mean difference between treatment and control for EQ-5D-5L utility scores were
summarized with medians, 95% Crls and the probability that an intervention was superior to
the control forthatdomain (i.e. amean difference lessthan 0). Treatment effects were
estimated for all patients, along with estimates for survivors only. The EQ VAS was reported
using descriptive statistics only. The WHODAS disability category was analyzed with a two-
part/mixture model including two components: 1) an ordinal model of disability category for
patientsthatsurvivedtoday 180, and 2)the worst category of “death” for patients thatdied

before day 180. Similarly, the posterior distributions of the interventions' odds ratio (OR) for



WHODAS disability category for survivorswere summarized with medians, 95% Crisandthe
probability thatanintervention was superiorto the controlforthatdomain (i.e.aORless
thanl). The EQ-5D-5L utility scoreand WHODAS category were multiplyimputedasa
function of the patient’s covariates for patients censored alive before day 180 or missing the
HRQoL outcome. Sampling was from all patients enrolled in the timeframe and the sampling
probability was independent of treatment assignment. The relationship between shorter-
andlonger-term endpointswas assessed by plottingthe OSFD OR versus Day 180 mortality

HR for each intervention and reporting the coefficient of determination (R?).

Sensitivity analysesforthe mainoutcomeincluded, 1) excluding patientswithnegative SARS-
CoV-2testing, 2) removing adjustments for assignments in other domains and 3) estimating
independenteffectsofthetwointerleukin-6 receptorantagonistinterventionsandthetwo
antiplatelet interventions. For secondary outcomes, sensitivity analyses included no
imputation of missing EQ-5D-5L utilityand WHODAS scores. Posthoc sensitivity analyses
were conducted to evaluate the main outcome model and robustness to model assumptions,
including 1) the assumption of proportional hazards for treatment effects; 2) the assumption
of a parametric distribution of survival times (piecewise exponential); and 3) the use of prior

distributions in the Bayesian framework (Supplemental Methods).

Two subgroup analyses were performed stratifying treatment effects on day 180 mortality
based on the binary categories of receipt of invasive mechanical ventilation at baseline and
pre-existingimmunosuppression. Further details of allanalyses are providedinthe Statistical
Analysis Plan in Supplement 1. Data management and summaries were created using R

version 3.6.0, with the primary analysis computed in R version 4.1.2 using the rstan package



version2.21.1. Additionaldatamanagementandanalyseswere performedin SQL 2016, and

Stata version 17.0.

Results

Enrollment and Participant Characteristics

Atotal of 4869 patients were enrolled from 9 March 2020 through 24 June 2021 to one or
more ofthe sixreporteddomainsinthetrial. Seventy-eight patients withdrew consent,
resultingin4791 patientsincludedintheanalysis oflonger-termoutcomes (Figure 1). Of
these, 473 wererandomized at 19 sites thatonly participated in the 90-day follow-up,
including all sites in Nepal, India, and the United States. Details of recruitment and follow up
by country of enrollment are shown in Table S2. The final day 180 follow up was completed
on2March 2022. The baseline characteristics of the included patients are shownin Table 1.

Baseline characteristics by intervention within each domain are shownin Tables S3to S8.

Main Outcome

Ofthe 4318 patientsrandomized at sites participating in day 180 follow-up, day 180
mortality statuswasavailable for4107 (95.1%) patients. Patients with knownday 180
mortality status differed from those with unknown status; patients with unknown status
were younger, had higher frequencies of non-invasive ventilation receipt at baseline, lower
frequencies of invasive mechanical ventilation and vasopressor use at baseline, lower
APACHE Il scores, and were less likely to have prevalent asthma or COPD,

immunosuppressive disease, or to be receiving chronic immunosuppressive therapy (Table



S9). Of patients with known day 180 mortality status, 1517 (36.9%) patients had died. (Table
2 and Figure 2) Of patients who died by day 180, 6.0% (91/1516) of deaths occurred between
hospitaldischargeandday 180. The pooledinterleukin-6 receptorantagonistsand anti-
platelet treatment groups each had a high probability of benefit (>99.9% and 95.0%
respectively) comparedwiththeircontrolgroups. The probability of benefitforfixed dose
corticosteroids and shock-dependent corticosteroids compared to no corticosteroids was
61.6% and 57.1%, respectively. The probability of trial-defined statistical futility was high for
therapeutic anticoagulationinthe criticallyill (99.9%, HR 1.13[95% Crl 0.93-1.42]),
convalescentplasma(99.2%,HR0.99[95% Crl0.86-1.14]),andlopinavir-ritonavir (96.6%,HR
1.06 [95% Crl 0.82-1.38]). Hydroxychloroquine and its combination with lopinavir-ritonavir
had a high probability of harm (96.9% and 99.5%, HR 1.51[95% Crl 0.98-2.29]and 1.61[95%
Crl0.97-2.67]respectively) (Table 2and Figure S1). Results ofthe sensitivity analysesfornon-
negative COVID patients and in domain-specific populations were consistent with the primary
analysis(see TablesS10to S12andFigure S2). Posthocsensitivityanalysesfoundtheresults
were robustto model assumptions including the proportional hazards assumption (Figures
S3-S4 and Model Evaluation Report in the supplement). Across interventions there was a
strong association (R?= 0.84) between the ORs for the composite of in-hospital mortality and
organsupportfreedaystoday 21 (primary outcome inthetrial) andthe reciprocals of day

180 mortality hazard ratios (Figure S5).

Secondary Outcomes

The ORsforday 90 mortality are shownin Table S13and Figure S6. Results were consistent

with the day 180 mortality analysis.



Ofthe 2589 survivorsatsites participatinginfollowup,the EQVASwasavailablein 1009
patients (39.0%), the EQ-5D-5L utility score in 989 patients (38.2%),andthe WHODASin 720
patients (27.8%) (Figure 1). Patients without EQ-5D-5L utility and WHODAS scores differed
fromthose with scores - patients missing scores were younger; received less high-flow nasal
oxygen and more non-invasive and invasive ventilation, and were less likely to have
immunosuppressive disease or be receiving chronic immunosuppressive therapy (Tables S14

and S15).

Inthe overall cohort, the median (IQR) EQ-5D-5L utility score in survivors was 0.74 (0.55to
0.88;n=989). The median (IQR) EQ VAS score was 75 (50t0 85; n=1009). The proportion of
patients reporting problemsineach domainandthe EQ VAS scores are shownin Tables S16
and S17. Among survivors, the adjusted mean difference (95% Crl) inthe EQ-5D-5L utility
score in the pooled antiplatelet group was 0.08 (0.00 to 0.15) higher compared with control,
withaposterior probability of superiority of 97.4%, whileamongall patients (survivorsand
non-survivors) the adjusted mean difference (95% Crl) was 0.08 (0.02 to 0.13) with a
probability of superiority of 99.6% (Table 3). Among all patients, the adjusted mean
difference in the pooled IL-R RAs was 0.08 (0.02 to 0.13) higher compared with control, with
a posterior probability of 99.5%. The mean EQ-5D-5L utility score in the lopinavir-ritonavir
group was lower than the control group, with a posterior probability of harm of 98.7% among
survivors,and98.4% amongallpatients. The meandifferencein EQ-5D-5L utility scores
between each remainingintervention andtheir control group are shown in Table 3and

Figure S7.

Disability in survivorsis shownin Tables S18 and S19. 37.9% (273/720) of survivors had

moderate, severe, orcomplete disability atday 180. The 95% Crlsforthe ORsfor WHODAS



disability category were wide, with intervals crossing 1 for all interventions (Figure S8).
Amongthese interventions, pooledinterleukin-6 receptor antagonists and anakinrahad a
92.6% and 90.8% probability of reducing disability and lopinavir-ritonavir had a 91.7%

probability of worseningdisability.

Results for the sensitivity analyses of the EQ-5D-5L utility score and WHODAS without

imputationformissing scoreswere consistentwiththeimputedanalysis (Tables S20-S21).

Subgroup Analyses

Treatmenteffects onday 180 mortality didnotmeaningfully vary by invasive mechanical
ventilation status at baseline (Tables S22-S23 and Figure S9). In patients with
immunodeficiencyatbaseline, therapeuticanticoagulationandantiplatelettherapyhad
posterior probabilities of worsened day 180 mortality of 98.8% and 92.4% (Table S24-S25 and

Figure S10).

Discussion

Inthis prespecified secondary analysis of a Bayesian adaptive randomized clinical platform
trial thatincluded 4791 critically ill patients with COVID-19, there was a >99.9% and 95.0%
probability that interleukin-6 receptor antagonists and antiplatelet agents improved survival
through 6 monthsrespectively. Incontrast, survival was notimproved with therapeutic
anticoagulation, convalescent plasma, or lopinavir-ritonavir, and the probability that survival
was worsened with hydroxychloroquine alone or in combination with lopinavir-ritonavir was
96.8%. Corticosteroids did not confer a high probability of improved longer-term survival, but

enrollmentintothisdomainwasclosedearlyinresponsetoexternalevidence whichmay



limit statistical power to detect any potential effect. Although the majority of deaths

occurred early, 6% of all deaths occurred between hospital discharge and day 180.

Interventions are delivered in critically ill patients with the goal of increasing long-term
survivalaswellasimproving HRQoL andfunctional statusin survivors. However mostclinical
trials in critically ill patients have evaluated shorter-term outcomes, many of which may not
be patient-centered.!’” Longer-term trajectories after critical illness, including acute
respiratory distress syndrome (ARDS) and sepsis, are characterized by frequent
rehospitalization, sustained impairments in HRQoL and functional status, an excess hazard of
mortality, and exacerbation of chronic comorbidities which may persist for years after initial
hospitalization.'®?® Patients who initially survive face later mortality and morbidity hazards
thatmay offsetpotential benefits oftreatment. Accordingly, the effectof manytreatments
administeredinthe ICU on long-term outcomes after critical illness —including COVID-19—
remainuncertain. Althoughthe REMAP-CAP trialevaluated ahospital-based primary
outcome reflecting survival to discharge and, in survivors, receipt of ICU-level organ support,
the protocol included the collection of longer-term (6-month) outcomes reflecting survival,
HRQoL anddisability. Overall, there was a strong correlation betweenthetrial primary

outcome and 6-monthoutcomes.

There was broad variation in 6-month HRQoL and disability scores. The majority of survivors
reported favorable HRQoL and functional status, although approximately 1 in 3 patients had
atleast moderate disability that persisted through 6 months (although participants’ baseline
disability was not known). Interleukin-6 receptor antagonists, whichimproved organ support-
free days, also had a>99.9% probability of improving survival over 6 months compared to no

immune modulator. Furthermore, among survivors, therewas an 87.0% probability of



improved HRQoL and 92.6% probability of reduced disability, suggesting thatimprovementin
survivalwasnotoccurring atthe expense of poor-quality survival. Although antiplatelet
agents did notimprove the organ support-free days outcome, they had a 92.3% and 95.0%
probability ofimproved day 90 and day 180 survival,anda97.4% probability ofimproved
HRQoL insurvivors at6 months. When death and HRQoL were evaluated asa composite, the

probability of superiority was 99.6%.

Although there was a 93% probability that fixed dose hydrocortisone improved organ
support-free days, no early or late effect on survival was observed. Other treatments that did
not improve organ support-free days, including therapeutic anticoagulation, convalescent
plasma, lopinavir-ritonavir, and hydroxychloroquine, were similarly ineffective inimproving
longer-term outcomes. Overall, there was a strong correlation between organ support-free

days and longer-term outcomes in critically ill patients with COVID-19.

Tothe best of our knowledge thisis the largest trial that has reported on the effect of
treatmentsfor COVID-19 onlonger-termmortality, HRQoL and disabilityin criticallyill
patients. The HRQoL and disability outcomes in this trial are similar to observational cohort
reports of critically ill survivors of COVID-19,%*%® and similar to both observational and trial
cohorts of critically ill patients prior to the pandemic.?**"?® Although there do not appear to
belarge effects of ICU-based treatments on either HRQoL or disability, itis encouraging that
overallincreasesinlonger-termsurvival are notaccompanied by adecrementin HRQoL or
increaseddisability. Thereisatheoreticalriskthatatreatmentthatsaveslivesamongst
criticallyill patients may convert non-survivors into survivors who have poor quality of
survival. ArecentsystematicreviewevaluatingHRQoL inrandomizedtrialsreportinga

survival benefitin critically ill patients found only 2.9% of studies reporting a significant



reduction in mortality also reported on HRQoL.?® Of those trials reporting HRQoL, results
were inconsistent, with 2 studies reporting improvements in both survival and HRQoL, 3
reporting no difference in HRQoL in survivors, and 2 reporting lower HRQoL in survivors.*®
The present study demonstrates that the improved survival associated with interleukin-6
receptor antagonists and antiplatelet agents does not resultin alower HRQoL in survivors.
Giventhe global effect of COVID-19, small differences in mortality or other patient-centred
outcomes suchas HRQoL and disability canresultinimportant clinical and health economic

benefits at the population level, particularly in a global pandemic.

Limitations

Thisstudyhasseverallimitations. First, thetrialused an open-label design, althoughthe
mortality outcome is at a lower risk for bias. Second, the collection of outcomes beyond day
90 was not mandated although 6-month survival status was available for 85.7% of patients.
Notallregionsandsites collected HRQoL and disability outcomes and there was a substantial
amount of missing data for these outcomes. Bayesian multiple imputation techniques were
used to account for missing data and sensitivity analyses without imputation did not
meaningfully change the results. Third, HRQoL and disability scores could not be collected at
baselinewnhile patientswere criticallyill, and therefore thistrial could notassure balance
acrossrandomization groups, nor couldthistrial evaluate change in score overtime. Assuch,
itispossible thatdifferencesin HRQoL ordisability may have beenduetoimbalancesin
these measures atbaseline, although randomization and temporal and site adjustmentinthe
models would have been expected to balance these across the treatment arms. Fourth, the

results relate to the effectiveness of interventions on prior variants of COVID-19 and prior to



widespread availability of vaccination, and the effectiveness on newer variants and
vaccinated patients is unknown. Further study is needed to determine whether the observed

impacts are sustained through different waves of the pandemic.

Conclusions

Among critically ill patients with COVID-19 randomized to receive one or more therapeutic
interventions, treatment with an IL-6 receptor antagonist had a >99.9% probability of
improved 180-day mortality compared with patients randomized to control, and treatment
withanantiplatelethad a 95.0% probability ofimproved 180-day mortality compared with
patientsrandomizedtocontrol. Overall, whenconsideredwith previously reported short-
term results, the findings indicate that initial in-hospital treatment effects were consistent for

most therapies.
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Figures

Figure 1. Cohort developmentin an analysis of longer-term follow-up of critically il
participants in the REMAP-CAP COVID-19 Clinical Trial

Figure 2. Kaplan Meier Curves for Mortality through Day 180

Each Kaplan-Meier curve summarizes 180-day all-cause mortality in critically ill patients for each
treatment within each domain. The probability of superiority of each active intervention to control for
180-day mortality is reported from the fully adjusted Bayesian model (adjusting for other treatments
from other domains, site, time, sex, and age). Censored subjects are indicated on the Kaplan-Meier
curve as vertical tick marks.



Tables

Table 1: Baseline characteristics of patients in one or more domains included inthe

analysis of mortality at 180 days?

Characteristic

N=4791

Age in years, median (IQR)
Male sex, n/N (%)
Female sex, n/N (%)
Race/Ethnicity 2, n/N (%)
Asian
Black
Mixed
Other b
White
Confirmed SARS-CoV?2 infection, n/N (%) ¢
Body mass index, kg/m2, median (IQR)
APACHE Il score 9, median (IQR)
Pre-existing conditions, n/N (%) ©
Diabetes mellitus
Respiratory diseasex
Asthma/COPD
Other
Kidney disease
Severe cardiovascular disease
Immunosuppressive disease
Chronic immunosuppressive therapy
Time to enrolment, median (IQR)
From hospital admission, days
From ICU admission, hours
Acute respiratory support, n (%)
None/supplemental oxygen only
High flow nasal cannula
Non-invasive ventilation only
Invasive mechanical ventilation
ECMO, n/N (%)
Vasopressor support, n (%)
Median (IQR) acute physiology and laboratory values f
PaO>/FIO>
C-reactive protein, pg/mL
Creatinine, mg/dL
Lactate, mmol/L
Platelets, x109/L
Bilirubin, mg/dL

60 (51 - 68) [N=4790]
3253/4790 (67.9)
1537/4790 (32.1)

504/3557 (14.2)
160/3557 (4.5)
69/3557 (1.9)
159/3557 (4.5)

2665/3557 (74.9)

4139/4764 (86.9)
30.5 (26.6 — 35.8) [N=4317]

13 (8-19) [N=4673]

1404/4788 (29.3)

1067/4788 (22.3)
897/4788 (18.7)
218/4788 (4.6)
370/4427 (8.4)
376/4703 (8.0)
190/4788 (4.0)
175/4788 (3.7)

1.7 (0.9 -3.3)
16.7 (9.1 — 22.5)

7(0.2)

1198 (25.0)
1848 (38.6)
1746 (36.4)
414729 (0.1)
1005 (21.0)

116 (89 - 158) [N=4368]
117 (65 - 192) [N=3585]
0.8 (0.7 - 1.1) [N=4681]
1.3 (1.0 - 1.8) [N=4205]

245 (183 - 314) [N=4626]
0.5 (0.4 - 0.8) [N=4443]




Percentages may not sum to 100 because of rounding. SD denotes standard deviation; APACHE, Acute Physiology and

Chronic Health Evaluation; COPD, chronic obstructive pulmonary disease; IQR, interquartile range; ECMO, extracorporeal

membrane oxygenation.

aBaseline characteristics by intervention in each of the six domains can be found in Tables $3-S8

bSelf-reported via fixed categories. Data collection was not approved in Asia, Canada, and continental Europe. “Other”
includes “other ethnic group” and those who declined to respond or were not asked by registration personnel.

¢SARS-CoV2 infection was confirmed by respiratory tract polymerase chain reaction test.

dMeasures the severity of illness based on age, medical history, and physiological variables. Scores range from 0 to 71;
higher numbers represent greater risk of death. The median score of 12 is typical for patients with COVID-19 admitted to
intensive care units (ICUs).

eKidney disease was determined from the most recent stable serum creatinine level prior to this hospital admission,
exceptinpatientswhowerereceiving dialysis. Abnormalkidney functionwas defined as acreatinine level of 130 umol/L
orgreater (1.5mg/dL) formales or 100 umol/L or greater (1.1 mg/dL) for females not previously receiving dialysis.
Cardiovascular disease was defined as New York Heart Association class IV symptoms. Immunosuppression was defined
by the receipt of recent chemotherapy, radiation, high-dose or long-term steroid treatment, or presence of
immunosuppressive disease.

fLaboratory results available when captured for clinical care. Although specific laboratory cut-offs may vary, ranges for the
followingvariables are generally considered normal: P,02/FiO2 ratio 2400; creatinine <1.2 mg/dL; platelets 2150 x10°/L;
and bilirubin <1.2mg/dL.



