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Abstract

Introduction: There is scarce information about the effects of  SARS‐CoV‐2 infection in pregnant women. The present study 
aimed to evaluate pregnancy’s clinical characteristics and outcomes in women with COVID-19 and their babies. 
Case Presentation: We conducted a case series study, from April 15 to May 30, 2021, including 24 cases with COVID-19 
infection and their babies with a 30-day follow-up after delivery. The patients’ mean (SD) age of  was 31.50 (5.69) years, and all 
the deliveries were in the third trimester. Fever and myalgia were the most prevalent clinical symptoms in women. Positive RT-
PCR test results [in 20 pateints (83.33%)], and CT scan findings [in four patients (16.67%)] confirmed the diagnosis. Moreover, 
66.66% of  pregnant women with COVID-19 underwent Cesarean section. Performing a Cesarean section was mostly due to 
obstetric indications or the mother’s request. None of  the babies were positive PCR. Out of  eight preterm infants, seven were 
admitted to the intensive care unit (NICU) for reasons other than COVID-19. 
Conclusion: The most common obstetric outcomes were high rates of  premature delivery and Cesarean section. Additionally, the 
most prevalent neonatal consequences were prematurity and low birth weight. There was; however, no evidence of  intrauterine 
vertical transmission.
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1. Introduction

The COVID-19 epidemic is a critical health 
crisis that emerged in China and is now affecting 
the whole world (1). Coronavirus disease leads to 
acute respiratory infection and other known and 
unknown complications (2). To date, the number 
of positive cases of COVID-19 has been increasing 
during the pandemic (3). Along with the surge of 
new cases, pregnant women are also increasingly 
infected with COVID-19 (4). The infection has 
caused serious concerns in pregnant women since 
similar viral infections, including SARS, MERS, 
and influenza have been reported to cause drastic 
complications in pregnancy. According to the 
reports in 2009, H1N1-related deaths in pregnant 
women were higher than that in the general 
population (5). It has also been reported that women 
are more vulnerable to adverse outcomes during 
pregnancy (using intubation, hospitalization in the 
ICU, and death in acute respiratory syndromes due 
to SARS and MERS) (6, 7). Furthermore, adverse 
obstetric events, such as premature delivery, 
abortion, intrauterine growth restriction of fetus, 
maternal death, and neonatal mortality have been 

reported in coronavirus infections (7). Accordingly, 
COVID-19 can have great significance during 
pregnancy (8), especially considering the reports of 
suspected vertical transmission (9, 10). Although 
recent clinical reports have found no conclusive 
evidence of vertical transmission, further research 
should be conducted to rule out its possibility (11, 
12). There are still several other unknowns about 
COVID-19 during pregnancy, such as clinical 
manifestations, disease severity, its impact on 
the delivery process, and neonatal outcomes. 
Given the importance of this issue, we studied the 
clinical characteristics and paraclinical findings 
of 24 patients hospitalized due to COVID-19 at 
the 29 Bahman Hospital in Tabriz, Iran. We also 
described pregnancy and childbirth outcomes of 
women with COVID-19 up to 30 days after delivery.

2. Case Presentation

In this case series, we retrospectively reviewed 
the clinical data of 24 pregnant mothers with 
confirmed COVID-19 from April 15, 2020, until 
May 30, 2021, who were admitted to 29 Bahman 
Hospital, Tabriz, Iran.
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2.1. Data Collection

Through the patients’ medical records, the 
required data, including past medical histories, 
clinical characteristics, and laboratory test results, 
imaging findings, treatment period and method, 
as well as pregnancy and childbirth outcomes were 
collected. The pregnant mothers with significant 
clinical symptoms, such as fever (≥37.8), cough, 
gastrointestinal symptoms, fatigue, myalgia, 
and O2 saturation ≤93%, along with laboratory 
findings, such as elevated concentrations of 
CRP (>10 mg. L-1) or lymphopenia (lymphocyte 
<1100) were considered as acutely suspicious 
for COVID-19. The criteria for COVID‐19 
diagnosis were based on Iran’s Ministry of Health 
and Medical Education (MOHME) protocols 
(diagnostic therapeutic flowchart for COVID-19), 
which were first released on February 25, 2020, 
when the COVID-19 pandemic started. All the 
patients were diagnosed through positive reverse-
transcription-polymerase-chain-reaction (RT-
PCR) of throat swab samples and/or imaging 
findings in the chest CT scan, such as bilateral 
ground-glass opacification, patchy infiltrates, and 
pleural thickening. According to hospital policy, 
all the mothers with COVID-19 infection were 
followed up for 30 days following discharge. 

A checklist with four sections was used for data 
collection:

1-Demographic and obstetric information: 
mother’s age, gravid, parity, fetal age at admission, 
indication for hospital admission, type of delivery, 
pregnancy complications, and newborn gender.

