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Pregnancy worsens the morbidity of COVID-19 and this
effect becomes more prominent as pregnancy advances

Gebelik COVID-19 morbiditesini kotiilestirmekte ve bu etki
gebelik ilerledikce daha belirgin hal almaktadir
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Abstract

Objective: To investigate pregnancy outcomes and compare the clinical characteristics of coronavirus 2019 (COVID-19) disease in pregnant and age-
matched non-pregnant women.

Materials and Methods: Hospital records of four tertiary care centers were reviewed retrospectively. The subjects comprised 188 pregnant patients and
799 non-pregnant women who were admitted to these hospitals.

Results: Pregnancy significantly affected the clinical severity of COVID-19 and this effect was more prominent in pregnant women at >20 weeks gestation
(p<0.001). Rates of oxygen support (10.1% vs 4.8%; p<0.001), intensive care unit admission (3.2% vs 0.6%; p=0.009), presence of fever (12.8% vs 4.4%;
p<0.001), tachypnea (7.0% vs 2.4%; p=0.003) and tachycardia (16.0% vs 1.9%; p<0.001) were significantly more frequent in pregnant women compared
with non-pregnant women. Pregnancy was strongly associated with the need for oxygen support [relative risk (RR), 2.125; 95% confidence interval (CI):
1.25-3.60] and admission to the intensive care unit (RR, 5.1; 95% CI: 1.57-16.53) compared with non-pregnant women. Some 14.4% of the pregnant
women had co-morbidities. Sixty of the 188 pregnant women (31.9%) delivered during the Severe Acute Respiratory syndrome coronavirus-2 infection, 11
(18.3%) had vaginal deliveries and 49 (81.7%) were by cesarean section. Of these 60 deliveries, 40 (66.7%) were <37 weeks gestation.

Conclusion: Pregnancy worsens the morbidity of COVID-19 and this effect seems to increase as the pregnancy advances, but not the mortality rate.
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Oz

Amac: Gebe ve ayn1 yas grubundaki gebe olmayan kadinlarda koronavirus 2019 (COVID-19) kliniginin karsilastirlmasidir.

Gerec ve Yontemler: Dort tersiyer merkezin tibbi kayitlan geriye dontk incelendi. Calisma kapsamima 188 gebe ve 799 gebe olmayan COVID-19 tanist
konfirme edilmis kadin dahil edildi.

Bulgular: Gebelik COVID-19 klinigini istatistiksel olarak ¢énemli 6lctide etkilemistir. Bu etki 20. gebelik haftasindan sonra artmaktadir (p<0,001). Oksijen
destegi (%10,1 vs. %4.,8; p<0,001), yogun bakimda yatis (%3,2 vs. %0,6; p=0,009), ates (%12,8 vs. %4,4; p<0,001), tasipne (%7,0 vs. %2,4; p=0,003) ve
tasikardi (%16 vs. %1,9; p<0,001) oranlar gebe grupta daha ytiksekti. Gebelik durumu oksijen ihtiyact [rolatif risk (RR), 2,125; %95 gtven araligi (GA),
1,25-3,60] ve yogun bakim yatist (RR: 5,1; %95 GA: 1,57-16,53) ile iliskili bulundu. Gebelerin %14,4'tt komorbid hastalardi. Yuz seksen sekiz gebenin
hastalik seyri esnasinda 60’1 (%31,9) dogum yapti. Bu dogumlarin 11'i (%18,3) vajinal, 49'u (%81,7) sezaryen ile gerceklesti. Dogumlarin 40'mnda (%66,7)
37. gebelik haftas: tamamlanmanusti.

Sonug: Gebelik COVID-19 morbiditesini kottilestirmekte ve bu etki gebelik ilerledikce daha belirgin hal almaktadir fakat mortalite oranlarinda degisiklik
saptanmamistir.

Anahtar Kelimeler: SARS-CoV-2, COVID-19, gebelik, morbidite, yogun bakim tnitesi, erken dogum

PRECIS: The clinical severity of COVID-19 pneumonia is worse in pregnant women than in non-pregnant women.
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Introduction

The clinical presentation of Severe Acute Respiratory syndrome
coronavirus-2 (SARS-CoV-2) infection, which has been
responsible for the current pandemic in 2020, varies from
asymptomatic to severe disease and age, sex, presence of co-
morbidities, and viral load have been suggested to a play role in
the severity of this disease"?. However, less is known about the
clinical picture of pregnant women.

