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Medical Center (A Vergara), Cebu Doctors' University Hospital (F Repunte), Chinese General
Hospital (SO Tan, MK Ong-Tantuco, RC Reyes, PLG Co, ALG Gabriel-Chan, AO Reyes-Addatu,
JT Li-Yu, SA Ang), Diliman Doctors Hospital (KI Del Ayre), Fe Del Mundo Medical Center

(SMA Santos, A Torrico), Lung Center of the Philippines (H Basobas, Z Del rosario), Makati
Medical Center (KM Taladua, HF Ricaforte-Docuyanan), Manila Doctors Hospital (JS Ramos-
Precilla, SA Limson), Medical Center Manila (TAE Nunez), The Medical City (A Santiago),
Perpetual Succor Hospital, Cebu (TR Cuevas), Philippine Council for Health Research and
Development (JC Montoya ), Philippine General Hospital (JP Benedicto, M Llanes, G Astudillo,

P Nala, R Abaya), Research Institute for Tropical Medicine (A Yabut), San Juan de Dios Educational
Foundation Hospital (JD Cruz), San Lazaro Hospital (SM Ligutan), St. Lukes Medical Center
Quezon City (AR Cumpas), Vicente Sotto Memorial Medical Center (M Bagano, MP Pablo-
Villamor, GM Aquino Jr, JD Bancat), Southern Philippines Medical Center (MYC Barez, LL Torno,
P Ferrer, EA Sibal),St. Lukes Medical Center Global (G Dy-Arga, R Enecilla, CE Villavicencio,
DD Ona, S Unson, JD Gargar, BM Samonte), University of the East Ramon Magsaysay Memorial
Medical Center (MTF Sumagaysay), University of the Philippines (FM Climacosa, ME Mercado,
CDA Rozul, P Tagle, M Recana), World Citi Medical Center (DJD Reotita), Philippine Clinical
Research Professionals (G Mendoza, J Arellano, AR Baniqued), Department of Health Philippines
(FT Duque III, MR Vergeire), Food and Drug Administration Philippines (RE Domingo), and WHO
WPRO (JP Tonolete);

Saudi Arabia: King Faisal Specialist Hospital and Research Centre, Riyadh (N Alorayyidh,

R Moslmani), King Khaled University Hospital, Riyadh (A Abdurrahman, D Bintaleb);

Spain: Complejo Asistencial de Segovia (M.T. Criado Illana, P. Bachiller Luque, A. Carrero Gras,
Lydia Iglesias Goémez, Paula Goicoechea Nuiiez); Hospital Clinico San Carlos, UCM, IdISSC,
Madrid (V Alvarez, C Perez-Ingidua, N Pérez Macias, O Bueno, MJ Tellez), Hospital La Paz,
Madrid (A Borobia), Instituto de Investigaciéon Biomédica de Mdalaga, Malaga (J Sanabria-Cabrera);
South Africa: Chris Hani Baragwanath Academic Hospital (D Kalambay, WBT Lechuti), Groote
Schuur Hospital (S Koekemoer, S Moosa, T Morar), Sefako Makgatho Health Sciences University
(SC Shaku, VM Ramothwala), Wits Health Consortium (C Barker, J Chelliah, J Ferreira, M Knight,
LI Koeberg, Y Kilian, A Rama, D Strydom, S Naidoo), and Wits Reproductive Health and HIV
Institute (F Docrat, A Jacques, K Moodley, T Msomi, R Boikanya, S Cornell);

Switzerland: Kantonsspital Baden (A Friedl, J Rutishauser, F Rutz), Campus SLB Lindenhofgruppe
Bern (C Groen, J Evison), Kantonsspital Frauenfeld (P Rochat, P Hackman, P Wiesli, A Kistler,

R Ursprung, S Danioth, R Werner, S Dias, M Schuster), Hopitaux universitaires de Geneve

(P Vazquez, Y Gosmain), Lausanne University Hospital (M Cavassini, A Fayet-Mello, L Vallotton,
L Warpelin-Decrausaz, V Sormani, D Niksch), and Hopital du Valais Sion (M Eyer, E Schaefer,

S Schwery, MSavet, A Luyet), Hopitaux universitaires de Geneve et Faculté de médecine

(the Clinical Research Center and the HIV research team);

WHO teams: AFRO (C Garapo, JP Okeibunor), EMRO (A Hashish, C Kodama, A Mandil), EURO
(C Butu, M Dara, A Kuli, A Mesi, N Mamulashvili, I Zurlyte), PAHO/AMRO (L Reveiz), SEARO
(T Azim, M Gupta, R Takahashi), WPRO (A Cawthorne, YR Lo, JP Tonolette) and Headquarters
(V Benassi, S Benitez, A Borges, T Bouquet, S Chuffart, E Egorova, R Embaye, S Kone, C Merle,
P Molinaro, R La Rotta, MJ Ryan, N Mafunga, A Mazur, G Queyras).
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Table S1. Treatment allocation vs initiation of ventilation in those
not already being ventilated at the time of randomization

Ventilation includes invasive or non-invasive mechanical ventilation or extra-corporeal membrane oxygenation.

Remdesivir Hydroxychloroquine Lopinavir Interferon

vs its control vs its control vs its control vs its control*
Active Control Active  Control Active Control Active Control
Not ventilated at entry 2489 2475 862 824 1287 1258 1911 1920
Ventilated later; died 117 108 29 19 52 44 108 91
Ventilated later; discharged 139 146 42 44 67 70 81 98
Ventilated later; pending* 39 30 4 3 7 7 20 21
Total ventilated later 295 284 75 66 126 121 209 210
(numberJr and crude %) 11.9 11.5 8.7 8.0 9.8 9.6 10.9 10.9

* Ventilation can be reported in patients who have not yet died or been discharged.

