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Background/Aims: The effectiveness of remdesivir treatment in reducing mortality and the requirement for mechanical
ventilation (MV) remains uncertain, as randomized controlled trials (RCTs) have produced conflicting results.

Methods: We searched MEDLINE, EMBASE, Cochrane Central Register of Controlled Trials, and other data resources to find
RCTs published prior to April 10, 2023. The selection of studies, assessment of risk of bias, and meta-analysis were conduct-
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ed according to PRISMA guidelines. The primary outcomes were all-cause mortality and the need to initiate MV.

Results: A total of 5,068 articles were screened, from eight RCTs comprising 11,945 patients. The meta-analysis found that,
compared to standard care or placebo, remdesivir treatment provided no significant all-cause mortality benefit (pooled risk
ratio [RR], 0.93; 95% confidence interval [CI], 0.85-1.02; 8 studies; high certainty evidence), while subgroup analyses re-
vealed a trend towards reduced mortality among patients requiring oxygen but not MV (pooled RR, 0.88; 95% Cl, 0.77-1.00;
6 studies; 1> = 4%). The need to initiate MV (pooled RR, 0.74; 95% Cl, 0.59-0.94; 7 studies; moderate certainty evidence) in
remdesivir-treated patients was also reduced compared to controls. Remdesivir significantly increased clinical improvement
and discharge and significantly reduced serious adverse events.

Conclusions: In this systematic review and meta-analysis of RCTs, it was found that remdesivir treatment did not show a
substantial decrease in the risk of mortality. However, it was linked to a reduction in the necessity for additional ventilatory

support, suggesting remdesivir could be beneficial for COVID-19 patients, particularly those who are not on MV.
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INTRODUCTION

The first randomized controlled trial (RCT) evaluating the
efficacy of remdesivir treatment in COVID-19 patients was
conducted in China, and the results indicated the treatment
showed some promise [1]. In a subsequent Phase Ill RCT,
known asthe Adaptive COVID-19 Treatment Trial-1 (ACTT-1),
remdesivir was found to significantly reduce the median
time to recovery, especially among patients who required
oxygen support [2]. However, there was no evidence of
reduced mortality associated with the treatment. The find-
ings of several subsequent RCTs [3-6] evaluating the effec-
tiveness of remdesivir treatment in reducing mortality and
improving clinical outcomes of COVID-19 patients remains
controversial. A previous multicenter study conducted in
Korea found that administering remdesivir to hospitalized
adults with severe COVID-19 requiring low-flow oxygen
resulted in clinical benefits, specifically a reduced need
for mechanical ventilation (MV) [7]. Otherwise, the World
Health Organization (WHO) Solidarity Consortium Trial and
meta-analyses [8] showed that remdesivir provided no ben-
efit to hospitalized COVID-19 patients who were already on
MV; in non-hospitalized patients, a 3-day course of remde-
sivir was found to reduce the risk of hospitalization or death
[9]. These varying results can be attributed to the hetero-
geneity in the severity of the disease in patients at the time
of remdesivir administration and the timing of drug admin-
istration relative to symptom onset. To better understand
the impact of remdesivir on COVID-19 patients, for the me-
ta-analyses reported below we stratified patients from the
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selected RCTs into three categories based on the severity of
their illness at randomization for remdesivir treatment: (1)
those who did not require oxygen, (2) those who required
oxygen but not MV, and (3) those who required MV.

METHODS

The systematic review and meta-analysis were conducted
accordance with the recommendations provided in the Co-
chrane Handbook [10] and the Preferred Reporting ltems
for Systematic Reviews and Meta-Analyses (PRISMA) [11].
The study protocol was approved by Korean COVID-19
guideline development committee [12].

Search strategy

We performed a living systematic review. The initial search
was conducted on Jun 14, 2021. The comprehensive search
resources were PubMed, Ovid-EMBASE, and CENTRAL,
as well as the Korean KMBASE medical database. A hand
search through reference lists of relevant primary and re-
view articles was also performed for completeness. After the
initial search, we updated the results every month beginning
in August 2021 and continuing through to April 10, 2023,
using Ovid-MEDLINE. The complete electronic search strate-
gy for each database is presented in Supplementary Table 1.

Eligibility criteria and study selection

Articles that matched the following requirements were
considered: (1) the patients were adults with COVID-19;
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(2) the interventions included remdesivir treatment; (3) the
comparator was a placebo or the standard-of-care (SOC)
treatment; (4) outcome reporting included primary or sec-
ondary outcomes (the primary outcomes included all-cause
mortality and the need to initiate MV; secondary outcomes
included clinical improvement, serious adverse events, and
discharge), and (5) the study was designed as an RCT. Two
review authors (SR and SYY) both independently evaluated
each publication for inclusion based on title and abstract,
and then reviewed relevant full-text articles. Disagreements
during the review process were addressed by consensus
with the involvement of a third review author (MC).

Searching for living update

The Korean Journal of Internal Medicine Vol. 39, No. 1, January 2024

Risk of bias assessment and data extraction
The authors worked in pairs to independently assessed the
quality of the selected studies using the Cochrane risk-of-
bias tool [10]. Disagreements were addressed by consensus
with the participation of a third review author (MC).

Two review authors (SR and MC) extracted information
from each included trial. These evaluations were carried out
independently and yielded separate assessments. Any dis-
agreements were resolved by discussion and third opinion
(SYY). The data extraction form included items addressing
the study characteristics, classification of disease severity,
and outcomes.

Identification of studies via databases and registers

Search Update
2021.08.12. (n = 85)
©2021.09.10. (n = 37)
©2021.10.10. (n = 34)
©2021.11.10. (n = 25)
©2021.12.10. (n = 48)

Records identified from
(n = 5,055, Search date: 2021.06.11.)
- PubMed (n = 1,386)
- Ovid-EMBASE (n = 3,506)
- CENTRAL (n = 149)
- KMBASE (n = 14)

Records removed before
screening:

Duplicate records removed
(n = 847)

©2022.01.12. (n = 43)
©2022.02.10. (n = 45)
© 2022.03.14. (n = 49)
©2022.04.12. (n = 29)
© 2022.05.13. (n = 51)
© 2022.06.10. (n = 43)
© 2022.07.11. (n = 36)
© 2022.08.10. (n = 40)
© 2022.11.10. (n = 106)
©2022.12.12. (n = 30)
© 2023.01.10. (n = 33)
©2023.02.10. (n = 47)
© 2023.03.10. (n = 39)
© 2023.04.10. (n = 40)

Identification

A

Records screened (n = 4,208)

A4

\ 4

Total records screened (n = 5,068)

Records excluded (n = 4,828) |

A4

Reports sought for retrieval (n = 240)

Screening

\4

| Reports assessed for eligibility (n = 240)

-
|—>| Reports not retrieved (n = 0) |
-

Reports excluded (n = 230)

1. Not Intervention (n = 15)
2. Not Comparison (n = 2)

3. Not Outcome (n = 4)

4. Not study design (n = 109)
5. Duplicate (n = 4)

6. Other language (n = 27)
7. Ongoing study (n = 68)

8. Retracted (n = 1)

\ 4

Included

Studies included in review (n = 8)
Reports of included studies (n = 10)

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) study flowchart.
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5 ® To ensure that all included studies were assessed using
§ % the same criteria, additional data were collected from sup-
.6 Ei 5 plementary materials when available. If supplementary ma-
9 g2 g o terials were not available, the intention-to-treat principle
o = . . .
g ) g e é was used to assess the studies, even if the principle was not
g £ *2 5 5 explicitly defined in the original articles. To obtain additional
=1 o . . .
§ % S information, we also contacted the corresponding authors
S G;.J, - E of the included trials regarding insufficient information.
o O Y [
=Z a [ [*)]
T T >
g 9 Rating the certainty of evidence
S 3 f:.j E g Certainty of evidence was graded using the Grading of Rec-
g s £ R - p= g ommendations, Assessment, Development, and Evaluations
o e 9 a .
= > % = 3 % (GRADE) approach [13]. The factors that were considered
s ° § 2 to reduce the certainty were risk of bias, inconsistency, indi-
= e g g rectness, imprecision, and publication bias. The results were
% f > ;tj presented as high, moderate, low, or very low quality by
> g < £ g outcomes.
Sg¢ £
o g 2
> + = YU . foti

= S5l ,l8s S Data synthesis and statistical analyses

T @ = ) .

23 i § > 3| ® £ % Synthesis of the extracted data was performed both quan-

o 2 £ o o - ;
1;3 % g 58 % s s 3 titatively and qualitatively. For the meta-analysis of selected
A < 7 = . . .
S & § = 8 é U g trials, continuous outcomes were presented as mean differ-
=°°7539% MD) or standardized MD. Dichot t

B ROl ences ( or standardize . Dichotomous outcomes

2 <= Q § 2 g were presented as risk ratios (RRs), and time-to-event data

SE 8= i s 5 were synthesized as hazard ratios (HRs). We applied a ran-

wv . .
c S 2 E dom effects model to assess heterogeneity among the trials.

! = ) LY Qo . . e

T % ‘;’ ; o] S 55 % Heterogeneity was resolved in the subgroup and sensitivity
£ o = axrn s =R
¢ s |2 c 95 analyses.

o) @ c '% f:f We classified patients from the selected RCTs into sub-
<= ~N RS - o :
c2=a ; g groups based on the severity of their illness at randomiza-
58925 2L — %0
= = § = ;N; £ g 51_ & tion for the administration of remdesivir: (1) No-oxygen sub-
Qo = +— = = 0 . . . .

) g g & % % B % *é group, individuals who did not require supplemental oxygen
= T ‘é 2 el for their medical condition or treatment; (2) Oxygen-with-

o 2 E e g out-MV subgroup, individuals who required supplemental

Q .

