
ORIGINAL ARTICLE

Characteristics and Outcomes of COVID-19 (SARS-CoV-2)
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Ab s t r Ac t
Aim and objective: To identify characteristics of coronavirus disease-2019 (COVID-19) infection in pregnancy, maternal, and fetal outcomes 
and study changes in inflammatory markers and chest imaging findings.
Materials and methods: This study is an observational study on pregnant COVID positive women admitted for treatment in the Maharaja Tukojirao 
Holkar Dedicated COVID Hospital, Indore, Madhya Pradesh, India from April 17, 2020, to April 30, 2021. There were two notable peaks of infection 
with different clinical characteristics. Group A included data from April 17, 2020, to February 28, 2021, and group B from March 1, 2021, to April 
30, 2021. A detailed comparative analysis was done, comparing clinical parameters, investigational findings, and outcomes in both groups.
Results: The incidence of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection in pregnant women based on admissions in 
our hospital was 1.26/1,000 maternities. Group A had 94 cases, while group B that included the second wave of infection had 103 cases. The 
demographic profile of women was comparable in both groups. About 84.04% of women in group A were asymptomatic. In group B, 27.18% 
were asymptomatic. Laboratory parameters were deranged more so in group B. In group A, 41.49% of women reported in labor and there 
were no mortalities. In group B, 25.24% reported in labor, those <31 weeks were 60.64%, and there were 12 mortalities. Cesarean section was 
done in 56.52% of group A, 39.06% of group B, and there were 12.5% of abortions. All of the babies who delivered by vaginal route or cesarean 
section tested negative within 12 hours of delivery irrespective of maturity.
Conclusion: In our study, we noticed two notable peaks of SARS-CoV-2 infection, first onset was from April 2020 which gradually declined till 
February 2021 but majority of pregnant women remained asymptomatic, those at term delivered, others recovered within 8 to 14 days, and 
majority did not require any advanced treatment or oxygen support. Starting from April 2021, there was a resurgence of cases with moderate-
to-severe disease, morbidities, and even deaths. All novel management options were given on individualized basis including remdesivir, IVIG, 
and bevacizumab, which proved to be lifesaving in some. All babies delivered tested were SARS-CoV-2 negative and there was a good neonatal 
outcome.
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In t r o d u c t I o n
After nearly 1 year of attack by the deadly virus, the whole world 
continues to suffer the disease on and off which is coming up in 
waves with mutations of the foresaid virus; if we look back to its 
origin and history, it was in December 2019 that pneumonia of 
unknown cause was detected in Wuhan, China and reported to 
the World Health Organization (WHO).1 The novel coronavirus, 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
was found to be the causative agent and the disease subsequently 
named coronavirus disease-2019 (COVID-19).2 The WHO declared 
the outbreak a pandemic on March 11, 2020. 

It initially affected adults and pregnant women who were not 
spared. Pregnancy as such is an immunocompromised state but 
whether the normal immunologic changes of pregnancy or the viral 
structure of SARS-CoV-2 affect the occurrence and course of response 
to COVID-19 is under constant evaluation. Pregnant women were 
considered a high-risk group because of concerns about the effect of 
COVID-19 on them during and after pregnancy, and on their neonates.3 
Quantification of the rates of COVID-19 infections, its risk factors, clinical 
manifestations, and outcomes is the key to planning clinical maternal 
care and management in an evolving pandemic scenario.4 As COVID-19 
is a novel virus, new evidence is emerging daily and clinical guidelines 
are vital in providing clinicians with recommendations based on 
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the latest available evidence. Many societies have developed and 
published guidance relating to care of pregnant women with COVID-19, 
but guidance too is rapidly changing and some more studies relating 
to the clinical characteristics and maternal and fetal outcomes are the 
need of the hour.
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re s u lts
Maharaja Tukojirao Holkar Hospital is a dedicated COVID hospital 
attached to the MGM Medical College, Indore, Madhya Pradesh. It 
is a 400-bedded COVID hospital and has an intensive care unit of 
80 beds, which is fully equipped. From its start in April 2020 till April 
30, 2021, 7,044 patients were admitted, out of which 197 pregnant 
women were managed in our obstetric wing.

