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Introduction

World Health Organization (WHO) stated there have been 
260,867,011 confirmed cases of COVID-19 including 
5,200,267 deaths until the end of November 2021.1 Pregnant 
women are susceptible to the virus and they have greater risk 
due to special physiological conditions. The rate of COVID-
19 in pregnant women admitted to hospital for any reason 
was around 10%.2 In Indonesia, Perhimpunan Obstetri dan 
Ginekologi Indonesia (POGI) stated there were 536 positive 
COVID-19 in pregnant women from April 2020 to April 

2021. Around 3% of them were dead due to COVID-19. 
Meanwhile, data from the Indonesian Ministry of Health, the 
number of positive COVID-19 among pregnant women were 
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35,099 from March 2020 to June 2021 based on Universal 
Coverage claims.3

About two-thirds of pregnant women with COVID-19 
have no symptoms at all, and most pregnant women who 
have symptoms only mild cold or flu-like symptoms. 
Pregnant women who got COVID-19 are slightly increased 
risk of becoming severely compared to non-pregnant women, 
particularly in the third trimester.4 Since Delta variant identi-
fied in March 2021 in the United States, Delta variant is 60% 
more transmissible and resulted in higher numbers of cases, 
hospitalizations, and deaths.5 Study by Wang et al.6 com-
pared to the beginning of COVID-19, fourth wave caused 
more likely symptomatic pregnant women and they required 
oxygen support more often.

During pregnancy, there are anatomical and physiological 
changes in order to nurture and accommodate the developing 
fetus. These have begun since conception and affect every 
organ system in the body.7 It also impacts to laboratory 
parameters. A specific cut-off value of laboratory parameters 
in pregnant women with COVID-19 is not yet known. There 
are still few studies concerning laboratory parameters to dif-
ferentiate asymptomatic/mild/moderate and severe/critical 
illness of COVID-19.8 Meanwhile, clinical and laboratory 
parameters play a vital role for control and treatment of 
COVID-19 in pregnancy.9 Therefore, this article aims to 
identify the cutoff on laboratory parameters between preg-
nant women with asymptomatic/mild/moderate and severe/
critical COVID-19 illness.

Methods

Study design and sample recruitment

This article aims to identify the cutoff on laboratory param-
eters between pregnant women with asymptomatic/mild/
moderate and severe/critical COVID-19 illness. All COVID-
19 pregnant women coming to Dr. Cipto Mangunkusumo 
Hospital between January and August 2021 were recruited 
into this cross-sectional study. The minimum sample size 
needed to have a 95% confidence interval (95% CI) with 
margin of error 5% and COVID-19 prevalence in pregnant 
patient coming to hospital 10% was 139 subjects. Based on 
the calculation and justification of the sample size selected 
for this study, the author included total sampling with a total 
of 159 patients in the study divided into 130 patients in 
asymptomatic/mild/moderate illness and 29 patients in 
severe/critical illness through medical record, retrospec-
tively. We excluded the patients who come as death on arrival 
due to COVID-19. This study has been accepted under ethi-
cal committee Faculty of Medicine Universitas Indonesia. 
Informed consent was not sought for this study because this 
is a retrospective study using medical records without any 
intervention to subjects.

Asymptomatic is defined as individuals who test positive 
for severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) using a virologic test but have no symptoms that are 

consistent with COVID-19. Mild illness is defined as indi-
viduals who have any of various signs and symptoms of 
COVID-19 without shortness of breath, dyspnea, or abnor-
mal chest imaging. Moderate illness is defined as individuals 
who show evidence of lower respiratory disease during clini-
cal assessment or imaging and who have an oxygen satura-
tion (SpO2) ⩾94% on room air at sea level. Severe illness is 
defined as individuals who have SpO2 <94% on room air at 
sea level with a ratio of arterial partial pressure of oxygen to 
fraction of inspired oxygen (PaO2/FiO2) < 300 mmHg, a 
respiratory rate >30 breaths/min, or lung infiltrates >50%. 
Critical illness is defined individuals who have respiratory 
failure, septic shock, and/or multiple organ dysfunction.10