1 More complete follow-up will increase the numbers known to have been ventilated or died, but not the
Kaplan-Meier (K-M) estimate of the 28-day percentage risk of death (in hospital) or ventilation initiation.

16




Table S2. Use of corticosteroids and other non-study drugs

Numbers and percentages are tabulated

Remdesivir Hydroxychloroquine Lopinavir Interferon
vs its control vs its control vs its control vs its control*
Corticosteroids 1310 1288 140 140 316 328 981 1053
Number & percentage 47.8 47.6 14.8 15.5 226 239 47.9 51.4
Convalescent plasma 52 58 7 3 24 15 43 33
1.9 2.1 0.7 0.3 1.7 1.1 2.1 1.6
Anti-IL-6 drug 133 143 21 18 42 42 52 68
4.9 5.3 2.2 2.0 3.0 3.1 25 3.3
Non-trial interferon 3 25 2 1 4 0 1 26
0.1 0.9 0.2 0.1 0.3 0.0 0.1 1.3
Non-trial antiviral 65 152 62 54 86 90 102 144
2.4 5.6 6.6 6.0 6.2 6.6 5.0 7.0
Number entered 2743 2708 947 906 1399 1372 2050 2050
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0




Table S3. Multivariate analysis simultaneously estimating all 4 effects

The pre-planned primary analyses in the main text involved 4 pairwise comparisons, one
between each treatment group and its controls, as indicated in the flowchart (Figure 1).
These 4 primary analyses were stratified by age and by whether the patient was already
ventilated at the time of randomization, and found no definitely favorable or definitely
unfavorable effect of any of the 4 study drugs on all-cause in-hospital mortality (Figure 3).
The RRs in these 4 pre-planned pairwise comparisons were:

Remdesivir vs its control (pre-planned analysis) RR=0.95 (95% CI1 0.81-1.11),
Hydroxychloroquine vs its control (pre-planned analysis) RR=1.19 (0.89-1.59),
Lopinavir vs its control (pre-planned analysis) RR=1.00 (0.79-1.25), and

Interferon vs its control (pre-planned analysis) RR=1.16 (0.96-1.39).

As there was some overlap between the 4 control groups, an exploratory sensitivity
analysis used multivariate Cox regression to fit all 4 treatment effects simultaneously,
assuming the independence of any effects of lopinavir and of interferon. This multivariate
analysis was stratified by the set of study drugs that was locally available at randomization
(13 occupied strata). Hence, no reduction of the dataset was needed to ensure that
comparisons were only between concurrently randomized treatments, and that they were
not subject to any selective biases. It was adjusted for several of the prognostic factors
listed in Table 1: age (<40, 40-49, 50-59, 60-69, 70-79, 80+ years), sex, diabetes, bilateral
lung lesions at entry (no, yes, not imaged at entry), and respiratory support at entry (no
oxygen, oxygen but no ventilation, ventilation). This multivariate sensitivity analysis had not
been pre-planned as a primary or a secondary analysis. For each of the 4 study drugs it
yielded mortality rate ratios (RRs) for active treatment vs local standard of care (SoC) that
were similar to those in the pre-planned primary pairwise comparisons, again finding no
definitely favorable or unfavorable effect of any of the 4 study drugs:

Remdesivir vs local SoC (in multivariate analysis) RR=0.95 (95% CI 0.81-1.11),
Hydroxychloroquine vs local SoC (in multivariate analysis) RR=1.14 (0.89-1.46),
Lopinavir vs local SoC (in multivariate analysis) RR=0.94 (0.76-1.16), and

Interferon vs local SoC (in multivariate analysis) RR=1.14 (0.96-1.35).
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Figure S1. Effects on in-hospital mortality of (a) remdesivir, (b) hydroxychloroquine, (c) lopinavir, and (d) interferon

(a) Remdesivir vs its control 12.7% Control

12 4

In-hospital mortality (%)
[ee)

Stratified rate ratio, 0.95 (95% CI 0.81-1.11)
p=0.50 by log-rank test
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(d) Interferon vs its control 12.9% Interferon
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Figure S2. Subdivision by ventilation at randomization of the apparent effects of
remdesivir on the probability of death in hospital from any cause
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Figure S3. Subdivision by ventilation at randomization of the apparent effects of
hydroxychloroquine on the probability of death in hospital from any cause
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Figure S4. Subdivision by ventilation at randomization of the apparent effects of
lopinavir on the probability of death in hospital from any cause
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Figure S5. Subdivision by ventilation at randomization of the apparent effects of
interferon on the probability of death in hospital from any cause
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Figure S6. In-hospital mortality rate ratios, stratified by age and respiratory support at entry,
remdesivir vs its control, by entry characteristics and by steroid use at any time*

Deaths reported / Patients randomized Remdesivir deaths: Ratio of death rates (RR), &
in ITT analyses (28-day risk, K-M%) log-rank statistics 99% CI (or 95% Cl, for total)