After a detailed analysis of patient characteristics and outcomes 
of these 197 COVID positive pregnant women, we arrived at the 
following observations.

The incidence of SARS-CoV-2 infection in pregnant women 
based on admissions in our hospital was 1.26/1,000 maternities. An 
analysis of distribution of cases month wise during the study period 
(Fig. 1) showed the presence of two notable peaks of SARS-CoV-2 
infection. Group A had 94 cases while group B that included the 
second wave of infection had 103 cases. The demographic profile 
of women was comparable in both groups (Table 1).

In group A, 84.04% were asymptomatic whereas group B women 
were reported with symptoms, only 27.18% were asymptomatic 
(Table 2). The commonest symptom in group A was fatigue in 8.51%, 
and in group B, respiratory symptoms were commonly seen in 42.72%.

Deranged laboratory parameters were seen more in women 
of group B (Table 3). In group A, 61.7% of women had an X-ray  
COX-RADS score of 0 and none had score of 4, but in group B, 29.12% 
had a score of 0, 20.38% score 1, 12.62% score 2, 20.38% score 3, 
and 17.50% score 4 (Table 4).

In group A, 41.49% of women reported in labor and there were 
no mortalities. In group B, 25.24% reported in labor, majority of 
women who were admitted were not in labor, <31 weeks 60.64%, 
and there were 12 mortalities (Table 5). Cesarean section in group 
A was 56.52% while in group B 39.06%, and there were 12.5% of 
abortions (Table 6). All of the babies who were delivered by vaginal 
route or cesarean section tested negative within 12 hours of delivery 
irrespective of maturity (Fig. 2).

dI s c u s s I o n
The effects of COVID-19 on pregnancy are largely unknown; 
characteristics and facts are constantly changing perhaps due 
to mutations in the virus itself. Maternal and fetal outcomes in 
COVID-19 pregnancies can only be defined after a detailed research. 

A dedicated COVID hospital was started at Maharaja Tukojirao 
Holkar Hospital, Indore, Madhya Pradesh, India, to cater to the 
increased load of COVID-19 cases in the city. A significant number 
of COVID-19 positive pregnant women were also admitted to 
our obstetric wing. In India, vaccination has not been started for 
pregnant and lactating women till now, which may be one of the 
reasons why they are still being infected. A detailed analysis was 
done with the aim that it would help significantly in formulating 
individual protocols for better management. 

AI m s A n d ob j e c t I v e s
The primary aim of the study was to identify the characteristics of 
COVID-19 in pregnancy and study the maternal and fetal outcomes in 
women affected by this infection. In addition, to study the changes in 
inflammatory markers and chest imaging findings in these women. 

mAt e r I A l s A n d me t h o d s
It was an observational study on pregnant COVID positive women 
admitted for treatment in Maharaja Tukojirao Holkar Dedicated COVID 
Hospital, Indore, Madhya Pradesh, from April 17, 2020, to April 30, 2021.

The records of these patients were examined and analyzed for 
the course taken by the disease in 197 pregnant women.

Their demographic data, detailed obstetric history, risk factors, 
and clinical presentation were taken into consideration. All routine 
and special investigations, sepsis profile along with an X-ray chest, 
were done. Diagnosis of the presence of COVID-19 infection was 
done through reverse transcriptase-polymerase chain reaction 
(RT-PCR)/rapid antigen test (RAT) positive status. Being a limited 
resource center, facilities of CT were not there, and disease was 
categorized on the basis of clinical and radiological findings 
obtained from chest X-rays on admission.

During the course of the study, it was seen that there were two 
notable peaks of infection with different clinical characteristics 
in each. So, a detailed comparative analysis was further done, 
comparing clinical parameters, investigational findings, and 
outcomes in both groups.

Group A included pregnant women who were admitted from 
April 17, 2020, to February 28, 2021.

Group B included pregnant women admitted from March 1, 
2021, to April 30, 2021.

This kind of distribution was done because it was speculated 
that the second wave was as a result of a mutant variant of SARS-
CoV-2 virus speculated as B.1.617, and the pregnant women who 
were infected were included in group B.

