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Abstract

Objective: COVID-19 has spread all over the world since
December 2019. There is little evidence concerning maternal or
perinatal outcomes up to now. The present study aimed to com-
pare pregnant women with severe and mild-moderate COVID-19
symptoms in terms of maternal and perinatal outcomes.

Methods: The study group was composed of pregnant patients
admitted to our tertiary center with symptoms and diagnosed with
severe acute respiratory syndrome Coronavirus 2 (SARS-Cov-2).
The patients were categorized into two groups: severe and not severe,
and women determined as in the severe disease group were hospital-
ized. The patients were continued to their routine follow-up, their
maternal and perinatal outcomes were recorded.

Results: A total of 52 patients were enrolled in the study: 59.6% pre-
sented mild-moderate disease and 40.4% presented severe disease. The
gestational age at diagnosis of COVID-19 was higher in the patients
with severe symptoms than in patients with mild-moderate symptoms
(median 20.5 vs 28.0, respectively, p=0.048). There was no difference
between those two groups in terms of maternal and perinatal outcomes.

Conclusion: Despite the growing number of published studies on
COVID-19 in pregnancy, there are insufficient quality data to draw
conclusions about the severity of COVID-19 in symptomatic pregnant
women and its maternal and neonatal consequences. In our study,
there is no difference between mild-moderate and severe groups in
terms of maternal and perinatal outcomes.

Keywords: COVID-19, COVID-19 in pregnancy, COVID-19
with severe symptoms.

Ozet: COVID-19 icin tibbi tedavi goren ve siddetli
semptomlari olan hastalar ile hafif semptomlari olan
hastalarin gebelik sonuclarinin karsilastiriimasi

Amag: Aralik 2019’dan bu yana COVID-19 tiim diinyaya yayildi. Su
ana kadar maternal veya perinatal sonuglarla ilgili olarak elimizde
cok az kanit bulunmaktadir. Bu ¢alismada, siddetli ve hafif-orta sid-
dette COVID-19 semptomlar1 olan gebeleri maternal ve perinatal
sonuglar bakimindan kargilastirmayi amagladik.

Yontem: Calisma grubu, siddetli akut respiratuvar sendrom Ko-
ronaviris 2 (SARS-Cov-2) semptomlaryla ti¢iincii basamak mer-
kezimize bagvuran ve tani almis gebelerden olustu. Hastalar sid-
detli ve siddetli olmayan seklinde iki gruba ayrild: ve siddetli has-
talik grubunda olduguna karar verilen gebeler hastaneye yatirildi.
Hastalarin rutin takiplerine devam edilerek maternal ve perinatal
sonuclar1 kaydedildi.

Bulgular: Calismaya toplam 52 hasta dahil edildi, bunlarin
%59.6’sinda hafif-orta siddette ve %40.4’tinde siddetli hastalik mev-
cuttu. COVID-19 tanust esnasinda gestasyonel yas, siddetli semptom-
lart olan hastalarda hafif-orta siddette semptomu olan hastalardan da-
ha yiiksekti (sirastyla medyan: 20.5’e kars1 28.0, p=0.048). Maternal ve
perinatal sonuglar yoniinden bu iki grup arasinda hicbir fark yoktu.

Sonug: Gebelikte COVID-19 iizerine artan sayida yaymlanmig
calismaya ragmen, semptomatik gebelerde COVID-19’un siddeti
ve maternal ve neonatal sonuglar1 hakkinda sonug ¢ikarmaya yete-
cek miktarda kaliteli veri bulunmamaktadir. Calismamizda, hafif-
orta siddette semptomlu grup ile siddetli semptomlu grup arasin-
da maternal ve perinatal sonuglar yoniinden fark yoktu.

Anahtar sézciikler: COVID-19, gebelikte COVID-19, siddetli
semptomlarla COVID-19.
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Comparison of the pregnancy outcomes of the patients with severe symptoms

Introduction

The COVID-19 pandemic, which is thought to arose
from Wuhan in China in December of 2019, has a great
potential to cause severe and acute respiratory distress
diseases. Governments around the world took strict
measures to prevent the spread of the disease.” As one
of these measures, the International Federation of
Gynecology and Obstetrics (FIGO), American College
of Obstetricians and Gynecologists (ACOG), and Royal
College of Obstetricians and Gynaecologists (RCOGQG)
recommended less frequent antenatal care visits to
reduce transmission of the virus to pregnant women.
Furthermore, telephone or video-based consultation
was also recommended in low-risk pregnancies rather
than in-person meetings."”’

