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Case Series
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ABSTRACT

Numerous therapeutic strategies are proposed and tested for SARS CO-V2 infection. Remdesivir is researched and
proposed by various societies. Studies about efficacy and safety in pregnancy are limited. A case series of 22 pregnant
women effected with severe COVID disease and who received remdesivir, over a period of 1 year from May 2020 to
May 2021 is presented. The 12 antenatal and 10 post-partum women were included. Demographic factors, baseline, day
3 and day 7 blood values of haemoglobin, total leukocyte count, platelets, liver enzymes, serum creatinine and D-dimers
were collected. Adverse events were reported. Pregnancy complications and foetal and neonatal complications were
studied. Pre-eclampsia was the most common comorbidity. The 99% of pregnant women and 100% of postpartum
women recovered from COVID disease after remdesivir use. Lab investigations did not change considerably during the
week of remdesivir use, suggesting its safety. Incidence of adverse events reported is 36.3%, of these 9% are serious
adverse events. There are no antenatal or post-natal complications. No incidence of teratogenicity, foetal or neonatal
complications. Incidence of feto-maternal transmission was 9%. Remdesivir is effective in treating severe SARS-CoV2
infection and has safety profile in pregnancy with regard to maternal and foetal effects.

Keywords: Remdesivir in pregnancy, Fetal effects of remdesivir, Neonatal side effects of remdesivir, Maternal safety
with remdesivir

INTRODUCTION

Corona disease caused by novel corona virus, has caused
many deaths worldwide and such sudden increase in
infections seem to be occurring throughout the world.
Clinical trials have investigated a number of
pharmacological treatment strategies in nonpregnant
populations, and other pharmacologic treatment strategies
are ongoing. Remdesivir is an intravenous nucleotide
prodrug of an adenosine analogue. Inside the cell, pro-drug
remdesivir is converted into nucleoside monophosphate or
nucleotide analogue which goes into further
phosphorylation events yielding active nucleoside form
triphosphate analogue. The triphosphate analogue is
utilized by viral RNA dependant RNA polymerase
(RdRp), such utilization inhibits viral replication.

Remdesivir is antiviral drug which was approved by FDA
in October 2020 for treatment of COVID disease.
Remdesivir improves clinical outcomes of hospitalized
patients with COVID-19 and a 5-day regimen, instead of a
10-day regimen, may be sufficient for treatment.
Moreover, remdesivir appears as tolerable as other
comparators or placebo.! The living guideline of WHO
states that, remdesivir does improve patient-important
outcomes (limited evidence).?

pregnant women are susceptible to SARS-COV?2 infection
as nonpregnant women. Pregnant women are excluded
from clinical trials, because of concerns regarding foetal
safety.®* SMFM (Society for maternal, foetal medicine)
recommends that remdesivir be offered to pregnant
patients with COVID-19, meeting criteria for
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compassionate use.* RCOG (Royal college of obstetricians
and gynaecologists) states that remdesivir should be used
only if clinicians believe the benefits of treatment
outweigh the risks to the individual.® FOGSI (Federation
of obstetricians and gynaecologists of India) also
recommends that remdesivir should not be withheld from
pregnant patient if otherwise indicated.® GOI has issued
advisory on remdesivir use stating that-remdesivir is to be
used only in select moderate/severe hospitalised COVID-
19 patients on supplemental oxygen as it is a reserve drug
approved under emergency use authorization only based
on limited scientific evidence globally.” Literature about
the safety of remdesivir in pregnancy is very limited. We
did a single centre study of remdesivir use in pregnancy,
to study its efficacy and safety in pregnant women.

