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EVIDENCE SUMMARY

Should remdesivir be used in the management of COVID-19 patients?
Evidence Reviewers: lan Theodore Cabaluna, RPh, MD, GDip (Epi) MSc (cand); Aldrich Ivan
Lois D. Burog, MD, MSc (cand.), Howell Henrian G Bayona, MSc, CSP-PASP

Date of review: February 19, 2021

REMDESIVIR

RECOMMENDATION

We suggest against the use of remdesivir among COVID-19 patients who do not require oxygen
supplementation and with O, saturation 294% (Low quality of evidence; Conditional
recommendation)

We suggest adding remdesivir to dexamethasone among patients with COVID-19 infection who
have O; saturation <94% and/or requiring oxygen supplementation. (Low quality of evidence;
Conditional recommendation)

There is insufficient evidence for or against the use of remdesivir among patients with COVID-
19 infection who are already on high flow oxygen, non invasive or invasive mechanical
ventilation or ECMO. (Low quality of evidence)

Consensus Issues (may include Cost, Patient Values and Preferences, Feasibility,

Acceptability, Affordability)

Early introduction of remdesivir in the treatment of COVID-19 is preferred because of its
inhibitory action on the RNA-dependent polymerase resulting in halting of viral replication.
Remdesivir is a relatively safe drug, however, its cost should be considered. Hence, routine use
of the drug is not recommended. There are 26 ongoing trials pertaining on the efficacy and
safety of remdesivir for the treatment of COVID-19.
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Key Findings

Four randomized controlled trials on the use of remdesivir as treatment for COVI-19 were found.
Low quality evidence shows that remdesivir has limited effect on all cause-mortality, clinical
improvement, and initiation of mechanical ventilation among confirmed COVID-19 patients.
However, remdesivir appears to be beneficial in the time to clinical improvement especially among
cases needing supplemental oxygen but not high flow oxygen/ mechanical ventilation. Remdesivir
did not show increased risk for serious adverse events. Availability and cost of intervention should
be considered before making recommendation regarding its use locally.

Introduction

Remdesivir is an intravenously administered antiviral drug originally developed for the Ebola virus
that is currently being evaluated as a potential treatment for COVID-19. It is a nucleotide analogue
that inhibits RNA-dependent RNA polymerases.[1] Several in-vitro studies in cells, primates, and
mice demonstrated its antiviral activities against an array of RNA viruses (e.g., MERS-COV, Ebola
Virus, SARS-COV) [2-4]. An in-vitro study has shown that remdesivir can inhibit the growth of
COVID-19 virus in infected Vero cells and inhibit infection in human cell line [5].

Review Methods

Trials found in the COVID-NMA living data (as of December 4, 2020) were included. Screening
after their last search was done in Medline, Cochrane Library, MedRivx to check for newer trials.
Randomized controlled trials on remdesivir compared to placebo or standard of care on COVID-
19 patients, regardless of severity were included.

Results

There were 4 published randomized controlled clinical trials (RCTs) evaluating the effect of
remdesivir compared to placebo and/or standard of care among confirmed COVID-19 patients
(n=7,345). [6-10] All of these trials were included in the COVID-NMA Living Data which was last
updated on December 4, 2020.[11] As of December 26, 2021, no new trials on remdesivir were
found on MEDLINE. Meta-analysis from the COVID-NMA was adopted. Additional meta-analysis
was done for the following outcomes: mechanical ventilation, duration of hospitalization, and
duration of mechanical ventilation. Appendix 1 summarizes the characteristics of these included
RCTs.

Three RCTs [6,7,10] were multi-national studies conducted in the United States, Europe, and
parts of Asia, while one RCT [8] was conducted in China. Among the three multinational trials is
the WHO Solidarity Trial that also looked at the effectiveness of hydroxychloroquine, lopinavir,
and interferon beta-la. Only one study [7] was conducted among moderate COVID-19 cases,
which was diagnosed when patients demonstrated any radiographic evidence of pulmonary
infiltrates and an oxygen saturation (SpO2) >94% on room air. Two studies [8,10] were conducted
only among severe cases, which were characterized by radiographic infiltrates by imaging, an
Sp02 < 94% on room air requiring mechanical ventilation and/or supplemental oxygen, and other
clinical signs. The WHO Solidarity trial included all hospitalized COVID-19 cases regardless of
severity.

Remdesivir for the Treatment of COVID-19 As of 19 February 2021



6

RN
@&
&ye Philippine COVID-19 Living Clinical Practice Guidelines

Overall, trends for remdesivir pointed towards potential benefit on all patient-important outcomes
but did not reach statistical significance for mortality, initiation of mechanical ventilation, time to
recovery/clinical improvement, duration of hospitalization, and duration on mechanical ventilation.
Pooled results from 4 RCTs (n=7,345) showed that remdesivir did not decrease all-cause mortality
(RR 0.90, 95% CI 0.73-1.11). Based on 2 RCTs (n = 839), clinical improvement among patients
on remdesivir was not significantly different (RR 1.06, 95%CI 0.99 to 1.13) from those treated with
standard care. There was a trend towards benefit in preventing initiation of mechanical ventilation
based on 4 RCTs (n= 6,549), but this did not reach statistical significance (RR 0.65, 95%CI 0.39
to 1.08). Effects of remdesivir on viral conversion, duration of hospitalization, and duration on
mechanical ventilation were uncertain due to wide interval estimates.

Remdesivir demonstrated limited beneficial effect in the incidence of recovery and recovery rate.
From 2 RCTs (n = 1,658), the rate of recovery was faster in the remdesivir group compared to the
placebo/standard care group (Rate Ratio 1.23, 95%CI| 1.11-1.37). The rate of clinical
improvement was also faster in the remdesivir group (RR 1.22, 95%CI 1.11 to 1.35) based on 3
RCTs (n = 1,895).

