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THE LANCET | Remdesivir in adults with severe COVID-19: a randomised,
double-blind, placebo-controlled, multicentre trial
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Remdesivir
® = —7*&adenosine analoguefImonophosphoramidate prodrug

o EEZHRERE ; filoviruses, paramyxoviruses, pneumoviruses,
coronaviruses
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255 participants screened

18 excluded
14 did not meet eligibility criteria
4 withdrew

N

y

237 were enrolled

v

158 assigned to the remdesivir group

A 4

158 in the intention-to-treat population

v

79 assigned to the placebo group

| 1 withdrew consent

A 4

78 in the intention-to-treat population

did not start stud:
N 3 did not start study
treatment
155 started study treatment 78 started study treatment
—» 5 received remdesivir <5 days —»| 2 received placebo <5 days

v

150 included in the per-protocol population

v

155 included in the safety population 4

v

76 included in the per-protocol population

v

78 included in the safety population 4

Figure 1: Trial profile
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Remdesivir group (n=158)

Placebo group (n=78)

Age, years
Sex
Men
Women
Any comorbidities
Hypertension
Diabetes
Coronary heart disease
Body temperature, °C
Fever
Respiratory rate >24 breaths per min
White blood cell count, x 10° per L
Median
4-10
<4
>10
Lymphocyte count, x 10° per L
=10
<1.0
Platelet count, x 10° per L
=100
<100
Serum creatinine, pmol/L
<133
>133
Aspartate aminotransferase, U/L
<40
>40
Alanine aminotransferase, U/L

<50

66-0 (57:0-73-0)

89 (56%)

69 (44%)
112 (71%)

72 (46%)

40 (25%)

15 (9%)

36-8 (36:5-37-2)
56 (35%)

36 (23%)

62 (4-4-83)
108/155 (70%)
27/155 (17%)
20/155 (13%)
0-8 (0-6-1-1)
49/155 (32%)
106/155 (68%)
183-0 (144-0-235-0)
148/155 (95%)
7/155 (5%)
68-0 (56-0-82.0)
151/154 (98%)
3/154 2%)
31-0 (22-0-44-0)
109/155 (70%)
46/155 (30%)
26-0 (18-0-42-0)
130/155 (84%)
25/155 (16%)

Table 1: Baseline patient characteristics

64.0 (53-0-70-0)

51(65%)
27 (35%)
55 (71%)
30 (38%)
16 (21%)
2(3%)
36-8 (36:5-37-2)
31 (40%)
11 (14%)

6-4 (4-5-8-3)
58 (74%)
12 (15%)
8 (10%)
07(0-6-1-2)
23 (29%)
55 (71%)
194-5 (141-0-266-0)
75 (96%)
3 (4%)
713 (56-0-887)
76 (97%)
2(3%)
33-0 (24-0-48-0)
49 (63%)
29 (37%)
26-0 (20-0-43-0)
66 (85%)
12 (15%)

o FHRPIZ] : 65 (IQR 65-71)
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> B i 4089(56%):69(44%)
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Remdesivir group (n=158)

Placebo group (n=78)

Lactate dehydrogenase, U/L
<245
>245
Creatine kinase, U/L
<185
>185
National Early Warning Score 2 level at day 1
Six-category scale at day 1

2—hospital admission, not requiring
supplemental oxygen

3—hospital admission, requiring
supplemental oxygen

4—hospital admission, requiring high-flow
nasal cannula or non-invasive mechanical
ventilation

S5—hospital admission, requiring
extracorporeal membrane oxygenation or
invasive mechanical ventilation

6—death

Baseline viral load of nasopharyngeal and
oropharyngeal swabs, log,, copies per mL

Receiving interferon alfa-2b at baseline
Receiving lopinavir-ritonavir at baseline
Antibiotic treatment at baseline

Corticosteroids therapy at baseline

Data are median (IQR), n (%), n/N (%), or mean (SE).

