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ABSTRACT
Remdesivir is an antiviral drug currently being studied as a potential treatment of pneumonia 
caused by infection with SARS-CoV-2. The Adaptive Covid-19 Treatment Trial (ACTT-1) by NIH 
and the SIMPLE study by Gilead Sciences are two major trials that showed promising results 
of Remdesivir in the non-pregnant population. We are presenting the case of a pregnant 
patient who was diagnosed with COVID-19 pneumonia and successfully treated with 
Remdesivir.

ARTICLE HISTORY
Received 30 September 2020  
Accepted 25 November 2020  

KEYWORDS
COVID-19 pneumonia; 
pregnancy; Remdesivir; 
hydroxychloroquine

1. Introduction

Remdesivir inhibits viral replication by inhibiting 
RNA-dependent RNA-polymerase. Recent studies 
have shown a shortened time to recovery in patients 
with COVID-19 pneumonia who were treated with 
Remdesivir. Unfortunately, pregnant patients were 
excluded from the Adaptive Covid-19 Treatment 
Trial (ACTT-1) and the SIMPLE trial, which showed 
promising results of Remdesivir treatment in SARS- 
CoV-2 infection. Currently, there are no evidence- 
based studies on the effect of Remdesivir in pregnant 
patients diagnosed with COVID-19 pneumonia. Here, 
we present a 39-year-old pregnant patient, on hydro-
xychloroquine (HCQ) for Sjogren’s syndrome, diag-
nosed with COVID-19 pneumonia and successfully 
discharged home after treatment with Remdesivir at 
our institution.Table 1 and Table 2

2. Case description

A 39-year-old woman, Gravida 3, Para 2 at 29 weeks 
gestation presented to the emergency department with 
complaints of fever, chills and dry cough since 3 days. 
Her past medical history was significant for 
Rheumatoid arthritis treated with Methotrexate for 
5 years, Non-Hodgkin’s lymphoma treated with 
chemotherapy 10 years ago and is in remission, 
Sjogren’s syndrome (diagnosed 1 year ago) and 
Rheumatoid arthritis (relapsed 2 years ago), cur-
rently on Hydroxychloroquine. On admission, she 
was febrile with a temperature of 102.2 degrees 
Fahrenheit, tachycardic at 126 beats per minute, 
tachypneic at 24 breaths per minute and mildly 
hypoxic at 94% on room air. She was mildly hyper-
tensive with a blood pressure of 141/76. Her oxygen 

saturation improved to 100% after oxygen supple-
mentation with 2 liters via nasal cannula.

Initial labs were significant for a leukocytosis of 
14.75 x 103/µl with neutrophilia, a normal lymphocyte 
count, elevated C-reactive protein (CRP), lactate dehy-
drogenase and D-dimer. Procalcitonin was normal. 
Blood cultures were collected. A nasopharyngeal 
swab sample was taken and tested positive for 
COVID-19 by polymerase chain reaction. CT angio-
gram of the chest revealed extensive severe bilateral 
focal ground-glass infiltrates (Figures 1 and 2) with-
out evidence of pulmonary embolism. Given the 
patient’s history of autoimmune conditions, current 
pregnancy, severe imaging findings and overall sep-
tic picture, she was admitted to the Intermediate 
Care Unit for close monitoring despite minimal 
oxygen requirements. Since the patient meets the 
criteria for the severe disease defined as requiring 
supplemental oxygen, as per our institution's policy, 
Infectious disease (ID) consultation was requested to 
evaluate if the patient meets the criteria for the use 
of Remdesivir set forth by the Emergency use 
authorization (EUA) released by the FDA [1]. 
Patient met the criteria and ID physician suggested 
to initiate Remdesivir after discussing the risks and 
benefits and obtaining the patient's consent since the 
teratogenic side effects of Remdesivir are not known. 
Patient has been provided information regarding the 
possible side effects including unknown teratogeni-
city and provided the copy of the patient informa-
tion released by the Gilead sciences. Patient 
consented for the use of the Remdesivir. After fol-
lowing the standard of work flow for the use of 
Remdesivir at our institute which includes approval 
by hospital pharmacy as per the EUA guidelines for 
the Remdesivir issued by the FDA, she received 
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200 mg of IV Remdesivir on Day 1 followed by 
100 mg daily for the next 4 days. Since the patient 
is symptomatic for less than 7 days at the time of 
admission, she did not meet the criteria to receive 
the steroid therapy as per the RECOVERY trial.