Investigations done were CBC, liver function test (LFT), renal 
function test (RFT), lipid profile, S. electrolytes, D-Dimer, c-reactive 
protein (CRP), lactate dehydrogenase (LDH), interleukin-6 (IL-6), and 
procalcitonin (PCT) and electrocardiography (ECG). Random blood 
sugar monitoring was done by a diabetic team. 

The data were collected from observation checklist, 
questionnaire (semi-structured, pretested), and patients’ discharge 
cards and records.

A departmental protocol was made on the basis of existing 
international and national guidelines and was followed depending 
on individual characteristics and requirements (Flowchart 1). An 
informed consent of all patients at the time of admission was 
taken after a detailed explanation regarding prognosis and novel 
methodology of treatment.

The approval was obtained from the institutional ethical 
committee, and appropriate statistical analysis was done.

Fig. 1: Distribution of cases month wise
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Disease was recognized on the basis of a galaxy of symptoms, 
but no single symptom was diagnosed. 

In a report from the Center for Disease Control and Prevention 
(CDC) COVID-19 Response Pregnancy and Infant Linked Outcomes 
Team by Zambrano et  al.:8 on 23,000 pregnant and 386,000 
nonpregnant females of reproductive age with symptomatic 
laboratory-confirmed SARS-CoV-2 infection, the frequency 
percentage of the most common symptoms in each of the 
pregnant vs nonpregnant groups reported was cough—50.3/51.3, 
headache—42.7/54.9, muscle aches—36.7/45.2, fever—32.0/39.3, 
sore throat—28.4/34.6, shortness of breath—25.9/24.8, and new 
loss of taste or smell—21.5/24.8. Other symptoms that occurred 

WHO has not found a significant difference in clinical symptoms 
between nonpregnant and pregnant women of reproductive age.5,6 
Pregnant women did not appear to be at higher risk of developing 
more severe disease as compared to the general population as a 
whole at that particular time frame. During the study period, a total 
number of 15,639 antenatal cases were admitted to our non-COVID 
facility, the Department of Obstetrics and Gynecology, Maharaja 
Yeshwant Rao Holkar Hospital (MYH), whereas in the Maharaja 
Tukojirao Holkar Dedicated COVID Hospital, it was 197 so an 
overall incidence of 1.26 per 1,000 maternities. In a report from UK 
using UKOSS, the estimated incidence in pregnancy was 4.9 (95% 
confidence interval 4.5–5.4) per 1,000 maternities.7

Fig. 2: Neonatal outcomes in COVID-19 positive mothers

Flowchart 1: Departmental protocol



Maternal and Fetal Outcomes of COVID-19 Infection in Pregnancy: An Observational Study

Journal of South Asian Federation of Obstetrics and Gynaecology, Volume 13 Issue 4 (July–August 2021)248

in   >10% of each group included nausea, vomiting, fatigue, 
diarrhea, and rhinorrhea.

In our study during the first wave,  majority of women in group 
A were asymptomatic (84.04%) and the commonest symptom 
was fatigue (8.51%), while in group B, majority presented with 
respiratory symptoms (42.72%) and 27.18% were asymptomatic. 
Reason being in the first wave pregnant women were identified 
because of compulsory screening if a family member turned out 
to be positive for SARS-CoV-2. Conservative treatment was given 
to asymptomatic women remote from term 25/94 in group A, and 
they delivered later on after recovery from the infection.

Our findings were similar to a systematic review by Allotey 
et al.9 in which 7% of pregnant women universally screened for  
COVID-19 tested positive, 73% were asymptomatic; they 
also reported that pregnant women were more likely to be 
asymptomatic than nonpregnant in the same age-group. In a 
systematic review by Yanes-Lane et al.,10 95% (95% CI 45–100%) of 
COVID-19 infections in pregnant persons were asymptomatic, while 
59% (95% CI 49–68%) remained asymptomatic through follow-up.

After considering symptomatology, specific laboratory 
parameters were found to be deranged in SARS-CoV-2 infection 
but at the same time, we must consider that there are changes 
in laboratory values because of pregnancy. Leukocytosis can be 
normal in pregnancy, and some of the other laboratory findings 
overlap with those caused by pregnancy-related disorders (e.g., 
thrombocytopenia and elevated liver chemistries in preeclampsia 
with severe features).

