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ABSTRACT

Thrombophilia is a condition of enhanced functionality
of the haemostatic system with an increased tendency for
thrombosis, and it can be a congenital, acquired, or complex
defect. Pregnancy can be the cause of acquired transitory
thrombophilia, which may lead to complications if inherited
thrombophilia is also present.

The aim of this study was to determine the genetic struc-
ture of the population based on the frequency of the gene
variants factor V Leiden G1691A, factor I G20210A, methy-
lenetetrahydrofolate reductase C6771, and plasminogen ac-
tivator inhibitor-1 4G/5G, as well as to investigate the pre-
dictive value of these gene variants in repeated miscarriages.

The study included 87 female patients from Central Ser-
bia with an average age of 32.7+4.5 years with inherited
thrombophilia and previous miscarriages, with or without
intrauterine foetal death. The exclusion criteria included the
existence of gynaecological and infectious aetiology and the
deficit of factors important for the coagulation process.

The resulting genotypes were in Hardy-Weinberg equilibri-
um. The frequency of genotypes with mutated alleles was signifi-
cantly higher in this group of patients than in the control group
for all variants except factor II G20210A. The most commonly
mutated alleles were the plasminogen activator inhibitor-1 4G
allele (0.61) and methylenetetrahydrofolate reductase T allele
(0.47). Double mutation of plasminogen activator inhibitor-1
4G/5G and methylenetetrahydrofolate reductase C677T was
dominant in patients with recurrent pregnancy loss (46.15%).

The presence of a combination of genetic variants of the
plasminogen activator inhibitor-1 4G/5G and methylenetet-
rahydrofolate reductase C677T is a significant predictor of
spontaneous abortions in women with inherited thrombo-
philia in Central Serbia.
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SAZETAK

Termin trombofilija se upotrebljava za urodene, stecene i
kompleksne poremecaje hemostaznog sistema kod kojih po-
stoji sklonost ka trombozama. Steceni prolazni razlog trom-
bofilije je trudnocéa koja zajedno sa urodenom trombofilijom
moze dovesti do komplikacija.

Cilj ove studije je utvrditi geneticku strukturu populacije
na osnovu genskih varijanti za faktor V' Leiden G1691A, fak-
tor II G20210A, metilen tetrahidrofolat reduktazu C677T i
inhibitor aktivatora plazminogena -1 4G/5G i ispitati pre-
diktivnu vrednost ovih genskih varijanti u odnosu na ponov-
ljene spontane pobacaje.

Studijom je obuhvaceno 87 pacijentkinja sa teritori-
je centralne Srbije starosti 32, 7+4, S godina, sa urodenom
trombofilijom i prethodnim spontanim pobacajima, i sa ili
bez intrauterine smrti fetusa. Iskljucujuci kriterijumi su bili
postojanje ginekoloske ili infektivne etiologije spontanih po-
bacaja ili deficit faktora vaznih u procesu koagulacije i anti-
fosfolipidni sindrom.

Dobijeni genotipovi su bili u Hardi-Vajnbergovom ekvili-
brijumu. Frekvence genotipova sa mutiranim alelima su bile
znacajno vise za sve varijante, osim za faktor II G20210A
u grupi ispitanica u odnosu na kontrolu. Najéesce prisutni
mutirani aleli su bili 4G alel za inhibitor aktivatora plaz-
minogena -1 (0, 61) i T- alel za metilen tetrahidrofolat re-
dukazu (0, 47). Nosioci dvostrukih mutacija za inhibitor
aktivatora plazminogena-1 4G/5G i metilen tetrahidrofolat
reduktazu C677T su bili dominatni kod ispitanica sa reku-
rentnim gubicima trudnoca (46, 15%).

Prisustvo kombinacije genskih varijanti inhibitor aktivato-
ra plazminogena-1 4G/5G i metilen tetrahidrofolat reduktaze
C677T predstavija znacajan prediktor spontanih pobacaja kod
Zena sa urodenom trombofilijom na teritoriji centralne Srbije.