The incidence of adverse events was similar among the remdesivir group compared to those on
standard of care alone (RR 0.93, 95%CI 0.85-1.01). Common adverse events were decreased
glomerular filtration rate, decreased hemoglobin level, decreased lymphocyte count, respiratory
failure, anemia, pyrexia, hyperglycemia, increased blood creatinine level, hypoalbuminemia, rash,
increased neutrophil and increased blood glucose level. There were fewer serious adverse events
in the remdesivir group (RR 0.60, 95% CI 0.38-0.96). Serious adverse events that were observed
in both groups were respiratory failure and cardiopulmonary failure. Figures 1-8 (Appendix 3)
illustrate the effect of remdesivir on various outcomes.

Subgroup analysis on mortality, incidence of clinical improvement/recovery, clinical improvement/
recovery rate and time to clinical improvement/recovery according to severity was done. Patients
who had severe COVID-19 were more likely to benefit from remdesivir.

The use of remdesivir was associated with a trend towards benefit among severe patients (i.e.
requiring oxygen) for mortality (RR 0.77, 95%CI 0.59 to 1.02). However, its effect remains
uncertain for non-severe (RR 1.12, 95%CI 0.65 to 1.92) and critical COVID-19 cases (RR 0.94
0.50 to 1.75).

Incidence of recovery was significantly higher among severe COVID-19 on remdesivir (RR 1.09,
95%CI 1.01 to 1.18). Recovery rate was significantly better for the severe cases requiring oxygen
(Rate Ratio 1.45, 95% CI 1.18 to 1.79) but still not on high-flow oxygen (Rate Ratio 1.09, 95%ClI
0.76 to 1.57) and mechanical ventilation (Rate Ratio 0.98, 95% CI 0.70 to 1.37). This was noted
from a significantly shorter time to recovery for severe/critical cases of 5 days (95%CI -4.93 days
to -2.31 days) based on 2 RCTs (n=1,295).

Recommendations from Other Groups

There are varying recommendations regarding the use of remdesivir. The Infectious Disease
Society of America (IDSA) and the US NIH recommend giving remdesivir to those with severe
COVID-19 while WHO recommends against its use regardless of the severity.

As of December 17, 2020, WHO suggested against the use of remdesivir in addition to standard
of care regardless of severity (conditional recommendation, low quality evidence) due to
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insufficient evidence on its effectiveness on patient important outcomes such as mortality, need
for mechanical ventilation and time to clinical improvement. The WHO panel raised concerns
about “opportunity costs and the importance of not drawing attention and resources away from
best supportive care or the use of corticosteroids in severe COVID-19.” [12]

As of February 10, 2021, IDSA suggested against remdesivir for routine treatment of patients with
oxygen saturation >94% and no supplemental oxygen and strongly urges for continued study.
(Conditional recommendation, very low certainty of evidence) They also suggests the use of
remdesivir for treatment of severe COVID-19 in hospitalized patients with SpO; <94% on room
air, including patients on supplemental oxygen, on mechanical ventilation and ECMO.
(Conditional recommendation, moderate certainty of evidence). In patients on supplemental
oxygen but not on mechanical ventilation or ECMO, the IDSA panel suggests treatment with five
days of remdesivir rather than 10 days of remdesivir. (Conditional recommendation, low certainty
of evidence)

As of February 11, 2021, the US NIH COVID-19 treatment guidelines panel recommends one of
the following options for hospitalized patients who require supplemental oxygen but not on high
flow oxygen, non-invasive or invasive ventilation, or ECMO: a) remdesivir for patients who require
minimal supplemental oxygen (Blla recommendation), b) dexamethasone plus remdesivir for
patients who require increasing amounts of oxygen (BIll recommendation) and c) dexamethasone
when combination therapy with remdesivir cannot be used or is not available (BI
recommendation). There are insufficient data to recommend either for or against the routine use
of remdesivir in in hospitalized patients who do not require oxygen. The use of remdesivir may be
appropriate in patients who have a high risk of disease progression. Remdesivir is also not
recommended in patients with eGFR <30 mL/minute. Liver function tests and prothrombin time
should be obtained on all patients before remdesivir is administered and during treatment as
clinically indicated. The panel suggest discontinuing remdesivir if alanine transaminase (ALT)
levels increase to >10 times the upper limit of normal and recommend discontinuing if an increase
in ALT level and signs or symptoms of liver inflammation are observed.[13]

Research Gaps
As of January 7, 2021, 26 ongoing clinical trials on remdesivir are registered in ClinicalTrial.gov
(Appendix 4).
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Appendix 1: Characteristics of Included Studies

Title/ N . Intervention
Country of Population Control Outcomes
Author . Group(s)
patients
Spinner, USA Europe | 596 Hospitalized 5- day | Standard care Clinical status day 11
2020 UK patients with | course (primary)
Asia moderate 10-day
COVID-19 course Adverse events
Time to recovery
Beigel, 2020 | USA 1059 Severe COVID- | 10-day Placebo Time to recovery
Denmark 19 patients course
UK Mortality
Greece,
Germany Adverse events
Korea
Mexico
Spain Japan
Singapore
Wang, 2020 | China 237 Severe COVID- | 10-day Placebo Time to clinical
19 patients course improvement
Mortality
Viral load
Adverse events
WHO Europe 11,330 All hospitalized | Group 1: Standard care Mortality (primary)
Solidarity Canada (Total) patients remdesivir,
Consortium, | Latin diagnosed with | Group 2: Mechanical ventilation
2020 America 5451 COVID 19 hydroxychlor
Asia (Remdes oquine, Hospital duration
Africa ivir and Group 3
its lopinavir,
control) Group
4:interferon
beta-1a
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Appendix 2: GRADE Evidence Profile

