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INTRODUCTION 

The current outbreak of Coronavirus disease 2019 

(COVID-19), caused by the Severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2), was declared a 

pandemic by the WHO on March 11, 2020.1 The 

vulnerable population needs to be taken utmost care of, 

during this viral pandemic. Pregnant women are known to 

be affected more as compared to non-pregnant women by 

respiratory illnesses, resulting in increased infectious 

morbidity and high maternal mortality rates. With 

COVID-19 indiscriminate and sustained spread across the 

globe, we are likely to see women with COVID-19 

canvassed across all trimesters of pregnancy. The second 

wave of COVID-19 proved more fatal as compared to first 

wave. Pregnant females are as vulnerable as compared to 

general population.2 

The most common outcome in pregnant women with 

COVID-19 was pneumonia and related complications.3 

Pregnancy causes physiological changes in the respiratory 

and circulatory systems as well as alterations in 

immunological reactions increase the susceptibility of a 

pregnant woman to respiratory infections.4 The changes 

include reduced functional residual volumes, elevation of 

the diaphragm, relaxation of ligaments in the ribs, 

increased pulmonary hypertension resulting in 

hyperventilation or even hypoxic respiratory failure, and 

an immunocompromised state. Moreover, viral infection 

in pregnancy can result in modification of the 

cardiovascular system, increased metabolic rate and 

consumption of oxygen, higher pulmonary vascular 

resistance, and even heart failure. During the third 

trimester of pregnancy, due to increased maternal oxygen 
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ABSTRACT 

Background: Pregnant women are likely to represent a high-risk population during current coronavirus 2019 pandemic 

caused by severe acute respiratory syndrome coronavirus-2. The aim and objective of this study was to evaluate how 

COVID-19 pandemic has affected the mode of delivery and whether complications of the disease and mortality rate are 

higher in pregnant women than in non‐pregnant women. 
Methods: This ambispective observational study was conducted in department of obstetrics and gynaecology of our 

institute. Pregnant women diagnosed with positive for COVID-19 via the SARS-CoV-2 RT-PCR test in the third 

trimester and all neonates with complete COVID-19 testing and delivery data. This data was analysed. 
Results: Out of total 66 cases studied, 48 patients (72.7%) were asymptomatic, while 13 (19.7%) had mild respiratory 

or gastro intestinal symptoms on initial assessment at admission, including cough, sore throat, fever, weakness or 

diarrhoea. Cesarean sections were performed in 57.6% of cases. There were no cases of maternal or neonatal mortality. 
Conclusions: The study revealed that COVID-19 positive pregnant women are usually asymptomatic or mild-

moderately symptomatic, similar to COVID-19 positive non-pregnant women. There was a noted rise in the rate of 

caesarean sections as a mode of delivery. 
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demands, physiological anemia, and supply of fetal 

oxygen, probability of physical dyspnea is high leading to 

further worsening of breathing difficulties. However, the 

existing data available so far do not clearly reflect an 

increased risk of COVID-19 complications in pregnant 

women, the unique immunologic changes of pregnancy are 

thought to suppress the virulence of the virus.  

In this study we want to evaluate whether COVID-19 

pandemic has affected the mode of delivery and whether 

complications of the disease and mortality rate are higher 

in pregnant women than in non‐pregnant women. Also, 

whether there is a high chance of premature delivery or 

fetal mortality or vertical transmission of the disease needs 

to be answered. More research is required for planning 

effective obstetrical management for pregnant women 

with COVID-19.  The concerns have been raised 

worldwide about the risk of intrauterine transmission of 

this virus from the mother to the fetus. Further studies are 

required to ascertain the possibility of transmission of 

COVID-19 in pregnant women vertically or during 

delivery.  

Aim and objectives 

The aim and objective of this study was to the mode of 

delivery in COVID-19 positive pregnant women and 

maternal morbidity and mortality and to investigate the 

outcomes in the delivered neonates, and incidence of 

vertical transmission of the corona virus disease 2019 

based on early RNA detection of severe acute respiratory 

syndrome corona virus after birth from pharyngeal swab in 

neonates of COVID-19 positive pregnant women. 

METHODS 

This ambispective observational study was conducted in 

department of obstetrics and gynaecology of our institute 

from 1st May 2020 to 30th April 2021 after ethics 

committee approval and enrolment in ICMR research 

portal. The inclusion criteria were pregnant women 

diagnosed with positive for COVID-19 via the SARS-

CoV-2 RT-PCR test in the third trimester and all neonates 

with complete COVID-19-19 testing and delivery data. 