Two previous Coronavirus infections (SARS-CoV,
MERS-CoV) in pregnancy showed that the pregnant
women infected with these two viruses were more prone
to need intensive care unit hospitalization, endotracheal
intubation, and develop renal failure.” In pregnant
women diagnosed with COVID-19, the most common
presenting symptoms are non-productive cough, short-
ness of breath, tiredness, and diarrhea rather than fever,
one of the most common symptoms of non-pregnant
patients.*” During the pandemic, in cases of high-risk
pregnancies, women were more prone to present disease
morbidity after COVID-19. The need for mechanical
ventilation in pregnant women was slightly less common
when compared to SARS-CoV and MERS-CoV out-
breaks.™”

However, not only the mother but the fetus is also
susceptible to viral infection. Infected newborns gener-
ally present mild lymphocytopenia with mild findings of
pneumonia. The mode of transmission, whether vertical
or horizontal by aerosols, is still unclear.” The mode of
delivery should be decided according to the patient’s
medical status concerning comorbidities and obstetric
and fetal conditions. Babies born to suspected or con-
firmed COVID-19 women were recommended to be
examined carefully, even when there were no signs of
COVID-19 infection.”

Treatment of a pregnant patient with confirmed
COVID-19 infection is another confusing topic because
there is still no proven effective and safe drug in preg-
nancy. For antiviral therapy, chloroquine, azithromycin,
lopinavir, and remdesivir are the drugs that were tried in
pregnancy and lopinavir is the only drug reported to
reduce mortality.” In addition, thromboprophylaxis is

recommended because pregnancy tends to cause a pro-
coagulative state.

There is still a clinical lack of data in the literature
regarding the effect of COVID-19 infection during
pregnancy on maternal and perinatal outcomes. In this
study, we aimed to compare the pregnancy outcomes of
the patients with severe symptoms who received medical
treatment and the patients with mild-moderate symp-
toms of COVID-19.

Methods

This retrospective cohort study included pregnant
patients who had a routine follow-up in our out-patient
clinic between March 1 and October 2020. The women
who had symptomatic COVID-19 disease with a positive
real-time reverse-transcription polymerase chain reac-
tion (RT-PCR) assay of nasopharyngeal and oropharyn-
geal swab specimens during pregnancy were enrolled in
this study. The patients who did not come to our clinic
for follow-up were excluded from the study. The institu-
tional review board of Training and Research Hospital
and the Turkish Ministry of Health approved this study
(Institutional review board [IRB] ID no:163, 2020; 2020-
06-13T12_24 58, respectively).

The demographic and clinical data of the patients were
obtained from the electronic medical records and archive
files. The maternal age, gestational age at COVID-19
infection, body mass index (BMI), symptoms, medical
treatment for COVID-19, obstetric complications during
pregnancy, and neonatal outcomes were recorded. SARS-
CoV-2 infection severity was categorized as severe and
mild-moderate. Mild symptoms were described as upper
respiratory congestion, headache, gastrointestinal symp-
toms, and myalgia. Severe symptoms were described as
chest pain, dyspnea or low oxygen saturation (sO2<92%).
"The hospitalization criteria were determined as the preg-
nant patients with severe symptoms, body mass index
(BMI) >30 kg/m’, gestational diabetes mellitus (DM),
pregestational DM, chronic hypertension, preeclampsia,
maternal age >35, high risk of venous thromboembolism,
lymphopenia, and increasing levels of inflammatory mark-
ers including CRP, ferritin, and procalcitonin. The
patients with pneumonia were treated with hydroxy-
chloroquine and/or lopinavir/ritonavir.”

Statistical analysis was performed with SPSS version
23 (IBM Corp., Armonk, NY, USA). Categorical vari-
ables are displayed as numbers and percentages, while
continuous variables are displayed as means (+standard
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Table 1. Demographic characteristics of the patients with mild-moderate and severe symptoms of Covid-19.

Patients with mild-moderate

Patients with severe symptoms who

symptoms (n=31)

received medical treatment (n=21)

Age 28.0+£5.3 30.0+6.2 0.22*
Gravida 3.0 (1-5) 3(1-10) 0.37*
Parity 1(0-4) 1(0-4) 0.86*
BMI 28.6+5.6 30.6+£5.9 0.26*
Smoking 4 (%12.9) 1(%4.8) 0.641
Gestational age at diagnosis (weeks) 20.5 (4.0-39.2) 28.0 (4.0-38.1) 0.048*
Fever 8 (%28.6) 2 (%9.5) 0.16%
Cough 17 (%60.7) 13 (%61.9) 0.93*
Myalgia 20 (%64.5) 14 (%66.7) 0.87+*
Absent taste 13 (%41.9) 3(%14.3) 0.064t
Dyspnea 1(%3.2) 4 (%19.0) 0.15%
Hospital stay after birth (days) 1(0-4) 2 (1-2) 0.66

*Mann-Whitney U test; *Fisher's exact test; *Pearson chi-square test.

deviation) or medians (interquartile ranges [IQRs]),
depending on the normality of each distribution.
Comparison of the patients with severe and mild-mod-
erate patients was performed with chi-square test,
Fisher’s exact test or Mann-Whitney U-test. A p-value
of <0.05 was considered statistically significant.

