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Remdesivir for the treatment of COVID-19 in pregnancy

The devastating coronavirus disease 2019 (COVID-19) global pan-
demic caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) was declared by the World Health Organisation
(WHO) in March 2020 and now at over 9 months since its declara-
tion, it continues to claim vast numbers of lives all over the world.*
There is no evidence that pregnant women are more susceptible to
SARS-CoV-2 infection than the general population; however,
pregnancy-associated immunological changes could potentially ren-
der pregnant individuals more vulnerable to severe COVID-19 as has
been previously observed with influenza A/H1N1, severe acute re-
spiratory syndrome (SARS) and middle east respiratory syndrome
(MERS).? Evidence from the United States (US) cohort study suggests
that severe COVID-19 in pregnancy (predominantly in the third
trimester) is associated with iatrogenic-associated preterm birth
(75% delivered preterm).® Data from the UK cohort study of 427
pregnant women hospitalised with COVID-19 estimated an in-
cidence of admission to hospital with confirmed SARS-CoV-2 infec-
tion of 4.9 per 1000 maternities.? In this study, 81% were in the third
trimester or peripartum also suggesting that severe illness may be
more common later in pregnancy. Ten percent (41/427) needed
Level 3 critical care, of whom 80% (33/41) delivered their child while
admitted with COVID-19 (66% delivered due to worsening re-
spiratory condition). Overall mortality in pregnant women admitted
with confirmed SARS-CoV-2 infection was 1.2% (5/427; three of
whom died directly from complications of COVID-19). COVID-19 is
responsible for a significant disease burden among pregnant women
and although this may not be in excess of that observed in the
general population, potential treatment options are limited even
further in pregnant women, in part through their exclusion (often for
justifiable reasons) from clinical trials. A review of COVID-19
treatment studies (of nonbiological drugs) at two specific time
points (April 7-20, 2020 and July 10-15, 2020) found that pregnant
women were excluded from 80% and 75% of studies during the first
and second time points, respectively.”

Remdesivir (GS-5734), an inhibitor of the viral RNA-dependent
RNA polymerase was identified as a potential candidate for the
treatment of COVID-19 after it was demonstrated to inhibit SARS-
CoV-2 replication in vitro.”® In a large multicentre, international
double-blind, randomised, placebo-controlled trial of 1062 patients
with COVID-19 with evidence of lower respiratory tract infection,
intravenous remdesivir (for 10 days or until hospital discharge or
death) was associated with a shortened time to recovery when
compared with placebo (median recovery time of 10 days with re-
mdesivir vs. 15 days with placebo, p < 0.001) and remdesivir was also
associated with a shortened time to discharge from hospital.®

All-cause mortality was 11.4% with remdesivir and 15.2% with pla-
cebo. Adverse events occurred in 24.6% of the remdesivir group and
31.6% of the placebo group. This study excluded pregnant and
breast-feeding women. A recent systematic review of remdesivir in
hospitalised COVID-19 patients found that remdesivir significantly
increased the recovery rate (by 22% and 14% on Days 7 and
28, respectively) compared to the control group, and significantly
reduced 14-day mortality (by 36%) among moderate and severe
COVID-19 patients but there was no significant difference in 28-day
mortality.”

Remdesivir has been the first drug to be approved by the Food
and Drug Administration (FDA) in the United States (Emergency Use
Authorisation was first granted on May 1, 2020) for use in children
and adults hospitalised with COVID-19 and has also been approved
in several other parts of the world. Pregnant women, however, are
excluded from many recommendations for the use of remdesivir in
COVID-19 largely due to a lack of clinical trial data. Its administra-
tion in pregnancy has primarily been on a compassionate use basis.
Safety data from the manufacturer report that at clinically relevant
doses of remdesivir, no reproductive developmental toxicity was
observed in animals (Remdesivir Investigator's Brochure, Gilead
Sciences). Human data for the use of this agent in pregnant women
with COVID-19 are extremely limited. In an earlier study of re-
mdesivir in the treatment of Ebola virus disease, six pregnant women
were assigned to receive remdesivir and there were no significant
foetal/newborn, pregnancy, or maternal adverse events reported in
any of the members of this subgroup.® Additionally, remdesivir has
been used in the treatment of congenital Ebola virus infection in a
neonate born to an Ebola virus-positive woman; the neonate toler-
ated the 12-day course of remdesivir well with no evidence of drug
toxicity and at 12-month follow-up the child remained well.”

