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ABSTRACT

Objective: Parturients with symptoms to COVID-19 have an increased risk for neonatal adverse
outcomes and for any adverse outcome compared to the asymptomatic COVID-19 positive par-
turients and to the COVID-19-negative parturients. The purpose of this study was to determine
the effect of COVID-19 on obstetric outcomes based on symptom status of parturients at or
near term.

Methods: Retrospective cohort study of parturients diagnosed with COVID-19 between 26
March and 30 September 2020. Maternal and neonatal outcomes were assessed by comparing
three groups of parturients: COVID-19 negative, asymptomatic COVID-19, and symptomatic
COVID-19.

Results: A total of 2299 COVID-19-negative parturients and 172 patients with confirmed diagno-
sis of COVID-19 delivered during the study period. The median gestational age at the time of
delivery was 39 (interquartile range 39-40) weeks. The most common symptom was cough (28/
56, 50%). Gestational diabetes mellitus was significantly less common in COVID-19-negative than
in COVID-19-positive patients. There was no significant increase in cesarean delivery in women
who were COVID-19 positive and the incidence of preterm deliveries was not significantly differ-
ent among the three groups. Of the 172 cases of COVID-19, only one parturient needed mech-
anical ventilation, and there were no maternal deaths in this group. There were no cases of
severe neonatal asphyxia or neonatal death. Composite maternal adverse outcomes were not
significantly different between the three groups. The aOR for composite neonatal adverse out-
come and overall composite adverse outcome comparing COVID-19 positive to negative parturi-
ents was 2.1 (95% confidence interval [Cl], 1.1-3.8; p=.02) and 1.6 (95% Cl, 1.1-2.3; p=.02),
respectively.

Conclusions: An increased risk for neonatal adverse outcomes and for any adverse outcome
was found in the symptomatic COVID-19 group compared to the asymptomatic COVID-19-posi-
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tive parturients and to the COVID-19-negative parturients.

Introduction

In December 2019, severe acute respiratory syndrome
coronavirus (SARS-CoV-2), a new strain of coronavirus,
was first reported in Wuhan, Hubei, China [1]. The
virus spread worldwide over the following months,
and in March, 2020, the World Health Organization
(WHO) declared the COVID-19 (coronavirus disease)
outbreak a pandemic [2].

Pregnant women are known to be disproportion-
ately affected by respiratory illnesses, which are fre-
quently associated with increased infectious morbidity
and high maternal mortality rates. Due to physiologic

maternal adaptations affecting the immune, coagula-
tion, and cardiopulmonary systems, among others,
there may be an increased risk of severe maternal ill-
ness following infection with respiratory viruses [3,4].
While most human coronavirus infections are mild,
the severe acute respiratory syndrome coronavirus
(SARS-CoV) and Middle East respiratory syndrome cor-
onavirus (MERS-CoV) epidemics during the past two
decades have been morbid, with approximately one-
quarter of infected parturients dying from these infec-
tions [5,6]. Beyond the impact on the gravid woman,
there are concerns regarding the effect of maternal
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respiratory dysfunction in COVID-19 on the fetus, and
the direct effect of the virus on the fetus by vertical
transmission. Available studies regarding the outcomes
of women and their neonates after antepartum infec-
tion with COVID-19 in the third trimester of pregnancy
report conflicting results. Multiple studies suggest min-
imal evidence of vertical transmission [7-9] or preg-
nancy complications, asides from increased preterm
delivery (PTD) and cesarean delivery rates [10-12].
Meanwhile, recent data show increased maternal risk
of severe disease including intensive care unit admis-
sion, use of invasive ventilation and extracorporeal
membrane oxygenation (ECMO), and even death in
symptomatic pregnant women compared to their
non-pregnant counterparts [13]. Data on neonates of
women infected during the first and second trimesters
of pregnancy are still being assessed. Although data
on COVID-19 continue to pour in, enhancing our
understanding of this disease, pregnancy-specific infor-
mation remains limited and unclear. A recent study of
universal screening for COVID-19 in women admitted
for delivery revealed that 10.4% were positive for
SARS-CoV-2, and 78.6% were asymptomatic at presen-
tation [11]. The importance of universal testing for all
pregnant women admitted to the labor ward, in add-
ition to those who present for triage evaluation of
symptomatic complaints, has obvious benefits for
determination of best practices to protect patients,
their neonates, their families, and the care pro-
viders [11,12].