E % = 5 5 é & oxygen to support their breathing but did not require the

< c QN

oo 5« € =2 use of MV and may have received oxygen through nasal

o ET B y Y9 g9
LT 0 : . .
= EZQ g cannula, face mask, or high flow oxygen delivery methods;
s § = ) % S W (3) MV subgroup, individuals who required the use of MV
()] S - . . .
= D2 m § c 80 to assist or control their breathing; (4) Oxygen-unclear-MV
= T © S5 £ g Y9
-0 © . L. .
= § E © % % S subgroup, individuals who received supplemental oxygen,
- =5 & E 3 § but the available information does not specify whether they
% >£ o g § g 2 also received MV ; and (5) Unclear-oxygen subgroup, indi-
— = c . . . . .
c o 5 & Y &3 § viduals for whom the available information does not provide
S pgyC =<®@ |ggEe clarity on whether they received supplemental oxygen or
o - EERE e¥ o n y Yy pp ¢
2 =g |2 S5 |gwz2s not. More detailed descriptions of the severity of COVID-19
© < B = JE2 & illness in the study patients are available in Supplementary
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Table 2. Statistical analyses were performed using Review
Manager software version 5.4 (The Cochrane Collaboration,
Copenhagen, Denmark).

RESULTS

Description of included studies

A total of 5,055 articles were retrieved from the databases.
After excluding duplicates, 4,208 articles were identified.
As new evidence regarding COVID-19 treatment emerges

KJIM™

continually, a total of 5,068 articles were screened through
monthly search updates. Based on the selection criteria,
240 articles were selected for full-text review. A final total
of 8 RCTs comprising 11,945 patients were included in this
systematic review. Details of the study selection and review
flowchart are presented in Figure 1. Among patients en-
rolled in the eight selected studies, the clinical severity of
COVID-19 was reclassified according to pre-defined criteria,
as follows: five RCTs for cases requiring no oxygen wheth-
er hospitalized or not (no-oxygen subgroup) [2,3,5,8,9], six
RCTs for cases requiring oxygen but not MV (oxygen-with-

Table 2. GRADE summary of findings with regard to all-cause mortality and need to initiate MV among patients in eight

RCTs of remdesivir treatment in COVID-19 included in the meta-analysis

Anticipated absolute effects (95% Cl) , No. of Certainty of
- , Relative effect . :
Risk with standard Risk with desivi 95% Cl) participants the evidence
care/placebo ISk WIth remaesivir (studies) (GRADE)
All-cause mortality
Total 138 per 1,000 128 per 1,000 (117 to 141) RR0.93 (0.85t0 1.02) 11,933 (8 RCTs) DODD
High
No-oxygen 29 per 1,000 23 per 1,000 (15 to 36) RR0.79(0.51to 1.23) 3,035 (5 RCTs) PPPO
Moderate?
Oxygen-without-MV 153 per 1,000 134 per 1,000 (118 to 153) RR 0.88(0.77 to 1.00) 7,737 (6 RCTs) PPPD
High
MV 306 per 1,000 330 per 1,000 (278 to 388) RR 1.08 (0.91 to 1.27) 1,161 (4 RCTs) DODD
High
Need to initiate MV
Total 155 per 1,000 115 per 1,000 (92 to 146)  RR0.74 (0.59 t0 0.94) 10,204 (7 RCTs) PO
Moderate?
No-oxygen 42 per 1,000 27per 1,0009t082)  RR0.64(021t0196) 2,336(3RCTs)  ®ODO
Moderate?
Oxygen-without-MV 183 per 1,000 142 per 1,000 (108 to 188) RR 0.78 (0.59 to 1.03) 7,102 (5 RCTs) ®e00
LOWa,b)
Unclear-oxygen 225 per 1,000 128 per 1,000 (95 to 178)  RR 0.57 (0.42 t0 0.79) 766 (1 RCT) DDDO
Moderate?

GRADE Working Group grades of evidence

High certainty: We are confident that the true effect lies close to that of the estimate of the effect. Moderate certainty: We are
moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibil-
ity that it is substantially different. Low certainty: Our confidence in the effect estimate is limited; the true effect may be substan-
tially different from the estimate of the effect. Very low certainty: We have very little confidence in the effect estimate; the true
effect is likely to be substantially different from the estimate of the effect.

Cl, confidence interval; GRADE, Grading of Recommendations, Assessment, Development, and Evaluation; MV, mechanical ventila-
tion; RCT, randomized controlled trial; RR, risk ratio.

Amprecision downgraded one level due to wide confidence interval.

BRisk of bias downgraded one level due to allocation concealment.

9mprecision downgraded one level due to inclusion of only one study.

The risk in the intervention group (and its 95% Cl) was based on the assumed risk in the comparison group and the relative effect
of the intervention (and its 95% Cl).
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out-MV subgroup) [1,2,4-6,8], three RCTs for cases receiv-
ing MV (MV subgroup) [2,5,6], two RCTs for cases receiv-
ing oxygen, but it was not clear whether they received MV
or not (oxygen-unclear-MV subgroup) [2,6], and one RCT
for cases with unclear oxygen supply (unclear-oxygen sub-
group) [2]. The characteristics of the included studies are
presented in Table 1. The results of the risk-of-bias summary
are presented in Supplementary Figure 1. Most studies had
a low risk of bias. The GRADE evidence profiles and summa-
ry of the findings are presented in Table 2.

All-cause mortality
Eight studies, comprising 6,118 cases in the remdesivir arm

and 5,815 controls in the placebo or SOC arm, investigated
the effect of remdesivir treatment on all-cause mortality. We
included mortality data from the studies, primarily report-
ed at 28 days but also included in-hospital mortality data.
Compared with the control arm, remdesivir treatment did
not significantly reduce mortality (pooled RR, 0.93; 95%
confidence interval [Cl], 0.85-1.02; I2 = 0%; high certainty
evidence; Fig. 2). In the subgroup analyses based on clinical
severity of COVID-19, remdesivir treatment failed to reduce
all-cause mortality in patients who required no oxygen or
receiving MV (no-oxygen subgroup; pooled RR, 0.79; 95%
Cl, 0.51-1.23; 5 studies; 12 = 0%; MV subgroup; pooled RR,
1.08; 95% Cl, 0.91-1.27; 4 studies; 12 = 0%). However, the

Remdesivir Control Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight ~ M-H, random, 95% ClI M-H, random, 95% ClI
1.1.1 No-oxygen
Ali 2022 (CATCO) 3 1 1 10 0.2% 2.73 (0.34, 22.16)
Beigel 2020 (ACTT-1) 3 75 3 63 0.3% 0.84 (0.18, 4.02)
Gottlieb 2022 0 279 0 283 Not estimable
Spinner 2020 (1) 5 384 4 200 0.5% 0.65 (0.18, 2.40) e
WHO Solidarity 2022 25 869 33 861 3.0% 0.75 (0.45, 1.25) D
Subtotal (95% Cl) 1,618 1417 4.0% 0.79 (0.51, 1.23) ‘
Total events 36 41

Heterogeneity: Tau? = 0.00; Chi2 = 1.47, df = 3 (p = 0.69); 12 = 0%
Test for overall effect: Z = 1.04 (p = 0.30)

1.1.2 Oxygen-without-MV

Ader 2022 24 339 25 344 2.7%
Ali 2022 (CATCO) 24 145 24 136 3.0%
Beigel 2020 (ACTT-1) 28 327 45 301 4.0%
Mahajan 2021 5 34 3 36 0.4%
Wang 2020 22 158 10 78 1.6%
WHO Solidarity 2022 426 2,918 476 2,921 54.5%
Subtotal (95% Cl) 3,921 3816  66.2%
Total events 529 583

Heterogeneity: Tau? = 0.00; Chi2 = 5.22, df = 5 (p = 0.39); 12 = 4%
Test for overall effect: Z = 1.90 (p = 0.06)

1.1.3 MV

Ader 2022 10 75 13 74 1.4%
Ali 2022 (CATCO) 4 14 2 7 0.4%
Beigel 2020 (ACTT-1) 28 131 29 154 3.7%
WHO Solidarity 2022 151 359 134 347 24.4%
Subtotal (95% CI) 579 582 29.8%
Total events 193 178

Heterogeneity: Tau? = 0.00; Chi? = 0.89, df = 3 (p = 0.83); 12 = 0%
Test for overall effect: Z= 0.88 (p = 0.38)

Total (95% ClI) 6,118 5815  100.0%
Total events 758 802

Heterogeneity: Tau? = 0.00; Chi? = 12.06, df = 13 (p = 0.52); I = 0%

Test for overall effect: Z = 1.52 (p = 0.13)

Test for subgroup differences: Chi2 = 4.15, df= 2 (p = 0.13); 12 = 51.9%
Footnotes

(1) 10-day RDV + 5-day RDV vs. SOC

0.97 (0.57, 1.67) —
0.94 (0.56, 1.57) —
0.57 (0.37, 0.89) —
1.76 (0.46, 6.82)

1.09 (0.54, 2.18) —
0.90 (0.79, 1.01) n
0.88 (0.77, 1.00) ¢

0.76 (0.36, 1.62) - 1
1.00 (0.24, 4.20)
1.14 (0.71, 1.81) -
1.09 (0.91, 1.30) ;‘
1.08 (0.91, 1.27)
093 (0.85, 1.02) ¢
} } } }
0.05 0.2 1 5 20
Favours (remdesivir) Favours (control)

Figure 2. Forest plot of all-cause mortality. Meta-analysis of eight randomized controlled trials revealed that remdesivir treatment failed
to reduce all-cause mortality compared to the control arms, except in group requiring oxygen but not mechanical ventilation.
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subgroup requiring oxygen but not MV exhibited a tenden-
cy towards decreased all-cause mortality (pooled RR, 0.88;
95% Cl, 0.77-1.00; 6 studies; 12 = 4%).