Author(s): lan Theodore G. Cabaluna
Question: Remdesivir compared to standard of care in Covid-19
Bibliography: https://covid-nma.com/

Certainty assessment Ne of patients “
Certainty Importance
Ne of Study . . . . - . . - Relative Absolute
Risk of bias Inconsistency Other considerations Remdesivir standard of care (95% Cl) (95% Cl)

All cause mortality at Day 14-28 (follow up: mean 28 days)

4 randomised not serious not serious not serious serious none 387/3838 (10.1%) | 394/3507 (11.2%) RR0.90 11 fewer per @ @ @ O
trials (0.73t0 1.11) 1,000
(from 30 MODERATE
fewer to 12
more)
Incidence of recovery (follow up: 28 days)
2 randomised not serious not serious not serious not serious 2 none 752/937 (80.3%) 522/721 (72.4%) RR1.08 58 more per @@@@
trials (1.02t0 1.14) 1,000
(from 14 more HIGH
to 101 more)
Mechanical Ventilation
4 randomised not serious serious © not serious serious 2 none 363/3433 (10.6%) | 384/3116 (12.3%) RR0.90 12 fewer per
trials (0.78 to 1.03) 1,000 ® @OO
(from 27 Low
fewer to 4
more)
Duration of hospitalization (assessed with: days)
2 randomised not serious not serious not serious serious @ none 699 599 - MD 1.64 days
trials lower ®®$O
(4.02 lower to MODERATE
0.75 higher)
Duration on t | ventilation ( d with: days)
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Ne of Study . . n n - . . - Relative Absolute
Risk of bias Inconsistency Imprecision Other considerations Remdesivir standard of care (95% Cl) (95% Cl)
2

randomised not serious serious © not serious serious @ none 699 599 - MD 2.75 days
trials lower
(7.05 lower to
1.55 higher)

Certainty

©000

Low

Importance

Viral negative conversion (follow up: 7 days)

1 randomised serious ¢ not serious not serious serious 2 none 66/131 (50.4%) 32/65 (49.2%) RR1.02 10 more per
trials (0.76 to 1.38) 1,000
(from 118
fewer to 187
more)

ee00

Low

Adverse events

2 randomised not serious not serious not serious not serious none 618/1095 (56.4%) | 466/799 (58.3%) RR0.93 41 fewer per
trials (0.85t0 1.01) 1,000
(from 87
fewer to 6
more)

OO0

HIGH

Serious adverse events

3 randomised not serious not serious not serious serious @ none 33/1095 (3.0%) 32/799 (4.0%) RR 0.60 16 fewer per
trials (0.38 o 0.96) 1,000
(from 25
fewer to 2
fewer)

©o00

MODERATE

Recovery rate

3 randomised not serious not serious not serious not serious none 721 participants 937 participants Rate ratio 1.22 -- per 1000
trials (1.06 to 1.41) patient(s) per
[Recovery / Clinical years
Improvement] (from - to --)
- 92.1% -- per 1000
patient(s) per
years
(from - to --)

OO0

HIGH

Time to recovery (follow up: 28 days)
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Ne of Study . . n n - . . - Relative Absolute
Risk of bias Inconsistency Imprecision Other considerations Remdesivir standard of care (95% Cl) (95% Cl)
3

randomised not serious serious ¢ not serious serious @ none 889 799 - MD 1.89 days
trials lower
(7.77 lower to
3.99 higher)

Certainty

©000

Low

Importance

Incidence of clinical improvement (follow up: 28 days)

2 randomised not serious not serious not serious serious 2 none 166/278 (59.7%) | 448/554 (80.9%) RR 1.06 49 more per
trials (0.99t0 1.13) 1,000

(from 8 fewer
to 105 more)

SISIS1®)

MODERATE

Clinical improvement rate (follow up: 28 days)

2 randomised not serious not serious not serious not serious none 554 participants 278 participants RR1.22 203 more per
trials (1.11t0 1.35) 1,000
[clinical (from 101
improvement] more to 322
more)

- 92.1% 203 more per
1,000
(from 101
more to 322
more)

CO0D

HIGH

Time to clinical improvement

2 randomised not serious serious f not serious serious @ none 896 800 - MD 1.87 days
trials lower
(4.24 lower to
0.5 higher)

®000

Low

Cl: Confidence interval; RR: Risk ratio; MD: Mean difference

Explanations

a. Downgraded by 1 level due to imprecision: wide confidence interval with possible benefit or harm
b. Downgraded by 1 due to inconstinency: 12=82%

c. Downgraded by 1 level due to inconsistency: result was heterogenous (12=95)

d. Risk of bias downgraded by 1: some concern with missing data

e. Downgraded by 1 due to inconsistency: 12 - 93%

f. Downgraded by 1 due to inconsistency: 12=64%
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Appendix 3: Forest Plots

Pharmacological treatments
All-cause mortality D14-28

Study Study Duration Intervention 1 Intervention 2 ri/N1  r2/N2 Risk of Bias
days A B € D E Overnl Risk Ratio [95% CI]