Outcome measures

All data extracted from medical records were classified into 
demographic and clinical characteristics also laboratory 
parameters. We defined demographic characteristics as age, 
parity, systolic, and diastolic blood pressure, heart rate, tem-
perature, respiratory rate, and oxygen saturation. Laboratory 
parameters measured in this study consisted of complete blood 
count (CBC) including hemoglobin (g/dL), hematocrit (%), 
leucocyte (/uL), platelet count (/uL), different count (basophil/
eosinophil/neutrophil/lymphocyte/monocyte), neutrophil-to-
lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), 
renal function test including urea (mg/dL), creatinine (mg/
dL), liver function test (LFT) including aspartate transferase 
(AST) (U/L), alanine transferase (ALT) (U/L), infection 
marker test including procalcitonin (PCT; ng/mL), C-reactive 
protein (CRP; mg/L), interleukin-6 (IL-6; pg/mL), cycle 
threshold values (Ct values), ferritin (ng/mL), coagulation test 
including d-dimer (ug/L), fibrinogen (mg/dL), random blood 
glucose (RBG; mg/dL), albumin (g/dL), electrolytes including 
natrium (mEq/L), potassium (mEq/L), and chloride (mEq/L). 
All COVID-19 pregnant women were classified into two 
groups: asymptomatic/mild/moderate illness and severe/ criti-
cal illness. The primary outcome of this study was to identify 
the cutoff on laboratory parameters to differentiate between 
severity of COVID-19 in pregnant women.

The CBC including hemoglobin, hematocrit, and plate-
let was performed using impedance hematology (Sysmex 
XN3000®); meanwhile, white blood cell was measured 
using flowcytometry (Sysmex XN3000). Renal function 
tests such urea and creatinine were measured by urease 
kinetic and creatinine enzymatic (Abbott Architect c8000®). 
LFTs such as AST and ALT were measured by NADH 
(Abbott Architect c8000). PCT was measured by immuno-
fluorescent sandwich assay (Brahms Kryptor®). CRP was 
measured by immunoturbidimetry/nephelometry (Cobas 
c311/ BN ProSpec®). IL-6 was measured by ECLIA (Roche 
Cobas e411®). Ferritin was measured by chemilumines-
cence microparticle immunoassay (Abbott Architect 
i4000®). Coagulation tests such as d-dimer and fibrinogen 
were measured by immunoturbidimetry and optomechani-
cal coagulation (Stago Starmax/Sysmex CS-5100®). 
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Electrolyte was measured by indirect/direct ion-selective 
electrode (Abbott Architect c8000/Nova pHox plus L®). 
Lactate dehydrogenase (LDH) was measured by lactate 
pyruvate methods (Abbott Architect c8000®). RBG was 
measured by hexokinase/G6PDH (Abbott Architect 
c8000®). Albumin was measured by Bromocresol Green 
(Abbott Architect c8000®). Ct value was measured by poly-
merase chain reaction (PCR; Sansure, PCR mastermix®).

Statistical analysis

Data analysis was performed using SPSS statistics, version 
25 (SPSS Inc, Chicago, Illnois, USA). The Kolmogorov–
Smirnov test was used to check the normal distribution of 
continuous variables. Descriptive statistics presented were 
mean (standard deviation) and median (min–max) for nor-
mal and abnormal distribution. T-test test and Mann–Whitney 
U-test was performed to compare normal and abnormal dis-
tribution among variables; respectively.

After obtaining the significant value, we analyzed each 
variable using receiver operating characteristic (ROC) 
curve. We determined the cut-off which revealed high spec-
ificity to determine the severe/critical illness of COVID-19 
among pregnant women. Comparison of proportions was 
performed by Pearson’s chi-square (χ2) or Fischer exact 
test for categorical variables. Variables with p value < 0.250 
in bivariate analysis were put into logistic regression analy-
sis. Asymptomatic/mild/moderate illness was coded as 0, 
severe/critical illness was coded as 1. The regression (β) 
coefficient was estimated by the method of backward. After 
that, we analyzed using ROC and area under receiver oper-
ating characteristic curve (AUC) to obtain the level which 
influences the severity of COVID-19. All p values were 
two-tailed, and the significance level was set to <0.05.

Results

There were 159 cases assessed in this study consisting of 130 
(81.8%) patients with asymptomatic/mild/moderate illness 
and 29 (18.2%) patients with severe/critical illness of 

COVID-19. The characteristics of study population were 
described in Table 1. Bivariate analysis was performed to 
evaluate the significant difference in the severity of COVID-
19 pregnant women (Table 2). Of 28 laboratory parameters, 
12 of them were significant statistically; thus, it resulted to 
make a cut-off using ROC curve and show relative risk (RR) 
and 95% confidence interval (95% CI) (Tables 3 and 4). The 
best cut-off points used with the sensitivity ranged 50.0%–
75.0% and specificity ranged 67.5%−89.6%.