Remdesivir Control O-E Variance Remdesivir : Control
Sex E
Male 199/1706 (13.6) 211/1725 (13.8) -9.8 100.6 —-l'— 0.91[0.70-1.17]
Female 102/1037 (10.8) 92/983 (10.8) 2.1 47.9 — 1.05[0.72-1.52]
Age at entry :
<50 61/961 (6.9) 59/952 (6.8) 23 29.8 : = 1.08 [0.67-1.73]
50-69 154/1282 (13.8)  161/1287 (14.2) -7.6 77.5 —— 0.91 [0.68-1.21]
70+ 86/500 (20.5) 83/469 (21.6) -2.9 41.5 —l:'— 0.93 [0.63-1.39]
Days from hospital admission to randomization H
0 79/724 (11.3) 77/712 (11.0) -1.3 38.0 _.h— 0.97 [0.64-1.47]
1 81/917 (10.1) 95/938 (11.4) -8.8 42.9 — 0.82 [0.55-1.21]
2+ 141/1102 (15.7)  131/1058 (15.3) -0.2 66.4 —— 1.00[0.73-1.37]
Respiratory support at entry E
No O, 11/661 (2.0) 13/664 (2.1) -0.6 6.0 ' 0.90 [0.31-2.58]
Low-flow or hi-flow O 192/1828 (12.2) 219/1811 (13.8) -16.9 101.8 —.'i'— 0.85 [0.66-1.09]
Ventilation 98/254 (43.0) 71/233 (37.8) 7.6 40.8 —i 1.20 [0.80-1.80]
Bilateral lung lesions :
Not imaged at entry 36/281 (15.0) 29/296 (11.9) 3.0 15.5 : 8 1.22[0.63-2.34]
Yes 254/2175 (13.3)  264/2153 (13.9) -5.4 127.7 —— 0.96 [0.76-1.20]
No 11/287 (4.5) 10/259 (4.0) -0.9 5.1 = E > 0.84[0.27-2.62]
Current smoking i
Yes 17/178 (10.7) 24/161 (17.1) -4.5 9.7 : 0.63 [0.28-1.43]
No 284/2565 (12.6)  279/2547 (12.4) -3.4 138.4 —-— 0.98 [0.78-1.21]
Diabetes i
Yes 98/707 (15.9) 86/666 (14.9) -0.6 44.6 —:.— 0.99 [0.67-1.45]
No 203/2036 (11.3)  217/2042 (12.0) -8.6 103.6 —— 0.92[0.71-1.19]
Heart disease i
Yes 77/571 (15.3) 75/567 (15.4) 1.3 37.3 IS o — 1.04 [0.68-1.58]
No 224/2172 (11.8)  228/2141 (12.0) -10.0 110.7 —h— 0.91 [0.72-1.17]
Chronic liver disease i
Yes 7/36 (24.4) 6/41 (17.6) 1.5 2.4 T > 1.82[0.35-9.45]
No 294/2707 (12.3)  297/2667 (12.6) -8.9 145.6 —-— 0.94 [0.76-1.16]
Chronic lung disease i
Yes 25/151 (18.2) 19/145 (16.9) 1.5 10.6 E = 1.15[0.52-2.54]
No 276/2592 (12.2)  284/2563 (12.5) -9.7 138.0 —.— 0.93 [0.75-1.16]
Asthma |
Yes 20/139 (16.2) 15/139 (14.0) 2.0 8.4 : - > 1.27[0.52-3.10]
No 281/2604 (12.3)  288/2569 (12.7) -11.0 140.0 —— 0.92 [0.74-1.15]
Corticosteroids at entry or later (ignoring any biases*) E
Yes 210/1310 (16.6)  225/1288 (17.9) -5.6 106.8 0.95 [0.74-1.22]
No 91/1433 (8.0) 78/1420 (6.9) 1.2 411 : 1.03 [0.69-1.54]
Geographic locationt !
Europe or Canada 33/715 (5.2) 27/698 (5.1) -1.1 14.5 o 0.93[0.47-1.82]
Latin America 82/470 (20.6) 115/514 (23.8) -4.4 46.2 —.:'— 0.91 [0.62-1.33]
Asia and Africa 186/1558 (13.3)  161/1496 (12.0) 3.4 84.1 — 1.04 [0.79-1.38]
]
- Total 301/2743 (12.5) 303/2708 (12.7) -8.3 148.8 <:("> 0.95 [0.81-1.11]
Heterogeneity: X2 .=12.4;p = 0.82 . . E . . 2p = 0.50
% %o fidence interval - -Meier.
* ;:s_ingje/r;; s?:grc?fp/s T::y be somewhat t::s),eﬁ t!v)l/::::asr:e’\rﬂoildeLse. 0.0 0.5 . 1.0 1.5 . 20
Remdesivir Remdesivir
F Wastefully fine stratification by country and, within country, by the 6 strata of age and ventilation better worse

yielded RR=0.98, 95% CI 0.83-1.16, with no good evidence of between-country RR heterogeneity.
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Figure S7. In-hospital mortality rate ratios, stratified by age and respiratory support at entry,
hydroxychloroquine vs its control, by entry characteristics and by steroid use at any time*

Deaths reported / Patients randomized Hydroxychlor. deaths: Ratio of death rates (RR), &
in ITT analyses (28-day risk, K-M %) log-rank statistics 99% ClI (or 95% CI, for total)