We present our experience of universal screening
for COVID-19 during the study period in the pandemic
and the effect of symptomatic versus asymptomatic
COVID-19 status on maternal and neonatal outcomes.

Materials and methods

We conducted a single-center retrospective cohort
study of parturients and their neonates who delivered
between 26 March and 30 September 2020 at
Mayanei Hayeshua Medical Center, a university-
affiliated community hospital in Bnei Brak, Israel.
During this period, women admitted to labor and
delivery were universally tested for COVID-19 except
those who were admitted with a recent positive test
prior to their admission. Inclusion criteria were women
aged 18-50years with a singleton gestation who
delivered during the study period. The study popula-
tion was subdivided into three groups - those with a
negative screening test (group 1), asymptomatic
patients with a positive screening test (group 2), and
symptomatic positive patients (group 3). Symptomatic

patients were parturients with any of the following:
fever, cough, malaise, gastrointestinal symptoms, and/
or anosmia and loss of taste. All neonates of COVID-
19-positive mothers were tested for COVID-19 immedi-
ately after delivery, as well as at 24 and 48 h of life.

Data collection

We extracted maternal and neonatal data from elec-
tronic medical charts, delivery records, and computer-
ized databases of the laboratory unit. Data included:
maternal demographics, medical and obstetric history,
and pregnancy, delivery, and neonatal outcomes.

The collected data included demographics, parity,
obstetric history, hypertensive disorders (HTN), gesta-
tional diabetes (GDM), thromboembolic events which
defined as DVT or PE, intrauterine growth restriction
(IUGR), PTD prior to 37 weeks of gestation, preterm
premature rupture of membranes (PPROM), placental
abruption, meconium-stained amniotic fluid, postpar-
tum hemorrhage (PPH) and chorioamnionitis), gesta-
tional age at infection, COVID-19 related symptoms,
onset of symptoms to delivery, delivery outcomes
(mode of delivery, Apgar score, cord arterial pH, and
birth weight), and neonatal complications (transient
tachypnea of the newborn or respiratory distress syn-
drome [TTN/RDS]), jaundice requiring phototherapy,
sepsis, death). Laboratory results were extracted,
including complete (CBC) and automated differential
blood counts.

Composite neonatal adverse outcomes included
RDS/TTN, 5-min Apgar score <7, cord arterial pH <7,
very low birth weight (VLBW, birthweight <1500 g).
Composite maternal adverse outcomes included PPH,
thromboembolic events, PPROM, PTD, and urgent
cesarean delivery. Combined composite adverse out-
comes included any adverse maternal or neo-
natal outcome.

Sample collection

Respiratory specimens were collected using nasopha-
ryngeal swabs and processed according to WHO
guidelines [14]. All samples were processed at the
Clinical Microbiology Laboratory of the Mayanei
Hayeshua Medical Center. The presence of SARS-CoV-2
was detected by two separate commercial kits, follow-
ing WHO guidelines for qRT-PCR.

In brief, amplification of SARS-CoV-2 open reading
frame envelope (E), nucleocapsid protein (N) and RNA-
dependent RNA polymerase (Rdrp) genes fragments,
using Allplex 2019 n-COV (Seegene) and amplification



of ORFlab gene using Real-Time Fluorescent RT-PCR
Kit for Detecting SARS-CoV-2 (BGI). Internal control
was performed for each qRT-PCR reaction.

Interpretation of test results was performed
according to the commercial kit instructions pro-
vided. For the Seegene kit, a positive result was
reported when three target genes (E, N and Rdrp)
were detected and a weak positive reported when
only one or two target genes were detected. Weak
positive results were confirmed by re-testing. For
BGI kit, a cycle threshold value (Ct-value) of less
than 37 was defined as a positive test, and a Ct-
value of 40 or more was defined as a negative test.
A medium load, a Ct-value of 37 to less than 40,
was defined as a weak positive result and required
confirmation by retesting.

