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Factors related to maternal mortality rate 
in covid-19 patients – a cross-sectional study 
from an Indonesian covid-19 referral hospital
Faktory spojené s mateřskou úmrtností covid-19 pozitivních pacientek – 
průřezová studie z indonéské referenční nemocnice pro covid-19 

S. Azizah, A. P. Mustika, N. Widjaya, R. Irwinda, A. K. Harzif, T. Priyatini, M. Maidarti, M. A. F. Dilmy, V. Silvana, C. Teguh,  
A. T. Rivai, Z. Djuliannisaa, V. A. F. Nasution, D. L. Darmestari, R. Sukmadewanti, Z. T. Cahyaningrum, E. S. N. Amalia, M. Jamilah
Universitas Indonesia Hospital, Indonesia

Summary: Background: The covid-19 pandemic may cause severe clinical manifestations in a vulnerable population, such as pregnant women. 
Based on Indonesian Obstetrics and Gynecology Association (POGI), the number of maternal deaths due to covid-19 from April 2020 to April 
2021 reached 3% and increased to 9% since the delta variant of covid-19 emerged. This research was expected to identify factors that are 
related to the mortality rate of pregnant women with covid-19. Materials and methods: This was a cross-sectional study using secondary 
data collected from June 2020 to August 2021. The study was conducted in Universitas Indonesia Hospital, a national covid-19 referral hospital. 
Patient characteristics, pregnancy profile, comorbidities, laboratory results, chest X-ray examination, treatment options, and the severity of 
symptoms were evaluated. In addition, bivariate data analysis was carried out using the SPSS device. Results: Out of 114 research subjects, 
seven patients (6.1%) died, and 107 patients (93.9%) survived. The risk of mortality was significantly (P < 0.05) related to patients’ age, duration 
of hospitalization, gestational age, severity rate of covid-19 , the level of hemoglobin, leukocyte count, platelet count, lymphocytes, the levels 
of D-dimer, C-reactive protein, transaminase enzymes, urea, creatinine, eGFR, sodium, potassium, and procalcitonin. In addition, significant 
differences (P < 0.05) related to maternal mortality rate were also shown in the presence of comorbidities (type 2 diabetes, congestive heart 
failure, coronary artery disease/ acute coronary syndrome, and urinary tract infection), and the use of steroids and tocilizumab. Conclusion: 
Various factors significantly related to the mortality rate of pregnant women with covid-19. This study may become the basis for a further study 
with a larger number of subjects, adjustment of assessment and management of covid-19 infected pregnant women, thus hopefully reducing 
the risk of mortality in pregnant women with covid-19.
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Souhrn: Východiska: Pandemie covidu-19 může způsobit závažné klinické projevy u  zranitelné populace, jako jsou těhotné ženy. Podle 
Indonéské asociace porodnictví a gynekologie (POGI) dosáhl počet úmrtí matek v důsledku covidu-19 od dubna 2020 do dubna 2021 3 % 
a od vzniku delta varianty covidu-19 vzrostl na 9 %. Tento výzkum byl navržen tak, aby identifikoval faktory spojené s úmrtností těhotných žen 
s covidem-19. Materiál a metody: Jednalo se o průřezovou studii využívající sekundární data shromážděná od června 2020 do srpna 2021. 
Studie byla provedena v Universitas Indonesia Hospital, národní referenční nemocnici pro covid-19. Hodnotila se charakteristika pacientky, profil 
těhotenství, komorbidity, laboratorní výsledky, RTG vyšetření hrudníku, možnosti léčby a závažnost symptomů. Kromě toho byla provedena 
bivariační analýza dat pomocí SPSS. Výsledky: Ze 114 výzkumných subjektů sedm pacientek (6,1 %) zemřelo a 107 pacientek (93,9 %) přežilo. 
Riziko úmrtnosti významně (p < 0,05) souviselo s věkem pacientky, délkou hospitalizace, gestačním věkem, závažností covidu-19, hladinou 
hemoglobinu, počtem leukocytů, počtem krevních destiček, lymfocytů, hladinami D-dimerů, C-reaktivním proteinem, transaminázovými 
enzymy, močovinou, kreatininem, eGFR, sodíkem, draslíkem a prokalcitoninem. Kromě toho byly také prokázány významné rozdíly (p < 0,05) 
související s úmrtností matek v přítomnosti komorbidit (diabetes 2. typu, městnavé srdeční selhání, ischemická choroba srdeční/ akutní koronární 
syndrom a infekce močových cest) a při užívaní steroidů a tocilizumabu. Závěr: S úmrtností těhotných žen na covid-19 jsou významně spojeny 
různé faktory. Tato studie může tvořit základ pro další studie s větším počtem subjektů, modifikovat hodnocení a management těhotných žen 
s covidem-19 a následně snížit úmrtnost těhotných žen.

Klíčová slova: covid-19 – mortalita – těhotenství – související faktory
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drome (ACS), asthma, and urinary tract 
infection (UTI). Mortality outcomes of 
covid-19 infection were described as 
died or survived. 

The data were analysed using SPSS 
software version 20. Distribution of the 
data was analysed using the Kolmo-
gorov Smirnov test. Normally distrib-
uted data then presented as mean ± SD, 
meanwhile the data that were not nor-
mally distributed were presented as the 
median (min-max). Then, numerical data 
were analysed using One Way ANOVA or 
unpaired T-test, in addition to the Mann 
Witney or Kruskal Wallis tests. Mean-
while, categorical data were analysed 
using the Chi-square or Fischer test.

The proposal of this study was ap-
proved by the Ethics Committee of Uni-
versitas Indonesia Hospital under the 
approval number S-068/ KETLIT/ RSUI/ XI/ 
2021 and protocol number 2021-09-106. 
We also followed The Declaration of Hel-
sinki guidelines. 

Results
About 114  covid-19 patients were in-
cluded in the study with 7  (6.1%) pa-
tients that died and 107  (93.9%) pa-
tients that survived. The mean age of 
the patients was 30  years old. About 
95  patients (83.3%) underwent hos-
pitalization for less than 14  days, with 
a median of 10 days and the longest du-
ration of 41 days. The severity degree of 
covid-19 was dominated by mild-mod-
erate symptoms (79.8%). The most com-
mon comorbid was UTI (25.4%). The 
chest X-ray examination showed infil-
trates in 85 patients (77.2%). Empirical 
antibio tics were given to 102  patients 
(89.5%), antiviral therapy to 76  pa-
tients (66.7%), steroid therapy to 57 pa-
tients (50%), and tocilizumab therapy to 
110 patients (3.5%). The median gesta-
tional age was 37 weeks.

