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Abstract

Background: Different anti-infective drugs have been proposed for the treatment of patients with COVID-19. We
carried out a network meta-analvsis to assess their relative efficacv and safety.

Methods: We searched relevant databases for all randomized controlled trials that reported the efficacy and or
safety of any anti-infective drugs published up to April 30, 2022 for different outcomes. We did both pairwise and
netwvork meta-analvsis with 95% confidence intervals using a fixed-effect model. We assessed studies for quality of
evidence using an extension of the standard Grading of Recommendations, Assessment, Development and Evalua-
tion approach considering P<0.05 to be statistically significant.

Results: We included 68 RCTs for 27,680 participants on 22 anti-infective drugs. For clinical recovery at 14 davs
Tvermectin (OR= 3.00, 93%CI. [1.82; 4.96]; p < 0.0001; moderate certainty evidence), Bari-
citinib plus Remdesivir (OR— 2.20, 95%CI: [1.35; 3.53]; p = 0.005; low certainty ev idence), and Favi ipiravir

(OR=2.16, 95%CI: [1.27; 3.68]; p = 0.004; modemre certainty evidence) were Sra.f.rsr:ca!h effective than stand-

ard of care. There was no statistically significant difference between treatments for the v iral clearance at 14 davs
outcome and standard of care. In terms of death outcome, onlv combined therapy of Baricitinib and Remdesivir
showed statistically significant risks of ratio (RR= 0.47, 95%CI: [0.23; 0.99]; p = 0.03). Arbidol (RR= 0.46, 95%
CI: [0.23; 0.95]; p = 0.04) was statistically safe drug Ihcm standard of care.

Conclusion: This Network Meta-analvsis suggests that Baricitinib plus Remdesivir is more effective than the other
anti-infective drugs in treating patients with COVID-19 in terms of clinical recovery at 14 davs, mortality and ad-
verse events oufcoimes.
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Introduction

COVID-19 is a respiratory illness caused by a novel
coronavirus named severe acute respiratory syndrome
coronavirus 2 (SARS CoV-2)(1) and it was labeled a
pandemic of international concern by the World
Health Organization on March 11, 2020(2). Its major
mode of transmission is from human to human
through respiratory droplets(3-3) and its clinical
presentations can be from subclinical with mild to
severe infections(6-9). As of 16 July 2021. there were
189.749.287 confirmed cases and 4.083.256 (2.15%)

deaths globally(10). Currently. many anti-infective
drugs are being repurposed for patients with
COVID-19 including remdesivir (used to treat
Ebola virus disease and Marburg virus infections
(11), lopinavir and ritonavir (used to treat HIV/
AIDS (12), chloroquine phosphate or hydroxychlo-
roquine (used to treat malaria (13). tocilizumab
(used to treat rheumatoid arthritis (14), corticoster-
oids, stem cells, among others.



Anti-infective drugs act on SARS-CoV-2 by inhibit-
ing its replication(15). Their effect is higher in the
early stages of the disease because of active replica-
tion of the virus in the early courses of infection(16).
Remdesivir, a broad-spectrum antiviral medication of
nucleotide prodrug adenosine analog, inhibits viral
replication by binding to the viral RNA-dependent
RNA polymerase and terminating RNA transcription
(17). Chloroquine and hydroxychloroquine inhibiting
the fusion of SARS-CoV-2 and the host cell mem-
branes by increasing the endosomal pH.(18) Both
have immunomodulatory effects which are potential
mechanisms of action for the treatment.(19) Lop-
inavir/ritonavir, a protease inhibitor that may inhibit
the action of 3CLpro, leads to disruption of SARS-
CoV-2 replication and appears to be highly conserved
(20). Ivermectin, a well-known anti-helminthic agent
from the late-1970s, eliminate SARS-CoV-2 by in-
hibiting importin o/pl mediated transport of wviral
proteins in and out of the nucleus(21).

Several randomized clinical trials are underway and
currently, there are about 2868 trials registered world-
wide for the treatment of COVID-19(22). Yet. the
only US Food and Drug Administration (FDA)-
approved anti-infective drug is Remdesivir. It has
been approved for the treatment of hospitalized pa-
tients (aged >12 vears and weighing >40 kg)(23). Its
administration was associated with clinical improve-
ments(24) and significantly lower serious adverse
drug reactions (ADRs) when compared to control
groups(25). Mortality was decreased in hospitalized
COVID-19 patients treated with only hydroxychloro-
quine combined with azithromycin(26). Remdesivir,
hydroxychloroquine, and lopinavir regimens had little
or no effect on hospitalized patients with COVID-19
in decreasing overall mortality(27). Recent studies
showed that Ivermectin had beneficial effects in
COVID-19 by reduction of mortality, higher negativi-
ty rate, and higher symptoms alleviations rate(28).
One network meta-analysis done by mixing observa-
tional and RCT studies revealed that anti-
inflammatory agents and remdesivir were associated
with improved outcomes of hospitalized COVID-19
patients(29).

There have been efforts underway to identify effec-
tive drugs for the treatment of COVID-19 there were
a couple of systematic reviews combined with meta-
analysis and/or network meta-analysis carried out to
systematically synthesis the efficacy and safety of
such drugs. However, currently available reviews did
not recommend the best drugs in terms of clinical
recovery. viral clearance. and tolerability: besides,
some are already outdated as new findings are emerg-
ing. There were two such potential reviews. One was
published in April 2021 that reviewed 33 articles
published up to February 2021(30). and the second
was a living review published in May 2021 that in-
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cluded articles published up to December 2020(31).

Therefore. our systematic review and network meta-
analysis aimed to compare the efficacy and safety of
anti-infective drugs for patients with mild to severe
COVID-19.

Methods

The systematic review and network meta-analysis
was conducted and reported following the Preferred
Reporting Items for Systematic Reviews and Meta-
analyses Extension for network meta-analysis
(PRISMA-NMA)(32) (Supplementary material 2).
The protocol was prospectively registered with
PROSPERO2021 (ID: CRD42021230919)(33).

Eligibility

The PICOS (participants. interventions, comparison,

outcomes, and study designs) description model was

used to set eligibility criteria of the study

e Participants: patients with mild, moderate and
severe COVID 19, confirmed by laboratory RT-
PCR or imaging (chest CT scan or chest x-ray).

o Intervention: any anti-infective drug tested to
evaluate its efficacy or safety in patients diag-
nosed with COVID-19. Different dosages and
durations of anti-infective drugs were taken as
individual treatments but separately evaluated
for subgroup analysis.

Comparator: standard of care or placebo.
Outcomes: Primary outcomes were time to clini-
cal recovery and treatment-emergent serious
adverse events. Secondary outcomes were rate of
viral clearance, all-cause mortality, and adverse
events.

