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A b s t r ac t
Introduction: COVID-19 infection is a pandemic health emergency with significant mortality in human population. The course of infection in
pregnancy is not well-known. The understanding is fogged by the changes in the pulmonary and immunological systems during pregnancy.
Initially, the COVID-19 infections among pregnant mothers were assumed to be having benign course. Recent investigations from Sweden have
indicated that pregnant and postpartum women are at increased risk of severe complications associated with COVID-19 infections.
Methodology: This prospective study was conducted at Department of Obstetrics and Gynecology BMCRI and Bowring Lady Curzon Medical
College. All pregnant women diagnosed to have COVID-19 infection who died during treatment were included in the study. The details of
clinical evaluation are entered in structured format. Cases were studied in detail to fulfill the study objectives.
Aims and objective: To analyze the maternal mortality cases due to COVID-19 infection. To estimate the prevalence of maternal mortality due
to COVID-19 infection.
Results: Among 1070 COVID-19 cases diagnosed during pregnancy, 37 (3.45%) patients had maternal mortality due to COVID infection. The
prevalence of maternal mortality was 0.6 (3.45%). Maternal mortality were mostly in 3rd trimester (51.4%). Saturation was below 90% in all
cases, 90.8% of patients are antepartum, maximum gestational age 37 weeks, and minimum gestational age 12 weeks.
Conclusions: COVID-19 pneumonia is an additional toll for maternal mortality. Obstetric patients in the 2nd and 3rd trimester having COVID-19
infection with late presentation to hospital, moderate-to-severe disease (RR >30 minutes), with raised inflammatory markers, and having bilateral
lung affection are indicative of poor maternal outcome.
Keywords: COVID-19, Maternal mortality, Viral pneumonia.
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Introduction

1–3

On March 11, 2020, the WHO officially announced that the COVID‑19
had become a global pandemic.1 There are insufficient data on the
effect of COVID-19 in pregnancy. Pregnant women are more susceptible to acquire viral respiratory infections, and severe pneumonia
is due to physiological changes in immune and cardiopulmonary
systems during pregnancy.2,3
COVID-19 infection in pregnancy more likely presents as a mild
symptomatic infection or it may be asymptomatic.4,5
But recent studies conducted at Sweden and the United States
have shown that pregnant and postpartum women are at increased
risk of severe complications associated with COVID‐19.6,7
The paucity of clinical information about COVID-19 infections
during pregnancy mandates to systematically investigate the
clinical characteristics and understand the pathophysiology of the
disease and outcomes of pregnant women.
This study attempts to find out the clinical course of maternal
mortality cases due to COVID-19 infections and the prevalence of
maternal mortality.

died during the course of treatment. The data pertaining to the patient
were retrieved from case sheets and recorded on Excel sheet. The
results were tabulated and analyzed by appropriate statistical tests.

M e t h o d o lo g y
This prospective study was conducted during the study period from
May 1st, 2020 to October 31st, 2021, at Department of Obstetrics and
Gynecology, attached to Bangalore Medical College and Research
Institute a Tertiary Care Institute and Bowring Lady Curzon Medical
College. The sample included all pregnant women and postpartum
women who are COVID-19 positive by RT-PCR/rapid antigen test and
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Inclusion Criteria
•

All antepartum, intrapartum, and postpartum women who were
diagnosed to have COVID-19 infection confirmed by RT-PCR/
rapid antigen test and who died during the course of treatment.

Exclusion Criteria
•

Referred as COVID-19 pregnant case but not having COVID-19
RT-PCR report.
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R e s u lts

Table 1: Age distribution of patients

About 51.4% of patients were in third trimester, 28% are in second
trimester, 17% of patients are term patients, and 2.8% of patients
are in first trimester.

