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INTRODUCTION 

COVID-19 is a highly contagious and potentially severe 

disease caused by the coronavirus. This disease primarily 

affects the respiratory system but can also have impacts on 

other organs such as the kidneys and can lead to high blood 

pressure. The disease is characterized by an overactive 

immune response, where the body produces too many 

proinflammatory cytokines like interleukin-2, interleukin-

6, interleukin-7, and TNF-α, which can lead to severe 

health complications and even death. The symptoms of the 

disease range from mild flu to severe respiratory distress. 

Individuals with weaker immune systems, such as 

pregnant women, cancer patients, and the elderly, are at 

higher risk of severe COVID-19.1 Pregnant women, in 

particular, may be more susceptible to COVID-19 due to 

the immunological and physiological changes that occur in 

pregnancy. There is a concern that pregnant women having 

COVID-19 may be prone to severe illness, hospitalization, 

and even death, as well as potential risks to their unborn 

child. It is important for pregnant women and people in 

these high-risk groups to take extra precautions to protect 

themselves from COVID-19, such as getting vaccinated, 

practicing good hygiene, and social distancing. 

Severe cases of COVID-19 in pregnant women can lead to 

a number of negative outcomes, such as fetal distress 

leading to cesarean section, preterm delivery, and 

conditions like PE (preeclampsia) and eclampsia.2 Studies 

have also shown that severe COVID-19 can lead to 

pathological placental changes and reduced blood flow to 

the placenta, which can negatively impact the health of the 

unborn child.3 It is believed that the virus enters the body 

by binding to ACE2 receptors, which are found in the 

placenta, and this can affect the normal development of the 

placenta by altering the growth of trophoblast cells and the 

formation of new blood vessels. This can have negative 

effects on the health of the fetus and may also affect blood 

pressure regulation. 

COVID-19 can have a negative impact on pregnant 

women, leading to conditions such as PE and HELLP 

syndrome. These conditions are characterized by 

hypertension and proteinuria and can lead to morbidity and 

mortality in the fetus and mother. Studies have shown that 

the virus may affect the development of the placenta by 

altering the growth of trophoblast cells, reducing the 

production of proangiogenic factors, and increasing 

antiangiogenic factors. This may lead to placental 

oxidative stress and downregulation of ACE2.2 Published 
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ABSTRACT 

COVID-19 was identified in December 2019 in China. Previous research has suggested a potential link between 

COVID-19 and pre-eclampsia (PE). Therefore, it is crucial to comprehensively evaluate the clinical symptoms and 

laboratory results of these conditions. This narrative review was conducted in light of the limited understanding of how 

COVID-19 affects pregnant women and its association with pre-eclampsia. It is important to note that these two 

conditions may share similar features that can influence the outcome of pregnancy. 
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literature has shown a potential link between COVID-19 

and PE, however, additional research is required to know 

the definitive mechanism of COVID-19 pregnancy with 

PE. 

Given the importance of gestation, the need to understand 

the effects of COVID-19 on pregnant women, and the lack 

of a clear understanding of how the virus impacts 

pregnancy and PE, this review was conducted to 

thoroughly examine the association of PE and COVID-19. 

METHODS 

The aim of the study was to evaluate the link between PE 

and COVID-19. To gather relevant information, we 

searched for English articles using keywords such as 

COVID-19, PE, fetus, and pregnancy from various 

databases such as PubMed, Web of Science, and Google 

Scholar. The review aimed to provide an understanding of 

the impact of COVID-19 on pregnancy, specifically in 

relation to PE. 

DISCUSSION 

Covid-19 in pregnancy 

Research shows that the majority of people who contracted 

the virus had a mild to moderate form of the illness. The 

most common symptoms reported include cough, 

shortness of breath, fatigue, myalgia, joint pain, headache, 

diarrhea, vomiting, and abdominal pain.4 

Although there is limited information on how the immune 

system responds to COVID-19 during pregnancy, data 

from previous pandemics suggests that pregnant women 

may have a higher risk of infection and mortality compared 

to non-pregnant women. The stage of pregnancy and 

timing of infection may play a role in determining the 

immune response and outcomes. The first and third 

trimesters, which are characterized by increased 

inflammation to support implantation and labor, 

respectively, may put women at a higher risk of 

experiencing a strong immune response (cytokine storm) 

if infected with COVID-19 during these phases. 