There are a limited number of studies in the literature, some
suggesting a similar clinical picture of SARS-CoV-2 infection
in pregnancy to that of non-pregnant women, and some
showing different results. Regarding altered immunity and
response to viral infections in pregnancy, one may suppose
a different course of the disease in pregnant women"”. The
outcome of pregnancies infected with SARS-CoV-2 is also still
unclear®. In the current study, it was aimed to investigate
pregnancy outcomes and compare the clinical characteristics
of coronavirus 2019 (COVID-19) disease in pregnant and age-
matched non-pregnant women.

Materials and Methods

In this study, the subjects were pregnant COVID-19 women
who admitted to four tertiary care hospitals with symptoms
related to pregnancy or COVID-19 and those of non-pregnant
women in the same age group (18-45 years) admitted with
reasons related to COVID-19 to the same hospitals between
March 11" and June 30", 2020. All patients were managed
according to the national treatment protocols.

A total of 987 patients who were diagnosed as having COVID-19
were enrolled in the study. Of these, 188 patients were pregnant
(19%) and 799 were non-pregnant (81%). Four tertiary centers
(Sehit Prof. Dr. ilhan Varank Training and Research Hospital,
[stanbul; Kartal Dr. Liitfi Kirdar Training and Research Hospital,
[stanbul; Darica Farabi Training and Research Hospital, Kocaeli;
Medeniyet University Hospital, Istanbul) provided data of 557
(105 pregnant), 280 (30 pregnant), 147 (50 pregnant) and
three (three pregnant) women diagnosed as having SARS-
CoV-2 infection, respectively. There were no excluded patients.
Data were retrospectively collected from health records using a
standardized data collection form. Pregnant women diagnosed
as having COVID-19 infection up until June 30", 2020, were
included as the study group. Data for the clinical, obstetric
and laboratory outcomes were regularly updated until July 7%,
2020. Primary outcome measures were the comparison of the
clinical severity of the COVID-19 infection, mortality, rates of
need for intensive care unit (ICU), oxygen support, and clinical
and laboratory findings. The secondary outcome measure was
the obstetric outcomes. Each institution obtained approval from
the local administration board, regional ethical committee, and
national scientific research platform (approval no: 20/207, date:
05.06.2020).

The diagnosis of COVID-19 infection was made by either with
reverse transcription real time polymerase chain reaction (RT-
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PCR) testing for SARS-CoV-2 or imaging studies including chest
computed tomography, lung ultrasound or chest X-ray. The
clinical severity of COVID-19 disease was classified according
to the World Health Organization (WHO)". Patients with
mild-to-moderate disease and severe-to-critical disease were
classified as symptomatic patients who did not require oxygen
support and those who received oxygen support, respectively.
The decision for oxygen support, tracheal intubation and
admission to the ICU were made with the consultation with
anesthesiology team on clinical grounds. First trimester of
pregnancy was defined as <14 weeks, second trimester between
14 weeks and 27 weeks and 6 days, and third trimester as
>28 weeks until birth. Extremely preterm (<28 weeks), very
preterm (28-32 completed weeks of gestation), moderate-to-
late preterm (>32 - <37), early term (37 - <39), and term (=39
weeks of gestation) birth was defined according to the WHO
classification®.

Statistical Analysis

The collected data were analyzed using the SPSS software
version 22.0 (IBM Corp., Armonk, NY, USA). The normality
of the demographic data was assessed using the Shapiro-
Wilk test. Demographic data are summarized as the median +
inter-quartile range for non-normally distributed data and as
the mean + standard deviation for normally distributed data.
Pearson’s chi-square test was used to assess whether pregnancy
and the clinical severity of the COVID-19 infection were related.
Student’s t-test and the chi-square test were used to compare the
means and rates of independent groups as indicated. A p-value
of <0.05 was considered to indicate a significant difference.

