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ABSTRACT

OBJECTIVES: To evaluate clinical features, laboratory test results, maternal and neonatal outcomes of

pregnant patients with the Coronavirus disease (COVID-19).

BACKGROUND: COVID-19 is a highly contagious disease caused by a severe acute respiratory coronavirus
2 (SARS-CoV-2). Healthy pregnant women are more susceptible to developing COVID-19.

METHODS: We reviewed clinical data from pregnant patients with a laboratory-confirmed SARS-CoV-2, who
were admitted to two tertiary care hospitals in Turkey. Demographic, clinical characteristics, laboratory test
results, imaging findings, treatment received, maternal and neonatal outcomes were collected.

RESULTS: A total of 24 pregnant women were enrolled in this study. The mean maternal and gestational
age was 26.9+5.37 years and 24.15+10.61 weeks, respectively. Cough was observed as the most common
symptom (n=15; 62.5 %). The lowest lymphocyte percentage was 20.83+13.05 (%). Nine women have
delivered by Caesarean section, while one had a vaginal birth. One woman with critical COVID-19 died 2
days later postpartum. The neonate had been transferred to neonatal intensive care unit and died within 24

hours of birth.

CONCLUSION: Our findings showed that except for one patient, the clinical course of COVID-19 during
pregnancy was mild. Early hospitalization of pregnant women with confirmed and suspected COVID-19,
liberal testing for SARS-CoV-2, active management with a multidisciplinary team seemed to be critical to

recovery (Tab. 3, Ref. 31). Text in PDF www.elis.sk

KEY WORDS: Coronavirus, COVID-19, pregnancy, SARS-Cov-2.

Introduction

The coronavirus disease (COVID-19) labelled as SARS-
CoV-2, has been rapidly spreading worldwide from China to
other countries in last few months and World Health Organiza-
tion (WHO) declared the coronavirus infection as a pandemic (1,
2). The first case from Turkey was reported on March 13, 2020.
Covid-19 is a subgroup of coronavirus family, it is genomically
similar to 80 % and 50 % SARS-CoV and MERS-CoV, respec-
tively (3). Rapidly, this coronavirus, namely SARS-CoV-21, has
spread worldwide, leading to a serious lung inflammation, acute
respiratory distress syndrome (ARDS), cardiac and renal injury,
especially in patients with older age and comorbidities (diabetes
mellitus, hypertension, and heart failure) (4).
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Evidence from the literature indicates that healthy pregnant
women are more susceptible to developing COVID-19 due to
their immune response that predisposes them to develop COV-
ID-19 (5). Therefore, the cytotoxic activity of lymphocytes from
healthy pregnant women was significantly reduced by proges-
terone at concentrations present in the serum during pregnancy
(6). Many physiological changes in the maternal respiratory sys-
tem make pregnant women highly susceptible to infections (7).
Moreover, coronavirus infections have adverse effects not only
on the mother but also on the fetus such as miscarriage, preterm
birth, fetal demise, delivery of low birth-weight infants (8, 9).
However, more studies are needed in the aspects of the impact of
COVID-19 infection on maternal and neonatal outcomes.

We aimed to analyze the clinical manifestations, maternal and
neonatal outcomes of COVID-19 during pregnancy in two tertiary
care hospitals in Turkey.