In a systematic review by Allotey et  al.,9 altered laboratory 
parameters were seen which included raised C-reactive protein 
levels (49%), lymphopenia (33%), leukocytosis (26%), elevated 
procalcitonin level (23%), abnormal liver chemistries (15.4%), and 
thrombocytopenia (6.6%).

In our study in the first wave, i.e., group A changes were seen 
in laboratory parameters but in group B derangements were more 
pronounced as majority of women were symptomatic. 

Radiographic imaging is an important aspect of identifying 
severity of disease in SARS-CoV-2 infection and needs to be done 
in pregnant women considering the fact that benefit outweighs the 
risk and a single X-ray chest with shielding, or a CT scan causes only 
minimal radiation exposure to the fetus, i.e., 0.005 to 0.01 mGy and 
0.01 to 0.6 mGy, respectively, noted side effects have been seen to 
occur from high doses >610 mGy radiation exposures to the fetus.11

Chest radiographs may be normal in early or mild disease. 
In a systematic review by Oshay et al.12 in 427 pregnant patients 
diagnosed with COVID-19, the most frequently encountered 
pulmonary findings on chest computed tomography were ground-
glass opacities (77%), posterior lung involvement (73%), multilobar 
involvement (72%), bilateral lung involvement (69%), peripheral 
distribution (68%), and consolidation (41%). Our hospital was 
converted in emergency to a COVID facility so only X-ray facilities 

Table 1: Demographic distribution of COVID-positive women

Variable
Frequency

Group A (%) Group В (%)
Age 18–25 45 (47.87) 51 (49.51)

25–30 37 (39.36) 39 (37.86)
30–35 12 (12.76) 13 (12.62)

Gestational age 
(week)

Preterm 43 (45.74) 58 (56.31)

Term 51 (54.25) 45 (43.69)
Parity Primi 46 (48.94) 36 (34.95) 

Multi 48 (51.06) 67 (65.05)
Socioeconomic 
status

Upper middle class 5 (5.32) 7 (6.79)

Lower middle class 20 (21.28) 22 (21.36)
Upper lower class 32 (34.04) 35 (33.98)
Lower class 37 (39.36) 39 (37.86)

Education High school 7 (7.45) 9 (8.74)
Middle school 25 (26.6) 26 (25.24)
Primary education/
literate

27 (28.72) 32 (31.07)

Illiterate 35 (37.23) 36 (34.95)
Total 94 103

Table 2: Distribution of cases according to symptoms on admission

Sl. No. Symptoms Group A (%) Group В (%)
1 Respiratory symptoms 1 (1.06) 44 (42.72)
2 Fever 2 (2.12) 21 (20.39)
3 SARI 1 (1.06) 18 (17.47)
4 Diarrhea 1 (1.06) 12 (11.65)
5 Fatigue 8 (8.51) 18 (17.47)
6 Asymptomatic 79 (84.04) 28 (27.18)
7 Anosmia 2 (2.12) 14 (13.59)

SARI, severe acute respiratory infection

Table 3: Distribution according to laboratory parameters in  
COVID-positive mothers

Sl. No. Parameters

Number of females with deranged values

Group A (%) Group В (%)
1 CRP 48 (51.06) 65 (63.11)
2 D-Dimer 52 (55.31) 56 (54.37)
3 LDH 17 (18.09) 21 (20.39)
4 РСТ (Procalcitonin) 1 (1.06) 9 (8.74)
5 IL-6 11 (11.70) 22 (21.36)

Total 94 103

Table 4: Distribution of cases according to X-ray findings (COX-RADS)

Sl. No. Scoring Score Degree of CXR involvement Group A (%) Group В (%)
1 0 0 No chest involvement 58 (61.70)  30 (29.12) 
2 I 1,2,3,4 Mild chest involvement 31 (32.98)  21 (20.38)
3 II 5,6 Moderate chest involvement 4 (4.25)  13 (12.62) 
4 III 7,8,9 Severe chest involvement 1 (1.06)  21 (20.38) 
5 IV 10 Severe form 0 (0)  18 (17.50)