Table 2: Day 180 mortality

Probability of

Probability of

Probability of

Day 180 Estimated Difference in Superiority of Futility of Superiority of
N mortality2, n/N Adjusted Hazard Ratio P (95% Crl) Day 180 mortality P .y y . Intervention for
Intervention Intervention
(%) (95% Crl) © %) ¢ (%) ¢ organ support
0 0 freedays (%)©
Immune Modulation Domain f
IL-6 receptor antagonists 1433 436/1248 (34.9) 0.74 (0.61 to 0.90) —— -7.9% (-13.2% to -2.7%) >99.9% 12.2% >99.9%
Anakinra 371  138/325(42.5) 0.96 (0.75t01.23) —E— -1.3% (-6.9% to 4.5%) 63.7% 85.9% 50.0%
No immune modulator 406 140/350 (40.0) 1 (referent) - - - -
Immunoglobulin Domain
Convalescent plasma 1078 370/944 (39.2) -0.3% (-4.1% to 3.5%) 54.7% 99.2% 26.6%
V.09 \U.OU w J..J.H-}
No convalescent plasma 911 324/790 (41.0) 1 (referent) - - - -
Antiplatelet Domain
Antiplatelet agent 9 1019 274/871 (31.5) 0.85(0.71t01.03) —W— -3.5% (-7.9% to 0.7%) 95.0% 57.7% 62.8%
No antiplatelet agent 527  143/441 (32.4) 1 (referent) - - - -
Anticoagulation Domain
gTherape“t'C anticoagulation o4 165/403 (40.9) 1.13 (0.93 to 1.42) . 3.2% (-1.7% to 8.5%) 11.5% 99.9% 10.8%
Usual care
thromboprophylaxis 511 147/418 (35.2) 1 (referent) - - - -
Antiviral Domain
Lopinavir-ritonavir 256 81/226 (35.8) 1.06 (0.82 to 1.38) —i— 1.8% (-4.3% to 7.3%) 31.9% 96.6% 11.4%
Hydroxychloroquine 50 16/41 (39.0) 1.51 (0.98 to 2.29) — 11.6% (1.7% to 21.6%) 3.2% 99.6% 0.4%
ti‘;r:::)';a“o” antiviral 27 13/26 (50.0)  1.61(0.97 to 2.67) ——B——— 13.8% (2.6% to 24.7%) 3.2% 99.5% 0.3%
No antiviral 362 107/311 (34.4) 1 (referent) - - - -
Corticosteroid Domain
Fixed dose corticosteroids 137 34/109 (31.2) 0.93(0.61to 1.47) —&—— -1.4% (-11.7% to 7.8%) 61.6% 69.1% 94.6%
Shock-dependent 147  39/137 (285) 0.96 (0.61 to 1.50) —@—— 0.0% (-11.5% to 10.4%) 57.1% 72.5% 75.6%
corticosteroids
No corticosteroid 101 27179 (34.2) 1 (referent) - - - -
I I I I I
05 1.0 15 20 30
Favors Favors 38
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Crl denotes credible interval; OSFD, organ support free days.

aDue to censoring, reported day 180 mortality rates are restricted to patients at sites participating in day 180 follow-up with known day 180 vital status. The Kaplan Meier curves in Figure 2
include additional exposure and events from patients that were censored before day 180 or enrolled at sites that did not participate in day 180 follow-up.

bHazard ratios <1 indicate improved survival while hazard ratios >1 indicate worsened survival

¢The difference in Day 180 mortality is determined from the Day 180 mortality rates which are estimated from the primary analysis model. For each domain, day 180 mortality rates are
estimated for the population of patients randomized within that domain based on their baseline covariates and the estimated model parameters. For each patient within the domain
population, separate survival curves are predicted assuming the patient received each intervention within the domain. The survival curves are averaged across patients to summarize the
average survival for each intervention within the domain population.

dThe probability of superiority (HR<1) and futility (HR>1/1.2) is computed from a Bayesian piecewise exponential model using the posterior distribution.

€OSFD are a composite ordinal scale consisting of survival to hospital discharge and days free of organ support to day 21. Probabilities may differ from those presented in the original
manuscript for each domain due to changes in patient consent.

fDomains are ordered based on the total number of patients enrolled in the domain from largest to smallest

835 patients within the antiplatelet and anticoagulation domains were randomized to the prespecified combination of therapeutic anticoagulation and an antiplatelet agent. The combination
effect provides the effect of giving both therapeutic anticoagulation and antiplatelet interventions together in combination (relative to giving control in both domains). This is estimated by
multiplying the hazard ratio for antiplatelet, therapeutic anticoagulation and the interaction effect for antiplatelet and therapeutic anticoagulation. The HR for the combination effect is 1.34
(0.82 to 2.23) with a probability of superiority of 11.6%. The HR for the therapeutic anticoagulation/antiplatelet interaction is 1.39 (0.87 to 2.19).
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Table 3: Day 180 HRQoL ?

Probability of Probability of

sigrS%zz:E”SIg) Dif;z?é;l:(te(ei(: 2/:] ?\E/iiCors Superior.ity Qf Adjusted Mean Difference in Survivors and Non-Survivors liiﬁigggx?z
[N] (95% Crl) b lsnjf\::\//i?:c(); )T (95% Crl) ® Survivors and Non-
Survivors (%) 2

Immune Modulation Domain ¢

IL-6 receptor antagonists 0.66 (0.29) [N=302] 0.04(-0.03t00.12) 87.0% 0.08(0.02t00.13) —a— 99.5%

Anakinra 0.72(0.28) [N=78] 0.07(-0.03t00.18) 91.5% 0.05(-0.03t00.13) L 89.6%

Control 0.64(0.29) [N=92] 0 (referent) - 0 (referent) -
Immunoglobulin Domain

Convalescent plasma 0.62(0.32) [N=216] -0.03(-0.09t00.03) 18.8% -0.02(-0.061t00.03) —— 25.2%

Control 0.64(0.29)[N=174] 0 (referent) - 0 (referent) -
Antiplatelet Domain

Antiplatelet 0.69(0.27)[N=163] 0.08(0.00t00.15) 97.4% 0.08(0.02t00.13) —a— 99.6%

Control 0.63(0.30) [N=95] 0 (referent) - 0 (referent) -
Anticoagulation Domain

Therapeutic anticoagulation 0.67(0.28)[N=116] 0.01(-0.07t00.09) 59.2% -0.02(-0.07t00.04) —a— 28.8%

Thromboprophylaxis 0.67(0.30)[N=124] 0 (referent) - 0 (referent) -
Antiviral Domain

Lopinavir-ritonavir 0.62(0.3)[N=74] -0.10(-0.19t0-0.01) 1.3% -0.08(-0.15t0-0.01) —— 1.6%

Hydroxychloroquine 1.00(NA)[N=1] NA NA NA NA

Combination antiviral therapy 0.58(0.19)[N=2] NA NA NA NA

Control 0.71(0.27)[N=101] 0 (referent) - 0 (referent) -
Corticosteroid Domain

Fixed dose corticosteroids 0.79(0.20) [N=27] -0.01(-0.18t00.16) 45.9% 0.006 (-0.13t00.14) 53.1%

ig:’tlcl‘ods‘:gfglzzm 0.77(0.17)[N=34]  -0.02(-0.18t00.14) 41.0% -0.006(-0.1300.12) I 46.7%

Control 0.75(0.28) [N=21] 0 (referent) - 0 (referent) -

SD denotes standard deviation; IQR, interquartile range; NA, not available; Crl, credible interval. -0-|15 -0-|10 -0-|05 0 0-|05 0-16 0-!15
Favors Favors
usual care treatment
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aResults for the EQ VAS and the WHODAS are available in Supplement Tables S17 to 519

bThe probability of superiority and adjusted mean difference are computed from the posterior distribution of a Bayesian two-part/mixture model that multiply imputes EQ-5D-5L utility
scores using patients’ baseline covariates for 1) patients censored alive before 6 months and 2) patients known to be alive at 6 months with unknown HRQoL. For patients that are censored
before 6 months, first 6-month mortality outcomes are multiply imputed from the piecewise exponential component of the Bayesian two-part/mixture model. For patients that are known or
imputed to be alive at 6 months, a value of EQ-5D-5L is multiply imputed from the continuous component of the two-part/mixture model. For patients that are imputed as dead by 6 months,
EQ-5D-5L is set to 0 and they do not contribute to the analysis of EQ-5D-5L in survivors. In this analysis, 4307 of 4791 patients (90%) have known survival status at 6 months and a mortality

outcome is multiply imputed for the remaining 484 (10%) of patients. Of the 2590 patients known to be alive at 6 months, 852 (33%) have known EQ-5D-5L utility score and the remaining
1738 (67%) are imputed.

¢Domains are ordered based on the total number of patients enrolled in the domain from largest to smallest
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180-Day Outcomes in Critically Ill Patients with COVID-19 in the REMAP-
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Laffey, Edward Litton, John Marshall, Colin McArthur, Daniel McAuley, Shay McGuinness, Ary Neto, Alistair
Nichol (Chair), Neil Orford, Jason Phua, Kathryn Rowan, lan Seppelt, Steve Webb

ACE-2 RAAS Domain

Rebecca Baron, Lennie Derde, Slava Epelman, Claudia Frankfurter, David Gattas, Frank Gommans, Anthony
Gordon, Rashan Haniffa, David Huang, Edy Kim, Francois Lamontagne, Patrick Lawler (Chair), David Leaf,
John Marshall, Colin McArthur, Daniel McAuley, Bryan McVerry, Muthiah Vaduganathan, Roland van

Kimmenade, Frank van de Veerdonk, Steve Webb



Statistical Analysis Committee

Michelle Detry, Mark Fitzgerald, Roger Lewis (Chair), Anna McGlothlin, Christina Saunders

Statistical Design Team

Lindsay Berry, Scott Berry, Elizabeth Lorenzi

Data Coordinating Team

Adrian Buzgau, Cameron Green, Alisa Higgins

Project Management

Australia and Saudi Arabia: Jane Parker, Rebecca McEldrew, Claire Reynolds

Canada: Zahra Bhimani, Marlene Santos

CCA: Vanessa Singh, Abigail Beane, Rashan Haniffa, Timo Tolppa, Sumayyah Rashan

Europe: Nora Azergui, Sara Bari, Mercedes Beltran, Wilma van Bentum-Puijk, Curt Brugman, Erika
Groeneveld, Mina Jafarzadeh, Nicole Keijzer-Timmers, Esmee Kester,Maaike Koelink, Marion Kwakkenbos-
Craanen, Clementina Okundaye, Lorraine Parker, Svenja Peters, Sophie Post, llse Rietveld, Irma Scheepstra-
Beukers, Gerwin Schreuder Albertine Smit

Germany: Nicole Brillinger, René Markgraf, Fred Christian Eichinger

Global: Cameron Green

Ireland: Kate Ainscough, Kathy Brickell, Peter Doran

New Zealand: Anne Turner

United Kingdom: Farah Al-Beidh, Aisha Anjum, Janis-Best Lane, Walton Charles, Elizabeth Fagbodun,
Frances Barton, Lorna Miller, Paul Mouncey, Karen Parry-Billings, Sam Peters, Alvin Richards-Belle, Michelle
Saull, Stefan Sprinckmoller, Daisy Wiley, Robert Darnell, Carly Au, Lucy Stronach

United States of America: Kim Basile, Meredith Buxton, Kelsey Linstrum, Stephanie Montgomery, Tracey

Roberts, Renee Wunderley
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Research Online: Marloes van Beurden, Evelien Effelaar, Joost Schotsman,
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Kalchthaler, Andrew King, Daniel Ricketts, Salim Malakouti, Oscar Marroquin, Edvin Music, Kevin Quinn
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Ishani, Sumayyah Rashan, Timo Tolppa, Ishara Udayanga.

Clinical Trials Groups

The REMAP-CAP platform is supported by the Australian and New Zealand Intensive Care Society Clinical
Trials Group, the Canadian Critical Care Clinical Trials Group, the Irish Critical Care Clinical Trials Network,

the UK Critical Care Research Group and the International Forum of Acute Care Trialists.

REMAP-CAP was supported in the UK by the NIHR Clinical Research Network and we acknowledge the
contribution of Kate Gilmour, Karen Pearson, Chris Siewerski, Sally-Anne Hurford, Emma Marsh, Debbie
Campbell, Penny Williams, Kim Shirley, Meg Logan, Jane Hanson, Anne Oliver, Mihaela Sutu, Sheenagh
Murphy, Latha Aravindan, Joanne Collins, Holly Monaghan, Adam Unsworth, Seonaid Beddows, Laura Ann
Dawson, Sarah Dyas, Adeeba Asghar, Kate Donaldson, Tabitha Skinner, Nhlanhla Mguni, Natasha Muzengi,
Ji Luo, Joanna O’Reilly, Chris Levett, Alison Potter, David Porter, Teresa Lockett, Jazz Bartholomew, Clare
Rook, Hannah Williams, Alistair S Hall, Hilary Campbell, Holly Speight, Sandra Halden, Susan Harrison,
Mobeena Naz, Charles Rounds, Kaatje Lomme, Johnathan Sheffield, William Van’t Hoff, James D
Williamson, Catherine Birch, Morwenna Brend, Emma Chambers, Sarah Crawshaw, Chelsea Drake, Heather
Harper, Stephen Lock, Eleanor OKell, Amber Hayes, Susan Walker, Jayne Goodwin, Helen Hodgson, Yvette
Ellis, Dawn Williamson, Madeleine Bayne, Shane Jackson, Rahim Byrne, Sonia McKenna, Alison Clinton,
NIHR Urgent Public Health Group: https://www.nihr.ac.uk/documents/urgent-public-health-group-
members/24638#Members

REMAP-CAP was supported in France by the CRICS-TRIGGERSEP network

REMAP-CAP was supported in Ireland by the Irish Critical Care Clinical Trials Network and we acknowledge

the contribution of Kate Ainscough, Kathy Brickell and Peter Doran.

REMAP-CAP was supported in the Netherlands by the Research Collaboration Critical Care the Netherlands
(RCC-Net).

REMAP-CAP was supported in Canada by the Canadian Institutes of Health Research, St. Michael’s Unity

Health, and the Canadian Critical Care Trials Group

REMAP-CAP was supported in the United States by the Translational Breast Cancer Research Consortium,

the UPMC Learning While Doing Program, and the Global Coalition for Adaptive Research
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Site Investigators and Research Coordinators

Australia:

The Alfred Hospital: Andrew Udy, Phoebe McCracken, Meredith Young, Jasmin Board, Emma Martin;
Ballarat Health Services: Khaled El-Khawas, Angus Richardson, Dianne Hill, Robert ) Commons, Hussam
Abdelkharim;

Bankstown Hospital: Manoj Saxena, Margaret Muteithia, Kelsey Dobell-Brown;

Bendigo Hospital: Cameron Knott, Julie Smith, Catherine Boschert;

Blacktown Hospital: Latesh Poojara, Treena Sara, Kiran Nand;

Caboolture Hospital: Julia Affleck, Arif Shaikh, Andrew Murray, Thuy Frakking, Mahesh Ramanan;
Campbelltown Hospital: Ritesh Sanghavi, Deepak Bhonagiri, Kelsey Dobell-Brown, Megan Ford;
Canberra Hospital: Harshel G. Parikh, Bronwyn Avard, Mary Nourse, Bree McDonald, Natasha Edmunds;
Concord Repatriation General Hospital: Winston Cheung, Helen Wong;

Eastern Health (Box Hill, Maroondah & Angliss Hospitals): Joanna Simpson, Graeme Duke, Peter Chan,
Brittney Carter, Stephanie Hunter;

Fiona Stanley Hospital: Edward Litton, Adrian Regli, Susan Pellicano, Annamaria Palermo, Ege Eroglu;
Flinders Medical Centre: Shailesh Bihari, Russell D Laver, Xia Jin, Julia Brown, Joanne Mclntyre;
Footscray Hospital: Craig French, Samantha Bates, Miriam Towns, Yang Yang, Forbes McGain;

Gold Coast University Hospital: James McCullough, Mandy Tallott;

John Hunter Hospital: Nikhil Kumar, Rakshit Panwar, Amber-Louise Poulter, Krishna Sunkara;
Launceston General Hospital: Matthew Brain, Sarah Mineall;

Liverpool Hospital: Anders Aneman, Jennene Miller, Kelsey Dobell-Brown;

Logan Hospital: Hayden White, Kristen Estensen, Lynette Morrison, Joanne Sutton, Melanie Cooper;
Lyell McEwin Hospital: Roy Fischer, Vishwanath Biradar, Natalie Soar;

Mater Hospital Brisbane: Anne Leditschke, Mackenzie Finnis, Katherine Jongebloed;

Monash Health (Monash Medical Centre, Dandenong Hospital & Casey Hospital): Yahya Shehabi, Wisam Al-
Bassam, Amanda Hulley, Umesh Kadam, Kushaharan Sathianathan;

Nepean Hospital: lan Seppelt, Christina Whitehead, Julie Lowrey, Rebecca Gresham, Kristy Masters;
Northern Beaches Hospital: Matt Phillips, Lenae Terrill;

Princess Alexandra Hospital: Peter Kruger, James Walsham, Jason Meyer, Meg Harward, Cassie Jones;
The Prince Charles Hospital: Kara Brady, Cassandra Vale, Kiran Shekar, Jayshree Lavana, Dinesh Parmar;
Prince of Wales: Gordon Flynn, Claire Harrington;

The Queen Elizabeth Hospital: Sandra Peake, Patricia Williams, Catherine Kurenda;

Red(cliffe Hospital: Stuart Baker, Maree Duroux, Megan Ratcliffe;

Rockhampton Hospital: Helen Miles, Antony Attokaran;

Royal Adelaide Hospital: Marianne Chapman, Stephanie O’'Connor, Kathleen Glasby, Justine Rivett, Nerissa

Brown;



Royal Darwin Hospital: Lewis Campbell, Kirsty Smyth;

Royal Melbourne Hospital: Jeffrey Presneill, Deborah Barge, Kathleen Byrne;

Royal North Shore Hospital: Pierre Janin, Elizabeth Yarad, Frances Bass, Naomi Hammond, Anne O’Connor;
Royal Perth Hospital: Sharon Waterson, Steve Webb, Robert McNamara, Melanie Boardman;

Royal Prince Alfred Hospital: David Gattas, Heidi Buhr, Jennifer Coles;

Sir Charles Gairdner Hospital: Sacha Schweikert, Bradley Wibrow, Matthew Anstey, Rashmi Rauniyar;
St George Hospital: Kush Deshpande, Frank van Haren, Pam Konecny, Raymond Tung, Deborah Inskip;
St. John of God Midland Public and Private Hospitals: Ed Fysh, Ashish Davda, Bhaumik Mevavala;

St. John of God Hospital, Murdoch: Annamaria Palermo, Adrian Regli, Bart De Keulenaer;

St. John of God Hospital, Subiaco: Ed Litton, Janet Ferrier;

St. Vincent’s Hospital (NSW): Priya Nair, Hergen Buscher, Claire Reynolds, Sally Newman;

St. Vincent’s Hospital (VIC): John Santamaria, Leanne Barbazza, Jennifer Homes, Roger Smith;
Sunshine Coast University Hospital: Peter Garrett, Lauren Murray, Jane Brailsford;