¢ Study design: RCTs, published in the English
language.

Search strategy and study selection

We searched PubMed, Cochrane Central Register of
Controlled Trials, COVID-evidence, Cochrane
COVID-19 Study Register, Embase, and clinical trial
registration sites in the US (ClinicalTrials.gov), Eu-
rope (clinicaltrialsregister.eu). and China
(chictr.org.cn) up to 30 April 2022 for all RCTs that
evaluated the efficacy or safety of any anti-infective
drugs. For the PubMed database, we used the MeSH
terms “Antiviral Agents” OR “specific drugs™ AND
“COVID-19” OR “SARS-COV-2" limited to human
studies and published in English languages. Paper
was included if it is RCT investigating anti-infective
drug treatment and clinical outcomes in confirmed
COVID-19 disease with at least one of the outcomes.
Additional potential papers were considered from
reference lists of included articles and other relevant



systematic reviews. The title/abstract was Initially as
well as full text screened by two independent reviewers

and disagreements were resolved by third authors.
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Table 1: Summary characteristics of studies included in the systematic review and network meta-analysis

S Authors/ Setting/ Study Mean Intervention (name, Compara- Outcomes (primary;
N vyear Country: de- age dose, frequency, route tor (name, secondary)
registra- sign; years: etc.) dose, fre-
tion num-  sam- sex ratio quency,
ber ple (M to F) roufe etc.)
size;
arms

1  Chen Single RCT: 45.22/45. 1.Hydroxychloroquine  Standard of  time to clinical recov-

L.2020 center/ 67:3 67/51.33  200mg orally BID for care ery (TTCR): time to
China: (2:2:1) 10 days SARS-CoV-2 RNA
ChiCTR20 39/44/58 2. Chloroquine 1000mg negativity, 2. length of
00030054 orally QD for the first hospital stay 3.

day, then 500 mg QD Changes on chest CT

for additional 9 days scan; 4. duration
(days) of supplemental
oxygenation: 5. fre-
quency of adverse
events; 6. clinical sta-
tus; 7. all-cause mor-
tality:

2 Abd- Multicen-  RCT: 40.35/41. HCQ 400 mg BID in Standard of  1.recovery within 28
Elsalam ter/Egypt: 194:2  09: day 1 followed by 200 care days 2. need for me-
S.2020 NCT04353  (1:1) 57.7/59.8 mg BID for 15 days chanical ventilation, 3.

336 death;

3 Abd- multicen- RCT: 43.48/43. Hydroxychloroquine Hy- 1.recovery within 28
Elsalam ter/Egypt: 191:2 64 400 mg BID on day 1, droxychloro  days. 2.the need for
S2.2020  NCTO04447 (1:1) 54.2/67.4 then200 mgBID for5  quine 400 mechanical ventila-

534 days PLUS zinc sulfate mgBID on  tion, and 3. death
220 mg BID day 1, then
200 mg BID
for 5 days

4 Babalola  Nigerian: RCT: 48.3/39.7 1.Ivermectin 6mg twice lopinavir / time to SARS-CoV-2

OE.2020 ISRCT- 62:3 /44.8; a week. 2. Ivermectin ritonavir negativity:
N4030298  (1:1:1) 71.4/66.7 12mg twice a week for  daily for 2
6 /70 2 weeks weeks

5 Beigel Multicen-  RCT: 58.6/59.2 Remdesivir 200 mg Placebo Time to recovery:

J.2020 ter/ 1062; : loading dose on day 1, clinical status at day
multi- 2(1:1)  65.1/63.7 followed by 100 mg 15, time to discharge,
county; daily for up to 9 days days of hospitaliza-
NCT04280 tion, mortality at 14
705 and 28 days

6 Cao China: RCT: 58/58: lopinavir-ritonavir 400  Standard of  time to clinical im-
B.2020 ChiCTR20 199:2  61.6/59 mg-100 mg orally BID  care provement; Mortality

00029308  (1:1) for 14 days at 28 days, adverse

events. the duration of
mechanical ventila-
tion, the duration of
hospitalization
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7 Caval-  Multicen- RCT: 49.6/51. 1.hyvdroxychloroquine Standard Clinical status at 15 days;
canti ter/ 6635; 3/49.9;  400mg BID plus of care clinical status at 7 days,
A,2020 Brazil; 3 56.7/64. azithromycin 500 mg duration of hospital stays,

NCTO0432 (1:1:1 3/54.2 daily for 7 days. hospital death
2123 ) 2.hydroxychloroquine
400 mg BID for 7 days
8 Doi Japan; RCT; 48.0/51. Favipiravir 1,800mg Favipiravir ~ Time to SARS-CoV-2
Y,2020 jRCTs041 88:2 0: orally BID at least 4 h 1.800mg clearance; SARS-CoV-2
190120 (1:1) 52.3/70. apart on the first day, orally BID  clearance by day 10, death
5 followed by 800mg BID  atleast4 h

for a total of up to 19 apart on the

doses over 10 days six day,
followed by
800mg
orally BID
for a total
ofup to 19
doses over
10 days

9 Furtado  Brazil; RCT; 59-4/6  Azithromycin 500 mg Standard of  clinical status at day 15;

R,2020 NCT0432 447:2 027 orally, nasogastrie, or care mortality at 29 days, length
1278 (1:1) 65/67 intravenous administra- of hospital stays
tion once daily for 10
days

10 Gold- Multi- RCT; 61/62"; Remdesivir 200 mg on Remdesivir  clinical status on day 14;
man county; 397;:2 60/68 day 1, followed by 100 200 mgon  adverse events, time to clin-
J,2020  NCTO0429 (1:1) mg of Remdesivir once  day 1, fol- ical improvement, time to

2899 daily for the subsequent  lowed by recovery, time to modified
4 days. 100 mgof  recovery, death
Remdesivir
once daily
for the sub-
sequent 9
days

11  Horby Multicen- RCT: 66/66.4; lopinavir-ritonavir 400  Standard of 28-day all-cause mortality:
P and ter/UK; 5040, 60/61 mg-100 mg orally for 10  care time to discharge
Land- ISRCT- 2(1:2) days
ray N5018967
M.2020 3.

