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ABSTRACT
Objectives: To compare the severity and complications of preeclampsia in the presence and absence of COVID-19 infection 
Methods: A cross-sectional study was carried out at Minia Governate isolation Hospitals which have a standard procedure 
for monitoring and testing COVID-19. The study enrolled 345 pregnant women after considering eligibility criteria. One 
hundred fifteen cases were positive for COVID-19 infection compared with randomly chosen control cases with a ratio of 1:2 
of COVID-19-negative pregnant women.
Result: The incidence of preeclampsia in COVID-19-infected pregnant women was 31.3% (36 cases), while 42 cases in the 
non-COVID-19 group had preeclampsia with an incidence of 18.3%. There was a high incidence of maternal complications 
in the study group (ICU admission incidence was 72.2% versus 45.2%, and maternal mortality was 41.6% versus 38%). Fetal 
complications were higher in the study group. 
Conclusion: The development of preeclampsia in COVID-19 patients is associated with hazardous maternal and fetal 
outcomes. It increases the need for ICU admission, invasive ventilation support, maternal and perinatal mortality.
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INTRODUCTION                                                               

SARS-COV-2 is a newer strain of coronavirus that 
causes COVID-19, and it was first identified by the end 
of 2019 in Wuhan city, China[1]. COVID-19 has rapidly 
spread worldwide, making pregnant women and their 
fetuses a high-risk group during illness epidemics due to 
the presence of physiological and anatomical changes that 
increase susceptibility to infection in pregnant women[2].

Many studies have shown that a preeclampsia-like 
syndrome developed at severe SARS-COV-2 infection 
that’s resolved after infection improvement[3], and another 
study suggests an increased risk of preeclampsia in 
COVID-19-infected patients, even if asymptomatic due to 
similar placental pathology proposed in both[4]. However, 
confounding common risk factors of both preeclampsia 
and COVID-19 infection could be explained by the 
following: COVID-19 and preeclampsia have the same 
pathophysiology and etiological pathway. They sometimes 
also share some diagnostic criteria[5].

Management of pregnant women with COVID-19 
in patients with preeclampsia-like syndrome admitted at 
hospitals must be well studied according to the severity of 
cases using oxygen flow to maintain saturation of more than 
94%, IV fluids to maintain hydration, antibiotics, steroids, 

prophylactic LMWH after venous thromboembolism 
assessment, antiviral medications and antihypertensive 
medications[6]. According to recent research, pregnancy 
does not appear to increase vulnerability to COVID-19 
infection, but it does seem to aggravate COVID-19’s 
clinical course when compared to women who are not 
pregnant and are the same age[7,8].

Preeclampsia and COVID-19 infection during 
pregnancy are linked, and both of these conditions 
enhance the likelihood of severe maternal and neonatal 
outcomes[9,10,11]. According to one of the papers reviewed 
in the systematic review, preeclampsia and prenatal 
COVID-19 infection are linked to various unfavorable 
pregnancy outcomes[12]. Patients with both preeclampsia 
and COVID-19 infection had an increased risk of preterm 
delivery, small-for-gestational-age neonates, and worse 
maternal and perinatal outcomes than patients with either 
preeclampsia or just COVID-19 infection. Healthcare 
providors must be aware of the elevated probability for 
preeclampsia among pregnant women with COVID-19 
infection, even in asymptomatic patients. Due to the 
additive effect of COVID-19 infection and preeclampsia, 
close monitoring of the affected pregnancy must be 
planned, and early effective interventions that can lower 
risks to mothers and their fetuses or newborns must be 
adopted[13].
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METHODS                                                                           

A cross-sectional study was conducted at Minia 
Governorate Hospitals, which have a universal COVID-19 
testing policy and admission to labor and delivery. The 
study was conducted from the 1st of April 2020 to the 30th 
of October 2021. The study enrolled 345 pregnant women 
after considering eligibility criteria. One hundred fifteen 
cases were positive for COVID-19 infection compared 
with randomly chosen control cases with a ratio of 1:2 of 
COVID-19-negative pregnant women. COVID-19 was 
diagnosed with the standard testing protocol. 

Cases that developed preeclampsia during COVID-19 
infection (confirmed with nasopharyngeal swabs) 
were considered in the study group, while cases with 
preeclampsia and COVID-19 negative were considered in 
the control group. Patients with unavailable data records 
were excluded.

The incidence of preeclampsia in COVID-19-infected 
patients and non-COVID-19 patients was calculated. 
Demographic characters and maternal and fetal outcomes 
were statistically analyzed. 

