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FGB Gene Polymorphism (G-455A) and Its Association
with Obstetric Bleeding During Cesarean Section
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Abstract Polymorphism G-455A of the FGB gene is associated with changes in fibrinogen concentration in pregnant
women, especially in obstetric hemorrhages. Genotype -455AA is associated with a decrease in fibrinogen levels, which can

lead to hypocoagulant disorders of the hemostasis system.
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1. Introduction

The problem of maintaining and improving women's
reproductive health remains the focus of the medical
community and the World Health Organization, which are
developing programs with new conceptual approaches to
address it [2,4,5,6,7,10,13]. Nevertheless, reproductive disorders
and obstetric hemorrhages continue to be a pressing problem
for both developed countries and countries with less favorable
conditions.

Thrombophilia plays a significant role in pregnancy
pathologies, the contribution of which, according to some
data, is from 40 to 80%. Untimely detection of thrombophilia
can lead to various clinical complications [1,3,11,12], including
obstetric bleeding in women in labor [8,9] and hidden
hemostasis disorders are especially dangerous, which, in the
absence of timely diagnosis, can cause an unfavorable
pregnancy outcome.

Determination of fibrinogen level is a standard test in the
study of the blood coagulation system. Unlike genetic
polymorphism analysis, this test is more accessible and can
serve as an important marker for the detection of clinically
significant genetically determined hemostasis disorders.
Genetic factors, including FGB polymorphisms (-455G/A),
along with physiological and exogenous causes, play a key
role in pathological changes in fibrinogen levels. These
changes are associated with reproductive disorders in women,
accompanied by disorders of the blood coagulation system
and fluctuations in plasma fibrinogen concentrations [5,9].

The aim of the study was to establish a link between FGB
gene polymorphisms (-455G/A) and obstetric bleeding in
women with hemostasis disorders.
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2. Material and Methods

The main group consisted of 80 patients with cesarean
section, which were divided into two subgroups: Subgroup
I (n = 55) with intrapartum emergency abdominal delivery,
Subgroup Il (n = 25) with planned abdominal delivery. In all
women, infectious (including sexually transmitted) diseases
and extragenital pathology were not detected at the time of
examination. All patients were analyzed for anamnestic,
clinical and laboratory data and hemostasis parameters at
the time of treatment. The control group consisted of 85
practically healthy pregnant women with natural childbirth.
Molecular genetic study of polymorphic variants -455g/A in
the FGB gene was carried out according to modified protocols
using oligonucleotide primers (Metabion, Germany) by
the polymerase chain reaction method. The amplification
products of DNA fragments of the FGB-455 G/A gene were
subject to hydrolytic cleavage.

Statistical calculations were performed using standard
Microsoft software packages. Excel 2016. To assess the
reliability of quantitative indicators, the arithmetic mean and
the error of the arithmetic mean (m m) were determined.

In our study, we analyzed the distribution frequency of
alleles and genotypes of the FGB gene polymorphism
(G-455A) in the main group of 80 pregnant women and the
control group of 85 pregnant women with normal pregnancy.
In the main group, the frequency of the wild homozygous
genotype G/G was 93.75%, the heterozygous genotype G/A
was 3.75%, and the mutant homozygous genotype A/A was
2.5%. In the control group, these figures were 97.65% for
G/G and 2.35% for G/A, respectively (Fig. 1).

When analyzing the distribution of FGB gene alleles,
it was found that the wild-type G allele was predominant in
the control group of pregnant women with a frequency of
98.82%, while in the main group its frequency was 95.63%.
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Figure 1. Distribution of FGB gene genotypes in the main and control groups of patients

Mutant allele frequency In the main group it was 4.38%,
while in the control group it was 0.0%.

The distribution of genotypes of the G-455A polymorphism
of the FGB gene in pregnant women of the main and control
groups in our study corresponded to the Hardy- Weinberg
equilibrium (HWE). The frequencies of the G and A alleles
were 0.96 and 0.04 in the main group and 0.99 and 0.01 in
the control group, respectively.