NCT0438
1936

12 Horby Multicen- RCT: 65.2/65. hydroxychloroquine Standard of  28-day mortality; time until

P.2020  ter/UK: 4716; 4 sulfate 800 mg at base- care discharge, initiation of inva-
SRCT- 2(1:2) 61.5/62. line and at 6 hours, fol- sive mechanical ventilation
N5018967 6 lowed by 400 mg start-

3; ing at 12 hours after the

NCT0438 initial dose and then

1936 every 12 hours for the
next 9 days

13 Hung multicen- RCT; 51-0/52  lopinavir 400 mg/ ri- lopinavir time to a nasopharyngeal

1,2020 ter/Hong 127;2 -0 tonavir 100 mg every 12 400 mg/ swab negative; time to reso-
Kong; (2:1) 52/56 h PLUS ribavirin 400 ritonavir lution of symptoms, length
NCT0427 mg every 12 h PLUS 100 mg of hospital stays: and 30-
6688 three doses of 8 million  every12h  day mortality
international units of for 14days

interferon beta-1b on
alternate days for 14

days
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14 Ivash- Multicen- RCT: Com- [.AVIFAVIR 1600 mg BID  Standard of  Elimination of SARS-
chenk ter/Rus- 60:3 parabl onDay 1, followed by 600 care CoV-2 by Day 10; rate
0 sia: (1:1: e mg BID on Days 2—14 of viral clearance by
A202 NCT044 1) (1600/600 mg). 2. AVI- Day 5. time to normali-
0 34248 FAVIR 1800 mg BID on zation of clinical symp-

Day 1, followed by 800 mg toms. adverse events
BID on Days 2-14
(1800/800 mg)

15 Kamr Single RCT: HCQ 400 orally BID for day  Standard of  disease progression
an center / 500: one followed by 200 mg care within 5 days: viral
M.,20  Pakistan; 2 BID for next 5 days clearance
20 NCT044  (2:1)

91994 .

16 Kasga single RCT: 45/60 400mg sofosbuvir, 60mg Standard of  length of hospital stays:
ri center/ 48:2 daclatasvir and 1200mg rib-  care frequency of ICU ad-
H.202 Iran; (1:1) 46/29  avirin mission, invasive me-

0 IRCT202 chanical ventilation,
0032804 duration of ICU admis-
6886N1 sion, mechanical venti-

lation, frequency and

17 Kham single/ RCT: 56/54; Favipiravir 1600 mgonday  HCQ 400 mg time to clinical recov-
isa Oman; 89:2 53/64 1 followed by 600 mg BID BID on day ery; intensive care unit
F.202 NCTO043 (1:1) for a maximum of 10 days, 1. then (ICU) admission rate,

0 85095 and interferon beta-1b at a 200mg BID mortality within 14 days

dose of 8 million IU (0.25 for 7 days
mg) BID for 5 days

18 Nojo- single/ RCT: 56.6/5 hydroxychloroquine (400mg  Hy- hospitalization duration
mi Iran: 100:  6.2: on first day) followed by 400 droxychloroq and clinical improve-
M,20 IRCT201 2 66/54 mg KALETRA (Lopinavir/ uine (400 mg ment 7 days; death dur-
20 8072504  (l:1) ritonavir) BD on first ing the 30 days of treat-

0596N2 day) fol- ment, duration of hospi-
lowed by talization. need for inva-
ARB (200mg sive mechanical ventila-
TDS) 7to 14  tion
days

19 Ru- multicen- RCT: 41-7/4 Favipiravir 1800 mg BID on  Standard of  time to clinical im-
zhent ter/Rus-  168; 2.0; day 1, followed by 800 mg care provement and the time
sova  sia: 2 43.8/5 BID for up to 9 days to viral clearance:; rate
T.202 NCT045 (2:1) 36 of clinical improvement
0 01783 at Day 7 and the rate of

i viral clearance at Day 3

20 Sadeg multicen- RCT: 58/62  400mg sofosbuvir and 60mg  Standard of  clinical recovery within
hi ter/Iran; 66:2 daclatasvir daily for 14days care 14days: all-cause mor-
A202 IRCT202 (1:1) 61/42 tality, requirement for

0012804 mechanical ventilation,

6294N2 duration of hospital stay
and time to hospital
discharge

21  Sek- Single RCT: 54.38/ Oral AZM 500 mg daily. oral LPV/r mortality, duration of
havati center/ 111;  59.89: oral LPV/r40 0/100 mg 400/ 100 mg  hospitalization and need
E.202 TIran 2 50/41  twice daily and oral HCQ twice daily for intensive care unit
0 (1:1) 400 mg daily for 5 days and oral (ICU) admission

HCQ 400 mg
daily for 5

days




176

23 Spin- multicen- RC  36/58/5 Remdesivir 200mg Standard clinical status on day 11; ad-
ner ter/United T:5 7 intravenously on day 1,  of care verse events, time to recovery,
C.202  States, 84. 61/60/6 followed by 100mg time to clinical improvement, all
0 Europe, 3 3 once daily for the sub- -cause mortality

and Asia;  (1:1 sequent days, infused
NCTO0429 :1) over 30 to 60 minutes
2730 (5 and 10 days)

24  Tang  multicen- RC  48.0/44. Hydroxychloroquine Standard Negative conversion by 28
W,20  ter/ China; T; 1: 42/40 loading dose of 1200 of care days; all cause death
20 ChiCTR2 150 mg daily for three days

00002986 :2 followed by a mainte-
8 (1:1 nance dose of 800 mg
) daily (total treatment
duration: two or three
weeks

25 Ud- multicen- RC  43.6/43. oral favipiravir (1800 Standard time to the cessation of oral
wadia  ter/ India; T; 0; 51/57 mg BID loading dose of care shedding of the SARS-CoV-2
2,202 CTIRU202 147 on day 1; 800 mg BID virus, hospital discharge; time
0 0/05/0251 ;2 maintenance dose there- to clinical cure, ventilation

14 (1:1 after) for 14 days (noninvasive or mechanical),
) time to hospital discharge

26 Wang multicen- RC  66-0/64 intravenous Remdesivir  Placebo time to clinical improvement;

Y,202 ter/China; T; 0 (200 mg on day 1 fol- all-cause mortality at day 28,
0 NCT0425 237 356/65 lowed by 100 mg on frequency of invasive mechani-
7656 ;2 days 2-10 in single cal ventilation, duration of hos-
(2:1 daily infusions) pital admission
)

27  Yuepi single- RC  50.7/50. lopinavir (200mg)/ Standard rate of positive-to-negative to
ng center/ T 5/44.3"; ritonavir (50mg) orally  of care day 21; rate of positive-to-
1,202  Guang- 86; 50/45.7/ BID, 500 mg, each time negative to day 14
0 zhou, Chi- 3 41.2 tor 7-14 days), arbidol

na; (2:2 (100mg) (orally TID,
NCT0425 :1) 200mg daily for7-14
2885 days)

28  Ah- Single RC 42:46 l.oral ivermectinl2 mg  Placebo time required for virological
meda  center/ T once daily for 5 days. clearance, remission of fever
S,202  Bangla- 72; 2. oral ivermectin plus (37.5 C) and cough within 7
1 desh 3 doxycycline (12 mg days; duration of hospitaliza-