The largest data for remdesivir in pregnant women with COVID-19
come from a US study by Burwick et al. in which 67 hospitalised
pregnant patients (82% were 224 weeks gestation) with COVID-19
were treated on a compassionate use basis with remdesivir (and
no other specific investigational therapies for COVID-19 were
administered to these patients).'° Ninety-three percent recovered from
their illness despite 67% requiring intensive care unit (ICU) admission.
Remdesivir was generally well tolerated; incidence of serious adverse
events was 18% (33% experienced an adverse event) and the majority
of adverse events were deemed to be related to pregnancy and/or
underlying disease. The study did not include a control group, the
inclusion of which may have aided in addressing any uncertainties re-
garding whether similar adverse events rates would be observed in this
patient population even in the absence of remdesivir administration.

4114 © 2021 Wiley Periodicals LLC

wileyonlinelibrary.com/journal/jmv

J Med Virol. 2021;93:4114-4119.



4115

-WILEY

MEDICAL VIROLOGY

JOURNAL O!

LETTER TO THE EDITOR

(senunuo))

uolje3siuiwpe
JINISDpWJ 9103q
SijuIWwesuel) piw

pey ‘pajiodas SUON G

siujwesues}

Juaisue.y pliA v 19148 swoy pagieydsiq ‘g
[I3Mm juejul
‘Uo13e)sas NoaM-0g

sIjuIwesue.}

JuaIsue} PIIIN '€

soseujuwesuely

J3AI1] Sulussiom
AjpayJew jo

M3IA Ul SAep 9 Jajje

paddojs JIAISopway Z  Jo)e sawoy padteydsiq ‘g

sIjujwesue.}

juaisue.) pliA T J914e swoy pagieyssiq T

JUSAS
9SI9ApE SNOLISS
e paosualIadxa

[I9M juejul
‘uo11e1se3 SYeaM T¢
1€ uojssiwpe Surinp

AJoA19p |eui3en
pajedrjdwodun
‘uoissiwpe Aep-Tg e

J9)je swoy pasJeyasiq p  UOISSIW

[19Mm Jueyu
‘Uo13e393 aM-0g
1€ uoissiwpe SuLnp

AJaA1|9p |euiSen
pajedrjdwodun
‘uoissiwpe Aep-9¢ e

uo1323s uea.esse)
pajeoijdwodun
‘uolssiwpe Aep-¢T e

uolssiwpe Aep-g ue

suyyeap

|ejeuoau Jo |eudajew oN

[IBEIES [« WEYN
2J4aMm (92/8T) %69

U2IYM JO PaISAIRP £9/9C

61-dINOD

Suiney jo awiy ay3

Je sijlye o1das pue
SI}IpJedopus dAI1329)ul
‘e|Wae10eq Y3m
UBWOM € U] uolje}sas

(%£9/2T) %8T  OF/LT e d3eriiedsiw
JUDAD 3SJ9ApE snoauejuods T
ue pasualIadxa paJaA0dal

(£9/22) %eE uswom jueusaid Jo %E6

SJUDAD 3SIDAPY [wodInQ

IUN

NJI ON 'S
uolssiw
|Um

NJI ON ¥
N2l =Y}
03} p3}
-Hupy

N2l 3y}
03 pa}
-Hwpy

uojssiw
I—UN
NJION T

NDJI 3y}

03} p3}

-Huwpe
%L9
paJinbau

Y
JO [9A97

(jendsoy wouy

934eydsip
PUON'S  jun 1) 012
SUON ‘v sheq Joy Aep

auINboJo|oYIAX0IPAH € /8w oot usyy
auINboJO|OYdAX0IPAH Z T Aeqg uo asop
SUON ‘T Bulpeo| 3w 00z

(01-6 :yOI)
sasop Ajiep
-90U0 g JO UeIpal

paJajsiuiupe
aJom saldeusayy
Jeuolyes13saAul Jayjo oN

paJaisiuiwpe saidessyy
pa3asiel 6T-AINOD
/T-N\OD SYVS BY10

JIAISSpWIAL
JO uoljeunp/asoq

Aoueudaud Ul (4T-AIAOD) 6T 2SeSIP SNIIABUOIOD JO JUSWIEI] DY) U] JIAISOPWS JO S3IpN}s paysliqnd

SUON G
9seasIp
Asuppy o1uoJyd
‘snjljjlaw sa1aqgelp
‘uoisusluadAH v
BWYISY "€
aw salaqgelp
‘uoisuauadAy Z
BWYlsy T

(%6) uoisuaiadAy

s1uoJYd

pue (%0T) sa12qelp

|euoriesas (%gT)
ewyise (%91) ANsaqO

s 1g0Wwo)

m>m_u 8°'G S)YeaM T¢ ‘G
m>m_u 6V SHMTE &
SAep 8T '€ S399Mm 97 '€
shep ZT ' SH29M 8T T

SAep g ‘T S399m 9T T
S EEI
CE< %91
(11-£ SHaam
¥OI) cE-1vC %99
shep I EEIN
6 JO UeIpaN ¢ > %81
AIAISSpWD Adueusaud
210J9q JO uonelsan
swojdwAs
Jo uoneang

