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COVID-19 and Preeclampsia
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Abstract
COVID-19 is RNA virus with many systemic effects, including hypertension. Preeclampsia leads to maternal and 
fetal morbidity and mortality. In addition, Preeclampsia and COVID -19 aggravate the risk of ICU admission and 
maternal death.
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Preeclampsia affects 3-10% of all pregnancies and has a negative 
maternal and fetal outcome, leading to 20–80% of maternal mor-
tality, mainly in low and middle-income countries [1, 2]. More 
than 287,000 women die annually due to pregnancy-related dis-
eases, and eclampsia accounts for 10-15% of them [3].

Some Physiological changes during pregnancy make pregnant 
women more susceptible to complications, including increased 
oxygen consumption, heart rate, reduced lung capacity, and shift 
away from cell-mediated immunity [4]. In addition, during preg-
nancy,  syncytiotrophoblast, cytotrophoblast, endothelium, and 
vascular smooth muscle of the villi, are affected by angioten-
sin-converting enzyme 2 (ACE2) [5]. 

The American College of Obstetricians and Gynecologists 
(ACOG) 2018 defined preeclampsia as the presence of a new-on-
set of high blood pressure after 20 weeks of gestation in previously 
normal blood pressure women. It consists of Systolic blood pres-
sure of 140 mm Hg or more or diastolic blood pressure of 90 mm 
Hg or more on two settings at least 4 hours apart, with the pres-
ence of proteinuria. In the absence of proteinuria, it is defined as 
new-onset hypertension with the new-onset headache, new onset 
of thrombocytopenia, Renal insufficiency, Impaired liver function, 
and Pulmonary edema [6].

COVID-19 is a respiratory infection, single-stranded viruses with 
an encapsulated RNA, but it has many systemic effects, including 
hypertension, thrombocytopenia, kidney disease, and liver injury 
[7-11]. COVID-19 pregnant woman can be asymptomatic or pres-
ent with fever, cough, and shortness of breath [12]. Meta-analysis 
of recent good-quality cohort studies shows evidence that symp-
tomatic or severe COVID-19 is associated with a considerable risk 

of preeclampsia, preterm birth, and low birth weight [13].

COVID-19 can cause vascular effect, which leads to hypertension, 
preeclampsia, hepatic and renal disorders [14]. For example, one 
study reported that pregnant women with COVID-19 presented 
with elevated rates of maternal vascular malperfusion features 
associated with hypoxic injury of the placenta and lead to the de-
velopment of preeclampsia [15]. Histopathology of the placenta 
shows a higher prevalence of decidual arteriopathy,  decidual ar-
teriopathies like atherosclerosis, fibrinoid necrosis, and mural hy-
pertrophy of membrane arterioles, leading to the systemic inflam-
matory state of hypercoagulability [15].

However, the risks factors for  COVID-19 during pregnancy and 
preeclampsia are almost the same, including diabetes, hyperten-
sion, and obesity [16-18]. In addition, up to 14% of  COVID -19 
patients can develop severe pneumonia, and 5% can develop se-
vere acute respiratory syndrome (SARS) and requiring admission 
to intensive care (ICU) [19]. Furthermore, COVID-19 during 
pregnancy associated with maternal morbidity and mortality such 
as respiratory dysfunction need invasive mechanical ventilation or 
intensive care unit (ICU) admission [20]. Another study showed 
that pregnant women with COVID-19 are at increased risk of re-
quiring admission to an intensive care unit (ICU),  ventilation, 
and extracorporeal membrane oxygenation (ECMO) compared to 
non-pregnant women. The study addresses that pregnant women 
with COVID-19 had an increased risk of gestational diabetes and 
preeclampsia than those without COVID-19 [21].

The only treatment of preeclampsia is delivery of the placenta, 
as its exact etiology remains unknown [22]. Preeclampsia with 
severe features or HELLP syndrome should be one of the differ-
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ential diagnoses of pregnant women with suspected or confirmed   
COVID-19, as these complications may coexist with the infection 
[23, 24].