Hydroxychlor. Control O-E  Variance Hydroxychlor.: Control
1
Sex !
Male 80/574 (12.9) 50/535 (9.1) 13.4 31.9 i L > 1.52[0.97-2.40]
Female 24/373 (6.2) 34/371 (8.7) -5.3 14.2 E 0.69 [0.35-1.36]
Age at entry X
<50 19/335 (5.7) 19/317 (5.8) 0.9 9.2 - > 1.10 [0.47-2.57]
1
50-69 55/410 (12.1) 31/396 (7.1) 10.8 21.2 -—:—I—> 1.66 [0.95-2.91]
70+ 30/202 (14.0) 34/193 (17.8) -3.5 15.8 X 0.80 [0.42-1.53]
Days from hospital admission to randomization :
1
0 23/296 (7.8) 20/281 (6.8) 0.6 10.6 - > 1.06 [0.48-2.34]
1 39/317 (10.8) 29/312 (9.0) 2.8 16.1 # > 1.19[0.63-2.26]
2+ 42/334 (12.0) 35/313 (10.8) 3.7 19.0 .h > 1.21[0.67-2.19]
Respiratory support at entry |
No O. 8/345 (2.3) 5/341 (1.2) 1.4 3.2 i > 1.56 [0.37-6.54]
Low-flow or hi-flow O, 61/517 (10.8) 52/483 (10.5) 2.9 28.1 .; 1.11[0.68-1.80]
Ventilation 35/85 (39.2) 27/82 (32.3) 3.4 14.8 L > 1.26 [0.65-2.46]
Bilateral lung lesions i
Not imaged at entry 20/137 (11.9) 18/118 (14.8) 0.2 9.3 - > 1.02 [0.44-2.36]
Yes 78/656 (11.6) 63/618 (9.8) 5.9 34.3 L 1.19[0.77-1.85]
1
No 6/154 (3.3) 3/170 (1.8) 1.5 1.9 ; > 2.16 [0.34-13.77]
Current smoking X
Yes 14/92 (14.2) 8/82 (9.9) 3.1 4.1 T ™ 2.09 [0.59-7.41]
No 90/855 (9.8) 76/824 (8.8) 5.3 40.7 ——‘7 1.14[0.76-1.71]
Diabetes |
Yes 35/199 (17.8) 20/205 (8.3) 8.3 13.2 ——i—I—> 1.87 [0.92-3.81]
No 69/748 (8.2) 64/701 (9.1) 0.8 32.7 —a—— 1.02 [0.65-1.61]
Heart disease E
Yes 25/193 (12.0) 20/194 (9.9) 25 10.9 . > 1.25[0.58-2.74]
No 79/754 (9.8) 64/712 (8.7) 5.1 34.9 L 1.16 [0.75-1.79]
Chronic liver disease i
Yes 2/15 (6.7) 3/14 (21.4) -1.4 0.9 X > 0.21 [0.01-3.14]
No 102/932 (10.3) 81/892 (8.7) 8.9 45.0 —— 1.22[0.83-1.79]
1
Chronic lung disease !
Yes 9/62 (14.7) 7/66 (10.7) 0.9 3.9 . > 1.27 [0.35-4.65]
No 95/885 (9.9) 77/840 (8.8) 6.8 42.2 __..— 1.17 [0.79-1.75]
Asthma !
Yes 3/41 (7.4) 4/46 (6.7) 0.2 1.2 : >1.16 [0.11-11.85]
No 101/906 (10.4) 80/860 (9.1) 7.8 44.3 ——H 1.19[0.81-1.75]
Corticosteroids at entry or later (ignoring any biases*) X
Yes 33/140 (23.3) 31/140 (22.2) 4.9 14.0 — > 1.42[0.71-2.83]
No 71/807 (8.0) 53/766 (6.5) 6.5 30.5 |. 1.24[0.78-1.97]
Geographic location} !
Europe or Canada 24/286 (6.7) 17/267 (6.1) 3.2 10.1 i = > 1.38[0.61-3.09]
Latin America 28/97 (27.9) 21/96 (20.8) 4.6 11.4 X & > 1.50 [0.70-3.21]
Asia and Africa 52/564 (9.0) 46/543 (8.2) 3.2 23.5 = 1.15[0.67-1.95]
1
Scheduled Hydroxychloroquine dose :
Full dose 89/796 (10.8) 71/755 (9.1) 7.7 38.4 - 1.220.81-1.85]
Half dose (Discovery) 15/151 (7.5) 13/151 (8.0) 1.2 6.9 f > 1.19[0.45-3.19]
1
. Total 104/947 (10.2) 84/906 (8.9) 8.1 46.2 - 1.19 [0.89-1.59]
Heterogeneity: f9= 21.0; p = 0.33 i 2p =0.23
—l- 99% or <t 95% confidence interval (Cl), K-M Kaplan-Meier. L L . !
©D P 00 05 10 15 20

* RRs in steroid subgroups may be somewhat biased by later steroid use.

Hydroxychloroquine  Hydroxychloroquine

T Wastefully fine stratification by country and, within country, by the 6 strata of age and ventilation
yielded RR=1.30, 95% CI 0.96-1.76, with no good evidence of between-country RR heterogeneity.

better

worse
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Figure S8. In-hospital mortality rate ratios, stratified by age and respiratory support at entry,
lopinavir vs its control, by entry characteristics and by steroid use at any time*

Deaths reported / Patients randomized Lopinavir deaths: Ratio of death rates (RR), &
in ITT analyses (28-day risk, K-M%) log-rank statistics 99% CI (or 95% CI, for total)

Lopinavir Control O-E Variance Lopinavir : Control

Sex

Male 98/851 (10.4) 91/802 (11.0) 1.1 46.3 —a— 1.02 [0.70-1.49]

Female 50/548 (8.7) 55/570 (9.4) -1.8 25.7 — 0.93 [0.56-1.55]
Age at entry

<50 20/511 (3.6) 27/501 (4.9) -3.0 1.7 0.77 [0.36-1.64]

50-69 66/597 (9.8) 57/596 (9.1) 2.7 30.4 1.09 [0.68-1.74]

70+ 62/291 (20.4) 62/275 (22.7) 0.0 30.2 —— 1.00 [0.63-1.60]
Days from hospital admission to randomization

0 34/423 (7.6) 33/403 (7.7) -0.8 16.6 0.95[0.51-1.80]

1 48/442 (9.4) 46/445 (10.4) 0.7 23.1 1.03 [0.60-1.76]

2+ 66/534 (11.8) 67/524 (12.3) 1.9 31.9 1.06 [0.67-1.67]
Respiratory support at entry

No O» 21/528 (4.0) 16/539 (2.6) 3.2 9.2 > 1.42[0.61-3.33]

