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We report a case of COVID-19 in third-trimester pregnancy, 
who required support in an intensive care unit and received 
remdesivir. After discharge, she had an uncomplicated vaginal 
delivery at term. COVID-19 in pregnancy may be managed 
without emergent delivery; a multispecialty team is critical in 
caring for these patients.
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SARS-CoV-2 is a single-stranded positive-sense RNA virus, 
first identified in late December 2019 in Wuhan, China; the 
clinical illness caused by SARS-CoV-2 was subsequently named 
COVID-19. As of July 23, 2020, the virus has infected over 15.3 
million people [1]. The virus has not spared pregnant women, 
and numerous cases of pregnant patients presenting with 
COVID-19 have been reported in the literature [2]. However, 
few publications discuss the care of COVID-19-positive preg-
nant women in the intensive care unit (ICU) setting [3, 4]. We 
offer an example of COVID-19 in third-trimester pregnancy 
successfully managed by an integrated multispecialty team.

CASE

Our patient is a 39-year-old G2P1001 who presented to Labor 
and Delivery triage at 34 weeks and 4 days with a chief com-
plaint of dry cough and dyspnea for 8  days, with associated 

mild anorexia and decreased oral intake. Her medical history 
was significant only for seasonal allergies, and her pregnancy 
had thus far been uncomplicated. Our patient is a health care 
worker caring for COVID-19 patients. Upon symptom onset, 
she isolated at home; nasopharyngeal swab at an urgent care 
center tested positive for SARS-CoV-2. She was afebrile on 
presentation and without supplemental oxygen requirement. 
She was managed expectantly, received an intravenous fluid 
bolus, and was discharged home.

Two days after initial presentation, our patient returned to 
Labor and Delivery triage, with significant worsening of dyspnea 
on exertion. On this evaluation, she was noted to be hypoxic to 
88% breathing ambient air and was tachypneic to 25 breaths/
minute. Her chest x-ray demonstrated bilateral hazy opacities 
suspicious for COVID-19 pneumonia. Hypoxia improved with 
supplemental oxygen by nasal cannula. Given her supplemental 
oxygen requirement, she was admitted to the obstetrics service. 
Fetal status was initially reassuring and remained so; there was 
no maternal or fetal indication for delivery. Admission labs 
were notable for elevated transaminases and D-dimer (Figure 1, 
Table  1); there was no clinical concern for pre-eclampsia or 
hemolysis, elevated liver enzymes, low platelets (HELLP) syn-
drome. Hydroxychloroquine therapy was then standard of care 
for inpatients at our institution and was initiated. Supplemental 
oxygen was continued, with the goal of oxygen saturation >95% 
to support adequate fetal oxygenation.

Over the first 12 hours of admission, our patient’s supple-
mental oxygen requirement increased from nasal cannula to 
nonrebreather; the ratio of oxygen saturation to fraction of in-
spired oxygen worsened significantly (SpO2: FiO2) (Figure 1). 
She was evaluated by pulmonary and critical care medicine 
(PCCM) and transferred to the medical ICU for closer moni-
toring (Figure  1). Maternal-fetal medicine (MFM) and infec-
tious disease (ID) teams discussed the case; given the increase in 
supplemental oxygen requirement since first presentation, the 
decision was made to apply for compassionate use remdesivir.

The remdesivir compassionate use application was approved 
by the manufacturer and the Food and Drug Administration via 
emergency investigational new drug application. MFM, ID, and 
PCCM discussed the medication with the patient and obtained 
her informed consent for therapy; remdesivir was initiated 
on hospital day (HD) 2.  Per manufacturer recommendation, 
hydroxychloroquine was held upon initiation of remdesivir. 
Her liver enzymes were monitored through her hospital course; 
per manufacturer requirement, remdesivir was to be discon-
tinued should ALT rise above 5 times the upper limit of normal. 
Her transaminases peaked on HD 5 (remdesivir day 4), then 
declined to below admission levels (Figure 1). They were never 
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above twice the upper limit of normal. Her blood pressure re-
mained within normal limits, and there was no proteinuria. 
C-reactive protein (CRP) peaked at 15.3 mg/dL, then declined 
(Table 1). Fetal status was evaluated twice daily with a nonstress 
test; fetal status remained reassuring through her ICU course. 
Given uptrending D-dimer, lower extremity venous dopplers 
were performed, which demonstrated no evidence of thrombus.

Her supplemental oxygen requirement decreased steadily, and on 
HD 7 she was transferred to the obstetrics floor (Figure 1). She was 
discharged on HD 9, after having completed 8 of a planned 10 days 
of remdesivir. On telephone follow-up 10 days after discharge, our 
patient reported ongoing cough and dyspnea on exertion, but with 
significant improvement from admission. No further fetal imaging 
was indicated at that time. After a full recovery from COVID-19, 
the patient had an uncomplicated vaginal delivery at term.

DISCUSSION

Our patient highlights several important aspects of care for 
pregnant patients presenting with COVID-19. A  number of 
studies have discussed COVID-19 in pregnant women, with 
a study in our city demonstrating that ~15% of women pre-
senting for delivery were SARS-CoV-2 positive; 1.9% of those 
women were symptomatic [5]. Recent data have demonstrated 
that pregnant women diagnosed with COVID-19 have an in-
creased risk of ICU admission and mechanical ventilation as 
compared with nonpregnant women of childbearing age [6].
The 3 other cases of third-trimester COVID-19 ICU admission 
previously reported all noted a need for intubation and delivery 
[3, 4]; however, decisions regarding emergent delivery are indi-
vidualized and require consideration of both maternal and fetal 
status. In our case, there was never a maternal or fetal indication 
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Figure 1.  Patient’s clinical course. The black line indicates the SpO2:FiO2 ratio, a measure of oxygen requirement used as a representation of the patient’s pulmonary 
status. Dark and light gray lines indicate AST and ALT, respectively. Labeled arrows indicate significant clinical events. Abbreviations: ALT, alanine aminotransferase; AST, 
aspartate aminotransferase; CRP, C-reactive protein; HD, hospital day.