339:0 (247-0-441.5)
36/148 (24%)
112/148 (76%)
759 (47:0-131-1)
118/141 (84%)
23/141 (16%)
5-0 (3:0-7-0)

129 (82%)

28 (18%)

1(1%)
47(03)

29 (18%)
27 (17%)
121 (77%)
60 (38%)

329-0 (249-0-411-0)
17/75 (23%)
58/75 (77%)
75-0 (47-0-158-0)
54/67 (81%)
13/67 (19%)
4.0 (3-0-6-0)

3 (4%)
65 (83%)

9 (12%)

1(1%)

0
4.7 (0-4)

15 (19%)

15 (19%)
63 (81%)
31 (40%)

Table 1: Baseline patient characteristics

o ZHEBREBEMAMNRR -
H B PRAN T ER 1R Six-point
ordinal scaleBy3 point
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lopinavir—ritonavir - 9111
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Remdesivir group (n=158)

Placebo group (n=78)

Time from symptom onset to starting study
treatment, days*

Early (<10 days from symptom onset)
Late (>10 days from symptom onset)
Receiving injection of interferon alfa-2b
Receiving lopinavir-ritonavir
Vasopressors
Renal replacement therapy
Highest oxygen therapy support
Non-invasive mechanical ventilation
Invasive mechanical ventilation

Extracorporeal membrane oxygenation or
mechanical ventilation

Antibiotic
Corticosteroids therapy

Time from symptom onset to corticosteroids
therapy, days

Duration of corticosteroids therapy, days

Data are median (IQR) or n (%). *Three patients did not start treatment so are not included in time from symptom
onset to start of study treatment subgroup analyses.

11 (9-12)

71/155 (46%)
84/155 (54%)
46 (29%)

44 (28%)
25 (16%)
3(2%)

14.(9%)
11 (7%)
2 (1%)

142 (90%)
102 (65%)
9 (7-11)

9(5-15)

10 (9-12)

47 (60%)
31 (40%)
30 (38%)
23 (29%)
13 (17%)
3 (4%)
3(4%)
10 (13%)
0

73 (94%)
53 (68%)
8 (6-10)

10 (6-16)

Table 2: Treatments received before and after enrolment
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1.0 5
0-9 -
0-8 1
0-7
0-6
0-5-
0-4 -
0-3-
0-2
0-1+

—— Remdesivir

—— Control

Hazard ratio 1-23 (95% Cl 0-87-1.75);
log-rank p=0-24

Cumulative improvement rate

0 — I T T T T
0 4 8 12 16 20 24

Number at risk Time since start of study (days)

(number censored)

Remdesivir 101 82 63
o @ (0
46 38

© (0

158 155 147 123
@ @ ©0 @
Control 78 78 75 64 52
0 (0 (0 (© (0

28

25
(26%)
17
(167)

Figure 2: Time to clinical improvement in the intention-to-treat population

Adjusted hazard ratio for randomisation stratification was 125 (95% Cl

0-88-1-78). *Including deaths before day 28 as right censored at day 28,

the number of patients without clinical improvement was still included in the

number at risk.

iftFaaR

o 5x&iEHt HE42020/4/10
® 7EITT population™:

RemdesivirZH Y B R o 2= 55 [
E Y An AH AR AR =

»Remdesivirfl P71 2L: 21.0KX[IQR
13.0-28.0]

> ¥ B8 48 P17 20 23.0.K[15.0-28.0]
»HR 1.23 [95%CI 0.87-1.75]



Figure S2. Kaplan Meier plot of time-to-clinical improvement by duration of illness (< 10 days

[Panel A] vs > 10 days [Panel B]) in the intention-to-treat population.

- ®TEITT population™ - fEAEAR 2E{F
P IR ES A A BRI EL
KLIAZE - B Remdesiviria
i RO - ELEG PRI AR R B
e SREEAEER  BERER
o ttEEZ(Panel A)

g 03— el »Remdesivir#B {7 Z: 18.0X[IQR
12.0-28.0]

i > ¥ BB 40 Sh A1 21: 23.0K[15.0-28.0]
ol >HR 1.52 [0.95-2.43]

. Day
No. at risk
Remdesivir 84 83 79 68 59 50 39 17
Control 31 31 30 24 21 18 15 8

Note. (A) In early treatment group (< 10 days), median TTCI 18.0 days (remdesivir) vs. 23 days

(control); hazard ratio (HR) for clinical improvement, 1.52; 95% confidence interval [CI], 0.95 to

2.43; and (B) in late treatment group (>10 days), median TTCI 23.0 days (remdesivir) vs. 24 days 16
(control); HR for clinical improvement, 1.07; 95% CI, 0.63 to 1.83.