Age in years

Discussion
In the present study, mean age was 27.4 years. In study conducted by
Ahmed et al., mean age was 29 years.8,9 Most of the deaths in young
mothers may be due to severity of the disease, leading to multiorgan
failure or COVID-19 directly affecting the cardiorespiratory system.
In this study, 83.7% are between 20 and 30 years, and 2.7% are
above 40 years. Majority of patients are in the age group 20–30
years. Young mothers dying may suggest the severity of disease,
stronger immune system leading to heightened reaction to the
virus, or the virus is primarily causing severe cardiorespiratory
dysfunction (Table 1).
About 72% of patients are admitted with SARI, 6% with ILI
symptoms, 5% with critical illness, and 5% with septic shock. In this
study, at PCMC’s Postgraduate Institute and YCM Hospital, Pimpri,
Pune, all the 9 cases were symptomatic with breathlessness and
myalgia, while cough and fever were noted in 7 out of 9 patients
(Table 2).
In a cohort study by José Villar, the presence of any COVID-19
symptoms was associated with higher morbidity and mortality.
Severe pregnancy and neonatal complication rates were higher in
women with fever and shortness of breath.10,11
In this study, 70.2% are multigravida and 29.7% were primigra
vida. The reason why multigravidas are more may be the presence
of occult biochemical dysfunction and less biochemical reserve to
handle the stress of COVID and pregnancy (Table 3).
Gestational age of patients in the our study shows 51.4% of
patients were in third trimester, 28% are in second trimester, 17% of
patients are term patients, and 2.8% of patients are in first trimester.
Mean gestational age was 30 weeks, 3 days. In the United Kingdom
(UKOSS study), most women were hospitalized in the third trimester
or peripartum.11 Hazari et al., in his study of critically ill COVID-19
pregnant women, have reported 5 cases out of 7 critically ill cases
in the 3rd trimester of pregnancy (Table 4).12–14
About 91.8% of patients presented in antepartum period, 2.7%
in intrapartum period, and 5.4% in postpartum period. The reason
could be compromise in respiration due to pressure by gravid
uterus, reduction in functional residual capacity, increased demand
for oxygen by the growing fetus, and stimulation of metabolism
by progesterone. These changes are reversed by the delivery. But
the outcome in terms of reduction in mortality after delivery is not
observed (Table 5).
About 48.6% had cesarean delivery, 13.5% had hysterotomy,
8.1% had vaginal delivery, and 29.7% did not deliver. The most
common reason for cesarean or hysterectomy was maternal
desaturation (51.8%) and poor general condition (14.8%). Cesarean
sections were done for rapid improvement of the respiratory
parameters, decreasing the work of breathing, improving the
saturation, and reversing the immunological alterations of
pregnancy, which may have a deleterious effect on the mother
(Table 6).
In total, 51.8% cesarean was due to maternal desaturation and
14.5% due to poor general condition. About 18.5% hysterotomy
was due to maternal desaturation. Though these methods are
there for rapid delivery, they added surgical and anesthesia stress
on the patient (Table 7).

N = 37

Percentage (%)

0

0

20–30 yrs

31

83.7

30–40 yrs

5

13.5

>40 yrs

1

2.7

N = 37

Percentage (%)

<20 yrs

Table 2: Admission symptoms
Symptoms
Asymptomatic
ILI

6

16.2

27

72.9

Critically ill

2

5

Septic shock

2

5

N = 37

Percentage (%)

Primigravida

11

29.7

Multigravida

26

70.2

N = 35*

Percentage (%)

SARI

Table 3: Parity of the patients
Parity

Table 4: Gestational age of patients
Gestational age
<14 wks

1

2.8

>14–28 wks

10

28

>28–<37 wks

18

51.4

>37–40 wks

6

17.1

>40 wks

0

0

*2 postpartum cases

Table 5: Antenatal, intrapartum, and postnatal patients
Time of presentation

N = 37

Percentage (%)

Antepartum

34

91.89

Intrapartum

1

2.7

Postpartum

2

5.4

N = 37

Percentage (%)