2-Information related to COVID-19 disease: 
clinical symptoms, laboratory test results, 
radiographic findings, treatment, and the length of 
hospitalization.

3-Mothers and fetal consequences: miscarriage, 
preterm delivery, premature rupture of membranes 
(PROM), pre-eclampsia, vaginal bleeding, 
meconium-stained amniotic fluid, distress, 
intrauterine fetal death (IUFD), intrauterine growth 
restriction (IUGR), women’s hospitalization and its 
duration.

4-Infant outcomes: COVID-19 infection, Apgar 
score, immaturity, low birth weight (LBW), infant 
death, newborn intensive care unit admission, 

fever, and pneumonia.

2.2. Data Analysis 

Data were described and presented as mean and 
standard deviation, frequency, and percentages 
using SPSS version 22.  

3. Results

A total of 24 pregnant women diagnosed with 
COVID-19 were enrolling in this study. The average 
age of the mothers and fetal age were 31.50 years 
[SD (5.69), in the range of 19-42 years old] and 35.83 
weeks (SD=3.62), respectively. Ten patients were 
hospitalized with the impression of COVID-19, 
and the other patients were admitted due to other 
reasons, like premature labor pain (n=2), labor pain 
(n=8), and PROM (n=2), IUGR (n=1), and history 
of Caesarean section (C-section) (n=1). COVID-19 
was confirmed in all the pregnant women during 
the hospital stay. In terms of underlying diseases, 
seven patients had hypertension, one had cervical 
insufficiency with cervical cerclage, one had 
hypothyroidism and was under treatment with 
levothyroxine, two had major depressive disorder 
and were under treatment with antidepressants, 
and one had a history of mitral valve prolapses. 
The duration of hospitalization was between 2-17 
days. Table 1 represents the details of demographic, 
obstetrics, and clinical characteristics of pregnant 
women.

3.1. Clinical Manifestations

The most common clinical symptoms included 
fever (n=15), myalgia (n=12), cough (n=11), 
shortness of breath (n=10), fatigue (n=9), sore 
throat (n=7), headache (n=5), and gastrointestinal 
symptoms (n=5). Decreased blood oxygen 
saturation (O2 saturation <93%) was seen in six 
patients, and one patient had tachycardia.

3.2. Paraclinical Findings

Among the subjects, 13 had lung involvement 
which was revealed in high-resolution computed 
tomography (HRCT) without contrast. Moreover, 
among those with CT evidence of COVID-19 
infection, four had negative RT-PCR results. 
In addition, positive results of nasopharynx 
and oropharynx specimens for COVID-19 RT-
PCR were observed in 20 (83.33%) patients.  
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Positive RT-PCR results in 20 and CT findings in 
four patients confirmed the diagnosis. Furthermore, 
lymphocytopenia was found in 19 patients. 
However, leukocytosis (WBC 11000-18500×109/L) 
was seen in six cases while high C-reactive protein 
(CRP) levels were seen in 21 pregnant mothers. 
Table 2 depicts the details of paraclinical findings 
and treatment of patients.

3.3. Treatment

Physicians administered both antiviral agents 
(oseltamivir and favipiravir) and antibiotics 
(vancomycin, ceftriaxone, meropenem, and 
azithromycin) for patients. To alleviate the 
symptoms, all the patients received supportive 
care, such as bed rest, hydration, oxygen therapy, 
and vitamin C, zinc, or selenium supplementation. 
Table 2 shows all the treatment approaches.

3.4. Maternal and Neonatal Outcomes

In total, 16 pregnancies (66.66%) were terminated 
with a C-section. Indications of C-section included 
a previous history of C-section (patient number 3, 
7, 10, 15, 18, and 23), severe preeclampsia (patient 
number 2), maternal request (patient number 21), 
fetal distress/bradycardia after induction (patient 
number 4, 8, and 19), lack of labor progress (patient 
number 5 and 20), having previous colporrhaphy 
(patient number 16), and placenta abruption/
bradycardia (patient number 17 and 22). The other 
eight patients had normal vaginal deliveries.

Based on the Fisher exact test, a comparison of 
CRP (P=0.249) and While Blood Cell (WBC) levels 
(P=0.428) between the two groups of C-section 
and Normal Vaginal Delivery (NVD) showed no 
statistically significant difference. Nevertheless, 
one of the patients (patient number 10) had a higher 
level of C-reactive protein (CRP) (7 vs. 9 mg/L) and 
WBC (8400 vs. 14700 × 109/L) after the C-section.

