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Abstract

Background: Pregnant women have supposedly been among the most vulnerable groups since the
onset of COVID-19 crisis. Some of the complications of COVID-19 are expected to be more
severe in pregnant women, which could be attributed to physiological changes occurring during
pregnancy. The aim of this study was to determine the clinical as well as laboratory characteristics
of pregnant women with COVID-19 infection.

Methods: In this retrospective study, the medical records of all pregnant women with COVID-19,
who were admitted in a tertiary hospital in Iran over the period between March and November
2020, were meticulously reviewed. The clinical and laboratory characteristics of 42 pregnant
women with RT-PCR confirmed COVID-19 infection were assessed. Statistical analyses were
performed on Stata 16.0. All statistical tests were two-tailed at the significance level of P <0.05.
Results: At the time of the study, 42 pregnant women had the symptoms of COVID-19 and were
hospitalized. The most common clinical signs of COVID-19 were: fever (69.0%), fatigue (31.0%),
dyspnea (28.6%), and pharyngalgia (23.8%). In addition, the most common laboratory symptoms
were: an increase in C-reactive protein (CRP) (69.0%), leukocytosis (66.7%), and
lymphocytopenia (66.7%). Ground glass opacity (GGO) was a common (83.33%) finding in long
computed tomography (CT scan).

Conclusion: The finding of this study indicated that most common clinical symptoms and
laboratory parameters in pregnant women with COVID-19 were similar to those of non-pregnant
women with COVID-19 infection as reported by other researchers.
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Introduction

oronaviruses (COVID-19) are a family of
viruses that involve vital organs such as the respiratory
system, the digestive system, the nervous system,
hematology, and kidneys (1). However, the virus has
the greatest impact on the respiratory system with a
wide range from colds to acute respiratory syndrome

(2, 3). COVID-19 infection can affect people of all
ages, and pregnant mothers are no exception in this
regard. Pregnant women have been identified as a
vulnerable group compared to the general population
since the onset of COVID-19 crisis (4). The positive
screening rates for pregnant women with COVID-19
infection have been reported to be 0.03% in Japan (5),
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3.4% in India (6) and 1.5% in the United States (4).
Pregnant women tolerance to hypoxia decreases due to
the weakened immune system and physiological
changes in the respiratory system (7). Pneumonia,
respiratory problems, and the risk of death are also
expected to be high in pregnant women with COVID-
19 infection (7).

Clinical  manifestations and  complications
associated with COVID-19 infection are not exactly
known in pregnant women (9), and the results of
research studies in this regard have been contradictory,
too (10). Most pregnant women with COVID-19
infection experience mild to moderate symptoms,
about 10 to 15 percent experience severe symptoms,
and less than three percent require intensive care (8, 9).
Mirbeyk et al. (2021), in a systematic review of 37
studies, showed that the commonest symptoms for
pregnant women with COVID-19 infection were:
fever, cough, and myalgia (8) . In another study, the
Centers for Disease Control and Prevention (CDC)
compared the symptoms of 8207 pregnant women with
those of 83025 non-pregnant women with COVID-19
infection. The finding of their study illustrated that the
need for hospitalization and intubation was higher in
pregnant women (10-12). Other studies, nonetheless,
did not report any differences in the symptoms of
pregnant and non-pregnant women with COVID-19
infection (8, 13). Some researchers reported that acute
syndrome and sever symptom were higher in non-
pregnant women.

Despite the global spread of the disease, the
epidemic and clinical patterns, and the risks associated
with COVID-19 infection for pregnant women are not
vividly known yet. The signs and symptoms of this
infection vary according to living conditions, the
availability of medical facilities and care as well as
people's knowledge of this disease. Studies on the
effect of COVID-19 infection on pregnant women in
Iran are also limited in scope. Therefore, this study was
performed to determine the clinical and laboratory
manifestations of pregnant women with COVID-19
infection, who referred to Rouhani Hospital in Babol in
2020.

