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Abstract
Objective: To determine the maternal and neonatal outcomes of pregnant women 
with COVID- 19 infection.
Methods: A cohort study was conducted on 56 pregnant women with COVID- 19 and 
94 healthy pregnant women during the COVID- 19 epidemic in Iran. Two groups were 
followed until childbirth. Demographic and obstetric information, clinical symptoms, 
laboratory and radiographic findings of the patients, and maternal and neonatal out-
comes of the two groups were gathered by a checklist. Data were analyzed using 
SPSS version 16. A P value < 0.05 was considered significant.
Results: The two groups were similar in terms of maternal age, gravida, parity, and co- 
morbidities (P > 0.05). The rate of cesarean delivery in the exposed group was higher 
than that in the control group (P = 0.027; relative risk [RR] =2.23). Pre- eclampsia 
was seen in 19.8% of the exposed group and 7.4% of the control group (P = 0.037; 
RR = 2.68). The rate of preterm labor in the exposed group was higher than that in the 
control group (P = 0.003; RR = 2.70). Fetal distress was seen in 16.1% of the exposed 
group and 4.3% of the control group (P = 0.016; RR = 3.84).
Conclusion: Pregnant women with COVID- 19 had an increased risk of pre- eclampsia, 
preterm labor, and cesarean delivery. Their fetal and neonatal outcomes were fetal 
distress, newborn prematurity, and low Apgar score.
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1  |  INTRODUC TION

In late 2019, a new mutation of the coronavirus caused a severe re-
spiratory disease that became known as COVID- 19.1 Currently, this 
disease is a major global health problem.2 It is estimated that the 
incidence of COVID- 19 in pregnant women is 1 per 200 births and 
the maternal mortality rate is 1 per 18 000 deliveries.3 Pregnancy 
is associated with immunosuppressive conditions. It makes preg-
nant women more susceptible to infectious diseases. In addition, 
it is possible to vertically transmit the infection from mother to 

fetus and causes significant infections in the fetus and newborn.4 
Previous studies have shown that the risk of progression of viral 
infections such as severe acute respiratory syndrome, Middle East 
respiratory syndrome, and influenza is higher in pregnant women, 
and catching these viruses during pregnancy can lead to unde-
sirable clinical and prenatal outcomes such as abortion, stillbirth, 
preterm labor, fetal distress, intrauterine growth restriction, admis-
sion to the intensive care unit (ICU), and disseminated intravascu-
lar coagulopathy.5,6 Therefore, it seems that due to immunological, 
physiological, and anatomical changes during pregnancy, pregnant 
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women are at higher risk of COVID- 19 complications and mortal-
ity.7 On the other hand, due to the lack of sufficient information 
about COVID- 19 during pregnancy, all pregnant women suspected 
of having COVID- 19 infection should be widely screened and, if 
confirmed, both mother and fetus should be followed up.8

There is some evidence that the risk of acute infections may be 
higher in the late stages of pregnancy.3,9,10 Studies conducted during 
the COVID- 19 pandemic showed that the majority of cases occurred 
during the third trimester and most women underwent cesarean de-
livery due to obstetric indications. Fetal distress has also been noted 
in several studies.11- 13

A study of 10 newborns of pregnant women with COVID- 19 
showed that the complications of infection in newborns were signifi-
cant and included preterm labor, thrombocytopenia due to liver dys-
function, fetal distress, and respiratory distress.13 However, several 
studies reported that most of the newborns were asymptomatic and 
small numbers needed intensive care.11,12 In some of the newborns, 
the infection was transmitted.14- 16 Therefore, the issue of vertical 
transmission remains unclear.