Table 1. Frequency distribution of genotypes of the G-455A polymorphism
of the FGB gene In accordance with the Hardy- Weinberg equilibrium
(observed and expected results)

Main group
Alleles Allele frequency
G 0.96
A 0.04
Genotypes Genotype frequency 2 0 of
observable expected
G/IG 0.938 0.914 0.047
GIA 0.038 0.084 2,038
A/A 0.025 0.002 22,276
Total 1 1 24.36 0.2 1
Control group
Alleles Allele frequency
G 0.99
A 0.01
Genotypes Genotype frequency 2 0 of
observable expected
G/IG 0.976 0.977 0
GIA 0.024 0.023 0
AIA 0 0 0,012
Total 1 1 0,012 0.87 1

Note: (*Hobs - Observed Value, *Hexp - Expected Value)

The analysis of the data presented in the table shows that
in the main group for the FGB gene polymorphism (-455

G/A) the observed frequency of the homozygous genotype
G/G (Hobs) was 0.938%, while the expected one (Hexp) was
0.914% (x*=0.047; p =0.2). For the genotypes G/A and A/A
the observed frequencies (Hobs) were 0.038% and 0.025%,
while the expected ones (Hexp) were 0.084% and 0.002%,
respectively (y?=2.038; p=0.2 for G/A and y*>=22.276;p =
0.2 for A/A). No statistically significant differences were
found (D = -0.55 and D = 0.01, respectively). These results
are consistent with the Hardy -Weinberg equilibrium, and
the probability of systematic errors in the study remains low
(* <3.85;p>0.05).

In the control group, the frequencies of the G/G, G/A, and
AJA genotypes for this polymorphism were 0.976/0.977,
0.024/0.023, and 0.0/0.0, respectively (32 =0.012; p = 0.87),
which also indicates a low probability of systematic errors
during the study.

In the main group, the observed frequency of
heterozygous genotypes G/A of the FGB gene (-455 G/A)
exceeded the expected one (0.04 versus 0.08; D = -0.55).
A similar trend was noted in the control group, where the
observed frequency slightly exceeded the expected one (0.02
versus 0.02; D = 0.01).

When comparing the frequencies of the G/G, G/A, and
AJA genotypes of the G-455A polymorphism of the FGB
gene between the main and control groups, it was found that
the wild genotype G/G was more common in preghant women
in the control group, while the heterozygous genotype
G/A prevailed in the main group. The mutant homozygous
genotype A/A was not detected in any of the groups. The
frequencies of the G/G, G/A, and A/A genotypes in the main
group were 93.8%, 3.8%, and 0.0%, respectively, while
in the control group they were 97.6%, 2.4%, and 0.0%,
respectively.

In the control group, the frequency of detection of the wild
genotype G/G was slightly higher (x> = 1.5; p=0.47; RR =
1.0; 95% CI: 0.36-2.54; OR = 0.4; 95% CI: 0.07-1.8). In
the main group, the heterozygous genotype G/A prevailed
(*=0.3; p=0.82; RR = 1.6; 95% CI: 0.38-6.71; OR = 1.6;
95% Cl: 0.27-9.78).
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Table 2. Frequency of occurrence of genotypes and alleles of the FGB gene (G455A) in patients of subgroup I (n= 55) (probability-control model)

Number of alleles and genotypes examined
Alleles and n=55 Control group %2 p R.R. 95%Cl OR 95%CI
genotypes
n % n %
G 103 93.6 168 98.8 58 | 008 | 09 | 045-205 | 0.2 | 0.04-0.73
A 7 6.4 2 1,2 58 | 008 | 1,1 0.1-1166 | 5.7 | 1.38-23.63
GIG 50 90.9 83 97.6 32019 | 09 0.34-257 | 0.2 | 0.05-1.15
GIA 3 5.5 2 24 09| 055 | 23 | 054-10.02 | 2.4 | 0.41-14.08

Statistical analysis showed that, according to the odds ratio
(OR), the mutant allele A (OR = 3.8; 95% CI: 0.87-16.88)
and the heterozygous genotype G/A (OR = 1.6; 95% CI.
0.27-9.78) can be considered as risk factors for complications
during cesarean section, but these data are not statistically
significant (y*> = 0.3; p = 0.82).