Sunshine Hospital: Craig French, Gerard Fennessy, John Mulder, Rebecca Morgan;

The Sutherland Hospital: Anas Naeem, Laura Fagan, Emily Ryan;

Toowoomba Hospital: Vasanth Mariappa, Judith Smith;

University Hospital Geelong: Scott Simpson, Matthew Maiden, Michelle Horton, Jemma Trickey;
Werribee Mercy Hospital: Umesh Kadam, Marlene Gojanovic;

Westmead Hospital: Vineet Nayyar, David Bowen, Jing Kong, Jenyfer Joy;

Wollongong Hospital: Martin Sterba, Wenli Geng;

Belgium:
Ghent University Hospital: Pieter Depuydt, Jan De Waele, Liesbet De Bus, Jan Fierens, Stephanie Bracke,

Joris Vermassen, Daisy Vermeiren;

Canada:

Brantford General Hospital: Brenda Reeve, William Dechert;

Centre de Recherche de I'Institut Universitaire de Cardiologie et de Pneumologie de Québec: Francois
Lellouche, Patricia Lizotte;

Centre Hospitalier de I'Universite de Montreal: Michaél Chassé, Francois Martin Carrier, Dounia Boumahni,
Fatna Benettaib, Ali Ghamraoui;

CHU de Québec - Université Laval: Alexis Turgeon, David Bellemare, Eve Cloutier, Rana Daher, Olivier
Costerousse, Marie-Claude Boulanger, Emilie Couillard-Chénard, Francois Lauzier, Charles Francoeur;
Centre Hospitalier Universitaire de Sherbrooke: Francois Lamontagne, Frédérick D'Aragon, Elaine
Carbonneau, Julie Leblond:;

Grace Hospital: Gloria Vazquez-Grande, Nicole Marten;



Grand River Hospital (Kitchener): Theresa Liu, Atif Siddiqui;

Health Sciences Centre, Winnipeg: Ryan Zarychanski, Gloria Vazquez-Grande, Nicole Marten, Maggie
Wilson;

Hépital du Sacré Coeur de Montréal: Martin Albert, Karim Serri, Alexandros Cavayas, Mathilde Duplaix,
Virginie Williams;

Juravinski Hospital: Bram Rochwerg, Tim Karachi, Simon Oczkowski, John Centofanti, Tina Millen

McGill University Health Centre: Kosar Khwaja, Josie Campisi;

Niagara Health (St. Catherine’s Hospital): Erick Duan, Jennifer Tsang, Lisa Patterson;

Regina General Hospital: Eric Sy, Jonathan Mailman, Stephen Lee, Chiraag Gupta, Sandy Kassir;

Royal Alexandra Hospital: Demetrios Kutsogiannis, Patricia Thompson;

St. Boniface General Hospital: Ryan Zarychanski, Nicole Marten;

St. Joseph’s Healthcare Hamilton: Deborah Cook, Frances Clarke;

St. Mary's General Hospital (Kitchener): Rebecca Kruisselbrink, Atif Siddiqui;

St. Michael’s Hospital: John Marshall, Laurent Brochard, Karen Burns, Gyan Sandhu, Imrana Khalid;
Sunnybrook Health Sciences Centre: Rob Fowler, Neill Adhikari, Maneesha Kamra, Nicole Marinoff;

The Ottawa Hospital: Shane English, Irene Watpool, Rebecca Porteous, Sydney Miezitis, Lauralyn Mcintyre;
University Health Network: Elizabeth Wilcox, Lorenzo del Sorbo, Hesham Abdelhady, Tina Romagnuolo;
University of Alberta: Wendy Sligl, Nadia Baig, Oleksa Rewa, Sean Bagshaw;

William Osler Health System: Alexandra Binnie, Elizabeth Powell, Alexandra McMillan, Tracy Luk, Noah Aref;

Critical Care Asia:

India

Apollo Speciality Hospital - OMR, Chennai: Devachandran Jayakumar, Ramachandran Pratheema, Suresh
Babu;

Apollo Main Hospital, Chennai: C Vignesh, Bharath Kumar TV, N Ramakrishnan, Augustian James,
Evangeline Elvira;

Apollo Speciality: Vanagaram, Chennai: R Ebenezer, S Krishnaoorthy, Lakshmi Ranganathan, Manisha
Ganesan, Madhu Shree;

Apollo First Med Hospital, Chennai: Ashwin Kumar Mani, Meghena Mathew, Revathi Kandeepan;

Nepal

Chitwan Medical College: Basanta Gauli, Sirjana Bastola;

Grande International Hospital: Sushil Khanal, Sameena Amatya;

HAMS Hospital: Hem Raj Paneru, Sabin Koirala, Pratibha Paudel;

Nepal Mediciti Hospital: Diptesh Aryal, Kanchan Koirala, Namrata Rai, Subekshya Luitel;

Tribhuvan University Teaching Hospital: Hem Raj Paneru, Binita Bhattarai;



Pakistan

Abbasi Shaheed Hospital: Aneela Kidwai, Sobia Masood;

National Institute of Cardiovascular Diseases Pakistan: Nawal Salahuddin, Sobia Masood;

South City Hospital Karachi: Nasir Khoso, Namra Asif, Huda Tagdees;

Ziauddin Hospital Clifton Campus: Madiha Hashmi, Maryam Ali, Noor Hassan, Ashok Panjwani, Zulfigar Ali
Umrani, Mohiuddin Shaikh, Ayesha Siddiqui;

Ziauddin Hospital North Nazimabad Campus: Quratul Ain, Darakhshan Kanwal;

Croatia:

General Hospital Pozega: Zdravko Andric, Sabina Cviljevic, Renata Bimoti, Marija Zapalac, Gordan Mirkovi¢;
University Hospital of Infectious Diseases “Fran Milhajevid”: Vladimir Krajinovic, Marko Kutlesa, Viktor
Kotarski;

University Hospital of Zagreb: AnaVujaklijaBrajkovi¢, Jak§a Babel, Helena Sever, Lidija Dragija, IraKusan;

Estonia:
Tartu University Hospital: Kadri Tamme, Veronika Reinhard, Anneli Ellervee, Liisi Poldots, Pille Rennit,

Nikolai Svitskar;

Finland:
Helsinki University Hospital: Suvi Vaara, Leena Pettild, Jonna Heinonen, Ville Pettil3;

Tampere University Hospital: Anne Kuitunen, Sari Karlsson, Annukka Vahtera, Heikki Kiiski, Sanna Ristimaki;

France:

Ambroise Pare Hospital: Amine Azaiz, Cyril Charron, Mathieu Godement, Guillaume Geri, Antoine Vieillard-
Baron;

Centre Hospitalier de Dieppe: Pierre Louis Declerq, Marchalot Antoine, Saladin EP Lafosse Cecile, Gelinotte
Stephanie, Eraldi Jean-Pierre, Bourgerol Francois, Beuzelin Marion, Rigaud Jean Philippe;

Centre Hospitalier de Melun: Franck Pourcine, Mehran Monchi;

Centre Hospitalier Simone Veil, Beauvais: David Luis, Romain Mercier, Anne Sagnier, Nathalie Verrier, Cecile
Caplin, Jack Richecoeu, Daniele Combaux;

Centre Hospitalier Sud Essonne: Shidasp Siami, Christelle Aparicio, Sarah Vautier, Asma Jeblaoui, Delphine
Lemaire-Brunel;

Centre Hospitalier Tenon: Muriel Fartoukh, Laura Courtin, Vincent Labbe, Guillaume Voiriot, Sara Nesrine
Salhi;

Centre Hospitalier Victor Dupouy: Gaetan Plantefeve, Cécile Leparco, Damien Contou;



CH de Mont de Marsan: Arnaud Sement, Alexandre Gachet, Alexis Hanisch, Abdelmagid Haffiane, Anne-
Héléne Boivin, Amelie Barreau, Elodie Guerineau, Séverine Poupblanc;

CH des pays de Morlaix: Pierre Yves Egreteau, Montaine Lefevre, Simon Bocher, Guillaume Le Loup, Lenaig
Le Guen, Vanessa Carn, Melanie Bertel;

CHR d'Orleans: Grégoire Muller, Mai-Anh Nay, Toufik Kamel, Dalila Benzekri, Sophie Jacquier, Isabelle
Runge, Armelle Mathonnet, Francois Barbier, Anne Bretagnol;

CHRU Tours Hopital Bretonneau: Emmanuelle Mercier, Delphine Chartier, Charlotte Salmon, Pierre-Francois
Dequin, Denis Garot;

CHU de Limoges (Dupuytren): Bruno Francois, Alexandra Gay, Anne-Laure Fedou;

Hépital Civil, Hépitaux Universitaires de Strasbourg: Ferhat Meziani, Hayat Allam, Jessy Cattelan, Raphael
Clere-Jehl, Julie Helms, Christine Kummerlen, Hamid Merdji, Alexandra Monnier, Hassene Rahmani,
Antoine Studer;

Hépital de Hautepierre, Hopitaux Universitaires de Strasbourg: Francis Schneider, Vincent Castelain,
Guillaume Morel, Sylvie L'Hotellier;

Hépital Simon Veil, Eaubonne: Evelina Ochin, Christian Vanjak, Patrick Rouge, Lynda Bendjemar;

Hospital Nord Franche-Comté: Julio Badie, Fernando Daniel Berdaguer, Sylvain Malfroy, Chaouki Mezher,
Charlotte Bourgoin, Guy Moneger, Elodie Bouvier;

Lariboisiere Hospital: Bruno Megarbane, Sebastian Voicu, Nicolas Deye, Isabelle Malissin, Laetitia Sutterlin,
Aymen Mrad, Adrien Pépin Lehalleur, Giulia Naim, Philippe Nguyen, Jean-Michel Ekhérian, Yvonnick Boué,
Georgios Sidéris, Dominique Vodovar, Emmanuelle Guérin, Caroline Grant;

Raymond Poincaré Hospital: Djillali Annane, Pierre Moine, Nicholas Heming, Virginie Maxime, Isabelle
Bossard, Tiphaine Barbarin Nicholier, Bernard Clair, David Orlikowski, Rania Bounab, Lilia Abdeladim
Vendee Hospital: Gwenhael Colin, Vanessa Zinzoni, Natacha Maquigneau, Matthieu Henri-Lagarrigue,

Caroline Pouplet;

Germany:

Carl-Thiem-Klinikum Cottbus gGmbH: Jens Soukup, Richard Wetzold, Madlen Lobel, Lisa Starke, Patrick
Grimm;

Charité - Universitdtsmedizin Berlin: André Finn, Gabriele KreRR, Uwe Hoff, Carl Friedrich Hinrichs, Jens Nee;
Elisabeth Krankenhaus Essen: Ingo Voigt, Robert Schueler, Elisabeth Blank, Vanessa Hiining, Melanie
Steffen, Patricia Goralski;

Jena University Hospital: Mathias W. Pletz, Stefan Hagel, Juliane Ankert, Steffi Kolanos, Frank Bloos;
Klinikum Dortmund gGmbH: Daniela Nickoleit-Bitzenberger, Bernhard Schaaf, Werner Meermeier,
Katharina Prebeg, Harun Said Azzaui, Martin Hower, Klaus-Gerd Brieger, Corinna Elender, Timo Sabelhaus,
Ansgar Riepe, Ceren Akamp, Julius Kremling, Daniela Klein, Elke Landsiedel-Mechenbier;

Universitdtsklinikum Hamburg-Eppendorf: Stefan Kluge, Axel Nierhaus, Dominik Jarczak, Kevin Roedl;



Universitdtsklinikum Kéln: Matthias Kochanek, Giusi Rue3-Paterno, Josette Mc-Kenzie, Dennis Eichenauer,
Alexander Shimabukuro-Vornhagen;

University Hospital of Frankfurt: Gernot Gerhard Ulrich Rohde, Achim Griinewaldt, J6rg Bojunga;
University Hospital of Leipzig: Sirak Petros, Kevin Kunz, Bianka Schiitze;

University Hospital of Wiirzburg: Dirk Weismann, Anna Frey, Maria Drayss, M.E. Goebeler, Thomas Flor,
Gertrud Fragner, Nadine Wahl, Juliane Totzke, Cyrus Sayehli;

Vivantes Klinikum Neukélln: Lorenz Reill, Michael Distler, Astrid Maselli;

Hungary:
Almdsi Balogh Pdl Hospital, Ozd: Janos Bélteczki, Istvan Magyar, Agnes Fazekas, Sandor Kovéacs, Viktéria
Sz6ke;

Jésa Andras County Hospital, Nyiregyhdza: Gabor Szigligeti, Janos Leszkoven;

Ireland:

Beacon Hospital Dublin: Daniel Collins, Kathy Brickell, Liadain Reid, Michelle Smyth, Patrick Breen, Sandra
Spain;

Beaumont Hospital: Gerard Curley, Natalie McEvoy, Pierce Geoghegan, Jennifer Clarke;

Cork University Hospital: Dr Patrick Seigne, Joe Eustace, Ann-Marie O'Callaghan, Fionnuala O'Brien;
Galway University Hospitals: John Laffey, Bairbre McNicholas, Michael Scully, Siobhan Casey, Maeve
Kernan, Aoife Brennan, Ritika Rangan, Riona Tully, Sarah Corbett, Aine McCarthy, Oscar Duffy, David Burke;
St Vincent’s University Hospital, Dublin: Alistair Nichol, Kathy Brickell, Michelle Smyth, Leanne Hayes,
Liadain Reid, Lorna Murphy, Andy Neill, Bryan Reidy, Michael O'Dwyer, Donal Ryan, Kate Ainscough;
University Hospital Waterford: Sheeba Hakak, Wahid Altaf, Mike O'Sullivan, Aisling Murphy, Antonio Rega
La Valle, Leo Walsh;

Italy:
Humanitas Research Hospital: Romina Aceto, Alessio Aghemo, Salvatore Badalamenti, Enrico Brunetta,
Maurizio Cecconi, Michele Ciccarelli, Elena Constantini, Massimiliano Greco, Marco Folci, Carlo Selmi,

Antonio Voza;

Netherlands:

Bernhoven Ziekenhuis Uden: Kitty Slieker, Esther Ewalds, Arnate Sanders, Wendy Wittenberg, Heidi Peters
Geurts;

Canisius Wilhelmina Ziekenhuis: Oscar Hoiting, Marco Peters, Els Rengers, Mirjam Evers, Anton Prinssen;

Deventer Hospital: Huub L.A. van den Oever, Arriette Kruisdijk-Gerritsen;



Hagaziekenhuis Den Haag: Kees van Nieuwkoop, Thomas Ottens, Yorik Visser, Lettie van den Berg,
Annemarie van der Kraan-Donker;

Jeroen Bosch Ziekenhuis: Koen Simons, Tamara van Zuylen, Angela Bouman;

MCL Leeuwarden: Marit van Vonderen, Mario Pietersma, Loes Vrolijk, Linda Kampschreur;

Meander Medisch Centrum: Laura van Gulik;

OLVG Amsterdam: Nicole Juffermans, Matty Koopmans, Romein Dujardin, Bashar Alderink;

Radboud University Medical Center Nijmegen: Jeroen Schouten, Peter Pickkers, Noortje Roovers, Margreet
Klop-Riehl, Hetty van der Eng, Frank van de Veerdonk, Sonja Sloots-Cuppen, Lieke Preijers, Nienke van
Oosten;

Rijnstate Ziekenhuis Arnhem: Robert Jan Hassing, Frances Greven, Danique Huijbens, Harald Roebers;
UMC Leiden: Evert de Jonge, Jeanette Wigbers, Michael del Prado;

UMC Utrecht: Marc Bonten, Olaf Cremer, Lennie Derde, Jelle Haitsma Mulier, Anna Linda Peters, Birgit
Romberg, Helen Leavis, Roger Schutgens, Darren Troeman, Marjolein van Opdorp, Henny Ophorst-den
Besten, Karen Brakké;

Ziekenhuis Gelderse Vallei Ede: Sjoerd van Bree, Marianne Bouw-Ruiter, Margreet Osinga, Arthur van

Zanten;

New Zealand:

Auckland City Hospital, Cardiothoracic and Vascular ICU: Shay McGuinness, Rachael Parke, Eileen Guilder,
Magdalena Butler, Keri-Anne Cowdrey, Melissa Robertson, Farisha Ali, Ellie McMahon;

Auckland City Hospital, DCCM: Colin McArthur, Thomas Hills, Eamon Duffy, Yan Chen, Catherine Simmonds,
Rachael McConnochie, Caroline O'Connor;

Christchurch Hospital: Jay Ritzema Carter, Kymbalee Van Der Heyden, Jan Mehrtens, Anna Morris, Stacey
Morgan, Tara Burke;

Middlemore Hospital: Tony Williams, Susan Morpeth, Rima Song, Vivian Lai, Hannah Habraken;

North Shore Hospital: Robert Everitt, Danielle Hacking;

Rotorua Hospital: Ulrike Buehner, Erin Williams;

Taranaki Base Hospital: Jonathan Albrett, Carolyn Jackson, Simon Kirkham;

Tauranga Hospital: Troy Browne, Kate Grimwade, Jennifer Goodson, Owen Keet, Owen Callender;
Waikato Hospital: Robert Martynoga, Kara Trask, Amelia Butler;

Wellington Regional Hospital: Paul Young, Chelsea Young, Eden Lesona, Leanlove Navarra, Raulle Sol Cruz,
Kirsha Delaney, Rhoze Sol Cruz, April Aguilar-Dano;

Whangarei Hospital: Ralph Fuchs, Bridget Lambert;



Portugal:
Hospital de Abrantes: Nuno José Teodoro Amaro dos Santos Catorze, Tiago Nuno Alfaro Lima Pereira,

Ricardo Manuel Castro Ferreira, Joana Margarida Pereira Sousa Bastos, Teresa Margarida Oliveira Batista;

Romania:
"Dr. Victor Babes" Clinical Hospital of Infectious and Tropical Diseases Bucharest: Simin Aysel Florescu, Delia

Stanciu, Mihaela Florentina Zaharia, Alma Gabriela Kosa, Daniel Codreanu:;

Saudi Arabia:

King Abdulaziz Medical City-Riyadh: Yaseen M Arabi, Eman Al Qasim, Lolowa Alswaidan, Mohamed M
Hegazy, Hatim Arishi, Ali Al Amri, Samah Y AlQahtani, Brintha Naidu, Haytham Tlayjeh, Sajid Hussain,
Farhan Al Enezi, Sheryl Ann Abdukabhil;

Spain:

Hospital del Mar: Rosana Mufioz-Bermudez, Judith Marin-Corral, Anna Salazar Degracia, Francisco Parrilla
GOmez, Maria Isabel Mateo Lépez;

Reina Sofia University Hospital: Rafael Ledn Lépez, Jorge Rodriguez-Gomez, Sheila Carcel, Rosario Carmona,

Carmen de la Fuente, Marina Rodriguez;

United Kingdom:

Aberdeen Royal Infirmary: Callum Kaye, Amanda Coutts, Lynn MacKay;

Addenbrooke's Hospital: Charlotte Summers, Petra Polgarova, Neda Farahi, Eleonore Fox;