N=2471 admitted
to delivery room

N=172, positive
for COVID-19

N=2299, negative

for COVID-19;
(Group 1)

N=116, N=56,

Asymptomatic;
(Group 2)

Symptomatic;
(Group 3)

Figure 1. Flowchart of enrollment of women presenting to
labor and delivery.
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Statistical analysis

Normal distribution of continuous variables was eval-
uated using the Kolmogorov-Smirnov test, probability
plots and histograms. Since all variables were skewed,
we used median and interquartile range (IQR) to
describe them. Categorical variables were described
by frequency percentage. Continuous variables were
compared between groups using Mann-Whitney or
Kruskal-Wallis tests. Pearson Chi-square and Fisher's
exact tests were applied to compare categorical varia-
bles. Multivariable logistic regression was used to
study the association between COVID-19 and the
studied outcomes after controlling for potential con-
founders. All statistical tests were two-sided and
p <.05 was considered to be statistically significant.
All analyses were conducted using 1C552020 statistical
software (2020), NCSS, LLC, Kaysville, UT.

Results

A total of 2471 parturients with a singleton pregnancy
delivered during the study period. Of these, 172 (7%)
were positive for COVID-19. There were a total of 2299
COVID negative patients who served as controls
(group 1). Of the positive patients (n=172), 116 (5%)
were asymptomatic (group 2) and 56 (2%) were either
diagnosed on arrival with symptoms or arrived after
having been recently diagnosed in the community
(group 3) (Figure 1) .

The two study groups (groups 2 and 3) were com-
pared jointly as COVID-19 positive patients (Tables 1
and 2) and individually (Tables 3 and 4) to all healthy
controls who screened negative.

Table 1. Demographics, baseline characteristics and outcomes of COVID-19-negative versus COVID-19-positive parturients.

Characteristics

COVID-19 negative (n=2299)

COVID-19 positive (n=172) Total (n=2471) p-Value

Age (years), median (IQR) 29 (25-34)
Gravida (no.), median (IQR) 4(2-7)
Parity (no.), median (IQR) 4 (2-6)

Gestational age at infection (weeks), median (IQR)
Onset of symptoms to delivery, (days), median (IQR)
Leukocytes (*10%/ul), median (IQR)

10.6 (8.9-12.2)

Lymphocytes absolute count (*103/u|), median (IQR) 1.7 (1.3-2.1)
Platelets (*103/ul), median (IQR) 182 (152-215)
Gestational age at delivery (weeks), median (IQR) 39 (39-40)
Pregnancy complications, N (%)
Gestational diabetes mellitus 135(5.9)
Hypertensive disorders 32 (1.4)
IUGR 56 (2.4)
Mode of delivery, N (%)
Spontaneous vaginal delivery 1882 (81.2)
Instrumental delivery 182 (7.9)
Elective CD 78 (3.4)
Urgent CD 157 (6.8)

29 (24-35) 29 (24-34) 96
4 (2-7) 4 (2-7) 38
4 (2-7) 4 (2-6) 29
39 (38-40) 39 (38-40)
7.5 (1-27) 7.5 (1-27)
10.1 (7.8-11.6) 10.6 (8.8-12.1) .06
1.5 (1.1-1.8) 1.7 (1.3-2.1) <.01
174 (145-213) 181 (151-215) 13
39 (39-40) 39 (39-40) 36
17 (9.9) 152 (6.2) 03
4(23) 36 (1.5) 31
3(1.7) 59 (2.4) 79
55
138 (80.2) 2020 (81.8)
11 (6.4) 193 (7.8)
8 (4.6) 86 (3.5)
15 (8.7) 172 (6.9)

IQR: interquartile range; CD: cesarean delivery.



4 L. HAREL ET AL.

Table 2. Demographics, baseline characteristics and outcomes of COVID-19-negative parturients compared with COVID-19-posi-

tive symptomatic and asymptomatic parturients.

