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Objectives: The purpose of this study was to evaluate the laboratory measurements and thorax computed
tomography (CT) findings of pregnant women with COVID-19.

Methods: This was a single-center, observational study performed in a Training and Research Hospital from
March 1 to May 31, 2020. Laboratory data, clinical conditions, and thorax CT images of pregnant women with
COVID-19 were analyzed retrospectively. The patients who agreed to the image and were not suspected of
pneumonia were classified according to their degree of lung involvement.

Results: A total of 155 pregnant women have included in the study, and the thorax CT of 86 (55.5%) pregnant
women who participated in the study was evaluated. While no symptoms were observed in 44 (28.4%) of the
pregnant women, the most common symptoms were dyspnea and cough in 27 (17.4%). Of the pregnant wom-
en evaluated for thorax CT, 24 (27.9%) had negative, 19 (21.1%) had mild involvement, 30 (34.9%) had moder-
ate involvement, and 13 (15.1%) had heavy involvement. C-reactive protein (CRP) levels of pregnant women
with negative tomography were 4.5 (0.7-83.4) mg/L, 13.4 (0.7-107.3) mg/L with mild involvement, 37.7 (3.8-
292.6) mg/L with moderate involvement and, 48.6 (5.7-234.1) mg/L with heavy involvement (p<0.001).

Conclusion: All factors affecting the prognosis for pregnant women with COVID-19 have not been fully eluci-
dated. It was determined that a significant frequency of pregnant women was asymptomatic. In addition, an
increase was observed in the CRP level according to the severity of pneumonia, while no similar difference was
found in the D-dimer level.
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INTRODUCTION

The disease due to coronavirus infection appeared in Wuhan, China, in December 2019,
spread rapidly worldwide and created a major public health problem.!" In February 2020, the
World Health Organization defined the virus, which is the causative agent of the disease as
“severe acute respiratory syndrome coronavirus 2" and the disease as COVID-19. By February
8, 2021, worldwide, a total of 106,056,229 patients were diagnosed with COVID-19 infection,
and 2,315,156 of them lost their lives. In Turkey, at the same time, in comparison to the world-
wide numbers, 2,531,456 patients were diagnosed, while a total of 26,797 deaths occurred.
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Pregnant women are more susceptible to respiratory in-
fections, but when the current data were evaluated, no in-
creased sensitivity of COVID-19 infection and no significant
difference was found in terms of clinical course in pregnant
women compared to the normal population.”? No evidence
of intrauterine infection and congenital infection has been
found, but it is difficult to make a firm decision on this issue
as the number of cases is low.?!

Pregnant women who suffer complaints such as cough,
shortness of breath, fever, or have a contact history are giv-
en diagnostic tests with suspicion of COVID-19." The diag-
nosis can be made by detecting reverse transcriptase poly-
merase chain reaction (RT-PCR) in the swab from the nasal
or oropharyngeal regions, by conducting serological tests
such as rapid antibody tests that detect ELISA or IgM/IgG,
or by antigen tests of the virus with suboptimal sensitivity.
156 Methods such as lung ultrasound and thorax computed
tomography (CT) can be used to evaluate lung findings in
pregnant women.”#l

Although being asymptomatic or mildly symptomatic is a
good prognosis for patients, COVID-19 disease can cause
many symptoms, from pneumonia to acute respiratory dis-
tress syndrome and even death.”'® To date, there are few
reports in the literature focusing on clinical, laboratory, and
thorax CT results of pregnant women with COVID-19. With-
in this study, patients are classified according to thorax CT
findings as mild, moderate, and severe; and these groups
are compared for their clinical behavior and laboratory test
results.

This study aimed to investigate the relationship between
laboratory measurements and thorax CT findings in preg-
nant women with COVID-19.

METHOD

This retrospective, single-center observational study was
conducted on all pregnant women over 18 years of age
with COVID-19 and who applied to Training and Research
Hospital between March 1 and May 31, 2020. A total of
155 pregnant women with positive RT-PCR with thorax CT
or diagnosed with COVID-19 were included in the study.
Pregnant women who refused to participate in the study,
those with suspicious thorax CT findings, and patients with
chronic lung disease and a history of pulmonary tuberculo-
sis were excluded from the study. The flow diagram of the
study is shown in Figure 1.

Demographic features of patients, age, gestational age, ob-
stetric history, chronic diseases, symptoms, thorax CT find-
ings, vital signs (fever and peripheral blood oxygen satu-

Figure 1. The flow diagram of the study.

ration values), COVID-19 contact history, and treatments
were examined. In accordance with the guidelines of the
Ministry of According to Ministry of Health at that time, a
nasal swab was taken from every pregnant woman who ap-
plied to our clinic with the suspicion of COVID-19, a thorax
CT was requested, and a blood test was performed. A ra-
diation protective barrier was placed around the umbilicus
during the thorax CT scan. The following parameters were
evaluated in the blood tests taken before the patients were
given any treatment; lymphocyte, D-Dimer, ferritin, and C-
reactive protein (CRP). All measurements were taken from
the test results, which were initially applied to patients with
COVID-19. After all evaluations, patients with indications for
hospitalization were hospitalized. Those with indications for
hospitalization; it was as follows; those with moderate or se-
vere involvement in thorax CT, those who have complaints,
especially dyspnea, the peripheral blood oxygen saturation
value below 93% in the room air, and those with 4 blood pa-
rameters which were associated with poor prognosis based
on the guidelines published by the Turkey Health Ministry.'