Furthermore, the variables with p value < 0.250 were put 
into logistic regression analysis. It showed in multivariate 
analysis that AST, D-dimer, and albumin were laboratory 
parameters impacted to the severity of COVID-19 in preg-
nant women. The AUC was 0.834 (95% CI: 0.736–0.932). 
This was considered good as sensitivity of 83.4% for varia-
bles impacted to severity of COVID-19. Calibration using 
Hosmer–Lemeshow showed a good calibration score with 
p = 0.634 (p < 0.001; 95% CI: 0.736–0.932).

Discussion

This article aims to evaluate laboratory parameters in differ-
ent severity of COVID-19 among pregnant women. The cut-
off is used to differentiate between asymptomatic/mild/
moderate and severe/critical illness COVID-19. Of 28 labo-
ratory parameters assessed in our study, we found only12 
laboratory parameters were significantly different between 
them. After obtaining a cutoff, several markers which ele-
vated in severe/critical illness COVID-19 in pregnancy 
include urea, AST, ALT, PCT, CRP, LDH, ferritin, d-dimer, 
random blood glucose, and Ct values. Meanwhile, albumin 
and chloride decreased in severe/critical illness COVID-19.

There is renal dysfunction in COVID-19 patients; how-
ever, the mechanism is still unknown. It was speculated that 
SARS-CoV-2 may directly damage kidney tissue through 
binding to the ACE2 receptor. In our case, only urea had an 
association with severe/critical illness COVID-19 in preg-
nant women with cutoff 17.85 mg/dL. Meanwhile, there was 
no significant association in creatinine level. In study by 
Xiang et al.11 renal dysfunction was more in severe patients 

Table 1. Characteristics demographic of COVID-19 pregnant women.

Characteristics Asymptomatic/mild/
moderate illness (N = 130)

Severe/critical illness 
(N = 29)

p

Age (years old) 29.0 (5.6) 32.6 (5.1) 0.014a

Parity 1 (0–6) 2 (0–8) 0.006b

Systolic blood pressure (SBP) (mmHg) 118 (90–170) 112 (85–185) 0.356b

Diastolic blood pressure (DBP) (mmHg) 77 (50–113) 72 (49–110) 0.227b

Heart rate (x/min) 90 (62–130) 103 (69–165) <0.001b

Temperature (°C) 36.5 (35.6–38.0) 36.5 (35.6–38.0) 0.853b

Respiratory rate (x/min) 20 (16–26) 25 (17–39) <0.001b

Oxygen saturation (%) 98 (94–100) 90 (36–97) <0.001b

at-test.
bMann–Whitney U-test.
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Table 2. Laboratory parameters and severity of COVID-19 pregnant women.

Laboratory parameter(s) N Asymptomatic/mild/
moderate illness

N Severe/critical 
illness

p

Complete blood count 130 29  
Hemoglobin (g/dL) 11.4 (1.9) 11.4 (1.8) 0.870a

Hematocrit (%) 33.2 (5.0) 33.7 (5.4) 0.620a

Leucocyte (103/uL) 10.4 (3.6–26.9) 10.2 (4–45.6) 0.546b

Platelet count (103/uL) 258.0 (12.0–418.0) 277.0 (38.5–578.0) 0.145b

Differential count 126 29  
Basophil 0.3 (0–0.9) 0.3 (0–1.5) 0.553b

Eosinophil 0.3 (0–7.7) 0.1 (0–9.4) 0.058b

Neutrophil 77.4 (8.2) 80.3 (6.3) 0.074a

Lymphocyte 16.0 (9.3) 13.3 (5.4) 0.139 a

Monocyte 6.3 (2.3) 5.4 (2.0) 0.065 a

Neutrophil-to-lymphocyte ratio (NLR) 4.8 (0.9–32.3) 6.0 (2.8–28.0) 0.094b

Platelet-to-lymphocyte ratio (PLR) 1.8 (0.1–21.3) 2.1 (0.3–9.4) 0.259b

Renal function 125 29  
Urea (mg/dL) 15.2 (4.3–85.8) 20.2 (7.5–247.0) 0.018b

Creatinine (mg/dL) 0.6 (0.3–9.0) 0.6 (0.5–8.7) 0.087b

Liver function test 126 29  
AST (U/L) 22 (10–478) 39.5 (18–308) < 0.001b

ALT (U/L) 15 (6–310) 28 (6–273) 0.01
Infection marker tests  
PCT (ng/mL) 114 0.1 (0.1–85.5) 29 0.4 (0.1–62.9) < 0.001b

