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Abstract  

Background: The COVID-19 pandemic has raised concerns about the impact of SARS-CoV-2 infection on 

pregnant women and their unborn babies. Understanding the clinical characteristics, laboratory findings, and 

outcomes of COVID-19 in pregnancy is crucial for providing appropriate management and care. This study aimed 

to describe clinical, laboratory characteristics and maternal and fetal outcomes of third trimesteric pregnant women 

confirmed to have SARS-CoV-2 infection. Methods: This prospective clinical study included 50 pregnant women 

aged 20 to 40 years, with gestational age ranging from 28 to 40 weeks. Results: The study population had a mean 

age of 29.74 years, with a majority being multipara. The most common clinical manifestations were fever (44 %), 

cough (64%), shortness of breath (32%), ICU admission in (22%) of cases in which (16%) needed mechanical 

ventilation, and (10%) were shocked. Laboratory findings revealed hematological abnormalities such as 

leukocytosis (52%), lymphopenia (60%), neutrophilia (52%), and thrombocytopenia (36%). Pregnancy outcome 

was bad in (8%) of cases with (2%) maternal mortality and (6%) neonatal mortality. As regard neonatal mortality 

statistics, according to UNICEF, it was 18 deaths per 1,000 live births in 2021(1.8%). As regarded maternal 

mortality statistics, according to UNICEF, it was 223 deaths per 100,000 live births at 2020 (0.233%). 

Conclusions: COVID-19 infection during pregnancy has a negative effect on maternal and neonatal outcome 

regarding both mortality and morbidity concerns. 

 

Keywords: COVID-19; pregnancy; third trimester; clinical characteristics; laboratory findings; maternal outcomes; 

fetal outcomes. 

 

1. Introduction  

The COVID-19 pandemic, caused by the novel 

coronavirus SARS-CoV-2, has posed significant 

challenges to healthcare systems worldwide. With 

the rapid spread of the virus, it became essential to 

understand its impact on various populations, 

including pregnant women 
[1, 2]

. 

Pregnancy is a unique physiological state that can 

influence the susceptibility and course of infectious 

diseases as pregnant women are known to be at 

increased risk of acquiring viral respiratory 

infections and developing severe pneumonia due to 

changes in their immune and cardiopulmonary 

systems 
[3]

. Therefore, studying the clinical 

characteristics, laboratory findings, and maternal and 

fetal outcomes in pregnant women with COVID-19 

infection is crucial for optimizing their management 

and ensuring the well-being of both mother and child 
[4, 5]

. 

Several studies have highlighted the potential risks 

associated with respiratory infections during 

pregnancy. Similar concerns have been raised 

regarding the impact of SARS-CoV-2 infection on 

maternal and fetal health 
[6]

. Understanding the 

specific effects of COVID-19 on pregnant women is 

imperative for guiding clinical decision-making and 

developing appropriate preventive and therapeutic 

strategies 
[7, 8]

. 

To date, a growing body of evidence has emerged on 

the clinical manifestations and outcomes of COVID-

19 in the general population. However, there remains 

a need for a comprehensive evaluation of the impact 

of COVID-19 infection on pregnant women, 

particularly those in the third trimester. The third 

trimester is of particular interest as it represents a 

critical period of fetal development, and any adverse 

effects on the mother during this stage could have 

significant consequences for the fetus 
[9, 10]

. 

Therefore, the aim of this study is to describe 

clinical, laboratory characteristics and maternal and 

fetal outcomes of third trimesteric pregnant women 

confirmed to have SARS-CoV-2 infection. 

 

2. Methods 

This prospective clinical study was conducted at 

Benha University Hospital, Kaha Central Hospital, 

and Benha Insurance Hospital. The study included 

50 pregnant women who attended the Gynecology 

and Obstetrics departments of these hospitals from 

November 2020 to October 2021. The study protocol 

was approved by the hospital's research ethics board 

(ethical approval number MD 2.10.2020), and all 

study participants were counselled, and informed 

consent was obtained. 

Inclusion criteria were women aged between 20 

and 40 years with gestational age ranging from 28 to 

40 weeks. Additionally, confirmed cases of COVID-

19 were identified using PCR testing.  

Exclusion criteria were pregnant women below 28 

weeks of gestation, those with comorbidities such as 

diabetes mellitus (DM) and hypertension (HTN), as 

well as individuals with chronic chest diseases and 

haematological disorders. 