Results

Demographic Data

The median age of all patients was 31+12 (range, 18-45) years.
In all women, the diagnosis of infection was performed using
RT-PCR testing for SARS-CoV-2 in 89.7% (n=885) and the
remainder (n=102, 10.3%) was diagnosed only through imaging
studies. RT-PCR testing confirmed the infection in 95.7% of
pregnant women (n=180) and the diagnosis was confirmed
only with imaging studies in 4.3% of pregnant women (n=_8).

Disease Severity

Pregnancy significantly affected disease severity (p<0.001).
Pregnancy was strongly associated with the need for oxygen
support [relative risk (RR), 2.125; 95% confidence interval
(CI): 1.25-3.60] and admission to the ICU (RR: 5.1; 95% CI:
1.57-16.53) compared with non-pregnant women. Pregnant
and non-pregnant patients with mild-to-moderate symptoms
and those who needed are O, illustrated in Table 1. A triple
comparison is given in Table 2, where the pregnant women
were further divided into two according to gestational age (<
or >20 weeks gestation), and first, second and third-trimester
groups are given in Table 3. These data show that besides
pregnancy state, gestational age also affects the disease severity.
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Among 799 non-pregnant patients, 353 (44.2%) had a positive
contact history with a confirmed person with COVID-19 and
446 (55.8%) did not, whereas these values were 57 (30.3%)
and 131 (69.7%) in pregnant women, respectively (chi-square
test, p=0.001).

Clinical and Laboratory Features

As given in Table 4, the presence of fever, tachypnea,
tachycardia, and admission to ICU rates differed significantly
between pregnant women and non-pregnant women. Three
non-pregnant women and none of the pregnant women died of
COVID-19 (p>0.05). The difference did not reach to the level
of significance in the intubation/mechanical ventilation rates
in the non-pregnant women and the pregnant women (0.6%
and 2.1%, respectively; Fisher’s Exact test, p=0.073). Rates
of having normal leucocyte and lymphocyte counts were also
worse in pregnant women compared with non-pregnant women
(p<0.001, Table 4). None of the patients received extracorporeal
membrane oxygenation. Hospitalization period, and serum
values of lactate dehydrogenase and D-dimer were found as
similar between pregnant and non-pregnant women (Table 5).

Pregnancy Outcomes

The median gestational week of the pregnant women was 26+20
(range, 5-41) weeks at the time of admission. The median parity

of the pregnant women was 1+2 (range, 0-7) pregnancies.
Sixty pregnant women (31.9%) delivered at a median gestation
week 0f 38 (+2 weeks). Of these 60 deliveries, one was extremely
preterm (1.7%; 27" week), two were very preterm (3.3%; 31+
and 31 weeks), 11 were moderate/late preterm (18.3%), 26
were early term (43.3%), and 20 (33.3%) were term. Eleven
(18.3%) of the deliveries were vaginal and 49 (81.7%) were by
cesarean section. None of the cesarean operations was performed
under general anesthesia. Indications for cesarean delivery were
maternal compromise in eight (16.3%), fetal compromise in
21 (42.9%), obstetric reasons (e.g. previous cesarean, failed
progress labour) in 18 (36.7%), and maternal request in two
(4.1%). Three of the pregnant women had abortion (1.6%) at
their 7™ gestational week.

No maternal-fetal transmission of SARS-CoV-2 was observed.
None of the RT-PCR tests received from all neonates delivered
from mothers with COVID-19 (first immediately after birth and
second 48 hours later) were positive. None of these neonates
manifested any signs related to COVID-19.

Of all 188 pregnant women, 27 (14.4%) had maternal co-
morbidities including obesity (n=8), asthma (n=8), chronic
bronchitis (n=1), advanced maternal age (n=2), type 1 diabetes
mellitus (n=2), chronic hypertension (n=2), hypothyroidism
(n=3), hyperthyroidism (n=1), and arrhythmia (n=1). The

Table 1. Clinical severity of pregnant and non-pregnant women infected with COVID-19

n (%) Asymptomatic

418 (52.3%)
Pregnant 62 (33.0%)

Total 480 (48.6%)
Pearson chi-square %2 25.775, p<0.001, COVID-19: Coronavirus 2019