Patients undergoing thorax CT imaging were classified by
radiologists as negative, mild, moderate, and severe. The
groups were classified as follows: negative if there are no
lung findings supporting pneumonia; severe if there are bi-
lateral, diffuse, multifocal, with consolidating ground-glass
opacities; and mild if there are unilateral, non-consolida-
tion, ground-glass opacities with no specific distribution.
Those between severe and mild were classified as moder-
ate. The risk classification of patients with involvement in
thorax CT was determined subjectively by the radiologist.

Statistical analyses were performed using IBM SPSS v.22
for Windows software. The distribution normality of the
continuous variables was calculated with the Kolmogorov-
Smirnov test. Descriptive statistics were expressed as mean,
standard deviation, median, minimum, and maximum for
continuous data and frequency and percentage for cat-
egorical data. The groups were compared with the Krus-
kal-Wallis test for the non-normally distributed variables.
Post-hoc multiple comparison analysis was performed with
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significant values that have been adjusted with Bonferroni
correction. Yates' Chi-square test was used for categorical
variables in sparse contingency tables. Analyses of p<0.05
were considered statistically significant.

RESULTS

A total of 155 COVID-19 pregnant patients were included in
the study. Obstetric characteristics, symptoms, and treat-
ments of pregnant with COVID-19 are summarized in Table 1.

Table 1. Obstetric features, symptoms and treatments of

pregnant with COVID-19

Mean+SD
Maternal age (years) 27.9+6.4
Gestational age (weeks) 27.4+9.7

Median (min-max)

Gravida 2.0(1.0-8.0)
Parity 1.0 (0.0-6.0)
n (%)
Contact history
No 77 (49.7)
Yes 78 (50.3)
Chronic disease
None 149 (96.1)
Type 2 diabetes mellitus 4(2.6)
Hypothyroid 2(1.3)
Treatments
None 74 (47.7)
Hydroxychloroquine 45 (29.0)
Hydroxychloroquine+azithromycin 8(5.2)
Hydroxychloroquine+azithromycin+ 11(7.1)
oseltamivir
Hydroxychloroquine+lopinavir/ritonavir 12(7.8)
Hydroxychloroquine+lopinavir/ritonavir+ 5(3.2)
azithromycin
Symptoms
None 44 (28.4)
Cough 24 (15.5)
Dyspnea 9 (5.8)
Anosmia 2(1.3)
Tiredness 19(12.2)
Fever +cough 8(5.2)
Dyspnea+cough 27 (17.4)
Fever+dyspnea+cough 15(9.7)
Cough+fever+anosmia 5(3.2)
Diarrhea 2(1.3)

SD: Standard deviation.

Thorax CT of 86 (55.5%) pregnant women who participated
in the study was evaluated. Of the pregnant women evalu-
ated for thorax CT, 24 (27.9%) had negative, 19 (21.1%) had
mild involvement, 30 (34.9%) had moderate involvement,
and 13 (15.1%) had heavy involvement.

When fever measurements of pregnant women were eval-
uated according to thorax CT findings, fever was found to
be 36.5(36.0-37.0) C°in those with CT negative, 36.5 (35.6-
38.0) C° in those with mild involvement, and 36.5 (35.5-
37.7) C° in those with moderate involvement, and 36.7
(35.6-39.0) C° in those with heavy involvement (p=0.491).
Laboratory measurements according to thorax CT findings
are summarized in Table 2.

When symptoms of pregnant were evaluated according to
thorax CT findings, CT findings negative was 14 (53.8%),
mild involvement was 6 (23.1%), moderate involvement
was 6 (23.1%), and heavy involvement was 0 (0.0%) of
asymptomatic pregnant women. Symptoms of pregnant
women with COVID-19 according to thorax CT findings are
summarized in Table 3.

DISCUSSION

This study was the single-center study performed, which
involved COVID-19 pregnant patients. The patients were
divided into groups according to their thorax CT findings
and were analyzed for their relationship with respect to
symptoms and clinical and laboratory values for each

group.

