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Background: The novel corona virus has made the world standstill. In 
India COVID first and second wave has created dramatic fear among 
the pregnant mothers and the treating obstetricians. 

Objectives: To study the impact of COVID-19 in pregnancy, newborn 
and to compare the maternal and neonatal outcome among COVID-19 
negative and COVID-19 positive pregnant women during the first and 
second COVID wave. 

Materials and Method: This was a prospective study done over one year 
from July 2020 to July 2021 in a tertiary care hospital in South India. 400 
pregnant women attending antenatal outpatient department during 
COVID willing to participate in the study were included. Nasopharyngeal 
RT-PCR was done. Socio-demographic profile, maternal and neonatal 
outcome were compared between non COVID and COVID positive 
pregnant women. 

Results: A total of 400 pregnant women were screened for corona 
virus. 75 pregnant mothers turned positive for COVID-19 and 325 were 
negative. Among them, 10 were positive during first wave and 65 during 
second wave. Of them, 20 (26.7%) were asymptomatic and 55 (73.3%) 
were symptomatic. During the second COVID wave, there was a rise in 
missed miscarriage (21.5%), intrauterine growth restriction (46.15%), 
oligohydramnios (53.8%) and intrauterine demise (4.6%). The rate of 
caesarean and neonatal intensive care unit admission also increased 
to 70.3% and 59.5% respectively. 

Conclusion: This study has found increased maternal and neonatal 
adverse effects associated with COVID second wave. Hence vaccine 
should be recommended for all pregnant women.
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Introduction
The novel coronavirus disease has spread globally to more 
than 200 countries. COVID-19 wasdeclared as a pandemic 
by World Health Organization.1 At present there were 245, 
373, 039 infected cases and 4,979,421 deaths globally. In 
India, there were 34,285,814 infected cases and 458, 437 
deaths due to coronavirus. WHO has estimated the global 
mortality of 3.4% with the novel coronavirus.

The world is witnessing the battle against the novel 
coronavirus. The novel coronavirusis similar to severe 
acute respiratory syndrome (SARS-CoV) and Middle-East 
respiratory syndrome (MERS-CoV).The virus has 79% 
nucleotide identity with SARS-CoVand 50% with MERS-
CoV.2-4Literature review shows that SARS-CoV infected 12 
pregnant women during the 2002-2003 pandemic. Four 
(57%) women had a miscarriage in the first trimester. In the 
second and third trimesters, two (40%) women had foetal 
growth restriction and four (80%) women had a preterm 
birth.2,3In the 2012-2015 pandemic, MERS-CoVinfected 11 
pregnant women. Of them, two (20%) women had preterm 
delivery and ten (91%)women had adverse outcomes. 55% 
of the neonates required admission to the intensive care 
unit and 27% died.3-5The global mortality rate was 10% for 
SARS-CoV and 37% for MERS-CoV. 

However, there is a lack of literature on the impact of 
coronavirus disease in pregnancy in South India. This study 
was designed to describe the effects of COVID-19 during 
pregnancy and to compare the maternal and neonatal 
outcomes among COVID-19 negative and COVID-19 positive 
pregnant women during the first and second wave.

Materials and Methods
This was a prospective study done over one year from 
July 2020 to July 2021in a tertiary care hospital in South 
India after obtaining Institute ethical committee clearance. 
Inclusion criteria: All pregnant women irrespective of their 
duration of pregnancy, age and parity were approached for 
participation in the study during the study period. Exclusion 
criteria: Pregnant women in active stages of about were 
excluded and those who did not give consent for RT PCR 
testing were excluded from the study The objectives of 
the study were explained to them and confidentiality was 
assured. 400 pregnant women who attended the antenatal 
outpatient department during the COVID-19 pandemic 
and willing to participate in the study were included. 
Nasopharyngeal RT-PCR was done for all to confirm their 
COVID status. Participants eligible for the study, included 
in the study and analysed for outcomes were presented 
as follows in figure 1.

Figure 1.Flow of study participants into the study
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A semi-structured questionnaire was prepared to retrieve 
the following information from the study participants: 
demographic profile, obstetric index, symptoms, signs, 
comorbidities, laboratory reports, mode of delivery, 
maternal and perinatal outcome. 