CRP (mg/L) 117 12.0 (0.3–252.2) 29 55.8 (0.2–334.2) < 0.001b

IL-6 (pg/mL) 10 97.5 (13.4–654.8) 22 56.6 (1.5–432.0) 0.500b

Ct value 89 27.0 (43.2) 26 30.0 (32.5) 0.040a

Ferritin (ng/mL) 27 43.3 (4.7–2735.0) 16 326.1 (38.8–606.5) 0.001b

Coagulation test  
D-dimer (ug/L) 70 1920 (69–27680) 25 3635 (930–31090) 0.001b

Fibrinogen (mg/dL) 49 480.5 (142.9) 22 433.7 (153.1) 0.216a

Electrolytes 116 29  
Natrium (mEq/L) 135.3 (9.8) 134.4 (4.9) 0.653a

Potassium (mEq/L) 3.8 (0.5) 4.0 (0.6) 0.564a

Chloride (mEq/L) 105.0 (8.5) 102.9 (6.1) 0.022a

Others  
LDH (U/L) 33 237.5 (143.0–996.0) 5 455.5 (219.0–735.0) 0.096b

Random blood glucose (RBG) (mg/dL) 114 85.0 (36.0–191.0) 28 99.0 (59.0–213.0) 0.013b

Albumin (g/dL) 71 3.2 (0.4) 27 2.7 (0.6) 0.001a

at-test.
bMann–Whitney U-test.

than in mild patients. Renal dysfunction is positively corre-
lated with the severity of COVID-19 patients on admission.

The liver plays an essential role in host defense against 
micro-organisms and involved in most systemic infections 
because it obtains a dual blood supply from systemic and 
portal circulation. Previous studies reported that 14%–76% 
of COVID-19 patients showed abnormal LFTs with 
increased levels of serum ALT and AST.12,13 The pathogen-
esis is still unknown; however, it suggested that liver dam-
age in COVID-19 patients might be directly induced by 
liver cells’ viral infection. Apart from that the treatment of 
COVID-19 including antiviral drugs (lopinavir/ritonavir, 

hydroxychloroquine), antibiotics, antipyretics (acetami-
nophen), corticosteroids, and herbal medicine are poten-
tially hepatotoxic.14 In our cases, we determined that the 
cutoff of AST and ALT were 34.5 and 27.5 U/L between 
asymptomatic/mild/moderate and severe/critical illness 
COVID-19 in pregnant women. They were slightly increased 
with the RR 4.335 (95% CI: 2.219–8.466) and 3.317 (1.732–
6.353) respectively. It was similar with study by Can et al.15 
which showed that AST and ALT elevations were generally 
mild (1-2x the upper limit of normal). Zhao et al.16 con-
cluded that abnormal LFTs in mild COVID-19 patients may 
not be associated with inflammatory status.
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Some inflammatory biomarkers have been associated 
with the severity of COVID-19 including leukocytes count 
(lymphocyte or an elevated NLR), CRP, PCT, LDH, ferri-
tin, and d-dimer.17,18 In our study, only CRP, PCT, LDH, 
ferritin, and d-dimer which has been considered differently 
between asymptomatic/mild/moderate and severe/critical 
illness COVID-19 in pregnant women. The cut-off value 
for CRP, PCT, LDH, ferritin, and d-dimer were 39.6 mg/L, 
0.42 ng/mL, 316.0 U/L, 305.1 ng/mL, and 2730 ug/L; 
respectively. CRP can be used to monitor the evolution of 
COVID-19 disease. Study by Lombardi et al.18 concluded 
that CRP was related with severity of disease or mortality. 
As the 116-amino acid precursor of calcitonin hormone, 
PCT can be synthesized in many extra thyroid tissues dur-
ing bacterial infection, which is mediated by increased con-
centrations of tumor necrosis factor alpha (TNF-a) and 
interleukin (IL)-6.19 Previous studies stated that PCT is 
positively associated with the severity of COVID-19.20,21 
Hu et al.22 showed that mean serum PCT levels were 
approximately four times higher in severe patients than in 
moderate patients and eight times higher in critical patients 
than moderate patients. It is corresponding to our result that 
it increased four times.

