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Abstract

The impact of SARS‐CoV‐2 infection in pregnant women and their neonates is

an area of research interest nowadays. To date, there is limited knowledge about

SARS‐CoV‐2 prevalence, maternal and perinatal outcomes of pregnant women at

term in middle‐ and low‐income countries. In the present retro‐prospective study,

medical records of pregnant women admitted for delivery were reviewed from the

largest Covid‐19 dedicated Shri Maharaja Gulab Singh (SMGS) maternity hospital.

The SARS‐CoV‐2 screening was carried out for all pregnant women admitted for

delivery using RT‐PCR. All neonates born from SARS‐CoV‐2‐positive mothers were

isolated and tested for SARS‐CoV‐2 infection. Most of the pregnant women (90.6%)

were asymptomatic at the time of admission with a low prevalence (3.4%) of

SARS‐CoV‐2. A higher rate of asymptomatic prevalence (86.1%) was found among

SARS‐CoV‐2‐positive pregnant women. On the basis of the RT‐PCR result (negative

vs. positive), statistically significant differences were found for maternal char-

acteristics, such as mean gestational age (37.5 ± 2.2 vs. 36.6 ± 3.3), medical co-

morbidity (2.9% vs. 7.4%), and maternal outcomes like the C‐section rate (29.8% vs.

58.3%), preterm delivery (14.6% vs. 28.3), and neonatal outcomes like mean birth

weight (2840 ± 450 vs. 2600 ± 600), low Apgar score (2.7% vs. 6.48%), and fetal

distress (10.9% vs. 22.2%) among SARS‐CoV‐2 negative and positive cases, respec-

tively. No neonate from SARS‐CoV‐2‐positive pregnant women was found to be

positive for SARS‐CoV‐2 infection.
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1 | INTRODUCTION

The novel coronavirus is responsible for the coronavirus disease

2019 (COVID‐19) pandemic and thereby moving an unprecedented

public health emergency all around the world.1 COVID‐19 pandemic,

is also termed as a “Systematic Human Development Crisis” by the

United Nations Development Programme.2 COVID‐19 pandemic can

have more devastating effects on low‐ and middle‐income countries,

which are already under threat to meet the health needs of their

population.3,4 Nowadays, the effect of SARS‐CoV‐2 infection in

pregnant women admitted for delivery and their neonates an area of

research interest. Reports from the beginning of the COVID‐19
pandemic have characterized pregnant women as a vulnerable group

in comparison to the general population for developing severe

SARS‐CoV‐2 infection with adverse maternal‐perinatal outcomes as

well.5 More than 100 million pregnant women across the globe are at

high risk of SARS‐Cov 2 infection due to various physiological condi-

tions, such as elevation of the diaphragm, decrease residual lung

functional capacity, increased oxygen consumption, edema of mucosal

membrane of the respiratory tract, and immune‐modulation during

pregnancy. Moreover, reports suggest that with viral respiratory in-

fections pregnant women are at a higher risk of obstetric and perinatal

complications due to changes in their immune response.6

The majority of pregnant women have been found to be

asymptomatic at the time of admission.7,8 Asymptomatic pregnant

women admitted for delivery can easily transmit disease among

mothers, infants, obstetric care providers, and people in general.

Adverse effects of SARS‐CoV‐2 infection on mothers and neonates

emphasized the critical need for universal screening of admitted

pregnant women using RT‐PCR.8–10 Severe acute respiratory syn-

drome coronavirus 2 (SARS‐CoV‐2) positivity rate has been reported

up to 13.5% in asymptomatic pregnant women admitted for deliv-

ery.8,11 SARS‐CoV‐2 infection during pregnancy may lead to mother‐
to‐child vertical transmission and unfavorable maternal and perinatal

outcomes as well. SARS‐CoV‐2‐positive pregnant women have a high

risk of cesarean section and premature delivery, decreased Apgar

Score, and low birth weight of the newborn.12–14 Most of the studies

of SARS‐CoV‐2 infected pregnant women admitted for delivery and

their maternal‐perinatal outcomes are confined to only high‐income

countries. Little is known about the prevalence of SARS‐CoV‐2,
and maternal‐perinatal outcomes of admitted pregnant women in

middle‐ and low‐income countries.

India, having the second largest population in the world, comes

under the category of a middle‐income country with the paucity of data

about the rate of SARS‐CoV‐2 positivity and maternal‐perinatal out-
comes in pregnant women admitted for delivery. More research work

should be focused on maternal and neonatal health issues in India due to

the COVID‐19 pandemic.15 To date there are no reports on the rate of

SARS‐CoV‐2 positivity and maternal and perinatal outcomes in pregnant

women admitted for delivery in any northern state of India.

The aim of the present study is to investigate the rate of

SARS‐CoV‐2 positivity, maternal‐ perinatal outcomes among preg-

nant women admitted for delivery in COVID‐19 dedicated, Shri

Maharaja Gulab Singh (SMGS) maternity hospital located in Jammu

region of UT of Jammu and Kashmir (India).