Statistical Analysis

Data collected were entered in Microsoft excel sheet and 
analysed using IBM SPSS version 23. Descriptive analysis 
was done and the results were expressed in frequencies 
and percentages.

Results
A total of 400 pregnant women were screened for coronavirus 
by real-time reverse transcription polymerase chain reaction 
using nasopharyngeal swab specimens during the study 
period. Out of them, 75 pregnant mothers were confirmed to 

be positive for COVID-19 and 325 were negative constituting 
18.75% and 81.25% respectively. During the first wave of 
COVID-19, 10 pregnant mothers and during the second wave, 
65 pregnant mothers were confirmed for COVID RT-PCRand 
were included in the study. The socio-demographic profile 
of the study participants were shown in Table 1.

Among the 75 antenatal women with confirmed COVID-19, 
twenty (26.7%) were asymptomaticand 55 (73.3%) were 
symptomatic. Almost 80% had symptoms such as cough, 
sore throat and fever. Abnormalities in laboratory values such 
as leucocytosisand raised C-reactive protein was observed 
in 40 patients accountingfor 53.3% in the study group. 
Other patients had normal complete blood count, renal, 
liver function test. LDH and D dimer were raised in one 
case. Chest X-ray with abdomen shield was done for all 75 
women. Of these, haziness in lung was noticed in 25women 
constituting 33.3%.

Table 1.Sociodemographic Profile of Pregnant Women during COVID-19 (n=400)

Characteristics Non-COVID
Pregnant Women (N=325)

CovidFirst Wave Pregnant 
Women (N=10)

CovidSecond Wave Pregnant 
Women (N=65)

Mean age (years) 28 ± 4 27 29±2 

Obstetric history n (%) Primi:170(52.3)
Multi: 155 (47.7)

Primi: 6 (60)
Multi: 4 (40)

Primi: 32 (49.2)
Multi: 33 (50.7)

Trimester n (%)
First: 40 (12.3)

Second: 125 (38.5)
Third: 160 (49.2)

First: 2(20)
Second: 0 (0)
Third: 8 (80)

First: 15(23)
Second: 13(20)
Third: 37 (57)

Table 2.Maternal and Neonatal Outcomes of 400 Pregnant Women during COVID-19

Characteristics Non-COVID
Pregnant Women (N=325)

COVID First Wave 
Pregnant Women (N=10)

COVID Second Wave Pregnant 
Women (N=65)

Maternal 
complications 

Anaemia: 92
Gestational Hypertension: 12

Gestational diabetes: 4
Hypothyroid: 12

Previous caesarean: 155
Hypothyroid: 1

Anaemia: 35
Gestational Hypertension: 18

Gestational diabetes: 2
Hypothyroid: 5

Previous caesarean: 12

Foetal 
complications

n (%)

Threatened miscarriage: 2 (0.6)
IUGR: 2 (0.6)

Oligohydramnios: 4 (1.2)
Nil

Missed miscarriage: 14 (21.5)
IUGR: 30 (46.15)

Intrauterine demise: 3 (4.6)
Oligohydramnios: 35 (53.8)

Delivered
Mode of delivery 

n (%)

160
Vaginal: 108 (67.5)

Caesarean: 52 (32.5)

8
Vaginal: 5(62.5)

Caesarean: 3 (37.5)

37
Vaginal: 11 (29.7)

Caesarean: 26 (70.3)
Outcome in 

Neonate n (%)
Term: 130 (81.3)

Preterm: 30 (18.7)
Term: 6 (75)

Preterm: 2 (25)
Term: 20 (54)

Preterm: 17 (46)
Maternal ICU 

admission 
Maternal mortality

Nil
Nil

Nil
Nil

3
Nil

Neonatal ICU 
admission n (%)

Neonatal mortality

12 (7.5)
Nil

2(25)
Nil

22 (59.5)
1
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Asymptomatic pregnant mothers and those with mild 
COVID-19 were quarantined, administereddrugssuch as 
Azithromycin, Paracetamol, vitamin C and zinc. Those with 
moderate and severe disease received supportive measures 
such as oxygen, fluids, antivirals, intravenous antibiotics, 
steroids and low molecular weight heparin. Most of them 
were haemodynamically stable and threepatientsrequired 
intensive care admission. Injection Remdesivir was 
administered to mothers with severe disease.Steroids 
were also given for attaining foetal lung maturity.