Laboratory evidence for confirmed COVID-19 cases 

includes the following, according to the New 

Coronavirus Pneumonia Prevention and Control 

Program (6th edition) issued by the National Health 

Commission of China: 
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 Positive SARS-CoV-2 nucleic acid results by 

real-time reverse-transcription-polymerase-

chain-reaction (RT-PCR). 

 Viral gene sequencing showing high 

homogeneity to the known SARS-CoV-2. 

Real-time RT-PCR assays were performed following 

the protocol established by the World Health 

Organization (WHO). 

The clinical severity of COVID-19 was classified 

into four levels, as outlined in the New 

Coronavirus Pneumonia Prevention and Control 

Program (6th edition) published by the National 

Health Commission of China: 

1. Modest: The presence of mild clinical symptoms 

such a sore throat, headache, or loss of taste or 

smell. 

2. Moderate: The presence of upper respiratory 

symptoms or a fever. 

3. Severe: One of the following circumstances is 

present: respiration rate of 30 breaths per minute 

or less, resting oxygen saturation of 93%, and 

partial pressure of oxygen/fraction of inspired 

oxygen of 300 mmHg. 

4. Severe acute: admission to the critical care unit, 

presence of shock, or severe respiratory distress 

requiring mechanical ventilation (ICU). 

All cases were terminated by cesarean section, and 

the pregnancy outcomes were classified based on 

maternal deaths, fetal birth weight, Apgar score, tests 

for SARS-CoV-2, and neonatal death. 

The primary composite endpoint was defined as the 

use of mechanical ventilation, admission to the ICU, 

or death, and its percentage was calculated. 

Secondary outcomes included the percentage of 

pregnant women with mild, moderate, and severe 

symptoms, the percentage of newborns who 

developed acute respiratory distress syndrome 

(ARDS) and were admitted to the neonatal intensive 

care unit (NICU), as well as any mortalities among 

newborns. 

Statistical analysis: 

The statistical analysis was performed using IBM 

SPSS Statistics version 26. (IBM Inc., Armonk, NY, 

USA). The Shapiro-Wilks test and histograms were 

used to check the normality of the data distribution. 

The mean and standard deviation (SD) of 

quantitative parametric data were reported, and the 

unpaired Student's t-test was used for analysis. The 

Mann-Whitney U test was used to present and 

evaluate non-parametric quantitative data as median 

and interquartile range (IQR). The Chi-square or 

Fisher's exact test was used to analyse qualitative 

data where suitable, which were presented as 

frequency and percentage (percent). Analytical 

statistics, such as the ANOVA test (F value) to 

compare means of more than two groups for 

quantitative data, were used for the statistical 

comparison of various groups. Statistical 

significance was defined as a p-value 0.05 (*). 

 

3. Results 

This was a prospective descriptive clinical study 

conducted at Benha University Hospital, Kaha 

Central Hospital, and Benha Insurance Hospital. The 

study included 50 pregnant women who attended the 

Gynecology and Obstetrics departments of these 

hospitals from November 2020 to October 2021. 

These women were part of a group of 50 pregnant 

women who tested positive for COVID-19. 

The study population had a mean age of 29.74± 4.0 

years, with a median age of 30 years. Regarding 

parity, there were 20 primipara (first-time mothers) 

and 30 multipara (mothers with previous 

pregnancies). In terms of gestational age, the mean 

was 36.68± 2.29 weeks (range: 31-40), and the 

median was 37 weeks. Table 1 

 

Table (1) The clinical characteristics of COVID-19 in 50 pregnant women 

 

 No (50) % 

Age mean ±sd (range) 

Median (IQR) 

29.74± 4.0 (23-40) 

30.0 (27.0-33.0) 

Parity 

Primi para 

Multipara 

 

20 

30 

 

40.0 

60.0 

GA mean ±sd (range) 

Median (IQR) 

36.68± 2.29 (31-40) 

37.0 (36.0-38.0) 

 

Among the clinical manifestations observed, fever was present in 22 cases (44% of the total), cough in 32 

cases (64% of the total), and shortness of breath in 16 cases (32% of the total). Additionally, 11 cases (22% of the 

total) required admission to the intensive care unit (ICU), out of which 8 cases (16% of the total) required 

mechanical ventilation, and 5 cases (10% of the total) experienced shock. Table 2 
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Table (2) The clinical manifestations of COVID-19 in 50 pregnant women. 