She successfully completed the course of 
Remdesivir without any side effects and showed 

steady improvement throughout the hospital stay. 
Fetal activity was monitored every 8 hours using the 
external fetal monitor, with no abnormalities 
detected. As per the obstetrician’s recommendations, 
supplemental oxygen was provided to maintain 
saturations >95%. Oxygen saturations were around 
98−100% while on 2 L via NC and weaned down to 
room air with saturations >95% by the time of dis-
charge on day six.

3. Discussion

Remdesivir is an antiviral medication that achieves its 
effect by inhibiting the RNA-dependent RNA poly-
merase and viral nucleic acid synthesis [2]. It has 
shown superiority over placebo in shortening the 
time to recovery in patients with COVID-19 infec-
tion. Two major trials, the Adaptive Covid-19 
Treatment Trial (ACTT-1) by NIH [3] and the 
SIMPLE study by Gilead sciences [4], have shown 
promising results with the use of Remdesivir. An 
Emergency Use Authorization (EUA) has been issued 
by the US Food and Drug Administration (FDA) for 
using Remdesivir to treat COVID-19 patients.

Despite there being a considerable number of 
pregnant women diagnosed with COVID-19 

Table 1. Inflammatory markers, labs and oxygen requirement during the Remdesivir therapy.
Days since admission 1 2 3 4 5 6

IV Remdesivir (mg) 200 100 100 100 100
Oxygen 2 L 2 L 2 L 1 L 1 L Room air
WBC (4.00–11.00 103/ul) 14.7 15.8 11.2 10.3 12.4 9.33
Creatinine (0.40–1.10 mg/dl) 0.45 0.44 0.36 0.38 0.36 0.40
AST (4–31 IU/L) 18 21 21 21 25 34
ALT (4–31 IU/L) 12 12 10 11 14 22
ALP (39–117 IU/L) 115.7 123.3 117.4 133.7 124.7 124.5
Ferritin (15–150 ng/ml) 95.08 140 156 128 106 79.16
D-dimer (≤0.50 ug/ml IFEU) 1.40 1.55 0.90 0.84 1.02 0.98
LDH (81–216 IU/L) 311 –- –- 305 –- –-
CRP (≤0.50 mg/dl) 19 –- –- 6.30 3.00 2.36

Table 2. Summary of Remdesivir initiation and discontinua-
tion criteria at our institute.

Initiation criteria Hospital stay  ≤7 days
Weight ≥40 kg with confirmed COVID-19 requiring 

oxygen supplementation*
Estimated glomerular filtration rate >30 mL/min
AST, ALT, bilirubin and alkaline phosphatase  ≤3 

times the upper limit of normal at baseline
Not on >1 vasopressor or inotropic support

Discontinuation 
criteria

ALT increase or decrease 5x upper limit of normal
ALT elevation along with signs or symptoms of liver 

inflammation or increasing conjugated bilirubin, 
alkaline phosphatase or INR

Renal function declines to eGFR <30 mL/min or 
patient requires dialysis

Serious adverse event

Note: Only the important criteria have been mentioned. 
*Excluding use of high-flow oxygen devices, noninvasive ventilation nor 

invasive ventilation. 

Figure 1. Chest computerized tomography coronal view 
showing bilateral infiltrates in the lungs.