We analyzed the differences in the frequency of occurrence
of genotypes and alleles of the G-455A polymorphism of the
FGB gene between Group | (n =55) and the control group of
patients participating in the study (Table 2).

Analysis of the data presented in the table revealed that in
the control group the frequency of the G allele was higher
than in group I and was 98.8% versus 93.6%, respectively (32
=5.8;p=0.08; RR=0.9; 95% CI: 0.45-2.05; OR =0.2; 95%
ClI: 0.04-0.73). In contrast, the frequency of the allele A was
higher in subgroup | compared to the control group (6.4% vs.
1.2%, y*=5.8;p=0.08; RR =1.1; 95% CI: 0.1-11.66; OR =
5.7;95% Cl: 1.38-23.63). The frequency of the homozygous
G/G genotype in the control group exceeded that of subgroup
I(97.6% vs. 90.9%, > =3.2; p = 0.19; RR = 0.90; 95% CI:
0.34-2.57; OR = 0.2; 95% CI: 0.05-1.15).

In subgroup 1, the frequency of the heterozygous genotype
G/A was higher than in the control group (5.5% versus 2.4%,
¥ =0.9;p=0.55; RR=2.3;95% CI: 0.54-10.02; OR = 2.4;
95% CI: 0.41-14.08). According to the study data, the
indicators of the A allele and the heterozygous genotype G/A,
expressed through the odds ratio (OR) and relative risk (RR),
may indicate a potential risk of developing intraoperative
haemostatic complications, however these results are statistically
insignificant (y2 = 0.9; p = 0.55).

Efficiency of predicting the presence of a mutant allele
And the FGB gene in the main group was AUC = 0.52 (SE =
0.99; SP =0.04; OR = 3.84; 95% CI = 0.87-16.85; p = 0.22).
In pregnant women of group I, this indicator was AUC =
0.53; SE=0.99; SP =0.06; OR =5.71; 95% CI = 1.38-23.64;
p=0.22.

When constructing a prognostic model for the FGB gene
alleles, it was found that the sensitivity of mutant alleles in
the main group reached a high level of 99%, while the
specificity was only 10%. The area under the ROC curve
(AUC) was 0.52. These AUC values indicate that the FGB
gene polymorphism (G-455A) as an independent model
for predicting intraoperative The incidence of haemostatic
complications does not have statistical significance for all
groups.

The efficiency of predicting the heterozygous G/A genotype
of the FGB gene in the main group was AUC = 0.51 (SE =
0.04; SP =0.98; OR = 1.62; 95% CI = 0.27-9.87; p = 0.48).
For pregnant women in group 1, the indicators were as follows:
AUC = 0.52; SE = 0.05; SP = 0.98; OR = 2.39; 95% CI =
0.41-14.01; p = 0.39.

3. Conclusions

High fibrinogen levels are associated with increased blood
clotting, but some studies indicate that mutations in the FGB
gene, including the G-455A polymorphism, may be associated
with bleeding conditions such as congenital afibrinogenemia
or hypofibrinogenemia, causing fibrinogen deficiency or
dysfunction [Karpenko O., Netiazhenko V., 2020]. There is
also evidence that the A allele of the G-455A polymorphism
of B-fibrinogen is associated with an increased risk of
bleeding.

Our statistical data did not confirm the significant role of
the G-455A polymorphism of the FGB gene in the development
of intraoperative hemostatic complications in the Uzbek
population. Although the odds ratio (OR) and relative risk
(RR) values indicated a possible risk of bleeding in Uzbek
women with mutant alleles and heterozygous genotypes, these
results did not reach statistical significance when analyzed
by the chi-square method (2 < 3.84, p > 0.05).

Thus, bleeding during and after surgical interventions has
a multifactorial nature, and its causes remain unclear in many
patients. This complicates diagnosis and treatment, and also
leads to psychological trauma both for patients suffering
from this pathology and for medical specialists.
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