2 | MATERIALS AND METHODS

The present retrospective cohort study was conducted in COVID‐19
dedicated Shri Maharaja Gulab Singh (SMGS) maternity hospital located

in Jammu, Jammu and Kashmir (India) between September 1, 2020 and

November 30, 2020. Shri Maharaja Gulab Singh (SMGS) maternity hos-

pital is one of the largest maternity hospitals in the Jammu region that

provides obstetrical care to nearly 15 000 pregnant women per year.

2.1 | Study population

All pregnant women admitted to labor and delivery with no prior

history of SARS‐CoV‐2 positivity were included in the study. At the

time of admission, all pregnant women were screened for COVID‐19‐
related symptoms like fever, cough, dyspnea, and anosmia. If one or

more symptoms were present, the patient was considered to be

symptomatic. Apart from that admitted women patients were also

inquired about maternal characteristics like age, gestational age at

delivery, gravidity, parity, and presence of medical comorbidities like

hypertension, diabetes, thyroidism, and so on. If one or more medical

comorbidity were present, the patient was considered to have

medical comorbidity. Admitted women patients were inquired about

pregnancy outcomes such as mode of delivery (C‐section or vaginal),

type of delivery (term or preterm), and obstetric complications, such

as hemoglobin (HB < 10), gestational diabetes mellitus (GDM),

pregnancy‐induced hypertension (PIH), intrahepatic cholestasis

(ICP), antepartum hemorrhage (APH), postpartum hemorrhage (PPH)

along with perinatal outcomes (birth weight, Apgar score, fetal dis-

tress, neonatal intensive care unit (ICU) Admission, and neonatal

deaths). Information regarding the severity of COVID‐19 based on

the requirement of oxygen support and treatment regimen received

(antibiotics, antivirals, and corticosteroids) were also collected from

SARS‐CoV‐2 positive pregnant women admitted for delivery. All

neonates born from SARS‐CoV‐2 positive mothers were isolated and

tested for SARS‐CoV‐2 infection at 6 h and 48–72 h after delivery.

2.2 | Samples

Combined nasopharyngeal and oropharyngeal swabs were collected

from all pregnant women unless a prior RT‐PCR report with no more

than 48h was reported at the time of admission whereas only naso-

pharyngeal swabs were collected from the infants of SARS‐CoV‐2 posi-

tive mothers. Samples were collected in Hi Viral Transport Medium

(3ml), labeled, and transported to Viral research diagnostic laboratory

(VRDL), Department of Microbiology, Govt. Medical College, Jammu in

triple‐layered packed containers ensuring cold chain and processed

further.
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2.3 | Extraction of viral RNA

All the kits used in the present study were approved by Indian

Council for Medical Research (ICMR), Govt. of India. Viral RNA was

extracted from the collected samples using QIAamp Viral RNA Mini

Kit (Qiagen) as per the manufacturer's protocol. The extracted RNA

was dissolved in 60 μl of AVE buffer. 5 μl of extracted RNA was used

for RT‐PCR and the rest was stored at −20°C.

2.4 | RT‐PCR amplification for SARS‐CoV‐2
detection

The RT‐PCR amplification from isolated RNA was performed using Meril

COVID‐19 One‐Step RT‐PCR Kit (Meril Diagnostics) in CFX96 Touch

Real‐Time PCR 121 Detection System RT‐PCR platform (Bio‐Rad La-

boratories, Inc.). Meril COVID‐19 One‐Step RT‐PCR Kit uses Taqman

based multicolor probes for ORF1ab (FAM), N gene (HEX), and RNase P

(ROX) in a single tube. Meril COVID‐19 One‐Step RT‐PCR Kit has been

approved by the Drug Controller General of India (DCGI), Food and Drug

Administration (FDA), and Foundation for Innovative New Diagnostics

(FIND), Govt. of India. Only Meril COVID‐19 One‐Step RT‐PCR Kit was

used in the present study to avoid kit‐to‐kit variations and to resolve the

issue of efficiency. The reaction mixture preparation and amplification

program was used as per the manufacturer's instruction. The result in-

terpretation was made according to manufacturer recommendation

considering threshold cycle value (Ct≤40) for both ORF1ab & N genes

and Internal Control (IC).

2.5 | Analysis of maternal characteristics,
maternal outcomes, obstetric complications, and
neonatal outcomes

Maternal characteristics like maternal age, gestational age at delivery,

gravidity, parity, medical comorbidities, and maternal outcomes, such as

cesarian delivery, vaginal delivery, preterm delivery, and perinatal out-

comes, such as birth weight, Apgar scores, fetal distress, neonatal ICU

admission, and neonatal deaths were compared between SARS‐CoV‐2‐
negative and SARS‐CoV‐2‐positive pregnant women admitted for deliv-

ery. Apart from that obstetric complications, such as HB, GDM, PIH, ICP,

APH, and PPH were also evaluated among SARS‐CoV‐2‐negative and

SARS‐CoV‐2‐positive pregnant women admitted for delivery.