172
6C v
€ ¢
6€°C 115938315
LCT S pajun
(et-0T
:98ueu) 0159181
€€ UEIpaN L9 payun
a8y (EETITEY] uoed0|
paAIada. Apnis
oym sjuanjed
jueusaud
Jo JaquinN
T 37149vl



—uolssiupe
NDI [eyeuosu
paJinbai (z-A0D

-SYVS J0J aAnesau) pjiyd
swoy je
2.4ed 3uisinu pue
uadAxo [ejuawa|ddns
24InbaJs 03 panuijuod
|ys—uolssiwpe
Aep-zg e uaye

awoy pagieydsip JaYlon
(uoidas

LETTER TO THE EDITOR

01-C sheq
Joj Aep
/3W 00T Uy}

pJIy2 ul Aduaiiyynsut
|eua.pe pajeldosse

-auoseyjawexap uealesaed Aq) syoam N2l ays ewse|d Jua2s3|eAUOD T Aep uo asop 1 SIEIS
a|qeqold 6¢ 1e pawuogiad AJsAlpg 03 paniwpy ‘auoseyjawexaq Suipeo| 8w 00z QuoN Noam T S¥oaM 97 A% T pajun
w9} je AJdAIIBp
pajedijdwodun
(dIAISSpWIaL 03 pajefas ue pey
JI Jeajpun ysnoyje) pue A1aA0324 ||} € Spejn JIAIS9pWaI 91043q
sijlulwesuesy uoissiwpe Aep-4 N2l aYys auinboJojoydAxopAy 1 S91e1S
pjiw juaisued| B J9}je swoy padieydsiq 03 paniwpy SEINEREN] payidads joN QuoN shep T SHoIM g 6€ T pajun
pajiodau auoN g uoissiw S9s0p
pajiodau auoN g -pe Z PaAIRIRY ¢
asned uoissiwpe Aep-9 e NDJI ON '€ sasop
9y} Sem siselsajoyd J93je awoy pasieydsig ‘e NIl 2yl 8 PaAIRIRY T
pajeldosse uolssiwpe Aep-4 e 0} pa} S9s0p
-Adueudaud J91je sawoy pagieydsiq ‘g -Hwpy € POAIRIRY T
pajedipul uol1e31so3 SyaaMm rd Aep/3w 00T £
3uysay Jaypiny /€ 18 AJaAlap |euiSen NJl a2y} spJemuo pajiodau suoN ‘Z
1Ng sijuIwesues) pajediidwooun 03 pa} z he@ ‘1 Adueu8aud (syuaned SYo9M GZ 'S 62 'S
03} anp ¢ Aeq e ‘uolssiwpe Aep-g ue -Jlwpy Ae@ uo asop JO siseisajoyd IIe) YoM GZ T 87 C ,.591e15
paddojs JIAIsspway T J9)je sawoy padteydsiq T T (sjuaized |je) suoN  Sulpeo| 3w 00Z oljeyadeaju] "7 payoads JoN  SHIOM € T SZ'T e panun
934eydsip
J9}4e syPam
G AJaAl9p |euiSea
pajedrjdwodun
‘uoissiwpe Aep-g e
J91je sawoy pagieydsiq ‘g
SJUDAD 3SIIAPY awo231n0 paainbau paJajsiulwpe saidesayy JIAISSpWIaL sal3Ipigqowo) AIAISSpWIaL Aoueusaud a8y BITNECTIIEY] uonedo|
a1ed pa3asiel 6T-AIANOD JO uoleanp/asoq 210J9q JO uolneIsdn paAIadal Apmis
JO [9A97] /2-\OD " SYVS 42410 swojdwAs oym sjuanjed
Jo uoneung jueusaud
Jo JaquinN
(penunuod) T 374VL



4117

-WILEY

MEDICAL VIROLOGY

JOURNAL O!

LETTER TO THE EDITOR

(IAISopWaJ 03 paje|as
JI Jeajpun ysnoyye)

Iwesue.}
pjiw juaisues |

pajiodas auoN

pajiodad suoN

SJUSAD 3SIAPY

"Z SNJIABUOJIOD SWOIPUAS Alojelidsal 93Nde 31aA3S ‘Z-A0D-SYVYS D8ued aj13Jenbiajul “YO| HUN 24D SAISUSIUL ‘ND)] ‘6TOZ ISEISIP SNIIABUOIOD ‘4T-AIAOQD :SUOIIeIARIqqY

uopealignd jo awiy
ay3 1e |eldsoy wouy
93Jeydsip 3uimo||o)
Sanss| Jayjiny oN
uojssiwpe Aep-4T
e Jayje awoy pasieyasiq

uolssiwpe Aep
-6 & J91je awoy pagdieyssiq

uojssiwpe
Aep-4T1 e J9)je
Aj1j10€) UoIe|IgeYD
e 0] pagieydsip Jayiojn
(2-N0D-SYUVS
10J 9AI3e32U pa3sa]
PIIY2) Aqeq w.ay
-Aj1ea Jo AJsAl|ap |euldep