 

 
Positive 

No (50) % 

Fever 22 44.0 

Cough 32 64.0 

Shortness of breath 16 32.0 

Mechanical ventilation 8 16.0 

Shock 5 10.0 

ICU 11 22.0 

Regarding laboratory investigations, a complete blood count (CBC) was conducted for all cases. The results 

revealed leucocytosis in 26 cases (52% of the total), lymphopenia in 30 cases (60% of the total), neutrophilia in 26 

cases (52% of the total), and thrombocytopenia in 18 cases (36% of the total). Table 3 

 

Table (3) The laboratory and radiological investigations of COVID-19 in 50 pregnant women. 

 

 NO % 

TLC (50) 

Elevated 

 

26/50 

 

52.0 

Lymphocytes (50) 

Reduced 

 

30/50 

 

60.0 

Neutrophils (50) 

Elevated 

 

26/50 

 

52.0 

PLT (50) 

Reduced 

 

18/50 

 

36.0 

Coagulation NO % 

D-dimer (9) 

Elevated 

 

9/9 

 

100 

PT (32) 

Prolonged 

 

3/32 

 

9.4 

PTT (32) 

Prolonged 

 

3/32 

 

9.4 

Inflammation NO % 

CRP (17) 

Elevated 

 

3/17 

 

17.6 

ESR (3) 

Elevated 

 

3/3 

 

100 

Bioch NO % 

LDH (9) 

Elevated 

 

9/9 

 

100 

ALT (28) 

Elevated 

 

9/28 

 

32.1 

AST (28) 

Elevated 

 

9/28 

 

32.1 

Bilirubin (3) 

Elevated 

 

3/3 

 

100 

Albumin (18) 

Reduced 

 

6/18 

 

33.3 

Creatinine (41) 

Elevated 

 

8/41 

 

19.5 

Ferrittin (9) 

Elevated 

 

3/9 

 

33.3 

Radiological NO % 

CT chest (21) 

Ground glass appearance 

 

21/21 

 

100 

According to the guidelines outlined in the New Coronavirus Pneumonia Prevention and Control Program (6th 

edition) published by the National Health Commission of China, out of the total cases, 34 cases (68%) exhibited mild 

symptoms. Additionally, 9 cases (18%) had moderate symptoms, 4 cases (8%) experienced severe symptoms, and only 3 

cases (6%) had severe acute symptoms. Table 4 
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Table (4) The severity of symptoms in 50 pregnant women with COVID-19 infection. 

Severity of symptoms No (50) % 

Mild 

Moderate 

Severe 

Severe acute 

34 

9 

4 

3 

68.0 

18.0 

8.0 

6.0 

Regarding the pregnancy outcome, it was favorable 

in 46 cases (92%) and unfavorable in only 4 cases (8%). 

The mean fetal weight was 2.98± 0.61 kg, with a 

median of 3 kg. APGAR scores ranged from 5-6 in 1 

case to 10-10 in 1 case. Neonatal death occurred in only 

3 cases (6%), and tests for SARS-CoV-2 were negative 

in 47 cases (94%). However, in 3 cases (6%), these tests 

could not be performed due to neonatal death. Table 5 

There was a case of maternal mortality involving a 

30-year-old woman who was at 34 weeks and 4 days of 

her second pregnancy. She was admitted to the 

emergency room due to accidental hemorrhage and fetal 

distress. Additionally, the patient had exhibited chest 

manifestations a few days prior to admission. To 

address the situation, a termination of the pregnancy 

was performed through a cesarean section, resulting in 

the delivery of a single living fetus with APGAR scores 

of 8-8 after 1-5 minutes. However, due to the severity 

of the condition, the patient was subsequently admitted 

to the intensive care unit (ICU) for further monitoring. 

She required intubation, but unfortunately, multiple 

organ failure, shock, gastric bleeding, and disseminated 

intravascular coagulation (DIC) occurred in the 

following days, leading to her unfortunate demise. 

Table 5 

Table (5) Complications of COVID-19 in 50 pregnant women. 

 No (50) % 

Pregnancy outcome 

Bad 

 

4 

 

8.0 

Maternal death 

+ve 

 

1 

 

2.0 

FBW mean ±SD (range) 

Median (IQR) 

2.98± 0.61 (1.7-4.5) 

3.0 (2.5-3.5) 

Apgar score (47) 

5-6 

6-7 

6-9 

7-8 

7-9 

8-8 

8-9 

8-10 

9-10 

10-10 

 

1 

1 

1 

6 

10 

1 

10 

3 

13 

1 

 

2.1 

2.1 

2.1 

12.8 

21.3 

2.1 

21.3 

6.4 

27.7 

2.1 

Neonatal death 

+ve 

 

3 

 

6.0 

Tests for SARS-COV-2 

Not done 

 

3 

 

6.0 

No significant statistical difference was found in relation to age when analyzing the severity of symptoms (p-value = 

0.077). Figure 1 

 

Fig. (1) Distribution of the studied group according to age regarding severity of COVID-19 symptoms. 