2.6 | Treatment of SARS‐CoV‐2 positive pregnant
women

SARS‐CoV‐2 positive pregnant women at term were admitted in

COVID‐19 specific quarantine ward. Standard medical treatment

was given to both SARS‐CoV‐2 positive and SARS‐CoV‐2 negative

pregnant women admitted for delivery. Pregnant women at term

were given adequate nutritional support along with monitoring of

symptoms related to respiratory and heart failure, FiO2 and com-

plete blood count (CBC), liver and renal function, C‐reactive protein

(CRP). Oxygen therapy through nasal catheter or mask was done

mandatory for SARS‐CoV‐2 positive pregnant women showing se-

vere illness. In both SARS‐CoV‐2 positive and SARS‐CoV‐2 negative

pregnant women having gestation ages between 28 and 34 weeks,

Antenatal corticosteroids were administered as standard drugs for

the maturation of a baby's lungs before being born. However, in the

case of the gestational age than 34 termination of pregnancy was

considered safe due to the high possibility of newborn survival.

However, timely termination of pregnancy was done in both

SARS‐CoV‐2 negative and SARS‐CoV‐2 positive pregnant women

showing signs of obstetric complications for well being of both

pregnant women and infants.

2.7 | Medications of SARS‐CoV‐2 positive
pregnant women

SARS‐CoV‐2 positive pregnant women medication depends upon the

severity of SARS‐CoV‐2 infection. SARS‐CoV‐2 negative pregnant

women and asymptomatic SARS‐CoV‐2 positive pregnant women

were treated using antibiotics only. Corticosteroids were used as a

treatment regime in SARS‐CoV‐2 positive pregnant women showing

mild to moderate symptoms with the requirement of oxygen. No

SARS‐CoV‐2 positive pregnant women were found to be severely ill

and critically ill in the present study.

2.8 | Statistical analysis

The statistical analysis was performed using the MedCalc statistical

software package for the biomedical sciences. Differences in ma-

ternal characteristics, maternal outcomes, obstetric complica-

tions, and perinatal outcomes between SARS‐CoV‐2 negative cases

and SARS‐CoV‐2 positive cases were compared using the in-

dependent sample t‐test for the continuous variables using 95%

confidence intervals. Two‐sided p values of less than 0.05 were

considered to be statistically significant.

3 | RESULTS

In the present cohort, a total of 3165 pregnant women admitted for

delivery in Shri Maharaja Gulab Singh (SMGS) maternity hospital

have been analyzed during the study period. Out of which, 90.6%

(2868/3165) of pregnant women were asymptomatic and 9.4% (297/

3165) of pregnant patients were symptomatic at the time of ad-

mission. All pregnant women admitted for delivery were universally

screened for SARS‐CoV‐2 positivity using RT‐PCR.
Out of 2868 asymptomatic pregnant women, 93 (3.2%) of

asymptomatic pregnant women were tested positive and 2772

(96.7%) were tested negative for SARS‐CoV‐2 infection. Out of 297
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symptomatic pregnant women 15 (5.1%), symptomatic pregnant

women were tested positive and 282 (94.9%) symptomatic pregnant

women were tested negative for SARS‐CoV‐2 infection.

Out of 3165 pregnant women admitted for delivery, 108 test

positive for SARS‐CoV‐2 infection resulting in 3.4% (108/3165)

prevalence of SARS‐CoV‐2 positivity in the present study. Out of 108

SARS‐CoV‐2 positive pregnant women, 93 (86.1%) were asympto-

matic and 15 (13.9%) were symptomatic. Among fifteen (15)

SARS‐CoV‐2 positive symptomatic pregnant women, the most com-

mon presenting symptoms were fever (66.6%), cough (60%), dyspnea

(46.6%), and anosmia (33.3%; Figure 1).

3.1 | Maternal characteristics

Maternal characteristics of all pregnant women admitted for de-

livery have been summarized in Table 1. The mean age of all the

3165 pregnant women during the universal screening was

24.9 ± 2.2 years and ranged between 17 and 42 years. The mean

gestational age at delivery (in weeks) was 37.2 ± 2.8 and ranged

between 27 and 42 weeks. Among them 1587 (50.15%) were

nullipara, 1578 (49.85%) were multipara, 1587 (50.14%) were with

Gravia 1, 947 (29.9%) were with Gravia 2, 631 (19.9%) were with

Gravia ≥ 3 and 97 (3.1%) of pregnant women had medical

comorbidities.

In the case of 108 SARS‐CoV‐2 positive pregnant women mean

age was 24.7 ± 2.4 years and ranged between 24 and 37 years. The

mean gestational age was 36.6 ± 3.3 and ranged between 27 and 42

weeks. Among which 1542 (50.44%) were nullipara, 1515 (49.56)

were multipara, 45(41.6%) were with Gravia 1, 48 (44.4%) were with

Gravia 2, 15 (13.8%) were with Gravia ≥ 3, and 8 (7.4%) had medical

comorbidities.