Kljucne reci: komplikacije trudnoce, FV Leiden, FII
G20210A, MTHFR C677T, PAI-1 4G/5G.
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ABBREVIATIONS

FVL- factor V Leiden

FII- factor II

MTHER- methylenetetrahydrofolate reductase
PAI-1- plasminogen activator inhibitor-1
SERPINCI- serpin family C member 1
PROC- protein C

PROS1- protein S

AT III- antithrombin III

RPL- recurrent pregnancy loss

IUGR- intrauterine growth retardation
IUFD- intrauterine foetal death

PL- pregnancy loss

INTRODUCTION

In physiological conditions, haemostasis allows the
normal flow of blood in blood vessels and prevents and
stops bleeding after the vessels suffer any damage. Main-
tenance of normal haemostasis enables the dynamic bal-
ance between antithrombin and prothrombin mecha-
nisms (1, 2). Several factors are involved in this process:
the vascular endothelium, platelets, coagulation factors,
coagulation inhibitors, and the fibrinolytic system (3).
Violation of the haemostatic balance can lead to a haem-
orrhagic or thrombotic disorder. Thrombophilia is a
specific condition with an increased tendency towards
thrombosis. Disorders in haemostasis, which are related
to the occurrence of thrombophilia, may be congenital
(occurring due to genetic mutations), acquired (such as
antiphospholipid syndrome), or complex (diet or lifestyle
habits interact with the genetic predisposition to throm-
bophilia) (2). The genetic risk factors for thrombophilia
include the presence of variants in the genes encoding co-
agulation inhibitors (SERPINC1, PROC, PROS1), leading
to the deficiency of anticoagulant proteins (AT III, protein
C, protein S); variants in the genes encoding clotting fac-
tors (FVL, NM_000130.4: c.1601G>A, p.Arg534Gln and
FII G20210A, NM_000506.4: ¢.*97G>A); variants in the
genes encoding other members of the fibrinolytic system
(PAI-1 4G/5G, NM_000602.4: c.-820_-817G (4_5)); and
other genetic polymorphisms that contribute to the oc-
currence of thrombosis (MTHFR C677T, NM_005957.4:
c.665C>T, p.Ala222Val) (2-7).

During pregnancy and puerperium, all three compo-
nents of Virchow’s triad are present: hypercoagulability,
venous thrombosis, and injury to blood vessels (8). Hy-
percoagulability and hypofibrinolysis in pregnancy reduce
the risk of blood loss during implantation, placentation,
and the third delivery stage (9). The resulting physiologi-
cal changes during pregnancy may interact with congenital
and acquired thrombophilia conditions, therefore increas-
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APCRV- activated protein C resistance V
APSy- antiphospholipid syndrome
HHC- hyperhomocysteinemia
DNA- deoxyribonucleic acid

PCR- polymerase chain reaction

A- adenine

G- guanine

C- cytosine

T- thymine

FAM- 6-carboxyfluorescein

HEX- hexachloro-fluorescein
HWE- Hardy-Weinberg equilibrium
APC- activated protein C

ing the risk of thromboembolic complications. Throm-
bosis of placental blood vessels, which can lead to a heart
attack and placental insufficiency, is considered to be the
cause of RPL in women with thrombophilia. Additionally,
damage to placental vascularization can lead to IUGR,
IUFD, placental abruption, and preeclampsia (10, 11). The
research in this area has shown the importance of appro-
priate thromboprophylaxis in order to increase the birth
rate (11).

The aim of this study was to examine the population
genetic structure of patients from the territory of Central
Serbia (Sumadija district) where previous unsuccessful
pregnancies due to the presence of thrombophilia were re-
corded. The frequency of the genetic variants FV Leiden,
FII G20210A, MTHER C677T and PAI-1 4G/5G was de-
termined, and the possible association and predictive value
of present genetic markers were examined in relation to
previous miscarriages.

MATERIAL AND METHODS

This study included 87 women from Central Serbia
diagnosed with thrombophilia in of the past 3 years who
were hospitalized at the Clinic of Hematology, Clinical
Center Kragujevac, Serbia. The average age of the patients
was 3214 years (range, 22 to 41 years). The study was con-
ducted according to the ethical principles of the Declara-
tion of Helsinki and based on the decision of the Ethics
Committee of the Institution (No. 01-12294). The inclu-
sion criteria for the study were PL with/without IUFD and
the presence of one or more of the following variants: FV
Leiden G1691A, FII G20210A, MTHER C677T, and PAI-1
4G/5G. The exclusion criteria for this study were the pres-
ence of gynaecological or infectious aetiology; protein S,
protein C, AT III, or APCRYV deficiencies; APSy; or HHC.



Peripheral blood samples (with 3.8% sodium-citrate as
the anticoagulant) or buccal mucosal cells taken by ster-
ile swabs were used for DNA extraction. Genomic DNA
was isolated using the DNA-Sorb-A and DNA-Sorb-B kits
(SACACE Biotechnologies, Italy), according to the manu-
facturer’s standard protocol. The different solutions in-
cluded in the kits (lysis, washing, sorbent and DNA eluent)
isolated DNA of the desired purity and concentration and
ready for use in further molecular genetics analysis.