Materials and methods

The research protocol used in this study was approved by the
Istanbul Medeniyet University, Goztepe Training and Research
Hospital, Clinical Studies Ethics Committee. We conducted a ret-
rospective cohort study in pregnant women who were confirmed
to have COVID-19 by a real-time quantitative reverse transcrip-
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Tab. 1. Demographic and clinical characteristics of pregnant women with COVID-19 (n=24).
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Characteristics Mean+SD n (%)
Age (y) 26.9+5.37
Gestational age at diagnosis (wk) 24.15+10.61
Gravidity 2.17+3.94
Parity 0.78+1.12
Body mass index 28.81+4.19
Pre-pregnancy existing co-morbidities
Hypothyroidism 1(4.1)
Asthma 1(4.1)
Epilepsy 1(4.1)
Pregnancy complications
Placental previa 1(4.1)
Gestational diabetes 2(8.3)
Preeclampsia 2(8.3)
Placenta accreta 141
Number of days hospitalized 7.30+4.43
Symptoms
Asymptomatic COVID-19 6 (25)
Symptomatic COVID-19 18 (75)
Covid-19 symptoms at first positive SARS-CoV-2 test
Fever 13 (54.1)
Nasal congestion 1(4.1)
Anosmia 1(4.1)
Cough 15 (62.5)
Shortness of breath/dyspnea 5(20.8)
Diarrhea 3(12.5)
Myalgia 13 (54.1)
Maximum body temperature (°C) 37.2+0.77
With pneumonia
Mild 1(4.1)
Moderate -
Severe 1(4.1)
Respiratory co-infection -
Highest respiratory rate (breaths/min) 16.69+2.54
Lowest oxygen saturation ( %) 96.69+2
Systolic blood pressure (mmHg) 115.21£8.97
Diastolic blood pressure (mmHg) 70.21+8.32
Pulmonary Imaging
us -
Chest CT 5(20.8)
CXR 5(20.8)
Chest CT scan with ground-glass opacity 3 (60)
Treatment
Oseltamivir + hydroxy-chloroquine + azithromycin 5(20.8)
Hydroxy- chloroquine + lopinavir + ritonavir +azithromycin 1(4.1)
Hydroxy- chloroquine + azithromycin + ceftriaxone 1(4.1)
Hydroxy- chloroquine + azithromycin 1(4.1)
Oseltamivir +hydroxy- chloroquine + azithromycin + ceftriaxone 1(4.1)
Hydroxy- chloroquine + lopinavir + ritonavir + ceftriaxone 1(4.1)
Lopinavir + ritonavir + ceftriaxone 1(4.1)
Lopinavir + ritonavir + ceftriaxone + doxycycline 1(4.1)
Supportive therapy based on symptoms 5(20.8)
Respiratory support
Nasal cannula 3(12.5)
Mechanical ventilation 1(4.1)
Admission to intensive care unit 1(4.1)
Maternal mortality 1(4.1)

SD — standard deviation; US — ultrasound; CT — computed tomography; CXR — chest x-ray

tion PCR (qRT-PCR) admitted to Istanbul Medeniyet Univer-
sity Goztepe Training and Research Hospital and University of
Health Sciences Derince Training and Research Hospital from

March 11,2020 to July 1, 2020. Two authors
evaluated the possibly eligible patients for
concordance with the inclusion criteria for
the study. All participants with a positive
COVID-19 test result during any trimester
of pregnancy, regardless of symptoms and
age were included. Patients with negative
results obtained by nasopharyngeal swabs
and real-time PCR were excluded. Patients
with clinical symptoms for COVID-19 (e.g.,
fever, cough and shortness of breath) under-
went qRT-PCR to detect SARS- CoV-2 in
nasopharyngeal swabs.

The demographic and clinical charac-
teristics of pregnant women with COV-
ID-19 were recorded. Laboratory tests in-
cluded a complete blood count, aspartate
transaminase (AST), alanine transaminase
(ALT), C-reactive protein (CRP), D- dimer,
lactate dehydrogenase (LDH), and creatine
kinase. Fetal heart rate (FHR) monitoring
via cardiotocography when pregnancy is >
26-28 weeks of gestation, and ultrasound
assessment of fetal growth and amniotic
fluid volume with umbilical artery Doppler
were performed. Some patients with symp-
toms underwent chest radiography and/or
chest computed tomography (CT). Typical
CT manifestations of COVID-19 such as
bilateral ground-glass opacities, consoli-
dation, an occasionally rounded morphol-
ogy, and peripheral lung distribution were
consistent with the guidelines of the Fleis-
chner Society (10, 11). According to the
WHO, patients are divided into six types:
uncomplicated illness, mild pneumonia, se-
vere pneumonia, acute respiratory distress
syndrome, sepsis, and septic shock (12).

Hospital course, intensive care unit
(ICU) transfer, requirement for mechani-
cal ventilation, complications including
acute respiratory distress syndrome, and
disposition including discharge, maternal
death were determined based on the docu-
mentation. Based on the Covid-19 national
guidelines issued by the Scientific Commit-
tee of Turkish national Ministry of Health,
patients were followed up and treated (13).
When the women were stable, did not have
shortness of breath or did not require oxy-
gen, they were discharged and home con-
finement was considered.

In addition, gestational age at delivery, mode of delivery, neona-
tal birthweight, Apgar scores and neonatal intensive care unit admis-
sion, neonatal, pneumonia, and neonatal death were documented.
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Statistical analyses
Continuous variables are presented as the mean £+ SD while
non-continuous variables are presented as number (percentage).

Results

A total of 24 Turkish pregnant women were enrolled in this
study. All pregnancies were singleton gestations. The mean ma-
ternal age was 26.9 = 5.37 years. The mean gestational age at dia-
gnosis was 24.15 £ 10.61 weeks. None of the pregnant women
were smoker during pregnancy. The mean body mass index of the
patients was 28.81 + 4.19 kg/m?. Of the 24 patients, 14 % (n =9)
had an underlying health conditions including gestational diabetes
(n=2), preeclampsia (n = 2) asthma (n = 1), hypothyroidism (n =
1), epilepsy (n = 1), placenta previa (n = 1), and placenta accreta
(n = 1). Detailed demographic and clinical characteristics of the
participants were shown in Table 1.

