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BODY MASS INDEX, LIPID PROFILE, AND ENDOTHELIAL DYSFUNCTION
GENE POLYMORPHISM IN WOMEN WITH EARLY-ONSET
AND LATE-ONSET PREECLAMPSIA

Tetiana Loskutova, Albina Petulko, Yuliya Donskaya

The aim: to investigate and analyze clinical parameters, laboratory biomarkers of lipid metabolism and endo-
thelial dysfunction gene polymorphisms in early-onset and late-onset preeclampsia and to identify potential risk
factor(s) for the development of early-onset preeclampsia.

Materials and methods: a prospective case-control study included 133 women in the second half of pregnancy,
including 46 with early-onset (EOP) and 87 with late-onset preeclampsia (LOP) and 34 conditionally healthy
pregnant women with an uncomplicated obstetric history and no risk factors for preeclampsia. Concentrations
of total cholesterol, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, and triglycerides in
blood plasma were determined. Genetic polymorphisms of endothelial dysfunction (192 O—R PON-1,
677 C— T MTHFR) were studied using allele-specific polymerase chain reaction.

Results: Early-onset preeclampsia is associated with an increased relative risk: preterm delivery by 2.08 times
(95 % CI 1.48-2.93), operative delivery by 2.2 times (95 % CI 1.46-3.33), early operative delivery by 2.9 times
(95 % CI 1.5-5.5), fetal distress during delivery by 3.78 times (95 % CI 1.2-11.9), a low score on the Apgar scale
on the 1st minute, less than 6 points, by 2.59 times (95 % CI 1.84-3.66), on the 5th minute — 5.04 times (95 % CI
1.41-18.11), Grade Il prematurity — 13.24 times (95 % CI 3.14-55.78) compared to women with late-onset
preeclampsia. The study found that overweight was more often observed in patients with EOP (34.8 %) than in
those with normal pregnancy (15.9 %) (p=0.02; OR=2.8; 95 % CI 1.03-7.7), obesity (BMI > 30 kg/m2) was
more often recorded in those with LOP (33.33 %) than in the control group (3 (6.8 %)) (p=0.02; OR=6.8;
95 % CI 1.9-23.9). Patients in both groups with preeclampsia showed signs of dyslipidemia, but its significance
in the development of early-onset or late-onset preeclampsia has not been separately proven. The study found
that the number of carriers of MTHFR 677 TT in the group with EOP prevailed over the indicator of C group
where there were no carriers of the pathological homozygote 677TT (p<0.05, OR= 20.73 95 % CI 1.16-371.28),
and the T allele in the EOP group occurs 1.78 times more often than in the LOP group (p<0.05, OR=2.22;
95 % CI 1.26-3.88) and 2.43 times more often than in the C group (P<0.05, or= 3.15; 95 % CI 1.54-6.45).
Conclusions: Factors of early onset of PE include pre-pregnancy, overweight, first pregnancy, a history of
preeclampsia, and carrier of the 677T allele of the MTHFR gene
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1. Introduction

Hypertension disorders during pregnancy are the
most common medical complications and occur in 5—
10 % of pregnant women worldwide [1]. They remain
the leading cause of morbidity and mortality in mothers,
fetuses, and newborns.

Maternal risks include: premature abruption of the
normally located placenta, stroke, multiple organ failure,
and disseminated intravascular blood coagulation. The
fetus has a high risk of intrauterine growth retardation
(25 % of preeclampsia cases), prematurity (27 % of
preeclampsia cases), and intrauterine death (4 % of
preeclampsia cases).

According to the statistical and analytical guide
"State of health of the female population in Ukraine for
2021", 21,190 cases of pregnancies complicated by ede-
ma, proteinuria and hypertensive disorders were regis-
tered, which was 81.88 per 1000 births, including
17687 cases of severe forms of preeclampsia and ec-
lampsia, which was 6.52 per 1000 births [2].

