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ABSTRACT

The aim: To determine the features of the impact of preeclampsia on the development of cardiovascular disorders in women in the future.

Materials and methods: The study involved an assessment of literary sources, which were published mainly in the last five years, using scientometric and
specialized databases Pubmed, Science direct, Scopus, Web of Science, Google Scholar and V.I. Vernadskyi NLU “Scientific Periodicals of Ukraine”.
Conclusions: Cardiovascular disorders are not only a medical problem, but also a social one. Preeclampsia is a dangerous condition that contributes to the
development of CVDs, increases the rate of mortality and disability among women. All this makes it absolutely necessary to study the features of the pathogenesis
in detail, to understand exactly how, through which mechanisms, the preeclamptic state affects the woman’s body, and this will allow doctors to indirectly

influence its pathogenesis and reduce negative consequences and improve the quality of life.

KEY WORDS: preeclampsia, cardiovascular diseases, risk of development, pathogenic links, cardiovascular biomarkers

INTRODUCTION

Cardiovascular diseases rank first among all causes of
disability and mortality of the population. Arterial hy-
pertension (AH), as the most common representative of
this cohort of diseases, occupies a special place among
the most pressing issues of medicine in general and the
medico-social well-being of mankind. To date, an increase
in the mortality rate from cardiovascular diseases (CVDs)
has been noted in women, both individually and in com-
parison with men. Cases of cardiovascular impairments
have become more frequent among women of young
age (from 25 to 35 years), but the causes of their devel-
opment are at the stage of consideration [1]. An opinion
is expressed about the connection of CVDs in women
with pregnancy and its pathological conditions [2]. Since
pregnancy is a special stage of awoman’s life and is a“stress
test” for all body systems, its complications can become
powerful inducers of the development of various somatic
diseases, even in healthy young women [3].

THE AIM

To determine the features of the impact of preeclamp-
sia on the development of cardiovascular disorders in
women in the future.
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MATERIALS AND METHODS

The study involved an assessment of literary sources,
which were published mainly in the last five years, using
scientometric and specialized databases Pubmed, Sci-
encedirect, Scopus, Web of Science, Google Scholarand
V.. Vernadskyi NLU “Scientific Periodicals of Ukraine”.

REVIEW AND DISCUSSION

Preeclampsia (PE) is a complication of pregnancy, which
is considered a multisystem abnormal process with
characteristic manifestations in the form of arterial
hypertension (an increase in arterial systolic pressure
> 140 mmHg and diastolic pressure = 90 mmHg) and
proteinuria (significant > 0.3 g per day), developing
after the 20th week of pregnancy. PE has a complex
pathophysiological mechanism, and is currently not
fully understood. Currently, the main links of the
pathogenesis of this abnormality are considered to
be as follows: endothelial dysfunction, changes in the
reactivity of the immune system, metabolic transfor-
mations with the formation of oxidative stress, features
of lipid metabolism, changes in the concentration of
cytokine components, activation of the primary links
of inflammation, etc. [4-7].
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Why is preeclampsia of interest not only to obstetri-
cians and gynecologists, but also to related specialists?
Because it is characterized by the development of very
serious complications, such as eclampsia (E), acute renal
failure (ARF), HELLP syndrome, malignant arterial hyper-
tension. But doctors do not always pay timely attention
to the first manifestations of this grave disorder, which
canrightfully be considered an inducer of the develop-
ment of cardiovascular diseases [8].

The opinions of advanced obstetric schools, foreign
and domestic scientists, and the European Society
of Cardiology agree that the course of preeclampsia
provokes the development of cardiovascular diseases,
and subsequently chronic diseases of other organs and
systems. [9-11].

In this regard, the American Heart Association in-
cluded PE among the risk factors for the development
of cardiovascular diseases (CVDs) in women [12-14].

CVD development is underlain by common patho-
genic links of PE advancement, therefore, it is necessary
to specify their definition, which will make it possible to
prevent their occurrence and reduce the risk of CVD in
a specificwoman and in the population as a whole [15].

It is well known that pregnancy is stressful for the
mother’s body, and the development of obstetric
complications in the future can increase the risk of de-
veloping CVDs. Research in recent years confirms the
presence of long-term cardiovascular complications
in women who had preeclampsia during pregnancy.
Thus, women with a history of preeclampsia have an
increased risk of such future CVDs as chronic hyper-
tension, heart failure, stroke, coronary heart disease,
and cardiovascular mortality [16-17]. Yes, according to
A.l. Lokki et al.[18], women with preeclampsia without
CVD risk factors 90 days postpartum had twice the risk
of CVDs as manifested by coronary artery revascular-
ization, cerebrovascular disease, or peripheral artery
disease. At the same time, in women with a history
of preeclampsia and metabolic syndrome, this risk in-
creased almost 12 times. According to the results of a
study by British scientists, in women with preeclampsia,
the overall frequency of the first cardiovascular events
within nine years after childbirth was 2.77% compared
to women after an uncomplicated pregnancy (1.4%)
[19]. Another evidence of such a relationship is that,
according to current recommendations, pregnancy
history is part of the routine assessment of CVD risk in
women [20]. Therefore, maladaptation of the cardiovas-
cular system during pregnancy increases the tendency
to develop CVDs in the postpartum period.