29.26 31.89 31.75 
26 

0
10
20
30
40

M
e

an
 

Severity of symptoms 

Age /y



Ahmed T. Said-Elnaby, Samy A. Saad, Tamer M. Assar and Sara T. Mostafa                                                  17 

 Benha Journal Of Applied Sciences, Vol.(8) Issue(8) (2023( 

The analysis revealed no significant statistical difference in relation to gestational age when examining the severity of 

symptoms (p-value = 0.204). Figure 2 

 

 
 

Fig. (2) Distribution of the studied group according to gestational age regarding severity of COVID-19 symptoms. 

 

There was no significant statistical difference between levels of severity of symptoms according to birth weight (p-value 

0.164). Figure 3 

 
 

Fig. (3) Comparison between levels of severity of symptoms according to Birth weight. 

 

4. Discussion 

Multiple studies have examined the effects of 

COVID-19 on pregnant women and their babies. 

Schwartz et al. (2020) studied 38 pregnant women 

with COVID-19, of whom 37 had RTPCR confirmed 

SARS-CoV-2 infection, there were no cases of either 

severe pneumonia or maternal deaths. Comorbid 

conditions did not increase the risk of virus 

transmission to the fetus 
[11]

. Similarly, Youssef et al. 

(2023) reported that among 75 pregnant women with 

COVID-19, there were varying degrees of illness and 

complications. Some required intensive care and 

mechanical ventilation, resulting in a death rate of 

15.9%. Prematurity was the most common outcome for 

newborns (13%) 
[12]

. Overall, the studies provide 

valuable insights into the impact of COVID-19 on 

maternal and fetal health. 

According to Barbero et al. (2022), a study of 91 

pregnant and postpartum women with SARS-CoV-2 

infection found that 40 patients developed pneumonia, 

with a high rate of hospitalization and ICU admission 

(46.2%) 
[13]

. Compared to non-pregnant women with 

similar characteristics, pregnant women had a higher 

risk of severe COVID-19. Obesity and Latin-American 

origin were identified as risk factors for hospitalization. 

Among the patients who delivered with active SARS-

CoV-2, there was a high rate of cesarean section, 

especially in the hospitalized group. Prematurity was 

observed in both groups, but no maternal or neonatal 

deaths were reported. The study suggests that SARS-

CoV-2 infection during pregnancy, particularly in the 

presence of obesity or Latin-American origin, may have 

more severe outcomes. 

In another study by Mullins et al. (2021), data 

from the PAN-COVID registry in the UK and the AAP-

SONPM National Perinatal COVID-19 registry in the 

USA were analyzed 
[14]

. A total of 4005 pregnant 

women with suspected or confirmed SARS-CoV-2 

infection were included. The results showed low rates 

of maternal death, early neonatal death, and stillbirth in 

both the overall population and the confirmed infection 

group. 

In pregnancies with SARS-CoV-2 infection, 

preterm delivery rates were higher than expected, but 

rates of stillbirth and small-for-gestational-age infants 

were comparable to historical data. Neonatal SARS-

CoV-2 infection was reported in a small proportion of 

cases, and there was no significant impact on fetal 

growth or distress. Several studies explored treatment 

options, including Interferon-alpha, lopinavir-ritonavir, 
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and chloroquine. Thromboembolic events were more 

common, suggesting the potential benefits of LMWH 

treatment. Continuous renal replacement therapy and 

hem-purification were effective in severe pneumonia 

cases. Our prospective clinical study included 50 

pregnant women with confirmed COVID-19, following 

specific inclusion and exclusion criteria. The study was 

approved by the hospital research ethics board and 

followed the guidelines for confirming COVID-19 

cases. 

The study collected data on pregnant women with 

confirmed COVID-19, assessing their demographic 

information, medical history, clinical presentation, and 

laboratory findings. Clinical severity was categorized 

into mild, moderate, severe, and severe acute cases. 

Cesarean section was performed for all participants. 

Pregnancy outcomes showed overall positive results, 

with low maternal mortality and good fetal outcomes. 