The median hemoglobin (Hb) level 
was 11.4 g/ dL. The median leukocyte 
level was 9,100/ µL, while the highest 
level was 67,300/ µL. The mean value of 
D-dimer was 1951.9  ng/ mL. The mean 

RSUI had a  negative pressure operat-
ing room which was used when sur-
geries had to be performed on patients 
who had covid-19. This room was used 
to contain airborne contaminants within 
the room. The availability of the negative 
pressure operating room made Univer-
sitas Indonesia Hospital a  referral hos-
pital for pregnant women infected by 
covid-19 who were likely to require ter-
mination of pregnancy.

Adhering to the high mortality 
rate of pregnant women infected by 
covid-19 which continues to increase, 
the factors and probable mechanisms 
associated with mortality should be 
identified immediately so that hopefully 
several measurements or early inter-
vention can be recommended for preg-
nant women infected by covid-19 , even 
within limited resources.

Materials and methods
This was a  cross-sectional study. The 
data were taken from electronic medical 
records from June 2020 to August 2021. 
We included all pregnant women who 
were confirmed of having covid-19 in-
fection using SARS-CoV-2 reverse tran-
scriptase-polymerase chain reaction  
(RT-PCR) test. The extracted data included 
patient characteristics such as maternal 
age, gestational age, pregnancy profile, 
comorbidities, laboratory results, chest 
X-ray examination, and outcomes. 

The characteristics of the research sub-
jects included maternal age, duration of 
hospitalization, gestational age, severity 
degree of covid-19 , comorbidities, ra-
diology results, laboratory results, empir-
ical antibio tics, antiviral therapy, steroid 
therapy, tocilizumab therapy, pregnancy 
outcomes and mortality outcomes. The 
severity degree of covid-19 infection 
was categorized to mild-moderate and 
severe-critical covid-19 infection. Co-
morbidities which were evaluated were 
type 2  diabetes mellitus (DM), chronic 
hypertension, preeclampsia, eclampsia, 
chronic heart failure (CHF), coronary ar-
tery disease (CAD)/ acute coronary syn-

Background
On March 11, 2020, WHO declared the 
Coronavirus Disease (covid-19 ) pan-
demic, caused by severe acute respi-
ratory syndrome coronavirus-2  (SARS-
-CoV-2)  [1]. Covid-19 infected more 
than 100,000,000  people worldwide. 
Until now, more than two million peo-
ple have died. This virus is considered 
hazardous for a  vulnerable popula-
tion, including pregnant women [2]. In-
donesian Obstetrics and Gynecology 
Association (POGI – Perkumpulan Ob-
stetri dan Ginekologi Indonesia) reported 
that 536 pregnant women were infected 
with covid-19 and the mortality rate was 
up to 3% from April 2020 to April 2021. 
Its rate increased three times when the 
delta variant of covid-19 emerged  [3]. 
A  study showed that the mortality 
rate of pregnant women infected with 
covid-19 was 22  times higher than it 
was in the general population  [4]. The 
study showed that pregnant women 
were highly affected by covid-19  
infection.

During pregnancy, the body of a preg-
nant woman will undergo several physio-
logical changes such as reduced residual 
function volume, higher diaphragm po-
sition, respiratory tract mucosal edema, 
and immune system changes. The 
changes may increase the susceptibil-
ity of covid-19 infection and exacerbate 
the symptoms [5]. As a result, numerous 
complications may occur, such as respir-
atory failure, fetal distress and prema-
ture rupture of the membrane or con-
traction. Furthermore, neonatal asphyxia 
and perinatal death can occur as a result. 
The higher mortality rate in pregnant 
women can be explain by the physio-
logical changes. Since covid-19 is a new 
emerging disease, the factors related to 
maternal death in pregnant women in-
fected with covid-19 have not yet been 
understood [2].

Universitas Indonesia Hospital 
(RSUI  – Rumah Sakit Universitas Indo-
nesia) is a national referral hospital for 
covid-19 located in Depok, West Java. 
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tin time (APTT) values were examined in 
57 patients. IL-6 level was only obtained 
from 16 people with a p-value of 0.515. 
Blood electrolyte levels in the form of 
sodium, potassium, and chloride were 
obtained from 68 patients, but only so-
dium and potassium levels were signifi-
cantly related to the outcome. BGA was 
obtained from 78 patients where the re-
sults were classified as acidosis/ alkalosis 
and normal. Empirical antibio tic and an-
tiviral therapies were not significantly re-
lated to the outcome (Tab. 1).

litus, CHF, CAD/ ACS, hemoglobin levels, 
leukocytes, platelet count, ESR, lym-
phocytes, neutrophils, D-dimer, CRP, 
urea, creatinine, eGFR, SGOT, SGPT, so-
dium, potassium, procalcitonin, pres-
ence of a  UTI, steroid and tocilizumab  
therapy. 

The laboratory examination was not 
performed for all patients. Data analy-
sis was only performed on a number of 
these patients. ESR level was obtained 
from 68  patients. Prothrombin time 
(PT) and activated partial thromboplas-

value of C-reactive protein (CRP) was 
41.1 mg/ L, while the mean value of inter-
leukin-6 (IL-6) was 67.2 pg/ mL. The esti-
mated glomerular filtration rate (eGFR) 
had a median of 124.6 mL/ min/ 1.73 m2. 
Procalcitonin levels had a median value 
of 0.20  ng/ mL, with highest value of 
36.80 ng/ mL.

Factors that were significantly re-
lated to the outcome (P  <  0.05) were 
the patients’ age, duration of hospital-
ization, gestational age, severity de-
gree of covid-19 , type 2 diabetes mel-

Tab. 1. Characteristics, clinical data and outcomes.
Tab. 1. Charakteristika, klinická data a výsledky.

