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Background: Pregnancy-related coronavirus disease 2019 infection ranges from asymptomatic to very serious illness. This study
aimed to determine the impact of the COVID-19 infection on pregnant women in the Jazan region of Saudi Arabia.

Methods: Retrospective observational study of women who had COVID-19 positive test in pregnancy admitted in King Fahd
Hospital, Abu Arish General Hospital, and Sabya General Hospital, Jazan, Saudi Arabia during the period between March 2020 and
March 2022. Data were extracted from the patient’s records. Frequency and percentage distributions were calculated for categorical
variables. Descriptive studies and regression analysis were conducted to evaluate the association between selected variables and
pregnancy outcomes.

Results: Of the 33 pregnant women with confirmed infection, the majority were in their second and third trimester, with approximately
42.4% requiring intensive care unit (ICU) admission and oxygen therapy. The most prevalent symptoms were high respiratory rate and
low blood pressure, often accompanied by fever, cough, and shortness of breath. Live births resulted in 54.5% of the cases, while two
maternal deaths were reported. Significant associations were found between the need for non-invasive ventilation and timing of infection
(p = 0.026), the mode of delivery and timing of infection (p = 0.036), and the mode of delivery and body mass index (BMI) (p = 0.007).
Conclusion: COVID-19 poses significant risks to pregnant women, particularly in the third trimester, and emphasized the importance
of early identification of high-risk pregnancies, strategic planning, and enhanced monitoring during antenatal care.
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Introduction

In December 2019, the world witnessed the emergence of a new coronavirus in Wuhan, China, leading to an ongoing
global pandemic that has profoundly altered our way of life." The severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) causes coronavirus disease 2019 (COVID-19), a highly infectious disease that targets the respiratory
system.” Initial cases of COVID-19 presented with pneumonia coupled with clinical symptoms such as a dry cough,
fever, and sneezing, which facilitated the virus’s spread through direct contact within proximity.*> Symptoms typically
manifest within 5-14 days post-infection.” As the disease progresses, it may lead to severe respiratory symptoms,
hypoxia, multi-organ failure, and, in some cases, death due to (ARDS).*’

People with underlying chronic conditions such as hypertension, chronic heart disease, and immunosuppressed patients
are considered high-risk, with the infection potentially leading to fatal outcomes.'® Recent research suggests that individuals
over 60 years are more susceptible to the infection, experiencing more severe symptoms than their younger counterparts,
who typically exhibit mild to moderate symptoms or may even be asymptomatic.'' Since the pandemic’s onset, there has
been a surge in confirmed cases, contributing to mortality and morbidity. In Saudi Arabia alone, the number of cases has
exceeded 841,460.'? Pregnancy is a unique experience for women, yet requires diligent care and monitoring."
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The COVID-19 pandemic poses significant risks to pregnant women, underscoring the necessity for comprehensive
research into the effects of infectious diseases like COVID-19 on pregnancy, transmission rates, and disease progression.'*
Current studies indicate that pregnant women are at a higher risk of severe COVID-19 compared to non-pregnant women of
the same age group due to physiological changes in their immune systems and the potential for severe complications.'*'

As COVID-19 is characterized by a decrease in immune cells (lymphocytes), pregnant women with weakened
immune systems are more susceptible to infection.'*'® Factors such as maternal age, health problems, complications
during pregnancy, multiple pregnancies, genetic diseases, and pregnancy history contribute to an increased risk of
infection.'” Pregnant women with underlying conditions, such as diabetes, obesity, or hypertension, and older mothers-
to-be are at a higher risk of adverse maternal outcomes.'®

Research conducted over the past two decades on previous coronaviruses, including severe acute respiratory
syndrome coronavirus 1 (SARS-CoV-1) in 2003 and Middle Eastern respiratory syndrome-related coronavirus (MERS-
CoV) in 2012, has discovered that pregnant women are more vulnerable to adverse outcomes such as endotracheal
intubation, intensive care unit (ICU) hospitalization, and mortality.'>'® These viruses trigger cytokine storms within the
body, initiating a series of immune responses and changes in peripheral leukocytes and immune system cells, which can
lead to severe pregnancy complications.?’