(1:1 ivermectin single dose tion, all-cause mortality, Drug
:1) and 200 mg doxycy- safety

cline on day 1, followed

by 100 mgevery 12 h

29 Dab-  multicen- RC  36.15/3 chloroquine 600 mg 1600 mg Death, hospitalization, need
bous ter/ Egypt; T; 4.86; tablets twice daily for of favipi- mechanical ventilation
H.202 NCTO0435 96; 52.1/45. 10 days; ravir twice
0 1295 2 5 a dayon

(1:1 the first

) day and
600 mg
twice a
day from
the 2 t0 10
day

30  Ader  multicen- RC  65/63/6 1.lopinavir/ritonavir Standard clinical status at day 15; SARS-
F, ter/ T; o (400 mg lopinavir and of care CoV-2 quantification in respira-
2021 France; 583  71.7/73. 100 mg ritonavir every tory specimens, safety analyses

un- ;5 1/70.9 12h for 14 days).
published/ (1:1 2. hydroxychloroquine
NCT0431  :1: (400 mg twice on day 1
5948 1:1) then 400 mg once daily

for 9 days)
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31 Beltran un- RCT 48.9/56/ 1.Hydroxychloroquine, 400  Placebo duration of hospitali-
G. 12021 publishe ; 53.8; mg BID on the first day and zation, the total dura-
d/ 106; 66.6/58. subsequently, 200 mg BID tion of hospitaliza-
NCT043 3 3/62.1 for 4 days. tion, and the safety
91127 (1:1 2.ivermectin, 12 mg or 18
1) mg

32  Brown NCT043 RCT 51/58; hydroxychloroquine 400mg  Azithromycin ~ Day 14 COVID ordi-

S,2021 29832 ; 85,  44/33 BID on the first day, fol- loading dose nal outcomes scale;
2 lowed by 200 mg BID for of 500 mg on hospital-free, ventila-
(1:1) the following 4 days (total the first day, tor-free, and intensive
dose,2.4 gm followed by care unit (ICU)—free
250 mg daily days
for the next 4
days (total
dose, 1.5 gm)
33 Dabbous Egypt: RCT 36.3/36. favipiravir 3200mg at dayl hydroxychlo- SARS-CoV-2 viral
HM,2021 NCT043 ; 4; 50/50 followed by 600mg twice roquine 800mg  clearance on days 3,
49241 100; (day2-day10) at dayl1 fol- 7. and 14; clinical
2 lowed by outcomes on days 3, 7
(1:1) 200mg twice and 14
(day2- 10) and
oral oseltami-
vir
75mg/12hour/
day for 10
days

34 Dubée multi- RCT 76/78";  800mg hydroxychloroquine  Placebo death or tracheal intu-

V,2020 center/ ; 52/44.8  on Day 0 followed by bation within 14 days:
France;  250; 400mg per day for 8 days mortality and clinical
un- 2 evolution at Day 14
publishe (1:1) and 28, viral shedding
d/ at Day 5 and 10
NCT043
25893

35 Elgazzar multi- RCT 57.45/5 Ivermectin 0.4mg/kg body hydroxychlo- clinical, laboratory

A2020 center/ ; 6.7; weight maximum 4 tablets roquine (400 improvement; adverse
Egypt: 600: 70/70.5 (6mg /tablet) once daily mg every 12 events
un- 2 dose hours for one
publishe (1:1) day followed
d/NCT by 200 mg
0466846 every 12 hours
9 for 5 days)
36 Galan Brazil RCT 54.8/51. 1.CQ diphosphate (450 mg, ivermectin (14 need of supplemental
L.2021 > 9/53.2;  BID on day 0, and once mg once at day 02, invasive ventila-
168; 356.8/57/ daily from day 1 to day 4, 0+ 1 placebo  tion, admission in
3 8/60.7 total dose 2.7 g). 2.HCQ tablet at day 0, ICU, death
(1:1: sulfate (400 mg twice on and once daily
1) day 0, and once daily from from day 1 to
day 1 to day 4, total dose day2,+1
249 placebo tablet
daily from day
3 to 4, total
dose 42 mg)

37 Hernan-  Mexico; RCT 350/49; HCQ orally or by nasogas- Placebo Mortality; days of
dez- Un- : 82/68 tric tube, 200 mg BID for mechanical ventila-
Cardenas publishe 214; 10 days tion, days of hospital-
C, 2021 d/ 2 ization and cumula-

NCT043 (1:2) tive incidence of seri-
15896 ous adverse events
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38 Horby  Multi- RCT 65:4/65 Azithromycin 500 mg daily  Standard of 28-day all-cause
P and center/ : 2% by mouth or intravenously care mortality
Land- UK 776  62/62 for 10 days or until dis-
ray NCT043 3:2 charge
M,202 81936/ (1:2)
1 ISRCT-
N501896
39 Huang  single- RCT 40.3/43. 1.RBV loading dose of 2g, RBV plus median interval to
¥ center/ : 3/43.8; followed by oral doses of LPVir SARS-CoV-2 nu-
Q,2020  China; 101; 55/53/2  400-600mg TID depending cleic acid negativi-
ChiCTR 3 8 on patients’ body weight, ty, the proportion
2000029  (1:1: for 14 days. 2. of patients with
387 1) LPV/r orally at a dose of SARS-CoV-2 nu-
400 mg/100 mg per dose cleic acid negativity
BID for 14 days at day 14, the mor-
tality at day 28, the
proportion of pa-
tients re-classified
as severe cases, and
adverse events
40  Kalil Multi- RCT 55.8/55; Remdesivir intravenously Baricitinib 4-  time to recovery;
A2021  county; : 64.3/61. 200-mg loading dose on mg daily dose  clinical status at
NCT044 103 9 day 1, followed by a 100- (either orally day 15
01579 3:2 mg maintenance dose ad- [two 2-mg
(1:1) ministered daily on days 2 tablets] or
through 10 through a
nasogastric
tube) for 14
day
41  Lou China; RCT 53.5/58/ 1. Baloxavir marboxil 80 Standard of percentage of sub-
Y,2020 ChiCTR ;29; 352.5; mg once a day orally on care jects with viral
2000029 3 70/77/7  Day 1 and Day 4; for pa- negative by Day 14
544 11: 0 tients who are still positive and the time from
1) in virological test, they can randomization to
be given again on Day 7. clinical improve-
2. Favipiravir 1600 mg or ment; adverse
2200mg orally, followed by events, death
600 mg each time, three
times a day, and the dura-
tion of administration was
not more than 14 days
42  Medina single RCT 37/37;  Ivermectin 300 ug/kg per Placebo time to resolution
E,2021  center/ 400  39/449  day for 5 days of symptoms within
Colom- =3 a 21-day: adverse
bia; (1:1) event
NCT044
05843