N (%)
Outcome

OR P-value
Mean (± SD) /

median  
(min–max)

95% CIdied  
N (%)

survived 

Patient’s age (N = 114) 5.3 0.046 30.3 (± 5.2) 29.6–35.6

≥ 30 years 56 (49.1) 6 (10.7) 50 (89.3)

< 30 years 58 (50.9) 1 (1.7) 57 (98.3)

Duration of hospitalization (N = 114) 8.2 0.003 10 (1–41) 10.67–26.53

≥ 14 days 19 (16.7) 4 (21.0) 15 (79.0)

< 14 days 95 (83.3) 3 (3.2) 92 (96.8)

Gestational age (N = 113) 8.5 0.023 37 (5–41) 21.99–35.41

< 37 weeks 50 (44.2) 6 (12.0) 44 (88)

≥ 37 weeks 63 (55.8) 1 (1.6) 62 (98.4)

Severity degree of Covid-19 (N = 114) 0.0 0.000 – –

severe-critical 23 (20.2) 7 (30.4) 16 69.6)

mild-moderate 91 (79.8) 0 (0.0) 91 (100.0)

Type 2 DM (N = 114) 8.6 0.047 – –

yes 3 (2.6) 1 (33.3) 2 (66.7)

no 111 (97.4) 6 (5.4) 105 (94.6)

Chronic hypertension (N = 114) 0.0 0.797 – –

yes 1 (0.9) 0 (0.0) 1 (100.0)

no 113 (99.1) 7 (6.2) 106 (93.8)

Preeclampsia (N = 114) 0.0 0.653 – –

yes 3 (2.6) 0 (0.0) 3 (100.0)

no 111 (97.4) 7 (6.3) 104 (93.7)

Eclampsia (N = 114) 0.0 0.797 – –

yes 1 (0.9) 0 (0.0) 1 (100.0)

no 113 (99.1) 7 (6.2) 106 (93.8)

ACS – acute coronary syndrome, APTT – activated partial thromboplastin time, BGA – blood gas analysis, CAD – coronary artery disease, 
CHF – chronic heart failure, CI – confidence interval, CRP – C-reactive protein, covid-19 – coronavirus disease 2019, DM – diabetes mellitus, 
eGFR – estimated glomerular filtration rate: procalcitonin, ESR – erythrocyte sedimentation rate, IL-6 – interleukin-6, max – maximum, min – 
minimum, N – number, OR – odds ratio, PT – prothrombin time, SD – standard deviation, SGOT – serum glutamic oxaloacetic transaminase, 
SGPT – serum glutamic pyruvic transaminase, UTI – urinary tract infection



Factors related to maternal mortality rate in covid-19 patients – a cross-sectional study

Ceska Gynekol 2023; 88(5): 334– 346 337

Tab. 1 – continuing. Characteristics, clinical data and outcomes.
Tab. 1 – pokračování. Charakteristika, klinická data a výsledky.

N (%)
Outcome

OR P-value
Mean (± SD) /

median  
(min–max)

95% CIdied  
N (%)

survived 

CHF (N = 114) 42.4 0.000 – –

yes 3 (2.6) 2 (66.7) 1 (33.3)

no 111 (97.4) 5 (4.5) 106 (95.5)

CAD/ACS (N = 114) 17.7 0.009 – –

yes 2 (97.4) 1 (50.0) 1 (50.0)

no 112 (98.2) 6 (5.4) 106 (94.7)

Asthma (N = 114) 0.0 0.797 – –

yes 1 (0.9) 0 (0.0) 1 (100.0)

no 113 (99.1) 7 (6.2) 106 (93.8)

Radiological image (N = 110) 1.8 0.582 – –

infiltrate 85 (77.2) 6 (7.0) 79 (93.0)

non-infiltrate (normal) 25 (22.8) 1 (4.0) 24 (96.0)

Haemoglobin (N = 113) 0.0 0.043 11.4 (7.1–14.3) –3.7 to 50.0

< 11 g/dL 40 (35.4) 0 (0.0) 40 (100.0)

≥ 11 g/dL 73 (64.6) 7 (9.6) 66 (90.4)

Leukocyte (N = 113) 8.1 0.011 9.1 (3.4–67.3) 5.7–31.8

≥ 18 (103/µL) 7 (6.2) 2 (28.6) 5 (71.4)

< 18 (103/µL) 106 (93.8) 5 (4.7) 101 (95.3)

Platelet (N = 113) 42.0 0.000 278.1 (± 93.0) 192.5–467.5

≤ 100,000 (103/µL) 3 (2.7) 2 (66.7) 1 (33.3)

> 100,000 (103/µL) 110 (97.3) 5 (4.5) 105 (95.5)

ESR (N = 68) 15.0 0.003 56.9 (± 26.0) 48.4–103.2

> 100 mm 4 (5.9) 2 (50.0) 2 (50.0)

≤ 100 mm 64 (94.1) 4 (6.3) 60 (93.7)

Lymphocyte (N = 112) 6.9 0.045 15.9 (± 6.8) 6.3–15.8

≥ 15 (%) 55 (49.1) 6 (11.0) 49 (89.0)

< 15 (%) 57 (50.9) 1 (1.8) 56 (98.2)

Neutrophil (N = 112) 5.2 0.036 76.7 (± 8.6) 75.8–89.9

≥ 80 (%) 39 (34.8) 5 (12.8) 34 (87.2)

< 80 (%) 73 (65.2) 2 (2.7) 71 (97.3)

D-dimer (N = 104) 7.3 0.028 1,951.9 (± 1,378.9) 1,869.2–4,419.0

≥ 2,500 ng/mL 25 (24.0) 4 (16.0) 21 (84.0)

< 2,500 ng/mL 79 (76.0) 2 (2.5) 77 (97.5)

PT (N = 57) 0.7 0.764 – –

prolonged/shortened 46 (80.7) 3 (6.5) 43 (93.5)

normal 11 (19.3) 1 (9.0) 10 (91.0)

ACS – acute coronary syndrome, APTT – activated partial thromboplastin time, BGA – blood gas analysis, CAD – coronary artery disease, 
CHF – chronic heart failure, CI – confidence interval, CRP – C-reactive protein, covid-19 – coronavirus disease 2019, DM – diabetes mellitus, 
eGFR – estimated glomerular filtration rate: procalcitonin, ESR – erythrocyte sedimentation rate, IL-6 – interleukin-6, max – maximum, min – 
minimum, N – number, OR – odds ratio, PT – prothrombin time, SD – standard deviation, SGOT – serum glutamic oxaloacetic transaminase, 
SGPT – serum glutamic pyruvic transaminase, UTI – urinary tract infection
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Tab. 1 – continuing. Characteristics, clinical data and outcomes.
Tab. 1 – pokračování. Charakteristika, klinická data a výsledky.