Infection during pregnancy also carries a slight risk of preterm birth, which may increase if the mother is infected at

birth.*"** While some studies suggest that COVID-19 may pose a heightened risk to pregnant women,'*'?

23,24

others argue
that the severity of the disease may not significantly differ in non-pregnant populations.

This divergence underscores the necessity for further research, particularly in regions where data is lacking. In light of
the limited research on COVID-19’s impact on pregnant women in Saudi Arabia, this study aims to evaluate the severity
of COVID-19 among pregnant women admitted to hospitals in the Jazan region of Saudi Arabia and assess maternal
outcomes and risk factors associated with the disease.

Our findings shed light on the impact of COVID-19 on pregnant women in Saudi Arabia, which can inform future
clinical practice and public health interventions in the region.

Materials and Methods

Study Design

This research employed a multicenter retrospective study design, focusing on the Jazan region of Saudi Arabia. The study
aimed to evaluate the impact of COVID-19 on the health of pregnant women, drawing data from three medical facilities:
King Fahd Hospital, Abu Arish General Hospital, and Sabya General Hospital.

Participants

The study’s participants included all pregnant women (n=33), how had SARS-CoV-2 infection diagnosed at any point
from the date of conception (2+0 weeks of gestation) to the date the pregnancy ended presented to Jazan hospitals during
the period between March 2020 and March 2022. We examined maternal and pregnancy outcomes occurring after SARS-
CoV-2 infection in pregnancy. The maternal outcome was admission to the intensive care (ICU) within 21 days of
infection or death within 28 days of date of infection. Pregnancy outcomes were preterm delivery and fetal loss within 28
days of infection or vaginal or cesarean delivery after SARS-CoV-2 infection. Babies’ outcome is alive or death delivered
to women after SARS-CoV-2 infection.

Data Collection

Participant details were systematically extracted from hospital medical records, ensuring strict adherence to confidenti-
ality, privacy, and necessary approvals. The Data were organized within an Excel spreadsheet. This data collection
process encompassed various factors, including demographic and anthropometric characteristics, medical and obstetric
comorbidities, and epidemiological contacts with suspected or confirmed COVID-19 cases. The diagnosis of COVID-19
was confirmed via a reverse transcription polymerase chain reaction (RT-PCR) assay of a nasopharyngeal swab
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specimen. A comprehensive clinical evaluation of vital signs, symptoms, laboratory analysis, and chest assessment were
documented upon admission.

Statistical Analysis
The Statistical Package for the Social Sciences (SPSS) was utilized for data analysis. Frequencies and percentages represented
categorical variables. Descriptive studies were conducted for all demographic factors, admission vital signs, comorbidities
supportive care measures, obstetric status, clinical characteristics, diagnoses, pregnancy complications, and outcomes.

A regression analysis evaluated the association between demographic factors and supportive care, clinical features,
and delivery outcomes. Statistical significance was set at a P-value of less than 0.05.

Results

Socio-Demographic and Clinical Characteristics of Respondents
Table 1 represents the socio-demographic and clinical characteristics of the respondents involved in this study; A total of
33 pregnant women who had confirmed SARS-CoV-2 infection were included. Most participants (90%) were 20 to 39
years old. 39.4% were overweight or obese, according to the body mass index (BMI) ratio. Regarding gestational weeks,
most women, 84.8% (n = 28), were in their 27th to 40th week of pregnancy.
Approximately 12.1% (n = 4) were in their 14th to 26th week, while 3.0% (n = 1) were in their Ist to 13th week.
In terms of mode of delivery, 42.4% (n = 14) had a vaginal delivery, while 18.2% (n = 6) had a cesarean delivery. The
number of fetuses for 60.6% (n = 20) was single, while it was unknown for 39.4% (n = 13) of the women.

Table | Characteristics of VWomen with SARS-CoV-2
Infection During Pregnancy in the Period Between
March 2020 and March 2022 Included in the Study (n=33)

Characteristics N %
Maternal age 2.6667" 0.64550°°
Age group

Less than 20 years | 3.0
20-29 I 333
30-39 19 57.6
40 years and over 2 6.1

Gestational Weeks Assessment

1-13 weeks | 3.0
14-26 weeks 4 12.1
2740 weeks 28 84.8
BMI

Underweight | 3.0
Normal 19 57.6
Overweight 7 21.2
Obese 3 9.1
Morbid obesity 3 9.1

(Continued)
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Table | (Continued).