Table 6: Mode of delivery
Mode of delivery
Abortion

0

Vaginal delivery

3

8.1

Hysterectomy

5

13.5

Cesarean section

18

48.6

Undelivered

11

29.7

Table 7: Indication for cesarean section and hysterectomy
Indication of LSCS

N = 27

Percentage (%)

Maternal desaturation

14

51.8

Poor general condition

4

14.8

5

18.5

Indication for hysterectomy
Maternal desaturation
LSCS, lower segment caesarean section
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In this study, 3.8% delivered in one hour, 7.6% delivered within
24 hours, 76.9% delivered within 48 hours of admission, 7.6% within
72 hours, and the rest delivered after 72 hours. Mean admissiondelivery interval 1.3 days and maximum admission-delivery interval
3 days (Table 8).
In this study, 54% case admission to death interval was more
than 72 hours, 5.4% cases died within 1 hour of admission, 2.7%
cases died within 24 hours of admission, 18.9% cases died within
48 hours, and almost 50% died after 3 days of delivery. In one study,
admission to death interval was less than 72 hours. In 3 cases, 72
hours–1 week in 1 case, 1–2 weeks in 4 cases, and beyond 2 weeks in
1 case. This suggest that the association of severe form of COVID-19
in pregnancy could be related to negative outcome (Table 9).13,14
Majority of patients died between 12 pm and 6 pm. This
observation needs further analysis by studies, as why such variation
in time of death (Table 10).
In this study, 10 patients received high-flow nasal oxygen,
12 patients on NIV, 12 patients were intubated, 4 patients on

inotropes, and 8 patients received higher antibiotics (Table 11). In
this study, most common comorbidity was hypothyroidism 8.1%,
anemia, hypertension, seizure, GDM, Rubella, Typhoid, TB meningitis,
Bell’s Palsy, and hypothyroidism (2.7%) each. In Takemoto14 study,
21 patients had GDM, 5 patients had asthma, 26 patients had
cardiovascular disease, and 12 patients had obesity. Coexisting acute
infections like typhoid, meningitis, and TB meningitis would alter
the immune reserve leading to poor outcome (Table 12).
About 2.7% of the patients received plasma therapy, 8.1%
received FFP, and 5.4% received pack-cell therapy (Table 13).
Most of the patients had elevated luekocytes, elevated
D-dimers, ferritin LDH, and CRP. A study by Tjendra et al. suggested
the association of leukocytosis characterized by neutrophilia
associated with severe disease.15,16 All cases (100%) showed elevated
CRP levels and raised ferritin levels. Tjendra et al. performed a
comparison study between survivors and nonsurvivors in COVID-19
and found an upward trend of CRP and ferritin in nonsurvivors, these
findings are comparable with the findings in our study (Table 14).

Table 8: Admission delivery interval

Table 12: Associated comorbidities

Admission to delivery

N = 26

Percentage (%)

Within 1 hr

1

Within 24 hrs

2

Within 48 hrs

Sl. No.

Comorbidity

N = 37

Percentage (%)

3.8

1.

7.6

2.

Anemia

1

2.7

Hypertension

1

2.7

20

76.9

3.

Seizure

1

2.7

Within in 72 hrs

2

Beyond 72 hrs

1

7.6

4.

GDM

1

2.7

3.8

5.

Rubella

1

2.7

UN delivered

11

29.7

6.

Typhoid

1

2.7

7.

TB meningitis

1

2.7

8.

Belly’s palsy

1

2.7

9.