Total 94 103
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A systematic review by Allotey et  al.9 including over 11,000 
pregnant and recently pregnant women with suspected or 
confirmed COVID-19 reported that 17% delivered before 37 weeks 
and 65% delivered by cesarean. Most preterm deliveries were 
iatrogenic; only 6% were spontaneous. In our study, cesarean 
section was done in 56.52% in group A in which 10.14% were 
preterm, while in group B 39.06% in which 20.31% were preterm. 
Moreover, 2.9 and 12.5% of preterm vaginal deliveries were 
spontaneous in groups A and  B, respectively. Due to severe 
infection and lung involvement, induction was done in 1.45 and 
12.5% of both groups, respectively. During the second wave due to 
the same reason, there were 12.5% induced abortions in group B.

In viral infections, transmission to the neonate is a major 
concern during pregnancy as well as during and after birth. With 
the novel virus, there were many varied reports.

In a systematic review by Kotlyar et al.14 of infants born to 936 
COVID-19 infected mothers, neonatal viral RNA testing was positive 
in 27/936 (2.9%) nasopharyngeal samples taken immediately after 
birth or within 48  hours of birth, 1/34 cord blood samples, and 
2/26 placental samples; in addition, 3/82 neonatal serologies were 
immunoglobulin M (IgM) positive for SARS-CoV-2. In addition, in the 
CDC COVID-19 Response Pregnancy and Infant Linked Outcomes 
Team report by Woodworth et al.15 of over 5,000 pregnant persons 
with laboratory-confirmed SARS-CoV-2 infection, 2.6% of the 610 
infants with available SARS-CoV-2 test results had a positive test, 
primarily those born to persons with infection at delivery.

In utero transmission typically occurs via a hematogenous route 
but sometimes via the ascending route. Viremia rates in patients 
with COVID-19 may be low (1%) in one study by Penfield et al.,16 
but also found to be higher in severe disease and transient in a 
study by Patane et al.,17 suggesting placental seeding and in utero 
transmission may not be common. 

In studies conducted, most of the placentas studied had no 
evidence of infection, but the virus had been identified in few cases; 
there are reports of positive vaginal swabs and positive amniotic 
fluid,18–22 which may suggest the ascending route of infection and 
intrapartum transmission through vaginal secretions. Viral shedding 
in maternal feces has been reported, so fecal contamination of 
the perineum could theoretically be a source of intrapartum 
transmission, although there is no evidence of protective effect of 
cesarean. Postnatal transmission can occur through ingestion of 
breast milk or from an infected mother (or other caregivers) to her 
infant through respiratory or other infectious secretions.

In our study, however, all neonates were tested within 12 hours 
of birth by RT-PCR as negative; no evidence of infection was noted 

were there. Plain chest radiograph (CXR), although less sensitive 
than chest CT, is usually the first-line imaging modality used for 
patients with symptomatic SARS-CoV-2 infection. The relation 
between radiological changes in CXR and clinical severity of the 
disease in symptomatic patients with COVID-19 has not been 
fully studied, but we tried COX-RADS a proposed scoring by De 
Sanctis et al.13 There is no such study on pregnant COVID positive 
women, and our motive was only to identify the severity of lung 
involvement, so that individualized treatment may be started.

It was seen that majority of women in group A (61.70%) had 
normal X-ray findings and a score of 0 as they were asymptomatic. 
In group B as the severity of COVID-19 infection was more during 
this period, only 29.2% had a score of 0 while majority (50.50%) 
women had moderate-to-severe disease.

Gestational age at the time of COVID-19 infection is an important 
factor in deciding further management. In our management 
protocol (Flowchart 1), individualized decision-making regarding 
continuation of pregnancy was the key to successful management. 
It was made on the basis of severity of infection categorization 
depending on clinical and imaging findings. In group A, 41.49% 
of women were reported in labor of which 18/39 delivered 
vaginally and cesarean section was done in 21/39, almost all were 
asymptomatic. Those <31 weeks were managed conservatively. But 
in group B as majority had mild-to-severe disease, the decision of 
termination was taken in view of maternal benefit in 64/103 cases 
and conservative management was done in 39/103 cases.