A pooled analysis by Henry et al.23 figured out that severe 
infection causes cytokine-mediated tissue damage and LDH 
release. Elevated LDH values are associated with worse out-
comes in COVID-19 patients. There was a >six-fold increase 
in odds of severe disease and a >16-fold increase in odds of 
mortality in patients with elevated LDH. Serum ferritin lev-
els may suggest not only as an iron overload state, but also a 
marker of inflammatory, autoimmune, infectious, or malig-
nant conditions.24 The effect of COVID-19 on the immune 
system suggests that ferritin levels are also elevated in severe 
compared to moderate cases in 21 patients with COVID-19 
in China.25 D-dimer as a fibrin degradation product is used as 
a biomarker for thrombotic disorders. Before COVID-19, 
d-dimer is not considered as a useful biomarker for bacterial 

or viral infection.26 However, elevated D-dimer and throm-
botic complications have been reported in COVID-19 
patients. Apart from that, it is associated with disease sever-
ity and hospital mortality. In non-pregnant COVID-19 
patients, D-dimer level was 0.58 ug/mL in 1551 patients with 
mild disease and 3.55 ug/mL in 708 patients with severe dis-
ease.27 Study by Poudel et al.28 revealed that ROC curve for 
d-dimer among non-pregnant patient was 0.807 (95% CI 
0.728–0.866; p < 0.001).

Blood glucose has an association with severity of COVID-
19 patients. The underlying mechanism is still unclear. 
SARS-COV-2 relies on the binding to membrane angioten-
sin-converting enzyme 2 (ACE-2) receptor to enter pulmo-
nary cells in the lungs. Patients with diabetes or uncontrolled 
glucose level might have impaired innate immunity due to 
dysfunction of macrophage and lymphocytes, which may 
lead to an increased risk of septic shock and multiple organ 
failures.29 In our case, RBG 98.5 mg/dL was used as a cutoff 
to differentiate asymptomatic/mild/moderate and severe/
critical illness COVID-19 in pregnant women with RR 2.399 
(95% CI 1.232–4.668). Study by Wang et al.30 showed that 
patients with an elevated level of blood glucose >6.1 
mmol/L or 110 mg/dL had a 58% higher risk of disease pro-
gression and 3.22-fold higher risk of fatality. This is consist-
ent with previous reports that a high glucose level contributes 
to the development of acute respiratory distress syndrome in 
COVID-19 patients.31,32

Hypoalbuminemia is correlated with the severity of 
COVID-19. Although there is no hepatocellular injury in 
COVID-19, hypoalbuminemia happens due to intense sys-
temic inflammation which increased capillary permeabil-
ity.33 In our case, hypoalbuminemia with level less than 
3.18 g/dL increased risk for severe/critical illness of COVID-
19 among pregnant women. Study by Huang et al.34 revealed 
that serum albumin level < 35 g/L at presentation indepen-
dently increased risk of death in COVID-19 by at least 
six-fold.

Table 3. Determining the cut-off of laboratory parameters to differentiate the severity of COVID-19 among pregnant women.

Laboratory parameter(s) AUC 95% CI Cut off Sensitivity (%) Specificity (%)

Ureum (mg/dL) 0.651 0.52–0.77 ⩾17.85 64.3 67.5
AST (U/L) 0.739 0.64–0.84 ⩾34.5 60.7 81.1
ALT (U/L) 0.644 0.52–0.77 ⩾27.5 53.6 80.3
PCT (ng/mL) 0.832 0.76–0.90 ⩾0.42 50.0 89.6
CRP (mg/L) 0.781 0.68–0.88 ⩾39.6 71.4 79.7
LDH (U/L) 0.757 0.54–0.97 ⩾316.0 75.0 76.5
Ferritin (ng/mL) 0.818 0.69–0.95 ⩾305.1 56.3 88.9
d-dimer (ug/L) 0.742 0.63–0.86 ⩾2730 62.5 73.2
Random blood glucose (RBG) (mg/dL) 0.654 0.53–0.78 ⩾98.5 51.9 73.9
Albumin (g/dL) 0.759 0.64–0.87 ⩽3.18 65.3 80.8
Chloride (mEq/L) 0.677 0.55–0.81 ⩽105.0 50.4 75.0
Ct value 0.628 0.51–0.75 ⩾31.0 52.0 72.7