Hypothyroidism

3

8.1

Table 9: Admission death interval
Time since admission to death

N = 37

Percentage (%)

Within in 1 hr

2

5.4

Within in 24 hrs

1

2.7

Within in 48 hrs

7

18.9

Within in 72 hrs

7

18.9

Beyond 72 hrs

20

54.0

Table 13: Blood and blood products usage
Type of blood products

N = 37

Percentage (%)

Packed cell

2

5.4

FFP

3

8.1

Plasma therapy

1

2.7

Table 14: Investigations

Table 10: Time of death

Tests

Normal values

16.21

Procalcitonin

0.02–0.1 ng/ml

40.5

Ferritin

15–400 ng/ml

8

21.6

CRP

8

21.6

LDH

N = 37

Percentage (%)

>6 am–12 pm

6

>12 pm–6 pm

15

>6 pm–12 am
>12 am–6 am

D-dimer
Table 11: Course in ICU

Abnormal

Percentage (%)

14

37.8

11

29.7

0.4–8 mg/l

21

56.7

82–524 U/L

20

54.0

31

83.0

0–230 ng/ml

PT/INR

13s

18

48.6

APTT

34s

19

51.3

Type of intervention

N = 37

High-flow oxygen

10

LFT

2

5.4

NIV

12

RFT

5

13.5

Intubation

12

GRBS

6

16.2

Inotropes

4

Serum electrolytes

Higher antibiotic

8

Chest X-ray

Tracheostomy

0

ECG

536

Journal of South Asian Federation of Obstetrics and Gynaecology, Volume 14 Issue 5 (September–October 2022)

7

18.9

13

35.0

9

24.3
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Tjendra et al. suggested neutrophilia, thrombocytopenia,
and elevated D-dimer as predictors of severe disease, in cases of
mortality, patients showed high values of CRP, LDH more likely
to develop sepsis, rapid disease progression, and early death
(within 3 days of admission). The present study has similar quantifiable parameters. Chest X-ray in all cases showed bilateral lung
infiltrates.
In this study, 2 patients had sinus tachycardia with sinus
arrhythmia (Fig. 1), 1 patient had atrial enlargement (Fig. 1), 1 patient
had short PR interval, inverted t-waves (Fig. 2), ST depression (Fig. 2),
overload of left atrium (Fig. 3), 1 patient in complete RBB (Fig. 4),
and premature ventricular contractions (Fig. 4). These changes
indicate cardiac involvement in COVID-positive mothers, they
may be predictors of severe form of disease (Fig. 5). These changes

may indicate the cardiac changes due to COVID infection during
pregnancy (Fig. 6) (Table 15).
In 94.5% of cases, patients died of SARI with bilateral
pneumonia, 2.7% died of MODS, and 2.7% died of respiratory

Fig. 4: Incomplete RBB and premature ventricular contractions

Fig. 1: ECG showing the right atrial enlargement

Fig. 5: Chest X-ray showing diffuse bilateral infiltrates

Fig. 2: Inverted t-wave with ST depression

Fig. 3: Overload on the left atrium with right atrial enlargement

Fig. 6: Chest X-ray showing diffuse bilateral

Journal of South Asian Federation of Obstetrics and Gynaecology, Volume 14 Issue 5 (September–October 2022)

537

Analysis of Maternal Mortality in COVID-positive Pregnant Mothers
failure. In this study, most of the patients reached the tertiary
care hospital with mean delay of 7 ± 2 days after the onset of early
symptoms, and on admission, 72% of patients are admitted with
SARI, 5% with critical illness, 5% with septic shock, and 6% with ILI
symptoms. So established pneumonia, multiorgan dysfunction and
sepsis are the main causes of death. There are some physiological
changes of pregnancy that can predispose the pregnant woman
to a severe course of pneumonia. These include elevation of the
diaphragm by up to 4 cm, a decrease in functional residual capacity,
an increase in oxygen consumption, and an increase in lung water
(Table 16).17,18
These physiologic changes in the respiratory system associated
with pregnancy, decrease the ability of the pregnant woman to clear
respiratory secretions, and aggravate airway obstruction associated
with pulmonary infections. The elevation of the diaphragm and
the associated decrease in functional residual capacity, along
with the increased oxygen consumption during pregnancy, makes
the pregnant woman less able to tolerate even brief periods of
hypoxia, particularly in the third trimester. During pregnancy, there
are alterations in cellular immunity (Tables 17 and 18) that can
predispose the pregnant women to infection with certain pathogens
such as viruses, fungi, and tuberculosis.18–20
These changes may be the cause for severe COVID infections in
antepartum period, which are resistant to standard COVID medical