Non-pregnants

343 (42.9%) 38 (4.8%)
107 (56.9%) 19 (10.1%)
450 (45.6%) 57 (5.8%)

Table 2. The clinical severity of COVID-19 in non-pregnants and pregnants < or >20 weeks gestation (chi-square test, x2=32.913, p<0.001)

Asymptomatic

n (%)

Trimester

Total

Non-pregnants 418 (52.3%) 343 (42.9%) 38 (4.7%) 799 (100%)
<20 weeks 31 (41.9%) 39 (52.7%) 4 (5.4%) 74 (100%)
>20 weeks 31 (27.2%) 68 (59.7%) 15 (13.2%) 114 (100%)

COVID-19: Coronavirus 2019

Table 3. The clinical severity of COVID-19 in the 1st, 2nd and 31d trimesters of pregnancy (Pearson chi-square %2=12.167, p=0.016)

:
; ) Asymptomatic

First 17 (46.0%) 17 (46.0%) 3(8.1%)
Second 27 (39.7%) 38 (55.9%) 3 (4.4%)
Third 18 (21.7%) 52 (62.7) 13 (15.7%)

COVID-19: Coronavirus 2019
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Table 4. Clinical features and leukocyte and lymphocyte states of the pregnant and non-pregnant women with COVID-19

o0 NorpogamPegan

Absent
Fever
Present

Absent
Tachypnea
Present

Absent
Tachycardia
Present

Absent
Admission to ICU
Present

Absent
Intubation/Mechanical ventilation

Present

Absent
Exitus

Present

Normal
Leucocyte count Leukopenia
Leukocytosis
Normal
Lymphocyte count Lymphopenia

Lymphocytosis

764 (95.6%)

164 (87.2%)

0.000%*
35 (4.4%) 24 (12.8%)
780 (97.6%) 174 (93.0%)

0.003%*
19 (2.4%) 13 (7.0%)
784 (98.1%) 158 (84.0%)

0.000%*
15 (1.9%) 30 (16.0%)
794 (99.4%) 182 (96.8%)

0.009b*
5 (0.6%) 6(3.2%)
794 (99.4%) 184 (97.9%)

0.073b*
5 (0.6%) 4(2.1%)
796 (99.6%) 188 100.0%

0.530P
3(0.4%) 0 (0.0%)
639 (80.0%) 108 (57.4%)
109 (13.6%) 13 (6.9%) 0.000*
51 (6.4%) 67 (35.6%)
669 (83.7%) 119 (63.3%)
92 (11.5%) 69 (36.7%) 0.000%*

38 (4.8%)

0 (0.0%)

aPearson chi-square test, PFisher’s exact test, *: Statistically significant, COVID-19: Coronavirus 2019, ICU: Intensive care unit

Table 5. Comparison of symptomatic pregnant and symptomatic
non-pregnant women with COVID-19

M 0

Hospitalization Pregnant 379 7.57 3.93

Period (days)  Non-pregnant 125 7.94  5.03 0401
[LDH] Pregnant 249 264.75 177.10 0.865
(U/L) Non-pregnant 94  268.35 168.74
[D-dimer] Pregnant 176 201.92 2095.52 51
(ng/mL) Non-pregnant 111 766.79 4028.42

SD: Standard deviation, t-test with independent samples, COVID-19: Coronavirus 2019,
LDH: Lactate dehydrogenase

clinical severity of COVID-19 was not found to differ by means
of having any of these maternal co-morbidities in pregnancy
(chi-square test =0.809, p=0.667).

Pregnancy was complicated with preeclampsia in six (3.2%)
patients, all of whom delivered by cesarean section. For women
with COVID-19, two were asymptomatic, one had mild
symptoms, one had moderate symptoms but did not receive
O,, and two were admitted to the ICU. Another two patients
(1.1%) had twin pregnancies and received O, support and
recovered thereafter. They had ongoing healthy pregnancies at
their 14" and 32" gestational weeks. Guillain-Barré syndrome
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developed in one patient with moderate disease severity who
did not require O, support. One asymptomatic patient had
an ectopic pregnancy and was managed surgically because of
unstable hemodynamics. Gestational diabetes was diagnosed
in one asymptomatic patient who currently had an otherwise
normal pregnancy at her 25" gestational week. Placenta previa
was diagnosed in two patients (one asymptomatic and one with
mild symptoms) who underwent cesarean section.