Most studies on the effects of COVID- 19 on pregnant mothers and 
their newborns were conducted as a case report or retrospectively on 
the information of the small number of pregnant women or infants, and 
cohort studies on the pregnancy outcomes are limited. In one study, 675 
pregnant women were assessed in New York City and it was found that 
70 pregnant women were positive for COVID- 19.17 The findings of that 
study showed a significant difference between the age of patients and 
healthy women. There was no difference between the two groups in 
terms of gravida and parity. However, a significant difference was ob-
served in co- morbid diseases such as diabetes, chronic hypertension, and 
body mass index (BMI, calculated as weight in kilograms divided by the 
square of height in meters) >30. Obstetric outcomes such as cesarean 
delivery and postpartum fever in patients with COVID- 19 were different 
from those in healthy women, but there was no significant difference be-
tween the two groups in preterm labor and neonatal outcomes, includ-
ing birth weight, Apgar score, and admission to the neonatal ICU (NICU). 
In another study conducted as a historical cohort in London (UKOSS) 
427 pregnant women with COVID- 19 were compared to 694 healthy 
pregnant women.3 It was found that the majority of women had been in-
fected in the third trimester of pregnancy. Co- morbidities, obesity, black 
race, or minor ethnicities were the risk factors for COVID- 19 in preg-
nant women. The risk of preterm labor, mother's need for intensive care, 
and admission in the NICU were significantly different between the two 
groups. The rate of cesarean delivery in the COVID- 19 group was 59% 
versus 29% in the control group. Five neonatal deaths and five maternal 
deaths were observed in the COVID- 19 group. The results of a PCR test 
in 5% of newborns were positive.3

According to the above issues, there is insufficient evidence of 
the clinical characteristics and complications of COVID- 19 during 
pregnancy and childbirth. Identifying the consequences of COVID- 19 
infection in pregnant women compared with non- pregnant women 
and evaluating its effect on pregnancy and neonatal health is very 
important. Therefore, the aim of the present cohort study was to 

determine the maternal and neonatal outcomes of pregnant women 
with COVID- 19 in Kashan, Iran.

2  |  MATERIAL S AND METHODS

The present study was conducted on 150 pregnant women during the 
period of the COVID- 19 pandemic from March to November 2020. 
The exposed group were pregnant women with COVID- 19 infection 
admitted to Referral Hospital of Kashan University of Medical Sciences 
(Shahid Beheshti Hospital), and the non- exposed group were pregnant 
women who were referred to the midwifery clinics to receive prenatal 
care. In the exposed group, the diagnostic criteria were quantitative re-
verse transcriptase polymerase chain reaction (qRT- PCR) assay, which 
was prepared from sputum or pharyngeal samples of mothers and/
or based on clinical manifestations, laboratory findings, and positive 
findings on chest computed tomography (CT) scan. Laboratory values 
were considered based on the pregnancy trimester according to the 
values provided in the reference books.18 The PCR test was not per-
formed in the healthy pregnant women, but if they were suspected of 
having COVID- 19 and had the clinical symptoms or a history of contact 
with a patient with COVID- 19, the test would have been carried out to 
ensure their health. The two groups were followed up until the end of 
the pregnancy and their outcomes were recorded.

2.1  |  Measurements

In the present study, data were collected according to a checklist 
consisting of four parts:

1. Demographic and obstetric information of patients including 
maternal age, gestational age, gravida, parity, and maternal BMI.

2. Information on COVID- 19 including clinical symptoms, laboratory, 
and radiographic findings of patients.

3. Maternal and fetal outcomes including abortion, preterm labor, 
premature rupture of membranes (PROM), pre- eclampsia, type of 
delivery, oligohydramnios, vaginal bleeding, meconium excretion 
in amniotic fluid, fetal distress, intrauterine fetal death, and in-
trauterine fetal growth retardation.

4. Neonatal outcomes including low Apgar score, asphyxia, low birth 
weight, neonatal death, and admission to the NICU.

2.2  |  Analysis of data

Data were analyzed by SPSS software version 16 (SPSS Inc., Chicago, 
IL, USA). The mean, standard deviation (SD), and percentage indices 
were calculated. The incidence rate of different outcomes was calcu-
lated and compared between the two groups. Other comparisons were 
performed between the two groups using the χ2 and Student t- test ac-
cording to the variable type. A P value < 0.05 was considered significant.
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2.3  |  Ethical considerations

The present study was approved by the Ethics Committee of 
Kashan University of Medical Sciences with the ethics code of 
IRKAUMSREC.1399.002. The confidentiality of the information and 
the lack of adding financial and pharmaceutical costs to the patients 
were explained. Verbal informed consent was obtained from all 
participants.

3  |  RESULTS

During the study period, 56 pregnant women with COVID- 19 and 
94 healthy pregnant women were assessed and followed up. Two 
groups were matched in terms of gestational age at the time of en-
tering the study.