Alder Hey Children’s NHS Foundation Trust: Stephen J McWilliam, Daniel B Hawcutt, Laura Rad, Laura
O'Malley, Jennifer Whitbread, Dawn Jones, Rachael Dore, Paula Saunderson;

Alexandra Hospital Redditch: Olivia Kelsall, Nicholas Cowley, Laura Wild, Jessica Thrush, Hannah Wood,
Karen Austin;

Altnagelvin Hospital: Adrian Donnelly, Martin Kelly, Naoise Smyth, Sinéad O’Kane, Declan McClintock,
Majella Warnock, Ryan Campbell, Edmund McCallion;

Antrim Area Hospital: Paul Johnson, Shirley McKenna, Joanne Hanley, Andrew Currie, Barbara Allen, Clare
McGoldrick, Moyra McMaster;

Barnet Hospital: Rajeev Jha, Michael Kalogirou, Christine Ellis, Vinodh Krishnamurthy, Aibhilin O’Connor,
Saranya Thurairatnam;

Basildon University Hospital: Dipak Mukherjee, Agilan Kaliappan, Mark Vertue, Anne Nicholson, Joanne

Riches, Gracie Maloney, Lauren Kittridge, Amanda Solesbury, Angelo Ramos;


https://cams.ksau-hs.edu.sa/index.php/en/faculty-staff/directory/dean-s-office/academic-and-student-affairs-male/274-dr-farhan-al-enezi

Belfast Health and Social Care Trust (Belfast City Hospital, Mater Infirmorum, Royal Victoria Hospital): Jon
Silversides, Peter McGuigan, Kathryn Ward, Aisling O’Neill, Stephanie Finn, Chris Wright, Jackie Green, Erin
Collins;

Brighton and Sussex University Hospitals Trust: Barbara Phillips, Laura Oritz-Ruiz de Gordoa;

Calderdale and Huddersfield Foundation Trust: Jez Pinnell, Matt Robinson, Lisa Gledhill, Tracy Wood;
Cardiff and Vale University Health Board: Matt Morgan, Jade Cole, Helen Hill, Michelle Davies, Angharad
Williams, Emma Thomas, Rhys Davies, Matt Wise;

Charing Cross Hospital: David Antcliffe, Maie Templeton, Roceld Rojo, Phoebe Coghlan, Joanna Smee,
Gareth Barker;

Chesterfield Royal Hospital: Euan Mackay, Jon Cort, Amanda Whileman, Thomas Spencer, Nick Spittle,
Sarah Beavis, Anand Padmakumar, Katie Dale, Joanne Hawes, Emma Moakes, Rachel Gascoyne, Kelly
Pritchard, Lesley Stevenson, Justin Cooke, Karolina Nemeth-Roszpopa;
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2. Supplementary methods

2.1 Outcomes:

EQ-5D-5L

The EQ-5D-5L is a preference-based QoL instrument comprised of five dimensions: mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression. Respondents are asked to choose the most appropriate
option from five alternatives (no, slight, moderate, severe or extreme problems). In addition, respondents
were asked to indicate their present health state on a visual analogue scale (EQ VAS) ranging from the
worst imaginable health state (“0”) to the best imaginable health state (“100”). EQ-5D-5L utility scores
were calculated where a valid response (1 to 5) was available for each of the 5 EQ-5D-5L domains, and the
EQ-5D-5L was conducted within the 12 weeks following day 180. Scores were calculated using the
crosswalk link function and the individual responses to the EQ-5D-5L descriptive system, using the UK time

trade off (TTO) value set, with values between -0.594 and 1.00.

WHODAS

The 12-item WHODAS 2.0 covers six domains of functioning with scores from 0 (no difficulty) to 4 (extreme
difficulty) and a total score ranging from 0 to 48, with higher scores representing greater disability. The
total score is divided by 48 and multiplied by 100 to convert it to a percentage of maximum disability.
Where a single WHODAS item was missing, the mean value of the remaining 11 items was assigned to the
missing item. Scores were only calculated where the WHODAS was conducted within the 12 weeks
following day 180. WHODAS percentage scores were used to determine mutually exclusive disability
categories: 1) no disability (0-4.5%); 2) mild disability (4.5-24.5%); 3) moderate disability (24.5-49.5%); 4)
severe disability (49.5-95.5%); and 5) complete disability (95.5-100%).



Supplemental Results Tables

Table S1: Platform and domain-specific inclusion and exclusion criteria

Inclusion Criteria

Exclusion Criteria (including intervention-specific exclusion criteria)

e AdultpatientadmittedtoanICUforacute severe
CAPwithin48hours of hospitaladmissionwitha.
symptomsorsignsorboththatare consistentwith
lower respiratory tractinfection (for example, acute
onset of dyspnea, cough, pleuritic chest pain) AND
b. Radiological evidence of new onset infiltrate of

¢ Healthcare-associated pneumonia: a. Priorto thisillness, isknown to have been aninpatientin any healthcare
facility within the last 30 days b. Resident of a nursing home or long-term care facility

Platform . i o i . o ¢ Death is deemed to be imminent and inevitable during the next 24 hours AND one or more of the patient,
infective origin (in patients with preexisting . . . . . .
. i . o substitute decision maker or attending physician are not committed to full active treatment
radiological changes, evidence of new infiltrate) ¢ Previous participation in this REMAP within the last 90 days
e Upto48hoursafterICUadmission, receivingorgan
support with one or more of: a. Non-invasive or
invasive ventilatory support; b. Receiving infusion of
vasopressor or inotropes or both
¢ More than 24 hours has elapsed since ICU admission
¢ Patient has already received any dose of one or more of any form of interferon, anakinra, tocilizumab, or sarilumab
duringthis hospitalization orisonlong-term therapy with any ofthese agents prior to this hospitaladmission
¢ Known condition or treatment resulting in ongoing immune suppression including neutropenia prior to this
hospitalization
¢ Patienthasbeenrandomizedinatrial evaluating animmune modulation agentfor proven or suspected COVID-19
» COVID-19 infection is suspected by the treating infection, where the protocol of that trial requires ongoing administration of study drug
clinician or has been confirmed by microbiological ¢ Thetreating clinician believes that participation in the domain would not be in the best interests of the patient
Immune testing o Known hypersensitivity to an agent specified as an intervention in this domain will exclude a patient from receiving
modulation e Microbiological testing for SARS-CoV-2 infection of that agent

upper or lower respiratory tract secretions or both
has occurred or is intended to occur

e Intention to prescribe systemic corticosteroids for any reason, other than participation in the Corticosteroid
Domain of this platform, will result in exclusion from receiving IFN-B1a

¢ Known hypersensitivity to proteins produced by E. coliwill resultin exclusion from receiving anakinra

¢ Knownorsuspectedpregnancywillresultinexclusionfromtheanakinra, IFN-B1a, tocilizumabandsarilumab
interventions.

¢ Abaseline alanine aminotransferase or an aspartate aminotransferase thatis more than five times the upper limit
of normal will result in exclusion from receiving tocilizumab or sarilumab

« Abaseline platelet count <50 x 10°/ L will result in exclusion from receiving tocilizumab or sarilumab
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Table S1 continued: Platform and domain-specific inclusion and exclusion criteria

Inclusion Criteria

Exclusion Criteria (including intervention-specific exclusion criteria)

e COVID-19 infection is confirmed by microbiological

Immunoglobulin .
testing

¢ More than 48 hours have elapsed since ICU admission

e Patienthas already received treatmentwith any non-trial prescribed antibody therapy (monoclonal antibody,
hyperimmune immunoglobulin, or convalescent plasma)intended to be active against COVID-19 during this
hospital admission

e More than 14 days have elapsed since hospital admission

e Thetreating clinician believes that participation in the domain would notbe in the best interests of the patient

¢ Known hypersensitivity to an agent specified as an intervention in this domain

¢ Known previous history of transfusion-related acute lung injury

¢ Known objection to receiving plasma products

e COVID-19 infection is suspected by the treating
clinician or has been confirmed by microbiological
testing

¢ Microbiological testing for SARS-CoV-2 infection of
upper or lower respiratory tract secretions or both
has occurred or is intended to occur

Antiplatelet

e More than 48 hours has elapsed since ICU admission (noting that this may be operationalized as more than 48
hours has elapsed since commencement of sustained organ failure support)

¢ Clinical or laboratory bleeding risk or both that is sufficient to contraindicate antiplatelet therapy

¢ Patientis already receiving antiplatelettherapy or NSAID (non-steroidal anti-inflammatory drug) or a clinical
decision has been made to commence antiplatelet or NSAID therapy

¢ Enrolmentin atrial evaluating anticoagulation or antiplatelettherapy for proven or suspected COVID-19 infection,
where the protocol of that trial requires continuation of the treatment assignment specified in that trial

e Patients otherwise eligible for the Therapeutic Anticoagulation Domain will be excluded from the Antiplatelet
Domain if age is more than 75 years

¢ Creatinine Clearance <30ml/min, or receiving renal replacement therapy or ECMO

¢ Thetreating clinician believes that participation in the domain would not be inthe bestinterests of the patient

¢ Known hypersensitivity to an agent specified as an intervention in this domain will exclude a patient from receiving
that agent

¢ Known or suspected pregnancy will result in exclusion from the P2Y12 inhibitor intervention

o Administration or intention to administer lopinavir/ritonavir will result in exclusion from the P2Y12 inhibitor
intervention at sites that are using clopidogrel and ticagrelor as the P2Y12 inhibitor
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Table S1 continued: Platform and domain-specific inclusion and exclusion criteria

Domain Inclusion Criteria

Exclusion Criteria (including intervention-specific exclusion criteria)

e COVID-19 infection is suspected
bythetreatingclinician orhas
been confirmed by
microbiological testing

= Microbiological testing for SARS-
CoV-2infection of upper or lower
respiratory tract secretions or
bothhasoccurredorisintended
to occur

Anticoagulation

* Morethan 48 hours has elapsed since ICU admission (noting that this may be operationalized as more than 48 hours has
elapsed since commencement of organ failure support)

o Clinical or laboratory bleeding risk or both that is sufficient to contraindicate therapeutic anticoagulation, including intention to
continue or commence dual anti-platelet therapy

¢ Therapeutic anticoagulation is already present due to prior administration of any anticoagulant agent that is known or likely to
still be active or a clinical decision has been made to commence therapeutic anticoagulation

¢ Enrolmentin a trial evaluating anticoagulation for proven or suspected COVID-19 infection, where the protocol of that trial
requires continuation of the treatment assignment specified in that trial

e Known or suspected previous adverse reaction to UFH or LMWH including heparininduced thrombocytopenia (HIT).

¢ The treating clinician believes that participation in the domain would not be in the best interests of the patient

e COVID-19infection is suspected
bythetreating clinician orhas
been confirmed by
microbiological testing

¢ Microbiological testing for SARS-
CoV-2infection of upper or lower
respiratory tract secretions or
bothhasoccurredorisintended
to occur

Antiviral

¢ More than 48 hours has elapsed since ICU admission

¢ Patient has already received more than 36 hours of treatment with any non-trial prescribed systemic antiviral medication, other
than remdesivir, intended to be active against COVID-19 during this hospital admission

¢ Patienthas beenrandomized in atrial evaluating an antiviral intended to be active against COVID-19, where the protocol of
that trial requires ongoing administration of study drug

¢ Inareas where MERS-CoV infection is endemic, the patient has laboratory confirmed MERS-CoV infection

¢ The treating clinician believes that participation in the domain would not be in the best interests of the patient

¢ Knownhypersensitivitytoanagentspecifiedasaninterventioninthisdomainwillexclude apatientfromreceivingthatagent

¢ Receiving an agent thatis specified as an intervention in this domain as a usual medication prior to this hospitalization will
exclude a patient from receiving that agent

o Known HIV infection will exclude a patient from receiving lopinavir/ritonavir

¢ Known or suspected pregnancy will result in exclusion from any intervention thatincludes lopinavir/ritonavir or
hydroxychloroquine

¢ Receiving amiodarone as a usual medication prior to this hospitalization or any administration of amiodarone within the 72
hours prior to assessment of eligibility will exclude a patient from receiving lopinavir/ritonavir

¢ High clinical risk of sustained ventricular dysrhythmia will exclude a patient from receiving hydroxychloroquine
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Table S1 continued: Platform and domain-specific inclusion and exclusion criteria

Domain

Inclusion Criteria

Exclusion Criteria (including intervention-specific exclusion criteria)

Corticosteroid

No domain-specific inclusion
criteria

¢ Known hypersensitivity tohydrocortisone

¢ Anindication to prescribe systemic corticosteroids for a reason that is unrelated to the current episode of CAP (or direct
complications of CAP), suchas chronic corticosteroid use beforeadmission, acute severe asthma, or suspected or proven
Pneumocystis jirovecipneumonia

e More than 24 hours have elapsed since ICU admission; or In France, more than 36 hours have elapsed since ICU admission

e The treating clinician believes that participation in the domain would not be in the best interests of the patient
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Table S2: Patients and follow up by country of enrolment

Sites Sites

completing  completing Num.ber of Patients vyith Patients V\{ith Patients with
Country Numper Day180vital  HRQoL or pat|eqts Day 90 vital Day 180vital . HR.QoL or
of sites status follow disability randoamlzed status follow status foIIovt\J/ disability f0||0\CN
up () follow up (n) up, n/N (%) up, n/N (%) up, n/N (%)
Australia 16 16 16 39 39/39 (100) 38/39 (97.4) 29/34 (85.3)
Canada 17 17 17 203 201/203 (99.0) 199/203 (98.0) 116/127 (91.3)
Finland 1 1 1 3 3/3 (100) 3/3 (100) 1/1 (100)
France 6 5 5 65 63/65 (96.9) 58/62 (93.5) 26/45 (57.8)
Germany 1 1 1 7 6/7 (85.7) 3/7 (42.9) 0/3 (0.0)
India 4 0 0 62 55/62 (88.7) NAd NA d
Ireland 3 3 3 51 51/51 (100) 51/51 (100) 30/32 (93.8)
Italy 1 1 0 13 13/13 (100) 12/13 (92.3) 0/10 (0.0)
Nepal 5 0 0 64 62/64 (96.9) NA d NA d
Netherlands 11 11 10 216 215/216 (99.5)  208/216 (96.3)  133/155 (85.8)
New Zealand 4 4 4 4 4/4 (100) 4/4 (100) 2/2 (100)
Saudi Arabia 1 1 1 111 111/111 (100)  108/111 (97.3) 60/61 (98.4)
Eiggsgm 126 117 112 3885 3832/3885 (98.6) 3423/3609 (94.8) 579/2119 (27.3)
gf”iAtfge‘:’if;es 1 0 0 68 64/68 (94.1) NA @ NA d

NA denotes Not Applicable

aThe denominator presented is the number of patients randomized to one or more of the six closed domains who have not
withdrawn consent.

bThe denominator presented is the number of patients randomized to one or more of the six closed domains who have not
withdrawn consent and were randomized at a site participating in day 180 vital status follow-up.

¢The denominator presented is the number of patients randomized to one or more of the six closed domains who have not
withdrawn consent, were known to be alive at day 180, and were randomized at a site participating in HRQoL or disability follow-
up.

dNo sites participating in day 180 follow-up



Table S3: Baseline characteristics of patients in the immune modulation domain

Characteristic Tocilizumab Sarilumab Anakinra No immune modulator
N=948 N=485 N=371 N=406

Age in years, median (IDR) 61 (54 - 70) 59 (51 - 68) 61 (52-68) 62 (53-70)

Male sex, n (%) 654 (69.0) 326 (67.2) 267 (72.0) 285 (70.2)

Female sex, n (%) 294 (31.0) 159 (32.8) 104 (28.0) 121 (29.8)

Race/Ethnicity 2, n/N (%)
Asian
Black
Mixed
Other 2
White
Confirmed SARS-CoV_2infection, n/N (%)®

Body mass index, kg/m?, median (IQR)

APACHE Il score ¢, median (IQR)
Pre-existing conditions, n/N (%) ¢
Diabetes mellitus
Respiratory disease
Asthma/COPD
Other
Kidney disease
Severe cardiovascular disease
Immunosuppressive disease
Chronic immunosuppressive therapy
Time to enrolment, median (IQR)
From hospital admission, days
From ICU admission, hours
Acute respiratory support, n (%)
None/supplemental oxygen only
High flow nasal cannula
Non-invasive ventilation only
Invasive mechanical ventilation
ECMO, n/N (%)
Vasopressor support, n (%)

Median (IQR) acute physiology and
laboratory values ©

Pa0,/FIO

C-reactive protein, pg/mL
Creatinine, mg/dL
Lactate, mmol/L

Platelets, x109/L

Bilirubin, mg/dL

124/730 (17.0)
37/730 (5.1)
13/730 (1.8)
36/730 (4.9)

520/730 (71.2)

803/945 (85.0)

30.4 (36.6 — 34.9)
[N=860]

13 (8-19) [N=933]

280/946 (29.6)

217/946 (22.9)

182/946 (19.2)
40/946 (4.2)
65/863 (7.5)
86/927 (9.3)
20/946 (2.1)
10/946 (1.1)

1.4 (0.9 —3.3)
13.5 (6.9 — 19.1)

1(0.1)
225 (23.7)
403 (42.5)
319 (33.7)
1/936 (0.1)
179 (18.9)

54/462 (11.7)
10/462 (2.2)
21462 (0.4)
221462 (4.8)

374/462 (81.0)

430/485 (88.7)

31.3(27.7 - 36.3)
[N=419]

12 (7-20) [N=477]

108/485 (22.3)

117/485 (24.1)
99/485 (20.4)
26/485 (5.4)
30/447 (6.7)
33/475 (7.0)
5/485 (1.0)
8/485 (1.7)

1.6 (0.9 — 3.5)
15.1 (7.8 — 19.9)

0(0.0)
96 (19.8)
241 (49.7)
148 (30.5)

0/478 (0.0)
77 (15.9)

40/254 (15.8)
9/254 (3.5)
6/254 (2.4)
16/254 (6.3)

183/254 (72.1)

321/371 (86.5)

29.7 (26.3 - 35.3)
[N=331]

13 (8-19) [N=367]

125/371 (33.7)
82/371 (22.1)
68/371 (18.3)
17/371 (4.6)
23/342 (6.7)
41/368 (11.1)
6/371 (1.6)
4/371 (1.1)

1.6 (0.9 — 3.8)
13.6 (7.3 — 19.9)

1(0.3)
101 (27.2)
132 (35.6)
137 (36.9)
0/369 (0.0)

80 (21.6)

53/318 (16.7)
10/318 (3.1)
6/318 (1.9)
14/318 (4.4)

235/318 (73.9)

349/406 (86.0)

30.9 (27.1 - 34.9)
[N=385]

12 (8-18) [N=394]

152/406 (37.4)
100/406 (24.6)
89/406 (21.9)
17/406 (4.2)
43/377 (11.4)
471401 (11.7)
15/406 (3.7)
7/406 (1.7)

1.2 (0.8 - 2.8)
14.0 (6.8 — 19.5)

2 (0.5)
110 (27.1)
171 (42.1)
123 (30.3)
1/396 (0.3)
79 (19.5)