The differential diagnosis might be challenging if COVID-19 preg-
nant women present with hypertension and proteinuria, thrombo-
cytopenia, or elevated liver enzymes [25]. Mendoza et al. have 
introduced the concept of a "preeclampsia-like syndrome" asso-
ciated with COVID-19. That soluble fms-like tyrosine kinase-1 / 
Placental growth factor  (sFlt-1/PlGF), uterine artery pulsatility in-
dex (UtAPI), and lactate dehydrogenase (LDH) allow preeclamp-
sia to differentiated from other preeclampsia-like syndromes pres-
ent in some of the pregnant women with severe COVID-19 [24].

As recommended before that low-dose aspirin prevents pre-
eclampsia in 60-90% of pregnant women [26]. Kwiatkowski et al. 
suggested providing first-trimester screening for placental compli-
cations disorders and prescribing low-dose aspirin in women at 
risk for preeclampsia and fetal growth restriction. Gavillet, M. et 
al. also support this recommendation [27, 28].

In conclusion, During COVID-19 pandemic screening is critical 
to identify high-risk patients for preeclampsia, further studies to 
define the association between COVID-19 and preeclampsia, and 
determine the safety of aspirin in COVID-19 patients.

References
1.	 Jeyabalan A (2013) Epidemiology of preeclampsia: impact of 

obesity. Nutrition reviews 71: 18-25.
2.	 El-Moselhy EA, Khalifa HO, Amer SM, Mohammad KI, Abd 

El-Aal HM (2011) Risk factors and impacts of preeclampsia: 
an epidemiological study among pregnant mothers in Cairo, 
Egypt. Journal of American Science 7: 311-323.

3.	 He XJ, Dai RX, Hu CL (2020) Maternal prepregnancy over-
weight and obesity and the risk of preeclampsia: A meta-anal-
ysis of cohort studies. Obesity research & clinical practice 14: 
27-33.

4.	 López M, Gonce A, Meler E, Plaza A, Hernández S, et al. 
(2020) Coronavirus disease 2019 in pregnancy: a clinical 
management protocol and considerations for practice. Fetal 
diagnosis and therapy 47: 519-528.

5.	 Swift T, People M (2020) ACE2: entry receptor for SARS-
CoV-2. Science 367: 1444-1448.

6.	 American College of Obstetricians and Gynecologists (2020) 
Committee on Practice Bulletins-Obstetrics. ACOG Practice 
Bulletin Number 222: Gestational Hypertension and Pre-
eclampsia. Obstet. Gynecol 135: 237-260.

7.	 Cai Q, Huang D, Yu H, Zhu Z, Xia Z, et al. (2020) Character-
istics of Liver Tests in COVID-19 Patients. Journal of hepa-
tology. 2020 Apr 13.

8.	 Perlman S, Netland J (2009) Coronaviruses post-SARS: up-
date on replication and pathogenesis. Nature reviews micro-
biology 7: 439-450.

9.	 Lippi G, Plebani M, Henry BM (2020) Thrombocytopenia is 
associated with severe coronavirus disease 2019 (COVID-19) 
infections: a meta-analysis. Clinica chimica acta 506: 145-
148.

10.	 Cheng Y, Luo R, Wang K, Zhang M, Wang Z, et al. (2020) 
Kidney disease is associated with in-hospital death of patients 

with COVID-19. Kidney international 97: 829-838.
11.	 Kreutz R, Algharably EA, Azizi M, Dobrowolski P, Guzik T, 

et al. (2020) Hypertension, the renin–angiotensin system, and 
the risk of lower respiratory tract infections and lung injury: 
implications for COVID-19: European Society of Hyperten-
sion COVID-19 Task Force Review of Evidence. Cardiovas-
cular research 116: 1688-1699.

12.	 Rasmussen SA, Smulian JC, Lednicky JA, Wen TS, Jamieson 
DJ (2020) Coronavirus disease 2019 (COVID-19) and preg-
nancy: what obstetricians need to know. American journal of 
obstetrics and gynecology 222: 415-426.

13.	 Wei SQ, Bilodeau-Bertrand M, Liu S, Auger N (2021) In-
creased pregnancy problems with COVID-19–meta-analysis 
and letter to editor–April 2021. CMAJ 193: 540-548.

14.	 Papageorghiou AT, Deruelle P, Gunier RB, Rauch S, García-
May PK, et al. (2021) Preeclampsia and COVID-19: results 
from the INTERCOVID prospective longitudinal study. 
American Journal of Obstetrics and Gynecology. 