The detection of gene variants in FV Leiden, FII
G20210A, MTHFR C677T, and PAI-1 4G/5G was car-
ried out by real-time PCR on an SaCycler-96 Real-Time
PCR System (model SaCycler-96 RUO, Sacace Bio-
technologies, Italy). The following commercial kits
were used: DuplicatemFactor II G20210A Genotyp-
ing Kit, Duplica® ™ Factor V G1691A Genotyping
Kit, Duplica®"™*MTHFR C677T Genotyping Kit, and
Duplica®mPAI-1 Genotyping Kit (Euroclone Diagnos-
tica, Italy). Each of these kits was designed to identify the
mentioned gene variants using two provided reaction mix-
es, the amplification mix (with Hot Start Taqg DNA poly-
merase, nucleotides, MgCl, and buffer) and the oligo mix
(with primers and fluorogenic probes), according to the
manufacturer’s instructions.

Based on specific recognition and amplification of the
target sequences by PCR, normal and mutated alleles were
separated. In general, the probes designed to detect the
wild-type and mutated alleles were labelled at the 5" end
with the fluorophores FAM and HEX, respectively. The re-
sults were interpreted based on the presence of only FAM
signal (homozygous wild type), only HEX signal (homozy-
gous mutant), or both signals (heterozygous).

The summary data, which considered the presence of
previous thrombotic events, pregnancy complications,
demographic factors and genetic analysis results, were
collected and inserted into a Microsoft Office Excel file.
The statistical analysis was performed using SPSS Inc/
PASW Statistics 18 for Windows (SPSS, Chicago, USA).
The possible relations between PL and genetic variants

were tested using the Wilcoxon test. Deviation from
HWE for each group of genotypes was analysed using
the HWE calculator (http://www.oege.org/software/
hwe-mr-calc.shtml), with x* <3.84 and the accepted
significance at p<0.05. The prevalence of each variant
was compared with the data from the control group, a
healthy Serbian population with previously published
gene frequencies (5, 17, 18), using the chi-square test
with a 95% confidence interval (CI) and significance at
p<0.05. Multivariate binary logistic regression analysis
was used to examine the significant predictors of previ-
ous miscarriages.

RESULTS

In the studied group of 87 patients with hereditary
thrombophilia, there were 161 pregnancy losses, and 52
of the patients reported recurrent abortions (with a maxi-
mum of 6 recorded spontaneous abortions in one woman).
In 21 cases, IUFD was present with pregnancy loss. The
mean number of adverse pregnancy outcomes (spontane-
ous abortions + IUFD) was 1.89 + 0.89.

The most commonly mutated alleles present in the
study population were 4G of the PAI-1 gene (60.92%,
106/174 alleles) and the T allele of the MTHFR gene
(47.13%, 82/174 alleles). The frequencies of mutant FVL
and FII G20210A alleles were 9.77% (17/174) and 2.87%
(5/174), respectively (Table 1).

Based on the measured and expected allelic and geno-
type frequencies of the variants FV Leiden G1691A, FII
G20210A, MTHER C677T and PAI-1 4G/5G, it was found
that the population did not deviate from HWE (Table 1).

The estimated frequencies of mutated alleles in the
analysed group of patients were all higher than those in the
healthy control population in Serbia, but the chi-square
test showed that only the increased presence of the mu-
tated FV Leiden and MTHER alleles was statistically sig-
nificant (p<0.001 and p<0.01, respectively) (Figure 1).

Tablel. The genotypes’ and allelic frequencies of inherited trombophilic risk factors in the analyzed group of women with pregnancy complications

from Central Serbia

The genotypes Deviation from HWE
G - Allelic
enes Wild type Heterozygote Homozygote Frequency (%) x? p
(%) (%) (%)
G/G G/A A/A Wild type G Mutated A
Factor V 1.17° 0.2800
80.56 19.54 0.0 90.23 9.77
G/G G/A A/A Wild type G Mutated A
Factor II 0.09° 0.7612
94.25 5.75 0.0 97.13 2.87
c/C C/T T/T Wild type C Mutated T
MTHEFR 1.52 0.2182
31.03 43.68 25.29 52.87 47.13
5G/5G 5G/4G 4G/4G Wild type 5G Mutated 4G
3.19° 0.0885
PAL-1 19.54 39.08 4138 39.08 60.92

* HWE received for value of x?<3.84; P < 0.05 for one degree of freedom — 1df
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Figure 1. Comparison of allelic frequencies in the analyzed group of pa-
tients and healthy population

The most common genotypes with mutant alleles were
for the variants 4G/5G in the PAI-1 gene (80.46%: 39.08%
heterozygous and 41.38% homozygous) and C677T in the
MTHER gene (25.29% heterozygous and 43.68% homozy-
gous) (Table 1). Statistically higher genotype frequencies
in the study population than in the healthy population in
Serbia were observed for all the variants except G20210A
in the FII gene.