Depending on the time of occurrence, PE is classi-
fied as early preeclampsia (EOP) and late preeclampsia
(LOP). Early-onset preeclampsia is preeclampsia that
develops before 34 weeks of pregnancy. Late-onset
preeclampsia is the one that develops after 34 weeks of
pregnancy [3].
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Although the diagnostic criteria are the same for
early-onset and late-onset preeclampsia, and maternal
manifestations may be equally severe in both early-
onset and late-onset preeclampsia, it has been suggested
that maternal and perinatal morbidity and mortality are
different in the two subgroups. EOP is considered to
pose a high risk to both the mother and fetus, while
LOP may have less pronounced clinical symptoms.
There is an opinion that early-onset and late-onset
preeclampsia have different etiologies, and clinical
parameters and/or laboratory biomarkers indicate that
early-onset preeclampsia and late-onset preeclampsia
may be different forms of the disease, especially in
cases of severe preeclampsia. Clinical parameters and
corresponding prognostic consequences may reflect
different mechanisms of this disease [1, 4].

The timing of the onset of preeclampsia is the
most important factor in predicting pregnancy outcomes,
as early preeclampsia with severe hypertension is associ-
ated with high rates of perinatal mortality and morbidity.
A systematic examination and meta-analysis [5] suggest-
ed that dyslipidemia may play a role in the pathogenesis
of preeclampsia, as mean serum lipid profiles were sig-
nificantly higher in preeclamptic women than in normo-
tensive pregnant women. Total cholesterol, triglycerides,
LDL cholesterol, and VLDL cholesterol were significant-
ly higher in women with preeclampsia than in pregnant
women with normal blood pressure, and HDL cholesterol
was lower in women with preeclampsia. At the same
time, studies comparing clinical parameters or laboratory
biomarkers  between early-onset and late-onset
preeclampsia are limited.

The aim — to investigate and analyze clinical pa-
rameters, laboratory biomarkers of lipid metabolism and
endothelial dysfunction gene polymorphisms in early-
onset and late-onset preeclampsia and to identify poten-
tial risk factor(s) for the development of early-onset
preeclampsia.

2. Materials and methods

The study was conducted at Dnipro State Medical
University, Dnipro, Ukraine, in 2018-2021. A prospec-
tive cohort study covered 176 women in e second half of
pregnancy. The diagnosis of preeclampsia was based on
Order No. 151 of the Ministry of Health of Ukraine,
"Hypertensive disorders during pregnancy, childbirth and
in the postpartum period", and criteria followed the
guidelines of the International Society for the Study of
Hypertension in Pregnancy (ISSHP) [6]. Early
preeclampsia was defined as occurring before 34 weeks,
and late preeclampsia was defined as occurring after
34 weeks of gestation. Mild preeclampsia was defined as
maternal systolic blood pressure >140 mmHg but
<160 mmHg and/or diastolic blood pressure >90 mmHg
but <110 mmHg. Severe hypertension was defined as
maternal systolic blood pressure >160 mmHg and/or
diastolic blood pressure >110 mmHg measured on two
occasions, separated by at least 6 h, before 34 weeks of
gestation of delivery.

All women who at the start of pregnancy may
have had medical risk factors for developing preeclamp-
sia such as pre-existing hypertension or other underlying
medical disorders such as gestational or pre-existing
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diabetes, or autoimmune diseases were excluded from
this study. No pregnancies conceived by in vitro fertiliza-
tion were included.

Examination of patients was performed after
written informed consent. The management of the study
was conducted in full compliance with the ethical prin-
ciples contained in the “Human Rights Declaration”
adopted in Helsinki, which follows the Good Practice
Rules in the Clinical Study and Legal Regulations and
with the approval of the Ethics Committee of the
Dnipro State Medical University (protocol No. 5 dated
September 13, 2018).

The main cohort (M) consisted of 46 women with
early-onset preeclampsia (EOP) and 87 with late-onset
preeclampsia (LOP). Preeclampsia was diagnosed based
on as described above. The control group (C) was formed
by 44 conditionally healthy pregnant women with a non-
complicated obstetrical anamnesis and without risk fac-
tors for preeclampsia. All women undergo clinical and
laboratory examinations. Data recorded included mater-
nal age, gestation week at diagnosis, gravidity, parity,
previous preeclampsia, blood pressure, proteinuria, ges-
tation weeks at delivery, birth weight, and stillbirth. La-
boratory data at diagnosis included liver and renal func-
tion, platelet count, haematocrit, and haemoglobin. All
the laboratory tests were done within 24 h after diagnosis
of preeclampsia. Fetal growth restriction (FGR) was
defined as birth weight below the 10th percentile for its.