Table 1.  Selected Laboratory Values

AST, U/L ALT, U/L CRP, mg/dL D-dimer, ng/mL

HD 1 85 43 — 274

HD 2 78 41 — —

HD 3 62 37 5.9 —

HD 4 62 40 11.4 350

HD 5 83 62 15.3 399

HD 6 72 62 12.1 700

HD 7 53 52 6.7 856

HD 8 46 47 3.8 625

HD 9 — — — —

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CRP, C-reactive protein; HD, hospital day.
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for delivery during this hospitalization. Emergent cesarean de-
livery in ICUs is reserved for acute and severe maternal or fetal 
decompensation; we demonstrate that pregnant women criti-
cally ill with COVID-19 can be managed in the ICU without the 
need for emergent delivery. Overall goal oxygen saturation was 
>95%, in order to ensure adequate fetal oxygenation; our pa-
tient required nonrebreather, but never mechanical ventilation, 
to maintain that oxygen saturation.

Pregnancy is a hypercoagulable state with noted physiologic 
increases in D-dimer: 1 study demonstrated a median D-dimer 
of 553 ng/mL at week 35 of gestation, as well as a steady increase 
over the course of pregnancy [7]. COVID-19 has been associ-
ated with elevations in D-dimer and thrombus formation [8]. 
Our patient had an elevated D-dimer (Table 1) but no evidence 
of peripheral thrombi. Given underlying hypercoagulability 
in pregnancy and known venous thromboembolic complica-
tions associated with COVID-19, pregnant women positive for 
SARS-CoV-2 are placed on antepartum and postpartum ve-
nous thromboembolism prophylaxis; this was the case for our 
patient.

Our patient developed an elevated CRP and transaminitis. 
Both these lab abnormalities have been associated with SARS-
CoV-2 infection; however, elevated CRP is also physiologic 
during pregnancy. Population-based studies have reported me-
dian CRP values in uncomplicated pregnancy ranging from 3 
to 6 mg/L [9–11]. Thus, CRP may not be useful in determining 
the severity of COVID-19 illness in pregnant patients with 
COVID-19.

Regarding treatments, our patient received hydroxy
chloroquine and remdesivir. Hydroxychloroquine has been 
postulated to have some efficacy in COVID-19, although 
more recent data have called these hypotheses into question 
[12, 13]. At the time of our patient’s presentation, offering 
hydroxychloroquine was standard of care for patients admitted 
for COVID-19. More recent data have demonstrated a mor-
tality benefit from dexamethasone in severe COVID-19 [14]. 
Dexamethasone crosses the placenta and is well studied in preg-
nancy. While long-term steroids are not recommended in preg-
nancy, the dexamethasone course for COVID-19 would not 
be considered long-term. In critically ill COVID-19 pregnant 
patients, any intervention to improve the maternal condition 
should be considered; dexamethasone is not contraindicated in 
pregnancy and should not be withheld if clinically indicated.

Remdesivir is a prodrug intracellularly metabolized into an 
adenosine triphosphate analog that inhibits viral RNA poly-
merase. After the emergence of SARS-CoV-2, in vitro testing 
demonstrated that remdesivir has activity against that virus; 
however, data on its use in pregnancy are limited. Manufacturer 
safety data indicate no reproductive developmental toxicity 
in animals at clinically relevant doses; embryonic toxicity was 
only noted when systemically toxic doses were administered 

to female animals before conception (Remdesivir Investigator’s 
Brochure, Gilead Sciences). Initial analysis of patients treated 
with compassionate use remdesivir demonstrated a low rate of 
adverse effects and possible mortality benefit [15]. The National 
Institutes of Health Adaptive COVID-19 Treatment Trial-1 
(ACTT-1) study demonstrated that remdesivir was superior to 
placebo in decreasing time to recovery in hospitalized adults 
and may have mortality benefit [16]. However, neither of these 
studies included pregnant women. Our patient will be included 
in a forthcoming analysis of patients receiving remdesivir via 
an updated compassionate use protocol. Before COVID-19, 
an Ebola treatment study included remdesivir as 1 of 4 arms 
[17]; 6 of the 175 patients enrolled in that arm had a positive 
pregnancy test at the time of enrollment. No specific adverse 
outcomes in pregnant women were recorded in this arm of the 
study; however, the study report does not provide specific in-
formation regarding outcomes in these patients. In this case, 
our patient tolerated the medication well.

One of the noted side effects of remdesivir is transaminitis 
[15–17]. Remdesivir may further complicate interpretation of 
elevated liver enzymes in a population where they could rep-
resent pre-eclampsia, viral effect, or physiologic elevation. Our 
patient did develop an increase in her transaminases while on 
remdesivir; whether this was due to COVID-19 or to remdesivir 
is not clear. She had no proteinuria or hypertension to suggest 
pre-eclampsia as a cause of transaminitis.

All of the above points underscore the need for close inter-
departmental collaboration in caring for pregnant patients pre-
senting with COVID-19. For our patient, discussions between 
MFM, ID, and PCCM were vital in determining treatment 
course and level of care for our patient through her hospital 
course. The current paucity of data for remdesivir use in preg-
nancy underscores the importance of early inclusion of preg-
nant women in randomized clinical trials for the assessment of 
therapeutic agents.
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