SARS‐CoV‐2 positive and SARS‐CoV‐2 negative pregnant

women have been characterized on the basis of maternal age

(years), Gestational age at delivery (weeks), gravidity, parity, and

medical comorbidity. Out of various maternal characteristics

evaluated in the present study, gestational age at delivery (in

weeks) and medical comorbidity showed statistically significant

difference between SARS‐CoV‐2 negative and SARS‐CoV‐2 posi-

tive pregnant women.

3.2 | Maternal outcomes and obstetric
complications

SARS‐CoV‐2 negative and SARS‐CoV‐2 positive pregnant women

have also been characterized on the basis of maternal outcomes such

as type of delivery (term, preterm), mode of delivery (vaginal, ce-

sarean), maternal ICU admission maternal deaths (Table 2), and ob-

stetric complications, such as HB < 10, GDM, PIH, ICP, APH, and

PPH (Table 3).

Among 108 SARS‐CoV‐2 positive cases, 31 (28.3%) had a pre-

term delivery, 77 (71.29%) had term delivery. Vaginal delivery was

performed in 45 (41.6%) pregnant women whereas cesarean delivery

was performed in 63 (58.3%) pregnant women. Elective cesarean

delivery was performed in 21 (19.4%) and 42 (38.9%) underwent

emergency cesarean delivery for various maternal‐fetal indications,
the most common being fetal distress in 24 (22.2%) pregnant women,

2 (1.85%) SARS‐CoV‐2 positive pregnant women had admitted to

ICU and 1 (0.9%) SARS‐CoV‐2 positive pregnant women had ma-

ternal death which was not related to SARS‐CoV‐2 infection. Out of

various maternal outcomes analyzed in our study, Rates of C‐section
and preterm delivery showed statistically significant differences

between SARS‐CoV‐2 negative and SARS‐CoV‐2 positive pregnant

women.

Among 108 SARS‐CoV‐2 positive pregnant women, 24 (22.2%) had

HB<10, 16 (14.8%) had GDM, 12 (11.1%) had PIH, 10 (9.2%) had ICP, 6

(5.5%) had APH, and 5 (4.6%) had PPH. In the present study, obstetric

complications were found to comparatively higher in SARS‐CoV‐2 posi-

tive pregnant women in comparison with SARS‐CoV‐2 negative pregnant

women. However, none of the obstetric complications showed a statis-

tically significant difference between SARS‐CoV‐2 positive and SARS‐
CoV‐2 pregnant women admitted for delivery.

3.3 | Perinatal outcomes

Neonates from SARS‐CoV‐2 negative and SARS‐CoV‐2 positive

pregnant women were also evaluated on the basis of perinatal

characteristics such as birth weight (g), 5th‐min Apgar score ≤ 7, fetal

distress, neonatal ICU admission, neonatal death, and SARS‐CoV‐2
RT‐PCR positivity (Table 3).

F IGURE 1 Flow chart indicating the
SARS‐CoV‐2 symptoms and RT‐PCR
results among 3165 pregnant women
admitted for delivery
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Neonates from SARS‐CoV‐2 positive mothers showed the mean

birth weight of 2600±600 g, 7 (6.48%) neonates had Apgar score≤7, 24

(22.2%) neonates had fetal distress, 14 (12.9%) neonates had admitted to

NICU, and 2 (1.9%) neonates had IUD death which was not related to

SARS‐CoV‐2 infection. In the present study, perinatal characteristics as

birth weight (g), 5th‐min Apgar score≤7 and fetal distress showed a

statistically significant difference between SARS‐CoV‐2 negative and

SARS‐CoV‐2 positive pregnant women (Table 4).

TABLE 1 Maternal characteristics of pregnant women at the time of admission

Maternal characteristic

Total number of

pregnant

women (3165)

SARS‐CoV‐2 positive

pregnant women (108)

SARS‐CoV‐2 negative

pregnant women (3057) Estimated effect (95% CI) p

Maternal age (years) 24.9 ± 2.2 24.7 ± 2.4 25.1 ± 2.6 0.40 (−0.09 to 0.89) p = 0.1153

Gestational age at

delivery (weeks)

37.2 ± 2.8 36.6 ± 3.3 37.5 ± 2.2 0.90 (0.46– 1.33) p < 0.0001

Gravidity

1 1587 (50.14%) 45 (41.6%) 1512 (49.4%) 7.8 (−1.79 to 16.82) p = .1111

2 947 (29.9%) 48 (44.4%) 1247 (40.7%) 3.7 (−5.48 to 13.26) p = .4421

≥3 631 (19.93) 15 (13.8%) 298 (9.7%) 4.1 (−1.28 to 11.91) p = .1598

Medical Comorbidity 97 (3.1%) 8 (7.4%) 89 (2.9%) 4.5 (0.83–11.05) p = 0.0076

Parity

Nullipara 1587 (50.15%) 1542 (50.44%) 45 (41.6%) 8.8 (−0.60 to 18.25) p = .067

Multipara 1578 (49.85) 1515 (49.56) 63 (58.3%) 8.8 (−0.64 to 18.21) p = .068

TABLE 2 Maternal outcomes of SARS‐CoV‐2 positive and SARS‐CoV‐2 negative pregnant women