Data extraction

clearance. death. and adverse events

Data extraction was performed by two independent
reviewers and disagreements were resolved by third
authors. The data collection format was adapted from
the Cochrane data extraction tool(34). Extracted in-
formation was included the first author’s name and
year of publication, setting, country, study design,
follow-up duration, age (mean/median), the propor-
tion of male participants. treatment characteristics
(name, dose, route, frequency, duration), sample size,
study funder, type of statistical analysis, proportion
or number of participants with clinical improvement,
proportion or number of participants with viral

Data synthesis and analysis

We summarized the included articles with a descriptive
table. We did direct pairwise meta-analyses using stand-
ard inverse-variance fixed-effect by meta command of
RStudio Version 1.2.5019 for studies reported in head-to
-head comparisons for all supposed primary outcomes.
We computed the odds ratio (OR) and risks ratio (RR)
and its 95%confidence interval (CI) for the dichotomous
variables and mean difference (MD) for continuous out-
comes. We tested between-study heterogeneity in

each pairwise using I * statistics (35).



A network meta-analysis (NMA) was performed us-
ing the netmeta commands in the RStudio Version
1.2.5019 to combine all direct and indirect compari-
sons (36). The geometry network maps were drawn to
give an overview of the relationships between each
pair of treatments (37). We have checked the major
assumptions: (1) similarity. (2) inconsistency
(disagreement between the different sources of evi-
dence), and (3) intransitivity (38. 39). The network
forest to summarize an effect size as pooled OR and
RR with a 95% confidence interval (CI) setting a p-
value of less than 0.05. We used the league tables to
display the relative efficacy and safety outcomes(40).
Inconsistency was quantified using the global Q test
and locally wusing the so-called node-splitting
(SIDDE) (41. 42). The surface under the cumulative
ranking area (SUCRA) and P-score were used to
show the hierarchy of superiority among interven-
tions(43).

Quality assessment

We used the version 2 risk of bias Cochrane assess-
ment tool (RoB2) for evaluating each selected RCT
(44) and for each outcome. The tool is structured into
five domains: the randomization process; deviations
from intended interventions; missing outcome data:
measurement of the outcome and selection of the
reported result. We assessed the quality of evidence
using an extension of the standard GRADE-NMA
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(Grading of Recommendations, Assessment. Devel-
opment and Evaluation extension to network meta-
analysis) approach which is based on the contribu-
tions of the direct comparisons to the estimation in
the network meta-analysis(45). We downgraded evi-
dence based on the five GRADE considerations
(study limitations. consistency of effect. imprecision.,
indirectness, and publication bias) and categorized
into four levels: high. moderate. low, and very low.

Sensitivity and subgroup analysis and publication
bias

We performed a sensitivity analysis on the impact of
high risk of bias studies. Subgroup analysis was done
among different severity of disease (mild. moderate
and severe COVID 19). The publication bias was
assessed by a comparison-adjusted funnel plot to
identify small study publication bias.

Results

Study characteristics

From the total 1,017 articles retrieved, 68 studies met
the eligibility criteria, of which 16 excluded from the
main analysis because of risk of bias. A total of 42
studies were included in the systematic review and
network meta-analysis (Figure 1). The selected stud-
ies involved a total of 37.429 participants, with a
mean age of 50.1years and 77% male. The details of
study characteristics are given in (Table 1).

[ Identification of studies via other methods ‘

Websites (n =16)
Citation searching (n =2)

Reports scught for retriaval T —

(n=18)

Reports assessed for Not eligible (n =8)
ehgebiity No resuits fourd (n
(n=8) =)

-
Records identified from Records removed before screening
Datsbases (n=288) |~ > Duphicate records ramcved (n
Registers (n = 522) =150)
— l
G
(n =820) + | Records excluded (n =457)
Reports sought for
retrieval
(n=183)
Reports excluded
i e for Not eligile (n =85)
(n =158) | No full article found (n =25)
No data (n =11)
Studies included in review and
; snalysis
(n=42)
—

Figure 1: PRISMA flow chart of study selection for inclusion in the systematic review and network meta-analysis
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The geometry network maps presentation of all treat- As per RoB2 risk of bias evaluation using the Excel
ment compaisons for each outcome is presented below tool ROB2 IRPG beta v7, 42 studies had some
(Figure 2). _ o _ concern of risk of bias (62%). 18 studies were found
There were more than 22 different anti-infective drugs to have a low risk of bias (27%). while the remain-
including Arbidol, Azithromycin, Baloxavir Marboxil, ing eight studies had a high risk of bias (11%)
Baricitinib, Chloroquine. Daclatasvir. Favipiravir. Hy- (Figure 3).

droxychloroquine, Ivermectin, Lopinavir-Ritonavir,
Ribavirin., Sofosbuvir. Remdesivir, Placebo. Standard of
care and their combinations. Standard of care treatment
is selected as reference therapy for the analysis of NMA.

Figure 2: Network graph of eligible articles of anti-infective drugs for patients with mild to severe COVID-
19. (A) Clinical recovery rate at 14 days; (B) Viral clearance rate at 14 days: (C) Mortality rate: (D) Adverse
events. The thickness of the lines proportional to the number of studies evaluating each direct comparison and
shaded triangle represents multi-arm trial.

Srem. remdesivir for 5 days; arb. arbidol; a: azithromycin; bal: baloxivir; barem: baricinib plus remdesivir; chl: chloro-
quine; fav: favipiravir; hvd: hydroxychloroguine; hyvdz: hvdroxychloroquine plus azithromycin, ive: ivermectin, iverd:
Ivermectin plus doxyeycline; Ipr: lopinavir-ritonavir; pla: placebo; rem: remdesivir; sd. sofosbuvir plus daclatasvir; sdr;
sofosbuvir/ daclatasvir/ ribavirin, soc: standard of care.