3.1  |  Clinical and laboratory manifestations of 
COVID- 19

The mean maternal age in the exposed group (women with 
COVID- 19) was 31.6 ± 6.1 years (range 19– 44 years), the mean ges-
tational age at admission was 31.9 ± 8.22 weeks (range 7– 41 weeks). 
The mean gestational age at delivery was 37.1 ± 3.1 weeks (range 
28– 41 weeks). The most common symptoms in pregnant women 
were fever (n = 50, 89.3%), cough (n = 22, 39.3%), and dyspnea 
(n = 18, 32.1%). The following symptoms were also seen: lympho-
penia (n = 35, 62.5%); elevated C- reactive protein (CRP; n = 54, 
96.4%); elevated LDH (n = 27, 48.2%); leukopenia (n = 5, 8.9%); 
anemia (n = 12, 21.4%); and an increased level of liver enzymes 
(n = 8, 14.2%) (Table 1).

The results of the chest CT scan in 45 (80.4%) patients were in 
accordance with COVID- 19 infection. About two- thirds of the pa-
tients were treated with antibiotics and 35.7% with antibiotics and 
antiviral drugs. O2 saturation was less than 93% in 35 patients, all of 
whom underwent oxygen therapy. The duration of hospitalization 
was 6.80 ± 8.32 days (range 1– 48 days).

Six mothers were transferred to the ICU due to deterioration of 
the disease, of which four mothers underwent mechanical ventilation. 
Pregnancy was terminated by cesarean delivery at 28 weeks in one 
patient due to her condition. Other patients were discharged from 
the ICU and transferred to the ward with a good general condition. In 
the present study, there were no cases of maternal death. However, a 
spontaneous abortion was seen in a 40- year- old patient of G4 P3 with 
no history of abortion.

In the exposed group, 9 (16.4%) neonates were admitted to the 
NICU, of which eight were transferred to the NICU due to prema-
turity and one due to low Apgar score. Neonatal death was seen 
in 2 (16.6%) cases. The first case was a boy who had been born 
through vaginal delivery from a 31- year- old mother (G4 P1) with 
labor pains at 31 weeks of gestation. He had a 1- minute Apgar 
score of 8 and a 5- minute score of 10. However, after delivery, 

the baby developed sepsis, renal failure, disseminated intravas-
cular coagulopathy, and finally died. The second case was a girl, 
born through cesarean delivery due to labor arrest and fetal dis-
tress at 36 weeks of gestation from a 27- year- old mother (G4 P1) 
with a 1- minute Apgar score of zero. She died after unsuccessful 
resuscitation.

In two neonates, the results of the qRT- PCR test 12– 24 hours 
after birth were positive. The other newborns were discharged in 
good general condition.

3.2  |  Maternal and neonatal characteristics

The two groups were not different in terms of maternal age, gravida, 
parity, and co- morbidities such as diabetes, chronic hypertension, 
and hypothyroidism (P > 0.05).

TA B L E  1  Clinical and laboratory findings of pregnant women 
with COVID- 19a

Patient characteristics

Symptoms

Cough 22 (39.3)

Fever and chill 50 (89.3)

Dyspnea 18 (32.1)

Shortness of breath 13 (23.2)

Headache 14 (25)

Diarrhea 3 (5.4)

Anosmia 3 (5.4)

Sore throat 10 (17.9)

Paraclinical tests

Positive CT scan 45 (80.4)

Lymphopenia (<1.1 × 109/L) 35 (62.5)

Leukopenia (<5 × 109/L) 5 (8.9)

Leukocytosis (>11 × 109/L) 19 (33.9)

Elevated CRP (>8.1 mg/L) 54 (96.4)

Elevated LDH 27 (48.2)

Anemia 12 (21.4)

Elevated liver enzyme 8 (14.2)

O2 saturation <93% 35 (62.5)

Therapy

Antibiotic 36 (64.3)

Antibiotic and antiviral 20 (35.7)

Pregnancy trimester at diagnosis

First 4 (7.1)

Second 8 (14.3)

Third 44 (78.6)

Duration of hospitalization (days) 6.80 ± 8.32 (1– 48)

Abbreviations: CRP, C- reactive protein; CT, computed tomography; 
LDH, lactic acid dehydrogenase.
aValues are given as number (percentage) or mean ± standard deviation 
(range). 
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The mean gestational age at delivery in the exposed and con-
trol groups were 37.1 ± 3.1 and 38.2 ± 1.35 weeks, respectively, 
and there was a significant difference between the two groups 
(P = 0.005).