Low-flow or hi-flow O, 92/759 (11.1) 95/719 (13.2) -6.9 46.1 0.86 [0.59-1.26]

Ventilation 35/112 (28.1) 35/114 (28.7) 1.3 16.7 1.08 [0.57-2.03]
Bilateral lung lesions

Not imaged at entry 31/179 (17.0) 24/171 (13.8) 2.2 13.4 1.18 [0.58-2.37]

Yes 111/985 (10.2) 110/945 (11.3) -0.7 54.3 —— 0.99 [0.70-1.40]

No 6/235 (2.1) 12/256 (4.4) -2.3 3.9 0.55[0.15-2.02]
Current smoking

Yes 14/141 (9.2) 12/124 (9.0) 0.6 5.7 1.11 [0.38-3.27]

No 134/1258 (9.8) 134/1248 (10.5) -1.1 66.1 0.98 [0.72-1.35]
Diabetes

Yes 44/341 (12.4) 33/324 (9.6) 1.9 18.7 1.10[0.61-2.00]

No 104/1058 (8.9) 113/1048 (10.6) 25 52.9 —— 0.95 [0.67-1.36]
Heart disease

Yes 44/289 (15.0) 39/290 (13.2) 4.0 20.3 1.22 [0.69-2.16]

No 104/1110 (8.4) 107/1082 (9.6) -4.7 51.9 0.91 [0.64-1.31]
Chronic liver disease

Yes 1/15 (6.7) 4/23 (18.0) -1.4 1.2 > 0.33[0.03-3.37]

No 147/1384 (9.8) 142/1349 (10.2) 0.9 711 1.01 [0.75-1.37]
Chronic lung disease

Yes 15/95 (13.9) 12/87 (13.9) 0.7 6.4 > 1.12[0.41-3.09]

No 133/1304 (9.4) 134/1285 (10.1) -1.9 65.5 0.97 [0.71-1.33]
Asthma

Yes 6/65 (7.7) 7/56 (12.7) 0.2 1.9 1.10[0.17-7.01]

No 142/1334 (9.8) 139/1316 (10.2) -0.1 69.2 1.00 [0.73-1.36]
Corticosteroids at entry or later (ignoring any biases*)

Yes 69/316 (20.6) 79/328 (23.3) 1.6 35.0 I 1.05[0.68-1.62]

No 79/1083 (6.5) 67/1044 (6.2) 2.1 35.9 1.06 [0.69-1.63]
Geographic locationt

Europe or Canada 47/349 (12.1) 42/350 (11.3) 2.9 21.8 1.14 [0.66-1.98]

Latin America 30/145 (17.2) 34/148 (23.0) -0.2 15.2 0.99 [0.51-1.91]

Asia and Africa 71/905 (7.7) 70/874 (7.8) -15 34.2 4L 0.96 [0.62-1.49]
- Total 148/1399 (9.7) 146/1372(10.3) -0.4 72.3 1= 1.00 [0.79-1.25]

Heterogeneity: fa= 8.9; p = 0.96 2p =0.97

—l- 99% or <T> 95% confidence interval (Cl), K-M Kaplan-Meier. L L 1 ]
* RRs in steroid subgroups may be somewhat biased by later steroid use. 0.0 0.'5 . 1.0 1.'5 . 20

Lopinavir Lopinavir

F Wastefully fine stratification by country and, within country, by the 6 strata of age and ventilation better worse

yielded RR=1.01, 95% CI 0.80-1.29, with no good evidence of between-country RR heterogeneity.
26



Figure S9. In-hospital mortality rate ratios, stratified by age and respiratory support at entry,
interferon vs its control, by entry characteristics and by steroid use at any time*

Deaths reported / Patients randomized
in ITT analyses (28-day risk, K-M %)

Interferon deaths:

Ratio of death rates (RR), &
log-rank statistics 99% CI (or 95% ClI, for total)

Interferon Control O-E  Variance Interferon : Control

Sex :

Male 173/1303 (14.4)  148/1278 (11.9) 11.8 79.3 ——*— 1.16 [0.87-1.55]

Female 70/747 (10.4) 68/772 (9.6) 4.5 33.5 » 1.14[0.73-1.78]
Age at entry i

<50 48/720 (7.5) 35/697 (5.3) 7.5 20.6 X = > 1.44[0.82-2.54]

50-69 122/934 (14.3) 108/973 (11.4) 13.3 56.9 - 1.26 [0.90-1.78]

70+ 73/396 (19.9) 73/380 (20.9) -4.0 35.8 —.-i— 0.89 [0.58-1.38]
Days from hospital admission to randomization :

0 75/678 (11.6) 69/677 (10.3) 55 34.7 L 1.17 [0.76-1.81]

1 70/681 (10.6) 74/662 (11.0) -3.4 35.5 —— 0.91 [0.59-1.40]

2+ 98/691 (17.0) 73/711 (11.7) 14.8 41.0 E L 1.44 [0.96-2.15]
Respiratory support at entry X

No O, 10/482 (2.1) 13/490 (2.9) -1.3 5.7 | > 0.80 [0.27-2.35]

Low-flow or hi-flow O, 178/1429 (14.1)  163/1430 (11.9) 10.5 84.5 __.._ 1.13[0.86-1.50]

Ventilation 55/139 (42.4) 40/130 (33.8) 7.7 23.0 —i > 1.40 [0.82-2.40]
Bilateral lung lesions i

Not imaged at entry 29/165 (18.7) 26/177 (15.9) 3.1 13.4 = > 1.26 [0.62-2.54]

Yes 206/1723 (13.3)  184/1718 (11.3) 13.0 96.1 ——‘— 1.14[0.88-1.49]