As percentage (intention-to-treat)

Overall Bias I =
Selection of the reported result

Measurement of the outcome

|
|
Mising outcome data I @™
Deviations from intended interventions I

_

Randomization process
m Low risk Some concerns M High risk

Figure 3: risks of bias diagram for all eligible studies assessed



Meta-analysis

Pairwise meta-analysis had shown higher statistically
significance odds of clinical recovery rate at 14 days
when Favipiravir (OR= 2.20: 95%CI: (1.22: 3.97);
4RCT) than standard of care but Hydroxychloroquine
(OR= 1.28 95%CT: (0.83:1.97); 3RCTs) has low odds
of clinical recovery rate at 14 days than standard of
care (Supplementary material 3, Table 1). No drug
had no statistically significant difference in direct
comparison to the standard of care treatments for
viral clearance rate at 14 days: Favipiravir (OR
=1.94; 95%CTI: (0.97; 3.86), SRCTs), Hydroxychloro-
quine (OR= 0.86: 95%CI: (0.62: 1.20), SRCTs) and
Lopinavir/Ritonavir (OR= 1.02: 95%CI: (0.61; 1.73),
2RCTs) (Supplementary material 3, Table 2). Reduc-
tion in death rate due to COVID-19 was not better for
Sofosbuvir plus Daclatasvir (OR= 0.36: 95%CI:
(0.13; 1.04); 3RCTs) and Lopinavir/Ritonavir (OR=
1.08: 95%CI: (0.95: 1.23); 3RCTs) than standard of
care (Supplementary material 3, Table 3). Favipiravir
(OR= 1.35: 95%CTI: (1.08; 1.70); 3RCTs), Lopinavir/
Ritonavir (OR= 1.15: 95%CTIL: (1.02; 1.29); 4RCTs),
and Hydroxychloroquine (OR= 1.17: 95%CI: (1.03:
1.32); 5RCTs) were less tolerable than standard of
care in treating COVID-19 (Supplementary material

3, Table 4).

Network meta-analysis
Clinical recovery rate at 14 days

The network meta-analysis with 35 papers investigat-
ing 17 treatment drugs in 6,228 participants identified
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more than five drugs statistically significant in in-
creasing the clinical recovery at 14 days than stand-
ard of care (Supplementary material 3, Table 1). In
general. network forest plot by frequentist approach
has shown that Ivermectin (OR= 3.01; 95%CI: (1.82;
5.00); p-value < 0.0001, moderate certainty of evi-
dence), Remdesivir for 5 days (OR= 1.86: 95%CTI:
(1.27; 2.74); p-value 0.0016, low certainty of evi-
dence), combined Remdesivir and Baricinib for 10
days (OR= 2.20; 95%CI: 1.34; 3.53; p-value 0.002,
low certainty of evidence). Favipiravir (OR= 2.20;
95%CT:( 1.32: 3.60); p-value 0.002), Remdesivir for
10 days (OR= 1.50; 95%CI:( 1.03: 2.20): p-value
0.03, low certainty of evidence) and Sofosbuvir plus
Daclatasvir (OR 3.63; 95%CI 1.02; 12.93; p-value
0.05, low certainty of evidence) were more effective
than standard of care in clinical recovery at 14 days
(Figure 5). Hierarch by frequentist P-score ranked
Ivermectin drug (83.3%) as the best top followed by
Sofosbuvir plus Daclatasvir (80.7%), combined
Remdesivir and Baricinib for 10 days (68.8%) and
Favipiravir (67%) (Figure 4). The total global hetero-
geneity for this network overall was statistically sig-
nificant low heterogeneity (I*= 53% (15.6%: 73.9%):
p value = 0. 008). Then the node splitting method
(Separate indirect from direct design evidence
(SIDDE)) revealed that there was evidence of local
inconsistency identified in several pair of closed
loops of networks comparison in clinical recovery at
14 days outcome.
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Figure 4: Hierarchy rank plot of network meta-analysis of Anti-infective drugs for clinical recovery at 14

days: P-score (A) and SUCRA (B)

Srem: remdesivir for 5 days; arb: arbidol; a: azithromyein; bal: baloxivir; barem: baricinib plus remdesivir; chl: chloroquine;
fav: favipiravir; hyd: hydroxychloroquine; hydz: hydroxychloroquine plus azithromycin; ive: ivermectin; iverd: ivermectin
plus doxycycline; lpr: lopinavir-ritonavir; pla: placebo; rem: remdesivir; sd: sofosbuvir plus daclatasvir; sdr; sofosbuvir/

daclatasvir/ ribavirin; soc: standard of care.
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Forest plot of OR for clinical recovery at 14 days per each intervention drugs versus SOC

Treatment (OR clinical recovery at 14 days) OR 95%-Cl
Chloroguine — 0.17 [0.02; 1.63)]
Arbidol — 096 [0.29; 3.14]
SOC 1.00

Hydroxychloroguine —— 1.19 [0.83; 1.70]
Sofosbuvir —— 122 [051; 296)
Hydroxychloroguine plus Zinc —— 1.29 [0.70; 2.39]
Placebo Hl- 146 [096; 222]
Remdesivir H- 149 [1.04; 2.15]
Lopinavir plus Ritonawvir Hl— 169 [096; 297]
Sremdesivir = 186 [1.27, 2.74]
Baloxavir marboxil —— 195 [040; 937]
Favipiravir — 217 [1.32; 3.59]
Baricitinib plus Remdesivir —— 218 [1.34; 3.53]
lvermectin plus Doxycycline 284 [0.37; 21.48]
lvermectin —— 3.01 [1.82;, 4.96]
Sofosbuvir plus Daclatasvir ———— 363 [1.02;, 1293]
Sofosbuvir plus Daclatasvir plus Ribavirin ; | | 1 ‘I 7.98 [0.39; 163.33]

0.05 051 2 10 50
Favors Standard of Care  Favors Intervention drugs

Figure 5: Forest plot. Network meta-analysis estimates of drug-level versus standard of care for the clinical

recovery at 14days outcomes.

Viral clearance rate at 14 days

19 papers reporting on 11 treatment drugs involved
1.759 participants were presented by frequentist ap-
proach network graph (Figure 2) and relative esti-
mates of effective by Netleague table (Supplementary
material 3, Table 2). There was no statistically signif-
icant difference between an anti-infective drug in
terms of viral clearance at 14days comparing to the
standard of care: Arbidol (OR 1.55; 95%CI 0.65;
3.72). Favipiravir early treatment (OR 1.51: 95%CI
0.42: 5.49),

Lopinavir/ Ritonavir (OR 1.29; 95%CI 0.68: 2.47)
and Sofosbuvir (OR 1.59; 95%CT 0.37: 6.76) (Figure
6). Surface under the cumulative ranking curve
(SUCRA) hierarchy ranked Arbidol best top safe
drug (SUCRA = 74.2%) followed by Sofosbuvir
(SUCRA = 68%) and Favipiravir (SUCRA = 67.6%)
as third best drug (Figure 7). Global heterogeneity/
inconsistency was revealed with wide confidence
interval (heterogeneity: P =24.7% (0.0%:; 61.7%); Q
= 14.6; p-value = 0.20).