The rate of cesarean section was 67.3% in the exposed 
group and 47.9% in the control group with a statistically signif-
icant difference between the two groups (P = 0.027, relative risk 
[RR] =1.40).

The findings showed no difference between the two groups in 
terms of birth height, birth weight, and sex of the neonates (P > 0.05) 
(Table 2).

3.3  |  Maternal and neonatal outcomes

Table 2 shows that 32 (57.1%) women in the exposed group and 29 
(30.9%) in the control group had poor maternal outcomes, and the 
difference between the two groups were significant (P < 0.0001; 
RR = 2.42).

Pre- eclampsia was seen in 11 (19.8%) women in the exposed 
group and 7 (7.4%) in the control group, and the difference between 
the two groups were significant (P = 0.037; RR = 2.68) (Table 3).

The rate of preterm labor was 34.5% in the exposed group and 
12.8% in the control group, and the difference between the two 

TA B L E  2  Comparison of the characteristics of mothers and their newborns in the two groupsa

Characteristics

Groups

P value RR (95% CI)Healthy mothers Patients with COVID- 19

Maternal age (years)

<20 3 (3.2) 3 (5.4) 0.085 – 

20– 34 73 (77.7) 34 (60.7)

≤35 18 (19.1) 19 (33.9)

Parity

Primipara 21 (22.3) 19 (33.9) 0.131 0.85 (0. 68– 1.05)

Multipara 73 (77.7) 37 (66.1)

Co- morbidity

Diabetes 21 (22.3) 9 (16.1) 0.361 0.71 (0.35– 1.45)

Hypertension 11 (11.7) 6 (10.7) 1 0.91 (0.35– 2.33)

Hypothyroidy 19 (20.2) 11 (19.6) 1 0.97 (0.49– 1.88)

BMI (kg/m2)

Normal 43 (45.7) 9 (16.1) 0.001 – 

Overweight 32 (34) 33 (58.9)

Obese 19 (20.2) 14 (25)

Type of delivery

Vaginal 49 (52.1) 18 (32.7) 0.027 1.40 (1.06– 1.85)

Cesarean delivery 45 (47.9) 37 (67.3)

Neonate sex

Female 48 (51.1) 28 (50.9) 1 – 

Male 46 (48.9) 27 (49.1)

Gestational age at childbirth (weeks)

<37 12 (12.8) 19 (34.5) 0.003 2.70 (1.42– 5.14)

>37 82 (87.2) 36 (65.5)

Undesirable outcomes

No 65 (69.1) 24 (42.9) <0.0001 2.42 (1.63– 3.58)

Yes 29 (30.9) 32 (57.1)

Birth weight (g)b  2942 (679) 3084 (512) 0.181 – 

Birth height (cm)b  49.2 (4.2) 49.2 (2.3) 0.948 – 

Gestational age at deliveryb  (weeks) 37.1 (3.1) 38.2 (1.35) 0.005

Gravidab  2.48 (1.5) 2.39 (1.1) 0.699

Abbreviations: BMI, body mass index; CI, confidence interval; RR, relative risk.
aValues are given as number (percentage). 
bValues are given as mean (SD). 
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groups was significant (P = 0.003; RR = 2.70). Fetal distress was seen 
in 9 (16.1%) women in exposed group and 4 (4.3%) in the control 
group, and this difference was significant (P = 0.016; RR = 3.84).

The two groups were not significantly different in terms of 
PROM, low birth weight, admission to the NICU, and neonatal death 
(P > 0.05).

An Apgar score less than 7 was more frequent in the exposed 
group (P = 0.025; RR = 25.4).

4  |  DISCUSSION

The findings of the present study are similar to those in several 
previous reports about patients with COVID- 19 who had suffered 
from fever and cough as the most common symptoms at the time 
of admission.3,7,12,13,17,19- 21 In addition, common laboratory findings 
were lymphopenia and elevated CRP, which was similar to other 
studies.2,7,15,19

The chest CT scan had positive findings consistent with 
COVID- 19 in 80.4% of patients, which is similar to previous re-
ports.19,21,22 This finding suggests that radiological studies can be 
useful to identify patients who are clinically suspected of COVID- 19 

infection. Timely treatment of these patients leads to proper control 
of the disease and prevention of its related serious complications.2

In total, 78.6% of patients were infected in the third trimester of 
pregnancy. This finding is consistent with the results of other stud-
ies2,3,9,10,21,22 and supports the need for continuing health protocols 
until the end of pregnancy.