Need to initiate MV

The need to initiate MV was reported as an outcome pa-
rameter in seven studies comprising 5,253 remdesivir-treat-
ed cases and 4,951 controls. The majority of studies includ-
ed in the analysis reported the outcome values at day 28,
also including studies with unspecified time points. The
percentage of patients for which MV was initiated was sig-
nificantly lower in the remdesivir-treated group than in the
control group (pooled RR, 0.74; 95% Cl, 0.59-0.94; 12 =
49%; moderate certainty evidence; Fig. 3). Subgroup anal-
yses according to the clinical severity of COVID-19 revealed
that remdesivir treatment failed to reduce the percentage
of patients requiring initiation of MV among both patients
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who did not require oxygen at the time of randomization
(no-oxygen subgroup; pooled RR, 0.64; 95% Cl, 0.21-1.96;
3 studies; I = 36%), and patients who received oxygen
therapy but not MV (oxygen-without-MV subgroup; pooled
RR, 0.78; 95% Cl, 0.59-1.03; 5 studies; 12 = 40%). In ad-
dition, remdesivir treatment was shown to significantly re-
duce the percentage of patients for whom MV was initiated
in subgroup it was not clear whether they received oxygen
or not (RR, 0.57; 95% Cl, 0.42-0.79; I = not applicable).

Secondary outcomes

Secondary outcomes included clinical improvement, seri-
ous adverse events, and discharge. Clinical improvement
was defined as improvement on each study-defined ordinal
scale at day 28 from randomization. Clinical improvement
was evaluated as an outcome parameter in three studies
that together comprised 1,075 remdesivir-treated cases and

Remdesivir Control Risk ratio Risk ratio
Study or subgroup Events  Total Events ~ Total ~ Weight =~ M-H, random, 95% Cl M-H, random, 95% Cl
1.2.1 No-oxygen
Ali 2022 (CATCO) 1 12 1 10 0.8% 0.83 (0.06, 11.70) < >
Spinner 2020 (1) 1 384 4 200 1.1% 0.13 (0.01, 1.16) <
WHO Solidarity 2022 39 869 40 861 15.5% 0.97 (0.63, 1.49) - 1
Subtotal (95% Cl) 1,265 1,071 17.5% 0.64 (0.21, 1.96) ‘
Total events 41 45
Heterogeneity: Tau? = 0.44; Chi2 = 3.13, df = 2 (p = 0.21); 12 = 36%
Test for overall effect: Z = 0.78 (p = 0.44)
1.2.2 Oxygen-without-MV
Ader 2022 36 339 62 344 17.5% 0.59 (0.40, 0.86) e —
Ali 2022 (CATCO) 18 145 22 138 11.0% 0.78 (0.44, 1.39) - 1
Mahajan 2021 4 34 2 36 2.0% 2.12 (0.41, 10.82) >
Wang 2020 2 150 3 77 1.7% 0.34 (0.06, 2.01) <
WHO Solidarity 2022 496 2,918 553 2,921 30.0% 0.90 (0.80, 1.00) &
Subtotal (95% CI) 3,586 3516  62.2% 0.78 (0.59, 1.03) ’
Total events 556 642
Heterogeneity: Tau? = 0.04; Chi? = 6.66, df = 4 (p = 0.16); 12 = 40%
Test for overall effect: Z = 1.73 (p = 0.08)
1.2.3 Unclear-oxygen
Beigel 2020 (ACTT-1) 52 402 82 364 20.4% 0.57 (0.42, 0.79) — =
Subtotal (95% CI) 402 364 20.4% 0.57 (0.42, 0.79) ‘
Total events 52 82
Heterogeneity: Not applicable
Test for overall effect: Z = 3.43 (p = 0.0006)
Total (95% Cl) 5,253 4,951  100.0% 0.74 (0.59, 0.94) ‘
Total events 649 769
Heterogeneity: Tau? = 0.05; Chi? = 15.74, df = 8 (p = 0.05); 12 = 49% t t t t
0.2 0.5 1 2 5

Test for overall effect: Z = 2.47 (p = 0.01)

Test for subgroup differences: Chi2 = 2.09, df = 2 (p = 0.35); 12 = 4.4%
Footnotes

(1) 10-day RDV + 5-day RDV vs. SOC

Favours (remdesivir) Favours (control)

Figure 3. Forest plot of the need to initiate mechanical ventilation (MV). Meta-analysis of seven randomized controlled trials revealed that
remdesivir treatment reduced the need to initiate MV significantly compared to the control arms.
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796 controls. Remdesivir treatment resulted in clinical im-
provement (pooled RR, 1.08; 95% Cl, 1.03-1.13; 12 = 0%;
Supplementary Fig. 2): subgroup analyses by clinical sever-
ity revealed that this significant result occurred consistently
except among patients receiving MV (no-oxygen subgroup;
pooled RR, 1.07; 95% Cl, 1.02-1.13; 2 studies; I = 0%);
oxygen-without-MV subgroup; pooled RR, 1.12; 95% Cl,
1.03-1.21; 2 studies; 12 = 0%; MV subgroup; RR, 0.96; 95%
Cl, 0.76-1.22; 12 = not applicable). Five studies, which in-
cluded 1,756 remdesivir-treated cases and 1,495 controls,
reported serious adverse events. The pooled analysis re-
vealed that remdesivir treatment significantly reduced the
percentage of patients who experienced serious adverse
events as compare with the control arm (pooled RR, 0.73;
95% Cl, 0.55-0.98; 12 = 65%); Supplementary Fig. 3). Sub-
group analyses according to clinical severity revealed that
this statistically significant result was observed only in pa-
tients who did not require oxygen (pooled RR, 0.47; 95%
Cl, 0.29-0.74; 3 studies; 12 = 0%) but not in patients who
received oxygen without MV (oxygen-without-MV  sub-
group; RR, 0.70; 95% Cl, 0.43-1.17; 2 = not applicable;
any-oxygen subgroup; pooled RR, 0.92; 95% Cl, 0.69-1.23;
2 studies; 12 = 77%).

Discharge of the patients as an outcome parameter was
analyzed in five studies comprising 1,515 remdesivir-treated
cases and 1,249 controls. Remdesivir treatment tended to
increase the percentage of patients who were discharged
compared with the control group (pooled RR, 1.11; 95%
Cl, 1.01-1.21; 12 = 46%; Supplementary Fig. 4). Subgroup
analyses revealed significant differences between the rem-
desivir-treated and control arms occurred only among pa-
tients who did not require oxygen (no-oxygen subgroup;
pooled RR, 1.08; 95% Cl, 1.01-1.16; 2 studies; I = 0%);
oxygen-without-MV subgroup; pooled RR, 1.09; 95% Cl,
1.00-1.18; 4 studies; 12 = 7%; MV subgroup; pooled RR,
1.59; 95% Cl, 0.51-4.97; 2 studies; I? = 85%).

Sensitivity analyses

The influence of sponsor support was investigated in the
sensitivity analyses. Two of the studies were conducted with
funding from pharmaceutical companies [3,9]. After exclud-
ingthese twostudies, there were some changesinthe second-
ary outcomes: remdesivir treatment failed to reduce serious
adverse event and increase discharge rates (serious adverse
events: pooled RR, 0.86; 95% Cl, 0.69-1.09; I = 51%;
discharge: pooled RR, 1.13; 95% Cl, 0.99-1.29; 12 = 52%).
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In addition, since these two studies included patients who
did not require oxygen, there were some changes in the
results of subgroup analysis according to the severity of ill-
ness. Remdesivir treatment for patients in the no-oxygen
subgroup was found to have no benefit with respect to the
percentage of patients who experienced clinical improve-
ment or serious adverse events, or were discharged (clinical
improvement; RR, 1.06; 95% Cl, 0.97-1.15; |2 = not appli-
cable; serious adverse events; RR, 0.56; 95% Cl, 0.20-1.59;
12 = not applicable; discharge; RR, 1.13; 95% Cl, 0.92-1.40;
12 = not applicable) (Supplementary Fig. 5).

DISCUSSION

Our systematic review and meta-analysis of RCTs found that
remdesivir treatment did not significantly reduce the risk of
mortality but was effective in reducing the need for addi-
tional ventilatory support. Although the treatment failed
to reduce all-cause mortality in all populations selected for
the RCTs, subgroup analyses revealed a trend towards re-
duced mortality in patients requiring oxygen but not MV
(pooled RR, 0.88; 95% Cl, 0.77-1.00; 6 studies; 12 = 4%).
The use of remdesivir was also associated with a greater
likelihood of clinical improvement and survival to discharge
within 28 days. No significant safety signal was evident.
These findings suggest that remdesivir could be beneficial
for COVID-19 patients, especially those who are not on MV.
This meta-analysis is notable for its strength in subgrouping
patients based on their oxygen therapy and MV require-
ments upon admission, allowing for the identification of a
beneficial group for remdesivir. Moreover, the inclusion of
significant secondary measures, besides mortality, empha-
sizes the study’s importance.