Remdesivir group (n=158)  Placebo group (n=78) Difference*

% t s§¢
Time to clinical improvement 21.0 (13-0t0 28.0) 23-0 (15-0to0 28-0) 123 (0-87to 1.75)t . 28 §E ;i_\

Day 28 mortality 22 (14%) 10 (13%) 11% (-8-1t0 10-3)

Early (<10 days of symptom onset) 8/71 (11%) 7147 (15%) -3-6% (-16-2 to 8-9) > |A|A| I%H *E ’ﬂ’\l
Late (>10 days of symptom onset) 12/84 (14%) 3/31(10%) 4-6% (-8-2t017-4)
Clinical improvement rates ° % H 2 2 1§J [ 14(y ]
= I 0]
Day7 4(3%) 2 (3%) 0-0% (-4-3t0 4-2) N‘l
Day14 42 (27%) 18 (23%) 3.5% (-81t015:1) %j- H 1§J (y
Day 28 10 9 9 9 /\\\“‘ 10 13 0
y 3 (65%) 45 (58%) 7:5% (-5:7t020-7)
Duration of invasive mechanical ventilation, days 7:0 (4-0t016-0) 155 (6-0t0 21.0) -4-0 (-14-0t0 2.0) $H cy (y
Duration of invasive mechanical ventilation in survivors, dayst 190 (5-0to0 42.0) 420 (17-0to 46-0) -12.0 (-41-0 to 25:0) 1 1 0 [9 5 0 | _8 1 :I: 1 O 3 }
Duration of invasive mechanical ventilation in non-survivors, daysf -0 (2:0t0 11:0) 8.0 (5:0t0 16:0) -2.5(-11-0t0 3-0) > J/\/{ \|—‘— Hk %}'L 'f/.E éu Fﬁ gA Tﬁ '\ 37 J/\
Duration of oxygen support, days 19-0 (11-0to 30-0) 21.0 (14-0t0 30:5) -2.0 (-6:0t0 1.0) _|—.E X 9:F l:' ﬁ X /7 $
Duration of hospital stay, days 25.0 (16-0 to 38-0) 24-0 (18:0t0 36-0) -0 (-4-0to 4-0)
Time from random group assignment to discharge, days 21.0 (12:0t0 31-0) 210 (13-5t0 285) -0 (-3:0t03-0) E/] H__r FEﬁ :/|\\,
Time from random group assignment to death, days -5 (6-0t0 18.5) 11.0 (7-0t0 18-0) -1.0 (-7-0t0 5-0) 7: Ay
Six-category scale at day 7 b E B $ ( 10 ;E ) ﬁj \\n\ " Ex
1—discharge (alive) 4/154 (3%) 2/77 3%) OR 0-69 (0-41t0 1-17)§
2—hospital admission, not requiring supplemental oxygen 21/154 (14%) 16/77 (21%) - I% ( 1 5 %)
3—hospital admission, requiring supplemental oxygen 87/154 (56%) 43/77 (56%) - H \
4—hospital admission, requiring high-flow nasal cannula or 26/154 (17%) 8/77 (10%) - (] H% J ( % ) E % $/ »
non-invasive mechanical ventilation 7% / > 1 O U A/\ n X
S5—nhospital admission, requiring extracorporeal membrane 6/154 (4%) 4177 (5%) - = 0
oxygenation or invasive mechanical ventilation =] ( 14 A) )
6—death 10/154 (6%) 4/77 (5%)
Six-category scale at day 14
1—discharge (alive) 39/153 (25%) 18/78 (23%) OR 1-25 (0-76 t0 2-04)§ . N
2—hospital admission, not requiring supplemental oxygen 21/153 (14%) 10/78 (13%) % 14 *u 28 EE * EQ E ;g(
5 E 1] J = T
3—hospital admission, requiring supplemental oxygen 61/153 (40%) 28/78 (36%)
4—hospital admission, requiring high-flow nasal cannula or non- 13/153 (8%) 8/78 (10%) > % $/ » %j-
P onng o =4 |“/~/\I\‘ X AR |='

invasive mechanical ventilation

5—hospital admission, requiring extracorporeal membrane 4/153 3%) 7178 (9%)
oxygenation or invasive mechanical ventilation

