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Background: COVID 19 is a new pandemic affecting human life globally. Complexity in management is
because little is known about effect of COVID 19, particularly its effect on pregnant women and infants.
Pregnant women with comorbidities are more vulnerable to severe effects of COVID 19 infection. The aim
of this retrospective study is to review the perinatal outcome in pregnant women affected by COVID 19.
Materials and Methods: This was a single centre retrospective comparative study performed at COVID
referral centre. The study was conducted in 4 months duration in patients diagnosed COVID 19 positive
and were compared with all pregnant women who were tested COVID negative and delivered during the
same time frame. Data collected from individual case records included age, parity and complications in the
antenatal, intrapartum and postpartum periods and also neonatal outcome.
Results: Out of 28 patients there were 6 (21.4%) patients who presented with fever, 4 (14.3%) patients
presented with cough, 2 (7.14%) patients presented with shortness of breath, 14 (50%) were asymptomatic
who were incidentally diagnosed on COVID testing based on routine hospital testing policy. Mean age was
25.35 ± 3.31 years in COVID positive patients and was comparable to COVID negative patients who had
mean age of 26.16 ± 3.32 years. Parity was comparable in two groups. 8 (28.5%) out of 28 had preterm
delivery as compared to 13 (11.6%) out of 112 in COVID negative group, p value was significant (p=0.0245.
In COVID positive group 18 (64.3%) out of 28 had c-section, whereas 40 (35.7%) out of 112 underwent
cesarean section (p=0.006).
Conclusion: There has been increase in preterm delivery in COVID positive pregnant women. This study
emphasize on the need for regular antenatal and medical follow up and good perinatal care for COVID
positive mothers.
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in the form of case studies, case series and observational
studies that too mainly from china. These are reported in
Chinese language resulting in gap of evidence. 2 Complexity
in management is because little is known about effect of
COVID 19, particularly its effect on pregnant women and
infants. 3

1. Introduction
WHO on February 11, 2020 announced name for the new
coronavirus disease: COVID 19. This started the emergence
of a new pandemic affecting human life globally. Number
of patients affected globally and death rate in 215 countries
by July 2020 is 1,37,06,050 and 5,87,144 respectively. 1
Many obstetric associations have responded with series
of guiding documents to navigate through this unknown
territory. Much of the data available to obstetricians is

The predominant features of COVID 19 in pregnancy
are cough, fever, dyspepsia, shortness of breath that can
mimick physiological dyspnea due to increased maternal
oxygen consumption because of physiological anemia
and increased metabolism in pregnancy. 4 In cases of
severe illness including pneumonia with or without acute
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respiratory distress, multi organ dysfunction, it may require
immediate advanced critical care support. 5 Pregnant women
with Gestational diabetes mellitus (GDM) or overt DM,
hypertension, asthma, HIV, chronic liver disease, chronic
kidney disease, blood dyscrasias and those with organ
transplant and malignancies have been identified as been
more vulnerable to severe effects of COVID 19 infection. 6
Real time reverse transcriptase –polymerase chain
reaction assay (Rt- PCR) from respiratory specimen is
the current gold standard for detecting SARS –Cov-2. 7
When HRCT is required for further investigations, it should
not be delayed in pregnant women. The US Centre for
Disease Control (CDC) has stated that pregnant women
seem to have the same risk as adults who are not pregnant. 8
Whereas some studies even suggest that due to relative
immunosuppression in pregnancy, intense inflammation
response evoked by COVID 19 may not develop into severe
respiratory symptoms. 9
To facilitate the understanding of pregnancy in COVID
19, the aim of this retrospective study is to review the
perinatal outcome in pregnant women affected by COVID
19, its psychological impact and its wider implications on
healthcare services.

medical record department and institute medical ethics
committee. The medical records of the included patients
were reviewed.