N (%)
Outcome

OR P-value
Mean (± SD) /

median  
(min–max)

95% CIdied  
N (%)

survived 

APTT (N = 57) 1.7 0.627 – –

prolonged/shortened 22 (38.6) 2 (9.0) 20 (91.0)

normal 35 (61.4) 2 (5.7) 33 (94.2)

CRP (N = 109) 11.5 0.001 41.1 (± 48.3) 34.7–121.9

≥ 32 mg/L 41 (37.6) 6 (14.6) 35 (85.3)

< 32 mg/L 68 (62.4) 1 (1.5) 67 (98.5)

IL-6 (N = 16) 2.0 0.515 67.2 (± 75.8) 35.8–155.1

> 30 pg/mL 9 (56.3) 4 (44.4) 5 (55.6)

≤ 30 pg/mL 7 (43.7) 2 (28.6) 5 (71.4)

SGOT (N = 93) 11.7 0.007 24 (9–611) 12.1–148.7

≥ 34 IU/L 31 (33.3) 5 (16.1) 26 (83.99)

< 34 IU/L 62 (66.7) 1 (1.6) 61 (98.4)

SGPT (N = 94) 8.8 0.005 14.5 (4–379) –2.6 to –161.6

≥ 55 IU/L 12 (12.8) 3 (25.0) 9 (75.0)

< 55 IU/L 82 (87.2) 3 (3.7) 79 (96.3)

Urea (N = 93) 11.1 0.005 14 (5–243) 4.9–113.9

≥ 50 mg/dL 5 (5.4) 2 (40.0) 3 (60.0)

< 50 mg/dL 88 (94.6) 5 (5.7) 83 (94.3)

Creatinin (N = 93) 8.2 0.004 0.56 (0.32–7.99) –0.1 to 3.2

≥ 0.75 mg/dL 16 (17.2) 4 (25.0) 12 (75.0)

< 0.75 mg/dL 77 (82.8) 3 (3.9) 74 (96.1)

eGFR (N = 93) 8.5 0.004 124.6 (5.9–154.1) 62.2–119.3

< 90 mL/min/1.73 m2 10 (10.8) 3 (30.0) 7 (70.0)

≥ 90 mL/min/1.73 m2 83 (89.2) 4 (4.8) 79 (95.2)

Sodium (N = 68) 6.1 0.018 137.3 (± 5.1) 27.4–140.6

< 135 mEq/L 15 (22.0) 4 (26.7) 11 (73.3)

≥ 135 mEq/L 53 (78.0) 3 (5.7) 50 (94.3)

Potassium (N = 68) 10.7 0.003 5.4 (± 12.5) 3.5–5.0

≥ 4.5 mEq/L 7 (10.3) 3 (42.9) 4 (57.1)

< 4.5 mEq/L 61 (89.7) 4 (6.6) 57 (93.4)

Chlorida (N = 68) 1.5 0.661 108.3 (3.2–122.8) 102.1–110.5

≥ 111 mEq/L 15 (22.0) 2 (13.3) 13 (86.7)

< 111 mEq/L 53 (78.0) 5 (9.4) 48 (90.6)

Procalcitonin (N = 93) 5.7 0.043 0.20 (0.02–36.80) –0.61 to 2.50

≥ 0.5 ng/mL 9 (9.7) 2 (22.2) 7 (77.8)

< 0.5 ng/mL 84 (90.3) 4 (4.8) 80 (95.2)

ACS – acute coronary syndrome, APTT – activated partial thromboplastin time, BGA – blood gas analysis, CAD – coronary artery disease, 
CHF – chronic heart failure, CI – confidence interval, CRP – C-reactive protein, covid-19 – coronavirus disease 2019, DM – diabetes mellitus, 
eGFR – estimated glomerular filtration rate: procalcitonin, ESR – erythrocyte sedimentation rate, IL-6 – interleukin-6, max – maximum, min – 
minimum, N – number, OR – odds ratio, PT – prothrombin time, SD – standard deviation, SGOT – serum glutamic oxaloacetic transaminase, 
SGPT – serum glutamic pyruvic transaminase, UTI – urinary tract infection
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Patient’s age
This study showed that pregnant women 
aged over or equal to 30 years was signif-

reported by Savasi et al and Zaigham 
et al, indicating no deaths in their study 
subjects [6,7].

Discussion
The mortality in this study occurred in 
7 (6.1%) patients. Different results were 

Tab. 1 – continuing. Characteristics, clinical data and outcomes.
Tab. 1 – pokračování. Charakteristika, klinická data a výsledky.

N (%)
Outcome

OR P-value
Mean (± SD) /

median  
(min–max)

95% CIdied  
N (%)

survived 

BGA (N = 78) 1.2 0.802 – –

acidosis/alkalosis 30 (38.5) 3 (10.0) 27 (90.0)

normal 48 (61.5) 4 (8.3) 44 (91.7)

Urinary tract infection (N = 114) 21.9 0.000 – –

yes 29 (25.4) 6 (20.7) 23 (79.3)

no 85 (74.6) 1 (1.2) 84 (98.8)

Empirical antibiotic (N = 114) 1.5 0.738 – –

yes 102 (89.5) 6 (5.9) 96 (94.1)

no 12 (10.5) 1 (8.3) 11 (91.7)

Antiviral therapy (N = 114) 0.0 0.053 – –

yes 76 (66.7) 0 (0.0) 38 (100.0)

no 38 (33.3) 7 (9.2) 69 (90.8)

Type of antiviral (N = 76) – 0.084 – –

favipiravir 17 (22.3) 1 (5.9) 16 (94.1)

remdesivir 36 (47.3) 6 (16.7) 30 (83.3)

oseltamivir 23 (30.4) 0 (0.0) 23 (100.0)

Steroid therapy (N = 114) 0.0 0.006 – –

yes 57 (50) 0 (0.0) 57 (100.0)

no 57 (50) 7 (12.3) 50 (87.7)

Type of steroid (N = 57) – 0.421 – –

dexamethasone 40 (70.1) 4 (10.0) 36 (90.0)

methylprednisolone 17 (29.9) 3 (17.6) 14 (82.4)

Tocilizumab therapy (N = 114) 21.0 0.000 – –

yes 4 (3.5) 2 (50.0) 2 (50.0)

no 110 (96.5) 5 (4.5) 105 (95.5)

Pregnancy termination (N = 114) 0.6 0.508 – –

yes 78 (68.4) 4 (5.1) 74 (94.9)

no 36 (31.6) 3 (8.3) 33 (91.7)

Methods of pregnancy termination 
(N = 86) – 0.712 – –

caesarean section 74 (86.0) 4 (5.4) 70 (94.6)

vaginal delivery 9 (10.5) 0 (0.0) 9 (100.0)

curettage 3 (3.5) 0 (0.0) 3 (100.0)