All the pregnant women with COVID-19 were hospitalized.
The mean number of admission days was 7.30 + 4.43. Of the 24
patients, 6 (25 %) women were asymptomatic, while 18 (75 %)
were symptomatic. On admission, thirteen patients (54.1 %) had
fever (defined as an axillary temperature above 37.3 °C in this
study). The mean maximum body temperature was 37.2+0.77 °C.
Cough was observed as the most common symptom of COVID-19
(n= 15 patients, 62.5 %). Moreover, one patient developed severe
COVID-19 pneumonia, while one had mild pneumonia based on
the WHO definition (12). While, the mean highest respiratory rate
(breaths/min) was 16.69 + 2.54, lowest oxygen saturation (%) was
96.69 + 2. Five patients (20.8) received a chest x-ray. The find-
ings of the chest x-rays were considered as normal. Among the
patients with chest CT (n =5 patients, 20.8 %), 3 patients (60 %)
had ground-glass opacity.

Laboratory testing was performed in all of the participants.
While the mean lowest white blood cell (WBC) count was 7.32 +
2.58 (1073 pL), lowest lymphocyte percentage was 20.83 +13.05
(%). Patients were screened at random for serum CRP considered

Tab. 2. Laboratory test results of pregnant women with COVID-19.

Laboratory findings Mean+SD Reference ranges
Lowest WBC count (10° uL) 7.32+2.58 4-10
Highest WBC count (103 pL) 8.62+3.40 4-10
Lowest neutrophils (10° pL) 6.49+1.56 2-7
Lowest lymphocyte ( %) 20.83+13.05 10-50
Lowest hematocrit ( %) 35.63+3.65 11-15
Lowest hemoglobin ( %) 11.85+1.20 3647
Lowest platelets (10° pL) 190.08+55.92 100—400
Highest AST (units/L) 23.26+12.34 <31
Highest ALT (units/L) 14.5249.07 <37
Highest CRP (mg/L) 22.55+39.29 0-0.5
Highest creatinine (mg/dL) 0.45+0.03 0.57-1.11
LDH? 250.4+74.39 135214
D-dimer® 1372.63 SD+3136.85 <0.50

WBC — white blood cells; AST — aspartate transaminase; ALT — alanine transami-
nase; CRP — C-reactive protein; LDH-lactate dehydrogenase. “Data available for ten
patients, *Data available for twelve patients
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Tab. 3. Neonatal outcomes for deliveries among pregnant women with
COVID-19 (n=10).

Characteristics MeantSD  n (%)
Gestational age at delivery (wk) 37.72+2.51
Days between diagnosis for COVID-19 and delivery ~ 16+16.5
Mode of delivery
Caesarean 9 (90)
Vaginal delivery 1(10)
Infant birth weight (g) 3088+564.3
Apgar score (1 min) 7.11+2.13
Apgar score (5 min) 8.55+1.33
Admission to neonatal intensive care unit 1(10)
Infected with COVID-19 -
Neonatal pneumonia -
Neonatal death 1(10)

as a biomarker of inflammation; the mean CRP was elevated (22.55
+ 39.29, reference range —0.5). Serum LDH level in ten patients
was assessed. The mean LDH level was 250.4 +4.39. Serum levels
of D-dimer were assed in 12 out of 24 patients (mean 1372.63,
SD + 3136.85). Laboratory test results of pregnant women with
COVID-19 are presented in Table 2.

Five patients (20.8 %) received supportive therapy based on
symptoms. The remaining nineteen patients were treated with
antivirals and/or antibiotics. None of the patients received ste-
roids. All patients received prophylactic anticoagulant therapy.
Treatment protocols and distributions of treatments are shown in
Table 1. There were no known cases of venous thromboembolism.
Twenty-three patients recovered and were discharged; periodic
follow up continued via telephone contact.

Ten of the pregnant women delivered and fourteen pregnan-
cies were ongoing at the time of analysis. 9 women were delivered
by Cesarean section, while one had a vaginal birth. All neonates
had nucleic-acid testing in throat swabs and all were negative for
SARS-CoV-2. One neonate required ICU and was transferred to
a different hospital which has a neonatal intensive care but died
within 24 hours of birth. Neonatal outcomes of the pregnant women
with COVID-19 are shown in Table 3.