2. Materials and Methods

The clinical presentation in COVID 19 pregnant patients are
summarized in detail in Table 1. Out of 28 patients there
were 6 (21.4%) patients who presented with fever, 4 (14.3%)
patients presented with cough, 2 (7.14%) patients presented
with shortness of breath, 2 (7.14%) patients presented with
diarrhea and 4 (14.3%) patients had vague symptoms like
loss of appétit, headache, fatigue, these symptoms were
mimicking the physiological changes of pregnancy. Out
of 28 patients 14 (50%) were asymptomatic who were
incidentally diagnosed on COVID testing based on routine
hospital testing policy.

This was a single centre, retrospective comparative study
performed in Sharda School of Medical Sciences and
Research, Greater Noida, UP. It is the only dedicated Level
3 (L3) Hospital in district catering to critical patients with
morbidity.
We included all COVID Positive pregnant women who
came to our centre for quarantine or management as
per governments protocol in 4 months duration between
23/3/2020 till 23/07/2020. All the patients were diagnosed
COVID 19 positive based on positive RT-PCR report from
nasopharyngeal and oral swabs. 10 Women were compared
with controls in the ratio of four controls for each case.
Controls were all pregnant women who were tested COVID
negative and delivered during the same time frame.
Data collected from individual case records included
age, parity and complications in the antenatal, intrapartum
and postpartum periods. The mean birth weights of infant
and the frequency of small for gestation age (weight less
than 10th centile for that gestation), neonatal depression
(APGAR score of 6 or less at one minute after birth)
and still births were used for perinatal outcome. Data also
included time from onset of symptom to hospital admission,
symptoms, severity of COVID 19 based on requirement of
oxygen support, vitals on admission, lab tests, radiological
imaging findings, treatment regimen received (antivirals,
HCQ, ivermectin, corticosteroids), length of stay at hospital.
These were compared between two groups.
As this was observational retrospective study, data was
taken from hospital records with approval of hospitals

2.1. Statistical analysis
The relevant data were collected, summarized, tabulated,
and analyzed using Statistical Package for the Social
Sciences version 19 software (IBM, Armonk, NY, USA).
P < 0.05 was considered to be statistically significant at
a 95% confidence interval. The chi-square (c2), Yates’
correction of c2, and Fisher’s exact tests were used to
compare proportions. Analysis of variance (or F test) was
used to compare the means between more than two groups.
3. Results
During the period of study of 4 months between
23/03/2020 to 23/07/2020, twenty-eight (28) pregnant
women diagnosed COVID positive delivered in obstetrical
unit of our department and were compared with 112 COVID
negative pregnant women.

3.1. Clinical presentation in COVID 19 pregnant

3.2. Baseline characteristics comparison between two
groups
When comparing the baseline characteristics between
COVID positive and COVID negative patients, mean age
was 25.35 ± 3.31 years in COVID positive patients and
was comparable to COVID negative patients who had
mean age of 26.16 ± 3.32 years. Parity was comparable
in two groups. Associated medical comorbidities like
hypertension, diabetes, hepatitis and hypothyroidism
were comparable between two groups and there was no
statistically significant difference between two groups.
Comparing obstetrical complications out of 28 COVID
patients there were 8 (28.56%) pregnant women with
hb<10 as compared to 16 (14.28%) out of 112 in COVID
negative patients (P=0.0728 not significant). There were
4 (14.28%) patients with GDM in COVID positive group
as compared to 9 (8.03%) in COVID negative group
(P=0.308 not significant). Other obstetric complications
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like Pregnancy induced hypertension (PIH), Intrahepatic
cholestasis (ICP) and Antepartum hemorrhage (APH)
were comparable in two groups and were statistically
non significant (p>0.05).Baseline characteristics are
summarized in Table 3.

3.3. Outcome in COVID 19 positive pregnant women
All COVID positive pregnant women were either
asymptomatic or in symptomatically mild category
they were started prophylactically on multivitamins in
addition to iron and calcium prophylaxis. Patients with
milder symptoms were also started on prophylactic
hydroxychloroquine, ivermectin or tamiflu. Out of 28
patients 8 (28.5%) received either azithromycin or
cephalosporins to counter superaded bacterial infections.
2 (7.14%) out of 28 received HCQ and ivermectin each.
Average length of hospital stay was 10.18±1.69 days.
There was no patient needing oxygen support. None of
the patient deteriorated to ventilator support. There was no
maternal mortality in COVID positive pregnant women. It
is summarized in Table 4.