Maternal outcome

SARS‐CoV‐2 positive pregnant

women (108)

SARS‐CoV‐2 negative pregnant

women (3057) Estimated effect (95% CI) p

Pregnancy outcomes

Term 71.29 (77) 84.3 (2578) 13.01 (5.2–22.2) p = 0.0003

Preterm 28.3 (31) 14.6 (14.6) 13.7 (5.9–22.9) p = 0.0001

Mode of delivery

LSCS 63 (58.3%) 914 (29.8%) 28.5 (18.9–37.4) p < 0.0001

Vaginal delivery 45 (41.6%) 2143 (70.1%) 28.5 (18.9–37.4) p < 0.0001

Maternal ICU

admission

2 (1.85%) 22 (0.71%) 1.14 (−0.25 to 5.7) p = 0.1769

Maternal death 1 (0.9%) 7 (0.22%) 0.68 (−0.1 to 4.7) p = 0.1586

Abbreviations: ICU, intensive care unit; LSCS, lower segment cesarian section.

TABLE 3 Obstetric complications among SARS‐CoV‐2 positive and SARS‐CoV‐2 negative pregnant women

Obstetric complications

SARS‐CoV‐2 positive pregnant

women (108)

SARS‐CoV‐2 negative pregnant

women (3057) Estimated effect (95% CI) p

Hemoglobin (HB < 10) 24 (22.2%) 504 (16.4%) 5.8 (−1.13 to 14.60) p = 0.1114

Gestational diabetes mellitus 16 (14.8%) 334 (10.9%) 3.9 (−1.70 to 11.87) p = 0.2037

Pregnancy‐induced
hypertension

12 (11.1%) 264 (7.39%) 3.71 (−1.02 to 11.07) p = 0.1507

Intrahepatic cholestasis 10 (9.2%) 212 (6.93%) 2.27 (1.97–9.25) p = 0.3638

Antepartum hemorrhage 6 (5.55%) 132 (4.3%) 1.25 (−1.83 to 7.32) p = 0.5311

Postpartum hemorrhage 5 (4.6%) 110 (3.59%) 1.01 (−1.71 to 6.78) p = 0.5811
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Apart from that, no neonate from SARS‐CoV‐2 positive showed

positive test for SARS‐CoV‐2 infection.

4 | DISCUSSION

Our study represents one of the few published studies from low‐
income countries having a large sample size, employing RT‐PCR‐
based universal testing, illustrating maternal and perinatal outcomes

in pregnant women admitted for delivery in COVID 19 dedicated

maternity hospital.

In our study, 90.6% of total pregnant women were asymptomatic

at the time of admission. Maru et al.16 find out that 72% of pregnant

women were asymptomatic at the time of admission in the largest

maternity hospital in New York. As per reports of Vintzileos et al.10

77% of admitted pregnant women for delivery were asymptomatic.

In another study, 84% of pregnant women were found to asympto-

matic at the time of admission.8 Our observed rate of asymptomatic

pregnant women is in correlation with other similar studies where

more than 90% of pregnant women admitted for delivery were

asymptomatic.17‐19

In the present large cohort, 3.4% prevalence of SARS‐CoV‐2
positivity was found during the study period. However, the pre-

valence of SARS‐CoV‐2 infection in a large diverse cohort of preg-

nant women at term was found to be 0.43% from Southern

California.20 Most of the previous similar studies are confined to

high‐income countries having a small sample size and case studies

only.21–23 Abeysuriya et al.21 reported SARS‐CoV‐2 prevalence of

3.9% at Newham university hospital, in east London whereas 2.7%

prevalence of SARS‐CoV‐2 was found in Seattle, Washington using

universal testing.22 3.6% of pregnant women were tested positive for

SARS‐CoV‐2 by Miller et al.23 at Northwestern Memorial, Chicago.

