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Abstract 

Background: This study aimed to assess the symptoms and clinical laboratory data of pregnant 

women with COVID-19 in their second or third trimester of pregnancy as well as their maternal and 

neonatal outcomes. 

Methods: This retrospective observational study was conducted on 177 pregnant women with 

COVID-19 who were admitted to Yas hospital (affiliated with Tehran University of Medical 

Sciences), and Ali-ibn-Abi-Talib hospital (affiliated with Zahedan University of Medical Sciences). 

Results: There was significant higher complaints including fever (p-value=0.015), cough (p-

value=0.028), fatigue (p-value=0.002), dyspnea (p-value=0.022), and lower hemoglobin level (p-

value=0.009) in patients who were in their third trimester compared to those who were in their second 

trimester. 9.6% (n=17) of the patients had severe disease and needed ICU admission. There was a 

significant variation regarding gestational age (p-value=0.022) in pregnant women admitted to ICU 

compared to the other ones. During the study, delivery happened in 108 (61%) pregnant women. Fetal 

distress following meconium deification (p-value=0.041), need to MGSO4 (p-value=0.001), IUFD (p-

value=0.006), need for blood transfusion (p-value=0.004), and neonatal death (p-value<0.001) were 

significantly higher in patients who needed ICU admission. 

Conclusion: Higher gestational weeks are the main risk factor for severe COVID-19 disease. 

Although vertical transmission is rare; due to the higher risk of perinatal outcomes, the delivery 

should be done in a center with a NICU department. 
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1- INTRODUCTION 

Coronavirus disease 2019 (COVID-

19) has adversely affected several aspects 

of healthcare worldwide (1-3). COVID-19 

is characterized by a diverse collection of 

symptoms in individuals with varying 

severity, from an asymptomatic 

presentation and mild symptoms to 

respiratory failure, multi-organ 

dysfunction, and death (4-8). 

Since the official recognition of SARS-

CoV-2 by the World Health Organization 

(WHO) on February 2020, and the 

subsequent global dissemination of the 

virus, efforts have been directed towards 

developing a thorough finding out of the 

pathophysiology of the disease, 

identification of possible risk factors, and 

markers of poor prognosis in addition to 

the search for effective treatment regimens 

(9). Among the individuals who are more 

likely to be vulnerable to the infection, 

pregnant women are of particular interest. 

Pregnancy is characterized by a number of 

adaptations to the growing fetus, including 

physiological and pathophysiological 

changes in the respiratory system, immune 

system, and several other organ systems, 

which may inadvertently result in higher 

susceptibility to respiratory infections. For 

instance, there is a decreased number of 

CD4+ and CD8+ lymphocytes, a shift of 

CD4+ immune phenotype from a Th1 to 

Th2 profile that promotes humoral 

response over cellular immune response, 

hypercoagulability, and decreased 

respiratory volumes during the pregnancy 

(10, 11). 

Indeed, several complications such as 

higher mortality rate and preterm birth 

have been previously reported in pregnant 

women affected by influenza virus, 

hepatitis E virus, malaria, and other 

coronavirus-related diseases, including 

severe acute respiratory syndrome (SARS) 

and Middle East respiratory syndrome 

(MERS) (12). These changes may also 

result in adverse outcomes of SARS-CoV-

2 infection in pregnancy (13), despite 

initial studies suggesting a similar risk of 

developing severe disease (14). 

While the clinical manifestation of 

COVID-19 in pregnancy and its adverse 

outcomes have been evaluated in a few 

studies, the full spectrum of its symptoms 

in the full span of pregnancy, and the 

maternal and fetal outcomes have not been 

thoroughly assessed. This retrospective 

observational study compares the 

incidence of symptoms and clinical 

laboratory data of women with COVID-19 

in their second and third trimester of 

pregnancy as well as maternal and 

neonatal outcomes of the admitted patients 

in intensive care units and non-intensive 

care settings. 

2- METHODOLOGY 

This retrospective observational study 

examined the characteristics of 177 

pregnant women with definite COVID-19 

who referred to the prenatal clinics of Yas 

hospital (affiliated with Tehran University 

of Medical Sciences) (147 pregnant 

women), and Ali-ibn-Abi-Talib hospital 

(affiliated with Zahedan University of 

Medical Sciences) (30 pregnant women), 

from February to September 2021. 

The census sampling method was applied. 