Several systematic reviews and meta-analyses have as-
sessed the efficacy of remdesivir for COVID-19 treatment;
only four out of these studies were current and provided
comprehensive evaluation of the efficacy of remdesivir for
COVID-19 treatment [14-17]. Lee et al. [14] reviewed eight
RCTs published prior to May 2022 and reported that rem-
desivir reduced mortality in patients requiring supplemen-
tal oxygen but not MV (OR, 0.89; 95% Cl, 0.79-0.99).
The authors conducted a Bayesian analysis to elucidate
the probability of remdesivir reducing mortality, which was
93.8%. Similar to our meta-analysis, Lee et al. [14] conduct-
ed a matched meta-analysis using studies we incorporated,
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demonstrating comparable estimated treatment effect.
However, Lee et al. [14] concentrated solely on mortality
as the outcome measure, not evaluating other significant
outcomes such as the need for MV or safety concerns. In
Beckerman et al.’s [15] meta-analysis, they focus on a group
of patients who required supplementary oxygen but were
not initially on MV. It demonstrated a significant decrease in
the risk of mortality for individuals treated with remdesivir
who received either no or low-flow oxygen. However, this
benefit was not observed in those who received “high-flow
oxygen". The definition of the high-flow oxygen therapy
group was not clearly specified, and the sizes of the sub-
groups were relatively small. Grundeis et al. [16] found that
remdesivir did not show a significant reduction in mortal-
ity. This meta-analysis encompassed studies involving pa-
tients described as “hospitalized with moderate to severe
COVID-19" in individual trials. As noted by the authors, the
definition of severity was heterogeneous throughout the
studies. Furthermore, categorizing patients who required
"hospitalization but not MV" into a single group of “severe”
disease is considered too broad for clinical decision-making
and most clinical guidelines categorize severity group based
on the degree of respiratory support. Nonetheless, the fact
that there was a significantly reduced risk of initiating MV
in the remdesivir group, suggesting a potential advantage in
using remdesivir, is noteworthy.

In the latest study by Amstutz et al. [17], they collected
additional data from clinical trials and conduced meta-anal-
yses using individual patient data (IPD). Their results showed
that remdesivir treatment was associated with a reduced re-
quirement for initiating invasive MV and a decrease in overall
mortality. These findings are consistent with our own study,
indicating a reduction in the necessity for new MV among
hypoxic patients treated with remdesivir and a lower risk
of mortality in this group, although the difference did not
achieve statistical significance. The discrepancy in the effect
of remdesivir on mortality between the two meta-analyses
can be attributed to differences in methodology. The IPD
meta-analysis achieved a more precise categorization of dis-
ease severity by obtaining unpublished information directly
from the study investigators. This led to larger sample sizes
in each group, consequently increasing statistical power to
prove mortality benefit. This interpretation is supported by
the consistent finding that remdesivir reduced the risk of
requiring MV in both studies.

The need to initiate MV is an important intermediate
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outcome; the requirement for MV represents progression
of respiratory failure and has been associated with poor
outcomes in severe community-acquired pneumonia [18].
Furthermore, MV itself is associated with various compli-
cations, including ventilator-associated pneumonia, lung
injury, vascular thromboembolism, muscle wasting, and
discharge to long-term care facilities [19]. Reduction of MV
leads to significant benefit for patients, which may not be
expressed as reduction in mortality. Therefore, our results
provide strong evidence for the use of remdesivir in the pa-
tients with COVID-19 who require oxygen.

It is crucial to acknowledge several limitations of this re-
view. Firstly, the exclusion of non-published and non-English
studies introduces the potential for publication bias, which
may affect the validity and generalizability of the findings.
However, to ensure the certainty of evidence we made the
decision to include only published articles. Moreover, we
conducted manual checks to ensure that no important trials
were missed during the selection process. Secondly, hetero-
geneity arises from variations in the specifics of study set-
tings, such as differences in protocols and methodologies,
as well as variations in population characteristics, notably
severity scales. Moreover, variations in interventions ad-
ministered to the standard-of-care group can contribute to
heterogeneity within the review. Therefore, we categorized
the details of severity as best as possible and performed
subgroup and sensitivity analyses to account for any varia-
tions. Lastly, the included studies were conducted at differ-
ent stages of the pandemic, thus introducing the possibility
of discrepancies in baseline patient characteristics that may
have impacted the study outcomes. The pandemic stages
could not be classified exactly due to overlapping periods.
However, the types of virus and research periods appear
to be similar. Therefore, any differences in baseline patient
characteristics are unlikely to have a critical impact on the
results.

In conclusion, the administration of remdesivir did not
significantly reduce mortality risk. There was a tendency to-
wards reduced mortality in patients who required oxygen
but were not on MV. Remdesivir also demonstrated effec-
tiveness in reducing the need for additional ventilatory sup-
port, suggesting potential benefits for COVID-19 patients,
particularly those who are not mechanically ventilated. These
findings underscore the significance of early diagnosis and
antiviral treatment for COVID-19 patients, especially those
with risk factors for severe illness. As our society transitions

www.Kjim.org 169


www.kjim.org

KJ

into

IM™

an endemic state for this disease, it remains crucial to

emphasize the importance of seeking prompt medical care
for high-risk populations.

KEY MESSAGE

1. A systematic review and meta-analysis of 8 RCTs
involving 11,945 patients assessed the impact of
remdesivir on COVID-19 outcomes.

2. Despite not showing a significant reduction in
overall mortality, the analysis revealed that remde-
sivir-treated patients showed a decreased need to
initiate MV compared to controls.

3. This suggests that remdesivir could be particularly
useful for COVID-19 patients who are not on MV.
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Supplementary Table 1. Search strategy
PubMed

No. Search strategy
#1 “COVID-19"[Mesh]

#2 “COVID-19"[TW] OR “COVID 19”[TW] OR “COVID-19 Virus Disease”[TW] OR “COVID 19 Virus Disease”[TW] OR “COVID-19
Virus Diseases”[TW] OR “Disease, COVID-19 Virus”[TW] OR “Virus Disease, COVID-19"[TW] OR “COVID-19 Virus Infec-
tion”[TW] OR “COVID 19 Virus Infection”[TW] OR “COVID-19 Virus Infections”[TW] OR “Infection, COVID-19 Virus"[TW]
OR “Virus Infection, COVID-19"[TW] OR “2019-nCoV Infection”[TW] OR “2019 nCoV Infection”[TW] OR “2019-nCoV
Infections”[TW] OR “Infection, 2019-nCoV"[TW] OR “Coronavirus Disease-19"[TW] OR “Coronavirus Disease 19”[TW] OR
“2019-nCoV Disease”[TW] OR “2019 nCoV Disease”[TW] OR “2019-nCoV Diseases”[TW] OR “Disease, 2019-nCoV"[TW]
OR “COVID19”[TW] OR “Coronavirus Disease 2019”[TW] OR “Disease 2019, Coronavirus”[TW] OR “SARS Coronavirus
2 Infection”[TW] OR “SARS-CoV-2 Infection”[TW] OR “Infection, SARS-CoV-2"[TW] OR “SARS CoV 2 Infection”[TW]
OR “SARS-CoV-2 Infections”[TW] OR “COVID-19 Pandemic”[TW] OR “COVID 19 Pandemic”[TW] OR “CQOVID-19 Pan-
demics”[TW] OR “Pandemic, COVID-19"[TW] OR “2019 Novel Coronavirus Disease”[TW] OR “2019 Novel Coronavirus
Infection”[TW] OR “coronavirus disease 2"[TW] OR “coronavirus disease 2019 pneumonia”[TW] OR “coronavirus infection
2019"[TW] OR “COVID"[TW] OR “COVID 19 induced pneumonia”[TW] OR “COVID 2019"[TW] OR “COVID-19 induced
pneumonia”[TW] OR “COVID-19 pneumonia”[TW] OR “nCoV 2019 disease”[TW] OR “nCoV 2019 infection”[TW] OR “pau-
cisymptomatic coronavirus disease 2019”[TW] OR “SARS coronavirus 2 pneumonia”[TW] OR “SARSCoV2 disease”[TW] OR
“SARS-CoV?2 disease”[TW] OR “SARS-CoV-2 disease”[TW] OR “SARSCoV2 infection”[TW] OR “SARS-CoV?2 infection”[TW]
OR “SARS-CoV-2 pneumonia”[TW] OR “severe acute respiratory syndrome 2”[TW] OR “severe acute respiratory syndrome
2 pneumonia”[TW] OR “severe acute respiratory syndrome coronavirus 2 infection”[TW] OR “severe acute respiratory
syndrome coronavirus 2019 infection”[TW] OR “severe acute respiratory syndrome CoV-2 infection”[TW] OR “Wuhan
coronavirus disease”[TW] OR “Wuhan coronavirus infection”[TW] OR “2019 novel coronavirus epidemic”[TW] OR “new
coronavirus pneumonia”[TW] OR “novel coronavirus 2019 disease”[TW] OR “novel coronavirus 2019 infection”[TW] OR
“novel coronavirus disease 2019”[TW] OR “novel coronavirus infected pneumonia”[TW] OR “novel coronavirus infection
2019”[TW] OR “novel coronavirus pneumonia”[TW] OR “2019nCoV"[TW] OR “19nCoV"[TW] OR “COVID19*"[TW] OR
“SARSCOV-2"[TW] OR “SARSCOV2"[TW] OR “corona virus 2"[TW] OR “Wuhan”[TW] OR “Hubei”[TW] OR “new coronavi-
rus”[TW] OR “novel coronavirus”[TW] OR “novel corona virus”[TW] OR “novel CoV"[TW]

#3 "SARS-CoV-2"[Mesh]

