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Abstract Objective This study was aimed to compare maternal and pregnancy outcomes of
symptomatic and asymptomatic pregnant women with novel coronavirus disease 2019
(COVID-19).
Study Design This is a retrospective cohort study of pregnant women with COVID-19.
Pregnant women were divided into two groups based on status at admission,
symptomatic or asymptomatic. All testing was done by nasopharyngeal swab using
polymerase chain reaction (PCR) for severe acute respiratory syndrome-coronavirus-2
(SARS-CoV-2). Initially, nasopharyngeal testing was performed only on women with a
positive screen (symptoms or exposure) but subsequently, testing was universally
performed on all women admitted to labor and delivery. Chi-square and Wilcoxon’s
rank-sum tests were used to compare outcomes between groups.
Results Eighty-one patients were tested because of a positive screen (symptoms
[n¼ 60] or exposure only [n¼ 21]) and 75 patients were universally tested (all
asymptomatic). In total, there were 46 symptomatic women and 22 asymptomatic
women (tested based on exposure only [n¼ 12] or as part of universal screening
[n¼ 10]) with confirmed COVID-19. Of symptomatic women (n¼ 46), 27.3% had
preterm delivery and 26.1% needed respiratory support while none of the asymptom-
atic women (n¼ 22) had preterm delivery or need of respiratory support (p¼ 0.007
and 0.01, respectively).
Conclusion Pregnant women who presented with COVID19-related symptoms and
subsequently tested positive for COVID-19 have a higher rate of preterm delivery and
need for respiratory support than asymptomatic pregnant women. It is important to be
particularly rigorous in caring for COVID-19 infected pregnant women who present
with symptoms.

Key Points • Respiratory support is often needed for women who present with symptoms.
• Low rate of severe disease in women who present without symptoms.
• There were no neonatal infections on day 0 of life.
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A novel coronavirus emerged from China in December 2019.
Givenpregnancychanges (e.g., decreased immunity), pregnant
women may be at high risk for severe consequences of infec-
tious diseases. However, initial, small series reported from
China showed favorable outcomes among pregnant women
infected with novel coronavirus disease 2019 (COVID-19).1–3

There are a limited number of reported cases of COVID-19
during pregnancy in the United States.4–6 In a recent report
from New York City, 29 of 43 pregnant women were symp-
tomatic but only 9.3% had severe disease.5 Whether patients
who present with COVID-19-related symptoms have a higher
rate of progression to severe disease than asymptomatic
patients is currently unknown, and a clearer understanding
of progression might enable a more appropriate process of
triage. The objective of this studywas to compare thematernal
and pregnancy outcomes among symptomatic and asymp-
tomatic pregnant women diagnosed with COVID-19.

Materials and Methods

This is a retrospective cohort study of pregnant women who
tested positive for COVID-19 at one tertiary care hospital in
Brooklyn, NewYork, fromMarch 15 to April 15, 2020. Testing
was accomplished by nasopharyngeal swab, using polymer-
ase chain reaction (PCR) testing for severe acute respiratory
syndrome-coronavirus-2 (SARS-CoV-2). The PCR test used
was Hologic Panther Fusion PCR and the rapid PCR test was
Cepheid GeneXpert PCR. The institutional reviewboard (IRB)
exempted this study.

From March 15 to April 10, 2020, all patients went
through a screening process in which symptoms (e.g., cough
and fever) and exposure to patients with COVID-19 were
assessed to determine eligibility for COVID-19 testing. After
April 10, testing for COVID-19 became universal for all
antepartum and labor and delivery admissions. The turn-
around time for the SARS-CoV-2 PCR test result from March
15 until April 10 was up to 3 days. After April 10, with the
implementation of rapid testing, the turnaround time aver-
aged approximately 5 hours.

We contrasted two groups of patients who tested positive
for COVID-19; one consisted of women who presented with
or reported COVID-19-related symptoms, which included
fever, cough, shortness of breath, sore throat, or nausea and
vomiting (n¼ 46). The other group consisted of women who
were asymptomatic and were tested for an exposure history
(n¼ 12) or were asymptomatic and were tested during the
universal testing period (n¼ 10). Thus, the asymptomatic
group had a total of 22 patients.

Data collected included maternal age, body mass index,
parity, presence of comorbidities, reason for admission to
labor and delivery, COVID-19-related symptoms, as well as
complete blood count with differential. Lymphopenia was
defined as lymphocyte percentage of less than 20%.7 Preg-
nancyoutcomes includedmode of delivery, gestational age at
delivery, preeclampsia,8 and postpartum hemorrhage (de-
fined as an estimated blood loss of 1,000mL or greater).
Maternal outcomes included development of severe COVID-
19 disease (defined by criteria of Wu et al9), need for

respiratory support and COVID-19-related treatment. Respi-
ratory support was defined as needing oxygenationvia either
nasal cannula, nonrebreather facial mask, high-flow nasal
cannula, or mechanical ventilation to treat hypoxia of less
than 93%. COVID-19-related treatment included hydroxy-
chloroquine and azithromycin or other investigational drugs
(e.g., remdesivir).