3.4. Comparison of obstetrical outcome
Obstetrical outcomes were noted between COVID positive
pregnant women and COVID negative pregnant women and
compared between the two groups. Mean gestation age at
delivery for COVID positive group was 36.8 ± 2.49 weeks
as compared to 37.95± 2.31 weeks in COVID negative
group, it was statistically significant (p=0.023). Out of 28
pregnant women in COVID positive group 8 (28.5%) had
preterm delivery as compared to 13 (11.6%) out of 112 in
COVID negative group, p value was significant (p=0.0245.
In COVID positive group 18 (64.3%) out of 28 had csection and 10 (35.7%) had delivered vaginally with most
common reason of cesarean section being patient choice
due to apprehension of fetal risk of infection, whereas
40 (35.7%) out of 112 underwent cesarean section and
72 (64.3%) delivered vaginally with most common reason
being fetal distress. On comparing mode of delivery it
was statistically significant (p=0.006).Mean birthweight in
COVID positive group was 2511.93 ±692.23 grams as
compared to 2674.98±543.75 grams in COVID negative
group and it was not statistically significant (p=0.1861) It
is summarized in Table 5.

3.5. Comparison of neonatal outcome
Comparing the neonatal outcome between COVID positive
pregnant women and COVID negative pregnant women. All
neonates of COVID positive mother had COVID sampling
done within 6 hrs of birth and report came negative. Small
for gestational age babies were 8 (28.5%) out of 28 COVID
positive pregnant women as compared to 13 (11.6%) out
of 112 in COVID negative group, p value was significant

(p=0.0245). There were 2 (7.14%) babies with APGAR
score <6 at 1- minute out of 28 in COVID positive group
as compared to 3 (2.67%) out of 112 in COVID negative
group, p value was not significant (p=0.2549). Out of 28
babies 4 (14.28%) had NICU stay of more than 3 days
as compared to 8 (7.14%) out of 112 in COVID negative
group, p value was not significant (p=0.2272). Neonatal
complications like respiratory distress, neonatal jaundice
were noted in 6 (21.4%) in COVID positive group as
compared to 8 (7.14%) out of 112 in COVID negative group,
p value was not significant (p=0.1297). There was one early
neonatal death in COVID positive group as compared to
1 (0.89%) out of 112 in COVID negative group (p=0.858
non significant). Baby was delivered preterm at 36 weeks
gestation and at birth baby had depressed APGAR of 4 at 1
minute following which baby was resuscitated but baby had
severe respiratory distress and went into shock and was kept
on inotropes and ventilator support but 24 hours after birth
baby had cardiorespiratory failure and could not be revived.
It is summarized in Table 5.
4. Discussion
FIGO currently recommend that during the course of
pandemic, antenatal women should limit the number of
antenatal visits and should observe strict self isolation and
good hand hygiene. 11
Similar to non pregnant patients the predominant features
of COVID 19 are fever, cough, dypnoea and lymphopenia.
Similar observations were made by various clinicians, 12
summarized in Table 2.
Currently evidence is lacking that suggest terratogenicity
with COVID 19. Also there has been no increased risk of
miscarriage or early pregnancy loss. Till now evidence of
vertical transmission is related to meager one or two case
reports. 13 By and large there is lack of data on vertical
transmission. 14 In present study there was no COVID
positive neonate.
There are emerging reports of venous and arterial
thromboembolism in patients with COVID 19. 15
Anticoagulant treatment with Low molecular weight
heparin (LMWH) has been associated with improved
prognosis. 16 In present study one patient with known
antiphospholipid antibody syndrome was continued on
injection enoxaparin till 24 hrs before c-section and was
restarted 12 hours postpartum and continued for 6 weeks.
Royal college of Obstetrics and Gynecology (RCOG)
recommends thromboprophylaxis for all pregnant women
admitted with COVID 19 infection. 17
At present there is insufficient evidence to determine any
correlation between spontaneous preterm labor and COVID
19 infection in pregnancy. 18 In our study 8 (28.5%) out of
28 COVID positive pregnant women had preterm delivery
as compared to 13 (11.6%) out of 112 in COVID negative
group,p value was significant (p=0.0245). A systematic
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Table 1: Most common symptoms observed in pregnant women with COVID 19
Symptoms
Fever
Cough
Shortness of breath
Diarrhoea
Leucocytosis
Others = nasal congestion, anosmia, headache, loss of
appetite
None