#4 “SARS-CoV-2"[TW] OR “Coronavirus Disease 2019 Virus”[TW] OR “Wuhan Seafood Market Pneumonia Virus”[TW] OR
“SARS-CoV-2 Virus"[TW] OR “SARS CoV 2 Virus"[TW] OR “SARS-CoV-2 Viruses”[TW] OR “Virus, SARS-CoV-2"[TW] OR
“2019-nCoV"[TW] OR “COVID-19 Virus"[TW] OR “COVID 19 Virus"[TW] OR “COVID-19 Viruses”[TW] OR “Virus, COVID-
19”[TW] OR “Wuhan Coronavirus”[TW] OR “Coronavirus, Wuhan”[TW] OR “SARS Coronavirus 2"[TW] OR “Coronavirus 2,
SARS"[TW] OR “Severe Acute Respiratory Syndrome Coronavirus 2"[TW] OR “2019 Novel Coronavirus”[TW] OR “2019 Nov-
el Coronaviruses”[TW] OR “Coronavirus, 2019 Novel”[TW] OR “Novel Coronavirus, 2019”[TW] OR “2019 nCOV"[TW] OR
“2019 severe acute respiratory syndrome coronavirus 2”[TW] OR “HCoV-19"[TW] OR “Human coronavirus 2019”[TW] OR
“nCoV-2019"[TW] OR “SARS2 (virus)”[TW] OR “SARS-related coronavirus 2”[TW] OR “Sever acute respiratory syndrome
coronavirus 2"[TW] OR “Severe acute respiratory coronavirus 2”[TW] OR “Severe acute respiratory syndorme coronavirus
2"[TW] OR “severe acute respiratory syndrome 2 virus”[TW] OR “severe acute respiratory syndrome corona virus 2"[TW]
OR “severe acute respiratory syndrome coronavirus 2019”[TW] OR “Severe acute respiratory syndrome coronoavirus 2" [TW]
OR “Severe acute respiratory syndrome coronvirus 2"[TW] OR “severe acute respiratory syndrome CoV-2 virus”[TW] OR
“Severe acute respiratory syndrome related coronavirus 2”[TW] OR “Severe acute respiratory syndrome virus 2"”[TW] OR
“Severe acute respiratoy syndrome coronavirus 2”[TW] OR “2019 new coronavirus”[TW] OR “novel 2019 coronavirus”[TW]
OR “novel coronavirus-19"[TW]

#5 #1 OR #2 OR #3 OR #4

#6 “remdesivir”[Supplementary Concept]

#7 “remdesivir“[TW] OR “Veklury”[TW] OR “GS-5734"[TW] OR “GS 5734"[TW] OR “gs5734"[TW] OR “redyx"[TW]
#8 #6 OR #7

#9 #5 AND #8

#10 #9 NOT (“animals”[MeSH] NOT “Humans”[MeSH])
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Supplementary Table 1. Continued
Ovid-EMBASE

No.

Search strategy

#1
#2

#3
#4

#5
#6
#7
#8
#9
#10

exp coronavirus disease 2019/

("COVID-19" OR “COVID 19" OR “COVID-19 Virus Disease” OR “COVID 19 Virus Disease” OR “COVID-19 Virus Diseases”
OR “Disease, COVID-19 Virus” OR “Virus Disease, COVID-19” OR “COVID-19 Virus Infection” OR “COVID 19 Virus Infec-
tion” OR “COVID-19 Virus Infections” OR “Infection, COVID-19 Virus” OR “Virus Infection, COVID-19” OR “2019-nCoV In-
fection” OR “2019 nCoV Infection” OR “2019-nCoV Infections” OR “Infection, 2019-nCoV"” OR “Coronavirus Disease-19"
OR “Coronavirus Disease 19" OR “2019-nCoV Disease” OR “2019 nCoV Disease” OR “2019-nCoV Diseases” OR “Disease,
2019-nCoV"” OR “COVID19” OR “Coronavirus Disease 2019” OR “Disease 2019, Coronavirus” OR “SARS Coronavirus 2
Infection” OR “SARS-CoV-2 Infection” OR “Infection, SARS-CoV-2" OR “SARS CoV 2 Infection” OR “SARS-CoV-2 Infec
tions” OR “COVID-19 Pandemic” OR “COVID 19 Pandemic” OR “COVID-19 Pandemics” OR “Pandemic, COVID-19” OR
“2019 Novel Coronavirus Disease” OR “2019 Novel Coronavirus Infection” OR “coronavirus disease 2" OR “coronavirus
disease 2019 pneumonia” OR “coronavirus infection 2019” OR “COVID” OR “COVID 19 induced pneumonia” OR “COVID
2019” OR “COVID-19 induced pneumonia” OR “COVID-19 pneumonia” OR “nCoV 2019 disease” OR “nCoV 2019 infec-
tion” OR “paucisymptomatic coronavirus disease 2019” OR “SARS coronavirus 2 pneumonia” OR “SARSCoV2 disease” OR
“SARS-CoV2 disease” OR “SARS-CoV-2 disease” OR “SARSCoV2 infection” OR “SARS-CoV2 infection” OR “SARS-CoV-2
pneumonia” OR “severe acute respiratory syndrome 2" OR “severe acute respiratory syndrome 2 pneumonia” OR “severe
acute respiratory syndrome coronavirus 2 infection” OR “severe acute respiratory syndrome coronavirus 2019 infection” OR
“severe acute respiratory syndrome CoV-2 infection” OR “Wuhan coronavirus disease” OR “Wuhan coronavirus infection”
OR “2019 novel coronavirus epidemic” OR “new coronavirus pneumonia” OR “novel coronavirus 2019 disease” OR “novel
coronavirus 2019 infection” OR “novel coronavirus disease 2019” OR “novel coronavirus infected pneumonia” OR “novel
coronavirus infection 2019” OR “novel coronavirus pneumonia” OR “2019nCoV" OR “19nCoV"” OR “COVID19$" OR “SAR-
SCOV-2" OR “SARSCOV2"” OR “corona virus 2” OR “Wuhan” OR “Hubei” OR “new coronavirus” OR “novel coronavirus”
OR “novel corona virus” OR “novel CoV").ti,ab,kw.

exp Severe acute respiratory syndrome coronavirus 2/

("SARS-CoV-2" OR “Coronavirus Disease 2019 Virus” OR “Wuhan Seafood Market Pneumonia Virus” OR “SARS-CoV-2 Vi-
rus” OR “SARS CoV 2 Virus” OR “SARS-CoV-2 Viruses” OR “Virus, SARS-CoV-2" OR “2019-nCoV"” OR “COVID-19 Virus”
OR “COVID 19 Virus” OR “COVID-19 Viruses” OR “Virus, COVID-19” OR “Wuhan Coronavirus” OR “Coronavirus, Wuhan”
OR “SARS Coronavirus 2" OR “Coronavirus 2, SARS” OR “Severe Acute Respiratory Syndrome Coronavirus 2” OR “2019
Novel Coronavirus” OR “2019 Novel Coronaviruses” OR “Coronavirus, 2019 Novel” OR “Novel Coronavirus, 2019” OR “2019
nCOV"” OR “2019 severe acute respiratory syndrome coronavirus 2” OR “HCoV-19” OR “Human coronavirus 2019” OR
“nCoV-2019” OR “SARS2 (virus)” OR “SARS-related coronavirus 2” OR “Sever acute respiratory syndrome coronavirus 2"
OR “Severe acute respiratory coronavirus 2” OR “Severe acute respiratory syndorme coronavirus 2” OR “severe acute re-
spiratory syndrome 2 virus” OR “severe acute respiratory syndrome corona virus 2” OR “severe acute respiratory syndrome
coronavirus 2019” OR “Severe acute respiratory syndrome coronoavirus 2” OR “Severe acute respiratory syndrome coro-
nvirus 2" OR “severe acute respiratory syndrome CoV-2 virus” OR “Severe acute respiratory syndrome related coronavirus
2" OR “Severe acute respiratory syndrome virus 2” OR “Severe acute respiratoy syndrome coronavirus 2” OR “2019 new
coronavirus” OR “novel 2019 coronavirus” OR “novel coronavirus-19").ti,ab,kw.

1TOR20R30R4

exp remdesivir/

(“remdesivir” OR “Veklury” OR “GS-5734" OR “GS 5734" OR "gs5734" OR “redyx”).ti,ab,kw.

6 OR 7

5AND 8

9 not ((exp animal/ or animal experiment/ or nonhuman/) not (exp human/ or human experiment/))
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Supplementary Table 1. Continued

Cochrane library

No. Search strategy
#1 [mh “COVID-19"]
#2 “"COVID-19":ti,ab,kw OR “COVID 19":ti,ab,kw OR “COVID-19 Virus Disease":ti,ab,kw OR “COVID 19 Virus Disease”:ti,ab,kw