Descriptive statistics were performed on all pregnant
patients with COVID-19. Median and interquartile ranges
were used for continuous variables. Characteristics,maternal
and pregnancy outcomes, were compared between symp-
tomatic and asymptomatic women. Chi-square test was used
for categorical variables, and Wilcoxon’s rank-sum test was
used for continuous variables; p¼ 0.05 was considered sta-
tistically significant. All statistical analyses were performed
on StataCorp LLC Stata 15.1 (College Station, TX).

Results

FromMarch 15 to April 10, 81 patientswere tested for COVID-
19 because of a positive screen (i.e., gave a clinical history,
n¼ 60, or were exposed to someonewith COVID-19 infection,
n¼ 21). Of the 81 patients with a positive screen, 58 (71.4%)
were confirmed COVID-19-positive and 23 (28.4%) were neg-
ative. Of the 58 infectedwomen, 12had been tested because of
exposure but were asymptomatic. Universal testing started on
April 10, and of 75 asymptomaticwomen subsequently tested,
10 (13.3%) were positive for COVID-19. Thus, of the total 68
pregnant women with COVID-19, 46 (67.6%) had symptoms
while 22 (32.4%) were asymptomatic.

All patients were diagnosed in the third trimester except
for three symptomatic women: one who presented with a
fetal demise at 17 weeks, and twowhowere diagnosed at 25
and 26 weeks, respectively. Among the 46 infected women
who had been tested because they were symptomatic, the
most common presenting symptoms (many patients had
more than one symptom) were cough (n¼ 29 [63%]) and
fever (n¼ 18 [39.1%]).

As of April 16, 55 of the 68 (80.9%) have delivered and 12
(17.6%) have ongoing pregnancies (excluding the fetal de-
mise at 17 weeks). Of the 55 deliveries, 33 (60%) were
symptomatic or reported symptoms on screening on presen-
tation while 22 (40%) were asymptomatic. Of the nine
preterm deliveries, eight were iatrogenic (seven for maternal
respiratory distress and one for decreased fetal movements
with a category-2 fetal heart tracing). Of the 12 ongoing
pregnancies, 7 (58.3%) were admitted for obstetrical reasons
(e.g., vaginal bleeding), but reported symptoms on screening,
and 5 (41.7%) presented with COVID-19-related symptoms.

Among the third trimester, patients who delivered, 12 out
of 55 (21.8%) mothers required some form of respiratory
support (simple nasal cannula [n¼ 7], nonrebreather mask
[n¼ 3], high-flow nasal cannula [n¼ 1], and mechanical
ventilation [n¼ 1]). One of 55 (1.8%) patients required me-
chanical ventilation for 19 days postpartum, and was dis-
charged home on postpartum day 26. Forty-eight neonates
were tested by nasopharyngeal swab on day 0 of life. All
neonates were negative for COVID-19. There was one fetal
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demise diagnosed at 17 weeks. The overall maternal and
laboratory characteristics and outcomes of all 68 patients
can be found in the ►Supplementary Tables S1 and S2

(available in the online version).
The characteristics of both groups are shown in ►Table 1.

There were no differences in maternal age, body mass index,
nulliparity, or comorbidities between symptomatic and
asymptomatic women. Symptomatic women had a higher
rate of lymphopenia compared with asymptomatic women
(n¼ 16, 66.7% vs. n¼ 8, 36.4%, p¼ 0.022).

Pregnancy andmaternal outcomes are shown in►Table 2.
Symptomatic pregnant women had a higher rate of preterm
birth<37weeks (p¼ 0.007). In regard tomaternal outcomes,
symptomaticwomen had higher rate of requiring respiratory
support (n¼ 12, 26.1% vs. n¼ 0, p¼ 0.010) and treatment
with hydroxychloroquine and azithromycin (used in our
institutionwhen oxygen supplementation is needed or there
is persistent fever) compared with asymptomatic women

(n¼ 16, 34.1% vs. n¼ 0, p¼ 0.002). The cesarean birth rate of
symptomatic and asymptomatic women were not signifi-
cantly different (p¼ 0.116). There were no maternal deaths.

Discussion

Wehave found that pregnant womenwith COVID-19-related
symptoms on admission had a higher rate of severe disease
and preterm birth than asymptomatic women in a large
cohort of pregnant women in a high-prevalence zip code in
New York.10 Variations in reported rates of outcomes be-
tween cohorts might be explained in part by differences in
the profile of patients seen.