15.	 Shanes ED, Mithal LB, Otero S, Azad HA, Miller ES, et al. 
(2020) Placental pathology in COVID-19. American journal 
of clinical pathology 154: 23-32.

16.	 Bartsch E, Medcalf KE, Park AL, Ray JG (2016) Clinical risk 
factors for preeclampsia determined in early pregnancy: sys-
tematic review and meta-analysis of large cohort studies. Bmj 
2016: 353.

17.	 Yap M, Debenham L, Kew T, Chatterjee SR, Allotey J, et al. 
(2020) Clinical manifestations, prevalence, risk factors, out-
comes, transmission, diagnosis and treatment of COVID-19 
in pregnancy and postpartum: a living systematic review pro-
tocol. BMJ open 10: 041868.

18.	 Brandt JS, Hill J, Reddy A, Schuster M, Patrick HS, et al. 
(2021) Epidemiology of coronavirus disease 2019 in pregnan-
cy: risk factors and associations with adverse maternal and 
neonatal outcomes. American journal of obstetrics and gyne-
cology 224: 389-391.

19.	 Wu Z, McGoogan JM (2020) Characteristics of and import-
ant lessons from the coronavirus disease 2019 (COVID-19) 
outbreak in China: summary of a report of 72 314 cases from 
the Chinese Center for Disease Control and Prevention. Jama 
323: 1239-1242.

20.	 Sentilhes L, De Marcillac F, Jouffrieau C, Kuhn P, Thuet V, et 
al. (2020) Coronavirus disease 2019 in pregnancy was asso-
ciated with maternal morbidity and preterm birth. American 
journal of obstetrics and gynecology 223: 914-941.

21.	 Allotey J, Stallings E, Bonet M, Yap M, Chatterjee S, et al. 
(2020) Clinical manifestations, risk factors, and maternal and 
perinatal outcomes of coronavirus disease 2019 in pregnancy: 
living systematic review and meta-analysis Bmj 1: 370.

22.	 Govender R, Moodley J, Naicker T (2021) The COVID-19 
Pandemic: an Appraisal of its Impact on Human Immunodefi-
ciency Virus Infection and Pre-Eclampsia. Current Hyperten-
sion Reports 23: 1-4.

23.	 Futterman I, Toaff M, Navi L, Clare CA (2020) COVID-19 
and HELLP: overlapping clinical pictures in two gravid pa-
tients. American Journal of Perinatology Reports 10: 179-182.

24.	 Mendoza M, Garcia‐Ruiz I, Maiz N, Rodo C, Garcia‐Manau 
P, et al. (2020) Pre‐eclampsia‐like syndrome induced by se-
vere COVID‐19: a prospective observational study. BJOG: 
An International Journal of Obstetrics & Gynaecology 127: 



     Volume 5 | Issue 2 | 14J Gynecol Reprod Med, 2021 www.opastonline.com

1374-1380.
25.	 Obstetricians (2013) A Gynecologists. Hypertension in preg-

nancy. Report of the American college of obstetricians and gy-
necologists’ task force on hypertension in pregnancy. Obstet 
Gynecol 122: 1122.

26.	 Benkő Z, Wright A, Rehal A, Cimpoca B, Syngelaki A, et al. 
(2021) Prediction of preeclampsia in twin pregnancy by ma-
ternal factors and biomarkers at 11–13 weeks' gestation: data 
from EVENTS trial. Ultrasound in Obstetrics & Gynecology 
57: 257-265.

27.	 Kwiatkowski S, Borowski D, Kajdy A, Poon LC, Rokita W, et 
al. (2020) Why we should not stop giving aspirin to pregnant 
women during the COVID‐19 pandemic. Ultrasound in Ob-
stetrics & Gynecology 55: 841.

28.	 Gavillet M, Rolnik DL, Hoffman MK, Panchaud A, Baud D 
(2020) Should we stop aspirin prophylaxis in pregnant wom-
en diagnosed with COVID‐19?. Ultrasound in Obstetrics & 
Gynecology 55: 843.

Copyright: ©2021 Mufareh Asiri. This is an open-access article 
distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original author and source are credited.