Hospital. Dıaz‐Corvillon et al.24 revealed a 6.35% prevalence of

SARS‐CoV‐2 infection among pregnant women at term in South

America. As per reports of Campbell et al.,25 5.5% of admitted

pregnant women were diagnosed with SARS‐CoV‐2 infections in

Southern Connecticut. Sutton et al.8 asserted SARS‐CoV‐2 positivity

in 13.5% of admitted pregnant patients in New York. In another

study, SARS‐CoV‐2 prevalence of 12.3% was found in Maharashtra,

India from 15 COVID‐19 dedicated maternity hospitals.26

In the present study, a higher proportion (86.1%) of SARS‐CoV‐2
positive pregnant women cases were asymptomatic at the time of

admission. 43.5% of SARS‐CoV‐2 positive cases were reported

asymptomatic in Northwestern Memorial, Chicago23 and 73.3% of

asymptomatic women patients were tested positive for SARS‐CoV‐2
in Southern Connecticut.25 Our results are in comparison with

findings of Abeysuriya et al.21 who reported a high proportion

(87.9%) of asymptomatic SARS‐CoV‐2 positive women. Sutton et al.8

also identified a higher proportion (88%) of asymptomatic SARS‐
CoV‐2 positive cases in the high prevalence region of New York. In a

similar study, 88.5% of SARS‐CoV‐2 positive pregnant women were

found to be asymptomatic in a high prevalence region of Mahar-

ashtra, India.26 As per reports of Doria et al.,27 91.6% of SARS‐CoV‐2
positive pregnant cases were found to be asymptomatic. Although

there is variation in rates of asymptomatic prevalence in both high‐
and low‐prevalence regions of COVID‐19. Our study favors universal

testing of SARS‐CoV‐2 infection in pregnant women admitted for

delivery to control the spread of the virus among women themselves,

their newborns, and health workers. Our findings suggest a low

prevalence of SARS‐CoV‐2 and a higher representation of asymp-

tomatic pregnant women in the present cohort. Our study showed

similarities as well as differences in comparison to the current lit-

erature on rates of SARS‐CoV‐2 positivity and asymptomatic pre-

valence among SARS‐CoV‐2 positive pregnant women.

Pregnant women patients with COVID‐19 generally experience

similar symptoms to what has been reported in the general popula-

tion but the difference in symptoms frequency is still unknown.

There are reports revealing cough, fever, dyspnea, and anosmia as

the most frequently reported symptoms in SARS‐CoV‐2 infected

pregnant women. In the present study, fever (66.6%), cough (60%),

dyspnea (46.6%), and anosmia (33.3%) were common symptoms in

symptomatic SARS‐CoV‐2 positivity pregnant cases. Pereira et al.28

also reported fever (75.5%), cough (75.5%), dyspnea (37.8%) as most

frequent symptoms in their study. Symptoms such as fever, cough,

and fatigue were reported in 83%, 60%, and 38% of patients, re-

spectively, in a meta‐analysis of 43 studies.29

TABLE 4 Perinatal outcomes of SARS‐CoV‐2 positive and SARS‐CoV‐2 negative pregnant women

Perinatal outcome

SARS‐CoV‐2 positive pregnant

women (108)

SARS‐CoV‐2 negative pregnant

women (3057) Estimated effect (95% CI) p

Birth weight (g) 2600 ± 600 2840 ± 450 240 (152.4–327.5) p < 0.0001

5th‐min Apgar score ≤ 7 7 (6.48%) 83 (2.7%) 3.78 (0.41–10.0) p = 0.0199

Fetal distress 24 (22.2%) 334 (10.9) 11.3 (4.3–20.0) p = 0.0003

Neonatal ICU admission 14 (12.9%) 254 (8.3%) 4.6 (−0.5 to 12.2) p = 0.0914

Neonatal deaths 2 (1.9%) 42 (1.3%) 0.6 (0.8–5.2) p = 0.5914

SARS‐CoV‐2 RT‐PCR
positivity

Nil Nil NA NA

Abbreviation: ICU, intensive care unit.
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The most common presenting symptom in the current study was

fever (66.6%) corroborating to other similar studies.30,31 In another

study, fever (58%) has been reported as the most presenting symp-

tom followed by cough (50.6%) in symptomatic SARS‐CoV‐2 positive

pregnant women.32 Another systematic review also revealed fever

and cough as most dominant initial symptoms in pregnant women

infected with SARS‐CoV‐2.33 However, the majority of the previous

studies also asserted fever and cough as the most common symp-

toms in SARS‐CoV‐2 infected pregnant women.34–36

According to reports of Trahan et al.,37 symptoms such as cough

(53%), fever (37%), dyspnea (30%), and anosmia (20%) were more

frequent in symptomatic SARS‐CoV‐2 pregnant patients. The most

common symptoms cough (72%), runny nose (57%), myalgia (52%),

and fever (42%) were reported in another study.38 In the present

study, cough and fever were reported less as well as high in com-

parison to other studies. Our study demonstrated similarities as well

as differences in comparison to past studies on COVID‐19 symptoms

in pregnant women admitted for delivery.

In the present study, the mean maternal age of all pregnant

women admitted for delivery was 25 years. In a systematic review,

Smith et al.39 reported mean maternal age of 36 years in pregnant

women at term. Ayed et al.32 demonstrated maternal age of 31 years

from a nationwide study of pregnant women admitted for delivery in

Kuwait. In another report, Breslin et al.34 affirmed a mean maternal

age of 29.7 years from pair of New York City hospitals. In the current

study, mean maternal age has been found comparatively less in

comparison to other similar research studies due to the large youth

population in India.