In 35.63% of the cases in the analysed group of patients
(31/87), only one mutated variant was present. The rest of
the patients carried different combinations of compound
genotypes, with 4 types being observed in more than one
case (Figure 2). The dominant combination of genetic vari-
ants was PAI-1 4G/5G + MTHEFR C677T (45.98%, 40/87)
(Figure 2).

In the group of patients with recurrent abortions, the
most frequent combination was the presence of the double
variants PAI-14G/5G + MTHEFR C677T (46.15%, 24/52).

The Wilcoxon test showed only a weak positive cor-
relation between miscarriages and the MTHFR C677T

Table 2. Multivariate Binary Logistic Regression analysis of influence of
examined genetic factors on pregnancy loss

Multivariate analysis

'OR (95%°CI) P

Examined risk factors

FV Leiden 0,337 (0,069-1,630) 0,176
FII G20210A 0,187 (0,020-1,712) 0,138
MTHER C677T 2,482 (1,006-6,124) 0,049
PAI-14G/5G 0,361 (0.134-0.973) 0,044

*statistically significant P < 0.05; * odds ratio; ¥ confidence interval;

100%-

80%

60%1" 5%

N

40%-

N

20%1

2,30%

0%

MTHFR+PAI-1 FVL+MTHFR FVL+MTHFR+PAI-1 FVL+PAI1

Figure 2. The most frequent compound genotypes (homozygous and/or
heterozygous) in the analyzed group of patients from Central Serbia
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variant (0.217%, P< 0.05). The impact of all four variants in
the analysed group of patients with PL with/without IUFD
was determined by multivariate binary logistic regression
analysis. The results showed that the variants 4G/5G in
the PAI-1 gene (OR 0.364; 95% CI 0.134-0.973, P<0.05)
and C677T in the MTHER gene (OR 2.482; 95% CI 1.006-
6.124, P<0.05) were segregated as significant predictors of
the frequent occurrence of miscarriages (Table 2).

DISCUSSION

Based on the estimated allelic frequencies of the four
most commonly analysed variants worldwide (FV Leiden
G1691A, FII G20210A, MTHER C677T and PAI-1 4G/5@G)
in a population of women from Central Serbia with inher-
ited thrombophilia who experienced a pregnancy loss, it
was determined that the tested population was in genetic
equilibrium. The most prevalent compound genotype in
this study group was a combination of PAI-1 4G/5G +
MTHER C677T (46.15%), which was found to be the only
significant predictor of common previous miscarriages.

Pregnancy is characterized by hypercoagulable states
and microalbuminuria (1). In pregnancy, numerous chang-
es in the haemostatic system, including an increased con-
centration of certain coagulation factors, a reduction in the
concentration of natural inhibitors of coagulation, lower
fibrinolytic activity, and slow flow of blood in the venous
system of the lower limbs due to compression of the en-
larged uterus, all contribute to the increased susceptibility
to blood clotting (1, 10).

Successful pregnancy outcomes depend on adequate
placental vascularization, and its damage is part of the var-
ious pathophysiologies of pregnancy complications. Physi-
ological changes in coagulation and fibrinolysis during
pregnancy may react with inherited and acquired throm-
bophilia states, placing these patients at a higher risk of
pregnancy complications (9, 11).

The incidence of recurrent abortions is estimated to be
15-20%, and in 50% of the cases, the causes remain unex-
plained (12). According to data in the literature, pregnant
women with thrombophilia, both congenital and acquired,
have a higher incidence of RPL (5, 13). Inherited or ac-
quired thrombophilia has been diagnosed in 50% to 65% of
women with a history of unexplained foetal loss (14).