Four patients needed admission to the ICU 
(patient number 8, 17, 19, and 20), out of whom, 
three had gestational hypertension (patient number 
8, 17, and 20) and received methyldopa; their blood 
pressures were recorded at the time of admission 
were 154/90, 160/95, and 140/90 mmHg, respectively. 
In patient number 8 and 17, fetal growth restriction 
was diagnosed at 28 and 33 gestational weeks, 
respectively. Patient number 17, 19, and 20 had SPO2 
of below 93% during hospitalization and all three 

had signs of pneumonia in the CT scan (Figure 1). 

Patient number 8 was a 37-year-old woman, 
G3P0, with two abortions, who was referred to the 
hospital with vomiting at week 29. In the initial 
physical examination, she had a fever (38.5 °C), mild 
sore throat, and vomiting. Her blood pressure was 
150/95 mmHg. Additionally, her lab tests showed 
lymphopenia and positive CRP. Her liver function 
tests were within the normal ranges and in urine 
test. 1+ proteinuria was also detected and her PCR 
test result was positive. She was under supportive 
care and received Betamethasone, Azithromycin, 
Magnesium Sulfate, as well as oxygen therapy due 
to fetal distress. After five days of monitoring, 
a C-section was done because of elevated blood 
pressure and bradycardia. She delivered a well‐
appearing male with Apgar scores of 3 and 7 at 1 and 
5 minutes, respectively. Resuscitation measures were 
done and he was transferred to NICU immediately. 
However, she died because of respiratory problems 
and fetal growth restriction the day after delivery.  

The mean (SD) weight and height of the neonates 
were 3075.25 (796.51) grams and 47.70 (4.08) 
centimeters, respectively. Among the newborns, 
there were eight cases of prematurity, terminated 
due to preeclampsia (n=3), premature labor pain 
(n=2), and PROM (n=3). Furthermore, there were 
three cases of IUGR and two cases of meconium 
staining at 38 and 40 weeks of gestation (patient 
number 11 and 12, respectively). Seven patients 
admitted in NICU after birth. The results obtained 
from the mothers and neonates are shown in Table 3.  
Following up the mothers and their infants after 30 
days of delivery showed no reported complications. 
Paraclinical findings found no evidence of 
COVID-19 in the infants.

Figure 1: The figure shows the radiography of patient number 20.
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4. Discussion

Considering the past experiences with influenza, 
SARS, and MERS pandemics, we expect serious 
complications for infected individuals, especially 
pregnant women and their fetuses (13, 14). Needless 
to say, the impact of SARS-CoV-2 infections during 
pregnancy is still being investigated. Pregnancy 
with its fluctuating hormone level, lowered lung 
volume, and immunocompromised status may 
additionally predispose patients to a greater 
deteriorating clinical course (15). A previous paper 
reported that if virus infection causes lung injury 
in pregnant women, the incidence of respiratory 
distress will increase, especially in the second and 
third trimesters. Once respiratory failure occurs 
in mothers, hypoxemia can lead to fetal distress, 
abortion, premature delivery, and other adverse 
events (16). 

Our retrospectively collected data included 24 
patients infected with COVID-19 in their third 
trimester. In terms of clinical symptoms, our 
findings are in line with most previous reports, 
suggesting fever, myalgia, and cough as the most 
frequent symptoms at admission (17-20). In 
our study, only one patient (4.1%) experienced 
uncommon symptoms while in a study by Yan 
and colleagues, 23.3% of pregnant women were 
asymptomatic (21). 

CT scan and RT-PCR tests are accurate and 
reliable tests for COVID-19 diagnosis; however, 
negative test results may be unable to rule out 
the infection. In our study, 20 (83.33%) of the 
total 24 pregnant women with COVID-19 had 
PCR-confirmed SARS-CoV-2 infection, and 
four (16.66%) had positive imaging findings. 
These results are in line with those reported by 
Abedzadeh-Kalahroudi and co-workers (22).

Despite comorbidities in some of the patients 
(n=20), there were no life-threatening mother SARS-
CoV-2 diseases. These comorbidities included high 
blood pressure, major depressive disorder, seizure, 
hypothyroidism, cervical insufficiency, and mitral 
valve prolapse. Of 20 patients, seven pregnant 
women had high blood pressure, which was the 
most common comorbid condition. As mentioned 
in other studies, chronic diseases can increase 
the risk of COVID-19 disease and affect disease 
severity as well as its complications (23-25). 

Our findings revealed that 79.2% of the women 
had lymphopenia in laboratory tests, which is 
consistent with other papers (26, 27). Nonetheless, 
the decrease in lymphocytes varied greatly 
from 44% up to 56% in different studies (17, 20). 
Furthermore, there was a rise in CRP levels in most 
patients (87.5%) although three of them (12.5%) 
showed no increase in CRP levels. In the study by 
Askary and co-workers and Yu and colleagues, 
CRP levels increased in all the patients (26, 27). Yan 
and colleagues found that only 44% of the patients 
had elevated CRP levels (21).

