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Study Overview

The authors report interim results of the WHO Solidarity trial of four
repurposed antiviral drugs — remdesivir, hydroxychloroquine, lopinavir,
and interferon beta-1a — in patients hospitalized with Covid-109.

Effects on overall mortality, initiation of ventilation, and duration of
hospital stay are compared.
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Information to October 4, 2020, on Trial Entry, Follow-up, and Intention-to-Treat Analyses.

11,330 Patients underwent randomization

(this total is substantially less than the total number in the combined groups, owing to the overlap of each control group with other groups)

remdesivir and

5475 Underwent randomization between

its controls

1863 Underwent randomization between

hydroxychloroquine and its controls

2791 Underwent randomization between
lopinavir and its controls

4127 Underwent randomization between
interferon and its controls

:

:

:

:

: l

l l

2750 Were assigned
to receive
remdesivir

2725 Were assigned
not to receive
remdesivir

954 Were assigned
to receive
hydroxychloroquine

909 Were assigned
not to receive
hydroxychloroquine

1380 Were assigned
not to receive
lopinavir

1411 Were assigned
to receive
lopinavir

2064 Were assigned
not to receive
interferon

2063 Were assigned
to receive
interferon

7 Had no
or unknown
consent to

follow-up

17 Had no

or unknown
consent to
follow-up

7 Had no
or unknown
consent to

follow-up

3 Had no
or unknown
consent to
follow-up

12 Had no

or unknown
consent to
follow-up

8 Had no
or unknown
consent to

follow-up

14 Had no

or unknown
consent to
follow-up

13 Had no

or unknown
consent to
follow-up

'

2743 Were included
in the intention-
to-treat analyses

2260 Died or left

the hospital

88 Entered trial
before Sept.;
still an
inpatient
in late Sept.

67 Entered trial
before Sept.;
not yet
reported on
in late Sept.

328 Entered trial
in or after
Sept.; not
reported on
in late Sept.

(entry still continuing)

2708 Were included
in the intention-
to-treat analyses

2252 Died or left

the hospital
72 Entered trial
before Sept.;
still an
inpatient
in late Sept.
76 Entered trial
before Sept.;
not yet
reported on
in late Sept.
308 Entered trial
in or after
Sept.; not
reported on
in late Sept.

947 Were included
in the intention-
to-treat analyses
932 Died or left
the hospital
12 Entered trial
before or on
June 19; still
an inpatient
in late Sept.
3 Entered trial
before or on
June 19; not
reported on
in late Sept.
(entry ended June 19)

906 Were included
in the intention-
to-treat analyses
891 Died or left
the hospital
13 Entered trial
before or on
June 19; still
an inpatient
in late Sept.
2 Entered trial
before or on
June 19; not
reported on
in late Sept.
(entry ended June 19)

1399 Were included
in the intention-
to-treat analyses

1385 Died or left
the hospital
11 Entered trial
before or on

July 4; still
an inpatient
in late Sept.
3 Entered trial
before or on

July 4; not
reported on
in late Sept.
(entry ended July 4)

1372 Were included
in the intention-
to-treat analyses

1349 Died or left
the hospital
16 Entered trial
before or on

July 4; still
an inpatient
in late Sept.
7 Entered trial
before or on

July 4; not
reported on
in late Sept.
(entry ended July 4)

(entry still continuing)

2050 Were included
in the intention-
to-treat analyses

1756 Died or left
the hospital

65 Entered trial
before Sept.;
still an in-
patient in
late Sept.

30 Entered trial
before Sept.;
not yet
reported on
in late Sept.

199 Entered trial
in or after
Sept.; not
reported on in
late Sept.

(entry ended Oct. 16)

2050 Were included
in the intention-
to-treat analyses

1819 Died or left
the hospital

56 Entered trial
before Sept.;
still an in-
patient in
late Sept.

21 Entered trial
before Sept.;
not yet
reported on
in late Sept.

154 Entered trial
in or after
Sept.; not
reported on in
late Sept.
(entry ended Oct. 16)

WHO Solidarity Trial Consortium. N Engl J Med2021;384:497-511

The NEW ENGLAND
JOURNAL of MEDICINE




Effects of Remdesivir, Hydroxychloroquine, Lopinavir, and Interferon on In-Hospital Mortality.

A Remdesivir vs. Its Control

In-Hospital Mortality (%)

Denominator
Remdesivir
Control

No. Who Died
Remdesivir
Control

C Lopinavir vs.

In-Hospital Mortality (%)

Denominator
Lopinavir
Control

No. Who Died
Lopinavir
Control

100
90
80
70
60
50
40

30

Control

Remdesivir

Rate ratio, 0.95 (95% Cl, 0.81-1.11)
g-rank test

Days since Randomization

2159
2138

2029
2004

1918
1908

129
126

Its Control

100
90
80
70
60
50
40
30
20
10

0

Control
,—"—'_'J—’

Lopinavir

Rate ratio, 1.00 (95% Cl, 0.79-1.25)
P=0.97 by log-rank test

Days since Randomization

1333
1293

1282
1239

1257
1216

B Hydroxychloroquine vs. Its Control

In-Hospital Mortality (%)

Denominator

100
90
80
70

60

Hydroxychloroquine 947

Control

No. Who Died

906

xychloroquine

Control

15

Hydroxychloroquine

Control

Rate ratio, 1.19 (95% CI, 0.89-1.59)
P=0.23 by log-rank test

Days since Randomization

889 854 838
853 823 814

D Interferon vs. Its Control

In-Hospital Mortality (%)

Denominator
Interferon
Control

No. Who Died
Interferon
Control

100
90
80
70
60
50

40

Interferon
—

P

o

o5

" Control

Rate ratio, 1.16 (95% Cl, 0.96-1.39)
P=0.11 by log-rank test

14 21

Days since Randomization

1669
1725

1554
1636

1483
1563
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Rate Ratios for In-Hospital Death, Subdivided by Age and Respiratory Support at Trial Entry.