Maternal and neonatal outcomes of these 75 confirmed 
COVID-19 positive mothers were compared with non-COVID 
pregnant women admitted to the hospital during the study 
period. The results were shown in Table 2.

Risk Ratio for Threatened or Missed Miscarriage

Risk in exposed = 21.54%, Risk in unexposed=0.61%, 
Risk ratio=35. In this study, antenatal mothers who were 
COVID-19 positive had 35 times the risk of threatened or 
missed miscarriage compared to antenatal mothers who 
were COVID-19 negative during the study.

Risk Ratio for Oligohydramnios

Risk in exposed = 53.85%, Risk in unexposed=1.23%, 
Risk ratio=43.75. In this study antenatal mothers who 
were COVID-19 positive had 43.75 times the risk of 
oligohydramnios compared to antenatal mothers who 
were COVID-19 negative during the study.

Risk Ratio for IUGR

Risk in exposed = 46.15%, Risk in unexposed=0.61%, Risk 
ratio=75. In this study,AN mothers who were COVID-19 
positive had 75 times the risk of IUGR compared to AN 
mothers who were COVID-19 negative during the study.

Foetal surveillance by ultrasonagram was done for all. During 
the second COVID wave, there is a rise in missed miscarriage, 
intrauterine growth restriction, oligohydramnios and 
intrauterine demise. However, foetalmalpresentation was 
not reported during the study period.During the second 
COVID wave, the rate of caesarean section increased to 70% 
when compared to 37.5% in the first wave. The common 
indications for caesarean section were foetal distress, 
intrauterine growth restriction and oligohydramnios.There 
was no maternal mortality in the study group. There were 
three intrauterine demise and one neonatal death. The 
probable cause wasplacental thrombosis attributed to 
COVID. 

Among the neonates, 46% were preterm births and 54% 
were term births during the second COVID wave when 
compared to 25% preterm and 75% term during the first 
COVID wave. During the second COVID wave, 59.5% of 
the neonates required ICU admission. Most of them were 
admitted in view of preterm and low birth weight. These 

neonates were discharged and in follow up in the neonatal 
clinics of the institution.

Discussion
With limited knowledge available onthe effect of COVID-19, it 
was found that the pregnant woman is susceptible to severe 
coronavirus infection, especially in the third trimester.6 The 
overall risk of death is low in pregnant women. The pregnant 
woman with COVID-19 can be asymptomatic or symptomatic. 
The incubation period of the virus is between two to ten 
days.7 The virus infects all ages and the clinical manifestations 
may vary from mild to severe.8,9 The symptoms may include 
common cold, fever, sore throat, cough, myalgia, shortness 
of breath, loss of sense of smell or taste, diarrhoea, etc. In 
severe cases, it can cause pneumonia, acute respiratory 
disease syndrome and even death. People with older age 
or with medical conditions such as heart disease, diabetes 
are at high risk of serious illness.1

Coronavirus was considered to be zoonotic initially. These 
viruses were found widespread in bats then spread from 
animals to humans. But later the virus has started to spread 
among humans through respiratory droplets. Currently, the 
virus spreads through direct contact and indirect contact 
but there is no evidence of virus transmission through 
genital fluids. However faecal shedding of the virus has 
been documented.6

Although vertical transmission is rare, there is an increased 
risk of stillbirth, small for gestational age babies and 
preterm births. In a study by Yu N et al., it was found that 
the symptoms in pregnant mothers were similar to that of 
non-pregnantwomen.9The maternal and neonatal outcomes 
during COVID-19 first wave in these seven infected mothers 
were good.