In this study, 62.5% of the patients received 
antibiotics. Meanwhile, in a study by Askary and 
colleagues (26) and Chen and colleagues, (17) 
83% and 100% of patients received antibiotics, 
respectively. Moreover, 67% were treated with 
antiviral drugs. Yan and co-workers reported that 
almost all of the patients (94%) received antibiotics 
(21). These differences can be due to diversities 
in the treatment protocols of medical centers or 
unique conditions of the patients. Among all the 
patients of the third trimester, most patients had 
mild manifestations; however, four of them were in 
chronic conditions and needed hospitalization in 
the intensive care unit. 

In this research, three mothers experienced 
a severe form of the disease (18.75%) and were 
admitted to the intensive care unit (ICU). In a study 
by Yan and co-workers, the rate of ICU admission 
was 6.2% and two patients underwent mechanical 
ventilation (21). Contrary to current findings, there 
was no case of ICU admission in the study of Yu 
and co-workers (27).

In the present study, 66.66% of the mothers 
underwent C-sections. Consistent with this result, 
the rate of C-sections was 77% in a study by Zhu 
and colleagues and 62% in a study by Abedzadeh-
Kalahroudi and colleagues (20, 22). Nevertheless, 
the rate of C-sections was higher in other studies 
such as the papers by Chen and co-workers 
(100%) (17), Liu and colleagues (90%) (18), Yu and 
colleagues (91%) (27), and Yan and co-workers 
(89.5%) (21). In the study by Yan and colleagues, 
COVID-19 pneumonia led to C-sections in 38.8% 
of the cases (21) while the study indications of 
C-sections were all associated with obstetric 
conditions, which is consistent with the study of 
Abedzadeh-Kalahroudi and co-workers (22).
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It is noteworthy that the early onset of labor 
pains and pregnancy termination can be related 
to the stress caused by the pandemic. Maternal 
and fetal conditions, the patients’ decisions, and 
the obstetricians’ opinions should be considered 
in making the final decision for either a C-section 
or a normal vaginal delivery. It has been 
reported that comorbid maternal conditions, like 
preeclampsia, hypertension, and diabetes, were 
not risk factors for intrauterine transmission of 
SARS-CoV-2 to the fetus (22, 26). Our study had 
no severe pneumonia or maternal deaths, similar 
to previous studies (22, 26, 28). 

In terms of neonatal outcomes, there is a 
relatively higher rate of prematurity, ranging from 
36.4% as reported by Liu and colleagues (18), and 
44.4% as stated by Chen and co-workers (17) to 
60% in the study by Zhu and colleagues (20) and 
75% in the study by Askary and co-workers (26). In 
the present work, eight neonates (33.3%) were born 
prematurely. We found that 12.5% of the infants 
weighed less than 2500 grams (LBW). In a clinical 
analysis by Zhu and colleagues (20), it was found 
that 60% of infants were born premature, and in 
a study by Abedzadeh-Kalahroudi and colleagues, 
prematurity (38%) was the most prevalent neonatal 
outcome (22). 

In this research, an Apgar score of below 7 was 
seen in seven (29.16%) neonates, and there was a 
case of neonatal death. As opposed to this finding, 
there were studies with no cases of asphyxia or 
death and an Apgar score of below 7 (17, 18, 27). 
However, other studies have reported cases of 
infant death because of fetal distress (20, 21). Of 
note, the deceased infant was not found to have 
COVID-19 and the cause of death was reported to 
be fetal growth restriction. 

Furthermore, the NICU admission rate in 
the present study was 29.16%, which was lower 
than that in by Yan and colleagues in China (21). 
Differences in these findings may be attributed to 
disease severity, diagnostic and treatment methods, 
and individual differences.

4.1. Limitation

One of the limitations of the study was the 
inability of case studies to express the cause-and-
effect association. Another limitation was the 
method of information collection from patients’ 

records, which can lead to information bias. 
However, the information was controlled as far as 
possible by contacting the patients.

5. Conclusion

Our findings showed that symptoms and signs 
of COVID-19 during pregnancy developed to be 
analogous to the general population. The most 
usual clinical symptoms included fever, myalgia, 
and cough. In addition, the most common obstetric 
consequences were the increased rates of preterm 
delivery and C-section. The most prevalent fatal 
outcomes were prematurity and LBW. However, 
there was no evidence of intrauterine transmission. 
Information in hand about other respiratory 
infections proposes that pregnant women could 
have severe clinical courses. Case series studies 
can provide useful data for disease management in 
pregnant women. It is crucial to be vigilant about 
the spread of the disease and provide the rapid 
implementation of outbreak control measures.
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