OR "COVID-19 Virus Diseases":ti,ab,kw OR “Disease, COVID-19 Virus":ti,ab,kw OR “Virus Disease, COVID-19":ti,ab,kw
OR “COVID-19 Virus Infection”:ti,ab,kw OR “COVID 19 Virus Infection”:ti,ab,kw OR “COVID-19 Virus Infections”:ti,ab,kw
OR “Infection, COVID-19 Virus":ti,ab,kw OR “Virus Infection, COVID-19":ti,ab,kw OR “2019-nCoV Infection”:ti,ab,kw OR
“2019 nCoV Infection”:ti,ab,kw OR “2019-nCoV Infections”:ti,ab,kw OR “Infection, 2019-nCoV":ti,ab,kw OR “Corona-
virus Disease-19":ti,ab,kw OR “Coronavirus Disease 19":ti,ab,kw OR “2019-nCoV Disease”:ti,ab,kw OR “2019 nCoV Dis-
ease":ti,ab,kw OR “2019-nCoV Diseases”:ti,ab,kw OR “Disease, 2019-nCoV":ti,ab,kw OR “COVID19":ti,ab,kw OR “Coro-
navirus Disease 2019":ti,ab,kw OR “Disease 2019, Coronavirus”:ti,ab,kw OR “SARS Coronavirus 2 Infection”:ti,ab,kw OR
“SARS-CoV-2 Infection”:ti,ab,kw OR “Infection, SARS-CoV-2":ti,ab,kw OR “SARS CoV 2 Infection”:ti,ab,kw OR “SARS-
CoV-2 Infections”:ti,ab,kw OR “COVID-19 Pandemic”:ti,ab,kw OR “COVID 19 Pandemic”:ti,ab,kw OR “COVID-19 Pandem-
ics":ti,ab,kw OR “Pandemic, COVID-19":ti,ab,kw OR “2019 Novel Coronavirus Disease”:ti,ab,kw OR “2019 Novel Coronavirus
Infection”:ti,ab,kw OR “coronavirus disease 2":ti,ab,kw OR “coronavirus disease 2019 pneumonia”:ti,ab,kw OR “coronavirus
infection 2019":ti,ab,kw OR “COVID":ti,ab,kw OR “COVID 19 induced pneumonia”:ti,ab,kw OR “COVID 2019":ti,ab,kw
OR "COVID-19 induced pneumonia”:ti,ab,kw OR “COVID-19 pneumonia“:ti,ab,kw OR “nCoV 2019 disease”:ti,ab,kw OR
“nCoV 2019 infection”:ti,ab,kw OR “paucisymptomatic coronavirus disease 2019":ti,ab,kw OR “SARS coronavirus 2 pneu-
monia”:ti,ab,kw OR “SARSCoV2 disease”:ti,ab,kw OR “SARS-CoV2 disease”:ti,ab,kw OR “SARS-CoV-2 disease”:ti,ab,kw OR
“SARSCoV?2 infection”:ti,ab,kw OR “SARS-CoV2 infection”:ti,ab,kw OR “SARS-CoV-2 pneumonia”:ti,ab,kw OR “severe acute
respiratory syndrome 2":ti,ab,kw OR “severe acute respiratory syndrome 2 pneumonia”:ti,ab,kw OR “severe acute respira-
tory syndrome coronavirus 2 infection”:ti,ab,kw OR “severe acute respiratory syndrome coronavirus 2019 infection”:ti,ab,kw
OR “severe acute respiratory syndrome CoV-2 infection”:ti,ab,kw OR “Wuhan coronavirus disease”:ti,ab,kw OR “Wuhan
coronavirus infection”:ti,ab,kw OR “2019 novel coronavirus epidemic”:ti,ab,kw OR “new coronavirus pneumonia”:ti,ab,kw
OR “novel coronavirus 2019 disease”:ti,ab,kw OR “novel coronavirus 2019 infection”:ti,ab,kw OR “novel coronavirus dis-
ease 2019":ti,ab,kw OR “novel coronavirus infected pneumonia”:ti,ab,kw OR “novel coronavirus infection 2019":ti,ab,kw
OR “novel coronavirus pneumonia”:ti,ab,kw OR “2019nCoV":ti,ab,kw OR “19nCoV":ti,ab,kw OR “COVID19*":ti,ab,kw OR
“SARSCOV-2":ti,ab,kw OR “SARSCOV2":ti,ab,kw OR “corona virus 2":ti,ab,kw OR “Wuhan":ti,ab,kw OR “Hubei":ti,ab,kw
OR “new coronavirus”:ti,ab,kw OR “novel coronavirus”:ti,ab,kw OR “novel corona virus":ti,ab,kw OR “novel CoV":ti,ab,kw

#3 [mh “SARS-CoV-2"]

#4 “"SARS-CoV-2":ti,ab,kw OR “Coronavirus Disease 2019 Virus”:ti,ab,kw OR “Wuhan Seafood Market Pneumonia Vi-
rus”:ti,ab,kw OR “SARS-CoV-2 Virus”:ti,ab,kw OR “SARS CoV 2 Virus":ti,ab,kw OR “SARS-CoV-2 Viruses":ti,ab,kw OR “Virus,
SARS-CoV-2":ti,ab,kw OR “2019-nCoV":ti,ab,kw OR “COVID-19 Virus":ti,ab,kw OR “COVID 19 Virus":ti,ab,kw OR “COVID-19
Viruses”:ti,ab,kw OR “Virus, COVID-19":ti,ab,kw OR “Wuhan Coronavirus”:ti,ab,kw OR “Coronavirus, Wuhan":ti,ab,kw
OR “SARS Coronavirus 2":ti,ab,kw OR “Coronavirus 2, SARS":ti,ab,kw OR “Severe Acute Respiratory Syndrome Corona-
virus 2":ti,ab,kw OR “2019 Novel Coronavirus”:ti,ab,kw OR “2019 Novel Coronaviruses”:ti,ab,kw OR “Coronavirus, 2019
Novel”:ti,ab,kw OR “Novel Coronavirus, 2019":ti,ab,kw OR “2019 nCOV":ti,ab,kw OR “2019 severe acute respiratory syn-
drome coronavirus 2":ti,ab,kw OR “HCoV-19":ti,ab,kw OR “Human coronavirus 2019":ti,ab,kw OR “nCoV-2019":ti,ab,kw
OR “SARS2 (virus)”:ti,ab,kw OR “SARS-related coronavirus 2":ti,ab,kw OR “Sever acute respiratory syndrome coronavi-
rus 2":ti,ab,kw OR “Severe acute respiratory coronavirus 2":ti,ab,kw OR “Severe acute respiratory syndorme coronavirus
2":ti,ab,kw OR “severe acute respiratory syndrome 2 virus”:ti,ab,kw OR “severe acute respiratory syndrome corona virus
2":ti,ab,kw OR “severe acute respiratory syndrome coronavirus 2019":ti,ab,kw OR “Severe acute respiratory syndrome cor-
onoavirus 2":ti,ab,kw OR “Severe acute respiratory syndrome coronvirus 2":ti,ab,kw OR “severe acute respiratory syndrome
CoV-2 virus":ti,ab,kw OR “Severe acute respiratory syndrome related coronavirus 2":ti,ab,kw OR “Severe acute respira-
tory syndrome virus 2":ti,ab,kw OR “Severe acute respiratoy syndrome coronavirus 2":ti,ab,kw OR “2019 new coronavi-
rus”:ti,ab,kw OR “novel 2019 coronavirus”:ti,ab,kw OR “novel coronavirus-19":ti,ab,kw

#5 #1 OR #2 OR #3 OR #4

#6 “remdesivir”:ti,ab,kw OR “Veklury”:ti,ab,kw OR “GS-5734":ti,ab,kw OR “GS 5734":ti,ab,kw OR “gs5734":ti,ab,kw OR
“redyx":ti,ab,kw

#7 #5 AND #6
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Supplementary Table 1. Continued

KMBASE

No. Search strategy

#1 ([ALL=COVID-19] OR [ALL=COVID19] OR [ALL=coronavirus] OR [ALL=SARS-CoV-2] OR [ALL=Severe acute respiratory syn-
drome coronavirus 2]) AND ([ALL=remdesivir] OR [ALL=Veklury]) OR [ALL=redyx])

#2 ([ALL=COVID-19] OR [ALL=COVID19] OR [ALL=coronavirus] OR [ALL=SARS-CoV-2] OR [ALL=Severe acute respiratory syn-
drome coronavirus 2]) AND ([ALL=ZIH|A|H| £])

#3 ([ALL=2 2L}-19] OR [ALL=Z2 ZL}19]) OR [ALL=Z ZL}]) AND ([ALL=remdesivir] OR [ALL=Veklury]) OR [ALL=redyx])

#4 ([ALL=2 2L}-19] OR [ALL=Z ZL19]) OR [ALL=2 ZL}]) AND (ALL=HIH|A|H| Z])

#5 #1 OR #2 OR #3 OR #4

Ovid-MEDLINE (living update)

No.

Search strategy

1
2

() NN U, RN SN OV)

exp COVID-19/ OR exp SARS-CoV-2/

("COVID-19" OR COVID19 OR COVID?2019 OR “SARS-CoV-2" OR “SARS-CoV2" OR (coronavirus adj3 2019) OR (novel coro-
navirus adj2 2019) OR 2019nCoV OR 19nCoV OR SARS?COV?2 OR (SARS adj3 coronavirus 2) OR coronavirus?2 OR (novel
adj3 coronavirus?19) OR “Severe acute respiratory syndrome virus 2” OR “Severe acute respiratoy syndrome coronavirus 2"
OR "SARS2 (virus)” OR Wuhan OR Hubei).tw,kw

OR/1-2

limit 3 to yr="2021 -Current”

(remdesivir OR Veklury OR GS-5734 OR GS 5734 OR gs5734 OR redyx).ti, ab,kw

(Randomized Controlled Trials as Topic/ or randomized controlled trial/ or Random Allocation/ or Double Blind Method/ or
Single Blind Method/ or clinical trial/ or clinical trial, phase i.pt. or clinical trial, phase ii.pt. or clinical trial, phase iii.pt. or clinical
trial, phase iv.pt. or controlled clinical trial.pt. or randomized controlled trial.pt. or multicenter study.pt. or clinical trial.pt. or
exp Clinical Trials as topic/ or (clinical adj trial$).tw. or ((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3)).tw. or PLA-
CEBOS/ or placebo$.tw. or randomly allocated.tw. or (allocated adj2 random$).tw.) not (case report.tw. or letter/ or historical
article/)

Epidemiologic Studies/ or exp Case Control Studies/ or exp Cohort Studies/ or Case-control.tw. or (cohort adj (study or stud-
ies)).tw. or Cohort analy$.tw. or (Follow up adj (study or studies)).tw. or (observational adj (study or studies)).tw. or Longitudi-
nal.tw. or Retrospective.tw.or Cross sectional.tw. or Cross-sectional studies/

OR/6-7

4 AND 5 AND 8
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Supplementary Table 2. Patient Severity classification

KJIM™

_— L Oxygen therapy/ MV or
Subgroup Definition Hospitalized n};gdical carsy IMV ECMO
No oxygen Not hospitalized or hospitalized for reasons X
other than COVID-19
Hospitalized but dose not require oxygen 0 X/0
supplementation
Oxygen without MV Hospitalized and required conventional oxygen 0 0/0
Hospitalized and required HFNC oxygen or NIV 0 0
MV Hospitalized and required MV or ECMO 0 0/0 0 0

ECMO, extracorporeal membrane oxygenation; HFNC, high flow nasal cannula; IMV, invasive mechanical ventilation; MV, mechani-

cal ventilation; NIV, non-invasive ventilation.
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Blinding of participants and personnel (performance bias)