Statistical analysis

The Statistical Package for the Social Sciences (SPSS 
software version 25.0) program was then used to input 
the data and perform analysis of both groups to define 
the incidence of preëclampsia, its severity, and maternal 
and fetal complications. The outcomes were compared 
between two groups.

RESULTS                                                                              

A comparison of demographic data between the 
two groups is shown in (Table 1). The incidence of 
preeclampsia in COVID-19 patients was 31.3%, and the 
incidence of preeclampsia in the control group was18.3%. 
Regarding severity, 77.8% of cases of preeclampsia with 
COVID-19 were severe, while the incidence of severity of 
preeclampsia in cases without COVID-19 was 42.9%. The 
other maternal complications in both groups are shown in 
(Table 2). Fetal complications were higher in COVID-19 
patients, as demonstrated in (Table 3).

Table 1: Comparison of demographic data between the two groups

P-value
Preeclampsia

Non-COVID-19
 (n=42)

COVID-19
 (n=36)

0.62328.7±7.329.4±6.4Mean ± SDAge

0.001*27.9±2.526±2.3Mean ± SDBody mass index

0.002*105.7±4.9110±7Mean ± SDMean arterial pressure

0.1005 (1.8-10.5)10 (2.3-13.8)Median (IQR)Duration of marriage

0.2971 (0-3)2 (0-3)Median (IQR)Parity

Table 2: Comparison of severity of preeclampsia and maternal complications between the two groups

P-value
Preeclampsia

Non-COVID-19
 (n=42)

COVID-19
 (n=36)

0.002*18 (42.9%)28  (77.8%)Severe preeclampsia & eclampsia

114 (33.3%)12 (33.3%)HELLP syndrome

0.7357 (16.7%)5 (13.9%)Renal affection

0.09403 (8.3%)Postpartum hemorrhage

0.21114 (33.3%)17 (47.2%)Impaired liver function

0.91616 (38%)15 (41.6%)Maternal mortality
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DISCUSSION                                                                         

This study showed that there was a significant 
difference as regards the severity of preeclampsia in both 
groups. Mean arterial blood pressure (MAP) was 110±7 
in the study group group (preeclampsia with COVID-19) 
versus 105±4.9 in the control group (preeclampsia without 
COVID-19).

The incidence of severe preeclampsia in COVID-19 
patients 77.8%, while was 42.9% of preeclampsia were 
without COVID-19 patients. The study group had a 
higher maternal and fetal complications incidence than the 
control group. Our findings are consistent with three meta-
analyses that compared the adverse outcomes for mothers 
and babies in both COVID-19 -infected and uninfected 
pregnant women[8,14,15]. According to the findings of this 
research, pregnant women with COVID-19 infection are 
significantly more likely to have a risk of maternal death, 
ICU admission, premature birth, and stillbirth than those 
who don’t have an infection. Furthermore, compared 
to children born to moms without the illness, kids born 
to mothers with COVID-19  infection were more likely 
to be admitted to the neonatal ICU. The prevalence of 
hypertensive disorders of pregnancy was 18.8%, 23.8%, 
and 40.4%, respectively, among women with asymptomatic 
COVID-19 infection, mild or moderate disease, and severe 
or critical disease, according to comprehensive cohort 
research by Metz et al.[16]. Patients with light, moderate, or 
severe disease had a higher risk of developing hypertensive 
disorders of pregnancy compared to asymptomatic patients 
(adjusted RR, 1.24; 95% CI, 0.98-1.58 for mild, moderate 
disease; and adjusted RR, 1.61; 95% CI, 1.18-2.20 for 
severe, critical disease). These facts strongly imply a dose-
response relationship.

The current study showed an increased rate of incidence 
of maternal ICU admission at 77.8%, with increased 
incidence of eclampsia, HELP (hypertension, elevated liver 
enzymes, low platelet count), postpartum hemorrhage, and 
maternal mortality. The adverse maternal and perinatal 
outcomes between pregnant women with and without 
COVID-19 infection were evaluated in meta-analyses, and 
our findings were consistent with those findings[8,14,15].  

Regarding fetal complications, the current study showed 
a statistically significant difference for neonatal incubation, 
69.4% for the group of preeclampsia with COVID-19, while 
the incidence was 45.2% for the control group. As regards 
intrauterine growth retardation, intrauterine fetal death, 
early neonatal death, and respiratory distress syndrome 
were higher in the study group, but the difference is not 
statistically significant, which agrees with a study done by 
Papageorghiouet et al., 2021[17].

CONCLUSION                                                                     

Development of preeclampsia in COVID-19-infected 
patients worsens maternal and fetal outcomes. Since 
preeclampsia and COVID-19 infection have hazardous 
outcomes for pregnant women, we must establish a protocol 
for of management of this high-risk group of patients. 
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