One COVID-19 positive patient died. She was a 39-year-old
gravida with a history of gestational diabetes (diet controlled,
type Al,) at 32 weeks of gestation she was admitted to hospital
because of a 2- day history of myalgia, fever, dyspnea, and cough.
She had a body mass index (BMI) of 40 kg/m?. Her blood pres-
sure was 120/90 mm Hg. Laboratory values were significant for
leukocytosis and CRP was elevated (141, reference range 0-0.5).
On the day of admission, CT revealed bilateral patchy ground-
glass features and immediately hydroxychloroquine, oseltami-
vir, azithromycin, and ceftriaxone were initiated. She received
prophylactic anticoagulant therapy. Her SARS-CoV-2 testing on
admission returned a positive result. Antepartum fetal monitoring
was reassuring. She had a rapid clinical deterioration and dyspnea
with acute hypoxemia (SaO, < 90 %) 24 hours later. Because of
non-reassuring fetal status and severe respiratory symptoms, she
underwent emergency Cesarean delivery of a viable neonate.



The preterm newborn weighed 2000 g, with an Apgar score of 2/6.
The neonate’s pharyngeal swab was SARS-CoV-2 negative on the
first day. The neonate was intubated for prematurity, transferred
to a different hospital which has a neonatal ICU, but died within
24 hours of birth. She was transferred to the ICU and intubated
for acute respiratory distress syndrome (ARDS). Piperacillin and
tazobactam were added sequentially over the next 2 days. She
had markedly elevated levels of D- dimer (10000) and CRP (179
mg/dL). She developed severe respiratory distress, septic shock,
multiple organ failure, and cardiopulmonary arrest. She died 2
days later postpartum.

Discussion

Main findings of the study

We comprehensively reviewed the maternal and perinatal
outcomes of 24 pregnant women infected with COVID-19 from
two tertiary care hospitals. Maternal death was observed in one
woman with severe COVID-19. In the remaining cases (n = 23),
relatively good outcomes were observed.

Results in context

The mechanisms underlying the effects of COVID-19 in preg-
nancy are also unknown. Nevertheless, the entry of SARS-CoV-2
is mediated by the angiotensin converting enzyme 2, ACE2 and its
expression increases during pregnancy which may provide favor-
able conditions for SARS-CoV2 infection. In its severe stage, the
pathogenesis of COVID-19 involves an uncontrolled release of
pro-inflammatory cytokines, which cause systemic inflammation,
ARDS, multiple organ failure, and finally lead to death (14). In the
present study, maternal death occurred in a 39-year-old gravida
with a BMI of 40 kg/m2 and history of gestational diabetes at 32
weeks of gestation with a diagnosis of COVID-19 pneumonia.
Unfortunately, despite appropriate treatment, our patient’s symp-
toms had progressively worsened. Presumably, maternal obesity
and gestational diabetes could be associated with severe disease
in our patient. However, obesity as a risk factor for severe Cov-
id-19 in pregnancy is known to impair lung function through both,
mechanical and inflammatory pathways (15). Recent evidence
revealed that the common link between metabolic diseases and
SARS-CoV-2 is the inflammatory response (chronic/low-grade
for metabolic diseases and acute/intense in coronavirus infection).
The heat shock response (HSR), an important anti-inflammatory
pathway, is decreased in patients with metabolic diseases and,
consequently, may impair inflammation resolution and control in
patients with SARS-CoV-2 (16).

Recent reports might alter the initial concept that pregnant
women with COVID-19 were not expected to have increased risk
of unfavorable outcomes (17, 18). Hantoushzadeh et al reported
a total of 9 pregnant women with COVID-19 in their case series:
7 died and 2 survived (19). Furthermore, Takemoto et al. showed
that 124 deaths of pregnant or postpartum women in Brazil, a
figure which is 3.4 times higher than the total number of COV-
ID-19-related maternal deaths reported throughout the rest of the
world (18). They concluded that in Brazil, obstetric care is beset
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by chronic problems that can affect maternal and perinatal out-
comes, such as poor-quality antenatal care, insufficient resources
to manage emergency and critical care, the pandemic poses ad-
ditional barriers for access to health care (18). Contrarily, the
Ministry of Health has been effectively struggling to cope with
SARS-CoV-2 since the early days of the pandemic in Turkey. Es-
tablishment of a competent scientific committee, identification of
suspected cases by well-organized filiation teams, hospitalization
of all cases of COVID- 19, administration of medications in the
carly stages of the disease, and specific intensive care protocols
resulted in better patient outcomes than in many other countries
(20). However, we reported the first case of maternal death in
Turkey. In the present study, twenty-three of the remaining cases
have favorable outcomes. Sahin et al. conducted a prospective co-
hort study in pregnant women (n = 29) infected with COVID-19
admitted to a pandemic center in Turkey and found that no ma-
ternal death or serious morbidity occurred. On the other hand,
relatively high rates of pregnancy complications (n = 7; 24.1 %)
were observed (20).