COVID-19-positive COVID-19-positive

Characteristics COVID-19 negative (n=2299)  Asymptomatic (n=116) Symptomatic (n = 56) p-Value
Age (years), median (IQR) 29 (25-34) 29 (24-35) 28 (23-34) .58
Gravida, median (IQR) 4 (2-7) 4 (2-8) 3 (2-6) .09
Parity, median (IQR) 4 (2-6) 4 (2-7) 3 (2-5) .06
Gestational age at infection (weeks), median (IQR) 39 (38-40) 38 (36-39) .05
Onset of symptoms to delivery, (days), median (IQR) 7.5 (1-27)
Leukocytes (*103/p|), median (IQR) 10.6 (8.9-12.2) 10.1 (7.8-11.8) 10.1 (7.6-11.2) .66
Lymphocytes absolute count (*10%/ul), median (IQR) 1.7 (1.3-2.1) 1.5 (1.1-1.8) 1.5 (1.2-1.8) 51
Platelets (*103/u|), median (IQR) 182 (152-215) 180 (148-219) 171 (138-202) 31
Gestational age at delivery (weeks), median (IQR) 39 (39-40) 39 (39-40) 40 (39-40) .98
Symptoms, N (%)

Fever 12 (21.4)

Cough 28 (50)

Malaise 16 (28.6)

Gastrointestinal 2 (3.6)

Anosmia/loss of taste 18 (32.1)
Pregnancy complications, N (%)

Gestational diabetes mellitus 135(5.9) 11 (9.5) 6 (10.7) .79

Hypertensive disorders 32 (1.4) 3 (2.6) 1(1.8) >.99

IUGR 56 (2.4) 3 (2.6) 0 .55
Mode of delivery, N (%) .06

Spontaneous vaginal delivery 1882 (81.2) 94 (81) 44 (78.6)

Instrumental delivery 182 (7.9) 8 (6.9) 3 (5.4)

Elective CD 78 (3.4) 8 (6.9) 0

Urgent CD 157 (6.8) 6 (5.2) 9 (16.1)
IQR: interquartile range; CD: cesarean delivery.
Table 3. Maternal and neonatal outcomes of COVID-19-negative versus COVID-19-positive parturients.
Characteristics COVID-19 negative (n=2299) COVID-19 positive (n=172) Total (n=2471) P-Value
Birthweight grams, median (IQR) 3360 (3065-3655) 3335 (3011-3589) 3360 (3065-3645) .19
VLBW <15009, N (%) 15 (0.66) 2(1.2) 17 (0.7) 33
Apgar 5min < 7; N (%) 17 (0.7) 2(1.2) 19 (0.8) 38
Cord arterial pH, median (IQR) 7.29 (7.23-7.34) 7.29 (7.25-7.34) 73 (7.2-7.3) 4
PPROM, N (%) 11 (0.5) 2(1.2) 13 (0.5) 23
Preterm birth <37 wk, N (%) 98 (4.3) 5(2.9) 103 (4.2) 39
Meconium-stained amniotic fluid, N (%) 309 (13.4) 19 (11.1) 328 (13.3) 37
Placental abruption, N (%) 36 (1.6) 2(1.2) 38 (1.5) >.99
PPH, N (%) 41 (1.8) 7 (4.1) 48 (1.9) .04
Maternal complications, N

Mortality 0 0 0

Mechanical ventilation 0 1 1

ECMO 0 0 0

Thromboembolic event 0 1 1
Composite outcomes — maternal, N (%) 260 (11.3) 27 (15.7) 287 (11.6) .08
Neonatal complications, N (%)

RDS/TTN 66 (2.9) 10 (5.8) 76 (3.1) .03

Neonatal jaundice 97 (4.2) 10 (5.8) 107 (4.3) 32

Neonatal death 10 (0.4) 1 (0.6) 11 (0.5) .55
Composite outcomes — neonatal, N (%) 81 (3.5) 12 (7) 93 (3.7) .02
Composite outcomes — overall, N (%) 298 (13) 33 (19.2) 331 (13.4) .02

ECMO: extracorporeal membrane oxygenation; IQR: interquartile range; thromboembolic event (DVT/PE).
Composite neonatal outcomes included RDS/TTN, 5-min Apgar score <7, cord arterial pH <7, very low birth weight (VLBW, birthweight <1500 g).
Composite maternal outcomes included PPH, Deep thromboembolic events, PPROM, PTD, and urgent cesarean delivery. Overall composite outcomes

included any adverse maternal or neonatal outcome.