Those with maternal or neonatal records without SARS-

CoV-2 RT-PCR test results and neonates not delivered at 

our hospital were excluded. A total of 66 cases were 

studied. The suspected cases of COVID-19 infection were 

screened based on routine blood test in combination with 

symptoms such as fever, cough, chest tightness or 

gastrointestinal symptoms, and admitted to an isolated 

ward in our hospital. Two swabs were taken from upper 

and lower respirstory tract (naso-pharynx and oro-

pharynx) from suspected cases and sent for RT-PCR on 

day of admission.5 Maternal demographic data collected 

included maternal age, gravity, parity, gestational age at 

delivery. And medical comorbidities such as hypertensive 

disorders, diabetes, asthma, Body mass index (BMI)>30 

kg/m2. The clinical characteristics of women diagnosed 

with COVID-19 included signs and symptoms such as 

cough, shortness of breath, gastrointestinal symptoms, 

fever (temperature of 38°C or greater) and laboratory 

criteria included maternal serum laboratory tests including 

white blood cell count, platelet count, CRP, D-dimer. 

Neonatal outcomes included maturity, birth weight, Apgar 

score, Neonatal intensive care unit (NICU) admission, and 

NICU length of stay. Neonatal complications included 

Transient tachypnoea of newborn (TTN), Respiratory 

distress syndrome (RDS), invasive mechanical ventilation, 

sepsis, and neonatal mortality. Other data collected 

included maternal and neonatal treatment progress, 

recovery and discharge information, treatment mode 

information, and death information. 

RESULTS 

In our study, a total of sixty-six pregnant women with 

COVID-19 were included. Gestations at diagnosis ranged 

from 28 weeks to 41 weeks. 11 patients (16.7%) had 

comorbidities.  All our patients were diagnosed with 

COVID-19 via RT-PCR, which is reverse transcription 

polymerase chain reaction test for qualitative detection of 

nucleic acids from SARS-CoV-2 in upper respiratory 

specimens and is currently the gold standard for testing 

COVID-19.  48 patients (72.7%) were asymptomatic, 

while 13 (19.7%) had mild respiratory or gastro intestinal 

symptoms on initial assessment at admission, including 

cough, sore throat, fever, weakness or diarrhoea. 

Symptomatic treatment was prescribed for upper 

respiratory tract symptoms and fever. Some women who 

were clinically stable with mild or no symptoms, but were 

still RT-PCR positive, were isolated and remained there 

until they were negative on RT-PCR test following 

national policy. Four patients had moderate severity of 

COVID-19 infection and 1 patient with severe COVID-19 

required ICU admission. There were no cases of maternal 

mortality.  

Table 1: Demographic data. 

Variables No. of cases Percentage of total cases (N=66) (%) 

Age (in years) 

25 or less 32 48.5 

26-30 21 31.8 

More than 30 13 19.7 

Associated 

comorbidity 

Hypertensive disorders of pregnancy 5 7.6 

Controlled hypothyroidism 4 6.1 

GDM 1 1.5 

SLE 1 1.5 

Continued. 
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Variables No. of cases Percentage of total cases (N=66) (%) 

NONE 55 83.3 

Gravidity 

Primi 17 25.7 

Second 24 36.4 

3 or more than 3 25 37.9 

Table 2: COVID-19 infection in pregnant women. 

Severity of COVID-19 infection No. of cases Percentage of total cases (N=66) (%) 

Asymptomatic COVID-19 positive 48 72.7 

Mild (sore throat, fever, weakness, diarrhea) 13 19.7 

Moderate (breathlessness) 4 6.1 

Severe (pneumonia) 1 1.5 

Table 3: Mode of delivery and vertical transmission. 

Variables No. of cases Percentage of total cases (N=66) (%) 

Vaginal delivery 28 42.4 

Caesarean delivery 38 57.6 

Term births 54 81.8 

Preterm births (weeks) 12 18.2 

<28  0 0 

<34  5 7.6 

<37  7 10.6 

Vertical transmission (SARS-CoV rTPCR positive 

neonates) 
4 6.1 

Table 4: Indications of caesarean delivery. 

Indications No. of cases 
Percentage of total cesarean 

deliveries (N=38) 

Fetal distress 9 13.6 

Previous cesarean delivery 9 13.6 

Gestational hypertension/pre-eclampsia 3 4.5 

Oligohydramnios 5 7.6 

Twin gestation 2 3.0 

Breech presentation 3 4.5 

Precious pregnancy 2 3.0 

Abruptio placenta 1 1.5 

Demand cesarean in COVID-19 positive  4 6.1 

Total 38 100 

Table 5: Neonatal outcomes in COVID-19 positive mothers. 