Characteristics N %
Temperature

Low 4 12.1
Normal 24 727
High 2 6.1

Heart Rate (HR)

Normal 18 54.5

High I 333

Respiratory Rate (RR)

Normal | 3.0
High 24 72.7
BP

Low 14 424
Normal 12 36.4
High 5 15.2

Abbreviations: N, Number; (%), Percentage; BMI, Body mass index; BP, Blood
Pressure; M, mean; SD, Standard Deviation.

Almost all (96.9%) pregnant women were infected with COVID-19 during the second or third trimester. For tempera-
ture, 72.7% (n = 24) had a normal temperature, 12.1% (n = 4) had a low temperature, and 6.1% (n = 2) had a high
temperature. Regarding heart rate, 54.5% (n = 18) had a normal heart rate, but 33.3% (n = 11) had a high heart rate.

The respiratory rate was high at 72.7% (n = 24) but normal at only 3.0% (n = 1). Regarding blood pressure (BP),
42.4% had low BP, 36.4% were within the normal range of BP, and 15.2% had high BP.

Comorbidities of 33 Pregnant Women
The most frequent comorbidities were severe dehydration (21.2%) and malnutrition (12.1%), followed by hypertension
and diabetes (9.1% and 6.1%, respectively), as shown in Figure 1.

Diagnostic Tests and Supportive Care That are Provided to the Pregnant Women
Table 2 represents the diagnostic tests used for diagnosis and the supported care provided to the respondents during
hospital stay; As confirmed by diagnostic laboratory investigations, all pregnant women had positive corona virus tests.
Of almost half who had a chest x ray performed, 24.2% presented infiltrates, while the remaining 18.2% did not.

Regarding the supportive care provided to women regarding their medical status, almost half (42.4%) of the
population was admitted to the ICU, and oxygen therapy was provided.

A third (33.3%) did not need non-invasive or invasive ventilation, with both non-invasive and invasive ventilation
required by 6.1%, as shown below.

Pregnancy Status, Obstetric Signs, and Other Symptoms
According to their pregnancy status, as shown below (Figure 2), 39.4% of the population had abdominal pain, while
15.2% had uterine contractions and headaches.
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Figure | Comorbidities of pregnant women admitted between March 2020 and March 2022, Jazan, Saudi Arabia.

Only 12.1% had watery vaginal discharge, and 9.1% showed signs of decreased or no fetal movement. A small
number (3%) of the cases reported vaginal bleeding. Almost a third (27.3%) were in labor.

Clinical Features of Pregnant VWomen
As shown in Figure 3, the clinical characteristics of the pregnant women were primarily cough, shortness of breath, and
fever (75.8%, 75.8%, and 39.40%, respectively).

Table 2 The Diagnostic Tests and Supportive Care That
are Provided to the Pregnant Women, Included in the
Study (n=33)

Item N %

Coronavirus Test

Positive 33 100.0

Chest X-ray/CT Performed

Yes 14 424
No 19 57.6
(Continued)
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Table 2 (Continued).

Item N %

If yes: Infiltrates Present

Yes 8 242
No 6 18.2
ICU

Yes 14 424
No 18 54.5
Unknown | 3.0

Oxygen Therapy

Yes 14 424
No 16 48.5
Unknown 3 9.1

Non-invasive Ventilation

Yes 2 6.1
No I 333
Unknown 19 57.6

Invasive Ventilation

Yes 2 6.1
No Il 333
Unknown 20 60.6

Abbreviations: N, Number; (%), Percentage; ICU, Intensive Care Unit.

Less common were vomiting, diarrhea, and myalgia symptoms at 15.20%, 12.10%, and 21.20%, respectively.
Almost a fifth (18.20%) experienced chest pain, 6.10% experienced sputum production, and 9.10% had a sore throat.
Loss of smell, loss of taste, and confusion were only present in 3% of each case.