The prevalence of COVID-19 in our asymptomatic preg-
nant patients, 13.3%, is consistent with a recent report of
13.7% among 211 asymptomatic pregnant patients in the
same city.6 A recent study on an older population showed
that 24 out of 27 (89%) asymptomatic nursing home

Table 1 Demographic, medical and laboratory characteristics between symptomatic and asymptomatic presenting COVID-19-
positive patients

Demographic and medical Symptomatic
n¼ 46

Asymptomatic
n¼ 22

p

Age (y) 30.0 (25.3–33.8) 30.5 (24.5–34.8) 0.911

BMI (kg/m2) 31.0 (28–32.5) 31.6 (26.3–34.5) 0.909

Nulliparity 12 (26.1) 8 (36.4) 0.384

Comorbidity 15 (32.6) 4 (18.2) 0.215

Laboratory

White blood cell count (K/UL) 7.5 (6.3–9.4) [41] 7.9 (6.5–10.5) [61] 0.604

Hemoglobin (g/dL) 11.9 (10.9–13.2) [41] 12.1 (11.4–13.0) 0.579

Hematocrit (%) 36.7 (33.1–40.2) [41] 37.4 (35.4–39.9) 0.655

Platelets (K/µL) 230 (177–271) [41] 212 (154.3–248.3) 0.229

Lymphocyte (%) 16.8 (13.1–23.4) [39] 20.9 (15.0–24.0) 0.088

Lymphopenia 26(66.7) [39] 8 (36.4) 0.022

Abbreviations: BMI, body mass index; COVID-19, novel coronavirus disease 2019.
Note: Data are median (interquartile range) or n (%), [n if missing data].

Table 2 Maternal and pregnancy outcomes among symptomatic and asymptomatic COVID-19-positive patients

Symptomatic Asymptomatic p

Pregnancy outcomes n¼ 33 n¼ 22

Cesarean delivery 16 (48.5) 6 (27.3) 0.116

Preterm birth <37 weeks 9 (27.3) 0 0.007

Preterm birth <34 weeks 3 (9.1) 0 0.146

Postpartum hemorrhage 1 (3) 1 (4.5) 0.752

Preeclampsia 2 (6.1) 1 (4.5) 0.828

Maternal outcomesa n¼ 46 n¼ 22

Required respiratory support 12 (26.1) 0 0.010

Received hydroxychloroquine and azithromycin 16 (34.8) 0 0.002

Length of hospital stay (d) 3 (2–4) 2 (2–3) 0.37

Abbreviation: COVID-19, novel coronavirus disease 2019.
Note: Data are median (interquartile range) or n (%).
aThere are currently 11 pregnancies ongoing as of April 16, 2020.
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residents with COVID-19, developed symptoms.11 In con-
trast, none of our asymptomatic patients developed symp-
toms, with at least 10 days of follow-up after discharge. This
contrast in findings may be attributed to the average age of
our cohort. Our findings suggest that asymptomatic preg-
nant patients may not be at high risk for severe disease, at
least as compared with pregnant womenwho are symptom-
atic. This finding is similar to other reports in the litera-
ture1–3,5,6 and supports the belief that most asymptomatic
women will remain asymptomatic. However, this is not
always the case. Breslin et al described a case of a patient
who was initially asymptomatic, and who developed critical
disease postpartum requiring intensive care.4 Thus, while
status at admission can provide some guidance as to level of
risk, no COVID-19-infectedwomen can bemanaged casually.

There was a higher rate of severe disease in our cohort
(n¼ 68) compared with a recent report on 43 pregnant
patients from New York City (17.6 vs. 9.3%)5 using the
same criteria.9 This may be explained by the fact that
more of our COVID-19-infected patients were tested based
on positive screening (58 out of 68) than in the earlier report
(7 out of 43). Our cohort also had a higher rate of severe
disease compared with that reported from a Chinese cohort
(8% among women delivering at 50 hospitals). Their cohort
not only included women with confirmed PCR but also
women with findings suggestive of COVID-19 by other
means. Our cohort only included women with confirmed
COVID-19 by PCR. Furthermore, we also found a higher
overall rate of lymphopenia (55.7 vs. 44%), which has been
suggested as a laboratory marker of COVID-19.7,12,13

Our findings regarding lack of mother-to-child transmis-
sion is consistent with recent literature,14,15 albeit there have
been case reports of SARS-CoV-2 immunoglobulin (Ig)-M in
the fetus which suggests that transmission is possible.16,17

Limitations and Strengths

We must acknowledge limitations in this study. The sample
size was small, and thus we were not able to control for all
potential confounders. However, to date, this is the largest
cohort reported from a single center in the United States.

This study also has strengths. The study included a large
sample size, which allowed us to begin to answer important
management questions. Based on this data, obstetricians
should be wary of pregnant women who present with
COVID-19-related symptoms, and subsequently test positive,
and should be prepared to administer respiratory support.

Conclusion

In conclusion, pregnant women who present without symp-
toms tend to remain asymptomatic to agreaterdegree thanhas
been reported from cohorts of older individuals. Pregnant
women with COVID-19-related symptoms have a high rate of
severe disease and preterm birth. Pregnant women with
COVID-19may needmore oxygen support thanwaspreviously
thought. Thus, it is prudent for obstetricians to be particularly
vigilantwhencaring forpatientswhoare initially symptomatic.
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