Lippi and Favaloro scanned about 80 documents in a
letter to the editor and showed that patients with severe
COVID-19 had higher D-dimer values than lighter forms of
COVID-19, according to recent literature data.'? However,
the documents examined did not include the pregnant
patient group whose D-dimer levels rise up physiologically
as a natural result of the pregnancy; however, this study
represents a large series of that specific group. This study
has shown that as the thorax CT findings got severe, there
was an increase in D-dimer levels; nevertheless, it was not
statistically significant. Therefore, in our opinion, D-dimer is
not a prognostic factor in pregnant patients. In the study of
Zhang et al., which included 343 patients, which also does
not concern the pregnant patient group, the optimum cut-
off value of D-dimer was taken as 2.0 ug/mL, and patients
with D-dimer >2.0 pg/mL were compared with <2.0 ug/
mL. A higher incidence of mortality was detected in
patients with >2.0 ug/mL."* In a study conducted by Wang
et al. retrospectively to evaluate the clinical features and
laboratory test results of the disease in pregnant women,
they found that CRP and D-dimer levels were significantly
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Table 2. Laboratory measurements according to thorax CT findings

Negative (n=24) Mild (n=19) Moderate (n=30) Heavy (n=13) p
CRP (mg/L) 4.5 (0.7-83.4) 13.4(0.7-107.3) 37.7 (3.8-292.6) 48.6 (5.7-234.1) <0.001
D-dimer (mg/L) 1.7 (0.3-7.2) 1.6 (0.6-6.7) 1.8 (0.8-7.1) 2.1(0.2-10.5) 0.466
Lymphocyte (10%/uL) 1.6 (0.8-3.8) 1.1 (0.5-1.9) 1.3 (0.6-6.3) 1.2 (0.5-8.5) 0.008
Ferritin (ng/mL) 25.7 (5.8-118.0) 20.1 (9.4-137.6) 32.2 (14.8-355.4) 49.5 (10.6-227.1) 0.002
Blood oxygen saturation (%) 98.0 (96.0-100.0) 98.0 (96.0-100.0) 97.0 (88.0-100.0) 96.0 (88.0-98.0) 0.002

CRP: C reactive protein; CT: Computed tomography.
Data are presented as median (minimum-maximum).
Kruskal-Wallis test.

Table 3. Symptoms of pregnant women with COVID-19 according to thorax CT findings

Negative (n=24) Mild (n=19) Moderate (n=30) Heavy (n=13) p
None 14 (53.8) 6(23.1) 6(23.1) 0(0.0) 0.009
Cough 4(33.3) 3(25.0) 5(41.7) 0(0.0)
Dyspnea+cough 2(13.3) 2(13.3) 6 (40.0) 5(334)
Fever+dyspnea+cough 0(0.0) 2(20.0) 2(20.0) 6 (60.0)

CT: Computed tomography.
Data are presented as n (%).
Yates' Chi-Square test.

higher than those who were not pregnant.'" In this study,
30 pregnant and 42 non-pregnant were conducted.

In a study of 158 pregnant women with COVID-19 by An-
drikopoulou et al., they found the symptoms of fever, my-
algia, cough, sore throat, dyspnea, congestion, chest pain
or pressure, diarrhea, headache, loss of taste or smell, and
nausea.'™ They classified the disease according to symp-
toms as either “mild or asymptomatic” or “moderate or se-
vere." They found a significantly higher risk of chest pain,
pressure, and cough in the moderate or severe disease
group. In this study, symptoms such as anosmia, cough, fe-
ver, weakness, shortness of breath, diarrhea, or a combina-
tion of these were observed, as well as pregnant women
without symptomes. In this study, the patients were classi-
fied objectively as negative, mild, moderate, and heavy ac-
cording to their thorax CT findings rather than their symp-
toms. Accordingly, when the CT findings were compared
with symptoms, it was found that as the number of symp-
toms increased, thorax CT findings got worse. In addition,
no severe thorax CT findings were found in the asymptom-
atic group.

In a study conducted by Wang et al. in China, the data of
114 COVID-19 patients were retrospectively analyzed and
found a negative correlation between thorax CT findings

and peripheral blood oxygen saturation.'® In other words,
the heavier the CT findings get, the more peripheral blood
oxygen saturation values decrease. Similar to the study of
Wang et al., when peripheral blood oxygen saturation val-
ues were compared with thorax CT groups, the similarity
was observed in this study.

In the study of Wang et al., a negative correlation was also
found between lymphocyte counts and CT findings."® In a
letter to the editor published by Lin et al., they retrospec-
tively looked at the data of 147 patients and found that fer-
ritin values were significantly higher for severe patients.!'”!
In a study conducted by Terpos et al.,, they found that CRP
values correlated with the severity of the disease. The same
study says that lymphopenia has a very important role in
prognosis."¥When the lymphocyte count, ferritin, D-dimer,
and CRP levels, which were determined by the Turkey Min-
istry of Health as poor prognostic factors, were compared
with thorax CT findings, it was found that with the excep-
tion of D-dimer, all other factors differed significantly be-
tween thorax CT groups.

CONCLUSION

In this study, it was determined that a significant frequency
of pregnant women with COVID-19 was asymptomatic. In
addition, an increase was observed in the CRP level accord-
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ing to the severity of pneumonia, while no similar differ-
ence was found in the D-dimer level. However, more stud-
ies need involving pregnant patient series are needed.
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