Subgroup

Remdesivir

rt at entry
No mechanical ventilation
Mechanic tilation
Total
Heterogeneity around total:

Hydroxychloroquine

piratory support at entry
No mechanical ventilation

Mechanical ventilation

y support at entry
anical venti

Mechanic

Respiratory rt at entry
No mechanical ventilation

entilation

Active Treatment

335 (5.7)
410 (12.1)
2 (14.0)

5/85 (39.2)
104/947 (10.2)

597 (9.8)
62/291 (20.4)

0 (7
4(14.3)
6 (19.9)

188/1911 (10.9)
/139 (42.4)
243/2050 (12.9)

Control

287 (14.2)
/469 (21.6)

5 (10.6)

/114 (28.7)
146/1372 (10.3)

176/1920 (!
(33.8)
216/2050 (11.0)

Log-Rank Statistics for
No. of Deaths in Rate Ratio for Death

Active-Treatment Group

O-E

Variance

0.0 0.5
B S —
Active Treatment Control Better
Better

(99% CI; 95% Cl for total)

1.08 (0.67-1.73)
0.68-1.21)

0.86 (0.67-1.11)
1.20 (0.80-1.80)
0.95 (0.81-1.11)

0.80 (0.42-1.53)

1.16 (0.73-1.84)

1.26 (0.65-2.46)

1.19 (0.89-1.59)
P=023

1.09 (0.68-1.74)
1.00 (0.63-1.60)

0.97 (0.69-1.37)
1.08 (0.57-2.03)
1.00 (0.79-1.25)

1.44 (0.82-2.54)

1.11 (0.84-1.45)

1.40 (0.82-2.40)

1.16 (0.96-1.39)
P=0.11
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Subgroup

Solidarity (stratified according to
oxygen use and ventilation)

No supplemental oxygen
Low-flow or high-flow oxygen
Ventilation

Stratified total: Solidarity

ACTT-1 (stratified according to
4 ordinal score levels)

No supplemental oxygen
Low-flow oxygen

High-flow oxygen or noninvasive
ventilation

Invasive ventilation
Stratified total: ACTT-1

Trials with few deaths (and
randomization ratio of 2:1)

Wuhan: low-flow oxygen

Remdesivir

Observed—Expected
No. of Deaths in

Control Remdesivir Group

Value Variance

no. of deaths reported/no. of patients (%)

11/661 (2.0)

192/1828 (12.2)
98/254 (43.0)
301/2743 (12.5)

3/75 (4.1)
9/232 (4.0)
19/95 (21.2)

28/131 (21.9)
59/533 (11.1)

11/129 (8.5)

Wuhan: high-flow oxygen or ventilation 11/29 (37.9)

International: no supplemental oxygen

Stratified total: 2:1 trials

Risk groups (calculated by summation

of relevant strata)

Lower risk: strata with no
ventilation

Higher risk
Stratified total

5/384 (1.3)
27/542 (5.0)

231/3309 (7.0)

156/509 (30.6)

387/3818 (10.1)

13/664 (2.1) -0.6
219/1811 (13.8) -16.9
71/233 (37.8) 7.6
303/2708 (12.7)  -10.0

Rate Ratio for Death

Meta-Analysis of Mortality in Trials of Random Assignment of Remdesivir or Its Control to
Hospitalized Patients with Covid-19.

(99% ClI; 95% ClI for totals)

0.90 (0.31-2.58)
0.85 (0.66-1.09)
1.20 (0.80-1.80)
0.94 (0.80-1.10)

3/63 (4.8)
25/203 (12.7)
20/98 (20.4)

29/154 (19.3)
77/518 (14.9)

0.82 (0.10-6.61)
0.30 (0.11-0.81)
1.02 (0.44-2.34)

1.13 (0.57-2.23)
0.82 (0.58-1.16)

0.81 (0.21-3.07

7/68)x2 (10.3)

3/10)x2 (30.0)

» 1.40 (0.20-9.52

(
(
(4/200)x2 (2.0)
(14/278)x2 (5.0)

282/3277 (8.6) -27.6

126/505 (25.0) 10.1
408/3782 (10.8)  -17.5

Heterogeneity between trials (Solidarity vs. ACTT-1 vs. 2:1 trials): x2=0.5

WHO Solidarity Trial Consortium. N Engl J Med2021;384:497-511

( )

( )

> 0.64 (0.10-3.94)
0.86 (0.42-1.77)

0.80 (0.63-1.01)
1.16 (0.85-1.60)

0.91 (0.79-1.05)
P=0.20

Remdesivir Better

Control Better
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Entry Characteristics According to Random Assignment, and Adherence to That Assignment.

Table 1. Entry Characteristics According to Random Assignment, and Adherence to That Assignment.*

Remdesivir Hydroxychloroquine Lopinavir Interferon
Variable (N ) vs. Its Control vs, Its Control vs. Its Control vs, Its Control§

Entry characteristics

3713 (33)

264 (3

Other characterist

Male

511
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Conclusions

These remdesivir, hydroxychloroquine, lopinavir, and interferon
regimens had little or no effect on hospitalized patients with Covid-19, as

Indicated by overall mortality, initiation of ventilation, and duration of
hospital stay.
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