There was no difference between the groups in
maternal age, parity, gestational age at delivery, total
white blood cell count, or platelet count. Total
lymphocyte count was significantly lower in the
COVID-19 positive groups (groups 2 and 3) compared
to healthy controls (group 1). The incidence of GDM
was higher in COVID-19-positive groups (groups 2 and
3) when compared to healthy controls (group 1)
(Table 1), but not when comparing symptomatic to

asymptomatic COVID-19 positive patients (group 2
versus group 3) (Table 2). No differences were seen in
rates of hypertensive disorders of pregnancy, IUGR or
mode of delivery (Tables 1-4).

The groups did not differ in birth weight, cord
arterial pH, Apgar scores, incidence of VLBW, PPROM,
PTD, meconium stained amniotic fluid, placental
abruption, or maternal complications (Tables 3 and 4).
All neonates of COVID-19-positive mothers were tested
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Table 4. Maternal and neonatal outcome of COVID-19-negative parturients compared with COVID-19-positive symptomatic and

asymptomatic parturients.

COVID-19 COVID-19-positive COVID-19-positive

Characteristics negative (n=2299) Asymptomatic (n=116) Symptomatic (n = 56) p-Value
Birthweight g, median (IQR) 3360 (3065-3655) 3327 (2976-3584) 3365 (3066-3594) 62
VLBW <1500g, N (%) 15 (0.66) 1(0.9) 1(1.8) .55
Apgar score (5min) < 7; N (%) 17 (0.7) 2(1.7) 0 39
PH, median (IQR) 7.29 (7.23-7.34) 7.3 (7.2-7.4) 7.3 (7.2-7.3) .06
PPROM, N (%) 11 (0.5) 1(0.9) 1(1.8) .55
Preterm birth <37 wk, N (%) 98 (4.3) 4 (3.5) 1(1.8) >.99
Meconium-stained amniotic fluid, N (%) 309 (13.4) 12 (10.3) 7 (12.5) .67
Placental abruption, N (%) 36 (1.6) 2 (1.7) 0 >.99
PPH, N (%) 41 (1.8) 6 (5.2) 1(1.8) 43
Maternal complications, N

Mortality 0 0 0

Mechanical ventilation 0 0 1

ECMO 0 0 0

Thromboembolic event 0 0 1
Composite outcomes — maternal, N (%) 260 (11.3) 16 (13.8) 11 (19.6) 32
Neonatal complications, N (%)

RDS/TTN N 66 (2.9) 5(4.3) 5(8.9) .29

Neonatal jaundice 97 (4.2) 8 (6.9) 2 (3.6) 51

Neonatal death 10 (0.4) 1(0.9) 0 >.99
Composite outcomes — neonatal N (%) 81 (3.5) 7 (6) 5 (8.9 .04
Composite outcomes — overall N (%) 298 (13) 19 (16.4) 14 (25) .02

ECMO: extracorporeal membrane oxygenation; IQR: interquartile range; thromboembolic event (DVT/PE). Composite neonatal outcomes (RDS/TTN), 5-min
Apgar score <7, pH <7, very low birth weight (VLBW, birthweight <1500g). Composite maternal outcomes included PPH, thromboembolic events,
PPROM, PTD, and urgent cesarean delivery. Overall composite outcomes included any adverse maternal or neonatal outcome.

for SARS-CoV-2. Three neonates born vaginally tested
positive at delivery followed by a negative test at 24
and 48 h of life, indicating that the positive tests were
most likely due to maternal contamination.

A higher incidence of PPH and RDS/TTN was seen
in COVID-19-positive patients (groups 2 and 3) than in
healthy controls (group 1) (Table 3).