Genetic polymorphisms of endothelial dysfunc-
tion (192 Q—R PON-1, 677 C—T MTHFR) were stud-
ied with the help of allele-specific polymerase chain
reaction, followed by detection by electrophoresis in 3 %
agarose gel. A set of reagents "SNP-Express" (Litech
SPF) was used. DNA from leukocytes of blood, which
was isolated using the reagent "DNA-express blood"
(Litech SPF,) was used for analysis.

Determination of the concentration of total choles-
terol (TC), high-density lipoprotein cholesterol (HDL-C),
low-density lipoprotein cholesterol (LDL-C), and tri-
glycerides (TG) in blood plasma was conducted in auto-
matic mode on the "Biochemistry Analyzer 88" analyzer,
using "Bio-La-Test" reagents (Lachema-Pliva, Czech
Republic). Atherogenic index (Al) was calculated ac-
cording to the formula: CA = (TC — HDL-C) / HDL-C.

Statistical processing of the study results was per-
formed using licensed computer programs Microsoft
Excel 2010 and Graph Pad Prism 5 using methods of
parametric and nonparametric statistics. The normality of
the distribution of quantitative traits was assessed using
Shapiro-Wilk and Kolmogorov-Smirnov criteria, analysis
of variance, odd t-test, Mann-Whitney test, %2 test with
conjugation of conjugation tables and Yates correction,
Fisher's exact test were used. Spearman and Pearson
correlation coefficients (r) were used to assess the rela-
tionship between the indicators. To assess the relation-
ship between impact and outcome, relative risk (RR) and
odds ratio (OR) assessments were performed at 95 %
confidence interval (Cl). The difference between the
values was considered significant by p<0.05.

3. Research results
The average age of women and the distribution by
age category between groups practically did not differ
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and was 26.98+0.9 in the group with EOP, 28.98+0.65 in
the group with LOP, and 26.7+0.8 years in the control
group (p>0.05).

Studies of anthropometric data of women in the
examined groups showed that women with PE were more
likely to have excess body weight before pregnancy than

representatives of the control group. The average pre-
pregnancy body weight in the EOP and LOP groups was
significantly higher than in the control group (p<0.05).
The body mass index in the EOP group is 1.15 times
higher (p<0.001), in the LOP group — 1.22 times
(p<0.001) than in the control group (Table 1).

Table 1

Characteristics of anthropometric indicators in pregnant women of study groups, M+m

Body weight, kg, Height, m, BMI, kg/m?, BMI 25-30 kg/m? BMI > 30 kg/m?
Study group e i M n, (%) ’ n, (%)gJ
EOP, n=46 71.92+2.54* 1.67+0.01 26.58+0.76* 16 (34.78)* 9 (19.57)
LOP, n=87 76.49+2.09* 1.64+0.01 28.27+0.71* 20 (22.99) 29 (33.33)*
C, n=44 61.8+15 1.63+0.01 23.05 +0.5 7 (15.9) 3(6.8)

Note. * — the statistical significance of differences of indicators relative to the C group (p<0.05)

Analysis of reproductive function showed that the
number of women with a history of childbirth in the
group with EOP was less than 11 (23.9 %) than in the
group of LOP 43 (49.4 %) (P=0.005, OR=0.32; 95 % ClI
0.14-0.71), and did not differ from the control group 14
(34.1 %). Accordingly, the number of first-born children
in the EOP group is significantly higher, 35 (76.1 %),
than in the LOP group 44 (50.6 %), (p<0.05, OR=3.1;
95 % CI 1.4-6.9). In the C group, this pregnancy was the
first one in 50 % and childbirth in 65.9 %. PE equally
often complicated obstetric history in the PE groups: in
the group with EOP 5 (20.0 %), with LOP - 4 (7.4 %),
respectively.