ACS – acute coronary syndrome, APTT – activated partial thromboplastin time, BGA – blood gas analysis, CAD – coronary artery disease, 
CHF – chronic heart failure, CI – confidence interval, CRP – C-reactive protein, covid-19 – coronavirus disease 2019, DM – diabetes mellitus, 
eGFR – estimated glomerular filtration rate: procalcitonin, ESR – erythrocyte sedimentation rate, IL-6 – interleukin-6, max – maximum, min – 
minimum, N – number, OR – odds ratio, PT – prothrombin time, SD – standard deviation, SGOT – serum glutamic oxaloacetic transaminase, 
SGPT – serum glutamic pyruvic transaminase, UTI – urinary tract infection
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1.27–2.43). The study also compared 
the covid-19 group with at least one 
comorbidity (diabetes, thyroid and en-
docrine disease, heart disease, hyper-
tension, chronic lung disease, kidney 
disease, malaria, and tuberculosis) and 
the covid-19 group without comorbid-
ities. The study evaluated the outcome 
in the form of maternal morbidity and 
mortality index (MMMI) and its relation-
ship with the presence of one of several 
complications, including vaginal bleed-
ing, pregnancy-induced hypertension, 
preeclampsia, eclampsia, HELLP, pre-
term birth, infection, maternal death, 
ICU admission, and referral to a higher-
level health facility. The occurrence of 
MMMI in the covid-19 group with co-
morbidities had a 1.7-fold risk (RR 1.71; 
95% CI 1.33–2.20) [9].

It has not been determined whether 
SARS-CoV-2  infection causes an in-
creased risk of preeclampsia. This unde-
termined causal condition was also sup-
ported by a study by Shanes et al, which 
reported that placental blood ves-
sels in pregnant women infected with 
covid-19 underwent the same changes 
as in preeclampsia women [13]. In addi-
tion, the study conducted by Narang et 
al also demonstrated that systemic in-
flammatory and hypercoagulable con-
ditions occur both in preeclampsia and 
non-pregnant covid-19 patients with 
chronic diseases [14].

Radiological image
The radiological image analysed in this 
study was the earliest examination taken 
at the time of admission. There was no 
significant relationship between abnor-
malities in chest X-rays and mortality 
rate (P = 0.582). This result was in accord-
ance with the study of Rodriguez-Mo-
rales et al, which reported that unilateral 
pneumonia was present in 25.0% of sub-
jects (P < 0.001), bilateral in 72.9% of sub-
jects (P < 0.001), and ground-glass opac-
ity in 68.5% of subjects (P < 0.001) [12]. 
Slightly different results were obtained 
from the study by Ayed et al, which re-

and mortality (P = 0.000). No patients died 
in the mild-moderate covid-19 group. 
Zhang et al also reported a  significant 
relationship (P < 0.05) between severe-
critical covid-19 and mortality, as indi-
cated by univariate and multivariate re-
gression. However, the subjects were not 
limited to only pregnant women [10].

Comorbidities 
The comorbidities evaluated in this 
study were type 2  diabetes mellitus, 
chronic hypertension, preeclampsia, ec-
lampsia, CHF, CAD/ ACS, and asthma. The 
patients who died had type 2  diabe-
tes mellitus, CHF, and CAD/ ACS as their 
comorbidities. Meanwhile, no patients 
with chronic hypertension, preeclamp-
sia, eclampsia or asthma died. 

CHF had a  42-fold mortality risk (OR 
42.4; P  =  0.000), and CAD/ ACS had an 
almost 18-fold mortality risk (OR 17.7; 
P  =  0.009). These results were in ac-
cordance with the meta-analysis study 
conducted by Karimi-Zarchi et al. His 
study reported that there was no sig-
nificant difference in the prevalence of 
preeclampsia between maternal pa-
tients with covid-19 compared to those 
without covid-19 infection (OR 1.676; 
P = 0.236) [11]. The meta-analysis by Ka-
rimi et al reported that out of the total 
number of patients who died, 9.1% of 
them had asthma, 31.1% had diabetes, 
and 14.1% had cardiovascular disease 
(CVD). The study reported that the risk 
of mortality was increased by 0.41-fold 
(P = 0.09) in patients with asthma, 0.29-
-fold (P  =  0.12) in patients with diabe-
tes mellitus, and 0.03-fold (P  =  0.32) 
in patients with CVD  [6]. Meta-analy-
sis study by Rodriguez-Morales et al 
on covid-19 patients reported compli-
cations in the form of acute cardiac in-
jury with a  prevalence of 13% (95% 
CI 4.1–21.9; P  =  0.035) out of a  total 
231 subjects [12].

Villar et al reported that pregnant 
women with covid-19 had a nearly 1.8-
-fold risk of developing preeclamp-
sia/ eclampsia/ HELLP (RR 1.76; 95% CI 

icantly related to a 5-fold increased risk 
of mortality (OR 5.3; P = 0.046). A meta- 
-analysis found that out of all the preg-
nant women who died, 41.7% were 
35  years old, with a  mortality risk of 
0.61 times (P = 0.01; 95% CI 0.13–1.08) [8].

Duration of hospitalization
This study found that the length of hospi-
talization over or equal to 14 days was re-
lated to the increased risk of mortality up 
to 8 times (OR 8.2; P = 0.003). A study by 
Ayed et al showed 185 maternal patients 
infected by covid-19 had a median dura-
tion of treatment of 15 days (IQR 14–22) [9].

In this study, we didn’t analyse the re-
lationship between the length of stay in 
ICU and maternal outcome, but several 
studies reported it. Karimi et al reported 
that maternal patients with covid-19 had 
a  5-fold higher ICU admission rate (RR: 
5.04; 95% CI 3.13–8.10) than those without 
covid-19. The duration of hospitalization in 
ICU of patients with covid-19 and without 
covid-19 had a mean of 7 days and 2 days, 
respectively. Patients with covid-19 had 
a risk of 3.7-fold longer duration of stay in 
the ICU (P = 0.01; 95% CI 2.37–5.86) [8].

Gestational age
There was a significant relationship be-
tween gestational age and mortality 
rate in this study. Gestational age less 
than 37 weeks was significantly related 
to increased risk of mortality (OR 8.5; 
P = 0.023). 

Karimi et al reported that covid-19 
increased the risk of preterm birth 
(< 37 weeks) by almost 1.6-fold (RR 1.59; 
95% CI 1.30–1.94). In addition, covid-19 pa-
tients with at least one comorbidity were 
found to have an increased risk of preterm 
birth (RR 1.96; 95% CI 1.41–2.73). Those 
comorbidities include diabetes, thyroid 
and endocrine disease, heart disease, hy-
pertension, chronic lung disease, kidney 
disease, malaria, and tuberculosis [8].