111 (86 - 149) [N=872] 116 (89 - 153) [N=430] 106 (84 - 147) [N=331] 118 (89 - 170) [N=359]
132 (69 - 201) [N=779] 120 (70 - 199) [N=418] 112 (70 - 190) [N=324] 128 (72 - 208) [N=256]
0.9 (0.7 - 1.1) [N=940] 0.8 (0.7 - 1.1) [N=479] 0.8 (0.7 - 1.1) [N=371] 0.9 (0.7 - 1.2) [N=404]
1.3 (1.0 - 1.7) [N=850] 1.3 (1.0 - 1.7) [N=418] 1.3 (1.0 - 1.7) [N=335] 1.4 (1.0 - 1.9) [N=360]

241 (181 - 311)
[N=937]

238 (185 - 308)
[N=481]

252 (193 - 331)
[N=371]

235 (177 - 296)
[N=404]

0.5 (0.4 - 0.8) [N=908] 0.6 (0.4 - 0.8) [N=463] 0.6 (0.4 - 0.8) [N=365] 0.5 (0.4 - 0.8) [N=389]

Footnotes for Tables S3 to S9 are at the bottom of Table 59



Table S4: Baseline characteristics of patients in the immunoglobulin domain

Characteristic

Convalescent plasma

No Convalescent plasma

N=1078 N=911
Age in years, median (IQR) 61 (52 - 69) 61 (52 -70)
Male sex, n (%) 727 (67.4) 619 (68.0)
Female sex, n (%) 351 (32.6) 292 (32.1)

Race/Ethnicity 2, n/N (%)
Asian
Black
Mixed
Other 2
White
Confirmed SARS-CoV?2 infection, n (%) P
Body mass index, kg/m2, median (IQR)
APACHE Il score ¢, median (IQR)
Pre-existing conditions, n/N (%) ¢
Diabetes mellitus
Respiratory disease
Asthma/COPD
Other
Kidney disease
Severe cardiovascular disease
Immunosuppressive disease
Chronic immunosuppressive therapy
Time to enrolment, median (IQR)
From hospital admission, days
From ICU admission, hours
Acute respiratory support, n (%)
None/supplemental oxygen only
High flow nasal cannula
Non-invasive ventilation only
Invasive mechanical ventilation
ECMO, n/N (%)
Vasopressor support, n (%)

Median (IQR) acute physiology and laboratory
values ©

Pa0,/FIO;

C-reactive protein, pg/mL
Creatinine, mg/dL
Lactate, mmol/L
Platelets, x109/L
Bilirubin, mg/dL

146/983 (14.9)
51/983 (5.2)
16/983 (1.6)
34/983 (3.5)

736/983 (74.9)
997 (92.5)
30.8 (26.9 — 35.6) [N=958]
13 (8-19) [N=1056]

338/1078 (31.4)
245/1078 (22.7)
206/1078 (19.1)
51/1078 (4.7)
106/1000 (10.6)
96/1053 (9.1)
52/1078 (4.8)
47/1078 (4.4)

1.8 (1.0 -3.3)
17.7 (10.1 — 23.5)

2 (0.2)
227 (21.1)
494 (45.8)
357 (33.1)

2/1060 (0.2)
207 (19.2)

118 (92 - 159) [N=971]
121 (68 - 195) [N=908]
0.8 (0.7 - 1.1) [N=1070]
1.3 (1.0 - 1.7) [N=963]

235 (177 - 304) [N=1068]
0.5 (0.4 - 0.8) [N=1028]

133/836 (15.9)
38/836 (4.6)
8/836 (1.0)
34/836 (4.1)
623/836 (74.5)
843 (92.5)
31.1 (26.9 — 36.5) [N=818]
12 (8-19) [N=896]

269/911 (29.5)

216/911 (23.7)

178/911 (19.5)
48/911 (5.3)
83/840 (9.9)
67/893 (7.5)
41/911 (4.5)
44/911 (4.8)

1.7 (0.9 - 3.5)
17.2 (10.6 — 23.3)

1(0.1)

211 (23.2)
408 (44.8)
291 (31.9)
1/897 (0.1)
175 (19.2)

115 (90 - 154) [N=816]
125 (72 - 196) [N=759]
0.8 (0.7 - 1.2) [N=901]

1.3 (1.0 - 1.7) [N=811]
243 (182 - 307) [N=902]
0.5 (0.4 - 0.8) [N=874]

Footnotes for Tables S3 to S9 are at the bottom of Table 59



Table S5: Baseline characteristics of patients in the antiplatelet domain

Characteristic Aspirin P2Y12 inhibitor No Antiplatelet
N=564 N=455 N=527
Age in years, median (IQR) 57 (48 — 64) 57 (49 — 65) 57 (48 — 63)
Male sex, n (%) 365 (64.7) 316 (69.5) 345 (65.5)
Female sex, n (%) 199 (35.3) 139 (30.6) 182 (34.5)

Race/Ethnicity 2, n/N (%)
Asian
Black
Mixed
Other 2
White
Confirmed SARS-CoV?2 infection, n/N (%) °

Body mass index, kg/m?, median (IQR)

APACHE Il score ¢, median (IQR)
Pre-existing conditions, n/N (%) ¢
Diabetes mellitus
Respiratory disease
Asthma/COPD
Other
Kidney disease
Severe cardiovascular disease
Immunosuppressive disease
Chronic immunosuppressive therapy
Time to enrolment, median (IQR)
From hospital admission, days
From ICU admission, hours
Acute respiratory support, n (%)
None/supplemental oxygen only
High flow nasal cannula
Non-invasive ventilation only
Invasive mechanical ventilation
ECMO, n/N (%)
Vasopressor support, n (%)

46/459 (10.0)
16/459 (3.5)
19/459 (4.1)
271459 (5.9)

351/459 (76.5)

507/564 (89.9)

31.7 (27.2 - 37.6)
[N=495]

12 (8-17) [N=562]

135/564 (23.9)

112/564 (19.9)
94/564 (16.7)
25/564 (4.4)
16/529 (3.0)
17/553 (3.1)
19/564 (3.4)
14/564 (2.5)

1.6 (0.9 -3.0)
17.2 (9.9 — 22.4)

0(0.0)
125 (22.2)
227 (40.3)
212 (37.6)
0/563 (0.0)
121 (21.5)

36/372 (9.7)
9/372 (2.4)
5/372 (1.3)
15/372 (4.0)
307/372 (82.5)
406/455 (89.2)

31.3 (26.8 — 37.4)
[N=384]

12 (8-18) [N=451]

94/455 (20.7)
91/455 (20.0)
78/455 (17.1)
18/455 (4.0)
19/422 (4.5)
22/441 (5.0)
16/455 (3.5)
11/455 (2.4)

1.8 (1.0 - 3.5)
17.9 (12 - 23.5)

0(0.0)
121 (26.6)
173 (38.0)
161 (35.4)
0/452 (0.0)

72 (15.8)

58/419 (13.8)
16/419 (3.8)
10/419 (2.4)
26/419 (6.2)

309/419 (73.8)

469/527 (89.0)

31.0 (26.8 - 35.9)
[N=458]

12 (8-17) [N=524]

115/527 (21.8)
98/527 (18.6)
78/527 (14.8)
27/527 (5.1)
18/490 (3.7)
24/520 (4.6)
15/527 (2.9)
17/527 (3.2)

1.8 (0.9-3.7)
18.2 (10.7 — 23.9)

1(0.2)
130 (24.7)
202 (38.3)
194 (36.8)
0/525 (0.0)

88 (16.7)

Median (IQR) acute physiology and laboratory values €
Pa0,/FIO

C-reactive protein, pg/mL

115 (87-148) [N=539]
117 (62-179) [N=488]

118 (90-163) [N=436] 113 (89-148) [N=500]
110 (60-178) [N=417] 114 (60-179) [N=457]
0.8(0.6-0.9)[N=547] 0.8 (0.6 — 1.0) [N=449] 0.8 (0.6 — 1.0) [N=512]
1.3(1.0-1.8)[N=516] 1.3 (1.0-1.6) [N=424] 1.3 (1.0 — 1.7) [N=477]
Platelets, x109/L 253 (197 - 315) [N=531] 240 (184 - 311) [N=447] 253 (197 - 328) [N=488]
Bilirubin, mg/dL 0.5 (0.4 —0.8)[N=515] 0.6 (0.4 —0.8) [N=425] 0.5 (0.4 — 0.8) [N=491]

Creatinine, mg/dL
Lactate, mmol/L

Footnotes for Tables S3 to S9 are at the bottom of Table S9



Table S6: Baseline characteristics of patients in the anticoagulation domain

Characteristic

Therapeutic anticoagulation
N=499

Standard thromboprophylaxis
N=511

Age in years, median (IQR)
Male sex, n/N (%)
Female sex, n/N (%)
Race/Ethnicity 2, n/N (%)
Asian
Black
Mixed
Other 2
White
Confirmed SARS-CoV?2 infection, n/N (%) °
Body mass index, kg/m2, median (IQR)
APACHE Il score ¢, median (IQR)
Pre-existing conditions, n/N (%) ¢
Diabetes mellitus
Respiratory disease
Asthma/COPD
Other
Kidney disease
Severe cardiovascular disease
Immunosuppressive disease
Chronic immunosuppressive therapy
Time to enrolment, median (IQR)
From hospital admission, days
From ICU admission, hours
Acute respiratory support, n (%)
None/supplemental oxygen only
High flow nasal cannula
Non-invasive ventilation only
Invasive mechanical ventilation
ECMO, n/N (%)
Vasopressor support, n (%)

Median (IQR) acute physiology and laboratory
values ©

Pa0,/FIO;

C-reactive protein, pg/mL
Creatinine, mg/dL
Lactate, mmol/L
Platelets, x109/L
Bilirubin, mg/dL

62 (52 — 71) [N=498]
355/498 (71.3)
143/498 (28.7)

70/409 (17.1)

16/409 (3.9)

0/409 (0.0)

11/409 (2.7)
312/409 (76.3)
4341499 (87.0)

30.2 (26.7 — 35.6) [N=448]
14 (8-21) [N=485]

156/498 (31.3)
125/498 (25.1)
105/498 (21.1)
24/498 (4.8)
47/466 (10.1)
33/488 (6.8)
21/498 (4.2)
26/498 (5.2)

1.7 (1.0 - 3.0)
17.6 (10.2 — 23.2)

1(0.2)
130 (26.1)
224 (44.9)
147 (29.5)
0/487 (0.0)
93 (18.6)

120 (90 - 166) [N=432]
121 (67 - 183) [N=347]
0.9 (0.7 - 1.1) [N=497]

1.3 (1.0 - 1.8) [N=413]
248 (190 - 318) [N=491]
0.5 (0.4 - 0.8) [N=449]

62 (53 — 70) [N=511]
348/511 (68.1)
163/511 (31.9)

71/430 (16.5)

6/430 (1.4)

6/430 (1.4)

17/430 (4.0)
330/430 (76.7)
462/511 (90.4)

30.1 (26.5 — 34.6) [N=446]
13 (9-20) [N=496]

164/511 (32.1)

123/511 (24.1)

107/511 (20.9)
22/511 (4.3)
43/464 (9.3)
35/504 (6.9)
16/511 (3.1)
20/511 (3.9)

1.6 (0.9 - 3.0)
16.8 (9.2 — 23.5)

0 (0.0)
139 (27.2)
209 (40.9)
166 (32.5)
0/498 (0.0)
95 (18.6)

122 (93 - 164) [N=438]
120 (69 - 201) [N=374]
0.8 (0.7 - 1.1) [N=506]

1.3 (1.0 - 1.7) [N=430]
245 (181 - 311) [N=504]
0.5 (0.4 - 0.8) [N=469]

Footnotes for Tables S3 to S9 are at the bottom of Table 59



Table S7: Baseline characteristics of patients in the antiviral domain

Hydroxychloroquine &

Characteristic Lopine’\\lviréristgnavir Hydroxy’\clzzlgéoquine Lopinavi_r Jritonavir NoNA:r;iE\S/izral
N=27
Age in years, median (IQR) 61 (53-71) 59 (49 — 64) 61 (54 — 68) 61 (53-72)
Male sex, n (%) 183 (71.5) 35 (70.0) 19 (70.4) 252 (69.6)
Female sex, n (%) 73 (28.5) 15 (30.0) 8 (29.6) 110 (30.4)
Race/Ethnicity 2, n/N (%)
Asian 26/148 (17.6) 5/32 (15.6) 1/9 (11.1) 28/219 (12.8)
Black 3/148 (2.0) 4/32 (12.5) 1/9 (11.1) 6/219 (2.7)
Mixed 4/148 (2.7) 2/32 (6.3) 0/9 (0.0) 3/219 (1.4)
Other 2 6/148 (4.1) 2/32 (6.3) 0/9 (0.0) 11/219 (5.0)
White 109/148 (73.7) 19/32 (59.4) 719 (77.8) 171/219 (78.1)

Confirmed SARS-CoV?2 infection,
n/N (%) b

Body mass index, kg/m2, median (IQR)

APACHE Il score ¢, median (IQR)
Pre-existing conditions, n/N (%) d
Diabetes mellitus
Respiratory disease
Asthma/COPD
Other
Kidney disease
Severe cardiovascular disease
Immunosuppressive disease

Chronic immunosuppressive
therapy

Time to enrolment, median (IQR)
From hospital admission, days
From ICU admission, hours

Acute respiratory support, n (%)
None/supplemental oxygen only
High flow nasal cannula
Non-invasive ventilation only
Invasive mechanical ventilation

ECMO, n/N (%)

Vasopressor support, n (%)

Median (IQR) acute physiology and
laboratory values ©

PaO,/FIO;

C-reactive protein, pg/mL
Creatinine, mg/dL
Lactate, mmol/L

Platelets, x109/L

Bilirubin, mg/dL

219/256 (85.6)
29.5 (25.9 — 34.7)
[N=244]

13 (8-19) [N=250]

91/256 (35.5)
621256 (24.2)
57/256 (22.3)
71256 (2.7)
31/235 (13.2)
40/252 (15.9)
15/256 (5.9)

6/256 (2.3)

1.1 (0.8-2.7)
13.1 (6.7 - 19.0)

0(0.0)
72 (28.1)
111 (43.4)
73 (28.5)
0/250 (0.0)
47 (18.4)

122(89-174)
[N=216]

43/50 (86.0)
30.7 (25.6 — 35.5)
[N=50]

13 (8-20) [N=50]

15/50 (30.0)
9/50 (18.0)
8/50 (16.0)
2/50 (4.0)
3/44 (6.8)
2/48 (4.2)
0/50 (0.0)

2/50 (4.0)

1.0 (0.6 -1.7)
12.6 (4.9 — 20.5)

0 (0.0)
8 (16.0)
16 (32.0)
26 (52.0)
0/50 (0.0)
13 (26.0)

115 (86 - 152) [N=46]

157 (83 - 223) [N=130] 161 (125 - 280) [N=8]
0.9 (0.7 - 1.2) [N=256] 1.0 (0.7 - 1.3) [N=50]
1.3 (1.0 - 1.9) [N=218] 1.1 (1.0 - 1.5) [N=41]

245 (180 - 308)
[N=255]

0.6 (0.4 - 0.8) [N=233] 0.6 (0.5 - 0.9) [N=49]

22/26 (84.6)

29.4 (25.1 - 32.0)
[N=25]

14 (10-21) [N=26]

10/26 (38.5)
6/26 (23.1)
6/26 (23.1)
0/26 (0.0)
4124 (16.7)
3/26 (11.5)
1/26 (3.9)

1/26 (3.9)

1.1 (0.7 - 1.5)
14.1 (2.5 - 18.7)

0(0.0)
3(11.1)
11 (40.7)
13 (48.2)
0/26 (0.0)
5 (18.5)

116 (91 - 152) [N=24]
202 (73 - 380) [N=3]
1.0 (0.7 - 1.5) [N=26]
1.1 (0.9 - 1.6) [N=20]

200 (165 - 273) [N=50] 236 (193 - 378) [N=26]

0.7 (0.5 - 1.0) [N=23]

303/362 (83.7)
30.2 (26.8 - 35.5)
[N=342]

13 (8-19) [N=354]

123/362 (34.0)
91/362 (25.1)
771362 (21.3)
19/362 (5.3)
37/328 (11.3)
37/354 (10.5)
15/362 (4.1)

18/362 (5.0)

1.1(0.8-2.2)
13.7 (6.3 - 19.4)

4(1.1)
100 (27.6)
144 (39.8)
114 (31.5)
0/354 (0.0)

71 (19.6)

118 (90 - 169) [N=316]

158 (91 - 228) [N=193]
0.9 (0.7 - 1.2) [N=361]
1.3 (1.0 - 1.8) [N=312]

247 (188 - 311)
[N=359]

0.6 (0.4 - 0.8) [N=346]

Footnotes for Tables S3 to S9 are at the bottom of Table 59



Table S8: Baseline characteristics of patients in the corticosteroid domain

. Fixed-dose hydrocortisone Shock-dept_andent No Corticosteroid
Characteristic N=137 hydrocortisone N=101
- N=147 B
Age in years, median (IQR) 60 (53 — 69) 60 (52 - 69) 62 (50 - 72)

Male sex, n/N (%)
Female sex, n/N (%)
Race/Ethnicity 2, n/N (%)
Asian
Black
Mixed
Other 2
White
Confirmed SARS-CoV?2 infection, n/N (%) °
Body mass index, kg/m?2, median (IQR)
APACHE Il score ¢, median (IQR)
Pre-existing conditions, n/N (%) ¢
Diabetes mellitus
Respiratory disease
Asthma/COPD
Other
Kidney disease
Severe cardiovascular disease
Immunosuppressive disease
Chronic immunosuppressive therapy
Time to enrolment, median (IQR)
From hospital admission, days
From ICU admission, hours
Acute respiratory support, n (%)
None/supplemental oxygen only
High flow nasal cannula
Non-invasive ventilation only
Invasive mechanical ventilation
ECMO, n (%)
Vasopressor support, n (%)

Median (IQR) acute physiology and laboratory
values ©

PaO,/FIO;

C-reactive protein, pg/mL
Creatinine, mg/dL
Lactate, mmol/L
Platelets, x109/L
Bilirubin, mg/dL

98/137 (71.5)
39/137 (28.5)

8/55 (14.6)
3/55 (5.5)
1/55 (1.8)
5/55 (9.1)
38/55 (69.1)
108/133 (81.2)

105/147 (71.4)
42/147 (28.6)

7/48 (14.6)
2/48 (4.2)
0/48 (0.0)
3/48 (6.3)

36/48 (75.0)

90/128 (70.3)

73/101 (72.3)
28/101 (27.7)

12/33 (36.4)
3/33(9.1)
1/33 (3.0)
2/33 (6.1)

15/33 (45.5)

78/100 (78.0)

29.5 (25.3 — 34.4) [N=133] 29.3 (25.1 — 33.7) [N=146] 28.3 (24.7 — 32.5) [N=100]

15.5 (10-21) [N=118]

51/137 (37.2)
27/137 (19.7)
21/137 (15.3)
7/137 (5.1)
13/128 (10.2)
9/136 (6.6)
7/137 (5.1)
8/137 (5.8)

1.2 (0.8 —2.8)
15.1 (7.5 — 19.8)