3Ji Jo /G Aeg
uo swoy pasJeyosip

awodIno

NI 3y
0} paywpy

uolssiw
|Um
N2l ON

NI 3y
03 papIwpy

paJinbau
aled
Jo [9A9]

01-Z sAeq

J1o) Aep

/3W Q0T Uy}

auInbouo|ysAxoipAy T Aep uo asop
pue ewse|d JuU92S3|BAUOD) 3uipeo| 3w 00

G-z skeqg

Joj Aep

/3W 00T Uy}

T Ae@ uo asop
3uipeol 3w 00z

suojosiupaJdjAyiaw
pue ewse|d Jua2S3|BAUOD shep 0T

paJajsiujwpe sajdesayy AIAISBPWIAL
pa328ie} 6T-AIAOD  JO uoneinp/asoq
/2-\0D7SHVS 19YI0

ewyjse
1|[oWw sa3aqelp
Z 2dAy “Ausaqo

ewyise
‘snyljjaw salaqelp
Z 9dA} ‘uoisusliadAH

Japuosip
Jejodiq ‘AjIsaqo
‘Aoueugijew
|euijsajulolses
snolAaud

‘D siieday ‘ewyisy

sa1IpIgiowo)

paivads JoN

shep TT-0T

payads JoN

AIAIS9pWAL
210j9q
swojdwAs
Jo uopeang

S}oIM ZZ

oM ZZ

S}ooMm 9¢

Adoueusaud
JO uolje)san

1

Se

S€

a8y

JIAISOpWIAL
sEYNEREY]
oym sjuanjed
jueusSaud

Jo JaquinN

(panunuo))

/1591835
pajun

5159%eIS
pajun

<,S91eI1S
pajun

uoljes0|
Apms

T 31avl



4118
—‘—Wl LEY-

LETTER TO THE EDITOR

MEDICAL VIROLOGY

There were no deaths among the 67 pregnant patients. However, the
study did also report data for an additional 19 mothers who were in the
immediate postpartum period, one of whom died. There were no neo-
natal deaths in this study. Of note, in another US cohort study of 64
hospitalised pregnant women with COVID-19, 25% (16/64) received
remdesivir; however, data specifically relating to the remdesivir group
were not reported.®

Aside from the study by Burkwick and colleagues, published data
identified reporting outcomes/adverse events for remdesivir in
pregnant women with COVID-19 are limited to one case of five
patients, another case series of three patients and five single case
reports.> ' All 13 patients were hospitalised and 61.5% (8/13)
were admitted to the ICU. The high rates of ICU admission (also
observed in the study by Burwick et al.) may, at least in part, be due
to potentially lower thresholds for admission in pregnancy-
associated COVID-19. Also, the fact that they received remdesivir,
for which safety data in pregnancy are scarce, suggests that in cer-
tain cases their illness may have been of such severity that the po-
tential benefits were deemed to outweigh the (albeit largely
unknown) risks. All 13 patients were in their second or third trime-
ster of pregnancy. In the case series of five pregnant women by
Mccoy et al., one patient mechanically ventilated pregnant woman at
28-week gestation discontinued remdesivir after six doses due to a
worsening transaminitis.'* Apart from this case and an observed mild
transient transaminitis in another 7 of 13 cases, which in one patient
was found to be due to pregnancy-related cholestasis and in the
other six patients was of unclear aetiology (may have been related to
COVID-19 itself [in at least 1 patient the transaminitis was present
before remdesivir administration], remdesivir or due to non-COVID-
19 complications of pregnancy), there were no identified complica-
tions directly attributable to remdesivir. All 13 mothers were dis-
charged from hospital (to their home or for rehabilitation), one child
was delivered prematurely that required neonatal ICU admission and
three other mothers had uncomplicated preterm deliveries (their
infants were well following delivery) but no preterm deliveries were
reported in the other nine case reports (4/13, 30.7% delivered pre-
term). There were no reports of mother-to-child SARS-CoV-2
transmission in any of the 13 cases. Table 1 summarises the pub-
lished data for remdesivir in pregnancy-associated COVID-19 (stu-
dies that did not describe characteristics/outcomes/adverse events
specifically for patients receiving remdesivir were not included).

The very limited data available to date do suggest overall that
remdesivir is well tolerated in the latter stages (2nd/3rd trimesters)
of pregnancy with a low risk of serious adverse events. There is an
even greater paucity of data for its use in the first trimester of
pregnancy. The anti-COVID-19 armamentarium for all pregnant pa-
tients is in dire need of urgent expansion and remdesivir could be a
potentially instrumental member; however, further safety and effi-

cacy data are required to support its use.
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