Mild to severe

Spinner CD, 2020 9 Remdesivir Standard care  5/396  4/200 »—c 1.04% 0.63[0.17,2.33]
100mg" (2 arms 5 & 10days merged) : - - - - - -
Mild to critical
Pan H (RDV),SOLIDARITY, 2020 28 Remdesivir Standard care  301/2743303/2708 . 77.82% 0.98 [0.84,1.14]
. ; "= B = B B m
100 mg i
Mild to critical
Beigel JH, 2020 29 Remdesivir Placebo 58/541 77/521 [aa] 17.51% 0.74[0.54, 1.01]
100mg* : "= = = = ==
Severe
Wang Y, 2020 28 Remdesivir Placebo 22/158  10/78 — 3.63% 1.09[0.54, 2.18]
. ; ] - ==
100 mg :
Heterogeneity: Q = 3.05, p = 0.38; I = 0.0%; & = 0.00
(*different loading dose)
Risk of bias ratings: [T mskolBes Domains: |
ot of e raings k 5k of B Domains H . 0.93 [0.82, 1.06]
W Low Risk of Bias 1 A Bias due fo randomization 1 :
Some Concems ! B: Bias due to devialion from intended intervention ! i
W High Risk of Bias | G:Bias due tomissing data Intervention 1 better e
i
i
|

|
D: Bias due to outcome measurement ' o
E: Bias due la selection of reported resull i :

0.14 1.95

Risk Ratio

Figure 1. Pooled effect of remdesivir on all-cause mortality. Source: covid-nma.com

Remdesivir Standard of care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.15.1 Moderate
Spinner 2020 353 3496 170 200 38.E6% 1.05[0.98,1.132]
Subtotal (95% CI) 396 200 38.6%  1.05[0.98,1.12] ]
Total events 353 170

Heterogeneity: Mot applicable
Testfor averall effect Z=1.38 (P=017)

1.15.2 Severe

Beigel 2020 38y A4 352 821 B1.4% 1.09[1.01,1.18] [ ]
Subtotal (95% CI) 541 521 61.4%  1.09[1.01,1.18] ’
Total events clele] 352
Heterogeneity: Mot applicahle
Testfor averall effect: Z=2.21 (P =0.03)
Total (95% CI) 937 721 100.0%  1.08[1.02,1.14] *
Total events 7az 512
ity Chit= = = = I } } |
Heterogeneity: Chi®= 066, df=1{F=041), F=0% 007 0 10 100

Testfor averall effect: Z= 2 60 (P = 0.009)
Testfor subgroup differences: Chif= 058, df=1 (P=0.45), F=0%

Favours standard of care  Fawours remdesivir

Figure 2. Pooled effect of remdesivir on incidence of recovery
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Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI
1.17.1 Moderate
Spinner 2020 010436002 0107187 36.3% 1.11 [0.90,1.37]
Subtotal (95% CI) 36.3% 1.11 [0.90, 1.37]
Heterageneity: Mot applicahle
Test far overall effect Z=0.97 (P =0.33)
1.17.2 Severe
Beigel 2020 0254647 0072318 B3IT% 129112, 1.449] |
Subtotal (95% CI) 63.7% 1.29[1.12, 1.49] [
Heterogeneity: Mot applicable
Test for overall effect £2= 2,50 (F = 0.0005)
Total (95% Cl) 100.0% 1.22 [1.06, 1.41] »
?etﬂogenmwl:l T?fu Fg._ﬂg;;hlpzjueusu,gf: 1{F=0.25)F=26% o 0 1 100
estior averall & EC_' =2770 T ) Fawvours standard of care  Favours remdesivir
Test for subaroup differences: Chif=1.35df=1(P=025, F=257%
Figure 3. Pooled effect of remdesivir on recovery rate
Remdesivir Standard of care Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean 8D Total Weight IV, Random, 95% Cl IV, Random, 95% CI|
1.19.1 Moderate L
Spinner 2020 % GEBEEEEET 147 784814815 200 51.8% 1.00 [0.45, 2.45]
Subtotal (95% Cl) 197 200 51.8%  1.00 [-0.46, 2.46] ]
Heterogeneity: Mot applicable
Testfor overall effect Z=1.34 (P =018}
1.19.2 Severe
Beigel 2020 10 11.86704423 &4 16 2911406176 A21  483% -5.00[7.68,-2.31] | ]
Subtotal (95% CI) 541 521 48.2% -5.00[-7.69,-2.31] L]
Heterogeneity: Mot applicable
Testfor overall effect 2= 3.64 (P =0.0003)
Total {95% Cl) 738 721 100.0%  1.B9[-7.77,3.99] *
Heterogeneity: Tau®=16.78; Chi*=14.73, df=1 (P =0.0001); F=93% oo _550 ﬁ 550 100’

Testfor overall effect Z=063 (F=0.53)

Test for subaroup differences: Chi*=14.73, df=1 (P = 00001}, F=93.2%

Figure 4. Pooled effect of remdesivir on time to recovery (days)

Events Total Weight

Risk Ratio
M-H, Random, 95% CI

Favours remdesivir Favours standard of care

Risk Ratio
M-H, Random, 95% CI

T8 9.9%
78 9.9%
200 90.1%
200 90.1%
278 100.0%

Remdesivir Placebo
Study or Subgroup Events Total
1.2.1 Severe
Yiang 2020 103 158 45
Subtotal (95% CI) 158
Total events 103 45
Heterageneity: Mot applicahle
Testfor overall effect Z=1.08 (P=0.23)
1.2.2 Moderate
Spinner 2020 345 386 166
Subtotal (95% CI) 306
Total events KL 1] 168
Heterogeneity: Mot applicable
Testfor overall effect Z=130 (P =019
Total (95% CI) 554
Total events 448 211

113091, 1.41]
1.13[0.91, 1.41]

1.04100.98,1.13]
1.05[0.98, 1.13]

1.06 [0.99,1.13]

Heterageneity: Tau®= 0.00; Chi®= 0449, df=1 (P = 0.50); F= 0%

Testfor overall effect Z=1.487 (P=012)