In our study, maternal characteristics, such as gestational age at

delivery (in weeks) and medical comorbidity, showed a statistically

significant difference between and SARS‐CoV‐2 negative and SARS‐
CoV‐2 positive pregnant women. There are few reports comparing

the maternal characteristics in SARS‐CoV‐2 negative and SARS‐CoV‐
2 positive women admitted for delivery.19,20,24 However only Tana-

cana et al.,19 observed a statistically significant difference between

the high‐ and low‐risk pregnancy groups on the basis of maternal

characteristics, such as gestational age at delivery and medical co-

morbidity. Our findings suggest that pregnant women with medical

comorbidities are more susceptible to SARS‐CoV‐2 infection. How-

ever, less gestational age at delivery in SARS‐CoV‐2 positive preg-

nant can be also attributed to SARS‐CoV‐2 infection also.

In our study, 28.3% of neonates were born preterm and 58.3% of

neonates were delivered by cesarean section with fetal distress in

22.2% of SARS‐CoV‐2 positive pregnant women. Cesarean delivery

rates (58.3%) were found to be higher in comparison to WHO's re-

commended cesarean delivery rates of 1%–5% to avoid mortality

and morbidity in both mother and infants.

Antoun et al.35 reported preterm birth in 36.8% and cesarean

delivery in 84% of SARS‐CoV‐2 positive pregnant women from high

SARS‐CoV‐2 prevalence region of United Kingdom. Ayed et al.32

revealed preterm births and cesarean delivery in 26.6% and 47.8% of

the neonates from SARS‐CoV‐2 positive pregnant women respec-

tively. Another similar study elucidates that among SARS‐CoV‐2

positive pregnant women 27% of the neonates had preterm births

and 59% had cesarean births.36 A systematic review comprising of 33

studies described a preterm birth rate of 15.2% in SARS‐CoV‐2 in-

fected pregnant women.37

In the present study, elective cesarean delivery in 21 (19.4%)

and fetal distress in 24 (22.2%) pregnant women have abruptly in-

creased the rate of cesarean delivery in SARS‐CoV‐2 positive preg-

nant women. There are reports demonstrating that majority of

cesarean deliveries were performed due to fetal distress.12,30,38

Clinical characteristics such as placental insufficiency and hypoxia

may be responsible for fetal distress in SARS‐CoV‐2 infected preg-

nant women. Juan et al.5 reported that cesarean delivery was per-

formed in SARS‐CoV‐2 positive pregnant women to prevent neonatal

transmission of the virus. A systematic review also affirmed cesarean

delivery as most the frequent mode of delivery in SARS‐CoV‐2 po-

sitive pregnant women.

In the present study, a statistically significant difference was

found between SARS‐CoV‐2 negative and SARS‐CoV‐2 positive

pregnant women on the basis of maternal and perinatal outcomes

such as C‐section rate, prematurity, birth weight (g), 5th‐min Apgar

score, and fetal distress. There are reports suggesting a risk of low

birth weight, low Apgar score, fetal distress, and preterm delivery in

SARS‐CoV‐2 infected pregnant women.40,41 Tanacan et al.19 also

revealed a statistically significant difference between birth weight (g)

and Apgar score at birth among high‐ and low‐risk pregnancy groups

during COVID‐19 pandemic. Clinical significant differences with no

statistically significant differences have been found for C‐section
rate, prematurity, NICU admission, and neonatal mortality in small

sample size studies.16,19,42

The human placenta not only acts as an immunological barrier to

the entry of pathogens but is also responsible for maintaining the

immune tolerance of the fetal cells. Various RNA viral infections such

as Zika virus, cytomegalovirus, and dengue virus have shown re-

markable ill effects on growing placenta during pregnancy.43–45

SARS‐CoV‐2 viral load can be used as an excellent biomarker to

predict the severity of the disease in COVID‐19 pregnant women. In

case of severe illness of SARS‐CoV‐2 positive pregnant women,

Maternal immune response is attributed with the production of a

large amount of inflammatory cytokines causing damage to the pla-

centa. Apart from that maternal hypoxia during severe COVID‐19
infection is responsible for overwhelmed production of inflammatory

cytokines leading to placental hypoperfusion and subsequent

hypoxic–ischemic injury to the placenta.46 Placental injury accom-

panied by abnormal uterine perfusion promotes adverse changes

such as accelerated villous maturation, increased perivillous and in-

tervillous fibrin deposition, villous infarction, and intervillous

thrombosis.47 Immunomodulatory changes in the placenta are ac-

counted for adverse perinatal outcomes such as preterm birth, fetal

growth restriction and even fetal death in case of SARS‐CoV‐2 po-

sitive pregnant women admitted for delivery.6,48,49 Our results are in

accordance with previous reports demonstrating that viral infections

during pregnancy lead to higher rates of complications in fetuses

including spontaneous abortion, premature birth, and intrauterine
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growth restriction (IUGR) in pregnant women.6,50,51 Before the