6—death 15/153 (10%) 7178 (9%) - = 2= o =+
Six-category scale at day 28 . 1§ % 7 %E 'ri u¥ u& Eg Eg Hq’ FEﬁ
1—discharge (alive) 92/150 (61%) 45/77 (58%) OR 115 (0-67 t0 1-96)§
e y = ) H
2—hospital admission, not requiring supplemental oxygen 14/150 (9%) 4/77 (5%) - > E Im /\/\ ”‘ X /‘ \\ ”\ E
( (
( €

3—hospital admission, requiring supplemental oxygen 18/150 (12%) 13/77 (17%) - = =

4—hospital admission, requiring high-flow nasal cannula or 2/150 (1%) 2/77 (3%) - E.é I’i D; l]& E/] % Eﬁz y
non-invasive mechanical ventilation 7N

5—hospital admission, requiring extracorporeal membrane 2/150 (1%) 3/77 (4%) -

oxygenation or invasive mechanical ventilation ta b | e 2 )

6—death 22/150 (15%) 10/77 (13%)

Data are median (IQR), n (%), or n/N (%). Clinical improvement (the event) was defined as a decline of two categories on the modified seven-category ordinal scale of clinical
status, or hospital discharge. OR=0dds ratio. *Differences are expressed as rate differences or Hodges-Lehmann estimator and 95% Cl. tHazard ratio and 95% Cl estimated by Cox

proportional risk model. $Three patients in each group were survivors and ten patients in the remdesivir group and seven patients in the placebo group were non-survivors. \ bb -|- =r= E
§Calculated by ordinal logistic regression model. E n ,“\ s >~

Table 3: Outcomes in the intention-to-treat population
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—o— Remdesivir
—A— Control

Viral load (log,, copies per mL)

Viral load (log,, copies per mL)

00— T T T T T T ok
1 3 5 7 10 14 21 28

Time since start of study (days)

Figure 3: Viral load by quantitative PCR on the upper respiratory tract
specimens (A) and lower respiratory tract specimens (B)

Data are mean (SE). Results less than the lower limit of quantification of the PCR
assay and greater than the limit of qualitative detection are imputed with half of
actual value; results of patients with viral-negative RNA are imputed with 0 log,,
copies per mL.

eBaseline Viral load:

> 236{URT-PCREZMRX BT - 196UB 0] 15
HIBE - EPE371H(19%)E,“W)\E¥F%H7,\
EDI%EII:MIH% ORI A2 FEERNA

S RA] O IR 128 B9 - 19w = (table 1):
«E Er7H: 4.7 log,, copies/mL(SE 0.3)
#1840 4.7 log,, copies/mL(SE 0.4)

o5 = E = PCR1E I

> FIEIREHEEE(Fig 3A): TR
5S4 w25 A 12

> NIEIRE45 B (Fig 3B):
103 O] SRR IR EEHY BB P AN AT TR

FiEs=E  BRARYIRAESEII1-log

Eu,.m)\h'ﬁmﬂjﬁ’]&AﬁfagLﬁnF‘ﬂ*”f‘1§ :
ERAERSKANRS %D%T,m,‘ MEREE
ﬁ BmE= NRE R IR AR (p=0.0672)