In our experience, 75 % of patients were symptomatic. The
common symptoms of these pregnant women at the onset of
COVID-19 were fever, cough, and myalgia and the less com-
mon symptoms were anosmia and nasal congestion. Our results
are consistent with results from a systematic review which has
demonstrated that the most commonly reported symptoms of
COVID-19 are fever, cough, dyspnea/shortness of breath, fatigue
and myalgia (21). The present study showed that lymphocyte
percentage was normal or low. Similarly, Wang et al. found that
lymphocyte percentage was normal or decreased in pregnant pa-
tients in the early stages of COVID-19 (11). Lymphopenia associ-
ated with confirmed SARS-CoV-2 patients has also been widely
reported (22). A systematic review and meta-analysis of SARS-
CoV-2 infection and pregnancy revealed that the commonest
laboratory abnormalities were raised CRP or procalcitonin (54.0
%), lymphopenia (34.2 %) and elevated transaminases (16.0 %).
Our findings demonstrated increased level of CRP in COVID-19
positive pregnant women (23).

Coagulopathy in patients with COVID-19 is associated with
an increased risk of death (24). The initial coagulopathy of CO-
VID-19 presents with prominent elevation of D-dimer and fibrin/
fibrinogen-degradation products. Coagulation test screening, in-
cluding the measurement of D-dimer and fibrinogen levels, is
suggested (25). Similar to recent studies which demonstrated that
raised D-Dimer levels were very common (~85 %), we found in-
creased D-Dimer levels in COVID-19 positive pregnant women,
especially in case of maternal death.

In the present study, among the 24 women with COVID-19
there were several mothers with pregnancy complications — 2
women had gestational diabetes, 2 had preeclampsia, 1 had pla-
cental previa in the clinical setting of severe postpartum hemor-
rhage and 1 had placenta accreta. A systematic review and meta-
analysis conducted by Di Mascio et al of 41 pregnant women
affected by COVID-19, preeclampsia is more common than in
the general population (26). There could be an association be-
tween COVID-19 and preeclampsia as it has been identified that
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SARS-CoV-2 uses the angiotensin-converting enzyme 2 recep-
tor for cell entry (27, 28). Transmission of SARS-CoV-2 from
the infected pregnant woman to the fetus is still controversial.
Viremia is seen in only 1 % of COVID-19 cases, suggesting that
placental and fetal seeding might be quite rare. However, if vi-
remia is present, the disease is more severe (29). Of the 10 neo-
nates, we detected no virus in the nasopharyngeal swabs during
the study period. Nevertheless, placenta, umbilical cord blood,
or amniotic fluid were not tested to verify COVID-19 infection
in the neonate. One neonate was intubated for prematurity and
transferred to a different hospital which has a neonatal ICU. The
neonatal death occurred on the first day of birth. Nevertheless, in
any case, the cytokine storm induced by SARS-CoV-2 could re-
sult in increased morbidity and mortality among pregnant women
with the potential to adversely affect the developing fetus and
neonate, even in the absence of vertical viral transmission (21).
However, it is important that there are no known neonatal symp-
toms and therefore no clinical evidence suggestive for vertical
transmission, particularly when COVID-19 infection occurs later
in pregnancy (26).

Strengths and limitations

This study has notable strengths which include detailed data
for demographic and clinical characteristics and evaluation of data
from two tertiary care hospitals. On the other hand, this study has
several limitations. First, this is a small series and the results should
be considered with caution. Second, the retrospective design of the
study that could have influenced the interpretation of our findings.
Third, 14 pregnancies were ongoing at the time of this writing, the
final maternal and neonatal outcomes remain unclear.

Clinical implications

COVID-19 infection in high-risk pregnancies may result in
severe maternal and neonatal outcomes such as critical respiratory
failure requiring mechanical ventilation and premature termina-
tion of the pregnancy (30). It is important to known that pregnant
and postpartum women admitted to the ICU with COVID-19 are
at risk for maternal death (31).

In conclusion, based on the findings of the present study, ex-
cept one patient, the clinical course of COVID-19 during preg-
nancy was mild. Early hospitalization of pregnant women with
confirmed and suspected COVID-19 infection, liberal testing for
SARS-CoV-2, active management with a multidisciplinary team
seemed to be critical to recovery.
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