-~

Ader 2022

Ali 2022 (CATCO)

Beigel 2020 (ACTT-1)

Gottlieb 2022

Mahajan 2021

Spinner 2020

Wang 2020

. ‘ . =) . . . ‘ Incomplete outcome data (attrition bias)
. ‘ . =) ’ ‘ . ‘ Selective reporting (reporting bias)

. ‘ . =) ‘ ' =) ‘ Allocation concealment (selection bias)
. . =) ’ . ‘ . =) Blinding of outcome assessment (detection bias)

. . . . =) ‘ . . Random sequence generation (selection bias)
® 0 >0 066

WHO Solidarity 2022

Supplementary Figure 1. Summary of risk of bias.
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KJIM™

Remdesivir Control Risk ratio Risk ratio
Study or subgroup Events  Total Events  Total =~ Weight  M-H, random, 95% CI M-H, random, 95% Cl
1.3.1 No oxygen
Beigel 2020 (ACTT-1) (1) 73 75 58 62 29.2% 1.06 (0.97, 1.15) T
Spinner 2020 (2) 345 384 166 200 38.4% 1.08 (1.01, 1.16) —
Subtotal (95% Cl) 459 263 67.6% 1.07 (1.02, 1.13) ‘
Total events 418 224
Heterogeneity: Tau? = 0.00; Chi2 = 0.21, df = 1 (p = 0.64); I2 = 0%
Test for overall effect: Z = 2.52 (p = 0.01)
1.3.2 Oxygen without MV
Beigel 2020 (ACTT-1) 263 327 217 301 25.0% 1.12 (1.02, 1.22) —
Wang 2020 103 158 45 78 4.0% 1.13 (0.91, 1.41)
Subtotal (95% Cl) 485 379 28.9% 1.12 (1.03, 1.21) ’
Total events 366 262
Heterogeneity: Tau? = 0.00; Chi? = 0.01, df = 1 (p = 0.91); I = 0%
Test for overall effect: Z= 2.66 (p = 0.008)
1.3.3 MV
Beigel 2020 (ACTT-1) 63 131 77 154 3.4% 0.96 (0.76, 1.22)
Subtotal (95% CI) 131 154 34%  096(0.76,122) eI e
Total events 63 77
Heterogeneity: Not applicable
Test for overall effect: Z = 0.32 (p = 0.75)
Total (95% Cl) 1,075 796  100.0% 1.08 (1.03, 1.13) ‘
Total events 847 563
Heterogeneity: Tau? = 0.00; Chi2 = 1.86, df = 4 (p = 0.76); 12 = 0% f f f f

0.7 0.85 1 1.2 1.5

Test for overall effect: Z = 3.44 (p = 0.0006)

Test for subgroup differences: Chi? = 1.66, df = 2 (p = 0.44), 12 = 0%

Footnotes
(1) No. of recoveries
(2) Clinical improvement at 28 day

Supplementary Figure 2. Forest plot of clinical improvement.
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Remdesivir Control Risk ratio Risk ratio
Study or subgroup Events  Total Events  Total =~ Weight  M-H, random, 95% CI M-H, random, 95% Cl
1.4.1 No oxygen
Beigel 2020 (ACTT-1) 55 8 49 6.1% 0.56 (0.20, 1.59) <
Gottlieb 2022 279 19 283 6.9% 0.27 (0.10, 0.70) -
Spinner 2020 19 384 18 200 13.0% 0.55 (0.30, 1.02)
Subtotal (95% CI) 718 532 26.1% 0.47 (0.29, 0.74) ’
Total events 29 45
Heterogeneity: Tau? = 0.00; Chi? = 1.68, df = 2 (p = 0.43); 12 = 0%
Test for overall effect: Z = 3.20 (p = 0.001)
1.4.2 Oxygen without MV
Wang 2020 28 155 20 78 16.4% 0.70 (0.43, 1.17) - 1
Subtotal (95% CI) 155 78 16.4% 0.70 (0.43, 1.17) ”
Total events 28 20
Heterogeneity: Not applicable
Test for overall effect: Z = 1.36 (p = 0.17)
1.4.3 Any oxygen
Ader 2022 135 406 130 418 28.8% 1.07 (0.88, 1.30) —
Beigel 2020 (ACTT-1) 126 477 155 467 28.8% 0.80 (0.65, 0.97) ——
Subtotal (95% CI) 883 885  57.50 092 (0.69, 1.23) o
Total events 261 285
Heterogeneity: Tau? = 0.03; Chi? = 4.27, df = 1 (p = 0.04); 12 = 77%
Test for overall effect: Z = 0.55 (p = 0.58)
Total (95% Cl) 1,756 1,495 100.0% 0.73 (0.55, 0.98) ‘
Total events 318 350
Heterogeneity: Tau? = 0.06; Chi2 = 14.21, df = 5 (p = 0.01); I2 = 65% 055 057 i 155 2’
Test for overall effect: Z = 2.11 (p = 0.03) Favours (remdesivir) Favours (control)

Test for subgroup differences: Chi? = 5.99, df = 2 (p = 0.05); I2 = 66.6%

Supplementary Figure 3. Forest plot of serious adverse events.

www.kjim.org

https://doi.org/10.3904/kjim.2023.357


www.kjim.org

Ryoo S, et al. Remdesivir treatment on outcomes in COVID-19 KJ I MQ\

Remdesivir Control Risk ratio Risk ratio
Study or subgroup Events  Total Events  Total =~ Weight  M-H, random, 95% CI M-H, random, 95% Cl
1.5.1 No oxygen
Beigel 2020 (ACTT-1) (1) 58 75 43 63 12.3% 1.13 (0.92, 1.40) I
Spinner 2020 (2) 344 384 166 200 29.0% 1.08 (1.00, 1.16) -
Subtotal (95% CI) 459 263 41.3% 1.08 (1.01, 1.16) ¢
Total events 402 209
Heterogeneity: Tau? = 0.00; Chi2 = 0.20, df = 1 (p = 0.66); 12 = 0%
Test for overall effect: Z = 2.36 (p = 0.02)
1.5.2 Oxygen without MV
Ader 2022 236 339 231 344 24.4% 1.04 (0.94, 1.15) -
Beigel 2020 (ACTT-1) 200 327 153 301 19.1% 1.20 (1.05, 1.39) —
Mahajan 2021 (3) 2 34 3 36 0.3% 0.71 (0.13,3.97)
Wang 2020 (4) 92 150 45 77 11.0% 1.05 (0.84, 1.32) -
Subtotal (95% CI) 850 758 54.7% 1.09 (1.00, 1.18) "
Total events 530 432
Heterogeneity: Tau? = 0.00; Chi? = 3.21, df = 3 (p = 0.36); 12 = 7%
Test for overall effect: Z = 1.97 (p = 0.05)
1.5.3 MV
Ader 2022 29 75 10 74 1.9% 2.86 (1.50, 5.44)
Beigel 2020 (ACTT-1) (5) 16 131 21 154 2.1% 0.90 (0.49, 1.64) -
Subtotal (95% Cl) 206 228 4.0% 159 (0.51, 4.97) e —
Total events 45 31
Heterogeneity: Tau? = 0.57; Chi? = 6.63, df = 1 (p = 0.01); 12 = 85%
Test for overall effect: Z = 0.80 (p = 0.42)
Total (95% Cl) 1,515 1,249 100.0% 1.11 (1.01, 1.21) *
Total events 977 672
Heterogeneity: Tau? = 0.01; Chi? = 13.00, df = 7 (p = 0.07); 12 = 46% 0=2 O=5 1 é =5
Test for overall effect: Z = 2.24 (p = 0.03) Favours (control) Favours (remdesivir)

Test for subgroup differences: Chi? = 0.44, df = 2 (p = 0.80), 12 = 0%
Footnotes

(1) Not hospitalized at day 15 (+ 2 days)

(2) Not hospitalized by day 28

(3) Discharge from day 12 to 24

(4) Discharge, Day 28

(5) Not hospitalized at day 15 (+ 2 days)

Supplementary Figure 4. Forest plot of discharge.
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Remdesivir Control Risk ratio Risk ratio
Study or subgroup Events  Total Events  Total ~ Weight M-H, random, 95% ClI M-H, random, 95% Cl
2.1.1 No-oxygen
Ali 2022 (CATCO) 3 n 1 10 0.2% 2.73 (0.34, 22.16)
Beigel 2020 (ACTT-1) 3 75 3 63 0.3% 0.84 (0.18, 4.02)
WHO Solidarity 2022 25 869 33 861 3.0% 0.75 (0.45, 1.25) e
Subtotal (95% Cl) 955 934 3.5% 0.81 (0.50, 1.30) ‘
Total events 31 37
Heterogeneity: Tau? = 0.00; Chi2 = 1.38, df = 2 (p = 0.50); 12 = 0%
Test for overall effect: Z = 0.87 (p = 0.38)
2.1.2 Oxygen-without-MV
Ader 2022 24 339 25 344 2.7% 0.97 (0.57, 1.67) I —
Ali 2022 (CATCO) 24 145 24 136 3.0% 0.94 (0.56, 1.57) T
Beigel 2020 (ACTT-1) 28 327 45 301 4.0% 0.57 (0.37,0.89) -
Mahajan 2021 5 34 3 36 0.4% 1.76 (0.46, 6.82) I e —
Wang 2020 22 158 10 78 1.6% 1.09 (0.54, 2.18) I —
WHO Solidarity 2022 426 2,918 476 2,921 54.8% 0.90 (0.79, 1.01) [
Subtotal (95% CI) 3,921 3,816 66.5% 0.88 (0.77, 1.00) ‘
Total events 529 583
Heterogeneity: Tau? = 0.00; Chi? = 5.22, df = 5 (p = 0.39); 12 = 4%
Test for overall effect: Z = 1.90 (p = 0.06)
2.1.3 MV
Ader 2022 10 75 13 74 1.4% 0.76 (0.36, 1.62) —
Ali 2022 (CATCO) 4 14 2 7 0.4% 1.00 (0.24, 4.20)
Beigel 2020 (ACTT-1) 28 131 29 154 3.7% 1.14 (0.71, 1.81) -
WHO Solidarity 2022 151 359 134 347 24.5% 1.09 (0.91, 1.30) -
Subtotal (95% CI) 579 582  29.9% 1.08 (0.91, 1.27) L 4
Total events 193 178
Heterogeneity: Tau? = 0.00; Chi? = 0.89, df = 3 (p = 0.83); 12 = 0%
Test for overall effect: Z= 0.88 (p = 0.38)
Total (95% Cl) 5,455 5,332 100.0% 0.94 (0.86, 1.02) "
Total events 753 798
Heterogeneity: Tau? = 0.00; Chi2 = 11.76, df = 12 (p = 0.47); 12 = 0% f f f f
Test for overall effect: Z = 1.48 (p = 0.14) 0.05 02 = ! 5 20
m Test for subgroup differences: Chi2 = 3.94. df = 2 (p = 0.14); |2 = 49.2% Favours (remdesivir) Favours (control)