Severity degree of covid-19 
There was a  significant relationship 
between the severity degree of covid-19 
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Platelets
Platelet count analysed in this study was 
the earliest test taken at the time of ad-
mission. The mean of the platelet count 
in this study was 278,100/ µL. Platelet 
count of ≤ 100,000/ µL was significantly 
related to increased risk of mortality by 
42 times (P = 0.000). Ayed et al, in their 
study of 185 maternal patients infected 
by covid-19 , reported that the median 
of the platelet count was 214,000/ µL 
(IQR 178,000–252,000) with only two pa-
tients who had a platelet count less than 
100,000/ µL (1.1%) [7].

Coagulation status
Coagulation test results analysed in this 
study were the earliest test taken at the 
time of admission. In this study, PT and 
APTT results were described as pro-
longed, shortened, or normal. There 
was no significant relationship be-
tween mortality rate and abnormalities 
in prothrombin time and activated par-
tial thromboplastin time in this study. 
In the meta-analyses of 22 studies con-
ducted by Jin et al on covid-19 infected 
patients, the results were not much dif-
ferent. The study compared severe/ non-
severe Covid group with prolonged pro-
thrombin time (mean difference: 0.65 s; 
95% CI 0.36–0.95; P  <  0.05) and short-
ened activated partial thromboplas-
tin time (mean difference: –0.01 s; 95% 
CI –2.58 to 2.56; P = 0.99). The mean of 
the prothrombin time was 12.20 s (95% 
CI 11.52–12.84) and the mean of acti-
vated partial thromboplastin time was 
31.53 s (95% CI 28.46–34.60) [20].

D-dimer
D-dimer level analysed in this study was 
the earliest test taken at the time of ad-
mission. The mean of the D-dimer level 
in this study was 1,951.9 ng/ mL. There 
was a  significant relationship between 
mortality rate and D-dimer level over or 
equal to 2,500 ng/ mL (OR 7.3; P = 0.028). 
This result is in accordance with a meta-
-analysis study by Shi et al, which re-
ported that D-dimer level increased in 

Lymphocytes
Lymphocyte levels analysed in this study 
was the earliest test taken at the time 
of admission. The result showed a  sig-
nificant increase in mortality risk in the 
presence of lymphocytopenia (OR 6.9; 
P  =  0.045). Shi et al supported this re-
sult, which reported that a decrease in 
lymphocyte count was present in 59% of 
covid-19 patients (95% CI 0.41–0.75) [17]. 
A  systematic review study by Zaigham 
et al also reported that 40 out of 68 cases 
(59%) had lymphocytopenia [7].

Lymphocytopenia is thought to be 
caused by these mechanisms: First, the 
virus infects lymphocytes directly, con-
sidering that lymphocytes also have an-
giotensin-converting enzyme 2 (ACE-2) 
receptors. Second, the virus attacks the 
body's lymphatic organs. Therefore, 
there will be an inflammatory cytokine 
imbalance such as IL-6  and tumor ne-
crosis factor-alpha (TNF-a), causing ap-
optosis in lymphocytes. Finally, the 
presence of metabolic diseases may 
produce lactic acid resulting in inhibi-
tion of the lymphocyte proliferation  
process [18].

Neutrophils
Neutrophil levels analysed in this study 
was the earliest test taken at the time of 
admission. It was found that neutrophil 
levels over or equal to 80% had a  sig-
nificant relationship with an increase in 
mortality rate (OR 5.2; P = 0.036). A meta-
-analysis of 11  articles by Shi et al re-
ported that the neutrophil level increase 
was present in 81% of covid-19 patients 
(95% CI 0.69–0.91) [17].

Neutrophils have a mechanism called 
neutrophil extracellular traps (NETs) 
against viral, bacterial, and fungal in-
fection. The response occurs mainly in 
the respiratory tract. In this cellular re-
sponse, neutrophils can lose part of the 
nucleus, which causes tissue damage. 
Viral infection may cause NETs, resulting 
in various manifestations such as alveoli-
tis, endothelial damage, and intravascu-
lar coagulation [19]. 

ported that only 8  out of 52  patients 
(15.4%) had pneumonia from the chest 
X-ray results [9]. There was no study re-
porting the relationship between ab-
normalities in chest X-rays and mortal-
ity rate.

Hemoglobin
Hemoglobin levels analysed in this 
study was the earliest test taken at the 
time of admission. The median of hemo-
globin levels in this study was 11.4 g/ dL. 
There was no patient who died in the 
group with hemoglobin levels less than 
11 g/ dl. There was a significant relation-
ship between hemoglobin levels and 
mortality (P = 0.043). A study by Dine-
vari et al on covid-19 patients reported 
that anemia significantly affected pa-
tients' mortality rate. The study reported 
that anemia increased mortality risk by 
nearly 1.7-fold (OR 1.68; P = 0.01)  [15]. 
Another study also reported that preg-
nant women with gestational age more 
than 27 weeks and low hemoglobin lev-
els (less than 10 g/ dL) were related to in-
creased mortality rate [4].

Leukocytes
Leukocyte count analysed in this study 
was the earliest test taken at the time of 
admission. The median of the leukocyte 
count was 9.100/ µL. There was a  sig-
nificant relationship between the leu-
kocyte count of  ≥  18.000/ µL and mor-
tality rate (OR 8.1; P  =  0.011). A  study 
conducted by Originkar et al reported 
the same result. Within 9 maternal pa-
tients with covid-19 who died, 5  pa-
tients had a  leukocyte count greater 
than 18.000/ µL  [16]. A  meta-analysis 
conducted by Shi et al reported that an 
increase in the leukocyte count was pre-
sent in 33% of covid-19 patients (95% 
CI 0.11–0.60) [17]. Furthermore, a meta-
analysis of 19 studies reported that leu-
kopenia was present in 18.7% (95% 
CI 8.5–28.8; P  <  0.001) of the total of 
517 subjects, while leukocytosis was pre-
sent in 16.8% (95% CI 5.5–28.0; P < 0.001) 
of the total of 487 subjects [12].
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P = 0.005). Similar results were reported 
by previous studies. Research by Ayed 
et al (185  covid-19 patients, obtained 
SGOT data on 125 subjects and SGPT on 
149 subjects) reported that the median 
of the SGOT level was 21 IU/ L (IQR 16–
28), with SGOT levels > 40 IU/ L in 14 pa-
tients (11.2%). The median of the SGPT 
level was 13 IU/ L (IQR 11–24), with SGPT 
levels > 40  IU/ L in 36 patients (24.2%). 
A meta-analysis study reported a signifi-
cant increase of SGOT and SGPT levels in 
covid-19 patients. The increase of SGOT 
levels was found in 33.3% of 169  sub-
jects (95% CI 26.3–40.4). SGPT levels in-
creased 24.1% in 128  subjects (95% CI 
13.5–34.6) [24].