Singleton pregnant women aged more than 

18 years with positive real-time reverse 

transcription PCR (RT- PCR) test or 

COVID-19 features in lung CT-scan were 

included in this study. Patients who 

withdrew to participate at any time during 

the study were excluded from the study.  

Nasopharyngeal swab specimen was 

evaluated by kit (Modular DxKit, Wuhan 

CoV E &RdRP genes) and conventional 

RT-PCR (for the N region using N1F and 

N3R primers) with sensitivity of 95% (15). 

The patient hospital’s medical records, 

including medical information, the initial 

vital sign, complete blood count (CBC), 
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blood group, creatinine, blood urea 

nitrogen, international normalized ratio, 

alanine aminotransferase, aspartate 

aminotransferase, procalcitonin, albumin, 

lactate dehydrogenase, prothrombin time, 

D-dimer, C-reactive protein, erythrocyte 

sedimentation rate, and a lung CT-scan (in 

some cases) were used for data gathering. 

Furthermore, neonatal outcomes including 

ICU Admission, neonatal respiratory 

distress syndrome (RDS), pneumonia, 

need for continuous positive airway 

pressure (CPAP), endotracheal intubation, 

phototherapy, blood transfusion, and death 

were collected. 

2-2. Statistical Analysis 

All the data were analyzed using SPSS 

version 24.0. P-value < 0.05 was 

considered as the level of statistical 

significance. Independent T-test and Non-

parametric Mann–Whitney U-test were 

performed to evaluate the quantitative data 

and Chi-square and Fisher's exact test to 

assess the qualitative data. 

3- RESULTS 

The mean age of participants was 

32.11±6.07 with a range of 18 to 48 years. 

Most of the cases (89.3%) were in the third 

trimester of their pregnancy, and only 

10.7% were in their second trimester. The 

participants' gestational age ranged from 

12 to 40 weeks. The average BMI was 

26.37±3.29 kg/m2. 

Hypothyroidism was the most common 

(17.5%) underlying disease followed by 

gestational diabetes in 29 (16.6%) women. 

Furthermore, 65 (36.5%) of pregnant 

women had a history of influenza 

vaccination. The baseline information is 

summarized in Table 1. 

 

Table-1: The baseline information  

Characteristics (N=177) 

Age (years) 32.14±6.07 

Gestational age (weeks) 33.61±6.09 

Gravid 2.37±1.38 

Parity 1.07±1.1 

Abortion 0.46±0.81 

Body mass index (kg/m2) 26.37±3.29 

Positive past medical history 79 (44.3) 

Habit history 

Smoking 3 (2.9) 

Alcohol 2 (1.9) 

Hookah 1 (0.9) 

Methadone 1 (0.9) 

Blood group 

A 47 (27.6) 

B 44 (25.9) 

AB 13 (7.3) 

O 66 (38.8) 

Positive RH antigen 159 (93.5) 

 

The definite diagnosis of COVID-19 was 

done with positive PCR tests in 158 

(88.8%) women, abnormal lung CT-scan 

in 19 (10.7%) and both in one woman. The 

average time from symptom onset to refer 

to hospital was 4.99±3.16 days. The mean 

oxygen saturation was 95.12±3.9 at the 

time of the patients’ arrival to the 

emergency department of our hospitals. 
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The COVID-19 symptoms varied among 

the patients; cough and fever were the 

most common complaints. Furthermore, 

there was significant higher complaints 

including fever (p-value=0.015), cough (p-

value=0.028), fatigue (p-value=0.002), and 

dyspnea (p-value=0.022), as well as lower 

hemoglobin level (p-value=0.009) in 

patients who were in their third trimester 

compared to those who were in their 

second trimester (Table 2). 

 

Table-2: COVID-19 symptoms and lab test findings according to the patients’ trimester 

Symptom/Lab test 

N (%) or Mean±SD 

P-value Total 

(N=177) 

Trimester two 

(N=19) 

Trimester three 

(N=158) 