Testfar subagroup differences: Chi®= 038, df=1 (P =034} F=0%

J —

>

0.1

0.2 05 2 & 10
Favours placebo Favours remdesivir

Figure 5. Pooled effect of remdesivir on the incidence of clinical improvement
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Remdesivir Standard of care Rate Ratio Rate Ratio
Study or Subgroup  log[Rate Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.16.1 Moderate
Spinner 2020 013876 007722 396 200 42.3% 1.151[0.99,1.34]
Subtotal {95% CI) 396 200 42.2% 1.15[0.99, 1.34]
Heterogeneity: Mot applicable
Testfor overall effect Z=1.81 (F=0.07)
1.16.2 Severe
Eeigel 2020 0.25464  0.0711 41 521 498% 1.29[1.12,1.48] B
Wang 2020 0.20701 017829 1488 Ta T.9% 1.23[0.87,1.74] T
Subtotal {95% CI) 699 G600 57.8% 1.28 [1.13, 1.46] L]

Heterogeneity: Tau®=0.00; Chi®=0.06, df=1 (P = 0.80);, F=0%
Testfor overall effect 2= 3.76 (P = 0.0002)

Total (95% CI) 1095 800 100.0% 1.22 [1.11,1.35] +

Heterogeneity: Tau®= 0.00; Chi*=1.20, df= 2 (P = 0.58), F= 0% f t 1 |

Testfor overall effect: Z= 4.03 (F = 0.0001) 0.0t 01 10 100
- : ) Favours standard of care  Favours remdesivir

Testfor subaroup differences: Chi*=1.14,df=1 (P=028), F=12.0%

Figure 6. Pooled effect of remdesivir on clinical improvement rate

Remdesivir Standard care Mean Difference Mean Difference
Study or Subgroup  Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.18.1 Moderate
Spinner 2020 8 740740741 197 g 1259259 200 37.9% 0.00[-2.03, 2.03]
Subtotal {95% CI) 197 200  37.9% 0.00 [-2.03, 2.03]

Heterogeneity: Mot applicable
Test for overall effect: Z=0.00 (P = 1.00)

1.18.2 Severe

Beigel 2020 g 11.86704423 441 12 2911406176 521 31.3%  -4.00[-6.63, -1.31] ——
Wang 2020 21 111 1468 23 962962963 79 308%  -200[4.74 074 — =
Subtotal (95% Cl) 699 600 62.1% -3.02[4.98, 1.06] -

Heterogeneity: Tau®=0.08; Chi*="1.04, df=1{P=0.31); F= 4%
Test for overall effect Z=3.02 (P = 0.003)

Total (95% CI) 896 800 100.0%  -1.87 [4.24,0.50] e

Heterogeneity: Tau®= 2.80; Chi*=5.52, df= 2 (P = 0.06), F= 64% t } 1 {

Testf ll effect Z=1.54 (F = 0.12 -20 -10 0 10 20
estfor overall effect 2=1.54 (P = 012) Favours remdesivir Favours standard of care

Test for subgroup differences: Chi®= 4.39, df=1 (P =0.04), F=77.2%

Figure 7. Pooled effect of remdesivir on time to clinical improvement

Remdesivir Standard of Care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Beigel 2020 A2 402 82 364 32.8% 0.57[0.42,0.749] —a
Pan, Solidarity 2020 295 24849 284 2475 36.2% 1.03[0.88,1.200
Spinner 2020 3 386 ] 200 1049% 0.19[0.05,0.71] e —
Wang 2020 13 158 10 77 20.2% 0.63[0.29,1.389] — 1
Total (95% CI) 3445 316 100.0% 0.64 [0.38, 1.07] .
Total events 363 384
Heterogeneity Tau®= 0.18; Chi*= 1699, df= 3 (P =0.0007); "= 82% t f t |
Testfor overall effect: Z=1.69 {F = 0.09) 0.01 0.1 - 10 100
: : : Favours remdesivir Favours standard of care

Figure 8. Pooled effect of remdesivir on initiation of mechanical ventilation

Remdesivir Placebo Mean Difference Mean Difference

Study or Subgroup  Mean [days] SD [days] Total Mean [days] SD [days] Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Beigel 2020 15.3 164 &4 17.7 149 521 T17% -240[4.28,-057 E &
Wang 2020 26.3 165 158 26 136 T8 28.3% 0.30 [-3.67, 4.27] —
Total (95% CI) 699 599 100.0%  -1.64 [4.02,0.75] "

s z . == - - SR = I } } |
?etﬂogenem;.lT?fu t—Z1_'I :,gshlp—_1u.4158, df =1 {P=023,F=31% e B b 10 o0

estfor overall effect: =135 (P=0.18) Favours remdesivir  Favours control

Figure 9. Pooled effect of remdesivir on duration of hospital stay (days)
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Testfor overall effect Z=147 (P=014)

Test for subgroun differences: Chi*= 3,449, df=1 (F=0.08), F=71.3%

Remdesivir Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% C|
Beigel 2020 18 142 &40 187 15 4821 453.5%  -0.70[-2.46,1.06]
Wang 2020 9 9 158 141 113 78 46.5% -510[7.87,-223] ——
Total {95% CI) 699 589 100.0%  -2.75[-7.05,1.55]
Heterogeneity: Tau®=8.20; Chi*= 6.5, df=1(F=0.01), F= 85% ’_20 -1=D 0 1=D QDI
Testior overall efiect: Z=1.25 (F = 0.21) Favours remdesivir Favours standard of care
Figure 10.Pooled effect of remdesivir on duration on mechanical ventilation (days)
Remdesivir Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.4.1 Moderate
Spinner 2020 g T41 183 8 12589 200 41.4% 0.00[F2.03, 2.03]
Subtotal (95% CI) 193 200  41.4% 0.00 [-2.03, 2.03]
Heterogeneity: Mot applicable
Testfor overall effect Z=0.00 (P =1.00)
1.4.2 Severe
Wiang 2020 21 1111 148 23 963 78 324%  -200[F4.750.79] —
Beigel 2020 11 1775 538 15 3484 521 262% -4.00[-7.35,-0.64] I —
Subtotal (95% CI) 696 599 58.6% -2.80[-4.93, -0.68] el
Heterogeneity: Tau®= 0.00; Chi*= 082, df=1 {P=0.37), F= 0%
Testfor overall effect Z= 288 (F=0.010)
Total {95% CI) 889 799 100.0%  -1.70 [-3.95, 0.56] ol
Heterogeneity: Tau?= 2.13; Chi*= 4.30, df= 2 (P = 012); F= 54% 5_1 0 55 B % 1U=