Complications During Admission Among Pregnant VWomen
Pneumonia (15.2%) was the most reported complication, followed by ARDS (12.1%) and gestational diabetes, bleeding, anemia,
and cardiac arrhythmia (each 6.1%), with car diac arrest, acute renal injury, and liver dysfunction only present in 3% of cases each

(Figure 4).

Delivery Status and Outcomes of COVID-19 Infected Pregnant Women

Table 3 reported the mode of delivery and the maternal and neonatal outcomes of the COVID-19 infected pregnant
women; 16 (48.5%) women delivered during hospital admission, and 12 (36.4%) did not deliver during admission.
Regarding the mode of delivery, 14 (42.4%) had a vaginal delivery, and 7 (21.2%) had a caesarean delivery. For the onset
of labor, 6 (18.2%) entered spontaneous labor, 3 (9.1%) were induced, 7 (21.2%) had a caesarean section before labor
onset, and 5 (15.2%) had an unknown labor onset. In terms of results of admissions, 31 (93.9%) were discharged alive,
and 2 (6.1%) resulted in death.
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Figure 2 Pregnancy status, obstetric signs, and other symptoms upon admission of pregnant woman, Jazan, Saudi Arabia.
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Figure 3 The Clinical Features of COVID-19 infected pregnant women included in the study, Jazan, Saudi Arabia.
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Figure 4 Pregnancy related complications of COVID-19 infected pregnant women included in the study, Jazan, Saudi Arabia.

For pregnancy outcomes, 12 (36.4%) did not deliver during admission, 2 (6.1%) had a spontaneous abortion, and 18
(54.5%) had a live birth. Two (6.1%) maternal deaths occurred. The underlying causes of these deaths were 1 (3.0%)
indirect maternal death and 1 (3.0%) death from a coincidental cause.

Table 3 Mode of Delivery, Maternal and Neonatal Outcomes of
Pregnant Women with SARS-CoV-2 Infection During Pregnancy in
the Period Between March 2020 and March 2022 Included in the

Study
Item N %
Mode of delivery
Vaginal 14 424
Cesarean 7 21.2
Onset of labor
Spontaneous 6 18.2
Induced 3 9.1
The cesarean section before labor 7 21.2
Unknown 5 15.2
Pregnancy outcome
Undelivered 12 36.4
Spontaneous abortion 2 6.1
Live birth 18 54.5
Unknown | 3.0

(Continued)

482

https:

Dove!

International Journal of Women’s Health 2024:16


https://www.dovepress.com
https://www.dovepress.com

Dove Abdelmola et al

Table 3 (Continued).

Item N %

Maternal Outcome

Discharged alive 31 939

Maternal death 2 6.1

The underlying cause of maternal death

Indirect maternal death | 3.0

Death from a coincidental cause | 3.0

Neonatal outcome

Discharged healthy 18 54.5
Death 2 6.1
Unknown | 3.0

Abbreviations: N, Number; (%), Percentage.
Eighteen (54.5%) newborns were discharged healthy, two (6.1%) died, and one (3.0%) had an unknown outcome.

Regression Analysis

Regression Analysis of Some Demographic Factors with Supportive Care

A linear regression analysis assessed the relationship between maternal age, infection time, and BMI as independent
variables and supportive care factors as dependent variables, were shown in Table 4. The admission to the ICU was not
significantly associated with any of the demographic factors examined, including maternal age (t = —0.950, p = 0.350),
infection time (t = 0.703, p = 0.488), and BMI (t = —1.548, p = 0.132).

Table 4 The Regression Analysis of Demographic Factors and Supportive Care of Women with
SARS-CoV-2 Infection During Pregnancy in the Period Between March 2020 and March 2022
Included in the Study

Dependent Variable: ICU

Model Unstandardized | Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
Maternal age —0.142 0.149 —0.165 —0.950 0.350
Time of infection 0.148 0.211 0.124 0.703 0.488
BMI —0.148 0.095 —0.273 —1.548 0.132

Dependent Variable: Oxygen Therapy

Mode B Std. Error Beta t Sig.
Maternal age —0.339 0.175 —0.339 —-1.942 0.062
Time of infection 0.081 0.247 0.058 0.328 0.745
BMI —-0.032 0.112 —0.050 -0.283 0.779
(Continued)
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Table 4 (Continued).

