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Review Article

Efficacy and safety of Remdesivir in
patients with Covid-19: A review of
systematic reviews and meta-analyses

Simintaj Sharififar!, Alireza Dadashi?, Amirhossein Orandi?,
Ebadollah Shiri Malekabad**, Saeed Khorramnia3, Farshid Alazmani Noodeh®

Abstract

Background and aims: Remdesivir is an antiviral drug that is widely used in
patients with Covid-19. The aim of this study was to review the
systematic review and meta-analysis studies of Remdesivir in
patients with Covid-19.

Methods: An electronic search was conducted in PubMed, Scopus,
Cochrane Library, and Web of Science databases up to December
2021. In addition, other databases were searched. A manual search
of studies and other sources was also conducted to find evidence.
The tool (Overview Quality Assessment Questionnaire) was used to
evaluate the quality of articles.

Results: Seventeen systematic review and meta-analysis studies were
included in the study. The results showed that Remdesivir in seven
studies reduced the mortality of patients with Covid-19 and in seven
other studies had no effect on reducing patient mortality compared to
the control group. Other findings of the study also showed that
Remdesivir increased clinical improvement, increased clinical
recovery, reduced clinical recovery time, and accelerated the
discharge time of patients with Covid-19 from the hospital. Side
effects were well tolerated in most studies in the Remdesivir group.
Adverse events were mild and moderate in most studies in the
Remdesivir group.

Conclusion: The findings of the study showed that the mortality rate in
patients treated with remedsivir in studies is different, so it is better to
use this drug with caution. Adverse events were well tolerated.

Keywords: Remdesivir, Clinical Efficacy, Drug
Biomarkers, Systematic Review, Meta-Analysis, COVID-19
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Meta-analysis, and Systematic review



OLSen 9 )3 i oo

19-3295S Oblow U3 2 gawsey

Obless ) ygmwde) (59515 0 3)ly Jloilyb g e pllas )90
ol 0a 0313 L5 Y Jada ) (axdllas VYY) VA= 468

Ol Cwiss”

(Y 3jlsel awgio) 392 bawgio Clallas (Golgio CuiS
slaoly jleslewl pae Bl by cans bl 1y i aol,
L Jle lyie ) b Lo 4 Glo) Mol (gl adlllas coiS
aS UBle gla o (lo b cowlus Julox 5 45595
S 5 (15 (e Bin Ty 0l CobsS L sla iiloj]
6l Gl 3 0,55 solil wile) eVls Wbl 5 Jlazs!
S92 (Jie

29
XV X5 XY-YF] ool g diepllss jpe adllan VF
VA=ag98 do Mo (ilows 3 1) jee 5 Spe liee (TA-YY
W31 518 (g2 3)90 K391 03,5 L)Y pgmde) (59)l> &S
b ] 53gy Gilises adgl adllae VY ol ggazes ;5 Layg o
39203y (yp |y yae 9 S Ol & (y9p0 Sladlllan
TEV] 35 adg) aallla VY ol 45 391 36 aslllas & bigy e
A5 oly s (PO FF FY XV XY-TF) 4 dlan V s
Ol (=l) o pley) J 58 09,5 b dualiie )3 pgne)
A (oo Rl VA= 968 a Mie (o 3 1y oo 9 Sy

Gyb 5l oal oty lallla 25k 3 ool oy Slalllan

(FBY) Suig i gamimmsr (YY) (wd (53ima

l l

O8Y) (5,1,55 3,150 Bi> 1 oy Slalllae

|

O8Y) oud (5,50 5¢ lallia ooty o 2,5 lallian

(179) 00z 3 plgre

!

(VF) &¥lio JolS o o2l 5,0 bl o 5 illlae

(8) JolS o350

{w’ﬂ'r“’-'sH Rt M s J

V) oy 5,5 Solallino

Lot 2 5l (ylaot g YU o Loliss g, - S5

Gl Can U S olide jo oS

yodls z( Sl

Hits 5l &y 043 93 lawgs Cle Mol gl Sl wil,8
5 4o gl el 238 il nosls sl jglaie 4y .85 plocl
0 b Lol adllas o cleMbl 1535 oslizul LS,
ebioly 5 dglio g 48l cdalllas £o5 iges e ¢ Jlus
(AL 69 (hlen (b dgat0 e 9 S o) (il
D9 (o5l (2)lse) eal 5 (L5 5 sl ol e