0(0.0)
17 (12.4)
33 (24.1)
87 (63.5)

1(0.7)
56 (40.9)

140 (98 - 200) [N=128]
178 (122 - 316) [N=16]
0.9 (0.7 - 1.2) [N=115]

1.2 (0.9 - 1.5) [N=106]
236 (181 - 315) [N=115]
0.6 (0.5 - 0.9) [N=111]

16 (11-23) [N=129]

38/147 (25.9)
27/147 (18.4)
24/147 (16.3)
4/147 (2.7)
11/130 (8.5)
13/142 (9.2)
8/147 (5.4)
7/147 (4.8)

1.0 (0.7 — 2.8)
12.3 (5.4 - 18.8)

1(0.7)
23 (15.7)
49 (33.3)
74 (50.3)

0 (0.0)
47 (32.0)

136 (104 - 175) [N=138]
160 (127-288) [N=15]
0.9 (0.7 - 1.2) [N=128]
1.2 (0.9 - 1.7) [N=112]

250 (176 - 335) [N=128]
0.6 (0.5 - 0.8) [N=120]

14 (11-21) [N=93]

29/101 (28.7)

20/101 (19.8)

16/101 (15.8)
4/101 (4.0)
8/93 (8.6)
6/100 (6.0)
2/101 (2.0)
6/101 (5.9)

1.1 (0.7 - 2.0)
13.6 (8.1 - 17.9)

0(0.0)
16 (15.8)
32 (31.7)
53 (52.5)

2 (2.0)
30 (29.7)

140 (97 - 180) [N=93]
158 (121 - 221) [N=9]
0.8 (0.6 - 1.2) [N=91]

1.0 (0.8 - 1.4) [N=83]
243 (172 - 320) [N=91]
0.6 (0.4 - 0.8) [N=86]

Footnotes for Tables S3 to S9 are at the bottom of Table 59



Table S9: Baseline characteristics of survivors with and without known day 180 vital status

Characteristic

Day 180 vital status known

Missing day 180 vital status

N=4107 N=684f
Age in years, median (IQR) 59.6 (12.5) [N=4107] 57.4 (14.7) [N=683]
Male sex, n/N (%) 2791/4107 (68.0) 462/683 (67.6)

Female sex, n/N (%)
Race/Ethnicity 2, n/N (%)
Asian
Black
Mixed
Other 2
White
Confirmed SARS-CoV?2 infection, n/N (%) °
Body mass index, kg/m2, median (IQR)
APACHE Il score ¢, median (IQR)
Pre-existing conditions, n/N (%) ¢
Diabetes mellitus
Respiratory disease
Asthma/COPD
Other
Kidney disease
Severe cardiovascular disease
Immunosuppressive disease
Chronic immunosuppressive therapy
Time to enrolment, median (IQR)
From hospital admission, days
From ICU admission, hours
Acute respiratory support, n (%)
None/supplemental oxygen only
High flow nasal cannula
Non-invasive ventilation only
Invasive mechanical ventilation
ECMO, n/N (%)
Vasopressor support, n (%)

Median (IQR) acute physiology and laboratory
values ©

Pa0,/FIO;

C-reactive protein, pg/mL
Creatinine, mg/dL
Lactate, mmol/L
Platelets, x109/L
Bilirubin, mg/dL

1316/4107 (32.0)

435/3082 (14.1)
130/3082 (4.2)
56/3082 (1.8)
138/3082 (4.5)

2323/3082 (75.4)

3542/4088 (86.6)

32.0 (7.8) [N=3777]
13 (8-20) [N=4019]

1204/4107 (29.3)
944/4107 (23.0)
797/4107 (19.4)
192/4107 (4.7)
319/3797 (8.4)
334/4031 (8.3)
176/4107 (4.3)
161/4107 (3.9)

1.7 (0.9 - 3.5)
16.6 (8.8 — 22.4)

7(0.2)
1043 (25.4)
1517 (36.9)
1540 (37.5)
1/4057 (0.0)
912 (22.2)

116 (89 - 157) [N=3878]
120 (67 - 195) [N=3128]

0.8 (0.7 - 1.1) [N=4046]
1.3 (1.0 - 1.7) [N=3717]

246 (185 - 315) [N=4038]

0.5 (0.4 - 0.8) [N=3836]

221/683 (32.4)

69/475 (14.5)
30/475 (6.3)
13/475 (2.7)
21/475 (4.4)
342/475 (72.0)
597/676 (88.3)
31.9 (7.8) [N=540]
11 (7-17) [N=654]

200/681 (29.4)
123/681 (18.1)
100/681 (14.7)
26/681 (3.8)
51/630 (8.1)
42/672 (6.3)
14/681 (2.1)
14/681 (2.1)

1.5 (0.9 — 2.9)
17.8 (10.7 — 22.9)

0 (0.0)
155 (22.7)
331 (48.4)
206 (30.1)
3/672 (0.5)
93 (13.6)

120 (90 - 160) [N=490]
92 (50 - 159) [N=457]
0.9 (0.7 - 1.2) [N=635]
1.4 (1.1 - 1.9) [N=488]

238 (178 - 305) [N=588]

0.5 (0.4 - 0.8) [N=607]

Percentages may not sum to 100 because of rounding. SD denotes standard deviation; APACHE, Acute Physiology and Chronic
Health Evaluation; COPD, chronic obstructive pulmonary disease; IQR, interquartile range; ECMO, extracorporeal membrane

oxygenation.

aSelf-reported via fixed categories. Data collection was not approved in Asia, Canada, and continental Europe. “Other” includes

“other ethnic group” and those who declined to respond or were not asked by registration personnel.
bSARS-CoV2 infection was confirmed by respiratory tract polymerase chain reaction test.

¢Measures the severity of iliness based on age, medical history, and physiological variables. Scores range from 0 to 71; higher
numbers represent greater risk of death. The median score of 12 is typical for patients with COVID-19 admitted to intensive care

units (ICUs).



dKidney disease was determined from the most recent stable serum creatinine level prior to this hospital admission, except in
patients who were receiving dialysis. Abnormal kidney function was defined as a creatinine level of 130 uymol/L or greater
(1.5mg/dL) for males or 100 pmol/L or greater (1.1 mg/dL) for females not previously receiving dialysis. Cardiovascular disease was
defined as New York Heart Association class IV symptoms. Immunosuppression was defined by the receipt of recent chemotherapy,
radiation, high-dose or long-term steroid treatment, or presence of immunosuppressive disease.

¢ Laboratory results available when captured for clinical care. Although specific laboratory cut-offs may vary, ranges for the
followingvariables are generally considered normal: P,02/FiO ratio 2400; creatinine <1.2 mg/dL; platelets 2150 x10%/L; and
bilirubin <1.2 mg/dL.

fOf the 684 participants with missing day 180 vital status, 512 were randomized at sites not participating in follow up beyond day
90.

Table S10: Sensitivity Analysis of Day 180 mortalityinnon-negative COVID-19 population

Adjusted Hazard Ratio Proba_b iIi_ty of Probe_lk_)ility of
(95% Crl) Intzruv%er:glr:y(g/i) a Inter'\:/gtrllltlitgnog%) a

Immune Modulation Domain

IL-6 receptor antagonists 0.73 (0.59 to 0.90) 99.7% 9.6%

Anakinra 0.96 (0.73 to 1.23) 61.5% 85.1%

Control 1 (referent) - -
Immunoglobulin Domain

Convalescent plasma 0.98 (0.85t0 1.14) 58.9% 98.8%

Control 1 (referent) - -
Antiplatelet Domain

Antiplatelet 0.85 (0.70to 1.04) 94.5% 59.7%

Control 1 (referent) - -
Anticoagulation Domain

Therapeutic anticoagulation 1.17 (0.94 to 1.44) 8.3% 99.9%

Thromboprophylaxis 1 (referent) - -
Antiviral Domain

Lopinavir-ritonavir 1.09 (0.82to0 1.44) 27.0% 96.8%

Hydroxychloroquine 1.81 (1.16 t0 2.78) 0.5% 99.9%

Combination antiviral therapy 1.99 (1.15t0 3.32) 0.6% >99.9%

Control 1 (referent) - -
Corticosteroid Domain

Fixed dose corticosteroids 1.01 (0.61 to 1.64) 48.4% 78.8%

Shock-dependent corticosteroids 0.98 (0.57 to 1.63) 52.5% 73.4%

Control

1 (referent)

Crl denotes credible interval.

aThe probability of superiority and futility is computed from a Bayesian piecewise exponential model using the posterior

distribution.



Table S11: Sensitivity Analysis of Day 180 mortality with independent effects for interleukin-6 receptor
antagonists and antiplatelet interventions

Adjusted Hazard ili ili
y ooty WS T o P
(95% Crl) Intervention (%) Intervention (%)®

Immune Modulation Domain

Tocilizumab 948 298/831 (35.9) 0.76 (0.61 to 0.93) 99.6% 17.1%

Sarilumab 485 138/417 (33.1) 0.72 (0.56 to 0.91) 99.6% 10.9%

Anakinra 371 138/325 (42.5) 0.96 (0.74 to 1.24) 62.4% 86.0%

Control 406 140/350 (40.0) 1 (referent) -
Immunoglobulin Domain

Convalescent plasma 1078 370/944 (39.2) 0.99 (0.86t0 1.14) 54.2% 99.0%

Control 911 324/790 (41.0) 1 (referent) -
Antiplatelet Domain

Aspirin 564 143/472 (30.3)  0.83 (0.66 to 1.03) 95.9% 47.0%

P2Y12 inhibitor 455 131/399 (32.8)  0.88 (0.70to 1.11) 84.9% 69.0%

Control 527 143/441 (32.4) 1 (referent) -
Anticoagulation Domain

Therapeutic anticoagulation 499 165/403 (40.9) 1.16 (0.93 to 1.41) 9.6% 99.8%

Thromboprophylaxis 511 147/418 (35.2) 1 (referent) -
Antiviral Domain

Lopinavir-ritonavir 256 81/226 (35.8) 1.07 (0.82t0 1.39) 31.1% 96.9%

Hydroxychloroquine 50 16/41 (39.0) 1.51 (0.96 to 2.29) 3.7% 99.6%

Combination antiviral therapy 27 13/26 (50.0) 1.63 (0.95 to 2.68) 3.8% 99.3%

Control 362 107/311 (34.4) 1 (referent) -
Corticosteroid Domain

Fixed dose corticosteroids 137 34/109 (31.2) 0.93 (0.59 to 1.45) 61.2% 68.2%

igﬁf:oifgf;zi”t 147 39/137 (28.5)  0.97 (0.61 to 1.55) 55.5% 72.9%

Control 101 27179 (34.2) 1 (referent) -

Crl denotes credible interval.

aDue to censoring, reported day 180 mortality rates are restricted to patients at sites participating in day 180 follow-up with known

day 180 vital status.

bThe probability of superiority and futility is computed from a Bayesian piecewise exponential model using the posterior

distribution.



Table S12: Sensitivity Analysis of Day 180 mortality within domain-specific populations

Adjusted Hazard Ratio Probability of Superiority ~ Probability of Futility of

(95% Crl) of Intervention (%)2 Intervention (%)

Immune Modulation Domain

IL-6 Receptor Antagonists 0.72 (0.58 t0 0.91) 99.7% 10.5%

Anakinra 0.92 (0.70to 1.22) 72.4% 76.1%

Control 1 (referent) - -
Immunoglobulin Domain

Convalescent plasma 0.99 (0.85t0 1.14) 57.0% 98.9%

Control 1 (referent) - -
Antiplatelet Domain

Antiplatelet 0.91 (0.75 to 1.09) 84.0% 80.4%

Control 1 (referent) - -
Anticoagulation Domain

Therapeutic anticoagulation 1.21 (0.99 to 1.49) 3.3% >99.9%

Thromboprophylaxis 1 (referent) - -
Antiviral Domain

Lopinavir-ritonavir 1.11 (0.86 to 1.44) 21.1% 98.3%

Hydroxychloroquine 1.60 (0.98 to 2.58) 2.9% 99.6%

;‘;T;F');a“o” antiviral 1.78 (1.03 to 3.09) 1.9% 99.7%

Control 1 (referent) - -
Corticosteroid Domain

Fixed dose corticosteroids 1.00 (0.62 to 1.55) 50.1% 78.3%

igftfgoifgfg%zm 1.06 (0.68 to 1.74) 39.7% 85.0%

Control 1 (referent) - -

Crl, denotes credible interval.

aThe probability of superiority and futility is computed from a Bayesian piecewise exponential model using the posterior

distribution.



Table S13: Day 90 mortality

N moralty. mi Odds Ratio Coperorty o Rutliyot
(%) (95% Crl) Intervention (%)2  Intervention (%) @

Immune Modulation Domain

IL-6 receptor antagonists 1433  481/1409 (34.1) 0.71 (0.54 t0 0.94) 99.1% 12.8%

Anakinra 371 150/365 (41.1) 1.06 (0.74 to 1.52) 38.2% 90.1%

Control 406 151/399 (37.8) 1 (referent) - -
Immunoglobulin Domain

Convalescent plasma 1078  408/1067 (38.2) 0.97 (0.79t0 1.19) 60.2% 93.1%

Control 911 358/901 (39.7) 1 (referent) - -
Antiplatelet Domain

Antiplatelet 1019 298/1001 (29.8) 0.83 (0.64 to 1.07) 92.3% 48.2%

Control 527 171/522 (32.8) 1 (referent) - -
Anticoagulation Domain

Therapeutic anticoagulation 499 191/490 (39.0) 1.23 (0.92t0 1.63) 8.1% 99.7%

Thromboprophylaxis 511 181/504 (35.9) 1 (referent) - -
Antiviral Domain

Lopinavir-ritonavir 256 93/253 (36.8) 1.29 (0.91 to 1.85) 7.8% 99.3%

Hydroxychloroquine 50 17/49 (34.7) 1.89 (1.06 to 3.37) 1.7% 99.7%

tchoe':‘;’;;a“o” antiviral 27 13/26 (50.0) 2.45 (1.23 to 4.85) 0.6% 99.9%

Control 362 116/361 (32.1) 1 (referent) - -
Corticosteroid Domain

Fixed dose corticosteroids 137 41/135 (30.4) 0.84 (0.48 to 1.54) 71.1% 52.0%

ngtfl‘odsigfggesm 147 36/146 (24.7) 0.77 (0.43 to 1.40) 80.6% 39.3%

Control 101 34/97 (35.1) 1 (referent) - -
Pre-specified
combination ¢/interaction

Therapeutic

anticoagulation/antiplatelet 35 17/35 (48.6) 1.38 (0.76 to 2.49) 14.4% NA

combination b
Therapeutic
anticoagulation/antiplatelet
interaction

1.36 (0.80 to 2.26)

SD denotes standard deviation; NA, not available; Crl, credible interval.
aThe probability of superiority and futility is computed from a Bayesian logistic regression model using the posterior distribution.
bThe combination effect provides the effect of giving both therapeutic anticoagulation and antiplatelet interventions together in
combination. This is estimated by multiplying the hazard ratio for antiplatelet, therapeutic anticoagulation and the interaction

effect for antiplatelet and therapeutic anticoagulation.



Table S14: Baseline characteristics of survivors with and without EQ-5D-5L utility scores

EQ-5D-5L utility score available

Missing EQ-5D-5L utility score

Characteristic N=989 N=1601

Age in years, median (IQR) 60 (51 - 67) 56 (47 - 63)
Male sex, n (%) 650 (65.7) 1064 (66.5)
Female sex, n (%) 339 (34.3) 537 (33.5)

Race/Ethnicity 2, n/N (%)
Asian
Black
Mixed
Other 2
White
Confirmed SARS-CoV?2 infection, n/N (%) °
Body mass index, kg/m2, median (IQR)
APACHE Il score ¢, median (IQR)
Pre-existing conditions, n/N (%) ¢
Diabetes mellitus
Respiratory disease
Asthma/COPD
Other
Kidney disease
Severe cardiovascular disease
Immunosuppressive disease
Chronic immunosuppressive therapy
Time to enrolment, median (IQR)
From hospital admission, days
From ICU admission, hours
Acute respiratory support, n (%)
None/supplemental oxygen only
High flow nasal cannula
Non-invasive ventilation only
Invasive mechanical ventilation
ECMO, n/N (%)
Vasopressor support, n (%)

Median (IQR) acute physiology and laboratory
values ©

Pa0,/FIO;

C-reactive protein, pg/mL
Creatinine, mg/dL
Lactate, mmol/L
Platelets, x109/L
Bilirubin, mg/dL

53/588 (9.0)

24/588 (4.1)

6/588 (1.0)

25/588 (4.3)
480/588 (81.6)
832/978 (85.1)

30.9 (27.1 - 36.3) [N=926]
12 (8-18) [N=954]

273/989 (27.6)

222/989 (22.5)

189/989 (19.1)
48/989 (4.9)
58/922 (6.3)
58/973 (6.0)
42/989 (4.3)
41/989 (4.2)

1.6 (0.9 — 3.0)
16.1 (7.8 — 21.8)

2(0.2)
381 (38.5)
310 (31.3)
296 (29.9)
0/974 (0.0)
183 (18.5)

121 (92 - 165) [N=913]
118 (67 - 183) [N=702]
0.8 (0.7 - 1.0) [N=961]
1.3 (1.0 - 1.7) [N=886]

253 (194 - 320) [N=959]
0.5 (0.4 - 0.7) [N=884]

179/1331 (13.5)
67/1331 (5.0)
34/1331 (2.6)
76/1331 (5.7)

975/1331 (73.3)
1397/1600 (87.3)
31.5 (27.2 - 36.7) [N=1460]
12 (7-18) [N=1578]

429/1601 (26.8)

325/1601 (20.3)

280/1601 (17.5)
59/1601 (3.7)
84/1479 (5.7)
95/1568 (6.1)
38/1601 (2.4)
34/1601 (2.1)

1.6 (0.9 — 2.9)
16.5 (9.2 — 22.2)

2 (0.1)
402 (25.1)
632 (39.5)
565 (35.3)

1/1585 (0.1)
304 (19.0)

121 (94 - 163) [N=1525]
119 (65 - 189) [N=1261]
0.8 (0.7 - 1.0) [N=1585]
1.2 (1.0 - 1.7) [N=1471]

253 (198 - 326) [N=1585]
0.5 (0.4 - 0.8) [N=1532]

Percentages may not sum to 100 because of rounding. SD denotes standard deviation; APACHE, Acute Physiology and Chronic
Health Evaluation; COPD, chronic obstructive pulmonary disease; IQR, interquartile range; ECMO, extracorporeal membrane

oxygenation.

aSelf-reported via fixed categories. Data collection was not approved in Asia, Canada, and continental Europe. “Other” includes
“other ethnic group” and those who declined to respond or were not asked by registration personnel.

bSARS-CoV2 infection was confirmed by respiratory tract polymerase chain reaction test.