Supplementary Figure 5. Forest plot of sensssitivity analysis results. (A) Forest plot of all-cause mortality. (B) Forest plot of new need for
mechanical ventilation. (C) Forest plot of clinical improvement. (D) Forest plot of serious adverse events. (E) Forest plot of discharge.
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Remdesivir Control Risk ratio Risk ratio
Study or subgroup Events  Total Events  Total ~ Weight M-H, random, 95% ClI M-H, random, 95% Cl
2.2.1 No-oxygen
All 2022 (CATCO) 1 12 1 10 0.7% 0.83 (0.06, 11.70) < >
WHO Solidarity 2022 39 869 40 861 15.1% 0.97 (0.63, 1.49)
Subtotal (950% Cl) 881 871  158% 0.6 (0.63, 1.47) e
Total events 40 41

Heterogeneity: Tau? = 0.00; Chi? = 0.01, df = 1 (p = 0.91); I? = 0%
Test for overall effect Z = 0.18 (p = 0.86)

2.2.2 Oxygen-without-MV

Ader 2022 36 339 62 344 17.2% 0.59 (0.40, 0.86) —

All 2022 (CATCO) 18 145 22 138 10.3% 0.78 (0.44, 1.39) I E—

Mahajan 2021 4 34 2 36 1.7% 2.12 (0.41, 10.82) >
Wang 2020 2 150 3 77 1.5% 0.34 (0.06, 2.01) <

WHO Solidarity 2022 496 2,918 553 2.921 32.9% 0.90 (0.80, 1.00) i

Subtotal (95% CI) 3,586 3,516 63.7% 0.78 (0.59, 1.03) ‘

Total events 556 642

Heterogeneity: Tau? = 0.04; Chi2 = 6.66, df = 4 (p = 0.16); 12 = 40%
Test for overall effect Z = 1.73 (p = 0.08)

2.2.3 Unclear-oxygen

Beigel 2020 (ACTT-1) 52 402 82 364 205% 057 (0.42,0.79) —
Subtotal (95% Cl) 402 364 205% 057 (0.42,0.79) N o
Total events 52 82

Heterogeneity: Not applicable
Test for overall effect Z = 3.43 (p = 0.0006)

Total (95% Cl) 4,869 4,751 100.0% 0.76 (0.61, 0.95) ‘
Total events 648 765
Heterogeneity: Tau? = 0.04; Chi2 = 12.94, df = 7 (p = 0.07); 12 = 46% f f f f
Test for overall effect Z = 2.46 (p = 0.01) 02 05 = ! 2 5
B Test for subgroup differences: Chi2 = 4.07. df = 2 (p = 0.13); 12 = 50.8% Favours (remdesivir) Favours (control)
Remdesivir Control Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, random, 95% ClI M-H, random, 95% CI
2.4.1 No-oxygen
Beigel 2020 (ACTT-1) 5 55 8 49 4.5% 0.56 (0.20, 1.59) <
Subtotal (950% Cl) 55 49 450  0.56(0.20,159) s —
Total events 5 8
Heterogeneity: Not applicable
Test for overall effect Z = 1.09 (p = 0.27)
2.4.2 Oxygen-without-MV
Wang 2020 28 155 20 78 15.4% 0.70 (0.43, 1.17) — 1
Subtotal (95% CI) 155 78 154% 070 (0.43,1.17) —l
Total events 28 20
Heterogeneity: Not applicable
Test for overall effect Z = 1.36 (p = 0.17)
2.4.3 Oxygen-unclear-MV
Ader 2022 135 406 130 418 40.0% 1.07 (0.88, 1.30)
Beigel 2020 (ACTT-1) 126 477 155 467 40.1% 0.80 (0.65, 0.97) —i—
Subtotal (95% CI) 883 885 80.1% 0.92 (0.69, 1.23)
Total events 261 285
Heterogeneity: Tau? = 0.03; Chi2 = 4.27, df = 1 (p = 0.04); 12 = 77%
Test for overall effect Z = 0.55 (p = 0.58)
Total (95% Cl) 1,093 1,012 100.0% 0.86 (0.69, 1.09) ‘
Total events 294 313
Heterogeneity: Tau? = 0.03; Chi2 = 6.10, df = 3 (p = 0.11); 12 = 51% t t t t
Test for overall effect Z = 1.22 (p = 0.22) 0.5 07 ! 15 2
Favours (remdesivir) Favours (control)

Test for subgroup differences: Chi2 = 1.46. df = 2 (p = 0.48); 12 = 0%
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Remdesivir Control Risk ratio Risk ratio
Study or subgroup Events  Total Events  Total ~ Weight M-H, random, 95% ClI M-H, random, 95% Cl
2.3.1 No-oxygen
Beigel 2020 (ACTT-1) 73 75 58 63 47.5% 1.06 (0.97, 1.15) -+
Subtotal (95% CI) 75 63 4750  1.06 (097, 1.15) e
Total events 73 58
Heterogeneity: Not applicable
Test for overall effect: Z = 1.34 (p = 0.18)
2.3.2 Oxygen-without-MV
Beigel 2020 (ACTT-1) 263 327 217 301 40.5% 1.12 (1.02, 1.22) —a—
Wang 2020 103 158 45 78 6.4% 1.13 (0.91, 1.41)
Subtotal (95% CI) 485 379 47.0% 1.12 (1.03, 1.21) ’
Total events 366 262
Heterogeneity: Tau? = 0.00; Chi2 = 0.01, df = 1 (p = 0.91); 12 = 0%
Test for overall effect: Z = 2.66 (p = 0.008)
2.3.3 MV
Beigel 2020 (ACTT-1) 63 131 77 154 5.6% 0.96 (0.76, 1.22)
Subtotal (95% CI) 131 154 56%  0.96(0.76,1.22) ——e
Total events 63 77
Heterogeneity: Not applicable
Test for overall effect: Z = 0.32 (p = 0.75)
Total (95% C) 691 596 100.0%  1.08 (1.02,1.14) o
Total events 502 395
Heterogeneity: Taul2 = 0.00; Chi2 = 1.86, df = 3 (p = 0.60); |2 = 0% } } } }
Test for overall effect: Z = 2.67 (p = 0.008) 07 085 ! 1.2 . 15
m Test for subgroup differences: Chi? = 1.84. df = 2 (p = 0.40); 12 = 0% Favours (control) Favours (remdesivir)
Remdesivir Control Risk ratio Risk ratio
Study or subgroup Events  Total Events ~ Total ~ Weight M-H, random, 95% ClI M-H, random, 95% Cl
2.5.1 No-oxygen
Beigel 2020 (ACTT-1) 58 75 43 63 19.1% 1.13 (0.92, 1.40) -
Subtotal (95% Cl) 75 63 19.1%  1.13(0.92, 1.40) o
Total events 58 43
Heterogeneity: Not applicable
Test for overall effect: Z = 1.18 (p = 0.24)
2.5.2 Oxygen-without-MV
Ader 2022 236 339 231 344 29.3% 1.04 (0.94, 1.15) -
Beigel 2020 (ACTT-1) 200 327 153 301 25.4% 1.20 (1.05, 1.39) ——
Mahajan 2021 2 34 3 36 0.6% 0.71 (0.13, 3.97)
Wang 2020 92 150 45 77 17.5% 1.05 (0.84, 1.32) e
Subtotal (95% CI) 850 758 72.8% 1.09 (1.00, 1.18) "
Total events 530 432
Heterogeneity: Tau? = 0.00; Chi2 = 3.21, df = 3 (p = 0.36); I2 = 7%
Test for overall effect: Z = 1.97 (p = 0.05)
2.5.3 MV
Ader 2022 29 75 10 74 3.9% 2.86 (1.50, 5.44) —_—
Beigel 2020 (ACTT-1) 16 131 21 154 4.3% 0.90 (0.49, 1.64) S
Subtotal (95% CI) 206 228 820 159 (0.51,497) e
Total events 45 31
Heterogeneity: Tau? = 0.57; Chi2 = 6.63, df = 1 (p = 0.01); |12 = 85%
Test for overall effect: Z = 0.80 (p = 0.42)
Total (95% CI) 1,131 1,049  100.0% 1.13 (0.99, 1.29) ‘
Total events 633 506
Heterogeneity: Tau? = 0.01; Chi2 = 12.62, df = 6 (p = 0.05); I> = 52% t t t t
Test for overall effect: Z = 1.81 (p = 0.07) 02 0.5 ! 2 o 5
Favours (control) Favours (remdesivir)

E Test for subgroup differences: Chi? = 0.55. df = 2 (p = 0.76); 12 = 0%
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