OQAQ sl jl oolitasl L ok 3,1y asllas ,

A 0dld 0 yoo

ST Julo 3 4 325

s plogl Jeloolyd b (yle] il g adllas (] 5
o 0dd oy Slalllae 339290 (sla Sl g 55 S
Geb 2 (imen 0 ()ljS sl ld Lo g e pllas )90
o3 g aiepllas g e lalllae (23 3155 (sl Joull g2
5 o3lizal Slllae ) 3 lomsyy o) S

yasl

-

ol 3ylg Oldllae Sy T 39

g Bl (gt SR (aluwlid a5y V JS5

=8 e g 23S lgie el (I ()
90 lawg g plodl ey e o lis |y Glalllas
aJlio YAY g4ammo o SleMbl Lol S5k o odiwyss
wlolis dlis VAY (61,55 5)l50 Bl o 5 0 ololis
390 02:Sa o lgie wlulp odel Cawd 4 SVle ol 45 05
bl alie V5 adlie VAY jlaS 8,8 ), 8 )y
Jol8 e cdm dds o 13 0500 5 2,18 dslllas (gla lso
5 Cd)S )8 Ly dyg0 39 dllde VY aS skile L Y le
ly aslllas 4 3959 (sla)lzo a5 [YY=FA] dllio VWV coles o



(A' MS‘F" }:J"l{ 5?’00)&&5?}[@%3%;]'.“)

Ll Oloys 9 Slael culags o)1l / Lo ol (Sidg 3y (sole doliliad

03 3,1y a1, g Mol 9,0 Silalllae G Fi29 ) Joa

Ay o Ao addle ol,b FUSSPESN Jw Jgl okiwmns 5
yloyd lo cguudly JTVRVS) hanlio ( b olojlls 1¥a-0 Yov) [¥Y] o315 J5Ls,
3)lge )15 cgrdly Rgewde) 2)lse G55 (gl kel YYAY Yoy [F] LSy

Jys prgmday Dylge ()15 (udpus ds dal (£3y90 )l sloaliio ¢ Il o3l LS Y00 Yev. [YA] Lwse

P Rgewde) Sl el Tv Yoy [¥¥] 5185

Jys gawde) AL bl 154 Yevy [FV] 599

oy plo cguudly ygamda, b olells \YOFE Yev\ [*V] Y
<Dy gawde) AL el V¥ Yevy [¥a] sYsSl

laple)> plo igedly Rgewde) Sa930 Sooxi] ol olofl, V¥ AR [¥V] 56
el gawde) AL bl yaa Yev. [¥Y] 6Ll

oy plo cguudly o gamda, Sl olells AYY Yev\ [F¥] alo
3ylskl o)y gawde) AL el VYT Yov) [¥5] Ko

gl R 3le G55 el leil W Yoy (7] Juoss

3yl o)y JPVIVS: AL bl Yya. Yev. [¥A] Lo gS'ss
3,85l Loy cguudly ygamda, hoanlio (b olojlls YYVS YoY- [¥F] gLl
P Rgewde) Sl 2l AR AR [o] Silx

3,85kl Loy cguuly Sy gamda, SSoedn] glosnlite (2l olojl, 8 YYAQ Yovy [¥0] by
3,185kl loyd cgmodly JUPIYS) b lelyls \i%a% yey- [¥s] 1

PIIWIHNA=1568 5l (b6 e 9 Syo (e yrgmoie,
olize s oyl Lol dad o yidlS ]S 09,5 b duslis
—</YY /A0 Cl) «INO L plp VY 59, 10 RR jlade a8 545

[\GV] .)9g ('/ﬂ

Ol slow gs".‘."l’ S
X XY X0 ‘\u\c) J.:.l?ol)ﬂ 9 A_J..A‘DLIQJ 29— dalllao V+
(s 2)90 H5392 03)S L)Y pgmude) (59)1> 45 VA8
calizee a ol dalllas DA ol ggamme )3 g pe 500> )3
ly ohles (s 290 45 (5y900 (sladllan o 3T 0509
(4...]9‘ dallleo VY JQL.\)) 95[: dxllleo 4 199;).0 hLY a.))f )
2 sl 09 lime a8 0l L Slalllas dan [¥V] 24
L s Ol cadlllan G 53 9 i (@) slaple)
2 V]9 alie pgmde) 5oy Ve 90 w25 93 3 Olew
0l S 8l lhlew a5 0 LS adllas 90 uls a5 Jls
2 Gl 9 D Sy (el pigrwde) j9) O o)
VAR L il jagemde) Joy 8 oy 3 e Sy
A0 C VYA L ply 59, V- 55 9 (VY- =Y/05 /40 CI)