¢Measures the severity of illness based on age, medical history, and physiological variables. Scores range from 0 to 71; higher
numbers represent greater risk of death. The median score of 12 is typical for patients with COVID-19 admitted to intensive care

units (ICUs).



dKidney disease was determined from the most recent stable serum creatinine level prior to this hospital admission, except in
patients who were receiving dialysis. Abnormal kidney function was defined as a creatinine level of 130 pmol/L or greater
(1.5mg/dL) for males or 100 pmol/L or greater (1.1 mg/dL) for females not previously receiving dialysis. Cardiovascular disease was
defined as New York Heart Association class IV symptoms. Immunosuppression was defined by the receipt of recent chemotherapy,
radiation, high-dose or long-term steroid treatment, or presence of immunosuppressive disease.

¢ Laboratory results available when captured for clinical care. Although specific laboratory cut-offs may vary, ranges for the

followingvariables are generally considered normal: P,02/FiO ratio 2400; creatinine <1.2 mg/dL; platelets 2150 x10%/L; and
bilirubin <1.2 mg/dL.



Table S15: Baseline characteristics of survivors with and without WHODAS scores

Characteristic WHODAS score available Missing WHODAS score
N=720 N=1867

Age in years, median (IQR) 59 (51 - 67) 57 (48 - 64)

Male sex, n (%) 482 (66.9) 1230 (65.9)

Female sex, n (%) 238 (33.1) 637 (34.1)

Race/Ethnicity 2, n/N (%)
Asian
Black
Mixed
Other 2
White
Confirmed SARS-CoV?2 infection, n/N (%) °
Body mass index, kg/m2, median (IQR)
APACHE Il score ¢, median (IQR)
Pre-existing conditions, n/N (%) ¢
Diabetes mellitus
Respiratory disease
Asthma/COPD
Other
Kidney disease
Severe cardiovascular disease
Immunosuppressive disease
Chronic immunosuppressive therapy
Time to enrolment, median (IQR)
From hospital admission, days
From ICU admission, hours
Acute respiratory support, n (%)
None/supplemental oxygen only
High flow nasal cannula
Non-invasive ventilation only
Invasive mechanical ventilation
ECMO, n/N (%)
Vasopressor support, n (%)

Median (IQR) acute physiology and laboratory
values ©

Pa0,/FIO;

C-reactive protein, pg/mL
Creatinine, mg/dL
Lactate, mmol/L
Platelets, x109/L
Bilirubin, mg/dL

37/391 (9.5)

19/391 (4.9)

5/391 (1.3)

17/391 (4.4)
313/391 (80.1)
604/713 (84.7)

30.8 (27.1 — 35.9) [N=671]
11 (8-17) [N=695]

210/720 (29.2)

163/720 (22.6)

137/720 (19.0)
37/720 (5.1)
40/672 (6.0)
39/706 (5.5)
24/720 (3.3)
29/720 (4.0)

1.5 (0.9 — 3.0)
16.1 (8.4 — 21.8)

1(0.1)

298 (41.4)
214 (29.7)
207 (28.8)
0/711 (0.0)
134 (18.6)

121 (91 - 165) [N=657]
117 (69 - 182) [N=480]
0.8 (0.7 - 1.0) [N=698]

1.3 (1.0 - 1.8) [N=631]
257 (201 - 326) [N=699]
0.5 (0.4 - 0.7) [N=634]

195/1527 (12.8)
72/1527 (4.7)
35/1527 (2.3)
84/1527 (5.5)

1141/1527 (74.7)

1623/1862 (87.2)
31.4 (27.2 - 36.8) [N=1712]
12 (8-18) [N=1834]

496/1867 (26.6)
384/1867 (20.6)
332/1867 (17.8)
70/1867 (3.8)
100/1726 (5.8)
113/1832 (6.2)
33/1867 (1.8)
46/1867 (2.5)

1.6 (0.9 -3.0)
16.5 (8.9 — 22.1)

3(0.2)
483 (25.9)
728 (39.0)
653 (35.0)

1/1845 (0.1)
352 (18.9)

121 (93 - 163) [N=1779]
119 (64 - 189) [N=1481]
0.8 (0.7 - 1.0) [N=1845]
1.2 (1.0 - 1.7) [N=1723]

251 (194 - 321) [N=1842]
0.5 (0.4 - 0.8) [N=1779]

Percentages may not sum to 100 because of rounding. SD denotes standard deviation; APACHE, Acute Physiology and Chronic
Health Evaluation; COPD, chronic obstructive pulmonary disease; IQR, interquartile range; ECMO, extracorporeal membrane

oxygenation.

aSelf-reported via fixed categories. Data collection was not approved in Asia, Canada, and continental Europe. “Other” includes
“other ethnic group” and those who declined to respond or were not asked by registration personnel.

bSARS-CoV2 infection was confirmed by respiratory tract polymerase chain reaction test.

¢Measures the severity of illness based on age, medical history, and physiological variables. Scores range from 0 to 71; higher
numbers represent greater risk of death. The median score of 12 is typical for patients with COVID-19 admitted to intensive care

units (ICUs).



dKidney disease was determined from the most recent stable serum creatinine level prior to this hospital admission, except in
patients who were receiving dialysis. Abnormal kidney function was defined as a creatinine level of 130 umol/L or greater
(1.5mg/dL) for males or 100 ymol/L or greater (1.1 mg/dL) for females not previously receiving dialysis. Cardiovascular disease was
defined as New York Heart Association class IV symptoms. Immunosuppression was defined by the receipt of recent chemotherapy,
radiation, high-dose or long-term steroid treatment, or presence of immunosuppressive disease.

¢ Laboratory results available when captured for clinical care. Although specific laboratory cut-offs may vary, ranges for the

followingvariables are generally considered normal: P,02/FiO ratio 2400; creatinine <1.2 mg/dL; platelets 2150 x10%/L; and
bilirubin <1.2 mg/dL.



Table S16: Day 180 EQ-5D-5L results

EQ-5D-5L domain n/N (%)

Mobility Self Care Usual Activities Pain/Discomfort Anxiety/Depression
No Problems No Problems No Problems No Problems No Problems
Problems a Problems a Problems a Problems a Problems a
Immune Modulation
Domain
Tocilizumab 106/231 125/231 164/234 70/234 90/235 145/235 92/233 141/233 131/234 103/234
(45.9) (54.1) (70.1) (29.9) (38.3) (61.7) (39.5) (60.5) (56.0) (44.0)
Sarilumab 22/75 53/75 44/76 32/76 24/76 52/76 27176 49/76 30/76 46/76
(29.3) (70.7) (57.9) (42.1) (31.6) (68.4) (35.5) (64.5) (39.5) (60.5)
Anakinra 40/80 40/80 61/80 19/80 32/78 46/78 33/80 47/80 46/80 34/80
(50.0) (50.0) (76.3) (23.8) (41.0) (59.0) (41.3) (58.8) (57.5) (42.5)
Control 31/93 62/93 59/97 38/97 31/97 66/97 38/97 59/97 45/96 51/96

(33.3) (66.7)  (60.8)  (39.2)  (32.0) (68.0) (39.2) (60.8) (46.9)  (53.1)

Immunoglobulin Domain

83/218 1350218 139/217  78/217  79/218  139/218  77/218  141/218 1007217  117/217
38.1)  (61.9)  (64.1)  (35.9)  (36.2)  (63.8) (353)  (64.7) (46.1)  (53.9)
64/176 112/176 113/177 64/177 58/177 119/177 63/176 113/176 79/176  97/176
(36.4)  (63.6) (63.8) (36.2) (32.8) (67.2) (35.8) (64.2)  (44.9)  (55.1)

Convalescent plasma

Control

Antiplatelet Domain

27/83  56/83  55/84  29/84  32/84  52/84  39/84  45/84  36/83  47/83
(325)  (675)  (655)  (345)  (381)  (61.9)  (46.4)  (53.6)  (43.4)  (56.6)
PoY12 infibitor 41/82  41/82  63/83  20/83  35/82  47/82  33/83  50/83  45/83  38/83

(50.0)  (50.0)  (75.9) (24.1) (427) (57.3) (39.8) (60.2) (54.2)  (45.8)
31/95  64/95  63/95  32/95  36/95  59/95  28/95  67/95  42/95  53/95
(32.6) (67.4)  (66.3) (33.7) (37.9) (62.1) (29.5)  (705)  (44.2)  (55.8)

Aspirin

Control

Anticoagulation Domain

Therapeutic 53/118  65/118  79/120  41/120  51/120  69/120  49/119  70/119  62/119  57/119
anticoagulation (44.9)  (55.1)  (65.8)  (34.2)  (425) (575)  (412)  (58.8)  (52.1)  (47.9)
51/124  73/124  87/125 38/125 51/125 74/125 50/125 75/125 61/125  64/125

Thromboprophylaxis "1 4y 589y  (69.6)  (30.4) (40.8) (59.2)  (40.0)  (60.0) (48.8)  (51.2)

Antiviral Domain

29/76 47176 47/81 34/81 32/82 50/82 29/82 53/82 35/81 46/81

Lopinavir-ritonavir (382)  (61.8)  (58.0)  (420)  (39.0)  (61.0)  (354)  (64.6)  (43.2)  (56.9)

. 11 11 11 11 11
Hydroehloroquine — Jo - 0(00) oo OL(00) oo 010 g 0100 oo 0L(00)
Combination antiviral 1/2 1/2 2/2 1/2 1/2 2/2 2/2
therapy 50.0) (50.0) (00) 2200 550 (500 Y200 g9 9200 450

48/102  54/102  68/103  35/103  45/103  58/103  50/103 53/103 56/102  46/102

Control 47.1) (52.9) (66.0) (340) (43.7) (56.3) (485) (51.5) (54.9)  (45.1)

Corticosteroid Domain

Fixed dose 16/27 1127 23/27 4127 17/27 10027 14/27 1327 1727 10/27
corticosteroids (59.3)  (40.7)  (85.2)  (14.8)  (63.0)  (37.0)  (51.9)  (48.2)  (63.0)  (37.0)
Shock-dependent 19/35  16/35  29/36 7/36 21/36  15/36  15/36  21/36  26/35 9/35
corticosteroids (54.3)  (45.7)  (80.6)  (19.4) (58.3) (41.7) (41.7)  (58.3) (743)  (25.7)
Control 10/21  11/21 1421 7121 9/21 12/21 1421 7/21 12/21 9/21

(47.6)  (52.4) (66.7)  (33.3) (429) (57.1) (66.7)  (333) (57.1)  (42.9)

apatients reporting problems includes patients reporting mild problems, moderate problems, severe problems or extreme
problems



Table S17: Day 180 EQ VAS results

EQ VAS
n Mean (SD) Median (IQR)

Immune Modulation Domain

Tocilizumab 235 69.1 (22.6) 75 (50 — 86)

Sarilumab 76 63.4 (25.5) 70 (50 - 81)

Anakinra 75 70.9 (21.3) 75 (70 — 80)

Control 97 68.5 (20.7) 75 (60 — 85)
Immunoglobulin Domain

Convalescent plasma 218 65.0 (23.7) 70 (50 — 82)

Control 177 65.4 (23.0) 70 (50 — 80)
Antiplatelet Domain

Aspirin 84 65.7 (22.3) 70 (50 — 85)

P2Y12 inhibitor 83 71.3 (20.1) 75 (50 — 90)

Control 96 66.1 (21.0) 70 (50 — 80)
Anticoagulation Domain

Therapeutic anticoagulation 119 71.8 (20.0) 78 (60 — 85)

Thromboprophylaxis 124 68.6 (20.6) 75 (50 — 80)
Antiviral Domain

Lopinavir-ritonavir 82 67.7 (23.1) 73 (50 — 90)

Hydroxychloroquine 1 NA 70 (70— 70)

tChoeT;;;atlon antiviral 5 NA 100 (100 — 100)

Control 103 72.2 (20.8) 75 (60 - 90)
Corticosteroid Domain

Fixed dose corticosteroids 27 76.9 (17.4) 80 (70 — 90)

igﬁfgﬁgfg&?t 36 74.0 (22.2) 80 (70 — 90)

Control 21 69.0 (22.5) 75 (60 — 85)

SD denotes standard deviation; IQR, interquartile range



Table S18: Day 180 Disability Categories

WHODAS category n/N (%)

No Disability ~ Mild Disability I\S?sd:bﬁij Severe Disability CD‘I’S”;E:;‘;

Immune Modulation Domain

Tocilizumab 49/159 (30.8) 46/159 (28.9) 38/159 (23.9) 25/159 (15.7) 1/159 (0.6)

Sarilumab 12/44 (27.3) 14/44 (31.8) 8/44 (18.2) 10/44 (22.7) 0/44 (0.0)

Anakinra 19/58 (32.8) 17/58 (29.3) 14/58 (24.1) 8/58 (13.8) 0/58 (0.0)

Control 12/58 (20.7) 18/58 (31.0) 17/58 (29.3) 9/58 (15.5) 2/58 (3.4)
Immunoglobulin Domain

Convalescent plasma 40/152 (26.3) 48/152 (31.6) 35/152 (23.0) 25/152 (16.4) 4/152 (2.6)

Control 29/115 (25.2) 47/115 (40.9) 20/115 (17.4) 19/115 (16.5) 0/115 (0.0)
Antiplatelet Domain

Aspirin 15/60 (25.0) 18/60 (30.0) 15/60 (25.0) 12/60 (20.0) 0/60 (0.0)

P2Y12 inhibitor 22/62 (35.5) 24/62 (38.7) 9/62 (14.5) 7162 (11.3) 0/62 (0.0)

Control 19/70 (27.1) 23/70 (32.9) 16/70 (22.9) 11/70 (15.7) 1/70 (1.4)
Anticoagulation Domain

Therapeutic anticoagulation ~ 27/82 (32.9) 28/82 (34.1) 19/82 (23.2) 7/82 (8.5) 1/82 (1.2)

Thromboprophylaxis 27/92 (29.3) 34/92 (37) 20/92 (21.7) 10/92 (10.9) 1/92 (1.1)
Antiviral Domain

Lopinavir-ritonavir 18/61 (29.5) 12/61 (19.7) 19/61 (31.1) 11/61 (18.0) 1/61 (1.6)

Hydroxychloroquine 1/1 (100) 0/1 (0.0) 0/1 (0.0) 0/1 (0.0) 0/1 (0.0)

tchoe':‘abg;a“o“ antiviral 0/2 (0.0) 2/2 (100) 0/2 (0.0) 0/2 (0.0) 0/2 (0.0)

Control 28/74 (37.8) 17/74 (23.0) 18/74 (24.3) 11/74 (14.9) 0/74 (0.0)
Corticosteroid Domain

Fixed dose corticosteroids 12/24 (50.0) 6/24 (25.0) 4/24 (16.7) 2/24 (8.3) 0/24 (0.0)

ngtfgodsﬁgfgl‘éesm 13/31 (41.9) 12/31 (38.7) 5/31 (16.1) 1/31 (3.2) 0/31 (0.0)

Control 6/19 (31.6) 6/19 (31.6) 3/19 (15.8) 4/19 (21.1) 0/19 (0.0)




Table S19: Day 180 Disability

Probability of

N (survivors ~ WHODAS score, median (IQR) Adjusted Odds Ratio? Superiority of
at day 180) [N] (95% Crl) Intervention (%)"

Immune Modulation Domain
IL-6 receptor antagonists 812 14.6 (3.2-36.4) [N=203] 0.67 (0.39t0 1.15) 92.6%
Anakinra 187 16.7 (2.1-35.4) [N=58] 0.62 (0.30 to 1.26) 90.8%
Control 210 21.8 (8.3-30.8) [N=58] 1 (referent)

Immunoglobulin Domain
Convalescent plasma 574 17.4 (4.2-41.1) [N=152] 1.14 (0.72t0 1.77) 28.6%
Control 466 12.5 (4.4-31.2) [N=115] 1 (referent)

Antiplatelet Domain
Antiplatelet 597 12.5 (2.1-30.8) [N=122] 0.78 (0.46 to 1.33) 81.6%
Control 298 14.6 (4.2-38.5) [N=70] 1 (referent)

Anticoagulation Domain
Therapeutic anticoagulation 238 10.4 (2.1-31.2) [N=82] 1.07 (0.61 to 1.86) 41.2%
Thromboprophylaxis 271 13.6 (4.2-29.3) [N=92] 1 (referent)

Antiviral Domain
Lopinavir-ritonavir 145 25 (4.2-38.6) [N=61] 1.56 (0.84 to 2.93) 8.3%
Hydroxychloroquine 25 0 (0-0) [N=1] NA NA
tchc::'abg;a“on antiviral 13 15.1 (13.2-16.9) [N=2] NA NA
Control 204 12.5 (0-28.4) [N=74] 1 (referent)

Corticosteroid Domain
Fixed dose corticosteroids 74 5.2 (2.1-20.3) [N=24] 0.75 (0.29 to 2.00) 72.3%
Sgﬁfgoi‘igfggesm 98 8.3 (2.1-19.8) [N=31] 0.85 (0.35 to 2.07) 63.9%
Control 52 10.4 (3.2-32.3) [N=19] 1 (referent)

IQR denotes interquartile range; Crl, credible interval.

40dds ratio parameters are for the analysis of WHODAS disability category. An OR<1 indicates reduced disability.
bThe probability of superiority is computed from the posterior distribution of a Bayesian mixture model.



Table S20: Sensitivity Analysis of EQ-5D-5L utility score without imputation

Adjusted Mean Difference Probability of Superiority
(95% Crl) of Intervention (%)?2

Immune Modulation Domain

IL-6 Receptor Antagonists 0.04 (-0.03t0 0.12) 87.2%

Anakinra 0.07 (-0.03t0 0.18) 92.2%

Control 0 (referent) -
Immunoglobulin Domain

Convalescent plasma -0.03 (-0.09 to 0.03) 18.4%

Control 0 (referent) -
Antiplatelet Domain

Antiplatelet 0.08 (0.00 to 0.16) 98.0%

Control 0 (referent) -
Anticoagulation Domain

Therapeutic anticoagulation 0.01 (-0.07 to 0.09) 60.6%

Thromboprophylaxis 0 (referent) -
Antiviral Domain

Lopinavir-ritonavir -0.10 (-0.19 to -0.01) 1.3%

Hydroxychloroquine NA NA

Combination antiviral therapy NA NA

Control 0 (referent) -
Corticosteroid Domain

Fixed dose corticosteroids -0.01 (-0.17 to 0.16) 46.3%

Shock-dependent corticosteroids -0.02 (-0.17 to 0.14) 42.5%

Control 0 (referent) -

Crl denotes credible interval.
aThe probability of superiority is computed from the posterior distribution of a Bayesian mixture model.



Table S21: Sensitivity Analysis of WHODAS disability category without imputation

Adjusted Odds Ratio2 Probability of Superiority
(95% Crl) of Intervention (%)

Immune Modulation Domain

IL-6 Receptor Antagonists 0.69 (0.40t0 1.19) 91.1%

Anakinra 0.62 (0.30 to 1.26) 90.5%

Control 1 (referent) -
Immunoglobulin Domain

Convalescent plasma 1.14 (0.72t0 1.78) 27.9%

Control 1 (referent) -
Antiplatelet Domain

Antiplatelet 0.78 (0.45 to 1.35) 81.2%

Control 1 (referent) -
Anticoagulation Domain

Therapeutic anticoagulation 1.05 (0.60 to 1.83) 43.0%

Thromboprophylaxis 1 (referent) -
Antiviral Domain

Lopinavir-ritonavir 1.56 (0.84 t0 2.93) 8.2%

Hydroxychloroquine NA NA

Combination antiviral therapy NA NA

Control 1 (referent) -
Corticosteroid Domain

Fixed dose corticosteroids 0.77 (0.29 to 2.03) 69.4%

Shock-dependent corticosteroids 0.88 (0.351t0 2.18) 60.9%

Control 1 (referent) -

Crl denotes credible interval.
@ Odds ratio parameters are for the analysis of WHODAS disability category. An OR<1 indicates reduced disability.
bThe probability of superiority is computed from the posterior distribution of a Bayesian mixture model.