Results

A total of 62 pregnant patients were admitted to the
outpatient clinic at our center who had symptomatic
COVID-19 infection during pregnancy. 2 patients
were lost to follow up so excluded from the study. The
gestational age of the 8 patients was at 30-35 weeks
when the study was ended, so they were excluded from
the study. Total 52 pregnant patients who had sympto-
matic COVID-19 infection during their pregnancy
were enrolled in this study. The demographic charac-
teristics of the patients are shown in Table 1. The
mean maternal age of the pregnant patients was
28.8+5.7. Trimester at diagnosis of COVID-19: first
trimester, 14 patients, 26.9%; second trimester, 23
patients, 44.2%, and third trimester, 15 patients,
28.8%. Distribution of the patients according to
trimester was shown in Table 2. There was no differ-
ence among the groups in terms of age, parity, BMI,
symptoms, gestational age at birth. Gestational age at
diagnosis of COVID-19 was higher in the severe
patient group than in the mild-moderate group
(p=0.048).
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The patients who had severe symptoms (dyspnea, low
oxygen saturation) were hospitalized (21 patients, 40.4%).
Hydroxychloroquine 13.5%, lopinavir/ritonavir 17.3%,
hydroxychloroquine+ lopinavir/ritonavir 3.5%, and
azithromycin 5.8% were used for COVID-19 treatment.

Perinatal complications of two patient groups were
shown in Table 3. Most of the patients in both groups
had no complications during pregnancy (83.9% vs
85.7%). Preeclampsia and preterm birth were seen only
in patients with mild-moderate symptoms. There was no
difference between the two groups regarding gestational
age at birth, birth weight, and neonatal intensive care

unit (NICU) admission (Table 4).

Discussion

The course of COVID-19 in pregnancy and maternal
and perinatal outcomes has not been elucidated so far.
Symptomatic women had a significantly increased risk
of severe disease compared to non-pregnant women

Table 2. Distribution of the patients with mild-moderate and severe
symptoms according to trimester at diagnosis of COVID-19.

Patients with Patients with
mild-moderate severe symptoms
symptoms (n, %) (n, %)

Trimester at diagnosis

First trimester 10 (32.3%) 4 (19%)
Second trimester 17 (54.8%) 6 (28.6%)
Third trimester 4(12.9%) 11 (52.4%)
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Table 3. Perinatal complications of the patients with mild-moderate and severe symptoms of COVID-19.

Patients with mild-moderate

symptoms (n=31)

Patients with severe symptoms who

received medical treatment (n=21) p-value*

No pregnancy complication 26 (83.9%) 18 (85.7%) 0.59
Preeclampsia 2 (6.5%) -

Preterm birth 1(3.2%) -

PPROM 1(3.2%) 1(4.8%) 0.65
GDM 1(3.2%) 1(4.8%) 0.65
TPB - 1(4.8%)

SGA 1(3.2%)

*Mann-Whitney U test. GDM: gestational diabetes mellitus; PPROM: preterm premature rupture of the membranes; SGA: small for gestational age; TPB: threat-

ened preterm birth.

due to the altered immune system during pregnancy."”
In this study, we investigated symptomatic pregnant
women who had mild-moderate and severe COVID-
19 infection during pregnancy. We found gestational
age at diagnosis of COVID-19 was higher in the severe
patient group than the mild-moderate group (p=0.048)
and there was no difference regarding pregnancy and
neonatal outcomes between the severe and non-severe
groups. Although a high number of COVID-19 during
pregnancy were reported in Turkey, there are still few
studies regarding maternal or perinatal outcomes of
COVID-19 infection during pregnancy."""” The study,
including 533 patients, reported that most of the preg-
nant women diagnosed with COVID-19 had mild
symptoms (95.5%), and only 0.5% of the cases had
severe symptoms."” In our study, 40.4% of the patients
diagnosed with COVID-19 suffered from severe symp-
toms. Since our study group consists of only sympto-
matic patients, the proportion of those with severe ill-
ness can be expected to be high.

In a study including 1219 patients, severe-critical
COVID-19 was associated with increased risk of cesare-
an birth (RR 1.57), hypertensive disorders of pregnancy
(RR 1.61), and preterm birth (RR 3.53) compared with

asymptomatic patients. Mild-moderate COVID-19 was
not associated with adverse perinatal outcomes compared
with asymptomatic patients."” In contrast, in a popula-
tion-based study as compared with non-infected women,
women with symptomatic COVID-19 had increased
rates of preterm delivery (p=0.003) and intrapartum fetal
distress (p=0.004), while asymptomatic women had simi-
lar rates to non-infected cases."” Cruz Lemini et al.
reported higher premature rupture of membranes at term
in the COVID group than healthy pregnant women
group (p=0.015)."" In our study, there was no difference
regarding pregnancy complications between mild-mod-
erate and severe COVID-19 groups.