treatment or delivery, leading to very poor maternal outcomes and
deaths.21–30
In this study, 54% of case admission to death interval was more
than 72 hours, 5.4% of cases died within one hour of admission,
2.7% cases died within 24 hours of admission, 18.9% cases died
within 48 hours, and almost 50% died after 3 days of delivery. In
one study, admission to death interval was less than 72 hours.
In 3 cases, 72 hours–1 week in 1 case, 1–2 weeks in 4 cases,
and beyond 2 weeks in 1 case. This suggests that the association of
severe form of COVID-19 in pregnancy could be related to negative
outcome (Fig. 7).13,14
In this study, 3 patients died on the day of admission, one
patient stayed up to 30 days, and mean duration of stay was 7.14
days (Fig. 8).
Table 18: Comparison of ICU course with other studies
Comparison of ICU course with other studies
Need for respiratory support
Takemoto14

36/124
25

Lumbreras-Marquez

6/7

Present study

37/37

Need for mechanical ventilation
Takemoto14

Table 15: ECG changes in ICU patients

88/124

Lumbreras-Marquez25

ECG changes

Number

Sinus tachycardia with arrhythmia

2

Atrial enlargement

1

Short PR interval

1

Inverted T-waves

1

ST depression

1

Overload of left atrium

1

Incomplete RBB

1

Premature ventricular contractions

1

1/7

Present study

12/37

Table 16: Cause of death
Cause of death

N = 37

SARI with B/L pneumonia

Percentage (%)

35

94.5

Multiorgan failure

1

2.7

Respiratory failure

1

2.7

Fig. 7: Admission death interval

Table 17: Comparison of various studies with the present study
Total
deaths

Study
Hantoushzadeh (Iran)19
14

Takemoto (Brazil)

Mean
age

Gestational
age in weeks

Cesarean
section

Vaginal
delivery

Antepartum
deaths

Postpartum
deaths

7

25

30

4

1

0

7

124

32

NR

NR

NR

74

NR

20

WAPM

3

30

34

2

NR

NR

NR

Nayak (India)21

3

NR

35

1

NR

NR

2

37

27

30

18 + 5*

3

11

26

Present study India
NR, not reported, *Hysterotomy
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The graph shows the comparison of maternal death, mean age,
gestational age, cesarean section, vaginal delivery, antepartum
deaths, postpartum deaths in Hantoushzadeh (Iran), Takemoto
(Brazil), WAPM (Europe), Nayak study (India), and present study
(Fig. 9).14,19,21
Maternal mortality cases in well-developed countries (UK, USA,
France), intermediate developed countries (Brazil, Iran, Mexico) and
present study (India).22–25 Brazil had highest death rate than present
study and UK had less deaths (Fig. 10).
Our study had higher prevalence compared with the prevalence
mentioned in these two large COVID 19 pregnancy registries (0.46%
PAN-COVID and 0.21% AAP SONPM) (Fig. 11).

C o n c lu s i o n
Pregnant and postpartum women with COVID-19 who presented
with symptoms of SARI status are at risk of maternal death. Young
multiparous women (age 20–30 yrs) are at risk of mortality. Mean
admission delivery interval of 1.3 days has less relation when
compared to undelivered patients. It is yet to know after delivery
how auto-transfusion , physiological and immunologic changes
immediately affect maternal outcomes.

Fig. 8: Duration of stay of 37 patients

Fig. 10: Comparison of maternal mortality with well-developed,
intermediate-developed, and present study

Fig. 11: Comparison of maternal mortality with PAN COVID registry,
AAPSON registry, and our study

Fig. 9: Comparison with other studies
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