Discussion

Debate still exists as to whether pregnancy is adversely affected
by the clinical features of COVID-19. Previous studies suggested
increased morbidity of the disease in pregnancy, but opposing
findings have also been reported’™; in our opinion, all of
which had limitations, which makes the results impossible to
generalize.

An early study conducted by Barbero et al.® on 91 women with
SARS-CoV-2 infection during pregnancy and puerperium.
Their analysis showed that 40 patients developed pneumonia,
bilateral in most cases, with a 46.2% rate of hospitalization
and four patients requiring ICU admission. In the UKOSS
study, data were made available for 427 pregnant women
admitted to hospitals in the United Kingdom with confirmed
SARS-CoV-2 infection between March 1% and April 14",
2020. Indications of hospitalization of the subjects were both
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symptoms of COVID-19 and other obstetric indications with
co-existent SARS CoV-2 infection; 38 of 427 women (9%)
required level-3 critical care, four women (<1%) received
extracorporeal membrane oxygenation, and five women died
(1.2%). Forty-two percent were treated successively and
discharged whilst still pregnant. On the other hand, 59%
of the deliveries consisted of cesarean births (20% received
general anaesthesia), nearly half were due to maternal or
fetal compromise. They did not make a comparison with
non-pregnant women. Kasraeian et al.*’ conducted a meta-
analysis including 87 pregnant women who were SARS-
CoV-2 positive. Mild or moderate symptoms for SARS-CoV-2
were reported as 78%. No vertical transmission was seen
and the pregnancy complications did not differ from those
of non-infected pregnant women. In their report, no direct
comparison was included, but they still put forward a similar
pattern of the clinical characteristics of COVID-19 pneumonia
in pregnant women to that of other adult populations. They
did not stratify the pregnant patients according to gestational
age. Breslin et al.® reported the results of 43 test-confirmed
COVID-19 cases at a pair of affiliated New York city hospitals.
The patients were collected either by hospital admission due
to the COVID-19 disease symptoms or by universal testing
for all obstetrical admissions. Of these, 29 were symptomatic
at presentation and three developed severe disease. The
authors compared their findings with a previously published
study by Wu and McGoogan® and concluded that these
rates were similar to the rates of the non-pregnant women.
Blitz et al."? shared data from seven hospitals in New York
State between March 2™ and April 9", 2020. After excluding
patients with incomplete data, the incidence of ICU admission
was compared between pregnant and non-pregnant women
with COVID-19 aged between 15-49 years. Of these, 332 were
non-pregnant females, and 82 were pregnant females. In all,
50 non-pregnant females (15.1%) and eight pregnant females
(9.8%) were admitted to the ICU for worsening respiratory
status, with no statistically significant difference.

On the other hand, the Public Health Agency of Sweden
analyzed SARS-CoV-2 infection treated in ICUs in Sweden
between March 19" and April 20", 2020, and compared
pregnant and non-pregnant women of similar age. Fifty-three
women aged 20-45 years with SARS-CoV-2 were reported and
13 of these women were either pregnant or postpartum (<1
week). The results indicated that the risk of being admitted
to the ICU was greater in pregnant and postpartum women
with laboratory-confirmed SARS-CoV-2 compared with non-
pregnant women of similar age"”. A similar result was seen in
a study conducted by Ellington et al."? that analyzed national
data of the United States of America. Data on pregnancy states
were available for 91,412 women with laboratory-confirmed
SARS-CoV-2 infections; among these, 8207 were pregnant.
Some 31.5% of pregnant women and 5.8% of non-pregnant
women of reproductive age were hospitalized. The risk for ICU

admission and intubation were also greater in pregnant women,
but the risk for death was similar.