Asymptomatic 39 (21.9) 0 39 (24.7) 0.008 

Fever 83 (46.6) 14 (73.7) 69 (43.7) 0.015 

Chill 23 (12.9) 5 (26.3) 18 (11.4) 0.078 

Sore throat 27 (15.2) 4 (21.1) 23 (14.6) 0.498 

Appetite loss 3 (1.7) 0 3 (1.9) 1.000 

Headache 19 (10.7) 3 (15.8) 16 (10.1) 0.435 

Cough 86 (48.3) 14 (73.7) 72 (45.6) 0.028 

Nausea 15 (8.4) 3 (15.8) 12 (7.6) 0.207 

Vomiting 12 (6.7) 1 (5.3) 10 (6.3) 1.000 

Fatigue 21 (11.8) 7 (36.8) 13 (8.2) 0.002 

Myalgia 39 (21.9) 7 (36.8) 31 (19.6) 0.134 

Dyspnea 66 (37.1) 12 (63.2) 54 (34.2) 0.022 

Smell loss 6 (3.4) 1 (5.3) 5 (3.2) 0.499 

Taste loss 2 (1.1) 0 2 (1.3) 1.000 

WBC (*103) 9.22±3.99 7.61±5.3 9.45±3.77 0.058 

Hemoglobin (g/dL) 11.91±1.59 11.01±1.34 12.01±1.58 0.009 

Platelet (*103) 189.29±78.55 193.73±83.83 188.56±78.37 0.788 

Creatinine (mg/dL) 0.81±0.56 0.73±0.11 0.82±0.59 0.541 

BUN (mg/dL) 14.45±6.98 14.77±6.12 14.42±7.12 0.840 

PT (seconds) 13.38±4.82 12.53±0.51 13.45±5.03 0.587 

INR 1.09±0.37 1.02±0.05 1.10±0.38 0.575 

ALT (U/L) 36.77±39.34 45.5±33.67 35.62±40.15 0.321 

AST (U/L) 41.86±45.58 50.44±36.45 40.83±46.82 0.404 

PCT (ng/mL) 0.10±0.14 0.01±0 0.12±0.14 0.202 

Albumin (g/dL) 3.37±0.51 3.2±0.14 3.38±0.52 0.629 

LDH (IU/L) 513.02±265.31 488.43±243.07 517.52±269.59 0.683 

D-dimer (ng/mL) 1024.98±1749.00 726.2±1218.95 1101.46±1848.18 0.455 

CRP (mg/L) 37.78±40.98 30.2±31.16 38.96±42.57 0.334 

ESR (mm/hr) 39.53±27.04 40.93±26.46 39.30±27.27 0.830 

WBC: White blood cell, BUN: Blood urea nitrogen, PT: Prothrombin time, INR: 

International normalized ratio, ALT: Alanine aminotransferase, AST: Aspartate 

aminotransferase, PCT: Procalcitonin, LDH: Lactate dehydrogenase, CRP: C-reactive 

protein, ESR: Erythrocyte sedimentation rate. 
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9.6% (17) of the pregnant women had 

severe disease and needed ICU admission. 

Maternal mortality was reported in 4.5% 

(8) of the participants. There was a 

significant variation regarding gestational 

age (p-value=0.022) in pregnant women 

who were admitted in ICU in comparison 

to the other ones (Table 3). 

 

Table-3: Comparison of the baseline information between non-ICU admission and ICU 

admission patients 

Variables 
non-ICU 

(N=160) 

ICU 

(N=17) 
P-value 

Maternal age (years) 32.06±5.89 32.52±7.78 0.590 

Gestational age (weeks) 34.06±5.74 30.94±5.73 0.022 

Body mass index (kg/m2) 26.37±3.33 26.28±3.09 0.908 

Time from symptom onset to hospitalization (hours) 5.07±3.24 4.56±2.8 0.624 

Blood group 

A 44 (28.4) 3 (20) 

0.071 
B 36 (23.2) 8 (53.3) 

AB 13 (8.4) 0 

O 62 (40) 4 (26.7) 

RH positive 146 (94.2) 13 (86.7) 0.251 

Influenza vaccination 62 (38.7) 3 17.6) 0.262 

 

During the study, delivery happened in 

108 (61%) pregnant women, among whom 

93 had cesarean section delivery. On 

average, the Apgar minute one and five 

were 8.25±1.73 and 9.57±0.94, 

respectively. The mean neonate weight 

was 3086.94±741.04 grams with a range of 

970 to 4900. About 52% of neonates were 

boys and 48% were girls. 

For all newborns, the nasopharyngeal PCR 

was performed, among whom two 

neonates had positive results. In addition, 

for one neonate, the nasopharyngeal PCR 

was requested during the NICU 

hospitalization because of the suspected 

symptoms, which was positive. The mean 

hospitalization duration in newborns was 

3.78±3.27 days with a range of 1 to 18. 