No 8/162 (4.0) 6/155 (3.4) 0.5 3.2 . > 1.17 [0.28-4.92]
Current smoking :

Yes 12/136 (10.3) 19/138 (14.8) 2.7 7.0 : 0.68 [0.26-1.80]

No 231/1914 (13.1)  197/1912 (10.7) 19.5 105.7 -—.— 1.20 [0.94-1.55]
Diabetes |

Yes 74/489 (16.5) 58/537 (11.4) 11.7 32.0 E = > 1.44[0.92-2.28]

No 169/1561 (11.8)  158/1513 (10.9) 3.1 80.1 X 1.04 [0.78-1.39]
Heart disease :

Yes 58/427 (14.9) 59/456 (14.2) 1.3 28.3 : 1.05[0.65-1.70]

No 185/1623 (12.4) 157/1594 (10.1) 15.1 84.5 ——-— 1.20 [0.90-1.58]
Chronic liver disease '

Yes 3/11 (35.2) 3/22 (15.8) 0.6 0.9 : > 1.93 [0.13-29.39]

No 240/2039 (12.8) 213/2028 (11.0) 16.1 111.8 ——‘— 1.15[0.90-1.47]
Chronic lung disease '

Yes 22/114 (20.3) 22/109 (20.9) 0.6 10.4 = > 1.06 [0.48-2.36]

No 221/1936 (12.5)  194/1941 (10.5) 15.7 102.4 ——I.— 1.17[0.90-1.50]
Asthma i

Yes 3/75 (4.5) 10/97 (10.7) -1.8 2.7 : > 0.52[0.11-2.49]

No 240/1975 (13.3)  206/1953 (11.0) 19.4 110.1 ——-— 1.19[0.93-1.52]
Corticosteroids at entry or later (ignoring any biases*) X

Yes 166/981 (18.1)  161/1053 (15.2) 13.1 79.7 ——;— 1.18 [0.88-1.57]

No 77/1069 (7.8) 55/997 (6.0) 8.0 32.6 i = 1.28 [0.81-2.01]
Geographic locationt :

Europe or Canada 27/254 (9.1) 23/244 (9.0) 1.7 12.3 - > 1.15[0.55-2.40]

Latin America 103/474 (27.1) 87/478 (18.1) 14.6 45.4 —i 1.38 [0.94-2.02]

Asia and Africa 113/1322 (9.3) 106/1328 (8.8) 4.1 54.1 —‘.'i— 1.08 [0.76-1.53]
Control Type X

Lopinavir 87/649 (12.3) 67/671 (8.9) 10.5 37.9 —i 1.32[0.87-2.01]

Standard care 156/1401 (13.3)  149/1379 (12.2) 8.3 74.9 ——.I— 1.12[0.83-1.51]
Scheduled Interferon regimen '

Subcutaneous 150/1656 (9.8) 129/1650 (8.2) 11.4 68.7 —1— 1.18[0.86-1.61]

Possibly intravenoust 93/394 (25.4) 87/400 (22.5) 3.5 44.2 —‘.'i— 1.08 [0.73-1.60]
. Total 243/2050 (12.9) 216/2050 (11.0) 16.8 113.3 == 1.16 [0.96-1.39]

Heterogeneity: % §o= 19.2; p = 0.51 E 2p =0.11

—l- 99% or <t> 95% confidence interval (Cl), K-M Kaplan-Meier. L L L |
* RRs in steroid subgroups may be somewhat biased by later steroid use. 0.0 0.5 1.0 1.5 2.0
T Possible only if high-flow oxygen or ventilation was being given Intggﬁé?n In\tlsorfrgléon 27

(and the country had been supplied with intravenous interferon)

1 Wastefully fine stratification by country and, within country, by the 6 strata of age and ventilation
yielded RR=1.23, 95% Cl 1.02-1.49, with no good evidence of between-country RR heterogeneity.



Figure S10. RRs for the composite of death in hospital or initiation of ventilation: effects
of (a) remdesivir, (b) hydroxychloroquine, (c) lopinavir, (d) interferon, each vs its control

Events reported / Patients randomized
in ITT analyses (and 28-day risk, %)

Active-group events: Ratio of event rates (RR), &
log-rank statistics

99% CI (or 95% ClI, for total)