Currently, several pathways are known regarding the
etiological relationship between preeclampsia and
CVDs.On the one hand, it has been suggested that pre-

eclampsia can be a predictor of cardiovascular events
through various pathways [21]. On the other hand, the
relationship between future CVDs and preeclampsia is
partially explained by the common risk factors: dyslip-
idemia, insulin resistance, diabetes, obesity, endothelial
dysfunction, increased inflammatory reactions, hyper-
coagulation states [22].

According to modern concepts, preeclampsia results
from hypoperfusion and hypoxia of the placenta, occur-
ring due to the improper development of the uterine
placental spiral arteries. These conditions trigger an
inflammatory reaction, which can cause endothelial
dysfunction and vasoconstriction, mediating the risk
of future CVDs [23-24].

According to G. Kalapotharakos et al. [25], itis vascular
mechanisms, as opposed to cardiac hypertrophy, that
may cause increased long-term cardiovascular risk after
preeclampsia. A. R. Markovitz et al. [26] showed the etio-
logical relationship between the development of preg-
nancy complications and disorders of the functioning
of the cardiovascular system, manifested by metabolic
syndrome, vascular dysfunction or inflammation.

Preeclampsia is characterized by an abnormal rear-
rangement of placental vessels, causing uteroplacental
ischemia. Under such conditions, spiral arteries do not
undergo physiological transformation, maintaining
thick walls with a narrow lumen. Such remodeling of
spiral arteries accelerates maternal blood flow in the
intervillous space. Maternal blood flow, which speed
is approximately 1-2 m/s, is characterized by a strong
impulse, resulting in destruction of villi and formation
of an echogenic cystic lesion lined with blood clots,
which can enter the mother’s body [27]. At the same
time, the failure of remodeling leads to a repeated cycle
of placental ischemia/reperfusion and causes endothe-
lial dysfunction, changes vascular tone, increases the
formation of reactive oxygen species (ROS), the release
of inflammatory cytokines, antiangiogenic factors, as
well as an imbalance of maternal immune cells [28].
ROS reduce the bioavailability of nitric oxide, which is
a proangiogenic factor, as a result of which vasodilation
and angiogenesis are disturbed, and the bioavailability
of antiangiogenic factors — soluble fms-like tyrosine
kinase-1 (sFlt-1) and soluble endoglin (SEng) — increas-
es [29]. sFlt-1 through binding of vascular endothelial
growth factor and placental growth factor is asso-
ciated with defective angiogenesis and endothelial
dysfunction, sEng initiates proliferation and migration
of endothelial cells. Researchers believe that these
antiangiogenic biomarkers significantly contribute to
endothelial damage during pregnancy in the case of
preeclampsia, but do not remain elevated after deliv-
ery [27]. A. E. Stanhewicz [30] suggests that vascular
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damage during preeclampsia persists and contributes
to the cascade of CVD development.

Endothelial dysfunction is associated with inflamma-
tion, the consequence of which is atherosclerosis. Lipids
are deposited in the walls of the spiral arteries of the
uterus, which is similar to the early stages of athero-
sclerosis [31]. According to S. C. A. de Jager et al. [28],
in women with preeclampsia, the endothelium does
not completely recover, remaining more sensitive to
inflammation, as is observed in the case of atheroscle-
rosis. C. Anthoulakis and A. Mamopoulos [32] found that
the pulse wave speed and the augmentationindex ata
heart rate of 75 beats per minute are higher in pregnan-
cies complicated by preeclampsia. The authors believe
that assessment of arterial stiffness is a promising tool
for risk stratification of cardiovascular complications
in the future.

Thus, three important stages of the pathophysiology
of preeclampsia have been identified: placental hypoxia
and oxidative stress, excessive release of antiangiogenic
and proinflammatory factors, and widespread systemic
endothelial dysfunction and vasoconstriction [33-34].
There is evidence to suggest that suboptimal tropho-
blastic invasion causes an imbalance of angiogenicand
antiangiogenic proteins, ultimately causing widespread
inflammation and endothelial damage, increased plate-
let aggregation, and thrombotic events with placental
infarctions [35].

S. Stawek-Szmyt et al. [36], having conducted a review
of studies on the relationship between preeclampsia
and the long-term risk of CVDs in mothers, concluded
that there are common pathophysiological pathways
between them. At the same time, scientists drew atten-
tion to insufficient study of intermediate mechanisms
(chronic bacterial infections, TNFa) responsible for this
association.
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