In the group with EOP, maternal or fetal compli-
cations were significantly more likely to occur, which
complicated the course of gestation. These are premature
abruption of the normally located placenta— 4 (8.7 %),
eclampsia — 1 (2.17 %), HELLP — syndrome — 1 (2.17 %),
intrauterine growth restriction — 23 (50.0 %), intrauterine
fetal death— 6 (13.04 %), fetal distress during pregnancy —
21 (45.65 %).

The average period of disease onset in the group
with EOP was (29.02+0.55) weeks, which is 1.19 times
less than in the LOP group (34.45+0.25) weeks
(p<0.001), and the duration of the existence of PE in the
group with EOP (4.48+0.47) weeks) was 1.7 times longer
than in the LOP group (2.63+0.18 weeks, p<0.001).

The average gestational age at the time of delivery
in the EOP group (33.50+£0.57) was 3.44 weeks less than
in the comparison group of 36.94+0.27 (p<0.001), which
is associated with the severity of preeclampsia and its
complications, which required early delivery. In the con-
trol group, labour occurred at 38.69+0.22 weeks, which
is significantly more than in the study groups (p<0.05).
In the EOP group, 7 (15.22 %) women had moderate
preeclampsia, which is mostly less than in the LOP group
(57 (65.52 %), p<0.001; OR=0.09; 95 % CI 0.04-0.25).
39 (84.78 %) women in the EOP group had severe
preeclampsia, which is more than in the LOP group - 30
(34.48 %) (p<0.001; OR=10.59; 95 % CI 4.23-26.5).

The period of pregnancy during which childbirth
took place in the EOP group was mainly 1.1 times less
(33.5£0.57) weeks than in the LOP group (36.94+0.22)
weeks (p<0.001). The presence of complications that

occur more frequently in EOP correlates with the term of
delivery (-0.435) (p<0.001). Full-term delivery in the
EOP group occurred 2.28 times less frequently than in
the LOP group (p<0.001, OR=0.22, 95 % CI 0.1-0.48,
RR=0.41, 95 % CI 0.25-0.67). Preterm birth prevailed
2.1 times in the EOP group (33 (71.74 %)), compared to
the LOP group (30 (34.48 %)) (p<0.001, OR=4.68, 95 %
Cl 2.11-9.98, RR=2.08, 95 % CI 1.48-2.93). In the EOP
group, childbirth at 32-34 weeks was recorded 2.52 times
more often (p<0.05, OR=3.0, 95 % CI 1.17-7.9,
RR=2.52, 95 % CIl 1.15-5.54), at 29-31 weeks — 6.14
times more often than in the 2D group (p<0.001,
OR=8.17, 95 % CI 2.48-26.91, RR=6.15 95 % CI 2.12-
17.78) (table 2). In C group, all deliveries were urgent.

Operative deliveries in the EOP group 28
(60.9 %) were registered 2.2 times more than in the LOP
group (24 (27.6 %)) (p<0.001, OR=4.0, 95 % CI 1.9 -8.7)
and 2.04 times more often compared to controls (13
(29.5 %)) (p<0.001, OR=3.7, 95 % CI 1.5-8.9). The high
rate of operative deliveries in the EOP group is associat-
ed with the physiological unpreparedness of the birth
canal, lack of effect from treatment, progressive deterio-
ration of the condition of the fetus and/or mother, the
addition of complications requiring emergency delivery
(premature placental abruption, fetal distress), as evi-
denced by the presence of an inverse correlation between
the frequency of operative interventions and the term of
delivery (r=-0.328, p<0.001). The number of premature
births by Caesarean section prevails in the EOP group
(by 2.94 times) compared to the LOP group (p<0.001,
OR=14.57, 95 % CI 3.7-57.73).

Delivery in 8 (17.39 %) women in the EOP group
was complicated by fetal distress 3.78 times more often
than in the LOP group - 4 (4.6 %) (p<0.05, OR=4.37,
95 % CI 1.24-15.41, RR=3.78, 95 % CI 1.2-11.9) and
premature abruption of the normally located placenta in 4
(8.7 %) (p<0.001, OR=18.53, 95 % CI 0.97-352.4).