In comparison, delivery and neonatal 

outcomes between non-ICU admission and 

ICU admission patients, fetal distress 

following meconium deification (p-

value=0.041), need to MGSO4 (p-

value=0.001), IUFD (p-value=0.006), need 

for blood transfusion (p-value=0.004), and 

neonatal death (p-value<0.001) were 

significantly higher in patients who needed 

ICU admission (Table 4). 

4- DISCUSSION 

Not surprisingly, pregnant women are 

more susceptible to infections; 

physiological alteration including 

cardiopulmonary overload and immune 

system suppression are related causes. One 

study (15) indicated that the rate of 

hospitalization and severe COVID-19 

diseases is more than five folds higher in 

pregnant women compared to the non-

pregnant population, 31.5% vs. 5.8%, 

respectively. 

Although fever, cough and 

lymphocytopenia are the most common 

findings in COVID-19 infected pregnant 

women, the COVID-19 presentation varied 

during the pregnancy and the significantly 

higher fatigue, dyspnea and above 

mentioned symptoms were reported in our 

patients who were in their third trimester 

progressing gestational weeks result in 

severe disease and ICU admission (16). 
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Table-4: Comparison of delivery and neonatal outcomes between non-ICU admission and 

ICU admission patients 

Variables 
non-ICU 

N=103 

ICU 

N=5 
P-value 

Fetal distress following meconium 

deification 
15 (14.5) 3 (60) 0.041 

IUFD 1 (0.97) 2 (40) 0.006 

Need to MGSO4 11 (10.6) 4 (80) 0.001 

PROM 5 (4.8) 0 1.000 

Postpartum hemorrhage 8 (7.7) 1 (20) 0.364 

Breast feeding 48 (46.6) 0 0.048 

NICU Admission 24 (23.3) 2 (40) 0.159 

RDS 6 (5.8) 0 1.000 

CPAP 7 (6.7) 1 (20) 0.164 

Endotracheal intubation 4 (3.8) 1 (20) 0.144 

Pneumonia 1 (0.97) 0 1.000 

Phototherapy 9 (8.7) 0 1.000 

Blood transfusion 6 (5.8) 3 (60) 0.004 

Death 3 (2.9) 4 (80) <0.001 

IUFD: Intrauterine fetal demise, PROM: Premature rupture of membranes, RDS: Neonatal 

respiratory distress syndrome, CPAP: Continuous positive airway pressure. 

 

Progressing gestational weeks are reported 

to result in severe disease and ICU 

admission (16), as it was also mentioned in 

our study regarding the patients who were 

in their third trimester. In addition to 

higher gestational weeks and third-

trimester pregnancy, obesity, hypertension, 

diabetes mellitus, and maternal age greater 

than 40 years are the main risk factors for 

death, ICU admission and severe disease 

in pregnant women (17). 

The well-known negative impacts of 

COVID-19 are preterm labor, 

preeclampsia and cesarean delivery (16). 

The most common indication for cesarean 

section was fetal distress (18). Conversely, 

cesarean section itself increases the risk of 

postpartum infection, hemorrhage, and 

thromboembolic complications that 

worsen the prognosis (19). 

Similar to our findings, although the risk 

of vertical transmission is reported rare in 

former studies; perinatal outcomes 

including fetal distress, NICU admission, 

and perinatal mortality are reported in 

mothers with COVID-19 especially 

mothers with severe diseases (16, 20). 

Currently, our knowledge about the 

mechanism of COVID-19 during 

pregnancy, its impact on the pregnant 

women and her fetus, and the best 

approaches in management of the pregnant 

women is little. Hence, future studies seem 

to be required for filling this gap of science 

(21). 

4-1. Limitations of the study 

The study had some limitations including 

the retrospective nature of the study 

design, lack of non-pregnant and 

outpatient pregnant control group, and lack 

of the patients’ trend of clinical and 

laboratory parameters. The strength of our 

study was its large sample size and 

multicentric setting of the study. 

5- CONCLUSION 

It seems that higher gestational weeks 

is a main risk factor for severe COVID-19 
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disease. Although the vertical transmission 

is rare, due to the higher risk of perinatal 

outcomes, the delivery should be done in a 

center with NICU department. 
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