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Abstract:

In this article, the occurrence of preeclampsia, which is one of the leading causes of illness and
death of mothers and children, and the impact of neurogenic, hormonal, immunological, placental,
genetic factors on the pregnant organism, perinatal complications and perinatal death as a cause of
premature birth and blood circulation disorders in the fetoplacental system are discussed. An
analysis of modern studies on the complications of preeclampsia is presented.
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Preeclampsia, which is one of the leading causes of morbidity and mortality of mothers and
children, remains an urgent problem even in the 2Ist century. In different literature, the
complication of pregnancy with preeclampsia is given in different percentages, it is 8-26%
[2,15,21]. In developed countries, 6-10% of all pregnancies are complicated by preeclampsia, while
in developing countries, the disease has even higher rates. According to the data provided by the
World Health Organization (WHO), preeclampsia ranks second among the causes of maternal death
and accounts for 11.8-14.8%, while preeclampsia is the main cause of perinatal morbidity and
mortality [4,17,24]. Every year, 300-500 thousand babies born to pregnant women with
preeclampsia die.

Preeclampsia is a multifactorial pathology with polyorgan disorders that is very dangerous for the
life of the mother and the fetus, which in turn is an inducer of premature birth, one of the reasons
for antenatal fetal death and fetal growth retardation, and in many cases it is a pathology that causes
massive bleeding, purulent-septic complications. [13,22, 31].

As a cause of perinatal complications and perinatal death in pregnant women with preeclampsia
(PE), premature birth and blood circulation disorders in the fetoplacental system take the main place
[17,19].
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According to many researchers, endothelial dysfunction is the main factor in the development of
preeclampsia. It can be concluded that the development of PE is the result of the combined effect of
a number of factors (neurogenic, hormonal, immunological, placental, genetic) on the pregnant
organism. In the development of preeclampsia, the disruption of adaptive mechanisms in the body
associated with changes in the reactivity of the central nervous system is also important [11,16,28].

Preeclampsia is a clinical manifestation of the inability of the mother's body's adaptation
mechanisms to adequately meet the needs of the developing fetus. This pathological condition is
etiologically characterized by immunological and autoimmune disorders. The pathogenesis of
preeclampsia occurs as a systemic inflammatory response syndrome, and oxidative stress and
endothelial dysfunction are of particular importance [10,14,25].

Pregnant women with preeclampsia have disorders in the immune system that prevents the mother's
body from recognizing the fetoplacental unit. Immune antibodies produced in large quantities cause
the secretion of tumor necrosis factor, which in turn causes apoptosis of cytotrophoblast cells. PE,
in turn, decreases the amount of HLA-G and HLA-E. In physiological pregnancy, this cell-
trophoblast interaction is associated with natural killer cell secretion of vascular endothelial growth
factor and placental growth factor [9,34].

At 8 weeks of pregnancy, trophoblast cells migrate from the placenta to the maternal tissue and the
uterine artery. In physiological pregnancy, endovascular cells of the trophoblast contribute to the
remodeling of the spiral arteries. For normal placentation, trophoblast cells must be activated by
complement and protected from immune responses [12;23].

Immunogenetic predisposition to the development of PE is manifested in the early stages of
pregnancy, the loss of tolerance of the mother to the fetus disrupts placental processes.
Immunogenetic disorders deepen aseptic inflammatory processes and this, in turn, causes worsening
of endothelial dysfunction in all blood vessels of the mother and aggravation of preeclampsia
[7,26,30]. As a result of endothelial dysfunction developed in preeclampsia due to various
pathogenetic mechanisms, the balance of control of angiogenesis is disturbed. As a result, metabolic
hypoxia develops and leads to the initiation of a complex of molecular changes, which causes the
active release of oxygen by special organelles of mitochondrial cells. However, the mechanism of
development of endothelial dysfunction is still not fully understood. Direct contact of trophoblast
cells with maternal blood, as well as its transformation into the form of endothelial cells, is an
important feature of human placentation.

Endothelial transformation of pre-programmed non-endothelial cells is essential for successful
trophoblast engraftment into the uterine vasculature [1,14,23].

General spasm of vessels, hypovolemia, and microcirculation disturbances, which cause organ and
tissue hypoperfusion, play a decisive role in the pathogenesis of the early preclinical stage of PE.
Disturbances of blood flow in the renal vessels and its branches lead to ischemia of the renal cortex.
Disorders of spiral artery remodeling lead to fetal death, preeclampsia, and fetal growth retardation.
Severe preeclampsia is characterized by endothelial dysfunction, impaired oxygen supply as a result
of impaired placental blood supply [21; 32;].

Women with mild preeclampsia have a 3.6 times higher risk of developing arterial hypertension in
the future, and 6 times more in women with severe preeclampsia [6;18]. If a woman had two
previous pregnancies on the background of preeclampsia, then this woman's risk of developing
eclampsia in the future is 6 times higher. In women with preeclampsia, the risk of
thromboembolism is also 1.5-1.9 times higher according to the severity of preeclampsia. Women
with preeclampsia have a higher risk of cardiovascular disease, metabolic disorders, acute
cerebrovascular accident, and sudden death than other women.
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Endothelial dysfunction of pregnant women complicated by preeclampsia persists in
macrocirculation vessels for 2 years and in microcirculation vessels for 5 years after delivery [87;
pp. 409-419]. Today, the only treatment for preeclampsia is delivery of the fetus and placenta.
Taking into account the severity of preeclampsia, premature birth is performed in order to reduce
maternal morbidity and mortality [10,16;27].