The average weight of newborns in the EOP
group was 1.79 times less, the growth of newborns was
1.18 times less than in the LOP group (p<0.05) and 2.09
and 1.22 times less, respectively, than in the C group
(p<0.05) (Table 2). Apgar score at the 1st and the
5th minutes in the EOP group was significantly lower
than in the LOP and control groups (p<0.05).
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Table 2
Analysis of newborn state in study gropu
. Study group

Indicator EOP, n=46 LOP, n=87 C.n=44
Body weight, gr M+m 1647+£103.2"" 2951+71.68 3440+71.54
Height, cm M+m 42.5+0.85"* 50.25+0.41 51.93+0.35
Weight <10th percentile for gestational age, n (%) 23 (50.0)* 0 (0.0) 0(0.0)
Apgar score at 1 minute, points, M+m 5.1+0.32* 5.53+0.24 6.95+0.09
Apgar score at 1 minute, <6 points, n (%) 37 (80.43)* 27 (31.03) 7 (15.91)
Apgar score at 5 minutes, points, M+m 6.07+0.36* 7.64+0.06 7.98+0.08
Apgar score at 5 minute <6 points, n (%) 8 (17.3915.6)* 3 (3.45+1.9) 0(0.0)

Note: * — the statistical significance of differences of indicator relative to the C group (p<0.05); ~ — the statistical significance of

differences of indicator relative LOP group (p<0.05)

Analysis of lipid metabolism indicators did not
reveal significant differences between the groups with
preeclampsia (Table 3). The level of total cholesterol
(TC) in the group with EOP was 1.13 times higher than
the value of the control group, in the LOP group — by
1.1 times, respectively (p<0.05), LDL-C in the EOP
group by 1.16, in the LOP group by 1.12 times, VLDL-C

in the EOP group by 1.27 times exceeded the corre-
sponding values of the C group (p<0.05).

An integral indicator of lipid metabolism and the
risk of damage to the vascular wall is the atherogenic
index. The value of Al in the EOP group was 1.26 times,
and in the LOP group, 1.2 times higher than the indicator
of the control group (p<0.05).

Table 3
Analysis of lipid indicators in pregnant women with early and late preeclampsia
Study group
. EOP LOP
Indicators (n=46) sD (n=87) sD CI\(/?—44) sD
ean
Mean Mean
TG, mmol/l 3.51 1.08 3.42 1.03 3.2 0.79
TC, mmol/l 7.03* 1.87 6.87* 1.6 6.2 1.18
HDL-C, mmol/l 1.45 0.4 1.48 0.5 1.61 04
LDL-C, mmol/l 4.09* 14 3.94* 1.12 3.54 0.86
WLDL-C, mmol/l 1.46* 0.6 1.42 0.65 1.15 0.5
Al 3.97* 1.14 3.79* 0.93 3.16 0.99
Note: * p<0,05 compared with the control group by Student's (t) or Mann-Whitney (U) test for independent samples
Table 4

Frequencies of genotypes and alleles of MTHFR gene (polymorphism 677C—T) and paraoxonase -1 (polymor-
phism 192 Q—R) in pregnant women with early and late preeclampsia, n (%)

MTHFR 677C—>T

Study group CcC CT TT 677C 677T
EOP (n=46) 21 (45.65)*." 17 (36.96) 8 (17.39)* 59 (64.13)*." 33 (35.87)*.~
LOP (n=87) 60 (68.97) 19 (21.84) (982) 139 (79.89) 35(20.11)
C (n=44) 31 (70.45) 13 (29.54) 0 75 (85.23) 13 (14.77)
Paraoxanase-1 192 Q—R
Study group QQ QR RR 192Q 192R
_ 69 23
EOP (n=46) 28 (60.87) 13 (28.26) 5 (10.87) (75.0) (25.0)
LOP (n=87) 41 (47.13) (35? %3) 15 (17.24) 113 (64.94) 61 (35.06)
C (n=44) 29 (65.91) 8 (18.18) 7 (15.91) 66 (75.0) 22 (25.0)

Note: / - the difference in indicators is statistically likely with LOP (p<0.05) by Criterion y?, including the Yates correction; * — the
difference in indicators is statistically likely with C group (p<0.05) by Criterion y?, including the Yates correction

Analysis of allele and genotype frequencies
MTHEFR 677 C—T revealed a decrease in the frequency
of the normal CC genotype in the EOP group (Table 4).
Its frequency is reduced by 1.5 times compared to the
LOP group (p<0.05, OR= 0.38, 95 % CI 0.18-0.79) and
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1.54 times compared to the control group (p<0.05,
OR=0.35, 95 % CI 0.15-0.84).