SARS‐CoV‐2 pandemic, a cohort study comparing pregnant women

with and without pneumonia also affirmed that preterm birth, low

birth weight, and fetal growth restriction were significantly more

prevalent in women with pneumonia.52

Management and treatment of SARS‐CoV‐2 positive pregnant

women varied according to the institution. Various therapies such

as antibiotics based therapy (cefoperazone, sulbactam, ceftriax-

one, cefazolin, and azithromycin), antiviral therapy (lopinavir, ri-

tonavir, remdesivir, oseltamivir, and ganciclovir), corticosteroid

therapy (prednisone, dexamethasone, and hydrocortisone), inter-

feron beta, chloroquine, hydroxychloroquine, and ivermectin may

be used for effective treatment of SARS‐CoV‐2 positive pregnant

women has been reported by various researchers.53–56 Due to the

nonavailability of data regarding the safety and efficacy of most of

the COVID‐19 treatments for pregnant women available in the

literature.57 We have used only antibiotics and corticosteroids

such as dexamethasone only in the current study. In the present

cohort, most of the SARS‐CoV‐2 positive pregnant women showed

mild to moderate illness with no cases of severe and critical illness.

None of SARS‐CoV‐2 positive pregnant women needed oxygen

support and ventilator support in the present study. Antibiotics

play a vital role in preventing secondary bacterial infections and

strengthening the immune system of pregnant women with a

significant reduction in complications and mortality as well.58 In

our study, both SARS‐CoV‐2 positive and SARS‐CoV‐2 negative

pregnant women were treated using antibiotics only due to less

severity of SARS‐CoV‐2 infection where dexamethasone was ad-

ministered in SARS‐CoV‐2 positive pregnant women showing

moderate illness needing no oxygen support. Horby et al.59 re-

ported dexamethasone as an effective drug in the treatment of

SARS‐CoV‐2 positive pregnant women with no pregnancy‐
associated adverse outcomes as well.

In the present study, obstetric complications were found to

comparatively higher in SARS‐CoV‐2 positive pregnant women in

comparison to SARS‐CoV‐2 negative pregnant women. However,

none of the obstetric complications showed a statistically significant

difference between SARS‐CoV‐2 positive and SARS‐CoV‐2 pregnant

women admitted for delivery.

Various previous studies also asserted comparatively higher

obstetric complications in SARS‐CoV‐2 positive pregnant women in

comparison to SARS‐CoV‐2 negative pregnant women with no sta-

tistically significant difference.60 Therefore, obstetrical complica-

tions, particularly related to immune‐inflammatory conditions, may

have a link to long‐term NCD in affected children.61 Our findings

support the hypothesis that SARS‐CoV‐2 infection is responsible for

adverse maternal, obstetric complications, and perinatal outcomes in

pregnant women admitted for delivery.

In the present study, no neonates from SARS‐CoV‐2 positive

cases showed positive tests for SARS‐CoV‐2 infection similar to

other studies.20 Our study revealed that SARS‐CoV‐2 infection in

neonates is independent of the mode of delivery rejecting the hy-

pothesis of vertical transmission of SARS‐CoV‐2 infection.

4.1 | Strengths

The main strength of our study is the inclusion of the largest COVID

19 dedicated maternity hospital of the region, large sample size,

inclusion of both asymptomatic and symptomatic pregnant women,

and universal screening using RT‐PCR. Apart from that majority of

the past similar studies have included SARS‐COV‐2 positive pregnant

women only. In the present study, we have not only analyzed but also

have also compared SARS‐COV‐2 negative and SARS‐COV‐2 positive

pregnant women on the basis of maternal characteristics, maternal

and perinatal outcomes as well.

4.2 | Limitations

The present study has several limitations as well due to its retro-

spective study design. No maternal serological testing, nonestima-

tion of virus clearance from SARS‐COV‐2 positive pregnant women,

and nonavailability of radiological data are key limitations of our

study.

5 | CONCLUSION

In the present study, our experience at a large COVID‐19 dedicated

maternity hospital during the SARS‐CoV‐2 pandemic is quite in-

structive. The majority of the pregnant women were asymptomatic

at the time of admission. Universal testing predicted higher rates of

asymptomatic prevalence among SARS‐CoV‐2 positive pregnant

women as well. The majority of SARS‐CoV‐2 positive pregnant wo-

men had mild symptoms with no severe illness. Our study finds out

that SARS‐CoV‐2 infection can lead to unfavorable maternal and

perinatal outcomes including higher rates of cesarean delivery, pre-

term birth, fetal distress, low birth weight, and low Apgar score and

higher rates of obstetric complications in pregnant women admitted

for delivery. Mother‐to‐child vertical transmission of SARS‐CoV‐2
may be possible. However, vertical transmission of SARS‐CoV‐2 from

mother to infant could not be confirmed in the present study. Ex-

tensive research work should be carried out to evaluate the long‐
term outcomes and the potential of vertical transmission of SARS‐
CoV‐2 to infants.
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