Favours remdesivir Favours placebo

Figure 11. Pooled effect of remdesivir on time to clinical improvement/recovery(days)

Pharmacological treatments

Incidence of viral negative conversion D7

Study Study Duration Intervention 1 Intervention 2 ri/N1  r2/N2 Risk of Bias
days A B c D E Overall Risk Ratio [95% CI]
Severe i
Wang Y, 2020 28 Remdesivir Placebo 66/131 32/65 m 100.00% 1.02 [0.76, 1.38]
100 mg* ;
{*diferent loading dose) 3
Risk of bias ratings T T Rk ot Bas Domains: 1
Low Risk of Bias | A: Bias due ta randomization H > 1.02 [0.76, 1.38]
Some Concemns | B: Bias due to deviation from intended intervention ! i
W High Risk of Bias | C:Bias due to missing data H :
! D: Bias dus to cutcome moasuroment :
! E: Bias due to selection of reported resut ! Intervention 2 better i Intervention 1 better
”””””””””””””””” | ——
0.14 "1.95
Risk Ratio

Figure 12. Effect of remdesivir on negative viral conversion. Source: COVID-nma.com
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Pharmacological treatments

Adverse events

Study Study Duration Intervention 1 Intervention 2 ri/N1  r2/N2 Risk of Bias
days A B € D E Ovenl Risk Ratio [95% CI]
Mild to severe
Spinner CD, 2020 9 Remdesivir Standard care  211/396 93/200 o - - 20.82% 1.15[0.96, 1.36]
100mg"* (2 arms 5 & 10days merged) :
Mild to critical §
Beigel JH, 2020 29 Remdesivir Placebo 305/541323/521 L] " m m s m = 63.62% 0.91[0.82, 1.01]
100mg* :
Severe :
Wang Y, 2020 28 Remdesivir Placeba 102/158 50/78 m - ma = = 15.57% 1.01[0.82, 1.23]
100 mg*
Heterogeneity: Q = 5.22, p = 0.07: I¥ = 0.0%; < = 0.00
{*ditferent loading dosa) i
Aisk of bias ratings: 77777 RekotBms Domains: | 5
' | i
W Low Risk of Bias | A Bias due fa randomization H ’ 0.97 [0.90, 1.05]
Some Concerns I B: Bies due o deviation from intended intervention | :
W High Risk of Bias | C:Bias due to missing data H Intervention 1 better i Intervention 2 better
' D: Bias due to culcome measurement !
| E: Bias due 1o selection of reported result H T
0.14 1.95
Risk Ratio

Figure 13. Pooled effect of remdesivir on the incidence adverse event. Source: covid-nma.com

Pharmacological treatments

Serious adverse events

Study Study Duration Intervention 1 Intervention 2 r/N1  r2/N2 Risk of Bias
days A B c D E Overall Risk Ratio [95% CI]
Mild to severe
Spinner CD, 2020 9 Remdesivir Standard care  19/396 18/200 >—-—‘ " B B m E = 7.95% 0.53[0.29, 0.99]
100mg"” (2 arms 5 & 10days merged) :
Mild to critical i
Beigel JH, 2020 29 Remdesivir Placebo 131/541163/521 - - = m - - = 80.03% 0.77 [0.64, 0.94]
100mg” i
Severe H
Wang Y, 2020 28 Remdesivir Placebo 28/158 20/78 — - - n - 12.02% 0.69[0.42,1.15]
100 mg* i
Heterogeneity; Q = 1,34, p = 0.51; ¥ = 0.0%; ¥ = 0.00
[*different loading dose)

Risk of bias ratings:

= Low Risk of Bias
Soma Concerns

W High Risk of Bias

Risk of Bias Domains:
A: Bias due fo randomization
B: Bias due 1o deviation from intended intervention
G: Bias due fo missing data
D: Bias due to oulcome measurement
Bias due 10 selection of reported resull

Intervention 1 better

T

0.14

1

Risk Ratio

Intervention 2 better

0.74[0.62, 0.88]

Figure 14. Pooled effect of remdesivir on the incidence of serious adverse events. Source: covid-nma.com
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Remdesivir Placebol/Standard of Care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.13.1 Non severe
Beigel 2020 3 7a 3 63 2.3% 0.84[0.18,4.02] ——
Pan, Solidarity 2020 21 528 16 A34 94.7% 1.34 [0.71, 2.54] -
Spinner 2020 5 384 4 200 3.1% 0.651[0.18, 2.40] I —
Subtotal (95% CI) 987 802 15.3% 1.12 [0.65, 1.92] -
Total events 29 23

Heterogeneity: Taw®=0.00; Chi*=110,df =2 (P=053), F=0%
Test for overall effect: Z=0.41 (P = 0.68)

1.13.2 Severe

Beigel 2020 8 3F 45 a0 14.5% 0.57 [0.37,0.89] —
Pan, Solidarity 2020 192 1828 218 1811 235% 0.B7[0.72,1.04] -
Wiang 2020 11 128 ¥ 68 BO% 0.83[0.34, 2.04] — T
Subtotal (95% CI) 2284 2180 44.0% 0.77 [0.59, 1.02] <&
Total events 23 27