Dependent Variable: ICU

Model Unstandardized | Standardized t Sig.
Coefficients Coefficients

Dependent Variable: Non-invasive ventilation

Mode B Std. Error Beta t Sig.

Maternal age -0.129 0.162 -0.136 -0.799 0.431
Time of infection 0.562 0.240 0.405 2.346 0.026
BMI —0.023 0.103 —0.038 —-0.221 0.827

Dependent Variable: Invasive ventilation

Mode B Std. Error Beta t Sig.

Maternal age —0.113 0.166 -0.118 —0.682 0.501
Time of infection 0.446 0.234 0.336 1.905 0.067
BMI —0.024 0.106 —0.040 -0.227 0.822

Abbreviations: ICU, Intensive Care Unit; BMI, Body mass index.

Likewise, oxygen therapy was not significantly associated with demographic factors. Maternal age (t=—1.942, p =0.062),
time of infection (t = 0.328, p = 0.745), and BMI (t =—0.283, p = 0.779) all showed non-significant relationships with oxygen
therapy. Noninvasive ventilation was significantly associated with infection time (t = 2.346, p = 0.026). An increase in
infection time was associated with an increase in non-invasive ventilation. However maternal age (t =—0.799, p = 0.431) and
BMI (t = —0.221, p = 0.827) did not correlate significantly with non-invasive ventilation. Invasive ventilation was not
significantly associated with any of the demographic factors examined. Maternal age (t =—0.682, p = 0.501), infection time (t
=1.905, p=0.067), and BMI (t =—0.227, p = 0.822) all had non-significant relationships with invasive ventilation.

Regression Analysis of Some Demographic Factors with Clinical Features

A linear regression analysis analyzed factors associated with clinical features of COVID-19 in pregnant women,
including cough, shortness of breath, and fever and maternal age, infection time, and BMI, as shown in Table 5. The
results showed that maternal age, infection time, and BMI were not significantly associated with cough, fever, or
shortness of breath. The cough was not significantly associated with any of the demographic factors examined,
including maternal age (t = —0.825, p = 0.416), infection time (t = —1.590, p = 0.123), and BMI (t = 1.181, p =
0.247). Similarly, shortness of breath was not significantly associated with any demographic factors. Maternal age (t =
—1.293, p = 0.206), infection time (t = —1.843, p = 0.076), and BMI (t = 0.161, p = 0.873) showed non-significant
relationships with shortness of breath. Fever was also not significantly associated with any of the demographic factors
examined. Maternal age (t =—1.466, p = 0.153), infection time (t = —1.033, p = 0.310), and BMI (t = 0.698, p = 0.491) all
had nonsignificant relationships with fever.

Regression Analysis of Some Demographic Factors with Delivery and Outcomes

The results of the linear regression analysis between maternal age, infection time, and BMI as independent variables and
mode of delivery, pregnancy outcome, maternal death, and newborn outcome factors as dependent variables, were presented
in Table 6. The delivery method was significantly associated with two demographic characteristics: infection time (t =
2.278, p =0.036) and BMI (t = 3.082, p = 0.007). Specifically, an increase in infection time was associated with an increase
in the mode of delivery of 0.537 units, and an increase in BMI was associated with a 0.290-unit rise in the delivery
method. However, maternal age did not show a significant association with the mode of delivery (t = 0.980, p = 0.341).
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Table 5 Regression Analysis of Demographic Factors and Clinical Characteristics of Women with
SARS-CoV-2 Infection During Pregnancy in the Period Between March 2020 and March 2022

Included in the Study

Dependent Variable: Cough
Model Unstandardized | Standardized t Sig.
Coefficients Coefficients

B Std. Error Beta
Maternal age -0.114 0.138 —0.142 —0.825 0416
Time of infection —0.311 0.195 —-0.279 —-1.590 0.123
BMI 0.104 0.088 0.207 1.181 0.247
Dependent Variable: Shortness of breath
Mode B Std. Error Beta t Sig.
Maternal age —0.179 0.139 —0.224 —-1.293 0.206
Time of infection —0.361 0.196 —0.325 —1.843 0.076
BMI 0.014 0.089 0.028 o0.161 0.873
Dependent Variable: Fever
Mode B Std. Error Beta t Sig.
Maternal age —-0.199 0.136 —0.259 —1.466 0.153
Time of infection —0.198 0.192 —0.186 —1.033 0.310
BMI 0.061 0.087 0.125 0.698 0.491

Abbreviation: BMI; Body mass index.