Figure 2. Chest computerized tomography showing exten-
sive severe bilateral focal ground-glass infiltrates typical char-
acteristics of COVID-19 (axial view).
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pneumonia, the ACTT-1 trial excluded pregnant 
patients. Historically, pregnant patients are less likely 
to be enrolled in clinical trials due to the potential for 
deleterious effects on the developing fetus, which is 
likely the case in studies of Remdesivir in COVID-19 
thus far [5]. Gilead Sciences has not yet done 
a proper study on the pregnant patient but has 
recently released some of its data analysis from the 
compassionate use program of Remdesivir in preg-
nant patients and is planning to collaborate on 
a study of pregnant patients. Zaigham et al. (2020) 
and Pierce et al. (2020) in their systematic review and 
cohort study respectively, on pregnant patients with 
COVID-19 infection showed that these patients are at 
risk for severe disease, that 50% delivered successfully 
during active infection [6,7] and that vertical trans-
mission has been reported [8]. Pregnancy is a unique 
condition with many changes in the immune system, 
which may lead to increased susceptibility to severe 
infections involving the activation of the immune 
system. We believe this is highly likely to be the 
case in COVID-19 pneumonia as the immune system 
and cytokine storm play a major role in the patho-
physiology [9]. According to recent update from the 
CDC MMWR, among the women of reproductive age 
between 15 and 44 years with symptomatic COVID- 
19 infection, pregnant patients are significantly more 
likely to have severe disease including ICU admis-
sion, invasive ventilation, receive ECMO and die 
from the infection [10]. All these factors stress the 
importance of including pregnant patients in clinical 
trials involving COVID-19 therapies [11].

Our patient was considered high-risk given her 
pregnancy, autoimmune comorbidities and diffuse 
bilateral ground glass lung opacities requiring supple-
mental oxygen. With limited available data for the 
treatment of COVID-19 pneumonia, the decision was 
made to proceed with Remdesivir. After discussing 
the risks and benefits, a 5-day course of IV 
Remdesivir therapy was given. As per FDA guide-
lines, HCQ was held as co-administration has been 
found to decrease the effectiveness of Remdesivir 
therapy [1]. As shown, her inflammatory markers 
continued to improve with therapy, particularly the 
CRP levels. The patient tolerated the therapy without 
any side effects. Daily levels of AST, ALT and serum 
creatinine were obtained to monitor the side effects 
of Remdesivir therapy and stayed within an accepta-
ble range. Her oxygen requirement was weaned from 
2 L on Day 1 to 1 L on Day 4 and she was successfully 
weaned off oxygen by Day 6. After the initial obser-
vation in the Intermediate Care Unit, she was trans-
ferred to the general medical floor and was 
successfully discharged home with precautionary 
instructions. Patient did not experience side effects 
since the discharge and had complete symptomatic 
recovery from the COVID-19 infection, followed 

regularly with the Obstetrician and delivered 
a healthy infant at 39 weeks of gestation via 
C-section. Infant did not show any illness, signs of 
the respiratory infection after delivery and therefore 
not tested for the COVID-19 infection. Post preg-
nancy till date patient is in her usual state of health 
prior to the COVID-19 infection and no follow-up 
imaging has been done yet to evaluate the progres-
sion of the pulmonary lesions.

4. Conclusion

In summary, we present a pregnant patient with 
COVID-19 infection and significant bilateral 
ground glass opacities requiring supplemental oxy-
gen who demonstrated both clinical and laboratory 
improvement after a 5-day course of intravenous 
Remdesivir. Given the fact that pregnant patients 
are at similar risk of contracting COVID-19 to the 
general population, higher risk to have severe infec-
tion including death and with the potential risk of 
vertical transmission to the fetus, there is an urgent 
need to evaluate the efficacy of COVID-19 pneumo-
nia treatment in this group of patients. Even though 
there are few published case reports about compas-
sionate use of the Remdesivir in pregnant with clin-
ical improvement and uncomplicated deliveries 
[12–14] like ours, a randomized controlled trial to 
provide evidence-based treatment guidelines for this 
unique patient group is desperately needed espe-
cially with a recent CDC report indicating pregnant 
patient are at higher risk for the severe disease 
including death.
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