Laboratory investigations revealed various 

abnormalities, while radiological findings exhibited a 

characteristic ground glass appearance. Most cases had 

mild symptoms, and there were no significant statistical 

differences between symptom severity and age, 

gestational age, or birth weight. 

As regarded maternal mortality statistics, 

according to UNICEF, from 2000 to 2020, the global 

maternal mortality ratio (MMR) declined by 34 per cent 

– from 342 deaths to 223 deaths per 100,000 live births 

(0.233% in 2020), according to UN inter-agency 

estimates. And also, as regard neonatal mortality 

statistics, according to UNICEF Children face the 

highest risk of dying in their first month of life at an 

average global rate of 18 deaths per 1,000 live births in 

2021, down by 51 per cent from 37 deaths per 1,000 

live births in 1990 (1.8% in 2021). 

As regard maternal morbidity statistics, according 

to (Kathryn R. Fingar et al, 2018) severe maternal 

morbidity at birth, per 10,000 U.S. births, 2015 

included 5.9 cases with adult respiratory distress 

syndrome (0.059%), 1.2 cases needed mechanical 

ventilation (0.012%) and 4.3 cases in shoch state 

(0.043%). So, in comparison to the current study 

COVID-19 infection with pregnancy has higher 

incidence of maternal morbidity 
[15]

. 

Maternal mortality rates globally have decreased 

over the years, with the global maternal mortality ratio 

declining by 34% from 2000 to 2020 
[16]

. In Egypt, the 

maternal mortality ratio in 2020 was 17 deaths per 

100,000 live births, showing a significant reduction 

from 76 deaths per 100,000 live births in 2001. 

However, the incidence of maternal mortality in 

pregnancies with COVID-19 infection appears to be 

higher than these rates 
[17]

. Similarly, severe maternal 

morbidity rates are relatively low in general, but 

COVID-19 infection during pregnancy seems to 

increase the incidence of maternal morbidity. Neonatal 

mortality rates have also decreased globally, with the 

average rate being 18 deaths per 1,000 live births in 

2021 
[18]

. In Egypt, the neonatal mortality rate in 2021 

was 10 deaths per 1,000 live births, showing 

improvement from 60.3 deaths per 1,000 live births in 

1972. However, the incidence of neonatal mortality 

appears to be higher in pregnancies affected by 

COVID-19 
[19]

. 

The study by Schwartz et al. (2020) analyzed 38 

pregnant women with COVID-19 and found no severe 

pneumonia or maternal deaths, although some women 

had comorbid conditions such as preeclampsia and 

gestational diabetes. It also agreed with the current 

study that there were no risk factors for intrauterine 

transmission of the virus 
[11]

. Barbero P et al. (2022) 

observed similar symptoms of COVID-19 in pregnant 

women, such as Bony-ache (71.7%), Fever (65.0%), 

Cough 30 (50.0%), and Loss smell (50.0%), as well as 

Loss taste (41.7%), Sore throat (30.0%), Loss of 

appetite (26.7%), Dyspnea (16.9%) and Diarrhea 

(6.7%) and found no increase in prematurity rates. 

However, they differed in terms of the type of delivery 

and identified obesity and Latin-American origin as risk 

factors 
[13]

. Mullins E et al. (2021) disagreed with the 

current study, stating that COVID-19 in pregnancy did 

not significantly affect fetal growth, neonatal outcomes, 

or stillbirth rates. However, they agreed that maternal 

death rates were higher than expected based on 

population data in the UK and USA 
[14]

. 

The study by Youssef et al. (2023) differs from the 

current study as it included the entire duration from 

conception to the end of the postpartum period and 

included confirmed cases with co-morbidities 
[12]

. It 

observed a higher rate of C-sections due to concerns 

about the impact of COVID-19 on lung function and 

inflammation during labor. Prematurity was the most 

common outcome among newborns (13%), followed by 

fetal distress (10.9%) and respiratory distress syndrome 

(8.7%). However, it agrees with the current study in 

finding a significant rate of complications, including 

ICU hospitalization (37.2%), mechanical ventilation 

(5.2%), and a death rate among the participants 

(15.9%). The variation in results among these studies 

may be due to differences in study methods, duration of 

follow-up, sample size, and the presence of multiple 

study groups in other studies. 

 

5. Conclusion 

In conclusion, COVID-19 infection during pregnancy 

has a negative effect on maternal and neonatal outcome 

regarding both mortality and morbidity concerns. 
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