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ABSTRACT
Background: Maternal with to COVID-19 is a new maternal emergency issue leading to maternal morbidity and mortality.
In Indonesia, the number of cases of maternal mortality with COVID-19 began to increase. This study aims to determine the
characteristic of maternal deaths due to COVID-19 in a tertiary care center in Indonesia.
Method: This observational-retrospective study descriptively analyzed 15 maternal deaths due to COVID-19 admitted to
the Department of Obstetrics and Gynaecology at the tertiary care teaching hospital from March to December 2020. We
included suspect, probable, and confirmed COVID-19 in the samples. Therefore, the total sampling was recorded and analyzed
descriptively by Microsoft Excel.
Results: There are fifteen maternal deaths from 429 maternal cases with COVID-19 in our hospital. The majority ages were
in the age group 19-35 years (73.33%); body mass index (BMI) 25-29.9 (33.33%); five days average length of stay; one
comorbidity (53.33%); and multiple comorbidities (20.00%). The case fatality rate (CFR) of maternal death due to COVID-19
is 3.49% were profiled out this study. The most cause of death was acute respiratory distress syndrome (ARDS) (53.33%).
Conclusions: Most common characteristics of the object of this study were the age between 19-35 years, comorbidity,
obesity, upper respiratory tract symptoms, elevated D-dimer, and the complication of ARDS, which are the risk factors of the
deaths.
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INTRODUCTION
Coronavirus Disease 19 (COVID-19) is
viral pneumonia caused by severe acute
respiratory syndrome-2 (SARS-COV-2)1
that was first reported in Wuhan, Hubei
Province, China at the end of 2019.2
SARS-COV-2 is the RNA virus that
generally infects animals, then transmits
to humans through a bat host.3 Symptoms
COVID-19 varies from asymptomatic,
mild symptoms (fever, cough, sore
throat, nausea-vomiting, gastrointestinal
symptoms, myalgia, and headache), to
severe symptoms such as acute respiratory
distress syndrome (ARDS), acute renal
impairment (29%), cardiac lesion (23%),
liver dysfunction (29%), pneumothorax
(2%),
shock
sepsis,
intravascular
coagulation,
rhabdomyolysis,
and
pneumomediastinum.1 In cases with

severe complications, many have led to
death. In Indonesia, 858,043 COVID-19
cases were recorded, with CFR reaching
2.9% (24,951 people) at the beginning of
2020.4
A study data until September 2020
said that there were 73 pregnant women
(26 studies, n = 11,580 pregnant women)
with COVID-19 confirmed and died from
various reasons worldwide.5 Whereas in
Indonesia, there is no Maternal Mortality
data with COVID-19. Some of the
mortality risk factors in COVID-19 are
old age, high sofa scores, and D-dimer>1
μg/ml,6 and thrombocytopenia.7 Whereas
in the case of maternal mortality with
COVID-19, it has risk factors, such as age
more than 35 years, multiparity, body mass
index more than 30, gestational age more
than 28 weeks, pre-eclampsia, gestational
diabetes mellitus, and comorbid.8
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The number of cases of maternal
mortality with COVID-19 began
to increase in Indonesia. This study
determined the risk factors and
symptoms of clinical maternal deaths with
COVID-19 to facilitate recommendations
for COVID-19 maternal death prevention
management in the rural tertiary care
center.

METHODS
This observational study was conducted
from medical records of tertiary care
centers between March to December
2020. This study included all diagnosed
cases of maternal death with COVID-19
which get treatment in our care center.
Because of the limitation of the diagnostic
kit, this study included suspect, probable,
and confirmed COVID-19 in the samples.
Suspect COVID-19 is the patient who: had
87
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upper respiratory tract infection (URTI)
with a history of living in or traveling
from local transmission area on the last
fourteen days; or URTI with a history
of contact with COVID-19 patients on
the last fourteen days; or severe URTI or
severe pneumonia that need hospital care.
Probable COVID-19 is the patient who had
heavy URTI, ARDS, or death with not yet
been confirmed by reverse transcriptionpolymerase chain reaction (RT-PCR) test.
Confirmed COVID-19 is the patient who
had confirmed the RT-PCR test.
We included parameters like: age;
length of stay; ward of patient’s care;
COVID-19 status; gestational week; the
domicile of the patients; parity; body
mass index; comorbid; symptoms of the
patients when arriving; cause of death; and
complication (such as D dimer value and
ARDS status) are analyzed in maternal
death due to COVID-19. The small
dataset size meant that it was not possible
to avoid bias. Therefore, the total sampling
was recorded and analyzed descriptively.
We recorded and analyzed the data in
Microsoft Excel.