The single mutation in the gene for FV Leiden is a
substitution of glutamine with arginine at position 506,
which is known to be a cause of resistance to APC. This
mutation results in increased production of thrombin
and leads to hypercoagulability (15). Resistance to APC
caused by this mutation is found in 20-40% of patients
with venous thrombosis and in 60% of women with
thrombosis, which occurs during pregnancy (15). Based
on the conducted studies, the risk of thromboembolism
was found to be increased 5-10 times in heterozygous
carriers of the mutation, whereas the risk in homozygous
carriers was increased 80-100 times (16). The mutation



in FVL is present in 5-12% of the general population. In
our studied population, the allelic frequency of the FV
G1691A variant was 9.77%, which was significantly high-
er than that in the healthy population in Serbia (2.9%)
(17), consistent with the findings among women with re-
current foetal loss (RFL) in northern Serbia (9.5%) (18).
Madjunkova et al. (19) reported the frequency of the
mutated allele A in women with miscarriages in Slovenia
(2.6%), Macedonia (3.8%) and Albania (2.7%), as well as
the overall prevalence in all three groups (2.8%); these
values were lower than those in our study. In our study,
the presence of homozygous carriers of the FVL muta-
tion was not detected, whereas heterozygous carriers
were present in 19.54% of the cases, almost 6 times more
often than in the recorded data (5.8%) for the healthy
Serbian population (17). The observed presence of the
mutated allele in our study is consistent with the results
of other studies; for example, in Turkey, Isaoglu et al.
did not find any homozygous carriers of this mutation,
whereas there were 21.7% heterozygous carriers among
women with RPL (20).

The variant G20210A is located in the 3’ noncoding
region of the FII gene, and it is associated with elevated
levels of prothrombin in the blood (4, 16). Its presence
increases the risk of deep vein thrombosis by approxi-
mately three fold (4, 15). Madjunkova et al. reported that
the frequency of the FII G20210A gene variant among
women with pregnancy loss was 1.5% in Slovenia, 3.8%
in Macedonia and 3.6% in Albania. The overall preva-
lence in these three groups was 2.4% (19), which is simi-
lar to the observed prevalence of the mutated allele FII
G20210A in the group of women with pregnancy loss
in this study (2.87%). Moreover, the prevalence of the
mutated allele FII G20210A in our subjects was not dif-
ferent from that in the healthy population in Serbia and
the general worldwide population (2.87 vs. 2.1% and
2-3%, respectively) (17, 20). The same observation was
made concerning the frequency of heterozygous carri-
ers, which was not significantly higher than that in the
healthy Serbian population and the general worldwide
population (5.75% vs. 5.75% and 4.2%, respectively) (17,
20), and it was similar to that among women with recur-
rent foetal loss in the northern regions of Serbia (7%)
(18). The results are in agreement with the data from
other studies done in Turkey (21, 22).

The variant C677T in the MTHER gene leads to the
synthesis of the thermolabile form of the enzyme methy-
lenetetrahydrofolate reductase (t-MTHEFR), resulting in
reduced synthesis of derivatives of folate for the remeth-
ylation of homocysteine to methionine and reduced folate
intake. This process leads to hyperhomocysteinemia and
increases the risk of venous thrombosis (4, 20). The esti-
mated frequency of the mutated allele in our study popula-
tion was 47.13%, which was significantly higher than that
in the healthy group (31.2%) in the study by Djordjevic et
al. (17). The observed presence of the mutated T allele in
the population of women with pregnancy loss in Slovenia

(38.3%), Macedonia (46.2%) and Albania (44.5%), as well as
the overall prevalence in these three populations (41.2%),
was similar or lower than the observed allelic frequen-
cies in our study. Heterozygous and homozygous carrier
genotypes were also more frequent in the analysed group
of women with pregnancy loss than in the data for the
healthy Serbian population provided by Djordjevic et al.
(17) (43.68% vs. 39.2% and 25.3% vs. 11.2%, respectively).
A similar or lower frequency was found in other popula-
tions (20, 21).