Composite maternal adverse outcomes showed a
trend toward increasing incidence in the COVID-19-
positive women when compared to COVID-19-nega-
tive women (p=.08) (Table 3). Among the three
groups, there appears to be a trend of increased inci-
dence of composite maternal adverse outcomes from
healthy (11.3%) to asymptomatic (13.8%) to symptom-
atic (19.6%) women (p =.32) (Table 4 and Figure 2).

There was a statistically significant difference in the
composite neonatal adverse outcomes between
COVID-19-negative and -positive patients (adjusted
odds ratio [aOR] 2.1, 95% confidence interval [Cl]
1.1-3.8, p=.02) (Table 5) as well as in subanalysis of
the three groups (p=.04), with an incidence of 3.5%
in healthy controls, 6.0% in asymptomatic patients
and 8.9% in symptomatic patient (p=.04) (Table 4).
While the difference in composite neonatal adverse
outcomes was not different between healthy controls
and asymptomatic COVID-19 patients (aOR 1.8, 95% ClI
0.8-3.9, p=.16), symptomatic COVID-19 patients had
worse outcomes compared with healthy controls (aOR
2.7, 95% Cl 1.1-6.9, p=.04) (Table 5).

Overall composite adverse outcomes also revealed
a statistically significant difference between COVID-19-
negative and -positive patients (@OR 1.6, 95% Cl
1.1-2.3, p=.02) (Table 5) with an increasing incidence
between healthy (13%), asymptomatic (16.4%), and
symptomatic (25%) patients (Table 4 and Figure 2).
As with neonatal composite outcomes, a comparison
of healthy controls and symptomatic COVID-19
patients showed worse overall outcomes for the lat-
ter group (@OR 2.2, 95% Cl 1.2-4.1, p=.01), while
healthy controls and asymptomatic COVID-19
patients did not differ (@OR 1.3, 95% Cl 0.8-2.2,
p=.31) (Table 5).

Discussion

Universal screening revealed that 93% of women
admitted to the labor ward during the study period
were negative for COVID-19. Of the COVID-19-positive
patients, 67% were asymptomatic. Most pregnancy
and delivery outcomes were similar between COVID-
19-positive and -negative parturients with no differen-
ces in terms of gestational HTN, gestational age at
delivery, mode of delivery, birth weight, and Apgar
scores. The rates of preterm PROM, preterm delivery,
and IUGR were also similar, as were the rates of very
low birthweight, meconium stained amniotic fluid and
placental abruption in these patients. Interestingly,
most of the patients who delivered at our center
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Figure 2. Rates of maternal, neonatal and overall composite adverse outcomes of COVID-19-negative parturients compared with

COVID-19-positive symptomatic and asymptomatic parturients.

Table 5. Regression analysis for composite adverse outcomes.

aOR 95% Cl p-Value

Composite adverse outcomes — maternal:

COVID-19-positive versus negative 14 0.9-2.2 .09

COVID-19 negative 1

COVID-19 asymptomatic 1.2 0.7-2.1 43

COVID-19 symptomatic 1.9 0.9-3.7 .06
Composite adverse outcomes —neonatal:

COVID-19-positive versus negative 2.1 1.1-3.8 .02

COVID-19 negative 1

COVID-19 asymptomatic 1.8 0.8-3.9 16

COVID-19 symptomatic 2.7 1.1-6.9 .04
Overall composite adverse outcomes:

COVID-19-positive versus negative 1.6 1.1-23 .02

COVID-19 negative 1

COVID-19 asymptomatic 13 0.8-2.2 31

COVID-19 symptomatic 2.2 1.2-4.1 .01

aOR: adjusted odds ratio.

during the study period were at term gestation. As
noted by Meyer et al., there was a reduction in the
preterm birth rate during a similar period, postulated
to be due to both changes in social behavior and
medical practices during the pandemic [15].

Significant differences between the COVID-19-posi-
tive and healthy controls included higher rates of
GDM, low lymphocyte counts, PPH, and neonatal
respiratory complications (TTN/RDS). Subanalysis of
the healthy, asymptomatic, and symptomatic groups
did not show any statistically significant differences in
these parameters. Only one patient developed severe
respiratory illness requiring intensive care and

mechanical ventilation and was discharged from the
hospital in good condition after 6 weeks. All others
were discharged within several days.