Heterogeneity: Taw®= 0.02; Chi*= 288, df =2 {P=024),F=31%
Test far overall effect: Z=1.84 (P = 0.07)

1.13.3 Critical

Beigel 2020 | 1N 29 TPOO148% 0.57 [0.37,0.88] —

Pan, Solidarity 2020 98 254 71 233 M.3% 1.27 [0.99,1.62] T
Wiang 2020 11 24 3 10 46% 1.26[0.44, 367 —
Subtotal (95% CI) 414 320 40.7% 0.94 [0.50, 1.75] .
Total events 137 103

Heterogeneity: Taw®=0.22; Chi*=9.94 df= 2 (P=0007) P=230%
Test for overall effect: Z=0.20 (P = 0.84)

Total (95% Cl) 3685 3302 100.0% 0.87 [0.68,1.12] *
Tatal events 397 397
Heterogeneity: Tau®= 0.06; Chi*=17.83, df=8 (F=0.02);, F= 55%
Test for overall effect: £=1.08 (P = 0.28)

Test for subaroup differences: Chi*=1.55, df= 2 {F = 0.46), F= 0%

0.01 01 10 100
Favours remdesivir Favours placebo

Figure 15. Sub-analysis of the results on mortality according to severity of disease

Rate Ratio Rate Ratio
Study or Subgroup  log[Rate Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.14.1 Not receiving oxygen
Eeigel 2020 0.25464 017822 13.59% 1.29[0.91,1.83] ™
Spinner 2020 010436 0107187 2B8.8% 1.11 [0.90, 1.37] t
Subtotal (95% CI) 42.T% 1.16 [0.96, 1.38]
Heterogeneity: Tau*=0.00; ChiF=0.52, df =1 (P=047); F=0%
Testfor overall effect: Z=1.47 (P=012)
1.14.2 Receiving Oxygen
Eeigel 2020 0.37156 01063 291% 1.45[1.18,1.749] -+
Subtotal (95% CI) 29.1% 1.45[1.18,1.79] *
Heterageneity: Mot applicable
Test for overall effect: Z=3.40 (P =0.0005)
1.14.3 Receiving high flow oxygen or non invasive mechanical ventilation
Eeigel 2020 0.0B618 018508 131% 1.08 [0.76, 1.57] -
Subtotal (95% CI) 13.1% 1.09 [0.76, 1.57] o>
Heterageneity: Mot applicable
Testfor overall effect: 7= 047 (P=0.64)
1.14.4 Receiving mechanical ventilation or ECMO
Eeigel 2020 -0.0202 016943 15.1% 0.98 [0.70, 1.37] -
Subtotal (95% CI) 15.1% 0.98 [0.70, 1.37] <&
Heterogeneity: Mot applicakle
Testfor overall effect £=0.12 (P = 0.91)
Total (95% CI) 100.0% 1.20 [1.04, 1.39] IO
Heterogeneity: Tau®=0.01; Chi*= 9.54, df= 4 (P =024} F=28% T 0 ] 10 PR

Testfor averall effect Z= 2.45 (P = 0.01)

A - Favours placebo Favours remdesivir
Testfor subaroup differences: Chif=5.02, df=3 (P =017, F=402%

Figure 16. Sub-analysis of the results on recovery rate according to severity of disease
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Appendix 4: Characteristics of Ongoing Studies

Title

Interventions

Sample
Size

Study to Evaluate the Safety,
Tolerability, Pharmacokinetics,
and Efficacy of Remdesivir
(GS-57344,¢) in Participants
From Birth to < 18 Years of Age
With  Coronavirus  Disease
2019 (COVID-19)

Drug:

Remdesivir

52

Study in Participants With Early
Stage Coronavirus Disease
2019 (COVID-19) to Evaluate
the Safety, Efficacy, and
Pharmacokinetics of
Remdesivir Administered by
Inhalation

Drug:

Remdesivir (RDV)|Drug: Placebo

282

IFN-beta 1b and Remdesivir for
COVID19

Drug:

Interferon beta-1b|Drug: Remdesivir

100

Efficacy and  Safety of
Remdesivir and Tociluzumab
for the Management of Severe
COVID-19: A Randomized
Controlled Trial

Drug:

Remdesivir|Drug: Tocilizumab

150

Study to Evaluate the Efficacy
and Safety of Remdesivir (GS-
57344,¢) Treatment of
Coronavirus Disease 2019
(COVID-19) in an Outpatient
Setting

Drug:

RDV|Drug: Placebo to Match RDV

1264

A Study to Evaluate the
Effcacy and Safety of
Remdesivir Plus Tocilizumab
Compared With Remdesivir
Plus Placebo in Hospitalized
Participants ~ With  Severe
COVID-19 Pneumonia

Drug:

Remdesivir|Drug: Tocilizumab|Drug: Placebo

500

Antiviral Activity and Safety of
Remdesivir in Bangladeshi
Patients With Severe
Coronavirus Disease (COVID-
19)

Drug:

Remdesivir|Other: Standard of Care

60

Treatments for COVID-19:
Canadian Arm of the
SOLIDARITY Trial

Drug:

Interferon beta-1a|Drug: Remdesivir

2900

REMdesivir-HU Clinical Study
and Severe Covid-19 Patients

Drug:

Remdesivir-HU

2000

Adaptive COVID-19 Treatment
Trial 3 (ACTT-3)

Drug:

Interferon  beta-1a|Other:  Placebo|Drug:

Remdesivir

969

Remdesivir for the Treatment of COVID-19
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ACTIV-5/ Big Effect Trial (BET-
B) for the Treatment of COVID-
19