Table 5: Distribution of cases according to gestational age at admission and outcome 

Sl. No.
Gestational age 
at symptom onset

Group A Group В

No.

Outcome

No.

Outcome

Conservative Termination Mortality Conservative Termination Mortality
1 <22 weeks 8 (8.51%)     7  1 0 11 (10.67%)  9  2  0
2 22–27 weeks 3 (3.19%)  3  0 0 9 (8.74%)  6  3  2
3 28–31 weeks 3 (3.19%)  3  0 0 16 (15.53%)  8  8  1
4 32–36 weeks 14 (14.89%)  5 V-05, L-04 0 22 (21.34%)  8 V-06, L-08  2
5 >37 weeks 24 (25.53%)  4 V-06, L-14 0 16 (15.53%)  5 V-06, L-05  4
6 Peripartum 39 (41.49%)  0 V-18, L-21 0 26 (25.24%)  0 V-12, L-14  2
7 Postpartum 3 (3.19%)  3  0 0 3 (2.91%)  3  0  1

Total 94 25 69 0 103 39 64 12
V, stands for vaginal delivery; L, stands for lower segment cesarean section

Table 6: Distribution of cases according to mode of delivery

Outcome Group A (%) Group В (%) Total
Abortion Induced 00 (0.00) 8 (12.5) 8

Spontaneous  1 (L45) 0 (0.00) 1

Term vaginal 
deliveries

Induced  1 (1.45) 3 (4.69) 4

Spontaneous  24 (34.78) 12 (18.75) 36

Preterm  
vaginal  
deliveries

Induced  1 (1.45) 8 (12.5)  9

Spontaneous 2 (2.9) 8 (12.5)  9

Cesarean 
sections

Preterm      7 (10.14) 13 (20.31) 20

Term  32 (46.38) 12 (18.75) 55

Total 69 64 133
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 22. Rasmussen SA, Lyerly AD, Jamieson DJ. Delaying pregnancy during 
a public health crisis – examining public health recommendations 
for Covid-19 and beyond. N Engl J Med 2020;383(22):2097–2099. DOI: 
10.1056/NEJMp2027940.

 23. Nambiar SS, Ajith S, Reshmi VP. Assessing disease outcome in  
COVID-19 pregnancies in a tertiary referral center in South India: a 
single-center retrospective cohort study. J South Asian Feder Obst 
Gynae 2020;12(5):335–339. DOI: 10.5005/jp-journals-10006-1822.

in them on follow-up also. In contrary to this, in a study from South 
India by Nambiar et al.,23 21.42% of babies who delivered vaginally 
tested positive, while 10.83% of babies delivered by cesarean  
section were positive.

co n c lu s I o n
In our study, we noticed two notable peaks of SARS-CoV-2 infection, 
first onset was from April 2020 which gradually declined till 
February 2021, but majority of pregnant women who tested positive 
remained asymptomatic and those who were term delivered, others 
recovered within 8 to 14 days during that period majority did not 
require any advanced treatment or oxygen support.

But starting from April 2021, there was a resurgence of cases 
in whom moderate-to-severe disease was noted, it was associated 
with morbidities and even deaths. All novel management options 
were given on individualized basis including remdesivir, IVIG, and 
bevacizumab, which proved to be lifesaving in some.

One fact common to both groups was that the babies who were 
delivered were tested SARS-CoV-2 negative and there was a good 
neonatal outcome; they were either breastfed or given expressed 
breast milk and all precautions were adhered to strictly.

cl I n I c A l sI g n I f I c A n c e
Our study emphasizes the importance of screening pregnant 
women at point of contact specially those at the time of admission 
to the hospital in labor or for any other reason. Those tested positive 
for SARS-CoV-2 must be further investigated and the importance 
of early admission in a COVID hospital if any symptoms arise must 
not be overlooked. Early admission in case of lung involvement and 
delivery is a lifesaving option. However, more research and studies 
on a large population are required to formulate guidelines for more 
efficient and evidence-based management.
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