Mutated allelic variant 4 guanosine (4G) in the pro-
moter of the PAI-1 gene at position 675 bp contains bind-
ing sites for only activators of transcription, in contrast to
the normal allele, 5G, leading to elevated levels of PAI-1 in
the blood and reduced fibrinolysis (5). The PAI-1 4G/5G
genetic variant could be a risk factor for deep vein throm-
bosis, spontaneous abortions and preeclampsia (5). The
frequency of the mutated PAI-1 4G allele (60.92%) was
higher in our study than in the data for the healthy popula-
tion in Serbia (55.49%) provided by Djordjevic et al. (5). In
addition, the frequency of the mutated PAI-1 4G allele in
the observed population was higher than that in the study
by Madjunkova et al. (19), which included women with
pregnancy loss in Slovenia (43.8%), Macedonia (42.5%),
and Albania (43.6%), as well as the overall prevalence in
all three groups (56.5%). The frequency of PAI-1 4G/4G
genetic variant carriers in the population of women with
pregnancy loss in the present study (41.38%) was higher
than that in the study by Djordjevic et al. (5) ainvolving a
healthy Serbian population (34.76%). Additionally, the fre-
quency of PAI-1 4G/4G genotype carriers was higher in
the present study than in a group of women with habitual
abortion and miscarriages in different populations, for
example, Polish and Iranian populations (23-25). The fre-
quency of 39.08% heterozygous and 41.38% homozygous
for the PAI-1 4G/5@G variant in the population of women
with PL in the present study was even higher than that in
the study of foetal loss among women from other Serbian
regions (26).

In the studies of habitual abortions carried out in
different populations, Isaoglu et al. (21) found a statisti-
cally significant correlation between factor V Leiden and
early and late RPL and between prothrombin G20210A
and early RPL. Although the results of various analyses
are often in conflict, the most commonly observed as-
sociations refer to the relationship between RPL and FV
Leiden and FII G20210A gene variants (27). The results
of Li et al’s (28) meta-analysis showed a significant con-
nection between the gene variant PAI-1 4G/5G and RPL.
Li et al. (28) found that in the subgroup analysis by race,
the PAI-1 4G/5G gene variant was associated with an in-
creased risk of RPL in a Caucasian population, but the
association was not observed in Asians. Shakar et al. (24)
found that compared to the control group, carriers of 4G
homozygous mutations were significantly more prone to
RPL. The lack of a connection between C677T MTHEFR
and PL was reported by Dutra et al. (29). In the meta-
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analysis by Wu et al. (30) , the results among Caucasians
did not suggest an association between C677T MTHFR
and RPL. This meta-analysis supports the idea that the
MTHER C677T genotype is associated with an increased
risk of RPL, except in Caucasians (30). Li Luo et al. (31)
found that the MTHEFR C677T allele and the C677T hap-
lotype were risk factors for RPL among a Han Chinese
population. Ivanov et al. (32) found a weak association be-
tween T allele carrier status (both in the homozygous and
heterozygous states) in Bulgarian women and recurrent
embryonic lossT. The MTHFR C677T genetic variant is
frequently present in the homozygous and heterozygous
forms in the general Caucasian population (33). It is con-
sidered that the MTHER polymorphism does not predis-
pose to HHC when the folate status is sufficient (33). In
combination with vitamin deficiency, heterozygotes for
MTHER have mildly increased homocysteine concentra-
tions (33). In accordance with previous knowledge, the
MTHER C677T variant could be considered an agent for
RPL in only combination with other risk factors influenc-
ing foetal development (33). In this research, we found
a weak positive correlation between MTHFR C677T and
RPL, which indicates that this variant should be investi-
gated along with other thrombophilic mutations and ac-
cordingly interpreted.

Ozdemir et al. (34) found that homozygosity of 4G in
PAI-1 and MTHEFR C677T in Turkish women with RPL
plays a crucial role and should be considered a risk factor
for RPL. In the analysed group of patients with pregnancy
complications in our study, 52 had recurrent spontaneous
abortions. The most prevalent compound genotype was a
combination of PAI-1 4G/5G + MTHER C677T (46.15%),
which was a significant predictor of common previous
miscarriages.

CONCLUSION

In a group of women with spontaneous abortions with
or without IUFD in the region of Central Serbia, there is an
increased frequency of mutated FVL alleles and MTHEFR
C677T and an increased frequency of homozygous/het-
erozygous carriers of FV Leiden G1691A, MTHFR C677T
and PAI-1 4G/5G variants. The finding of a weak posi-
tive correlation between MTHFR C677T and RPL in this
study indicates that this variant is significant, along with
the other thrombophilic mutations, and highlights certain
dietary habits in this region, for example, low folate intake,
as well as the importance of folate supplementation prior
to pregnancy, particularly in women who are carriers of the
MTHER C677T variant.

In this research, we found dominance of the compound
genotype PAI-1 4G/5G + MTHEFR C677T in a group of
women with pregnancy loss in Central Serbia, which was
found to be the only significant predictor of common pre-
vious miscarriages, and showed their synergistic effect on
the loss of pregnancy complicated by thrombophilia.
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