Serum electrolytes
Serum electrolyte levels analysed in this 
study was the earliest test taken at the 
time of admission. Serum electrolytes 
evaluated in this study were sodium, po-
tassium, and chloride. Sodium and po-
tassium levels were significantly related 
to the mortality rate of covid-19 infected 
mothers (OR 6.1; P = 0.018) and (OR 10.7; 
P = 0.003), but chloride levels were not 
significantly related to mortality rate. So-
dium levels < 135 mEq/ L were related to 
increased mortality risk. Lippi et al re-
ported results that were not much dif-
ferent. They reported that sodium levels 
had a significant relationship with mor-
tality, while potassium and chloride did 
not. 

Some conditions, including a mild de-
gree of covid-19 , fever and lack of fluid 
intake, can cause electrolyte imbalances. 
Dehydration may cause disturbances 
in kidney function, as indicated by the 
presence of acute kidney injury [25].

Kidney function
Kidney function results analysed in this 
study was the earliest test taken at the 
time of admission. Kidney function lab-
oratory indicators, such as urea, creati-
nine, and eGFR, significantly related to 
mortality rate. Urea levels  ≥  50 mg/ dL 
were related to increased mortal-

time of admission. In covid-19 infec-
tion, CRP can be an indicator for a  cy-
tokine storm or secondary bacterial in-
fection [21]. The cut-off of the CRP value 
used in this study was 32 mg/ L. Shi L et al, 
in their meta-analysis, reported that the 
CRP value increased in 69% of cases of 
covid-19 (95% CI 0.58–0.79) [17]. A sys-
tematic review by Zaigham et al also re-
ported that 45  out of 64  cases (70%) 
had an elevated CRP  [9]. Furthermore, 
a study of 332 subjects found that the 
percentage of elevated CRP was 58.3% 
(95% CI 21.8–94.7; P  <  0.001)  [12]. The 
high prevalence of an elevated CRP level 
in covid-19 infections made it important 
to find a new cut-off value to evaluate 
prognosis.

Interleukin-6
Interleukin-6 levels analysed in this study 
was the earliest test taken at the time of 
admission. In this study, the IL-6  value 
was found in only 16 out of 114 patients. 
There was no significant relationship be-
tween IL-6 level > 30 pg/ mL and mortal-
ity rate (P = 0.515). A study by Tanacan 
et al reported that IL-6 had a significant 
relationship with CRP levels and disease 
severity, with P  <  0.001  in both  [23]. 
Hence, we hypothesize that it will be sig-
nificantly related to mortality rate.

IL-6 is a cytokine that increases during 
pregnancy. IL-6 functions in pregnancy 
tolerance, especially during implanta-
tion and placental development. IL-6 im-
balance can cause various complications 
such as preeclampsia, miscarriage, and 
preterm birth [24].

Transaminase enzymes
Transaminase enzyme levels analysed in 
this study was the earliest test taken at 
the time of admission. It was found that 
there was a significant relationship be-
tween transaminase enzyme levels and 
mortality rate. SGOT levels of ≥ 34 IU/ L 
were related to increased risk of mortal-
ity rate (OR 11.7; P = 0.007). Meanwhile, 
SGPT levels of ≥ 55 IU/ L were related to 
increased risk of mortality rate (OR 8.8; 

82% of cases (95% CI 0.75–0.89) [17]. The 
study of Ayed et al reported D-dimer lev-
els increased in 100 patients (N = 185) 
with a median of 488.5 ng/ mL (IQR 333–
754.5). About 6% of the subjects had 
D-dimer levels of 500–1,000  ng/ mL, 
and 4% of the subjects had D-dimer 
levels > 1,500 ng/ mL [9].

Coagulation abnormality in covid-19 
patients is a  predictor of poor progno-
sis  [21]. The coagulopathy abnormal-
ity in covid-19 infection begins with the 
process of endothelial damage. Lab-
oratory indicators such as increased  
D-dimer, decreased platelets, prolonged 
prothrombin time, and decreased fibrin-
ogen level can predict the presence of 
a coagulation disorder. In the early stage of 
covid-19 , it was expected to find elevated 
platelets, fibrinogen, von Willebrand factor 
(VWF), and P-selectin; however, the D-di-
mer level may be normal or increased. In 
the next stage, the D-dimer level rose rap-
idly, platelet count increased, while the fi-
brinogen, VWF and P-selectin levels were 
still high. This condition may cause hyper-
coagulation and thrombosis. In critically 
ill patients, the level of D-dimer and P-se-
lectin is higher. However, platelet count, fi-
brinogen level, and VWF level will decrease 
due to a reduced amount in the circulation 
due to coagulopathy conditions or contin-
uous endothelial cell damage [22].

Erythrocyte sedimentation rate
Erythrocyte sedimentation rate over 
100 mm showed a  significant relation-
ship with an increase in mortality risk 
(OR 15.0; P = 0.003). A meta-analysis of 
11 articles by Shi et al reported that preg-
nant women with covid-19 had an in-
creased erythrocyte sedimentation rate 
in 29% of cases (95% CI 0.20–0.39) [17]. 
Another study also found an increase in 
the erythrocyte sedimentation rate with 
a prevalence of 41.8% (95% CI 0.0–92.8; 
P < 0.001) in 157 subjects [12].

C-reactive protein 
C-reactive protein levels analysed in this 
study was the earliest test taken at the 
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Antibio tics
In this study, antibio tics were adminis-
tered mainly as prophylaxis before sur-
gery and as therapeutic therapy for 
secondary infections. We did not dif-
ferentiate the purpose of antibio tic ad-
ministration. Antibio tics used were cef-
triaxone, cefazoline, meropenem and 
tegacycline. 