=L SINESEY



Remdesivir group Placebo group

Remdesivir group

Placebo group

(n=155) (n=78) (n=155) (n=78)
Anygrade  Grade3  Anygrade Grade3 Anygrade  Grade3  Anygrade Grade3
or4 or4 or4 or4
Adverse events (in =2% of patients in any treatment group) (Continued from previous column)
Any 102 (66%)  13(8%)  50(64%) 11(14%) Lung abscess 0 0 1(1%) 1(1%)
Hypoalbuminaemia 20(13%) O 12(15%)  1(1%) Sepsis 0 0 1(1%) 1(1%)
Hypokalaemia 18(12%)  2(1%)  11(14%)  1(1%) Bronchitis 0 0 1(1%) 1(1%)
Increased blood 11 (7%) 0 6 (8%) 0 Thrombocytopenia 1(1%) 1(1%) 0 0
glucose Increased D-dimer 0 0 1(1%) 1(1%)
Anaemia 18 (12%) L%)  12(15%) 2(3%) Haemorrhage of lower 1(1%) 1(1%) 0 0
Rash 11 (7%) 0 2(3%) 0 digestive tract
Thrombocytopenia  16(10%)  4(3%)  5(6%)  3(4%) lleus 0 0 11% 0
Increased total 15(10%)  1(1%) 7(9%) 0 Deep vein thrombosis 1(1%) 1(1%) 1(1%) 1(1%)
bilirubin Acute kidney injury 1(1%) 0 0 0
Increased blood lipids 10 (6%) 0 8 (10%) Diabetic ketoacidosis 0 0 1(1%) 1(1%)
Increased white blood 11 (7%) 0 6 (8%) Multiple organ 1(1%) 0 2(3%) 0
cell count .
dysfunction syndrome
Hyperlipidaemia 10(6%) 0 8 (10%) Events leading to drug discontinuation
Lr}:rr(e)z;iid blood urea 10 (6%) 0 5(6%) Any 18 (12%) 3(2%) 4(5%) 1(1%)
Respiratory fail % 1(1% 1(1% 0
Increased neutrophil 10 (6%) 0 4(5%) espira ory arure or 7(5%) (2%) (2%)
acute respiratory
Aspartate 7 (5%) 9 (12%) distress syndrome
aminotransferase . . Y . .
increased Secondary infection 4 (3%) 0 7 (9%) 2(3%)
i | 2% 1(1%
Constipation 21 (14%) 0 12 (15%) 0 fC;ii[S:ZpU monary 32%) 0 (1%) 0
Nausea 8(5%) 0 2(3%) 0 Nausea 1(1%) 0 0 0
Diarrhoea 5(3%) 0 2 (3%) 0 Vomiting 1(1%) o o 0
Vomiting 4 (3%) 0 2 (3%) 0 lleus 0 0 1(1% 0
Red}Jced serum 43%) 0 2(3%) 0 Increased alanine 2 (1%) 1(1%) 0 0
sodium .
aminotransferase
Increas_ed serum 4 (3%) 2 (1%) 1(1%) 0 Rash 2 (1%) 0 0 0
potassium
P i 1(1%
Serious adverse events oor appetite (%) 0 0
| | 1(1%
Any 28(18%)  9(6%) 20(26%) 10 (13%) I;ﬁrriflid tota (%) 0 0
Resp|rator}l failure or 16 (10%) 4 (3%) 6 (8%) 4 (5%) Acute kidney injury 1(1%) 1(1%) 0 0
acute respiratory )
distress syndrome Seizure 0 0 1(1%) 0
Cardiopulmonary 8 (5%) 0 7 (9%) 1(1%) Aggravated 0 0 1(1%) 1(1%)
failure schizophrenia
Pulmonary embolism 1(1%) 1(1%) 1(1%) 1(1%) Aggravated 0 0 1(1%) 1(1%)
depression
Recurrence of 1(1%) 0 0 0
COvID-19 Data are n (%) and include all events reported after antiviral treatment.
Cardiac arrest 1(1%) 0 0 0 Some patients had more than one adverse event. 36 patients discontinued the
A . . drug, 22 because of adverse events and 14 patients for other reasons
cute coronary 0 0 1(1%) 1(1%) (eg, hospital discharge or early death). COVID-19=coronavirus disease 2019.
syndrome
Tachycardia 0 0 1(1%) 0 Table 4: Summary of adverse events in safety population that occurred
Septic shock 1(1%) 0 1(1%) 1(1%) in more than one participant

(Table 4 continues in next column)
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