)

Ohlbes 3 ye 9 S Ol O (F9lE5 g 2 LS S0
05)39),\.%».»0) 0dS u&b)b 0515 » \°\—J.g‘99§d¢ )’L.w
sdalie u.:sl.(b YA 39y ) Lol Sy )‘Dtm VY 39y )0 e 9 kj)ﬁ
aols 720) /5 L plyp (OR) (il s jlade 45 aiis
S99 Clyo b gDl 09)5 9 pgpude) 028 C8L )5 09)S
2 g0 9 S po lime (6,500 ddlllas > pimen [¥O] cuily
2 (RR) jdosd cons 45 54y 03,5 g JualS 25 B VY o,
CH VoL ply YA 55, D RR jlade a8 wis odnlie (Jolas
50 sl vy cadlas K )3 [YF] 2 (<105 —V/AY 2D
o (/0¥ =V/+¥ /a0 Cl) «/V¥ L , )y 5,545 OR
Mo & 592 ] 59,0 w3y 5 YL pgsda) 59, V0 w235
Sl 0 [¥V] g (+/Y0 -AIVA /20 CI) V¥A L 4l RR
38U pgmade; 5y V0 50 (slaS) o550 aalllae > &S
/20 Cl) «/A¥ g (+/V+ =Y/AY /a8 Cl)- /oy L,y
aS ol s ddllae S lis [YA] 54 (</AY =V/-Y



OLSen 9 )3 i oo

19-32955 Ololows U3 2 gaw0

Jold 48 59 0305 L) 4 by po s bgsja 92 03,5 (o)
S bl 4 aldlas don [FY] 590 adgl aalllas V-
Ohlew 1 (5555, Glej cie a S ol L [FY] aslllas
Gl yidin JyiS 09,5 b dunlio )0 jgmwde) oaiiS cly
(=YIYE=VIEE A0 CHY0E U ol nSilee OS] &S

..)9_)

K@l
XD XY XV XV XY) Lol b g o pllss g0 aolllas £
45 VA998 4 Mo phlow 3 1) a5 e PV
WS35 51y B () 3)90 2392 03)5 8Ly pgawde) (59l
s3] 1539y Ciliee ag) adllae BF Lol g geoe 13 lnyge
o bgpe r bguye 392 00,8 oy p |y pad 5 oS ladllas
llao dan 13 [FV] 397 (gl adllaa VY Jals) b adline
0955 | e yrgewdey 028 C8L) 09)5 3 sk i (e
Foas = o] adlee S 05 () b o) Jyss
Lol 8l 5ol 381 YA 9 V¥ 5oy 50 pgawdo) 09,3 50 yliw,low
VYA L sl cwsyy 4 OR lade g jlaline VY 5oy 50 S

g (VNO=VYY 780 CI) V/¥Y o (3NA-V/AY 720 CI)

& Polse
FV X XY-YE) Jdooilp g aie pllas g0 axllae V)
V=g & M ollew )3 1) (Sl (2)les Gljee (FY-FY
W13 513 g2 3)90 X392 03)S LBl prgmde) (9)l> &S
o>l L9 Calisee adgl addllas Y Jolds £g05me 40 Lo yg s
PU adlas 4 bgpo 392035 (cwyp ]y pad 5 &5 sladllas
ool s adllas S 55 [FY] 59 (sl asdllae VY Juls)
095 jl yioS (Sl gt joy Ve 98 bl » Sl
L =l ey 4 OR Jluie &5 39 (@l slagles) J s
(+/Y0-\/\ 720 CI) /Y- o (</ov=\/50 aa CI) < /Ay
Rgpdey 0a LS8l )y Gl (650 adlae 3 [YV] 5y,
(5350 aalllae 3 [YY] Lol 5,155 ils o)lee ZOD/Y

oy aadlae S 50 [Y0] 540 (V-2 =V/EY A0 Cl) VYD

OR )IJ.B.A aS cudls L;:9Lo; J/wf owflgﬁ%wko) 039, Ve
[¥V] 352 (+/3+ =VEA 30 CI)VYY L il