Forest plot of OR for viral clearance at 14 days per each intervention drugs versus SOC

Treatment (OR viral clearance at 14 days) OR  95%-CI
Baloxavirmarbouil 0.53 [0.08: 3.60]
Ivermectin —_— 0.69 [0.25; 1.88]
placebo 0.91 [0.46; 1.80]
Hydroxychlorogquine T 0.068 [0.62: 1.48]
standard of care 1.00

Hydroxychloroguineazithromycin _— 1.01 [0.26; 3.48)
Favipiravir — 1.16 [0.61: 2.22)
LopinavirRitonavir e 1.20 [0.68; 2.47)
Favipiravirearly —_——— 1.51 [0.42: 5.40)
Arbidol —— 1.55 [0.65; 3.72)
Sofosbuvir — | = — 1.50 [0.37. 6.76]

0102 05 1

Favors Standard of Care

2

5 10

Favors Intervention drugs

Figure 6: Forest plot. Network meta-analysis estimates of drug-level versus standard of care for the viral

clearance at 14 days outcomes
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Figure 7: Sucra plot of network meta-analysis of Anti-infective drugs for viral clearance at 14

Mortality rate

The network meta-analysis of 47 studies examining
20 treatment drugs involved 34.461 participants was
plotted by network graph (Figure 2) and their rela-
tionship by a league table (Supplementary material 3,
Table 3). Statistically significant lower risks of mor-
tality were shown for combined Baricitinib with
Remdesivir therapy than standard of care therapy
(RR= 0.47: 95%CT: (0.24: 0.94): P-value 0.03: very
low certainty of evidence). Remdesivir for five days
(RR= 0.53; 95%CI: (0.25: 1.13); P-value 0.10: low
certainty of evidence), Ivermectin (RR= 0.75; 95%
CI: (0.49; 1.14); P-value 0.18: low certainty of evi-
dence)., Remdesivir for 10 days (RR= 0.75: 95%CI:
(0.47: 1.16): P-value 0.19; low certainty of evidence)
and Hydroxychloroquine plus Azithromycin (RR=
0.61; 95%CT: (0.22: 1.73): P-value 0.35; very low

Treatment

Baricitinib plus Remdesivir
Arbidol

certainty of evidence) decrease death but statistically
not significant (Figure 8). Ranking analysis for mor-
tality performed with surface under the cumulative
ranking curves (SUCRA) strongly suggested that
combined Baricitinib with Remdesivir therapy was
the first top best (effective) treatment (SUCRA
=85.4%) followed by remdesivir for 5 days second
best drug (SUCRA = 79.3%). and Ivermectin third
best drug (SUCRA = 68%) in decreasing mortality
and P-score of frequentists also suggest similar hier-
archy (Figure 9). The heterogeneity tau for this net-
work overall was 0.10, which we considered low het-
7.2% (0.0%; 36.5%))
and Q statistic was used to assess consistency under
full

(consistency between designs) revealed no incon-

erogeneity (Heterogeneity I°

the assumption of a design-by-treatment

sistency seen with Q = 12.06 (p value 0.84).

Forest plot of OR for mortality per each intervention drugs versus SOC
R

(OR death) 95%—CI

[0.24; 0.94]
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S5Remdesivir

Hydroxychlorogquine plus Azithromycin
Remdesivir

Ivermectin

Chloroquine
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Sofosbuvir plus Daclatasvir plus Ribavirin
Placebo

Azithromycin

Remdesivir plus Interferon
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Figure 8: Forest plot. Network meta-analysis estimates of drug-level versus standard of care for the Mortality
outcomes. SRemdesivir-Remdesivir for five days; Remdesivir- Remdesivir for ten days
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Figure 9: SUCRA of network meta-analysis of Anti RN drugs for mortality.

Adverse events

An adverse event outcome was reported by 42 studies
involving 22 treatment agents on 9,790 patients with
COVID19 infection and have been shown by network
geometry (Figure 2). Arbidol therapy results statisti-
cally significant low risks ratio than the standard of
care therapy (RR= 0.46; 95%CI: (0.23; 0.95); p-value
0.04: very low certainty of evidence), and Sofosbuvir/
Daclatasvir (RR= 0.40; 95%CI: (0.12: 1.03); p-value
0.056). but Hydroxychloroquine (OR= 1.17: 95%CI:
(1.06; 1.29); p-value 0.002), lopinavir-ritonavir ver-
sus standard of care (OR= 1.26; 95%CI: (1.15; 1.38);
p-value < 0.0001), and remdesivir versus standard of
care (OR=1.20: 95%CI: (1.20; 1.34); p-value 0.002)

had statistically significant high risks ratio in devel-
oping adverse events Figure 10, Figure 11, Supple-
mentary material 3). (Ranking analysis for adverse
event was performed with P-Score probability strong-
ly suggested that Sofosbuvir/Daclatasvir (P-Score =
95.4%) as top safe drug and Arbidol (P-Score =
94.1%) the second safe drug and standard of care (P-
Score = 76.3%) as third safe drug in treatment of
COVID-19. We quantified the heterogeneity with I
as moderate (heterogeneity I = 61.9% (45.1%:
73.6%) and global inconsistency was found assessed
by Q statistic after detaching of single designs and
SIDDE approach (Cochran’s Q= 60.23; p-value <
0.0001) and identified on several network loops com-
parison.

Intervention drugs vs. Standard Of Care for adverse events

[‘I‘r-atmcnt (Fixed Effect Model) RR 95%—CI
Sofosbuvir/Daclatasvir 1 0.37 [0.14; 1.03]
Arbidol —_— 0.46 [0.23; 0.95]
Sofosbuvir/Daclatasvir/Ribavirin —_— 0.80 [0.38; 1.67]
Lopinavir/Ritonavir/Hydroxychloroquine 0.92 [0.13; 6.49]
SOC 1.00

Chloroquine —— 1.02 [0.70; 1.51]
Baricitinib/Remdesivir 1.05 [0.87; 1.26]
Ivermectin 1.09 [0.95; 1.26]
S5Remdesivir 1.12 [0.97; 1.29]
Placebo 112 [1.01; 1.25]
Favipiravir -— 1.14 [0.94; 1.38]
Ribavirin —t=— 1.15 [0.85; 1.56]
Sofosbuvir —f-— 1.15 [0.84; 1.58]
Azithromycin 1-— 1.15 [0.92; 1.44]
Hydroxychloroquine 1.17 [1.06; 1.29]
Remdesivir = 1.20 [1.07, 1.34]
Lopinavir/Ritonavir = 1.26 [1.15; 1.39]
Hydroxychloroquine/Azithromycin —-— 1.48 [1.18; 1.87]
Baloxavir Marboxil —t— 1.52 [0.73; 3.17]
Lopinavir/Ritonavir/Ribavirin —-— 1.52 [1.23; 1.89]
Remdesivir/Interferon 259 [1.41, 4.75]
Chloroquine/Hydroxychloroquine ; ; | | | ; 3.92 [0.45; 33.95]

0.1 02 05 1 2 5 10

Favors Intervention drugs Favors Standard Of Care

Figure 10: Forest plot. Network meta-analysis estimates of drug-level versus standard of care for the ad-
verse event outcomes. CI: Credible interval; SOC: standard of care; RR: Risk Ratio
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Figure 11: Netmeta P-Score hierarchy probability of network meta-analysis of Anti-infective drugs for any ad-

verse events.