Approximately 10% of hospitalized pregnant women needed re-
spiratory support. This is lower than the results of one study in the 
UK, in which 17.3% of mothers were admitted to the ICU,22 and sim-
ilar to the reported rate in the general population with COVID- 19, as 
well as to the findings of the UKOSS study.3,23

Fortunately, there were no cases of maternal death in the pres-
ent study, as in several other studies in the United States, Turkey, 
and China,2,17,21 although five maternal deaths were reported in the 
UKOSS study.3

The results showed that the risk of cesarean delivery in the ex-
posed group was 2.23 times higher than in the control group. This 
finding is similar to other studies.3,17 Although the rate of cesarean 
delivery in the present study is higher than in other studies, the 
cause of these cesarean deliveries was obstetric problems rather 
than COVID- 19, while in several studies more than 50% of the cesar-
ean deliveries were due to COVID- 19 pneumonia.3,21,24 Of course, 

TA B L E  3  Comparison of maternal, fetal, and neonatal outcomes in the two groupsa

Maternal and neonatal outcomes

Groups

P value RR (95% CI)Healthy mothers Patients with COVID- 19

Pre- eclampsia

No 87 (65.9) 44 (34.1) 0.037 2.68 (1.10– 6.52)

Yes 7 (7.4) 11 (19.8)

Preterm

No 82 (87.2) 36 (65.5) 0.003 2.70 (1.42– 5.14)

Yes 12 (12.8) 19 (34.5)

PROM

No 85 (90.4) 53 (94.6) 0.632 0.75 (0.24– 2.35)

Yes 9 (9.6) 4 (7.3)

Fetal distress

No 90 (95.7) 46 (83.6) 0.016 3.84 (1.24– 11.90)

Yes 4 (4.3) 9 (16.1)

Fetal or neonatal death

No 94 (100) 53 (96.4) 0.165 8.48 (0.41– 173.53)

Yes 0 (0) 2 (3.6)

Admission to NICU

No 74 (78.8) 46 (83.6) 0.470 0.76 (0.37– 1.56)

Yes 20 (21.3) 9 (16.4)

LBW

No 80 (85.1) 44 (80) 0.497 1.34 (0.65– 2.74)

Yes 14 (14.9) 11 (20)

Abbreviations: CI, confidence interval; LBW, low birth weight; NICU, neonatal intensive care unit; PROM, premature rupture of membranes; RR, 
relative risk.
aValues are given as number (percentage). 
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early onset of labor and termination of early pregnancy in women 
with a previous cesarean delivery can be related to stress induced by 
COVID- 19. However, further studies are needed to determine what 
factors may increase the rate of cesarean delivery in patients with 
COVID- 19.

The risk of adverse maternal outcomes in the exposed group was 
2.42 times higher than in the control group. In the New York study,17 
this difference had not been observed, and the maternal outcomes 
pointed to the greater vulnerability of mothers with COVID- 19 
during the postpartum period. Recently, in two meta- analyses, it was 
found that women with COVID- 19 experience adverse pregnancy 
outcomes,25,26 but a systematic review of 33 articles concluded that 
COVID- 19 is not associated with undesirable maternal and neonatal 
outcomes.19 However, this finding has been obtained from case re-
ports and case series that may not be of good quality.

The risk of pre- eclampsia in the exposed group was 2.68 times 
higher than in the control group, and there was a significant differ-
ence between the two groups. Neither of the two cohort studies, 
investigated the risk of pre- eclampsia, and therefore there is no 
possibility of comparison. In some case reports and review articles, 
pre- eclampsia has been reported as one of the most common out-
comes in mothers with COVID- 19.22,25 In several other studies, the 
rate of pre- eclampsia was almost the same as in healthy pregnant 
women.2,21 However, it is known that during pregnancy, ACE2 plays 
an important role in regulating arterial blood pressure, and infection 
caused by COVID- 19 can change the expression of ACE2, cause vas-
cular contractions, and induce pre- eclampsia.27,28