There was no significant relation-
ship between maternal mortality and 
antibio tic therapy (P = 0.738). Different 
results were reported by Bendala Es-
trada et al in their study which evaluated 
the use of three types of antibio tics in 
covid-19 patients. It was reported that 
antibio tic therapy significantly increased 
the risk of mortality 1.4 times (OR % 1.39; 
P  <  0.001). Different results were re-
ported in the group receiving macrolide 
antibio tics, which showed a better sur-
vival rate (OR = 0.70; P < 0.001) [34]. An-
other study by Buetti et al reported that 
the mortality rate between the groups 
with and without antibio tics was not sig-
nificantly different at 26.3% and 24.3% 
(P = 0.86) respectively [35].

Antivirals 
Antiviral therapy was given to 66.7% 
of all subjects in this study. The antivi-
ral regimens given were favipiravir, rem-
desivir, and oseltamivir. There were no 
subjects who died in the group without 
antivirals. The result was reasonable con-
sidering that the cases without antiviral 
therapy were covid-19 cases with mild 
symptoms. 

The result of this study indicated that 
there was no significant relationship be-
tween the use of antivirals and mortal-
ity rate. The study conducted by Burwick 
et al in 86  pregnant women reported 
that the administration of remdesivir re-
sulted in good outcomes. In the group 
in which remdesivir was given the first-
time they were dia gnosed with covid-19  
infection during pregnancy, 93% had 
improved clinical conditions. In the 
group in which remdesivir was admin-
istered after termination, 90% had im-

The median procalcitonin value was 
0.05  ng/ mL (IQR  =  0.05-0.08) and the 
number of patients with procalcitonin 
levels  >  0.2  ng/ mL was 12  (11.1%)  [9]. 
Another study by Yang et al reported 
that the median procalcitonin value 
was 0.06  ng/ mL in covid-19 patients 
(IQR = 0.05–0.16) [29].

Blood gas analysis 
Blood gas analysis results analysed in 
this study was the earliest test taken 
at the time of admission. This study 
grouped the research subjects into nor-
mal and abnormal (acidosis/ alkalosis) 
blood gas analysis results. No significant 
relationship was found between abnor-
malities in the blood gas analysis and 
mortality rate. This result was different 
compared to the research by Anggara 
et al, which reported that 80.51% out of 
205  subjects had abnormal blood gas 
analysis results. The study also reported 
a significant relationship between mor-
tality rate and several components of 
the blood gas analysis (P  <  0.05)  [30]. 
Another study by Kleninger et al using 
a multivariate analysis reported that the 
abnormalities in the pH value affected 
mortality rate [31].

Urinary tract infections
Urinary test examination analysed in 
this study was the earliest test taken at 
the time of admission. Urinary tract in-
fection was significantly related to mor-
tality rate (OR  =  21.9; P  =  0.001). This 
result was in accordance to some pre-
vious studies. Haocheng Zhang et al re-
ported that 22 out of 38 subjects (57.9%) 
had secondary infections, one of which 
was a  UTI. The study also reported 
that the critically ill group had a  sig-
nificantly greater secondary infection 
risk than the clinically moderate group 
(P < 0.0001) [32]. Another study by Ma-
rand et al reported a  significant rela-
tionship between mortality rate and uri-
nary leukocytes (P < 0.005). These results 
can be due to the virus attacking the 
ACE-2 receptors in the bladder [33].

ity risk by 11-fold (OR 11.1; P  =  0.005). 
Creatinine levels ≥ 0.75 mg/ dL were re-
lated to increased mortality risk by 
8-fold (OR 8.2; P  =  0.004). Meanwhile, 
eGFR  <  90  mL/ min/ 1.73  m2  was signif-
icantly related to increased mortality 
risk by almost 9-fold (OR 8.5; P = 0.004). 
A  meta-analysis study of 36  studies in 
covid-19 patients reported a signifi cant 
increase in urea and creatinine, and 
a decrease in eGFR in covid-19 patients. 
In addition, complications related to 
acute kidney injury also increased signif-
icantly [26]. Rodriguez-Morales et al re-
ported that the prevalence of acute kid-
ney injury in 330 covid-19 patients was 
7.9% (95% CI 1.8–14.0; P < 0.001) [12].

As explained previously, acute kidney 
injury can be caused by dehydration. Se-
vere dehydration may lead to shock, re-
sulting in acute tubular necrosis. A direct 
attack by the virus on the ACE-2 recep-
tor in kidneys is almost 100 times more 
likely than it is in the respiratory system. 
Finally, the presence of other comorbid-
ities, such as hypertension and diabetes, 
may also increase the risk of acute kid-
ney injury [27].

Procalcitonin
Procalcitonin levels analysed in this 
study was the earliest test taken at the 
time of admission. It was found that the 
procalcitonin value was 0.5 ng/ mL with 
a  mean value of 0.78  ng/ mL, and the 
median value was 0.20 ng/ mL. The value 
was related to increased mortality risk 
(OR = 5.7; P = 0.043). Research conducted 
by Hu et al reported that the increase 
in procalcitonin was in accordance to 
the severity of covid-19. Compared to 
the clinically moderate group, the clin-
ically severe group had a  4-fold in-
crease in procalcitonin, while the crit-
ical ill group had an 8-fold increase in  
procalcitonin [28].

Several other studies reported differ-
ent results regarding the median proc-
alcitonin value. Research by Ayed et al 
evaluated the procalcitonin values of 
pregnant women infected by covid-19. 
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almost 1.6-fold in covid-19 patients 
(RR = 1.59; 95% CI 1.30–1.94). The type of 
termination of pregnancy in the form of 
cesarean section in covid-19 patients in-
creased almost 1.3 times (RR = 1.28; 95% 
CI 1.16–1.40). At the time of termination, 
covid-19 patients had a mean gestational 
age of 37 weeks, and the group without 
covid-19 had a mean gestational age of 
38  weeks (RR  =  –0.61; 95% CI –0.90  to 
–0.32) [4].

Conclusion
Various factors were significantly related 
to the mortality rate of pregnant women 
with covid-19. These factors could be 
derived from the patient's baseline data 
obtained from the history, investiga-
tions, and interventions during treat-
ment. This study may become the basis 
in monitoring patients' conditions, thus 
hopefully reducing the risk of mortal-
ity in pregnant women with covid-19. 
The results also showed that there was 
a  possibility to reassess the effectivity 
of the laboratory examination and ther-
apy performed in covid-19 patients. Sev-
eral supporting examinations that were 
found to have no correlation with mater-
nal mortality can be abandoned under 
conditions of limited resources. Limita-
tions in this study include incomplete 
subject data and a  small number of 
pregnant women died. Further research 
is needed to evaluate the correlation of 
these factors with maternal mortality in 
a larger number of subjects.
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