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INHERITED THROMBOPHILIA AND IMPLICATIONS IN PREGNANCY LOSS

HACJIEJHA TPOMBO®UJINJA U UMIIVIMKALIUA BO I'YBUTOKOT HA BPEMEHOCTA

Elena Petkovikj*, Rada Grubovic Rastvorceva' and Rozalinda Isjanovska®

!Institute of Transfusion Medicine - Skopje, Institute of Epidemiology and Biostatistics with Medical
Informatics, Medical Faculty, Ss. Cyril and Methodius University — Skopje, Republic of North Macedonia

Abstract

Introduction. Thrombophilia is a hypercoagulable con-
dition with predisposition to thromboembolism. Recen-
tly, the inheritedthrombophilicmutations of the Factor
V Leiden (FVL) G1691A gene, the methylentetrahyd-
rofolate reductase (MTHFR) C677T gene and Factor
Il gene Prothrombin G20210A have been implicated
in pregnancy loss. The aim of the study wasto evaluate
the clinical characteristics and to examine the repre-
sentation of thrombophilic mutations in women with
pregnancy loss and healthy controls.

Methods. In a retrospective-prospective case-control
study we evaluated 79women, divided in two groups.
The study group included 43 women with history of
pregnancy loss (missed abortion, blighted ovum, mis-
carriage in the first or second trimester,foetusmortus in
utero). The control group included 36 women, age
matched, who gave birth to at least one healthy baby
without obstetric complications. Presence of gene mu-
tations forprothrombin G20210A, FVL and MTHFR
C677T was examined in both groups. Sociodemogra-
phic data, data from personal, family and obstetric
anamnesis was collected with standard questionnaire.
Results. The average age of the study group was lower
than that of the control group (median 30.7, range 20-
41 versus median 32.8, range 23-44, respectively).
Prothrombin G20210A heterozygous was found in
23.5% of the study group vs. 5.5% of the control
group; FVL heterozygous was found in 23.5% of the
study group vs. 2.8% of the control group; MTHFR
homozygous was found in 48.8% of the study group
vs. 5.5.% of the control group witha significant statis-
tical difference (p<0.05).

Conclusion. The presence of thrombophilic mutations
may predispose to pregnhancy loss.

Keywords: thrombophilia, factor V Leiden, MTHFR,
prothrombin, pregnancy loss

Correspondence to: Elena Petkovikj, Institute of Transfusion Medicine
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AmncrpakTt

Bosen. Tpombodunmja e cocTojbana XxurepKoary1adui-
HOCT CO TMpPEAUCIIO3UNHja 32 TpoMOoembOonm3aMm. He-
oJlaMHa, HaclleTHUTe TPOMOO(DHITHA MyTalluy Ha TeHO-
13a Factor V Leiden (FVL) G1691A, metunenrerpa-
xuapodomarpenykraza (MTHFR) C677T u ®akrop 11
ITporpomoun G20210A ce BMemaHW BO TYOHTOK Ha
OpemeHocTa.

Heu. [a ce eBanynpaaT KIMHAYKUTE KapaKTEPUCTUKU
Jla Ce MCIHTA 3aCTalleHOCTa Ha MyTaIllMHTe 33 TPOMOO-
¢unMjakaj >xeHUTE CO TYOUTOK Ha OpPEeMEHOCT U KOH-
TPOJIHA T'pyTa.

Metoau. Bo peTpocrieKTHBHO-TIPOCTICKTHBHA CTY/IM]ja
Ha ciIy4aj M KOHTpOJIa ce eBaJlyHpaHu 79 >KeHH, Moje-
JIeHH Bo JBe Tpynu. Bo ucnuryBanata rpyna (UI) ce
BKJIy4eHH 43 KEHU CO UCTOpHUja HAryOUTOK Ha Opeme-
HocTa (missed abortus, blighted ovum, ciontan abopTtyc
BO IPBO MJIM BTOPO TpHMecedje, MPTOB IL1of). Bo koH-
tponnara rpyma (KI') ce BkirydeHnu 36 KeHH Ha HCTa
BO3pACT, IITO BeKe pofuie, 0e3 aKyIIepcKH KOMILTHU-
Kauu 6apeMm eHo 37paBo nete. Kaj xeHute e ucnu-
TaHO MPUCYCTBO HA MYTallH HA T€HOT 3a MPOTPOMOHH
(G20210A), FVLuMTHFR C677T. Coumo-nemorpad-
CKM moJaToud, mogatouu OJ JIMdHa, aKyHICpCKa U
ceMejHa aHaMHe3a Oea mnpubOpaHM cO CTaHIApJCH
TpaIIaTHuK.