Sensitivity and subgroup analysis

The result of sensitivity analysis on the low risks of
bias articles found that Ivermectin (OR= 3.00; 95%
CI: (1.81: 5.00); p-value < 0.0001, low certainty of
evidence), Remdesivir for 5 days (OR= 1.87: 95%CI:
(1.27; 2.75); p-value 0.002, low certainty of evi-
dence), combined Remdesivir and Baricinib for 10
days (OR= 2.20; 95%CI: (1.34: 3.53); p-value 0.002,
low certainty of evidence), Remdesivir for 10 days
(OR= 1.50: 95%CI: (1.03: 2.20); p-value 0.03. low
certainty of evidence) and Sofosbuvir plus Daclatas-
vir (OR= 3.63; 95%CI: 1.02; 12.93; p-value 0.05, low
certainty of evidence) were more effective than stand-
ard of care in clinical recovery at 14 days
(Supplementary file). Subgroup analysis found
Remdesivir for 10 days caused statistically significant
serious adverse events (RR= 1.43: 95%CI: (1.16;
1.75):; p-value 0.0009). Lopinavir-Ritonavir (RR=
1.52: 95%CI: 1.22; 1.90); p-value 0.0002), Hy-
droxychloroquine (RR= 1.35: 95%CI: (1.06; 1.70): p-
value 0.01). and Placebo (RR= 1.80: 95%CI: (1.40;
2.35): p-value <0.0001) (Supplementary file).

Publication bias

According to the comparison-adjusted funnel plots,
there was no sign of asymmetry found in three out-
comes. But, we identified publication bias for ad-
verse events outcome which indicates that there are
small-study effects in our network (p = 0.06)
(Supplementary file. D).

Discussion

In this latest systematic review and network meta-
analysis. we have analyzed I3anti-infective drugs
pooled from 68 RCTs up to 30 April 2022. We found
that our NMA showed several drugs including Iver-
mectin, Remdesivir, combined Remdesivir and Bari-
cinib, Favipiravir and Sofosbuvir plus Daclatasvir are
statistically significant in increasing the rate of clini-
cal recovery at 14 days than standard of care. Howev-
er, there was no statistically significant difference
between assessed drugs versus standard of care in-
terms of clinical recovery rate but there are drugs like
Arbidol, Favipiravir, Lopinavir/Ritonavir and Sofos-
buvir revealed high odds of increased viral clearance
at 14 days. This review also found that treating with
combined Baricitinib with Remdesivir, Remdesivir,
Ivermectin. and Hydroxychloroquine plus Azithro-

mycin had lower risks of ratio in terms of mortality
than treating with standard of care. We revealed from
this NMA Arbidol and Sofosbuvir/Daclatasvir were
the highly tolerable drugs (statistically significant low
risks ratio) than the standard of care therapy.

We have evaluated from our NMA that ivermectin
was the best top drug in terms of increasing clinical
recovery rate at 14 days. while sofosbuvir plus
daclatasvir was second-best and a combination of
remdesivir and baricinib was third-best compared to
the standard of care therapy.

A systematic review and meta-analysis on ivermectin
with random effect model revealed that ivermectin
led to significant clinical improvement compared to
usual therapy (OR=1.98, 95% CI. (1.11. 3.53):
P=0.02) similar to a previous meta-analysis (OR=
1.38: 95%CI: (0.85, 2.24); p-value 0.187).(46) How-
ever. the meta-analysis only included three studies in
the meta-analysis and all were deemed to provide low
certainty evidence. A previous systematic review and
meta-analysis on efficacy of remdesivir found
that remdesivir did not decrease all-cause mortality
(RR= 0.71, 95%CIL: (0.39 to 1.28), F= 43%)(47)
which contradicts our re§ult (OR=0.61 95%C:I( 0.42:
0.88): p-value 0.009; I'= 23%). However, another
meta-analysis published in June 2021 reported a sig-
nificantly reduced mortality rate with the use of
remdesivir (RR= 0.39:; 95% CI: (0.27, 0.56): p <
0.00001).(48)

A previous systematic review and meta-analysis on
favipiravir group for the treatment of patients with
COVID-19 revealed significant clinical improvement
on day 14 (OR 3.03; 95%CI 1.17, 7.80) but no differ-
ence for rate of viral clearance (OR=2.19: 95%CI
0.69. 6.95). (49) and our result is in agreement (OR=
2.04: 95%CT: (1.25, 3.33): p-value 0.0042. F = 0%).
An updated systematic review and network meta-
analysis of 25 RCTs published in January 2021 re-
ported that remdesivir for 10-day compared to stand-
ard care were associated with a higher clinical im-
provement rate.(50) Our finding is similar to the pre-
vious finding in that remdesivir showed an increased
clinical recovery rate by 49% (OR= 1.51: 95%CTI:
(1.04, 2.18); p-value 0.03). Another updated article
with 196 trials enrolling 76, 767 patients reported
reduces deaths with remdesivi compared with



standard care (OR= 0.90; 95%CI: (0.72,1.11); low
certainty) (51). which is comparable to our finding
(OR= 0.70: 93%CL: (0.35.1.38): low certainty)
(Supplementary material 3).

This review may have possible limitations that would
serve as an important opportunity for future reviews.
Though we included more than seven databases in
our search to make the meta-analysis the largest.
there were still some databases that the review did not
include and this may affect the comprehensiveness of
the study. We included 68 articles that had sufficient
evidence for analysis. The COVID-19 therapeutic
options are moving very quickly and active candi-
dates are emerging that this review may not have cov-
ered. Anfi-inflammatory drugs or monoclonal anti-
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and Ivermectin had statistically significant in clinical
recovery at 14 days. We recommend there will be
more and multinational studies to identify the effect
of Ivermectin and Arbidol on treatment of COVID-
19.
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Conclusions

Baricitinib plus Remdesivir is more effective than the
other 22 anti-infective drugs in the rate of clinical
recovery at 14 days and mortality outcomes of pa-
tients with COVID-19. while no statistically signifi-
cant difference in viral clearance at 14 days and safe-
ty outcomes. Arbidol drug is the tolerable treatment
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