Biological:
Remdesivir

Lenzilumab|Other: Placebo|Drug:

200

ACTIV-5 / Big Effect Trial (BET-
A) for the Treatment of COVID-
19

Other: Placebo|Drug:
Risankizumab

Remdesivir|Biological:

200

Adaptive COVID-19 Treatment
Trial 4 (ACTT-4)

Drug: Baricitinib|Drug:
Placebo|Drug: Remdesivir

Dexamethasone|Other:

1500

Efficacy of Ramdicivir and
Baricitinib for the Treatment of
Severe COVID 19 Patients

Drug: Remdesivir|Drug: Baricitinib]Drug: Tocilizumab

150

Efficacy of Favipiravir in
Treatment of Mild & Moderate
COVID-19 Infection in Nepal

Drug: Favipiravir|Drug: Placebo|Drug: Remdesivir

676

An International Randomized
Trial of Additional Treatments
for COVID-19 in Hospitalized
Patients Who Are All Receiving
the Local Standard of Care -
WHO-SOLIDARITY-
GERMANY

Other: Standard of Care (SoC)|Drug: Remdesivir

400

Remdesivir  in COVID-19
Lahore General Hospital

Drug: Remdesivir

30

Remdesivir vs Chloroquine in
Coronavirus Disease

Drug: Chloroquine or
Remdesivir

hydroxychloroquine|Drug:

120

Immune Modulators for

Treating COVID-19

Drug: Infliximab|Drug:
Remdesivir|Drug: cenicriviroc

Abatacept|Drug:

2160

[-SPY COVID-19 TRIAL: An
Adaptive Platform Trial for
Critically Il Patients

Drug: Remdesivir|Drug: Cenicriviroc|Drug:
Icatibant|Drug: Razuprotafib|Drug: Apremilast

1500

The Efficacy of Different Anti-
viral Drugs in COVID 19
Infected Patients

Drug: Hydroxychloroquine|Drug:
(Standard of Care) SoC

Remdesivir|Other:

700

World Health Organization
(WHO) COVID-19 Solidarity
Trial for COVID-19 Treatments

Drug: Remdesivir|Drug: Acalabrutinib|Drug: Interferon
beta-1a|Other: Standard of Care

100

Trial of Treatments for COVID-
19 in Hospitalized Adults

Drug:  Remdesivir|Drug:  Lopinavir/ritonavir|Drug:
Interferon Beta-1A|Drug: Hydroxychloroquine|Other:
Standard of care

3100

Inpatient Treatment With Anti-
Coronavirus  Immunoglobulin
(ITAC)

Drug: Hyperimmune immunoglobulin to SARS-CoV-2
(hIVIG)|Other: Placebo|Drug: Remdesivir

500

ACTIV-3: Therapeutics for

Inpatients With COVID-19

Biological:  LY3819253|Drug:  Placebo|Biological:
Remdesivir|Biological:  VIR-7831|Biological: BRII-
196/BRII-198

10000

Safety, Tolerability and
Pharmacokinetics of Inhaled
Nanoparticle Formulation of
Remdesivir (GS-5734) and NA-
831

Drug: Drug: NA-831 - 0.10 mg/kg|Drug: Placebo- 0.10
mg/kg|Drug: Drug: NA-831 - 0.20 mg/kg|Drug:
Placebo- 0.20 mg/kg|Drug: Drug: GS-5734 - 1.00
mg/kg|Drug: Placebo- 1.00 mg/kg|Drug: Drug: GS-
5734 - 2.00 mg/kg|Drug: Placebo- 2.00

45
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mg/kg|Combination Product: Drugs: NA-831 (0.10
mg/kg) plus GS-5734 (1.00 mg/kg)|Combination
Product: Placebo 0.10 mg + 1.00 mg/kg|Combination
Product: Drugs: NA-831 (0.20 mg/kg) plus GS-5734
(2.00 mg/kg)|Combination Product: Placebo 0.20 mg +
2.00 mg/kg
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Improvement/ recovery rate, time to clinical improvement/recovery stratified
according to severity

(2 RCTs, n = 1,299)

3.02

Outcomes Pooled Relative 95% CI
Risk
Mortality
Non-severe 1.12 0.651t01.92
(3RCTs, n=1,789)
Severe 0.77 0.591t01.02
(3 RCTs, n = 4,464)
Critical 0.94 0.50to0 1.75
(3RCTs, n=734)
Incidence of recovery
Moderate 1.05 0.98t01.12
(1 RCT, n =596)
Severe 1.09 1.01t01.18
(1 RCTs, n=1062)
Recovery rate
Non-severe (Not receiving 02) 1.16 0.96t01.38
(2 RCTs, n=734)
Severe
Receiving 02 1.45 1.18t0 1.79
(1 RCT, n=435)
Receiving high flow O2 or non- 1.09 0.76 to 1.57
invasive mechanical ventilation
(1 RCT,n=193)
Critical (Receiving mechanical 0.98 0.70to 1.37
ventilation)
(1 RCT, n =285)
Time to recovery (days)
Moderate Mean Difference: | -0.46 to 2.46
(1 RCT, n =596) 1
Severe to Critical Mean Difference: - | -7.69 to -2.31
(2 RCTs, n =1295) 5
Incidence of clinical improvement
Moderate 1.05 0.98t01.13
(1 RCT, n =596)
Severe 1.13 0.91to1.41
(1 RCT, n =236)
Clinical Improvement Rate
Moderate 1.15 0.99t0 1.34
(1 RCT, n =596)
Severe 1.28 1.13t01.46
(2 RCTs, n =1299)
Time to clinical improvement
Moderate Mean difference: -2.03t0 2.03
(1L RCT,n=397) 0
Severe Mean difference: -4.98 t0 -1.06
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