The results of the present study also show pregnancy as a risk
factor for COVID-19. A comparison of the confirmed SARS-
CoV-2 infected women revealed that pregnant women had
significantly higher rates of COVID-19 related symptoms, fever,
tachypnea, tachycardia, ICU admission, and abnormalities in
leucocyte and lymphocyte counts. Five (0.6%) non-pregnant
women and four (2.1%) pregnant women required mechanical
ventilation (p>0.05). Three (4%) non-pregnant women and
none of the pregnant women died of COVID-19 (p>0.05,
Tables 1, 4).

On the other hand, when the pregnancies were further
dichotomized according to gestational age, those with >20 weeks
gestation represented even worse rates (being asymptomatic,
need for O, support, and ICU admission) than those with <20
weeks gestation (Tables 2, 3, 6). A significant difference was
also found between symptomatic and asymptomatic pregnant
women in each trimester of pregnancy (Table 3).

The discrepancy of many studies, including ours with the
above-mentioned studies that show no difference in the
morbidity of COVID-19 in pregnant women compared
with non-pregnant patients in the reproductive age group,
could be secondary to the different gestational ages of the
included pregnant patients. During pregnancy, besides the
alteration in immunity, some anatomic and physiologic
changes might make women more vulnerable to SARS-CoV-2
infection. Hyperemia, edema, and friability of mucosa and
hypersecretion in the upper respiratory system“>!'* may
provide a better route of entry for viruses. Also, the enlarged
uterus displaces the diaphragm upwards leaving less room for
the lungs to expand, hence leading to decreased functional
capacity and residual capacity. Moreover, increased metabolic
demands and oxygen">'® may decrease the threshold of
pregnant women to compensate for the signs and symptoms
of SARS-CoV-2 infection.

In a meta-analysis conducted by Khalil et al.**, 20 studies
on pregnant women with RT-PCR-confirmed SARS-CoV-2
involving 2567 women were analyzed. Among all the pregnant
women in these studies, 73.9% were in their third trimester;
52.4% had delivered, 48.3% by cesarean section. The rate of
preterm birth (<37 weeks) was found as 21.8%, which were
mostly (18.4%) iatrogenic. The ICU admission rate was 7.0%

Table 6. Intensive care unit admission in pregnants < and >20
weeks and non-pregnants (chi-square test, X*=9.355, p=0.009)

Admission to ICU
o N v |

Non-pregnants 794 (99.4%) 5(0.6%) 799 (100%)
Pregnants <20 weeks 72 (97.3%) 2R2.7%) 74 (100%)
Pregnants >20 weeks 110 (96.5%) 4 (3.5%) 114 (100%)

ICU: Intensive care unit
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and the intubation rate was 3.4%. Maternal mortality was about
1%. Maternal age over 35 years was a risk factor for all co-
morbidities and ICU admission. Neonatal nasopharyngeal RT-
PCR swabs were positive in 1.4%.

In the present study, 60 of the 188 pregnant women (31.9%)
delivered at a median of 38 (+2 weeks) of gestation. Of these 60
deliveries, 40 (67%) were preterm (<37 weeks). Eleven (18.3%)
of the deliveries were vaginal and 49 (81.7%) were by cesarean
section. None of the cesarean operations was performed
under general anesthesia. The indications of the cesareans
were maternal compromise in 8 (16.3%), fetal compromise in
21 (42.9%), obstetric reasons (e.g. previous cesarean, failed
progress labour) in 18 (36.7%), and maternal request in two
(4.1%). Three of the pregnant women had abortion (1.6%) at
their ~7" gestational week. No maternal-fetal transmission of
SARS-CoV-2 was observed.

In our opinion, the relatively higher rate of preterm delivery
seen in our results might be related to the severity of the
SARS-CoV-2 infection. Different modes of medications
and morbidities in the cohorts of the patients might be the
underlying reason for the discrepancies observed in studies
involving pregnant women infected with SARS-CoV-2 in the
literature. Larger studies are needed to define whether a better
controlled maternal disease could decrease the risk of preterm
birth in COVID-19.

Currently, all studies in the literature, including ours, have been
performed on a hospital basis. In our view, studies in which
subjects collected by screening the general population could
give the exact rates of the COVID-19 morbidity and mortality.

Conclusion

Pregnancy worsens the morbidity of COVID-19 and this effect
seems to increase as the pregnancy advances, but not the
mortality rate.
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