ECLYCSILER

s 2)90 392 03)S 8Ly pgmude) (59,15 45 VA8
39035 (o ) (il 9y & ladllae o 3T 00,
don gl [FV] 25 (gl adllas VY Jolis) 53U asllles
D9 ik (zly sl gloy) JyiS 09)5 L dwalio )3 prgewis
oS by (hlew ) (b (655l (e calllas G
CHVae b ply ey & RR Hlade o5 cdl iliél 59, VF
So— (V5 =VYY a0 CI) VIV 5 (VYY =AY+ /A0
<l hlen Gk 69l Oljre ()R> adlllae 5 [YY]
[¥0] 59 (YA =V/AY /20 CI) V/FA L ), OR e oS
2 iy Jlaint ()8 09,5 L aunlio )0 poewids,
L =l ey 4 RR i &8 ) ghlew (2l 5555,

80 CI) VY 5 (VY8 =VIAY 720 CI) V/¥Y

I¥D] 351 (M-Y-V/¥Y

S2980 5 Oloj Dk
Fo XV X XY XY) odoslyh g stapllas g0 adlllan A
o Mo ohlon 0 1) (Gl 60980 e (F7 ¥O XY
Dyg0 433 03,5 C8lyd ooy (5ol 45 VA= g58
Aol aslllan ¥ Jolis gaazme ;o aygpe idld )3 oy

bﬁo 9 ;f),o Ol}f,o 45(_5)9)40 dlaum u;/o] Dy calisee

4]



Ll Oloys 9 Slael culags o)1l / Lo ol (Sidg 3y (sole doliliad

ool adlla i el 48 Jaboo b aalllas S, s
S Cunl laSs g Alie gl ) g 0ad (Bolar L
a8 ol Jlosl 3 (sladdllas L anglio )3 (60 sloms
L5 4 O] el 03,5 adllan 3l 1, cilisks ldllas
ol 5 aldlas Lo a8 Jdosl b clalllas 45ty 0
A pidlezel BB cul odly )8 o 350 1y b

g diapllssy g0 lalllas 5 Sy 4yl lalllas sl
5 el Lol adllas WY Lyl do adllao s ol 5
Sass as Jb 5 [FY] 05 VPR D diges po> 5 (gl otaliio
(Sl g die pllis g0 lalllas 5l )05 (S 4l Slallas
29 VAN e diges o2 9 il alojLl5 aalllae Y L )
2okl olSsw o5 €8)5 jlai 3 1) 4G epl b Ll [FY]
s 4 ol 015 y1aS 131 sl s > Jaboos] b oldllne
o] cowl aldlas g5 cpl i el cublB saimd
IS s @ g 0las gy > OUBT (pl dus) (o )l
slaail Couwl 039 awyp y50 sladoly ;o BWB! Jolge
Ohbes 3 (b dgse e 4573 (L 5l adllla
S slmogyS I o pgssode) (59> 048 il
adllae slaabl ;3 Geizmen Cusl 0391 (@l slaleyd)
Sy olej e g a5 ol (69l 45 ol s
392 03,8 CBl)d pgade) (59 45T Shlew o (b
o3 (Uis &5 39 (@l slagleyd) JyuS” sbvog S 5l i
P9 ysSde sy ) porwde) (S9)l> 35 S
ohben »» ol 15T )3 (Sl (2)lse ol (riomen
Abd o i aS Dgy Mo g adS pguwde)y 0AS CBL )
olaiwl 3)9-0)A=d998 & Mise (ylows 13 prgmwde) (59>
25 )3

Rowdey g9y aS ol Ly sl ddlas glaasl
sbagley) S8 098 b dunlis ) sy (b slacjo
ol el sy il Sge ol e ()
o e il 3 pliwjbon 5l s 5 5 (b 650,

22 9 S e Olie (1S dely (sl 425105 VA= y08

Y

L gleys as b lis adllas G gols [¥V] wals jo)l58
[\“Y’] .)93

G 4 9 Cx

Olallles sl g (iSu il wyp Baa b adlles oy

o Mo glhlow 3 pgmwe) c)l> Joloo]yd g siopllasyg e
o) o iy ol 8 oy VAt S
ool Jabol b g st pllssy g0 lilla 48 el (glaalllne
8 onn 2590 1) V=998 & Mo (ilows 53 pagde)

aalllas 3 5 oLl adllas VY pls adllas ,5 el 03l
U5 clodalie (il oS ol bl g5 .55
o=l st e yud s & 4l g 3)lae i3S <6390
S o liee adllas V53 pguwdoy (59)b a8 oy L aslllas