Materials & Methods

This retrospective study was approved by the
Institutional Review Board of Babol University of
Medical Sciences (ID: IR.MUBABOL.HRI.REC.
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1399.010). The underlying study included all pregnant
women who were admitted in a tertiary hospital in Iran
over the period between March and November 2020. In
our hospital, at admission, sputum and throat swab
specimens were obtained from all pregnant women
who were suspected of having COVID-19 and were
also willing to participate in the study. The real time
polymerase chain reaction (RT-PCR) test for SARS-
Cov-2 RNA was also performed according to the
guidelines of the World Health Organization (WHO).
In addition, five mL of intravenous blood was taken
from each patient for laboratory tests including a
complete blood count and serum biochemistry if
necessary. Moreover, a lung Computed tomography
(CT) scan was performed on pregnant women with
Covid-19 infection. Pregnant women were covered
with a lead blanket before undergoing an abdominal
and pelvic CT scan, and were exposed with a low
radiation dose (mean £ SD, 4.1 £ 0.9 mGy). Pulmonary
involvement was assessed by criteria such as
consolidation, ground glass opacity (GGO) and mixed
GGO. All imaging features were evaluated by two
experienced radiologists and an infectious diseases
specialist. From March to Nov, 2020, 42 pregnant
women with Covid-19 were admitted in our hospital.
Medical records of all 42 pregnant women with
polymerase chain reaction (PCR) test confirmed that
COVID-19 infection had thoroughly been assessed.
Then, all the data regarding maternal age, reproductive
data (gestational age, gravidity, history of miscarriage,
and history of previous section), comorbidities, clinical
characteristics including fever, fatigue, dry cough,
myalgia, dyspnea, pharyngalgia, vomiting, diarrhea,
and radiologic characteristics (white blood cell count,
lymphocyte count, C-reactive protein, and lung CT
scan) were extracted.
Statistical analysis
Continuous and categorical variables were described
by mean+standard deviation (SD) and counts
(percentages), respectively. Statistical analyses were
performed on Stata 16.0 (Stata Corp, College Station,
TX, USA). All statistical tests were two-tailed at the
significance level of P <0.05.
Results

42 pregnant women with COVID-19, 37 (88.1%)
were at > 38 week of gestation at admission. The
remaining women (11. 9%) had been infected by
COVID-19 in the first or second trimester. The mean
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gestational age of patients was 27.5 + 6.1 years. At
least one comorbid disease was observed in 42.9% (n =
18) of the pregnant women with COVID-19 (Table 1).

Table 2: Clinical and laboratory characteristics of
women with COVID-19 infection in a hospital in Iran
(n=42)

[ Downloaded from caspjrm.ir on 2026-06-13 ]

Table 1. Demographic and reproductive characteristics Signs and symptoms N (%6)
of women with COVID-19 infection in a hospital in
Iran (n=42) Fever 29 (69.1)
Variables N (%0) Fatigue 13 (31.0)
Age (year), Mean (SD) 27.5(6.1)
Gestational age (weeks), Mean (SD)  35.8 (5.9) Dry cough 18 (42.9)
Gravidity” .
< 18 (42.9) Myalgia 8 (19.0)
>2 24 (57.1) Dyspnea 12 (28.6)
History of abortion )
No 31 (73.8) Pharyngalgia 10 (23.8)
Yes 11 (26.2) Vomiting 7 (16.7)
Comorbidities
No 24 (57_1) Diarrhea 7 (16.7)
Y?S . s 18 (42.9) Laboratory characteristics
History of previous C-section
No 14 (60) WBC? (x10%/L), Mean (SD) 15.0 (4.7)
Yes 6 (30)
*C-section: cesarean section WBC (x109/ L)
<11.0 14 (33.3)
The commonest symptoms in hospitalized pregnant
women with COVID-19 were: fever  (69.1%), =110 28 (66.7)
fatigue (31.0%), dry cough (42.9%), myalgia (19.0%), LYM? (x10°L), Mean (SD) 1.0 (0.9)
and dyspnea (28.6%). The commonest laboratory
symptoms in pregnant women with COVID-19 were: LYM (x10°/L)
an increase in blood CRP (69.0%), leukocytosis (white <10 28 (66. 7)
blood cell count >11x109/L) and lymphocytopenia
(Lymphocyte count <1.0 x109/L. According to chest 21.0 14 (33.3)

computed tomography, 15 (83.3%) patients showed
ground-glass opacity (GGO) (Table 2).