The risk of preterm labor in the exposed group was 2.70 times 
higher than in the control group. The rate of preterm labor in the 
general population is in the range of 5%– 8%. The higher rate of 
preterm labor in these mothers can be due to the deterioration of 
the mother's condition, and the need for preterm delivery or spon-
taneous delivery after PROM.29 It is not clear if COVID- 19 infection 
is a direct cause of preterm labor. Viral infections in pregnancy can 
induce abnormal responses to opportunistic bacterial infections and 
may lead to preterm labor and delivery.30 This finding is similar to 
that of the UKOSS study, in which preterm labor was more common 
in women with COVID- 19.3 However, in one study, there was no dif-
ference between patients with COVID- 19 and healthy mothers in 
terms of preterm labor.17 In other case reports and review studies, a 
large number of patients experienced preterm labor, but due to the 
lack of a control group, this finding could not be judged,2,11,12,19,21,22 
and the present study can confirm the results of these studies.

The risk of fetal distress in the exposed group was 3.84 times 
higher than in the control group. Fetal distress has been reported as 
one of the consequences of COVID- 19 in the case reports and re-
view articles.2,20,21 Its cause is not clear, but it may be due to preterm 
labor or PROM. Therefore, during the acute period of the disease, 
fetal monitoring is recommended for the early detection of these 
cases.

The risk of a neonatal Apgar score of 7 or less in the exposed 
group was 25.4 higher than in the control group, which could be 
due to higher fetal distress, preterm labor, and prematurity in the 

group with COVID- 19. In one study, there was no difference in the 
Apgar score of neonates17; however, another study reported a low 
Apgar score in neonates.24 According to the population- based data, 
it was found that in women with other viral pneumonia, the risk of an 
Apgar score of 7 or less increases.31

There was no significant difference between the two groups in 
terms of low birth weight. Meta- analysis studies also showed that 
if COVID- 19 occurs at the end of pregnancy, it does not affect the 
weight of the newborn.32 However, if an infection develops early in 
the pregnancy or in the chronic hypoxia condition, assessment of 
fetal growth and development are recommended.33

The rate of admission to the NICU was not significantly differ-
ent between the two groups, which is consistent with the findings 
of one study17; however, in the UKOSS study, the rate of admission 
to the NICU in the COVID- 19 group was higher than in the control 
group.3 However, the criteria for admission to the NICU are different 
among hospitals and resulted in differences in the studies’ findings. 
It seems that the majority of admissions to the NICU have been per-
formed for the accurate monitoring of status in premature newborns 
or for isolating newborns from their mothers to prevent transmission 
of the infection.

The present study has one case of neonatal death and one case of 
stillbirth. It cannot be determined whether these deaths are related to 
COVID- 19 infection. In several studies, neonatal deaths and stillbirths 
have been reported, but researchers were not sure if the deaths were 
related to the disease.3,13,21 However, it seems that the risk of mater-
nal and neonatal mortality from this disease is very low.32

In general, the discrepancy in some findings can be due to dif-
ferences in the course of the disease, symptoms, and severity of the 
disease, as well as differences in the immune system of the mother 
and newborn. The immune system response of pregnant women is 
complex and varies based on gestational age, immune response, du-
ration and severity of infection, and maternal and neonatal conse-
quences of COVID- 19.

In the present study, some patients were diagnosed based on 
chest CT scan, laboratory, and clinical findings. In critical situations 
during the COVID- 19 pandemic, this issue might be acceptable be-
cause it is not possible to wait for the qRT- PCR test results for a 
definitive diagnosis.

The present study is the first cohort study about COVID- 19 
in pregnant women in Iran, and women who had been diagnosed 
based on clinical and laboratory findings were enrolled in this 
cohort.

According to the definition by WHO, these cases are classified 
as suspected cases of COVID- 19 and it seems that providing these 
cases can be useful.

The present study had some limitations. The first limitation was 
that sampling of the vaginal discharge, amniotic fluid, and placenta 
was not performed to investigate COVID- 19. It is necessary to con-
sider these issues in further studies. The second limitation was that 
it was not possible to investigate the early pregnancy outcomes such 
as abortion because the majority of mothers were infected at the 
end of the second or third trimester of pregnancy.
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5  |  CONCLUSION

The clinical and laboratory manifestations and radiographic criteria 
in pregnant women with COVID- 19 are similar to those in the general 
population. The common maternal outcomes in pregnant women 
with COVID- 19 were increased risk of pre- eclampsia, preterm labor, 
and cesarean delivery. In addition, their fetal and neonatal outcomes 
were fetal distress, newborn prematurity, and low Apgar score.
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