CASE SERIES

Pregnant women who were admitted with COVID and met
criteria to use remdesivir were included in the study.
Pregnant women with COVID who did not receive
remdesivir were excluded. Criteria to start remdesivir
were-hospitalized patients with severe COVID-19
(defined as Sp0O2<94% on room air/requiring supplemental
oxygen, or requiring mechanical ventilation, or requiring
ECMO.) A total of 5 doses of remdesivir was given, with
a loading dose of 200 mg on day 1, followed by 100
mg/day for remaining 4 days. Written informed consent
was taken from all pregnant and postpartum women who
received remdesivir and for inclusion in study.
Demographic factors, comorbidities, baseline O, support
and O, support at time of discharge were studied. Baseline
blood investigations like haemoglobin, platelet count, total
leukocyte count, liver transaminases, renal function tests
were also studied. Antenatal adverse events, foetal risks
and postnatal adverse events were also included in study.
Corticosteroids and cephalosporin group of antibiotics
were the concurrent medication used during hospital stay.

All data were analysed using IBM SPSS V20.0 software.

A total of 22 pregnant and just delivered pregnant women
were included in study, 12 antepartum and 10 postpartum
women. (Median post-partum day 3, range from 0-7).
Median age group was 29 in both the groups, range 22-35.
Pre-eclampsia (18.2%) was the most common comorbidity
followed by gestational diabetes (13.2%) 72% (16) of
women were overweight and 28% (6) were of normal
BMI. Demographic factors are illustrated in Table 1.

The 99% of pregnant women and 100% of postpartum
women recovered from COVID disease after remdesivir
use. There was 1 maternal death due to COVID. Mean
number of admission days was 9.5 days (4-28 days). Seven
(58%) of antenatal women needed ventilation and
Emergency delivery was done in 5 women to improve
maternal outcomes and lack of evidence about safety of
remdesivir use in pregnancy. One woman continued
pregnancy after extubating and there was one maternal
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death after 20 days on ventilator. Mean number of days of
ventilation was 3 days (1-4 days).

Table 1: Demographic factors.

. Antenatal Postnatal
Characteristics % %
Age (Years)
<30 7 (58.3) 3 (30)
>30 5 (41.7) 7 (70)
Parity
Primi 7 (31.8) --
Multi 5 (22.7) -
Postpartum -- 10 (45.4)
BMI (kg/m?)

18-24.9 5 (41.6) 6 (60)
25-30 6 (50) 4 (40)
>30 1(8.3) --
Co-morbidities

Obesity 1(8.3) --
Gestational diabetes 2 (16.7) 1(10)
Pre-eclampsia 2 (16.7) 2 (20)
No comorbidities 7 (58.3) 7 (70)
Oz support baseline

Invasive

Ventilator 1(8.3) --
Non-invasive

NIV 1(8.3) 1 (10)
HIFNO 1(8.3) 4 (40)
LFNO 3 (25) 1 (10)
Room air 6 (50) 4 (40)

Baseline  blood investigations  which included
haemoglobin, TLC, platelets, D-dimer, serum creatinine,
serum bilirubin, liver transaminases were done on day 1, 3
and 6 (Table 2). Values did not change considerably with
remdesivir use, suggesting safety of its use.

Incidence of adverse events reported is 36.3% (Table 3).
Of these serious adverse events is 9%. Preterm delivery
was done in 5 patients to improve maternal outcome.
Steroid induced hyperglycaemia, fungal sinusitis,
peripartum cardiomyopathy were seen as pregnancy
complications, mostly due to COVID disease and
concurrent steroid use. One maternal death was seen due
to severe COVID disease.

We had 11 deliveries in study group, all were caesarean
deliveries. Of these 9% were done in extremely preterm
group (26-28 weeks), 28% were done in 28-32 weeks.
gestational period and 63% were done in women more than
32 weeks. Reason for emergency caesarean delivery was,
to facilitate remdesivir use (5), previous caesarean delivery
(3), multiple pregnancy (1), PROM (1), breech (1). Of 10,
women who continued pregnancy after taking remdesivir,
1 had induced miscarriage at 22 weeks due to fungal
sinusitis, 2 had normal vaginal deliveries at term, and rest
are still continuing pregnancy at time of writing this
article.
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Table 2: Biochemical variables.