Table 6 The Regression Analysis of Demographic Factors and the Mode of Delivery, Maternal and
Neonatal Outcomes of Pregnant Women with SARS-CoV-2 Infection During Pregnancy in the Period
Between March 2020 and March 2022 Included in the Study

Dependent Variable: Mode of delivery

Model Unstandardized | Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta

Maternal age 0.122 0.125 0.185 0.980 0.341
Time of infection 0.537 0.236 0.486 2.278 0.036
BMI 0.290 0.094 0.655 3.082 0.007
Dependent Variable: Pregnancy outcome

Mode B Std. Error Beta t Sig.
Maternal age 0.263 0.769 0.058 0.342 0.735
Time of infection 2.969 1.103 0.472 2.692 0.012
BMI 0.415 0.545 0.133 0.761 0.453

(Continued)
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Table 6 (Continued).

Dependent Variable: Mode of delivery

Model Unstandardized Standardized t Sig.
Coefficients Coefficients

Dependent Variable: Maternal death

Mode B Std. Error Beta t Sig.

Maternal age —0.048 0.067 —0.128 -0.713 0.481
Time of infection —0.086 0.095 —0.164 —0.901 0.375
BMI —0.057 0.043 —0.239 -1.315 0.199

Dependent Variable: Neonatal outcome

Mode B Std. Error Beta t Sig.

Maternal age —0.160 0.344 —0.096 —0.464 0.649
Time of infection —1.066 0.650 —0.385 —1.639 0.120
BMI 0.245 0.260 0.221 0.942 0.359

Abbreviation: BMI, Body mass index.

The pregnancy outcome was significantly associated with the infection time (t = 2.692, p = 0.012). An increase in
infection time was associated with a 2.969-unit increase in pregnancy outcome. Neither maternal age (t = 0.342, p =
0.735) nor BMI (t = 0.761, p = 0.453) were significantly associated with pregnancy outcomes.

None of the demographic factors examined showed a significant association with maternal death. Maternal age (t =
—0.713, p = 0.481), infection time (t = —0.901, p = 0.375), and BMI (t = —1.315, p = 0.199) had non-significant
relationships with maternal death.

Similarly, none of the demographic factors showed a significant association with neonatal outcomes. Maternal age (t
= —0.464, p = 0.649), infection time (t = —1.639, p = 0.120), and BMI (t = 0.942, p = 0.359) all had nonsignificant
relationships with the neonatal outcome.

Discussion and Limitations

Discussion

In this retrospective study, we evaluated the characteristics and outcomes of COVID-19 in 33 pregnant women admitted
to hospitals in Jazan, Saudi Arabia. It was observed that a majority of these women (96.9%) contracted the virus in
the second or third trimester, with only one instance of hospitalization in the first trimester. BMI was a significant factor,
with 39.4% of women classified as overweight or obese.

This study underlines the profound impact of COVID-19 on the health of pregnant women, aligning with previous
research.”>?” COVID-19 is associated with preterm delivery, implying that these women are more likely to give birth
before the 37th week of pregnancy.”®

The most frequently reported symptoms were cough, shortness of breath, and fever, with prevalence rates of 75.8%,
75.8%, and 3.4%, respectively. This is consistent with other studies that found fever and cough to be the most common
symptoms.>*7-3°

However, our study reported less frequent occurrences of other symptoms like chest pain, diarrhea, and vomiting,
which aligns with further research.’® Some patients developed pneumonia, necessitating ICU admission, oxygen therapy,
and non-invasive or invasive ventilation, indicating potentially severe disease, especially in the third trimester, as

reported elsewhere.®'
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However, a third of the patients did not require any respiratory support. A significant proportion (63.6%) reported
minor health and neonatal complications.