Additionally stress during labor may cause unfavorable 

outcomes and increased postpartum hospital admissions.5 

PE, a common complication during pregnancy, may also 

exacerbate COVID-19. Studies have found a higher 

incidence of PE, HELLP syndrome, and eclampsia among 

pregnant women with COVID-19. Additionally, it can be 

challenging to distinguish between PE and COVID-19 as 

both conditions may present with similar abnormalities in 

laboratory tests, such as abnormal liver function and 

thrombocytopenia.6,7 

WHAT IS PE?  

PE is characterized by new onset of proteinuria and 

hypertension after 20 weeks of pregnancy. The exact cause 

of PE is not fully understood, but the widely accepted 

theory is abnormal implantation. The condition begins 

with abnormal infiltration of trophoblasts, which occurs 

before the onset of symptoms and sometimes even before 

the pregnancy is known. In normal implantation, 

trophoblasts infiltrate the decidualized endometrium, 

leading to the remodeling of the spiral arteries and 

increased placental blood flow without any change in 

mother’s blood vessels. In PE, the failure of trophoblasts 

to acquire an endothelial phenotype hinders their 

infiltration, and as a result, the remodeling of the spiral 

arteries is inadequate.8 

Other causes that may contribute to the development of PE 

include immune system issues, inflammation, infection, 

and genetic predispositions. Additionally, placental 

hypoxia and ischemia, which can result from a lack of 

oxygen and blood flow to the placenta, can cause PE. It 

can lead to the release of vasoactive substances into the 

circulation and endothelial cell dysfunction, causing PE.9 

Demographics of PE 

PE affects 5-7% of pregnant mothers and results in high 

maternal and fetal mortality. It is a cause of complications, 

hospitalizations, C-sections, and preterm delivery in USA. 

The incidence of hypertensive disorders in pregnancy has 

been increasing in developed countries. The death rate is 

higher among African American women compared to 

other racial groups.10,11 

Categories of pre-eclampsia 

There are several categories of PE: (a) early-onset PE: this 

type occurs before 34 weeks of pregnancy and can be 

severe, leading to early delivery; (b) late-onset PE: This 

type occurs after 34 weeks of pregnancy and is less severe 

than early-onset PE; (c) chronic hypertension with 

superimposed PE: This type occurs when a woman has 

pre-existing hypertension before pregnancy and develops 

symptoms of PE during pregnancy; (d) HELLP syndrome: 

a severe form of PE characterized by hemolysis, elevated 

liver enzymes, and low platelets; (e) eclampsia: severe PE 

characterized by seizures or coma; and (f) gestational 

hypertension: hypertension develops after 20 weeks of 

gesttion without signs of organ damage. 

It is worth noting that these are not mutually exclusive 

categories, some women can have a combination of these 

types.The classification of hypertension and PE, as 

established by the ACOG in 2013, divides the condition 

into 4 categories: chronic hypertension, eclampsia and PE, 

gestational hypertension, and chronic hypertension with 

PE. Severe PE is characterized by specific symptoms such 

as high blood pressure, low platelet count, impaired liver 

function, renal failure, and pulmonary edema.12 

Effect of PE on mother and fetus 

PE poses to the fetus also. Maternal risks include increased 

blood pressure, higher mortality rates due to 
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cardiovascular issues, and an increased risk of stroke. On 