The goal of the entire Health Care Community is to deliver a mature child who does not need
intensive care and can adapt to the environment. Usually, low birth weight babies are born due to
preeclampsia. Perinatal mortality rates are always higher in preterm infants compared to term
infants [1,12;26].

A population-based study of the WHO Perinatal Database Registry examined mortality statistics for
preterm infants (33—-36 weeks, n=6391). The authors found that neonatal mortality (deaths among
children chronologically 0-27 days old) and infant mortality (deaths among children
chronologically 0-3It shows that among infants born prematurely and whose mothers had
preeclampsia, the rate of neonatal mortality specific to the period of pregnancy increased by 6-8.5
times compared to infants born on time. Babies born between 34 and 36 weeks are considered to be
at low risk of serious illness [3;18,35]. But when births after 34 weeks of gestation were studied,
there was a lack of care in terms of neonatal outcomes. It was found that babies born in these
periods are expected to have a lot of respiratory diseases. For example, premature infants have a
higher incidence of respiratory distress syndrome, transient tachypnea of the newborn, persistent
pulmonary hypertension, and respiratory failure than term infants [24;31,].

According to data, respiratory distress syndrome is nine times more common in premature babies
than in full-term babies. Severe preeclampsia is a significant risk factor for fetal death, with a
stillbirth rate of 21 per 1,000. But in cases of mild preeclampsia, the risk of perinatal death is less
than 50% (stillbirth rate 9 per 1000) than in pregnancies with severe preeclampsia. The growth of
the fetus in accordance with the period of gestation is a sign of the satisfactory condition of the
fetus. In children of pregnant women with preeclampsia, fetal growth restriction in the uterus is one
of the factors of perinatal death [5; 20, 33].

In preeclampsia, the blood circulation in the fetoplacental system is disturbed, the blood flow
decreases and ischemia is observed, as a result of which the growth of the fetus in the uterus is
limited. Data show that at any gestational age, an infant weighing less than 10 percent of body
weight at birth significantly increases the risk of death. The body weight of a baby born to a mother
with severe preeclampsia is 12% lower than expected, and the body weight in a pregnancy with
mild preeclampsia does not differ significantly from the norm.

However, some evidence suggests that children born to mothers with preeclampsia have lower
growth rates at 24 months than children born to mothers without preeclampsia (r=0.04) [13;22].
Children with preeclampsia during pregnancy also have delayed development in the nervous
system.

These studies emphasize the notion that the physiologically immature fetus is highly susceptible to
intrauterine and placental blood flow abnormalities and may cause significant changes in fetal
development that may increase the risk of maternal and fetal morbidity in the postpartum period.
Based on the results of scientific research, preeclampsia observed in the mother is a risk factor for
kidney diseases [12,23,29].

Several years of research in Norway have shown that low birth weight children born to women with
preeclampsia during pregnancy have a significantly higher risk of cardiovascular disease and kidney
disease. In addition, the literature shows that children born to mothers with preeclampsia during
pregnancy have a higher risk of developing diabetes [17;22,35].
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In the prevention and treatment of preeclampsia, it is necessary to take into account the presence of
two phenotypes, which are early and late preeclampsia. Early preeclampsia is caused by a high
degree of violation of trophoblast invasion into the spiral arteries of the uterus, deficiency of
invasion waves, changes in the development of angiogenesis and placentation in the early stages of
pregnancy. Complications of early preeclampsia include fetal growth restriction syndrome,
premature birth, and antenatal death of the fetus.

Perinatal complications are common in early PE. Late PE is characterized by partial disruption of
trophoblast development processes, insufficient improvement of spiral arteries, but compensation of
morphological changes [13,18;24]. Often, placental insufficiency, metabolic diseases, and excessive
activation of hemostasis are accompanied by a decrease in blood cells, i.e. platelets.

In the scientific literature, it is possible to find information that endothelial dysfunction, which leads
to a violation of vascular permeability and a systemic inflammatory response, serves as the most
important component of the pathogenesis of PE. As a result of the formation of a systemic
inflammatory response, the functional activity of leukocytes changes, the migration of cells to the
inflammatory zone is stimulated. As a result of the above mechanisms, the most severe
complications of preeclampsia can be eclampsia, HELLP syndrome, and premature placental
abruption.

In addition, preeclampsia has been shown to cause progressive placental insufficiency, fetal distress,
fetal growth restriction syndrome, and in severe cases, antenatal fetal death [8,18,29].

It should be noted that the presence of preeclampsia does not always cause the development of
complications, a relatively mild course of the disease is also observed. Therefore, the presence of
factors or their combination that cause obstetric and perinatal complications can be estimated
through the analysis of certain indicators [10;20,27].

Thus, PE occupies an important place among the problems in the health care system due to one or
more of the various pathogenetic processes and causes specific, diverse and at the same time severe
complications. The prevalence of the problem and the analysis of the scientific literature specific to
the pathogenesis show that it is still one of the urgent issues that is waiting for its solution. Timely
diagnosis of PE, prediction of its complications and development of measures aimed at preventing
its aggravation is considered one of the important tasks of modern science and researchers.
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