In the present study, 75 pregnant mothers were positive for 
COVID-19. Among them, 60% were primigravida and 40% 
were multigravida during the first COVID wave. 49.3% were 
Primigravidaand 50.7% were multigravida in the second 
COVID wave. Complications such as missed miscarriage, 
intrauterine growth restriction, oligohydramnios were 
observed more in the second COVID wave. The rate of 
caesarean section and neonatal intensive care unit admission 
was also higher. This was similar to the study by Allotey J 
et al.10

The findings of the present study during the first wave of 
COVID were compared with other studies in China. In the 
study by Schwartz DAof the 38 infected pregnant women, 
there were no cases of maternal death.11,12 There are 
case reports showing findings of preterm birth andfoetal 
compromise among pregnant women with coronavirus 
disease.6 In a study by Zhu H et al.13 six out of nine women 
had intrauterine foetal distress and preterm delivery. The 
mode of delivery was caesarean in all.
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In a case study by Wang S et al., it was found that pregnant 
motherswith COVID-19 required mechanical ventilation 
and emergency caesarean section.14 At present, maternal 
deathshave also been reportedin pregnant women with 
COVID-19.7

The primary management of COVID-19 in pregnancy 
includes early isolation, oxygen therapy, antipyretics, 
antibiotics, avoidance of fluid overload and involvement 
of multidisciplinary team.6 Pulse rate, blood pressure, 
temperature, respiratory rate and oxygen saturation were 
monitored. Chest X-ray with abdomen shield was done 
for all pregnant mothers with COVID-19. Electronic foetal 
monitoring was recommended for all COVID mothers in 
labour. In India, as per the Federation of Obstetrics and 
Gynaecology, Hydroxychloroquine and Azithromycin were 
provided for COVID-19 positive cases during the first wave.15 

Studies in China have documented the use of antiviral 
drugs such as Ganciclovir, Oseltamivir and steroids.11,14 
However the antiviral drugs are used in moderate and 
severe illnessesin Indian scenario.15 Most of the COVID-19 
positive pregnant women in labour are managed by 
caesarean section in India during the second wave. This 
was similar to the reports in Italy and New York.16,17

In a study by Chen H et al., it was documented that there 
is no evidence of COVID-19 in amniotic fluid, cord blood, 
placenta or breast milk of infected mothers.12 However 
in Yu N et al. and in a case report by Wang S et al., there 
was evidence of neonates infected with SARS-CoV-2 36 
hours after birth.9,14 There are also reports published with 
evidence of SARS-CoV-2 Ig M in neonate serum at birth. 
This shows the probability of vertical transmission of the 
virus. However, coronavirus disease is not a contraindication 
for breastfeeding. 

As per the Government of India’s guidelines, all COVID-19 
cases have to be notified, quarantined along with their 
contacts to break the chain of transmission.18

Vaccination against COVID-19 is strongly recommended 
in pregnancy.6 Hence vaccines should be offered to all 
pregnant mothers irrespective of the gestational age. At 
present three vaccines are approved in India. This includes 
COVAXIN (Bharath biotech), COVISHIELD (Astra Zeneca, 
Oxford, UK) and SPUTNIK V (Russia). The adverse effect 
of the vaccine is minor and is similar to the non-pregnant 
population. Vaccine during breastfeeding or lactation is 
also recommended.6,19

As the study was done in a tertiary care hospital, participants 
included in the study may not be representative of the 
population and the external validity or generalisability of the 
study is limited and it is hard to derive causal relationships 
from the current study. But this study can provide baseline 
information about the impact of COVID-19 on pregnancy 

and newborns. In the future, prospective cohort studies 
can be done to prove the cause-effect relationships.

Limitations
Convenience sampling was followed in the study to arrive 
at the sample size. Because of the pandemic situation, 
arriving at a larger sample size or following random sampling 
methods might not be feasible. So they were not adopted 
in the study whichcan lead to possible selection bias. Risk 
factors or health conditions were self-reported by the 
participants that can result in possible information bias.

As very fewer numbers of COVID-19 positive pregnant 
women were identified during the study period, studies 
involving a large cohort of study participants may further 
help to generate a hypothesis regarding the impact of 
COVID-19 in pregnant women and newborn

Conclusion
This study has compared the maternal and neonatal 
outcome of COVID-19 positive pregnant women with 
COVID negative pregnant women and found that there 
are increased maternal and neonatal adverse effects during 
COVID second wave. Vaccination should be recommended 
for all pregnant women. They should also be advised to 
adhere to preventive measures such as social distancing, 
face masks, etc to prevent COVID-19.
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