Number of Patients (N= 28)(percentage %)
6 (21.4)
4 (14.3)
2 (7.14)
2 (7.14)
2 (7.14)
4 (14.3)
14 (50)

#- some patients have combination of symptoms

Table 2: An overview of most common symptoms in pregnancy observed by various clinicians in conformed COVID 19
Symptoms
Fever
Cough
Dyspnoea
Diarrhoea
Lymphopenia
Leucocytosis
Other: Nasal congestion, rash,
sputum, headache, loss of
appetite

Dashraath et al (%)
84
28
18

Yu et al (%)
86
14
14
14

38
22

Chen et al (%)
75
13
7
7
44

Elshafey et al (%)
67.3
65.7
7.3
7.3
14

6

<3%

Table 3: Comparison of baseline characteristics between COVID positive and COVID negative pregnant women
Baseline Characteristics
Age (Mean Age ± SD)
Parity
Primi
Multi
Gestational Age at Delivery
(Mean± SD)
Associated medical
comorbidities
Hypertension
Diabetes
Hepatitis
Hypothyroidism
Obstetric complications
HB < 10
GDM
PIH
ICP
APH

COVID Positive
Pregnant Women
(N=28)(%)
25.35 ± 3.31

COVID Negative Pregnant
Women (N=112)(%)

P Value

26.16 ± 3.32

P = 0.2525

8 (28.5)
20 (71.5)
36.8 ± 2.49

34 (30.35)
78 (69.64)
37.95 ± 2.31

P=0.8536
P=0.0230 Significant

2 (7.14)
1 (3.5)
0
4 (14.28)

5 (4.46)
4 (3.57)
2 (1.78)
9 (8.03)

P=0.5607
P=0.988
P=0.4763
P=0.3098

8 (28.56)
4 (14.28)
3 (10.7)
3 (10.7)
2 (7.14)

16 (14.28)
9 (8.03)
8 (7.14)
14 (12.5)
4 (3.57)

P=0.0728
P=0.3081
P=0.5298
P=0.7958
P=0.4056

review of 33 studies by Gillian A Ryan et al described
the outcome of 385 pregnant women with COVID 19 with
period of gestation ranging from 30 to 41 weeks, a preterm
birth rate of 15.2% was noted. 19
With the recent data suggesting role of dexamethasone in
moderate to severe infected cases, giving steroid coverage
for fetal lung maturity in preterm fetuses should be actively
considered. 20 In present study 8 (28.5%) of 28 COVID
positive patients who were delivered preterm 4 (14.2%)

received full course of 4 doses of intramuscular injection
of dexamethasone and had positive neonatal effect in terms
of lung maturity.
Cesarean section rates for women with confirmed
COVID 19 infection ranges from 40 to as high as 90%. 21 In
a review by Di Mascio the cesarean section rate was higher
than 90% and most of these c-sections were performed
in maternal interest due to concern of fetal infection and
worsening of maternal respiratory function. In current study
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Table 4: Outcome in COVID 19 positive pregnant women
Outcome in COVID 19 Patients
1. Treatment received by pregnant women:
Tamiflu
Antibiotic (Azithro/Cephalosporins)
HCQ
Ivermectin
2. Length of hospital stay
3. Need for oxygen support
4. Patient deteriorated to ventilatory support
5. Number of deaths