Vo Lol amd (o (3ol 1) VA=y555 4 Mie (Lo oo
55 Slog,S b sl )3 pgnte; sl 5o alas
Ohlbes o 5 Sye i SRl 1 (586 (@l sl o)
2 Sl cle aS duoy o Hlas LSl VA= 968 4 Mo
cidizie Glallae )3 porde) (59)l> jse 9 Sy Glje
dylg s 45 lalllas (goomines o)l cde 4y Wlgy o
45 gl an il duslie 095 g5 9 Capmox 0jll o

b Gl b aulis 1 So g8 b (o olojll
A sy (e )55 1) Gyt I Gblie 55
ohlen iy Bl So 8 2l Clilllas & o]
39 §ogdhe Slep gl cplpl 438 o Sl
U oLaslls lallas ¢, K05 Gyl 5 B ]l s

aldlae S wisu il ob)l lp ol S eads dolas
s g4 iyl g sl ey pples by dumlio 5 oMl
OV 85565 518y 5 9lidB 390 Alg5 oo s

alllae 93 lalllas ol &8 cusly a5 3 b ) &G o)
Jo5 4 Lol i Lol a9 wlitie Wl oo o]

O A il Gglate ()SHUS6 b Wlgi o 0uds 3)ly lalllas



OLSen 9 )3 i oo

19-3295S Oblow U3 o gawsey

OB s 5 g

SIS s 5 58k p baogs alie eyl s (il

5 3Ll Shog 0 53 sty bawgs adlllas )b 285 plox
3 ygl gy Lmodly (¢yglaon s plsul bl
aan ol oas plol 0395 oY1 g Lip 3 bl ¢ pus

izl G5 e 2log a5 3B )3 QSN

S @le
ol 03,55 €l o gl gn addllas oyl

References

1.  Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al.
A novel coronavirus from patients with pneumonia in
China, 2019. New England journal of medicine.
2020;382:727-733. doi:10.1056/NEJM0a2001017

2. Zhai P, Ding Y, Wu X, Long J, Zhong Y, Li Y. The
epidemiology, diagnosis and treatment of COVID-19.
International ~ journal of  antimicrobial agents.
2020;55(5):1-13. doi:10.1016/j.ijantimicag.2020.105955

3. Lvov D, Alkhovsky S, Kolobukhina L, Burtseva E.
Etiology of epidemic outbreaks COVID-19 in Wuhan,
Hubei province, Chinese People Republic associated
with  2019-nCoV  (Nidovirales,  Coronaviridae,

Coronavirinae, Betacoronavirus, Subgenus
Sarbecovirus):  lessons of SARS-CoV outbreak.
Problems of virology. 2020;65(1):6-15.

doi:10.36233/0507-4088-2020-65-1-6-15

4. Zhu Z, Lian X, Su X, Wu W, Marraro GA, Zeng Y.
From SARS and MERS to COVID-19: a brief summary
and comparison of severe acute respiratory infections
caused by three highly pathogenic human coronaviruses.
Respiratory research. 2020;21(1):1-14.
d0i:10.1186/s12931-020-01479-w

5. Petrosillo N, Viceconte G, Ergonul O, Ippolito G,
Petersen E. COVID-19, SARS and MERS: are they
closely related? Clinical microbiology and infection.
2020;26(6):729-734. doi:10.1016/j.cmi.2020.03.026

6. LiQ, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al.
Early transmission dynamics in Wuhan, China, of novel
coronavirus—infected pneumonia. New England journal
of medicine. 2020;382:1199-1207.
d0i:10.1056/NEJM0a2001316

7. Riou J, Althaus CL. Pattern of early human-to-human
transmission of Wuhan 2019 novel coronavirus (2019-
nCoV), December 2019 to January 2020.
Eurosurveillance. 2020;25(4):1-5. doi:10.2807/1560-
7917.ES.2020.25.4.2000058

ladllas e dle s ML V-0 968 a Mine )l

by VAmagsS 4 pLoMie ol)lew )3 W15 o gl

235 )8 el 3)50 (Gl sl

‘55'0)..\5 9 }S{.’J

ol posl 13 a8 ool 3l b ppsiomen 5 Sllllas Sty
b e pMel Wilodges (g San axlllas

Bl o)
oS gud gt ol o &S WS e pMel Bain g

8 Wang Y, Wang Y, Chen Y, Qin Q. Unique
epidemiological and clinical features of the emerging
2019 novel coronavirus pneumonia (COVID-19)
implicate special control measures. Journal of medical
virology. 2020;92(6):568-576.

9. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al.
Clinical characteristics of 138 hospitalized patients with
2019 novel coronavirus—infected pneumonia in Wuhan,
China. Jama. 2020;323(11):1061-1069.
doi:10.1001/jama.2020.1585

10. Fan C, Lu W, Li K, Ding Y, Wang J. ACE2 expression
in kidney and testis may cause kidney and testis
infection in COVID-19 patients. Frontiers in medicine.
2021;7:1-9. doi:10.3389/fmed.2020.563893

11. Chai X, Hu L, Zhang Y, Han W, Lu Z, Ke A, et al.
Specific ACE2 expression in cholangiocytes may cause
liver damage after 2019-nCoV infection. biorxiv.
2020:1-13. doi:10.1101/2020.02.03.931766

12. Kumar VCS, Mukherjee S, Harne PS, Subedi A,
Ganapathy MK, Patthipati VS, et al. Novelty in the gut:
a systematic review and meta-analysis of the
gastrointestinal manifestations of COVID-19. BMJ open
gastroenterology. 2020;7(1):e000417.
doi:10.1136/bmjgast-2020-000417

13. Yang X, Yu Y, Xu J, Shu H, Liu H, Wu Y, et al.
Clinical course and outcomes of critically ill patients
with SARS-CoV-2 pneumonia in Wuhan, China: a
single-centered, retrospective, observational study. The
lancet  respiratory  medicine.  2020;8(5):475-481.
d0i:10.1016/S2213-2600(20)30079-5

14. Lu H. Drug treatment options for the 2019-new
coronavirus  (2019-nCoV). Bioscience  trends.
2020;14(1):69-71. doi:10.5582/bst.2020.01020

al



Ll Oloys 9 Slael culags o)1l / Lo ol (Sidg 3y (sole doliliad

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

)

Warren TK, Jordan R, Lo MK, Ray AS, Mackman RL,
Soloveva V, et al. Therapeutic efficacy of the small
molecule GS-5734 against Ebola virus in rhesus
monkeys. Nature. 2016;531(7594):381-385.
d0i:10.1038/nature17180

Lo MK, Jordan R, Arvey A, Sudhamsu J, Shrivastava-
Ranjan P, Hotard AL, et al. GS-5734 and its parent
nucleoside analog inhibit Filo-, Pneumo-, and
Paramyxoviruses. Scientific reports. 2017;7(1):1-7.
d0i:10.1038/srep43395

Aleem A, Kothadia JP. Remdesivir. [Updated 2022 May
11]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2022 Jan-. Available from:
https://www.ncbi.nIm.nih.gov/books/NBK563261/
Beigel JH, Tomashek KM, Dodd LE, Mehta AK,
Zingman BS, Kalil AC, et al. Remdesivir for the
Treatment of Covid-19 - Final Report. The New
England journal of medicine. 2020;383(19):1813-1826.
doi:10.1056/NEJM0a2007764

Siegel D, Hui HC, Doerffler E, Clarke MO, Chun K,
Zhang L, et al. Discovery and Synthesis of a
phosphoramidate prodrug of a pyrrolo [2, 1-f][triazin-4-
amino] adenine c-nucleoside (GS-5734) for the
treatment of Ebola and Emerging Viruses. Journal of
medicinal chemistry. 2017;60(5):1648-1661.
doi:10.1021/acs.jmedchem.6b01594

Aschenbrenner DS. Remdesivir approved to treat
COVID-19 amid controversy. AJN the American journal
of nursing. 2021;121(1):22-24.
doi:10.1097/01.NAJ.0000731640.35662.2¢c

Sheahan TP, Sims AC, Graham RL, Menachery VD,
Gralinski LE, Case JB, et al. Broad-spectrum antiviral
GS-5734 inhibits both epidemic and zoonotic
coronaviruses.  Science  translational ~ medicine.
2017;9(396):1-20. doi:10.1126/scitransImed.aal3653
Martinez MA. Compounds with therapeutic potential
against  novel  respiratory 2019  coronavirus.
Antimicrobial agents and chemotherapy. 2020;64(5):1-
7.doi:10.1128/AAC.00399-20

McCreary EK, Angus DC. Efficacy of Remdesivir in

COVID-19. Jama. 2020;324(11):1041-1042.
doi:10.1001/jama.2020.16337
Singh AK, Singh A, Singh R, Misra A.