Abbreviation: AUC = area under receiver operating characteristic curve.
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Currently, RT-PCR methods for diagnosis of COVID-19 
are able to give an estimate of the viral load. Ct values of 
PCR reaction correlate inversely with viral loads and higher 
viral loads have been seen to associate with disease severity 
and infectivity.35 In our case, the Ct value of 31.0 was used 
as a cutoff for severe/critical illness of COVID-19 in preg-
nant women. Study in New York showed that in-hospital 
mortality was 35% with a high viral load (Ct < 25; n = 220), 
18% with a medium viral load (Ct 25–30; n = 216), and 6% 
with a low viral load (Ct > 30; n = 242; p < 0.001). However, 

many studies did not find any difference between viral loads 
as determined by Ct values between symptomatic and 
asymptomatic patients.36,37

In study by Sahin et al.,8 CRP, NLR, ferritin, and AST are 
related with the severity of COVID-19 in pregnant women. 
They stated that combination of CRP and ferritin had higher 
sensitivity and negative predictive value compared with 
using other tests alone. Apart from that coagulation markers 
are not useful in predicting disease severity in pregnancy. It 
differs with our study that AST, D-dimer, and albumin were 

Table 4. Bivariate analysis of the cut-off on clinical and laboratory parameters to differentiate the severity of COVID-19 among 
pregnant women.

Parameters Severe/critical illness, 
N (%)

Asymptomatic/mild/
moderate illness, N (%)

p RR (95% CI)

Age (years old)
⩾25 26 (92.9) 108 (82.4) 0.136a 2.425 (0.614–9.577)
<25 2 (7.1) 23 (17.6)  
Urea (mg/dL)
⩾17.85 18 (64.3) 41 (32.3) 0.002b 2.929 (1.452–5.908)
<17.85 10 (35.7) 86 (67.7)  
AST (U/L)
⩾34.5 17 (60.7) 24 (18.8) <0.001b 4.335 (2.219–8.466)
<34.5 11 (39.3) 104 (81.3)  
ALT (U/L)
⩾27.5 15 (53.6) 25 (19.7) <0.001b 3.317 (1.732–6.353)
<27.5 13 (46.4) 102 (80.3)  
PCT (ng/mL)
⩾0.42 14 (50.0) 12 (10.5) <0.001b 4.462 (2.433–8.183)
<0.42 14 (50.0) 102 (89.5)  
CRP (mg/L)
⩾39.6 20 (71.4) 24 (20.3) <0.001b 5.795 (2.766–12.144)
<39.6 8 (28.6) 94 (79.7)  
LDH (U/L)
⩾316.0 3 (75.0) 8 (23.5) 0.065a 7.364 (0.856–63.333)
<316.0 1 (25.0) 26 (76.5)  
Ferritin (ng/mL)
⩾305.1 9 (56.3) 3 (11.1) 0.001b 3.321 (1.602–6.886)
<305.1 7 (43.8) 24 (88.9)  
d-dimer (ug/L)
⩾2730 15 (62.5) 19 (26.8) 0.002b 2.990 (1.467–6.094)
<2730 9 (37.5) 52 (73.2)  
Random blood glucose (RBG) (mg/dL)
⩾98.5 14 (51.9) 30 (26.1) 0.009b 2.399 (1.232–4.668)
<98.5 13 (48.1) 85 (73.9)  
Albumin (g/dL)
⩽3.18 21 (80.8) 25 (34.7) <0.001b 4.748 (1.948–11.573)
>3.18 5 (19.2) 47 (65.3)  
Chloride (mEq/L)
⩽105.0 21 (75.0) 59 (50.4) 0.019b 2.438 (1.106–5.372)
>105.0 7 (25.0) 58 (49.6)  
Ct value
⩾31.0 13 (52.0) 24 (27.3) 0.020b 2.225 (1.128–4.389)
<31.0 12 (48.0) 64 (72.7)  

aFischer Exact test.
bChi-square test.
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laboratory parameters impacted the most to the severity of 
COVID-19 in pregnant women.

The limitation is only few numbers of subjects included in 
this study because the trend of COVID-19 is varied from time 
to time in Indonesia. Apart from that due to cross-sectional 
study, we cannot predict the outcome from the severity of 
COVID-19. Meanwhile, the study concerning laboratory 
parameters in COVID-19 pregnant patients in the world is still 
limited; therefore, this study is still new for the obstetrician’s 
knowledge in facing COVID-19 pregnant patients.

Conclusion

Of all laboratory parameters, urea, AST, ALT, PCT, CRP, LDH, 
ferritin, D-dimer, random blood glucose, Ct values, albumin, 
and chloride differs between asymptomatic/mild/moderate and 
severe/critical illness COVID-19 in pregnant women; AST, 
D-dimer, and albumin were laboratory parameters impacted 
the most to the severity of COVID-19 in pregnant women.
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