The number of MTHFR 677 TT carriers in the
group with EOP prevailed over the indicator of the
C group, where there were no carriers of the pathological
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homozygote 677TT (p<0.05, OR= 20.73 95 % CI 1.16-
371.28). The number of heterozygotes is 677 St MTHFR,
and pathological homozygotes are 677 TT between
groups with PE.

Comparing the frequencies of alleles C and T, it
was noted that the T allele in the group with EOP occurs
1.78 times more often than in the group with LOP
(p<0.05, OR=2.22; 95 % CI 1.26-3.88) and 2.43 times
more often than in the C group (P<0.05, or= 3.15; 95 %
Cl 1.54-6.45).

The polymorphism in the paraoxonase-1 192
Q—R gene has no proven influence on the development
of preeclampsia. (p>0.05).

4. Discussion

During the last decades, preeclampsia has re-
mained the leading cause of maternal and fetal complica-
tions worldwide. Early-onset preeclampsia is associated
with an increased relative risk (RR): preterm delivery by
2.08 times (95 % CI 1.48-2.93), operative delivery by 2.2
times (95 % CI 1.46-3.33), early operative delivery by
2.9 times (95 % CI 1.5-5.5), fetal distress during delivery
by 3.78 times (95 % CI 1.2-11.9), a low score on the
Apgar scale on the 1st minute, less than 6 points, by 2.59
times (95 % CI 1.84-3.66), on the 5th minute — 5.04
times (95 % CIl 1.41-18.11), Grade Ill prematurity —
13.24 times (95 % CI 3.14-55.78) compared to women
with late-onset preeclampsia. It was determined that the
onset of preeclampsia at 28 weeks of gestation or earlier
increases the relative risk of complications by 34.04
times (p<0.001, RR=34.04, 95 % CI 4.69-247.1), and the
duration of the existence of PE more than 5 weeks in-
creases the relative risk of developing complications by
3.57 times (95 % CI 1.73-7.38).

Previous studies have shown that obesity is a sig-
nificant independent risk factor for gestational hyperten-
sion [7], but data that relate separately to the risks of
early-onset or late-onset preeclampsia have not been
found. Adipose tissue is known to be associated with
metabolic syndrome, obesity, and dyslipidemia, which
can induce inflammatory changes and subsequently lead
to increased oxidative stress. This leads to endothelial
dysfunction, prothrombotic changes, hypoperfusion of
the placenta and preeclampsia [8].

It was also proven in previous studies that the risk
of PE doubles with an increase in BMI for every 5-
7 kg/m? [9]. In our study, it was established that excess
body weight is more often observed in patients with EOP
(34.8 %) than with an uncomplicated pregnancy (15.9 %)
(p=0.02; OR=2.8; 95 % CI 1 .03-7.7). And obesity
(BMI > 30 kg/m?) was observed in LOP 4.9 times more
often (29 (33.33 %)) than in the control group (3 (6.8 %))
(p=0.02; OR =6.8; 95 % CI 1.9-23.9).

The final pathogenesis of preeclampsia remains
unclear [10], but two important components have been
identified: trophoblast cells and an accelerated systemic
response of the mother's body to trophoblastic tissue. The
first one involves abnormal placentation, leading to pla-
cental ischemia, causing the secretion of soluble factors
that induce endothelial dysfunction and the development
of preeclampsia. The second one is associated with an
increase in free radicals and reactive oxygen species,
which causes cell damage and increased vascular tone.