Hydroxychloroquine in patients with COVID-19: a
systematic review and meta-analysis. Diabetes &
metabolic syndrome: Clinical research & reviews.
2020;14(4):589-596. doi:10.1016/j.dsx.2020.05.017
Amani B, Khanijahani A, Amani B.
Hydroxychloroquine plus standard of care compared
with standard of care alone in COVID-19: a meta-
analysis of randomized controlled trials. Scientific
reports.  2021;11(1):1-10. doi:10.1038/s41598-021-
91089-3

Amani B, Amani B, Zareei S, Zareei M. Efficacy and
safety of arbidol (umifenovir) in patients with COVID-
19: a systematic review and meta-analysis. Immunity,
inflammation and  disease. = 2021;9(4):1197-1208.
d0i:10.1002/iid3.502

Lan S-H, Lai C-C, Huang H-T, Chang S-P, Lu L-C,
Hsueh P-R. Tocilizumab for severe COVID-19: a
systematic review and meta-analysis. International
journal of antimicrobial agents. 2020;56(3):1-7.
doi:10.1016/j.ijantimicag.2020.106103

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Hassanipour S, Arab-Zozani M, Amani B, Heidarzad F,
Fathalipour M, Martinez-de-Hoyo R. The efficacy and
safety of Favipiravir in treatment of COVID-19: a
systematic review and meta-analysis of clinical trials.
Scientific reports. 2021;11(1):1-11. doi:10.1038/s41598-
021-90551-6

Amani B, Zareei S, Amani B, Zareei M, Zareei N,
Shabestan R, et al. Artesunate, imatinib, and infliximab
in COVID-19: A rapid review and meta-analysis of
current evidence. Immunity, inflammation and disease.
2022;10(6):e628. doi:10.1002/iid3.628

Amani B, Khanijahani A, Amani B, Hashemi P.
Lopinavir/ritonavir for COVID-19: a systematic review
and meta-analysis. Journal of pharmacy &
pharmaceutical sciences. 2021;24:246-257.
doi:10.18433/jpps31668

Oxman AD, Guyatt GH. Validation of an index of the
quality of review articles. Journal of clinical
epidemiology. 1991;44(11):1271-1278.
d0i:10.1016/0895-4356(91)90160-B

Alexander PE, Piticaru J, Lewis K, Aryal K, Thomas P,
Szczeklik W, et al. Remdesivir use in patients with
coronavirus COVID-19 disease: a systematic review and
meta-analysis of the Chinese Lancet trial with the NIH

trial. MedRXiv. 2020:1-15.
doi:10.1101/2020.05.23.20110932
Bansal V, Mahapure KS, Bhurwal A, Gupta I,

Hassanain S, Makadia J, et al. Mortality benefit of
remdesivir in COVID-19: a systematic review and meta-
analysis.  Frontiers in  medicine.  2021;7:1-17.
d0i:10.3389/fmed.2020.606429

Elsawah HK, Elsokary MA, Abdallah MS, ElShafie AH.
Efficacy and safety of remdesivir in hospitalized Covid-
19 patients: systematic review and meta-analysis
including network meta-analysis. Reviews in medical
virology. 2021;31(4):1-14. doi:10.1002/rmv.2187

Jiang Y, Chen D, Cai D, Yi Y, Jiang S. Effectiveness of
remdesivir for the treatment of hospitalized COVID-19
persons: a network meta-analysis. Journal of medical
virology. 2021;93(2):1171-1174.
doi:10.1002/jmv.26443

Kaka AS, MacDonald R, Greer N, Vela K, Duan-Porter
W, Obley A, et al. Major update: remdesivir for adults
with COVID-19: a living systematic review and meta-
analysis for the American College of Physicians practice
points. Annals of internal medicine. 2021;174(5):663-
672. doi:10.7326/M20-8148

Lai C-C, Chen C-H, Wang C-Y, Chen K-H, Wang Y-H,
Hsueh P-R. Clinical efficacy and safety of remdesivir in
patients with COVID-19: a systematic review and
network meta-analysis of randomized controlled trials.
Journal of antimicrobial chemotherapy.
2021;76(8):1962-1968. doi:10.1093/jac/dkab093