Active Control O-E  Variance Active : Control
(a) Remdesivir
Age at entry
<50 114/961 (12.2) 113/952 (12.4) 1.0 53.2 1.02 [0.72-1.45]
50-69 240/1282 (20.1) 245/1287 (20.2) -6.0 111.2 0.95[0.74-1.21]
70+ 125/500 (27.2) 121/469 (29.1) 2.8 55.1 0.95[0.67-1.35]
Respiratory support at entry
Not ventilated 381/2489 (16.0) 408/2475 (17.3) 153 1787 —.— 0.92[0.76-1.11]
Ventilated 98/254 (43.0) 71/233 (37.8) 7.6 40.8 —r—— 1.20[0.80-1.80]
. Total 479/2743 (18.5) 479/2708 (18.9) -7.7 219.5 0.97 [0.85-1.10]
Heterogeneity around total: Xg =26
(b) Hydroxychloroquine
Age at entry !
<50 29/335 (8.7) 30/317 (9.6) 0.2 141 i 0.99 [0.50-1.96]
50-69 79/410 (18.6) 54/396 (13.2) 11.1 31.2 ———8—1.43 [0.90-2.27]
70+ 42/202 (20.4) 47/193 (24.5) -3.9 20.8 — T 0.83[0.47-1.46]
Respiratory support at entry |
Not ventilated 115/862 (13.2) 104/824 (12.6) 36 51.2 —P‘— 1.07 [0.75-1.54]
Ventilated 35/85 (39.2) 27/82 (32.3) 3.4 14.8 : = > 1.26 [0.65-2.46]
. Total 150/947 (15.5) 131/906 (14.3) 71 66.1 — 1.11 [0.87-1.42]
Heterogeneity around total: xg =43
(c) Lopinavirir
Age at entry !
<50 36/511 (6.9) 51/501 (9.9) 7.5 21.0 — 0.70 [0.40-1.23]
50-69 110/597 (17.8) 91/596 (14.8) 8.7 46.2 ——#—— 1.21[0.83-1.76]
70+ 76/291 (25.2) 81/275 (29.5) 3.7 36.0 —a— 0.90 [0.59-1.39]
Respiratory support at entry i
Not ventilated 187/1287 (14.2) 188/1258 (14.9) -3.7 86.5 —-— 0.96 [0.73-1.26]
Ventilated 35/112 (28.1) 35/114 (28.7) 1.3 16.7 y > 1.08 [0.57-2.03]
. Total 222/1399 (15.3) 223/1372 (16.0) -2.5 103.2 <= 0.98 [0.80-1.18]
Heterogeneity around total: xg =438
(d) Interferon
Age at entry !
<50 68/720 (10.0) 73/697 (10.6) 2.4 33.5 —a— 0.93 [0.60-1.45]
50-69 177/934 (19.5) 164/973 (17.4) 12.3 78.3 il 1.17 [0.88-1.57]
1
70+ 99/396 (26.1) 98/380 (26.8) -3.0 44.0 —— 0.93 [0.63-1.38]
Respiratory support at entry |
Not ventilated 289/1911 (15.7) 295/1920 (15.6) 0.8 13238 —.— 0.99 [0.80-1.24]
Ventilated 55/139 (42.4) 40/130 (33.8) 77 230 H— 8 1.40 [0.82-2.40]
. Total 344/2050 (17.4) 335/2050 (16.7) 7.0 155.8 = 1.05 [0.89-1.22]
Heterogeneity around total: x§ =43
—l- 99% or <t 95% confidence interval (Cl) : . : !
0.0 0.5 1.5

Active better

Active worse

2.0 78



Discharge alive (%)

Discharge alive (%)

Figure S11. Remdesivir, Hydroxychloroquine, Lopinavir & Interferon, each vs its own control - effects on time to discharge alive in
patients NOT being ventilated (no 02, or getting low-flow / high-flow O2) at entry Those who die in hospital remain in the analyses until after day 28.
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Figure S12. Remdesivir, hydroxychloroquine, lopinavir & interferon, each vs its own control - effects on time to discharge alive in
patients already being ventilated at entry Those who die in hospital remain in the analyses until after day 28.
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Figure S13. Remdesivir, hydroxychloroquine, lopinavir & interferon, each vs its own controls - effects on time to discharge alive in
patients being given low-flow O2 / high-flow O2 at entry Those who die in hospital remain in the analyses until after day 28.
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Figure S14. Remdesivir, hydroxychloroquine, lopinavir & interferon, each vs its own controls - effects on time to discharge alive in
patients being given no O2 at entry (Approximates “mild-to-moderate” in ACTT-1/FDA reports) Those who die in hospital remain in the analyses until after day 28.
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Figure S15. Remdesivir, hydroxychloroquine, lopinavir & interferon, each vs its own controls - effects on time to discharge alive in
patients on low-/high-flow O2 or ventilated (Approximates “severe” in ACTT-1/FDA reports.) Those who die in hospital remain in the analyses until after day 28.
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Figure S16. Remdesivir, hydroxychloroquine, lopinavir & interferon, each vs its own controls - effects on time to discharge alive in
all patients, reqardless of respiratory support at entry Those who die in hospital remain in the analyses until after day 28.
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Figure S17. Pairwise randomized comparisons between pairs of study drugs - effects on time to discharge alive, restricted to
patients randomized when and where both of the two drugs were available Those who die in hospital remain in the analyses until after day 28.
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Figure S18. Effects of (a) remdesivir, (b) hydroxychloroquine, (c) lopinavir, (d) interferon on cardiac death in hospital
(any death in hospital for which the trial’s electronic death report included a cardiac cause)
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Figure S19. Hydroxychloroquine vs its control in hospitalized COVID -
Meta-analysis of mortality in the Solidarity, Recovery and other trials

Deaths thus far reported / Hydroxychlor. deaths: Ratio of death rates (RR), &
patients randomized (%) Observed-Expected 99% CI (or 95% ClI, for total)
Hydroxychlor. Control (O-E)* Var (O-E) Hydroxychlor.: Control

Solidarity (stratified by oxygen use and by ventilation at entry)

No oxygen 8/345 (2.3) 5/341 (1.2) 1.4 3.2 >
Low-flow or high-flow O, 61/517 (10.8) 52/483 (10.5) 29 281 — T
Ventilation (any type) or ECMO 35/85 (39.2) 27/82 (32.3) 3.4 14.8 i -
Stratified total: Solidarity ~ 104/947 (10.2) 84/906 (8.9) 7.7  46.1 <::Z>
Recovery (stratified by oxygen use and by ventilation at entry) i
No oxygen 58/362 (16.0)  (99/750) /2+ (13.2) 7.3  34.1 —-i—-—
0, or non-invasive ventilation 253/938 (27.0) (475/1873) /21 (25.4) 12.4 157.9
Invasive ventilation or ECMO 110/261 (42.1) (216/532) /21 (40.6) 1.9 70.6 I
Stratified total: Recovery  421/1561 (27.0) (790/3155) /2t (25.0) 21.7 262.7 i>
|
Solidarity and Recovery 525/2508 (20.9) 479/2484 (19.3) 29.4 308.8 <i>
15 small trials (unstratified) 81/1071 (7.6) 86/1090 (7.9) 0.1 32.3 <:';>
|
. Stratified total 606/3579 (16.9) 565/3574 (15.8) 29.6 341.0 i>

Heterogeneity between trials (Solidarity vs Recovery vs 15 small): X2 = 0.5

1

|

1
-l 99% or <> 95% confidence interval (Cl), K-M Kaplan-Meier. L
0.0 0.5 1.0 1.5 2.0 2.5
Hydroxychloroquine Hydroxychloroquine

better worse

* Log-rank O-E for Solidarity and Recovery, and sum of O-E from 2x2 tables for small trials.