Nevertheless, there were two instances of mortality and two spontaneous abortions, with 21.2% of the women
undergoing cesarean sections before labor. Pregnant women with severe COVID-19 infection were more likely to have
a cesarean delivery, deliver prematurely, experience mortality around the time of birth, or suffer from severe illnesses
such as hypertension or postpartum hemorrhage.**

The most common comorbidities were dehydration (21.2%) and malnutrition (12.1%), followed by hypertension and
diabetes. These comorbidities during pregnancy, which could enhance the inflammatory response and affect the
immunological response, may also increase COVID-19-related maternal mortality.>> Diabetes, hypertension, and heart
disease in pregnant women increased the likelihood of severe COVID-19 outcomes, maternal morbidities, and unfavor-
able delivery outcomes.*® Chest X-rays revealed infiltrates in 24.2% of the patients, similar to studies reporting worse
radiographic and laboratory indicators of severity.’’ Still, over a third did not deliver.

Pregnant individuals with COVID-19 may require additional precautions during delivery to minimize the risk of
transmission to healthcare workers and newborns.>®

We found no correlation between age, time of infection, BMI, ICU admission, oxygen therapy, invasive ventilation, or
symptoms. However, a longer infection duration was associated with the necessity for non-invasive ventilation,
suggesting that escalating support might be needed as the disease progresses. The mode and delivery outcomes were
observed to be correlated with longer infection times and a higher BMI, potentially impacting decisions and outcomes.

The study underscores that the probability of severe COVID-19 increases with higher BMI, maternal age, and
duration of infection, echoing other research.*”

The underlying factors could include age, BMI, ethnicity, chronic diseases, and pregnancy disorders.*® Comparative
studies have reported higher risks of maternal death, preeclampsia, preterm birth, and neonatal complications.*' The
CDC also indicates that the duration of infection, severity, and comorbidities affect outcomes.*>*

This study underscores the significant impact of COVID-19 on pregnant women, particularly those in the later stages of
pregnancy. It frequently results in respiratory and obstetric complications. The severity of the disease and outcomes are
associated with underlying health conditions and the duration of infection. However, the majority of women and neonates
survived with appropriate care. Additional research on this vulnerable group is necessary to inform management and policy.

Limitations

The limitations of this study include a small sample size, reduced statistical power, and generalizability. The retrospective
design may introduce bias through missing or inaccurate data. Limited data on disease progression and outcomes restrict
the understanding of long-term effects. The focus on a single region also limits generalizability. The exact cause of
maternal mortality could not be definitively determined. Data supporting the neonatal outcome like; Apgar score and cord
pH were missing in the records. Studies that are more extensive are needed to validate these findings.

Conclusions

The impact of COVID-19 on pregnant women can be severe, leading to critical respiratory symptoms, pneumonia,
ARDS, and other complications that pose risks to both mother and child. However, favorable outcomes are achievable for
most pregnant women and newborns with appropriate supportive care and management.

In this study, most pregnant women with COVID-19 were in their third trimester, primarily exhibiting symptoms such as
cough, shortness of breath, and fever. Concurrently, comorbidities such as hypertension, diabetes, and malnutrition were
prevalent.

Supportive care interventions, such as oxygen therapy and ICU admission, were frequently required. Some women also
need invasive or non-invasive ventilation. The timing of infection during pregnancy and the mother’s BMI surfaced as
significant predictors of the delivery mode, with a later infection and higher BMI associated with an increased likelihood of
a cesarean section. The timing of infection also significantly impacted pregnancy outcomes, with later infections correlating
with poorer outcomes. Importantly, there was no correlation between maternal age, time of infection, and BMI with the
primary symptoms of COVID-19 in pregnant patients, such as cough, breathlessness, and fever.
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Most newborns born to COVID-19-positive mothers in this study were discharged in good health, although a small
proportion did experience neonatal death.

Comprehensive monitoring of all health aspects is critical for a healthy delivery during pregnancy, especially for
pregnant women battling COVID-19. This includes robust awareness during antenatal care follow-ups campaigns and
frequent counseling sessions on the pandemic and preventive precautions. This study serves as a foundation for future
research to evaluate the broader impact of COVID-19 on pregnant women. This demographic represents an understudied
and vulnerable group whose unique needs and experiences are vital for informing vaccine strategies and other preventive
measures. Further research is required to delve deeper into the effects of COVID-19 on this population.
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