Variables N Mean
Hb, day 1 22 11.14
Hb, day 3 21 10.67
Hb, day 6 21 10.57
TLC, day 1 22 10103.14
TLC, day 3 22 13379.41
TLC, day 6 22 12528.41
Platelets, day 1 22 2.23
Platelets, day 3 22 2.82
Platelets, day 6 22 3.09

S. creatinine, day 1 22 0.32

S. creatinine, day 3 22 0.32

S. creatinine, day 6 22 0.41

D dimer, day 1 22 1256.77
D dimer, day 3 22 1329.14
D dimer, day 6 22 1262.09
AST, day 1 22 67.14
AST, day 3 22 55.36
AST, day 6 22 49.77
ALT, day 1 21 59.14
ALT, day 3 21 52.67
ALT, day 6 21 49.14

S. bilirubin, day 1 22 0.45

S. bilirubin, day 3 22 0.50

S. bilirubin, day 6 22 0.36

NICU admissions were done in 6 patients and all were
admitted because of preterm. Feto-maternal transmission
of COVID disease was observed in 2 women. No
teratogenicity was observed in all 12 patients who received
remdesivir in pregnancy. Eight patients received
remdesivir in Il trimester and 4 patients in Il trimester.
There were no neonatal deaths.

Table 3: Adverse events.

Mild

Maternal tachycardia 1 --

Maternal bradycardia 1 --

Rectal tenesmus -- 1

Hyper glycemia 1 --

Rectus sheet haematoma -- 1

Severe
Peripartum
cardiomyopathy
Fungal sinusitis -- 1
Maternal death 1

DISCUSSION

There are few studies reported in literature about
remdesivir use in pregnancy. Study done by Burwick et al
reported 86 pregnant women who had severe COVID and
received remdesivir.® There are isolated case reports of
remdesivir use in pregnancy.®*® All studies have reported
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SD Q1 Q3

1.58 10.00 12.00
1.43 10.00 12.00
1.29 9.50 11.50
5315.60 6335.00 12722.50
5132.59 8780.00 18531.75
3957.27 9951.00 14455.00
0.61 2.00 2.25
0.73 2.00 3.00

0.92 2.00 4.00

0.48 0.00 1.00
0.48 0.00 1.00
0.50 0.00 1.00
892.03 586.25 1507.75
1326.23 682.75 1503.00
1079.72 681.00 1258.25
75.79 31.75 79.75
34.91 34.00 65.50
21.40 33.75 59.75
57.53 23.00 51.00
43.17 26.50 53.50
39.02 25.00 50.00
0.51 0.00 1.00
0.51 0.00 1.00
0.49 0.00 1.00

effectiveness of remdesivir in treating COVID disease.
Our study was done with primary aim to study the
effectiveness, maternal and foetal safety with remdesivir
use. A phase | prospective, open label, non-randomized
opportunistic study to evaluate the PK and safety of RDV
when administered to pregnant and non-pregnant women
of childbearing potential for treatment of COVID-19 in a
cohort of 40, with 20 in each arm is planned by national
institute of allergy and infectious diseases (NIAID), US.
Study will complete in April 2022. Human data for the use
of this agent in pregnant women with COVID-19 are
extremely limited. Mulunga et al did a study of remdesivir
in the treatment of Ebola virus disease, six pregnant
women were assigned to receive remdesivir and there were
no significant foetal/ new-born, pregnancy, or maternal
adverse events reported in any of the members of this
subgroup.** In the case series reported by McCoy et al, 1
patient had to discontinue remdesivir due to worsening
transaminitis.® In our study we did not find any rise in
Liver enzymes. Incidence of serious adverse events was
16% in study done by Burwick et al while we report an
incidence of serious adverse events as 9%. Remdesivir was
well tolerated in pregnancy with the good neonatal
outcomes.

Limitations of this study are, study sample is very small
and no comparative cohort available. Non pregnant
women of similar demographic factors should be included
for proper comparison.
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CONCLUSION

Lot of research has been done to understand
pathophysiology and clinical manifestations of SARS CO-
v2 disease. It has moved from a primary lung disease to a
thrombo-inflammatory disease, which can affect any
organ, New therapeutic modalities are being suggested.
Remdesivir is an effective drug, especially in pregnancy
with its promising safety.
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