The composite neonatal and overall adverse out-
comes were significantly increased in COVID-19 cases.
In addition, a trend toward progressively worse out-
comes was observed between healthy controls,
asymptomatic patients and symptomatic patients.
Composite maternal adverse outcomes showed a non-
statistically significant trend toward increased severity
in the infected group.

One hundred and seventy-two out of 2471 (7.0%)
patients admitted during the screening period were
COVID-19 positive. Of these, over two thirds were
asymptomatic. These numbers are similar to the find-
ings of Prabhu et al. in New York City [11]. The rate of
infection cannot be compared to the general popula-
tion in our country, as universal screening has not
been implemented. Most of the symptomatic patients
had only mild symptoms with only one case of severe
respiratory dysfunction requiring intensive care.

Parturients with COVID-19 were managed in similar
fashion to healthy women with the mode of delivery
dictated by obstetric indications as shown safe in pre-
vious studies [16,17]. This is contrary to many reports
during the early phase of the pandemic, mainly from
China, that showed an increased rate of cesarean
deliveries [18]. Most birth outcomes were similar



among our COVID-19-positive and -negative patients.
The similar rate of preterm delivery differed from
results in early reports [19] and one of the reports
from Israel [17].

At the time of the submitting of this manuscript,
over 61 million cases of COVID-19 have been docu-
mented worldwide with over 1,400,000 deaths from
the disease [20]. In Israel, over 333,000 cases have
been documented with over 2800 deaths [21]. To
date, approximately 661 deliveries of COVID-19-posi-
tive women have been documented out of a total of
roughly 120,000 deliveries since the start of the out-
break in Israel [22].

Due to the high rate of infection in our local popu-
lation, and to reduce the risk of cross infection within
the labor and postnatal wards for patients and hos-
pital staff alike, we introduced a policy of universal
screening for COVID-19 for patients admitted to the
labor and maternal fetal medicine wards. This enabled
us to achieve a relatively large cohort of pregnant
patients with COVID-19, many of whom were asymp-
tomatic carriers of the virus. This highlights the need
for universal screening to prevent spread of the virus
amongst healthy patients and hospital staff, who then
would go on to spread the virus further in the com-
munity. Furthermore, our findings reveal that, amongst
our population, COVID-19 in the third trimester of
pregnancy has clinical implications, albeit at lower
rates than expected once asymptomatic patients are
taken into account.

Since the outbreak of COVID-19, hundreds of stud-
ies have been published trying to elucidate the effect
of infection on pregnant women and their offspring.
More data are needed to better delineate the differen-
ces between pregnancy outcomes seen in certain pop-
ulations, potentially related to different viral
characteristics (subtypes, viral load), patient epigenet-
ics, or other factors. Additionally, the effects of mater-
nal infection on the fetus both in terms of
symptomatic maternal illness and vertical viral trans-
mission remain to be further investigated. Our study
focused on women in the third trimester with COVID-
19 diagnosed in close proximity to delivery. Further
studies are currently underway to better understand
the effect of COVID-19 in the first and
second trimesters.

Our study was performed in a single center in a
high prevalence area of COVID-19. As such, universal
screening in our unit captured a relatively high num-
ber of COVID-19-positive patients allowing us a better
perspective of the full clinical spectrum of the disease,
rather than studying only symptomatic or more severe
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cases. Due to our screening protocol, we detected
nearly 25% of all documented COVID-19-positive cases
among parturients in our country.

One limitation of our study is its retrospective
nature. Another limitation is the relatively homogen-
ous, multiparous, healthy population admitted to our
community hospital. Our outcomes may, therefore,
not be generalizable to all populations. This is
reflected by the relatively mild course of disease in
most women in the current cohort. Additionally, since
the study focused only on women infected at or
immediately before the time of delivery, our results
cannot be generalized to those infected with COVID-
19 during the first and second trimesters
of pregnancy.

Conclusion

We found that COVID-19-positive parturients had
higher rates of composite adverse outcomes than
healthy parturients, with symptomatic women having
higher rates of adverse outcomes than asymptom-
atic women.
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