RR is got by taking logeRR to be (O-E)/V with Normal variance 1/V. Similar use of subtotals
or of totals of (O-E) and of V yield inverse-variance-weighted averages of the logeRR values.

1 For balance, only half the control numbers in Recovery are added into totals and subtotals.
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Figure S20. Lopinavir versus its control in hospitalized COVID —
Meta-analysis of mortality in the Solidarity, Recovery & Wuhan trials

Deaths thus far reported /

Lopinavir deaths: Ratio of death rates (RR), &

patients randomized (%) Observed-Expected 99% CI (or 95% Cl, for total)

Lopinavir Control (O-E)* Var (O-E) Lopinavir : Control
Solidarity (stratified by oxygen use and by ventilation at entry)
No oxygen 21/528 (4.0) 16/539 (2.6) 3.2 9.2 > 1.42[0.61-3.33]
Low-flow or high-flow O, 92/759 (11.1) 95/719 (13.2) 69 461 —a— 0.86 [0.59-1.26]
Ventilation (any type) or ECMO 35/112 (28.1) 35/114 (28.7) 1.3 16.7 - 1.08 [0.57-2.03]
Stratified total: Solidarity =~ 148/1399 (9.7) 146/1372 (10.3) -2.4 72.0 <> 0.97 [0.77-1.22]
Recovery (stratified by oxygen use and by ventilation at entry)
No oxygen 71/425 (16.7)  (126/896) /21 (14.1) 82 425 — 1.21[0.82-1.80]
O, or non-invasive ventilation 279/1131 (24.7) (586/2384) /2t (24.6) -0.4 185.9 ‘-_ 1.00 [0.83-1.21]
Invasive ventilation or ECMO  24/60 (40.0)  (55/144) /2t (38.2) 1.6 15.6 1.11[0.58-2.12]
Stratified total: Recovery  374/1616 (23.1) (767/3424) /21 (22.4) 9.4 244.0 < 1.04 [0.92-1.18]
Solidarity and Recovery 522/3015 (17.3) 530/3084 (17.2) 7.0 316.0 <> 1.02 [0.92-1.14]
Wuhan trial 19/99 (19.2) 25/100 (25.0) -2.9 8.6 0.71[0.30-1.72]
. Stratified total  541/3114 (17.4) 555/3184 (17.4) 4.1 324.7 > 1.01[0.91-1.13]
Heterogeneity between trials (Solidarity vs Recovery vs Wuhan): X2 = 1.4 2p =0.82
B /TF 99% or <> 95% confidence interval (C), K-M Kaplan-Meier. ' ' ' ' ' !
00 05 1.0 1.5 2.0 25 3.0
Lopinavir Lopinavir
better worse

* Log-rank O-E for Solidarity and Recovery, and O-E from a 2x2 table for the Wuhan trial.

RR is got by taking logeRR to be (O-E)/V with Normal variance 1/V. Similar use of subtotals

or of totals of (O-E) and of V yield inverse-variance-weighted averages of the logeRR values.

T For balance, only half the control numbers in Recovery are added into totals and subtotals.
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Figure S21. Remdesivir vs control — Meta-analysis of mortality in trials of random
allocation of hospitalised COVID-19 patients between remdesivir and its control

Deaths reported / Patients randomized Remdesivir deaths: Ratio of death rates (RR), &
in ITT analyses (28-day risk, K-M %) Observed-Expected 99% CI (or 95% ClI, for total)

(O-E)* Var (O-E)

Remdesivir: Control

Solidarity (stratified by oxygen use and by ventilation)

No O2

Low-flow or hi-flow Oz

Ventilation

Stratified total: Solidarity 301/2743 (12.5)
ACTT-1 (stratified by 4 ordinal score levels)

No O2

Low-flow O2
Hi-flow Oz or

non-invasive ventilation
Invasive ventilation

Stratified total: ACTT-1 59/533 (11.1)
Trials with few deaths (and allocation ratio 2:1)
(7/68) x2t (10.3)
(3/10) x21 (30.0)
(4/200) x2t (2.0)
(14/278) x21 (5.0)

Wuhan: low-flow Oz
Wuhan: hi-flow Oz or

ventilation

SIMPLE: no O2
Stratified total: 2:1 trials
Risk groups (by summation of relevant strata)

Lower risk (all the strata  531/3309 (7.0)
with no ventilation)

Higher risk

. Stratified total

Heterogeneity between trials (Solidarity vs ACTT-1 vs 2:1): xg: 0.5

- /F 99% or <> 95% confidence interval (Cl), K-M Kaplan-Meier.
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* Log-rank O-E for Solidarity, O-E from 2x2 tables for Wuhan and SIMPLE, and w.logeHR for
ACTT strata (with the weight w being the inverse of the variance of logeHR, which is got from

the HR’s Cl). RR is got by taking logeRR to be (O-E)/V with Normal variance 1/V. Subtotals
or totals of (O-E) and of V yield inverse-variance-weighted averages of the logeRR values.

1 For balance, controls in the 2:1 studies count twice in the control totals and subtotals.
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