Variables  
No. of 

neonates 
Percentage of total cases (N=66) 

Birth weight (kg) 

1.5 or less 2 3.0 

2.5 or less 15 22.7 

More than 2.5 49 74.2 

Apgar at 5 

minutes 
Less than 7 1 1.5 

NICU admission 

TTN 3 4.5 

RDS 1 1.5 

Invasive mechanical ventilation 5 7.6 

Sepsis 1 1.5 

Observation only 11 16.7 

Neonatal mortality  0 0 
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DISCUSSION 

In our research, 28/66 (42.4%) women delivered vaginally 

and caesarean sections were performed in 38/66 (57.6%) 

cases. Only 13.6% cases of cesarean section were 

undertaken for fetal distress as indication.  54 (81.8%) 

women delivered at term, spontaneous early preterm birth 

occurred in 5 cases and in 7 cases elective cesarean section 

was performed before 37 weeks of gestation for obstetric 

reasons. There was a significant increase in caesarean 

deliveries (52.76%) in the study by Pirjani et al in COVID-

19 infected laboring patients as compared to Non COVID-

19 ones.6 

 In the study of eighteen articles by Zaigham et al 91% of 

the women were delivered by cesarean section. One 

neonatal death and one intrauterine death were also 

reported. Three maternal intensive care unit admissions 

were noted but no maternal deaths.7 In synopsis by Salem 

et al, SARS-CoV-2 infections in pregnancy have been 

associated with increased risk of admission to hospital but 

not with increased maternal and fetal death, and vertical 

utero-transmission.3 

In this research, most of our cases were asymptomatic with 

only 13 (19.7%) had mild respiratory or gastro intestinal 

symptoms on initial assessment at admission, including 

cough, sore throat, fever, weakness or diarrhea.  COVID-

19 symptoms in pregnancy are similar to infections that 

occur in the general population in study by Huntley et al 

with respect to presenting symptoms of cough (52%) and 

shortness of breath (30%). Pregnant women, however, 

were less likely to report symptoms of headache (41%), 

fever (34%), chills (38%), and diarrhoea (14%) compared 

to the general population.8 

In our study, only 16.7% COVID-19 positive patients 

presented with co morbidities. The cohort study by Villar 

et al suggested that COVID-19 positive pregnant females 

were at increased risk of maternal morbidities along with 

perinatal morbidity and mortality.9  

The meta-analysis by Wei et al suggested strong 

association between COVID-19 positive pregnancy and 

pre-eclampsia, preterm births and fetal growth 

restriction.10 

In our study, a total of 4 (6.1%) newborn out of 66 

deliveries came RT-PCR positive within 24 hours of 

delivery. Low birth weight seen in 15 cases, with 

extremely low birth weight seen in 2 in which Apgar score 

at 5 min is <7 is seen in one case. Out of 4 newborns, only 

one newborn developed symptoms (fever) and signs of 

dehydration within few hours of delivery, was transferred 

to NICU and recovered after three days of mechanical 

ventilation. The possibility of COVID-19 vertical 

transmission has been a significant concern in COVID-19 

positive pregnant women, our study shows that there 

seems to be minimal risk (6.1%) for vertical transmission 

to neonate. There were no cases of neonatal mortality. 

The systematic review on 655 women by Walker et al 

reported that vertical transmission of COVID-19 is 

uncommon and is not greater if delivered vaginally or 

breastfed.11 

 In study by Sindy et al, seven patients (36.8%) were 

delivered via cesarean. 12 patients (63.1%) presented in 

spontaneous labour, and 8 (38.1%) had preterm delivery. 

No maternal intensive care unit admission, maternal 

sepsis, or maternal mortality was observed. Twenty-one 

neonates were evaluated for COVID-19 after birth. SARS-

CoV-2 RT-PCR test results were negative in 100% of the 

neonates. Thirteen neonates (61.9%) were admitted to the 

neonatal intensive care unit. Prematurity was the most 

common cause of NICU admission 6 (46.1%), with a 

length of stay of days. No invasive mechanical ventilation, 

neonatal sepsis, or neonatal mortality was observed.12 

CONCLUSION 

There was an increase in operative caesarean deliveries 

noted in our research in view of fear of vertical 

transmission in COVID-19 positive pregnant women and 

panic of monitoring high risk cases in Corona pandemic. 

There were no significant difference in COVID-19 related 

maternal mortality and morbidity as compared to non-

pregnant women. Also, the vertical transmission rate was 

negligible. 

Limitation 

Our data was limited and cannot be generalized. More 

large-scale studies are required to reach a final conclusion. 

This study was limited mostly to women in their third 

trimester of pregnancy. 
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