According to the prescriptions, the pregnant
women with  COVID-19 received painkillers,

CRP? (mg/L), Mean (SD)

CRP (mg/L), (mg/L)

44.38 (34.55)

o . . 05-10 13 (31.0)
antibiotic, and antiviral treatment. Additionally,
pregnant women with dyspnea received lung inhale 10-116 29 (69.0)
such as combivent respimat (every 6h, with nebulizer). Tong CT?
None of the patients required intubation and invasive g
ventilation in the disease course. 39 patients (92.9%) GGO® 38 (90.5)
had decreased oxygen saturation. The mean duration of

Normal 4 (9.5)

hospitalization was 4.9 + 2.5 days. Finally, 39 pregnant

women were discharged in good general condition.
However, three pregnant women were transferred to
the intensive care unit (ICU) between the 16 and 24
gestational weeks due to their severe dyspnea.

WBC: White blood cell count, 2LYM: Lymphocyte count,
3CRP: C-reactive protein, “CT: Computerized tomography,
*GGO: Ground-glass opacity
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Discussion
The commonest symptom in pregnant women with

COVID-19 was fever, followed by cough. A
systematic review of 37 studies also reported fever and
cough as the commonest symptoms in pregnant women
with COVID-19 (8) . Other researchers such as Kuzan
et al. in Turkey (14), Vizheh et al. in Iran (13), and
Chen et al., in China (15) also reported fever as the
commonest symptom. Fever was also reported as the
commonest symptom in non-pregnant women (16).
Fever is normally the body's first defense system
against infection and virus (20). It is a complex
cytokine-mediated physiological response that drives
both the innate arms and the adaptive immune arm,
including adrenergic pathways (17). Guan et al.,
reported fever in 42.8% of COVID-19 patients at
admission and 88.7% during hospitalization (18). High
fever (above 39 °C) was associated with a higher
probability of acute respiratory distress syndrome (17).

In addition, the finding of this study has shown that
the commonest problem with laboratory parameters
was an increase in blood CRP. Blood CRP level is
commonly wused as a nonspecific marker of
inflammation. CRP is usually normal in mild viral
infections but is significantly increased in patients with
COVID-19 infection. CRP testing is probably useful in
the initial evaluation of COVID-19 patients (19). A
study of 140 patients with COVID-19 showed that
CRP level increased in 91 patients at the time of
admission. They found CRP in severe cases of 41.8 mg
/ L and suggested that high CRP levels could
effectively predict respiratory deterioration (20).
Similarly, in a meta-analysis, Saho et al., compared
CRP in 849 deceased cases with COVID-19 and 1896
patients recovering from COVID-19. They reported
high concentrations of CRP in deceased patients and
further showed that CRP could effectively predict the
prognosis of COVID-19 (21). A retrospective

multicenter study of 3,219 patients also showed an
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association between high CRP levels and in-hospital
deaths (22).

Furthermore, out of 42 pregnant women with
COVID-19 in this study, 11 had pulmonary
involvement. The predominant pattern of lung injury
due to COVID-19 infection was pure GGO), which
was in line with Line et al’s study (23). GGO is
described as a weak reduction in the lung parenchyma
while maintaining the visual margin (24). GGO is one
of the main findings of lung CT scan in COVID-19,
but its presence is not specific to viral pneumonia. In
fact, GGO is a radiological sign of various pathologies
with acute and chronic clinical manifestations of lung.
In evaluating an issue with a GGO or diffuse focus, the
radiologist must know the patient's medical history to
make a valid diagnostic hypothesis (25). The long CT
scan findings in asymptomatic patients with COVID-
19 were often peripherally and predominantly round
GGO (24).

Another finding of this study was that out of 42
pregnant women, only 5 were hospitalized in the first
and second trimesters of pregnancy, but the rest were
in the third trimester. In two reports examining 18
pregnancies with COVID-19 disease, all mothers
became infected in the third trimester (26, 27). In a
study conducted by Delahoy et al. among 596 women
with COVID-19, 2.3% were in the first trimester,
10.2% were in the second trimester, and 87.4% were
hospitalized in the third trimester. The commonest
reason for hospitalization in the third trimester was
obstetric symptom (26).

This study has several limitations. First, we
examined hospitalized pregnant women only in a
single center, and outpatient treatment cases were not
included in the study. Also, limited laboratory tests
were evaluated in this study. We were not able to
assess all related laboratory tests used for COVID-19

patients.
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Conclusion

In the present study, the commonest clinical
symptoms, laboratory parameters and pulmonary
involvement in pregnant women with COVID-19 were:
fever, increased CRP, and GGO. This finding is
similar to the results of studies on non-pregnant women
with COVID-19 infection, as reported by other
researchers.
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