Musa A, Pendi K, Hashemi A, Warbasse E,
Kouyoumjian S, Yousif J, et al. Remdesivir for the
treatment of COVID-19: a systematic review of the
literature. Western journal of emergency medicine.
2020;21(4):737-741. doi:10.5811/westjem.2020.5.47658
Okoli GN, Rabbani R, Copstein L, Al-Juboori A, Askin
N, Abou-Setta AM. Remdesivir for coronavirus disease
2019 (COVID-19): a systematic review with meta-
analysis and trial sequential analysis of randomized
controlled trials. Infectious diseases. 2021;53(9):691-
699. doi:10.1080/23744235.2021.1923799



OSon 9 )3 i pib 19-30995 Ololow U3 o gamwiey
40. Piscoya A, Ng-Sueng LF, Parra del Riego A, Cerna- 47. Tao J, Aristotelidis R, Zanowick-Marr A, Chambers LC,
Viacava R, Pasupuleti V, Roman YM, et al. Efficacy McDonald J, Mylonakis EE, et al. Evaluation of the
and harms of remdesivir for the treatment of COVID-19: treatment efficacy and safety of remdesivir for COVID-
a systematic review and meta-analysis. PloS one. 19: a meta-analysis. SN comprehensive clinical
2020;15(12):e0243705. medicine. 2021:2443-2454. doi:10.1007/s42399-021-
doi:10.1371/journal.pone.0243705 01014-y
41. Vegivinti CTR, Pederson JM, Saravu K, Gupta N, 48. Yokoyama Y, Briasoulis A, Takagi H, Kuno T. Effect of
Barrett A, Davis AR, et al. Remdesivir therapy in remdesivir on patients with COVID-19: a network meta-
patients with COVID-19: a systematic review and meta- analysis of randomized control trials. Virus research.
analysis of randomized controlled trials. Annals of 2020;288:1-3. doi:10.1016/j.virusres.2020.198137
medicine and surgery. 2021;62:43-48. 49. Sterne JA, Egger M, Smith GD. Investigating and
doi:10.1016/j.amsu.2020.12.051 dealing with publication and other biases in meta-
42. Rezagholizadeh A, Khiali S, Sarbakhsh P, Entezari- analysis. British medical journal. 2001;323(7304):101-
Maleki T. Remdesivir for treatment of COVID-19; an 105. doi:10.1136/bm;j.323.7304.101
updated systematic review and meta-analysis. European 50. Nuesch E, Trelle S, Reichenbach S, Rutjes AW,
journal of pharmacology. 2021;897:1-16. Tschannen B, Altman DG, et al. Small study effects in
d0i:10.1016/j.ejphar.2021.173926 meta-analyses  of  osteoarthritis  trials:  meta-
43. Saha S, Saha S. A systematic review and meta-analysis epidemiological study. British medical journal.
of the efficacy and safety of remdesivir in COVID-19 2010;341:1-8. doi:10.1136/bmj.c3515
patients. Journal of ideas in health. 2021;4(1):298-303. 51. Bown M, Sutton A. Quality control in systematic
d0i:10.47108/JIDHEALTH.VOL4.1SS1.99 reviews and meta-analyses. European journal of vascular
44. Sarfraz A, Sarfraz Z, Sanchez-Gonzalez M, Michel J, and endovascular  surgery. 2010;40(5):669-677.
Michel G, Frontela O, et al. Randomized controlled doi:10.1016/j.ejvs.2010.07.011
trials of remdesivir in hospitalized coronavirus disease 52. loannidis JP, Haidich A-B, Pappa M, Pantazis N, Kokori
2019 patients: a meta-analysis. Turkish journal of Sl, Tektonidou MG, et al. Comparison of evidence of
emergency medicine. 2021;21(2):43-50. treatment effects in randomized and nonrandomized
d0i:10.4103/2452-2473.309139 studies. The Journal of the American Medical
45. Shrestha DB, Budhathoki P, Rawal E, Raut S, Khadka Association. 2001;286(7):821-830.
S. Remdesivir: a potential game-changer or just a myth? doi:10.1001/jama.286.7.821
A systematic review and meta-analysis. Life sciences. 53. Kicinski, Springate DA, Kontopantelis E. Publication

46.

2021;264:118663. doi:10.1016/j.1fs.2020.118663

Singh S, Khera D, Chugh A, Khera PS, Chugh VK.
Efficacy and safety of remdesivir in COVID-19 caused
by SARS-CoV-2: a systematic review and meta-
analysis. BMJ open. 2021;11(6):e048416.
doi:10.1136/bmjopen-2020-048416

bias in meta-analyses from the cochrane database of
systematic  reviews.  Statistics in  medicine.
2015;34(20):202781-202793. doi:10.1002/sim.6525

55