Table S22: Day 180 mortality in patients mechanically ventilated at baseline

N momaiysny  HedRaio Coerorty o Rutliyot
(%) (95% Cri) Intervention (%)®  Intervention (%) b

Immune Modulation Domain

IL-6 receptor antagonists 467 188/437 (43.0) 0.70 (0.51 to 1.00) 97.5% 15.9%

Anakinra 137 70/128 (54.7) 0.93 (0.62t0 1.41) 63.9% 69.1%

Control 123 58/115 (50.4) 1 (referent) -
Immunoglobulin Domain

Convalescent plasma 357 159/333 (47.8) 0.93 (0.74t0 1.17) 72.5% 83.8%

Control 291 145/276 (52.5) 1 (referent) -
Antiplatelet Domain

Antiplatelet 373 126/317 (39.7) 0.93 (0.70to 1.28) 69.2% 77.0%

Control 194 62/155 (40.0) 1 (referent) -
Anticoagulation Domain

Therapeutic anticoagulation 147 69/132 (52.3) 1.30 (0.91 to 1.84) 7.0% 99.4%

Thromboprophylaxis 166 63/148 (42.6) 1 (referent) -
Antiviral Domain

Lopinavir-ritonavir 73 36/70 (51.4) 1.20 (0.79t0 1.78) 20.0% 96.0%

Hydroxychloroquine 26 7/19 (36.8) 1.10 (0.59 to 1.96) 37.7% 82.0%

ﬁ]"e':‘;’r;';at'on antiviral 13 7112 (58.3) 1.31 (0.63 to 2.70) 23.0% 89.2%

Control 114 46/102 (45.1) 1 (referent) -
Corticosteroid Domain

Fixed dose corticosteroids 87 20/67 (29.9) 1.08 (0.58 to 2.03) 40.7% 78.9%

ngtfl‘odsigfggesm 74 21/72 (29.2) 1.04 (0.55 to 2.02) 44.5% 75.6%

Control 53 10/41 (24.4) 1 (referent) -

Crl denotes credible interval.

aDue to censoring, reported day 180 mortality rates are restricted to patients at sites participating in day 180 follow-up with known

day 180 vital status.

bThe probability of superiority and futility is computed from a Bayesian piecewise exponential model using the posterior

distribution.



Table S23: Day 180 mortality in patients not mechanically ventilated at baseline

N momaiysny  HedRaio Coerorty o Rutliyot
(%) (95% Cri) Intervention (%)®  Intervention (%) b

Immune Modulation Domain

IL-6 receptor antagonists 966 248/811 (30.6) 0.76 (0.59 to 0.98) 98.2% 22.4%

Anakinra 234 68/197 (34.5) 0.93 (0.67 to 1.28) 67.8% 72.7%

Control 283 82/235 (34.9) 1 (referent) -
Immunoglobulin Domain

Convalescent plasma 721 211/611 (34.5) 1.03 (0.86 to 1.24) 37.0% 98.8%

Control 620 179/514 (34.8) 1 (referent) -
Antiplatelet Domain

Antiplatelet 646  148/554 (26.7) 0.80 (0.62 to 1.05) 94.7% 38.3%

Control 333 81/286 (28.3) 1 (referent) -
Anticoagulation Domain

Therapeutic anticoagulation 352 96/271 (35.4) 1.12 (0.86 to 1.46) 19.7% 98.6%

Thromboprophylaxis 345 84/270 (31.1) 1 (referent) -
Antiviral Domain

Lopinavir-ritonavir 183 45/156 (28.9) 1.02 (0.74 t0 1.41) 45.0% 89.0%

Hydroxychloroquine 24 9/22 (40.9) 1.85 (1.01 to 3.28) 2.3% 99.3%

tchoe':‘;’;;a“o” antiviral 14 6/14 (42.9) 1.89 (0.93 to 3.70) 3.8% 98.7%

Control 248 61/209 (29.2) 1 (referent) -
Corticosteroid Domain

Fixed dose corticosteroids 50 14/42 (33.3) 0.93 (0.48t0 1.74) 60.1% 63.0%

ngtfl‘odsigfggesm 73 18/65 (27.7) 0.94 (0.49 to 1.70) 57.7% 65.3%

Control 48 17/38 (44.7) 1 (referent) -

Crl denotes credible interval.

aDue to censoring, reported day 180 mortality rates are restricted to patients at sites participating in day 180 follow-up with known

day 180 vital status.

bThe probability of superiority and futility is computed from a Bayesian piecewise exponential model using the posterior

distribution.



Table S24: Day 180 mortality in immune deficient patients 2

Day 180

Hazard Ratio

Probability of

Probability of

b L -
T OC) | ierenion 66° _ Ineention 06)

Immune Modulation Domain

IL-6 receptor antagonists 36 16/31 (51.6) 0.94 (0.431t0 2.19) 55.8% 61.4%

Anakinra 6 3/5 (60.0) 1.38 (0.41 to 4.13) 29.5% 79.5%

Control 18 8/17 (47.1) 1 (referent) - -
Immunoglobulin Domain

Convalescent plasma 67 30/64 (46.9) 0.67 (0.41t0 1.13) 93.4% 20.3%

Control 61 33/53 (62.3) 1 (referent) - -
Antiplatelet Domain

Antiplatelet 43 28/41 (68.3) 1.63 (0.82t0 3.42) 7.6% 97.3%

Control 23 11/22 (50.0) 1 (referent) - -
Anticoagulation Domain

Therapeutic anticoagulation 31 20/28 (71.4) 2.33(1.11t0 5.20) 1.2% 99.7%

Thromboprophylaxis 25 8/24 (33.3) 1 (referent) - -
Antiviral Domain

Lopinavir-ritonavir 15 7/15 (46.7) 1.05 (0.43 to 2.46) 45.7% 69.5%

Hydroxychloroquine 2 2/2 (100) 3.17 (0.75 to 12.30) 5.8% 96.7%

tchoerr”;";';at'on antiviral 1 1/1 (100) 3.29 (0.63 to 17.15) 8.3% 94.7%

Control 24 13/22 (59.1) 1 (referent) - -
Corticosteroid Domain

Fixed dose corticosteroids 12 3/10 (30.0) 0.55 (0.15t0 1.89) 83.4% 25.2%

ngtfl‘odsigfggesm 12 5/12 (41.7) 0.91 (0.26 to 3.25) 55.4% 55.9%

Control 6 3/5 (60.0) 1 (referent) - -

Crl denotes credible interval.

almmune deficient patients include the combination of patients receiving immunosuppressive therapy prior to this hospital
admission (including chemotherapy within 4 weeks of admission, radiation, high-dose or long-term steroid treatment) and
immunosuppressive disease (including acquired immunodeficiency syndrome, acute leukemia, lymphoma, metastatic cancer,
myeloma, or any other disease that is sufficiently advanced to suppress resistance to infection but excluding malignancy which has

been in remission for 5 years or more)

bDue to censoring, reported day 180 mortality rates are restricted to patients at sites participating in day 180 follow-up with

known day 180 vital status.

¢The probability of superiority and futility is computed from a Bayesian piecewise exponential model using the posterior

distribution.



Table S25: Day 180 mortality in non-immune deficient patients

N momalysny  HezadRaio Coperotty o Rutliyof
(%) (95% Cri) Intervention (%) Intervention (%) ©

Immune Modulation Domain

IL-6 receptor antagonists 1395 420/1217 (34.5) 0.72 (0.59 to 0.90) 99.9% 9.4%

Anakinra 365 135/320 (42.2) 0.92 (0.71 to 1.20) 71.0% 78.3%

Control 388 132/333 (39.6) 1 (referent) - -
Immunoglobulin Domain

Convalescent plasma 1011  340/880 (38.6) 1.02 (0.88t0 1.18) 41.6% 99.5%

Control 850 291/737 (39.5) 1 (referent) - -
Antiplatelet Domain

Antiplatelet 976 246/830 (29.6) 0.82 (0.67 to 1.00) 97.5% 41.7%

Control 504 132/419 (31.5) 1 (referent) - -
Anticoagulation Domain

Therapeutic anticoagulation 467 145/375 (38.7) 1.08 (0.86 to 1.34) 26.2% 98.8%

Thromboprophylaxis 486 139/394 (35.3) 1 (referent) - -
Antiviral Domain

Lopinavir-ritonavir 241 74/211 (35.1) 1.08 (0.83 to 1.40) 29.1% 97.1%

Hydroxychloroquine 48 14/39 (35.9) 1.46 (0.94 to 2.29) 4.7% 99.3%

ﬁ]"e':‘;’r;';at'on antiviral 25 12/25 (48.0) 1.58 (0.94 to 2.71) 4.6% 99.1%

Control 338 94/289 (32.5) 1 (referent) - -
Corticosteroid Domain

Fixed dose corticosteroids 125 31/99 (31.3) 0.98 (0.61 to 1.56) 54.1% 73.9%

ngtfl‘odsigfggesm 135 34/125 (27.2) 0.95 (0.59 to 1.52) 58.7% 69.5%

Control 95 24/74 (32.4) 1 (referent) - -

Crl denotes credible interval.

aDue to censoring, reported day 180 mortality rates are restricted to patients at sites participating in day 180 follow-up with known
day 180 vital status.

bThe probability of superiority and futility is computed from a Bayesian piecewise exponential model using the posterior
distribution.



3. Supplemental Results Figures

Figure S1: Forest plot of Day 180 mortality hazard ratios in unblinded ITT population
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Figure S2: Forest plot of Day 180 mortality hazard ratios in sensitivity analyses
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Figure S3: Fitted Kaplan-Meier curves for mortality through Day 180 with proportional hazard ratios,
adjusting for covariates.
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Shaded area represents the 95% credible interval of the fitted survival curves.



Figure S4: Fitted Kaplan-Meier curves for mortality through Day 180 with time-varying hazards, adjusting for
covariates.
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Figure S5: Association between OSFD odds ratios and the reciprocal of day 180 mortality hazard ratios
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Figure S6: Forest plot of Day 90 mortality odds ratios in unblinded ITT population
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Figure S7: Forest plot of expected effect on EQ-5D-5L utility score in all patients (assuming patients who died
within 180 days have a utility score of 0)
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Figure S8: Forest plot of the odds ratio on WHODAS disability category in survivors in unblinded ITT analysis
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Figure S9: Forest plot of Day 180 mortality hazard ratios in unblinded ITT population comparing mechanical
ventilation status atbaseline
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Figure S10: Forestplot of Day 180 mortality hazard ratios in unblinded ITT population comparingimmune
deficient status atbaseline
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4. Model Evaluation Report

REMAP-CAP Long Term Outcomes Model Evaluation Report

Prepared by the ITSC Analysis Committee

November 17, 2022

4.1 Overview

This report describes sensitivity analyses and model evaluation of the primary model for the Long-Term
Outcomes analysis of REMAP-CAP. The primary analysis model is a Bayesian piecewise exponential model
of Day 180 mortality that estimates proportional hazard ratios for each intervention. The primary analysis
model adjusts for baseline covariates including age, sex, site nested within country, and time period of
enrollment. The full model specification is detailed in the Long-Term Outcomes SAP. This report evaluates

specific assumptions made in the primary analysis model.

4.1.1 Proportional hazards assumption

We evaluate the proportional hazards assumption in two ways:

1. First, for each domain, we perform a hypothesis test of the proportional hazards assumption for a Cox
regression based on the Schoenfeld weighted residuals versus transformed time. For each intervention
within each domain, we report the p-value of the hypothesis test, where a p-value <0.05 would
indicate a statistically significantly deviation from proportionality for an intervention.

2. Second, we fit a Bayesian piecewise exponential model with a non-proportional hazard ratio. This
sensitivity analysis is identical to the primary analysis except for estimating time-varying hazard ratios
for each intervention. Time-varying hazards and hazard ratios are estimated for each 15-day period up
to day 90 and then the 90-day period up to day 180 (corresponding to the original intervals used for
the hazard rates in the primary analysis). Fitted survival curves are displayed to provide a visual

inspection of whether the proportional hazards assumptions hold.



5.1.1.1 Hypothesis tests of proportional hazards

For each domain, we fit a Cox model and assess the proportional hazards assumption of each intervention
using the R function cox.zph. This function performs a hypothesis test of whether the hazard ratio for that
intervention is proportional. For all interventions, the p-value exceeds 0.05 and we fail to detect a violation

of proportional hazards.

Table S5.1: Results of hypothesis test of proportional hazards for each intervention

Intervention Chi-square test statistic Degrees of freedom | p-value
Interferon-beta-1a 2.916 1 0.088
Anakinra 2.837 1 0.092
IL-6 receptor antagonists 2.319 1 0.128
Fixed dose steroids 0.269 1 0.604
Shock-dependent steroids 0.675 1 0.411
Lopinavir-ritonavir 1.629 1 0.202
Hydroxychloroquine 0.030 1 0.862
Combination antiviral therapy 0.092 1 0.762
Convalescent plasma 0.906 1 0.341
Delayed convalescent plasma 1.418 1 0.234
Therapeutic anticoagulation 0.758 1 0.384
Antiplatelet 0.025 1 0.875

5.1.1.2 Visualization of proportional hazards assumptions

Next, we perform a sensitivity analysis of the primary analysis where we allow hazard ratio to differ over
time. In this analysis, time-varying hazards and hazard ratios are estimated for each 15-day period up to
day 90 and then the 90-day period up to day 180 (corresponding to the original intervals used for the
hazard rates in the primary analysis). As an example, we display the estimated hazard ratios for the pooled
IL-6ra intervention from the immune modulation domain. In this figure (S5.1), we plot the IL-6ra hazard
ratio and 95% credible interval for each interval; the hazard ratio from the primary analysis model
(assumed constant over time) is displayed as a horizontal dashed line with blue shading representing the
95% credible interval. Because most events are observed in earlier time periods, the 95% credible intervals
are narrower in earlier periods compared to the later periods. In general, it appears that the time-varying

hazard ratios are relatively constant over time and consistent with the proportional hazard ratio.



Figure S5.1: Estimated hazard ratios from time-varying sensitivity model for pooled IL-6ra
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As a diagnostic visualization tool of the proportional odds assumption, we provide estimated mortality
curves for each intervention based on the primary model and the time-varying hazard sensitivity analysis.
We display a set of estimated mortality curves from each model. The first set of figures (55.2) summarizes
the fitted mortality curves for each intervention under the pre-specified primary analysis model assuming a
proportional hazards ratio. The second figure (55.3) displays the fitted mortality curves from the model
with time-varying hazard ratios. In the primary analysis, the assumption of a constant hazard ratio implies
that the difference between the estimated mortality curves must increase proportionally over time. This
means that, given proportional hazards, the estimated mortality curves cannot cross or separate and then
come back together. In the time-varying hazard ratio model, the hazard ratio is allowed to vary by time
interval. If the estimated hazard ratio varied over time, the curves would reveal this through non-
proportional behavior where the curves cross or the distance between curves is not proportional over time.
In general, the estimated mortality curves from the sensitivity analysis appear to be largely proportional.
There are some minor deviations from proportionality observed. For example, Lopinavir-ritonavir and
Control cross at approximately 20 days and the Steroid arms appear to have higher mortality than Control
until approximately day 30. However, despite these minor deviations, the overall takeaways about the

effect of interventions appear to hold when the proportionality assumption is removed.



Figure $5.2: Fitted survival curves from primary analysis model
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Figure S5.3: Fitted survival curves from sensitivity analysis with time-varying hazard ratios
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4.2 Prior distributions / Piecewise constant hazards

In this section, we evaluate the impact of two assumptions made in the primary model: 1) the prior

distributions specified in the primary analysis model, and 2) the parametric assumption that survival times

are piecewise exponential. To address both of these assumptions, we have performed frequentist Cox

models with similar covariate adjustments to the primary analysis. These Cox models are fit within the

frequentist framework, so no prior distributions are specified, and the results will be similar to a Bayesian

model with non-informative prior distributions. Additionally, the Cox model makes no assumption on the

underlying distribution of survival times, so this analysis will evaluate robustness of the results to the

assumption of piecewise constant hazards in the primary model.

The Cox model summarized in this section adjusts for the same covariates as the Bayesian analysis. For site

and time effects, we have incorporated each as a random intercept term in the model which is similar to



the hierarchical prior that is pre-specified in the primary model. In Table 55.2 below, we present the hazard
ratios and 95% credible/confidence intervals for each intervention for the primary analysis (column 1) and
the Cox model sensitivity analysis (column 2). We also compare the hazard ratios for each intervention in a

forest plot.

The hazard ratios and uncertainty intervals from the Cox model are very similar to the primary analysis
results. Removing the prior distributions and incorporating a more flexible model of time did not appear to
impact the resulting hazard ratio for each intervention. The largest difference across the two models is the
hazard ratio estimated for the combination antiviral intervention which is 1.61 (0.97 to 2.67) in the primary
analysis and 2.94 (1.10 to 7.90) in the Cox model. The Bayesian analysis incorporates a prior distribution on
the interaction term for lopinavir-ritonavir and hydroxychloroquine that 1) pulls the interaction term
towards zero and 2) borrows information from the lopinavir-ritonavir and hydroxychloroquine
interventions when estimating the combination effect. The Bayesian model structure results in an
estimated hazard ratio that is smaller and less variable than the Cox model estimate. However, the overall

conclusion of the two models is the same in that it appears that combination antiviral therapy is harmful.



Table S5.2: Comparison of results fromprimary analysis and equivalent frequentist Cox model

Intervention

Primary analysis hazard

ratio (95% Crl)

Frequentist Cox model hazard
ratio (95% Cl)

Pooled IL-6ra

0.74(0.61, 0.90

0.75(0.61, 0.92)

Pooled antiplatelet

0.85(0.71, 1.03

0.82(0.67,0.99)

Fixed duration hydrocortisone

0.93(0.61, 1.47

0.96 (0.60, 1.53)

Anakinra

0.96 (0.75, 1.23

0.95 (0.74, 1.23)

Shock-dependent hydrocortisone

0.96 (0.61, 1.50

0.97 (0.61, 1.56)

Convalescent plasma

0.99 (0.86, 1.14)

Lopinavir/ritonavir

1.06 (0.82, 1.38

1.00 (0.76, 1.32)

Therapeutic anticoagulation

1.13(0.93, 1.42

1.12(0.90, 1.39)

Hydroxychloroquine

1.51(0.98, 2.29

1.46 (0.85, 2.51)

Antiviral combination therapy

)
)
)
)
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2.95 (1.10, 7.90)

Figure S5.4: Forest plot of Day 180 mortality hazard ratios estimated from the primary analysis and

frequentist Cox model.
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