We found gestational age at diagnosis of COVID-19
was higher in the severe group than mild-moderate
group (p=0.048). Similar to our study, the COVID-19
disease was related to severe symptoms later in pregnan-
cy compared to earlier weeks of gestation."? However, in
another study it was reported that higher gestational age
was protective against COVID-19 in pregnant women."”
Fever, cough, lymphopenia and raised C-reactive protein
levels are the most common characteristics of the severe
COVID-19 disease. In the third trimester, it was known

that innate immune barriers are strengthened but the

Table 4. Neonatal outcomes of the mild-moderate and severe groups of the patients.

Patients with mild-moderate

Patients with severe symptoms who

symptoms (n=31)

received medical treatment (n=21)

Gestational age at birth 38.7+1.6 38.6+2.0 0.90*
Birth weight 3226+368 3256+319 0.77*
NICU 4(%12.9) 3(%14.3) 0.89%

*Mann-Whitney U test; tFisher’s exact test. NICU: neonatal intensive care unit.

Volume 29 | Issue 2 | August 2021 123



Yiksel S et al.

adaptive/inflammatory immunity is reduced. The possi-
ble causes of that increase in neutrophils and monocytes
are a repression of natural killer cell peripheral number
and function, a decrease in T and B cells, and an increase
in dendritic cells that produce type 1 interferon (IFN),
which is very important to viral response."”

Up to now remdesivir, lopinavir-ritonavir, interferon
beta, corticosteroids, chloroquine and hydroxychloro-
quine, and ivermectin were used in medical treatment of
COVID-19 infection."” But there was no known antivi-
ral agent specific to COVID-19 infection in pregnancy.
In large proportion of the clinical trials, the pregnant
patients were excluded due to concerns about terato-
genicity or side effects in pregnancy. According to the
Turkish Ministry of Health recommendations in
Turkey, hydroxychloroquine and/or lopinavir/ritonavir,
azithromycin, and low molecular weight heparin were
used in pregnant patients with severe symptoms since
the early days of the pandemic."” In our study, we
observed firstly lopinavir/ritonavir and secondly hydrox-
ychloroquine were used for treatment. Although we had
all symptomatic COVID-19 positive women, no preg-
nancy complication was observed in most patients
(83.9% and 85.7% in mild-moderate and severe group,
respectively). According to a multinational cohort study,
SARS-CoV-2 infection in pregnant women is associated
with a 0.8% rate of maternal mortality and 11.1% rate of
admission to the ICU."" The cause of different maternal
and neonatal outcomes reported from different countries
may be related to different medical treatment modalities
for the management of COVID-19 in pregnancy.

No significantly increased risk of pregnancy loss for
women with COVID-19 infection was reported.”’ We
did not observe abortion in the follow-up of the study
groups. In addition, the risk of vertical transmission after
COVID-19 infection was reported as negligible.”***" In
other studies, the risk of transmission from mother-to-
infant was reported as 1.5-5%. On the other hand, the
positivity rate was not higher in infants who stayed in
the same room with the mother than infants initially
separated and cared for in a SARS-CoV-2-free environ-
ment.”” Since the time of the infection was remote from
labor, we did not observe any neonatal COVID-19
infection in our study groups and the mean gestational
week at birth and mean birthweight were in the normal
range in our study. A study showed that severe placental
infection did not increase preterm labor and delivery or
NICU admissions from SARS-CoV?2 positive mothers.
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The hypothesis is that the placenta acts as a barrier for

the fetus during viral infection.””

"The limitations of the present study were a relative-
ly small number of the study population. Due to lack of
a population screening, the pregnancy outcomes of the
COVID-19 infected patients with no symptoms or
with symptoms who did not come to follow-up, were
not known. Our study groups had COVID-19 infec-
tion at different trimesters of the pregnancy. We do
not know if the maternal or fetal morbidities related
with COVID-19 vary with gestational age. Different
medical therapies were used in management of the
patients with severe symptoms of COVID-19. So, we
need more prospective studies, including a high num-
ber of patients, to evaluate the role of medical treat-
ment on the prognosis of the disease and compare the
pregnancy outcomes of the severe group with the mild-
moderate group of the patients.

Conclusion

According to our findings, there was no difference in
neonatal outcomes between the severe and mild-moder-
ate groups of COVID-19 infected pregnant patients.
The mean gestational week of the severe group that
COVID-19 infection had diagnosed was higher than the
mild-moderate group. Different medical therapies were
used in the management of the patients with severe
symptoms of COVID-19.
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