This means that an abnormal lipid profile has a direct
effect on endothelial dysfunction, which leads to a de-
crease in the ratio between prostacyclin and thromboxane
A2 and the development of a thrombophilic state. Our
study showed an increase in the atherogenic fraction
characteristic of all pregnant women with preeclampsia.
It was determined that the level of TC is significantly
increased in women with PE; this is explained by the fact
that the physiological gestational insulin resistance is
significantly increased in women with preeclampsia. A
high level of insulin resistance can suppress the activity
of lipoprotein lipase and increase the mobilization of free
fatty acids from adipocytes [11].

With preeclampsia, there is a violation of lipid
metabolism, the accumulation of atherogenic lipopro-
teins, which worsens the endotheliopathy inherent in
preeclampsia. It was established that LDL-C, VLDL-C,
Al were increased in groups with PE compared to the C
group, and HDL-C was not significantly different. These
results were similar to studies conducted earlier [12].
Thus, the role of dyslipidemia in the development of
early-onset or late-onset preeclampsia separately has not
been proven. Dyslipidemia is a significant factor in the
development of cardiovascular diseases, and women with
both gestational hypertension and preeclampsia have an
increased risk of cardiovascular diseases in the future.
The study [13] indicated that gestational hypertension is
associated with an increased risk of coronary artery dis-
ease (OR=1.24; 95 % CI, 1.08-1.43; P=.002), and this
association is specific for both gestational hypertension
(OR=1.08; 95 % CI, 1.00-1.17; P=.04) and preeclamp-
sia/eclampsia (OR=1.06; 95 % CI, 1.01-1.12; P=.03).

Evidence suggests that MTHFR activity affects body
fat accumulation, folate metabolism, and homocysteine
methylation, which play an important role in human repro-
duction [14]. Renzo et al. [15] conducted a study in the
Italian population and found that participants with the
C677T CT or TT genotype had a higher BMI. In our study,
it was determined that the number of MTHFR 677 TT carri-
ers in the group with EOP was greater than the indicator of
the C group, where there were no carriers of the pathologi-
cal homozygous 677TT (p<0.05, OR= 20.73 95 % CI 1.16-
371.28), and the T allele in the EOP group was 1.78 times
more frequent than in the LOP group (p<0.05, OR=2.22; 95
% CI 1.26-3.88) and 2.43 times more often than in the C
group (p<0.05, OR=3.15; 95 % CI 1.54-6.45). Our data are
consistent with a study [16] that indicated that MTHFR
677TT homozygouss were present only in early-onset PE,
and hyperhomocysteinemia created a threefold increased
risk of early preeclampsia. The obtained data are also con-
sistent with [17], where it was determined that the propor-
tion of TT genotype MTHFR in women with preeclampsia
was 25.53 %, which significantly exceeded the indicator in
the group with physiological pregnhancy (7.84 %, p < 0.05).
Thus, it can be hypothesized that the combination of the
MTHFR 677TT mutation, overweight, or obesity is a risk
factor for early-onset preeclampsia.

Study limitations:

1. Small sample size.

2. Different distribution of genetic forms of
thrombophilia depending on the region of residence.

Prospects for further research. The results of
the study can be used to develop a model for predicting
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preeclampsia and create a personalized management
algorithm to prevent pregnancy complications.

5. Conclusions

Early-onset preeclampsia is associated with an in-
creased relative risk (RR): preterm delivery by 2.08 times
(95 % CI 1.48-2.93), operative delivery by 2.2 times (95 %
Cl 1.46-3.33), early operative delivery by 2.9 times (95 %
Cl 1.5-5.5), fetal distress during delivery by 3.78 times (95
% CI 1.2-11.9), a low score on the Apgar scale on the 1st
minute, less than 6 points, by 2.59 times (95 % CI 1.84-
3.66), on the 5th minute — 5.04 times (95 % CI 1.41-18.11),
Grade 111 prematurity — 13.24 times (95 % CI 3.14-55.78)
compared to women with late-onset preeclampsia.

Factors of early onset of PE include pre-
pregnancy, overweight, first pregnancy, a history of
preeclampsia, and carrier of the 677T allele of the
MTHFR gene.
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