the fetal side, risks include premature birth, low amniotic 

fluid, growth restriction, placental detachment, and fetal 

death.13 

Association of PE and COVID-19 

It is important to consider the potential relationship 

between PE and COVID-19, as both conditions have 

similar symptoms and risk factors. Additionally, it is 

unclear if COVID-19 increases the risk of developing PE 

or if PE increases the risk of severe COVID-19. It is 

important to examine the relationship between PE and 

COVID-19, as the two conditions share similar symptoms 

and risk factors. It is important to note that the association 

between these two conditions may be complicated by 

overlapping risk factors. A multinational study found that 

COVID-19-positive pregnant women had higher rates of 

severe pregnancy complications and a higher maternal 

mortality rate.14  

PE mimics 

It is important to note that several disorders can present 

similar symptoms to PE, known as preclampsia-like 

syndrome. These can be vasospasm, endothelial cell 

dysfunction, platelet activation or destruction, and 

decreased perfusion. The differential diagnosis of these 

disorders can be challenging for healthcare providers, as 

they can have potentially life-threatening consequences for 

both the woman and her fetus. A correct diagnosis is 

crucial as various management options and prognoses are 

available. It has also been observed that severe COVID-19 

in pregnant women can result in preclampsia-like 

syndrome.15 It is important for health care providers to 

have a thorough understanding of the association between 

COVID-19 and PE, as well as the ability to differentiate 

between these disorders. This is particularly important due 

to the potential overlap in symptoms and the life-

threatening consequences for both woman and her fetus. 

Angiogenic factors can be useful in differentiating 

between these disorders and PE, with placental-associated 

factors such as PlGF and sFlt-1 being highly specific for 

placental insufficiency, which can be detected up to 5 

weeks prior to the onset of clinical PE.16 

In summary, for the differential diagnosis of PE and PE-

like syndrome in pregnant women with severe COVID-19, 

the measurement of angiogenic factors such as sFlt-1/PlGF 

and lactate dehydrogenase levels can be useful.17 These 

biomarkers can help distinguish PE caused by placental 

insufficiency from the PE-like syndrome caused by the 

virus, despite the presence of common symptoms such as 

proteinuria, reduced platelet count, elevated liver 

enzymes, or hypertension. 

Effect on pregnancy outcomes 

This study found that there is a significant link between 

COVID-19 and PE, which can lead to negative results for 

both mothers and fetuses. The study compared the 

outcomes of women with COVID-19, PE, both COVID-

19 and PE, and none of them and found that COVID-19 

was strongly associated with PE. The study also found that 

this association existed irrespective of risk factors or pre-

existing conditions, and both conditions were linked to 

high prenatal morbidity and mortality, preterm delivery, 

and poor maternal outcomes. The study suggested that 

women with PE should be considered at high risk for 

COVID-19.18 

PE and COVID-19 vaccination 

Based on CDC recommendations and previous studies, it 

has been found that receiving a coronavirus vaccine during 

gestation can have positive effects and is recommended 

during pregnancy. Studies have shown that COVID-19 

vaccinations do not cause significant side effects or 

negative impacts on pregnancy, neonatal, or fetal 

outcomes.19 A meta-analysis including pregnant women 

who were vaccinated and unvaccinated, found no 

difference in the risk of PE up to 72 hours after delivery. 

CONCLUSION 

In conclusion, COVID-19 and PE have similar symptoms 

and risk factors, making it difficult to differentiate between 

the two conditions. Studies have shown that pregnant 

women with COVID-19 have a higher risk of developing 

preclampsia and other severe complications, such as 

HELLP syndrome and eclampsia. The pathogenesis of PE 

remains unknown, but theories suggest that abnormal 

placental implantation and underlying comorbidities may 

play a role. The diagnosis of PE can be challenging as 

COVID-19 may also present with abnormal laboratory 

tests, such as thrombocytopenia and elevated liver 

enzymes. However, factors, such as PlGF and sFlt-1, can 

help distinguish between PE and PE-like syndrome. 

Additionally, COVID-19 vaccination has been found to 

have positive effects during pregnancy and does not cause 

significant side effects or adverse outcomes for the mother 

or fetus. 
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