RESULTS
This study was obtained 1,217 obstetric
patients and 429 (35.2%) from that are
maternal with COVID-19 (suspect,
probable, and confirmed). Maternal deaths
due to COVID-19 were 15 cases (1%)
Table 1.
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(suspect n=1; probable n=5; confirmed
n=9). Maternal deaths due to various
causes of death caused as many as 36 cases.
Based on that data, CFR of maternal death
due to COVID-19 was 3.49%, and the CFR
of maternal death due to variations caused
was 4.56% (Figure 1).
The average length of stay maternal
death due to COVID-19 was five days,
the shortest was one day, and the longest
was eleven days. Most of them have died
in the care of the intensive ward (n=11).
The age distributions were aged 19-35
years (n=11); below 19 years (n=1); above
35 years (n=3). Some of the patients had
antenatal care more than once. The average
was 5.4 visits. From that, obstetrician
antenatal care was 42 times, and midwife
or general practitioner was 38 times.
All of the patients with maternal
death due to COVID-19 were in the third
trimester (29 weeks n=2; 32 weeks n=1;
34 weeks n=2; 35 weeks n=3; 36 weeks
n=1; 37 weeks n=4). Most of them were
multiparity (5-parities n=1; 4-parities
n=2; 3-parities n=2; 2-parities n=6), then
the nulliparity n=4).
The BMI between them was mostly
overweight and obese (underweight n= 2;
normal n=3; overweight n=3; obese class 1
n=5; obese class 2 n=1; obese class 3 n=1).
Four patients had no comorbidity, three
patients with two comorbidities.
The symptoms, when arrived at the
emergency unit are cough (n=14), dyspnea

(n=14), fever (n=9), pneumonia (n=8), and
one patient with no symptoms at all. After
days of care, they developed into some
complications, they are gastrointestinal
symptoms (n=2), central nervous system
(n=1), primary cardiac arrest (n=2),
MODS
(n=8),
hypercoagulopathy
(n=7), ARDS (n=11), acute renal failure
(n=6). The cause of maternal deaths due
to COVID-19 in this study are ARDS
(n=8), MODS (n=2), cardiogenic shock
(n=1), septic shock (n=3), and severe
preeclampsia (n=1) (Table 1).

DISCUSSION
This study analyzed 15 maternal deaths
from 429 maternal cases with COVID-19
in our hospital. Analysis of risk factors
and clinical presentation were done. The
majority ages (73.33%) were in the age
group 19-35 years; majority BMI 25-29.9
(33.33%); the average length of stay was
5 days; one comorbidity (53.33%); and
multiple comorbidities (20.00%) were
obtained.
In this study, the CFR of maternal
death due to COVID-19 is 3.49% then
will predict it increases at the older age. A
study said that CFR in group 20-29 years
(0.2%), age 50-59 years (1.3%), and above
80 years (15.6%). The average age is lower
than that of a previous meta-analysis study
by Allotey said that maternal deaths due
to COVID-19 are related to age above

The characteristics of maternal death due to COVID-19 cases

Patients
1
2
3
4
5
6

age>35 years
yes
-

BMI ≥30
yes
-

comorbidity 1
chronic hypertension
pulmonary tuberculosis
severe pre-eclampsia
severe pre-eclampsia