Number of Patients (Total =28)(N)
0
8 (28.5)
2 (7.14)
2 (7.14)
10.18± 1.69
0
0
0

Table 5: Comparison of obstetrical and neonatal outcome between COVID positive and negative pregnant women
Outcome
Obstetric Outcome
A. Gestational Age on Delivery (in
weeks)
B. Number of Preterm Delivered
C. Mean Birth Weight (in grams)
D. Mode of Delivery
- Vaginal Delivery
- Section
Neonatal Outcome
A. Small for Gestation Babies
B. Number of Babies with Apgar
Score<6 AT 1- Minute
C. NICU Stay > 3 Days
D. Neonatal Complications (Resp.
Distress/Apnea/Hyperbilirubinemia)
E. Neonatal Death

COVID Positive Pregnant
Women (N=28)(%)

COVID Negative Pregnant
Women (N=112)

P value

36.8 ± 2.49

37.95 ± 2.31

P=0.023 Significant

8 (28.5)
2511.93 ±692.23

13 (11.6)
2674.98 ±543.75

p=0.0245 Significant
p=0.1861

10 (35.7)
18 (64.3)

72 (64.3)
40 (35.7)

p=0.006 Significant
p=0.006 Significant

8 (28.5)
2 (7.14)

13 (11.6)
3 (2.67)

p=0.0245 Significant
p=0.2549

4 (14.28)
6 (21.4)

8 (7.14)
12 (10.71)

p=0.2272
p=0.1297

1 (3.57)

1 (0.89)

p=0.858

in COVID positive group 18 (64.3%) out of 28 had csection as compared to 40 (35.7%) out of 112 in COVID
negative group. The most common reason for c-section was
patients choice in COVID positive group as compared to
fetal distress in COVID negative group.
Based on various studies on mode of delivery,
neither cesarean section nor vaginal delivery confers any
additional risk to either mother or fetus. Vaginal delivery
rate was observed to be 57.1% without any neonatal
complications. 22 Use of Personal protective (PPE) kits,
N95 masks, and universal precautions are necessary during
both vaginal delivery and c-section. Adherence to Universal
precautions is key to containment of COVID infection.
CTG monitoring for asymptomatic patients is not
recommended however Continuous CTG monitoring for
symptomatic patient in labor with well equipped centre with
facility for emergency obstetrics, critical care and neonatal
care is necessary for successful maternal and fetal outcome.
For superadded infection patients were given
Azithromycin and HCQ in mild cases. Other drugs
like remdesivir & ritonavir were not used in patients in our
study as all were mildly symptomatic. 23 None of the patient
required mechanical and prone ventilation as there was

no severe or critical case with respiratory complications
such as ARDS.Diet was planned by dietician for all
pregnant patients and were encouraged mild stretching
yoga exercises while sitting and standing.

Research from Riccardo Davanzo et al. has not shown
virus in breast milk. 24 In light of available evidence through
case series benefit of breast feeding seems to outweigh any
potential risk of transmission of the virus through breast
milk. If mother is too sick then neonate can be managed
separately and fed freshly expressed breast milk. In our
study we encouraged all patients to breast feed.

Our study clearly demonstrated an increased incidence
of preterm delivery, small for gestation age and low
APGAR in women affected with COVID as compared to
unaffected matched population. The strength of our study
was well matched comparison between the two groups with
comparable baseline characteristics. Most of the studies
published in western countries are hampered by small
clinical samples.
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5. Conclusion
Maternal and perinatal outcome in COVID positive
pregnant women depend on the severity of symptoms at
presentation. As obstetrician, we should test for COVID in
all high risk pregnant women. We should make them aware
of the potential obstetric and neonatal outcomes to allay the
apprehension about the disease in patients, combined with
more intensive monitoring during pregnancy. This study
emphasize on the need for regular antenatal and medical
follow up and good perinatal care for COVID positive
mothers.
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