comorbidity 2
Obesity
-

D-dimer >1ug/mL
yes
yes
yes
N/A
N/A
yes

ARDS
Yes
Yes
Yes
-

7
8
9
10
11
12

yes
yes

yes
yes
yes
yes
yes

obesity
obesity
diabetes mellitus
obesity
obesity

yes
yes
yes
N/A
yes
N/A

Yes
Yes
Yes
Yes
Yes
Yes

13
14

-

yes

obesity

N/A
yes

Yes
Yes

15

-

-

breast cancer

severe preeclampsia
severe preeclampsia
-

N/A

Yes
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Figure 1. The number of maternal patients with COVID 19 and the maternal deaths
due to COVID 19 each week
35 years (OR 1.1), BMI more than 30
(OR 2.57), and comorbidities of diabetes
mellitus (OR 6.63) and hypertension (OR
3.38).8
A study said that the three highest
CFR of COVID-19 with comorbidity are
cardiovascular (10.5%), diabetes mellitus
(7.3%), chronic pulmonary diseases
(6.3%), and hypertension (6%). High D
dimer level (above 1 µ/mL) is related to
the deaths (OR 18,4).9 This also accords
with this study that 6 of 15 deaths with
a high level of D dimer. In pregnancy,
hypercoagulability
physiology
then
compounds the risk of maternal death
with SARS-CoV-2 infection. Angiotensin
coenzyme-2 (ACE-2) receptors also
increase the physiology of pregnancy,
which makes SARS-CoV-2 easier to infect
pregnant women.
ARDS and comorbidity are the risk
factor of COVID-19 death in general
cases.10 The length of stay in this study was
shorter than another study that said four
until fifty-three days, and the survived
patients are between four and twenty-one
days.11 Parity is not related to maternal
death due to COVID-19 in this study.
It is contrary to a study that said parity
below four decreases the risk of maternal
mortality (OR 0.25) without COVID-19.12
Pregnant women are a vulnerable
group to infection, especially COVID-19
due to changes in the physiology of the
body, immune response mechanisms in
the body, and changes in immunity from
the direction of 7 Th1 towards Th2.13 This
stimulates lymphocyte cells producing

anti-inflammatory cytokines such as IL-4,
IL-10, IL-13, and 15 TGFβ. This cytokine
causes pregnant women to be more
susceptible to infection, including SARSCoV-2. In pregnant women who have
had SARS-CoV2 infection, there is an
increase in pro-inflammatory cytokines,
namely IL-6, IL-12, IL-1β, and IFNγ,
which cause lung damage.14 The height of
IL-6 accompanied by high D-dimer causes
hypercoagulability state that can cause
systemic blood vessel thrombosis that can
lead to death and heart disorders.15
Severe COVID-19 infections were
found by cytokine storms, characterized
by an increase in IL-2, IL-7, IL-10,
granulocyte-colony factor stimulating,
Interferon alpha-inducible Protein 10
(IFNα-IP10) and TNFα. Cytokine storm
is also aggravated by comorbid disease in
pregnant women with diabetes mellitus,
tuberculosis, and pre-eclampsia.14 When
COVID-19 enters the cell, ACE2 is
broken down by ADAM Metallopeptidase
Domain 17 (ADAM17) in the cytoplasm.
This decrease in ACE2 increases alveoli
injury and pulmonary permeability due
to the conversion of Angiotensin I to
Angiotensin 2, a negative regulator of the
renin-angiotensin pathway. Angiotensin II
will trigger the formation of Angiotensin
II Type I receptor (AT1R), resulting in lung
damage indicated by respiratory distress
in pregnant women.16 Another possibility
is that COVID-19 infection in cells also
causes ca2+ influx, caspase activation, ROS
production, and mitochondrial damage
that will stimulate the change of pro-IL-
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1β to IL-1β, which will later stimulate the
production of pro-inflammatory cytokines
and worsen pre-eclampsia in patients.14
The main weakness of this study was
the bias of samples because the diagnostic
kit limitation leads to the criteria included
being too broad (including the suspect
and probable case in total samples). A
cross-regional study now needs to involve
all the maternal deaths due to COVID-19
cases for samples sufficiency. While
setting apart that condition, this study
provides a small snapshot of the profile of
maternal mortality due to COVID-19 in a
care center in Indonesia. Diagnostic kits
(imaging and the RT-PCR test) to confirm
the disease should be established in every
care center for better output.

CONCLUSIONS
We found that the age between 19-35 years,
comorbidity, obesity, upper respiratory
tract symptoms, elevated D-dimer, and
the most complication is ARDS, are the
risk factors of the deaths.
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