Pesyararu. Ilpoceunara Bospact Ha UI' Geme mo-
Hucka oa onaa Ha KI' (mpocek 30.7, oncer 20-41 Hac-
npotu npocek 32.8, omcer 23-44, cooasetHo). Ilpo-
TpoMOuH G20210A XeTepo3uroT O MpPOHAjACH Kaj
23.5% on UI" nactpotu 5.5% ox KI', FVL xetepo3u-
roT Omn mpoHajneH kaj 23.5% on UI' mactpotu 2.8%
on KI', MTHFR xomo3zurot Ot mpoHajieH kaj 48.8% o
NI nactipotu 5.5% oxn KI' co curau¢ukantHa craruc-
TruKa paziuka 3a p <0.05.

3akurydok. [IprucyctBoTo Ha TPOMOODMITIIHN MyTAIHH
MOJKe JIa I0BeIe JI0 TYOUTOK Ha OpeMeHOCTa.

Kayunn3gopoBu: tpombodumuja, pakrop V Leiden,
MTHFR, npoTpoM6uH, r'yOUTOK Ha OpeMEHOCT
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Thrombophilia

Introduction

Thrombophilia occurs when the normal balance of the
coagulation system is impaired. It can be inherited, i.e.
a genetically determined predisposition for thrombo-
embolism with a common occurrence at the age of 45-
50 years, with tendency of frequent relapse and throm-
botic incidents in unusual places [1]. The most common
causes ofinherited thrombophilia are: deficiency of
natural antagonist I11 antagonist 111 (ATIII), protein C
(PC) deficiency, protein C (PS) deficiency, and factor
V Leiden G1691A (FVL), factor Il prothrombin G2010A
and methylenetetrahydrofolate reductase C677T (MTHFR).
The most common cause of acquired thrombophilia is
the presence of antiphospholipid antibodies (APA) and
lupus anticoagulant (LA).

The gene mutation for factor V Leiden G1691A is in-
herited in an autosomal dominant fashion. FVL is
characterized by a weak anticoagulant response to
activated PC, which is a natural anticoagulant protein
that breaks down and inactivates Va and VIlla, there-
by preventing the further creation of thrombin.Leiden
mutation produces PC resistance resulting in a pro-
thrombotic condition that leads to a thrombosis risk [2-6].
This mutation is very common in the general popula-
tion with a prevalence of 2-15%. The highest heterozy-
gosity rate is found in Europe, while the mutation is very
rare among Asian, African and Indigenous Australians [7].
Gene mutation for factor 1l Prothrombin G2010A is
associated with an increased risk of thrombosis, com-
plications and an unfavorable outcome of pregnancy
[4-6,8]. The prevalence of heterozygotes is 2-6.5% in
the European population [7].

Gene mutation for methylenetetrahydrofolate reductase
C677T (MTHFR) results in decreased synthesis of 5-
methyltetrahydrofolate, the primary methyl donor in
the conversion of homocysteine to methionine. This
results in increasing the plasma homocysteine concen-
trations, which then induces platelet aggregation by
promoting endothelial oxidative damage and is a risk
factor for thrombosis, atherosclerosis, recurrent pregnan-
cy loss and fetal neural tube defects [4,6,9]. Mild and
moderate hyperhomocysteinemia is autosomal dominant
inherited present in up to 20% of the white European
population [10].

Miscarriage is defined as the spontaneous loss of a
fetus before it reaches viability and occurs in up to
15% of clinically recognized pregnancies[11].In the first
trimester, the terms miscarriage, spontaneous abortion,
and early pregnancy loss are used interchangeably, and
there is no consensus on this terminology in the lite-
rature. Approximately 1 in every 10 pregnancies ends
in early death of the embryo or the fetus (that is, before
20 weeks of gestation), and 1 in every 200 preghancies
ends in late fetal loss. Recurrent pregnancy loss (RPL)
refers to three or more consecutive losses and occurs
in 1% of couples trying to conceive [12]. The cause of

RPL is not apparent and clarification of the cause is di-
fficult due to the heterogeneity of the condition.Many
different abnormalities including fetal chromosomal
inversions or translocations, anatomic abnormalities of
the maternal uterus, endocrinological abnormalities,
and autoimmune disorders can result in recurrent fetal
loss, but 50% of the causes for RPL remain unex-
plained [13]. Inadequate or abnormal placental vascu-
lature may result in several complications that have
potentially serious or even lethal consequences for the
mother and her unborn child. These complications in-
clude preeclampsia, placental abruption, intrauterine
growth retardation, miscarriage and stillbirth [7].
Recently, the inherited mutation of the Factor V Leiden
G1691A gene, the MTHFR C677T gene, Factor Il
gene Prothrombin G20210A has beenimplicated in the
loss of early pregnancy andinvitro fertilization (IVF)
failure by disrupting the initial vascularization process
occurs during implantation, which is necessary for
successful pregnancy.

The aimof this study was to evaluate the clinical cha-
racteristics and examinethe representation of thrombo-
philic mutations in women with pregnancy loss and
healthy controls.

Materials and methods

This is retrospective-prospective case-control study
conducted at the Institute of Transfusion Medicine —
Skopje (ITM-Skopje). The study included 79 women
divided in two groups. The data from the performed
examinations and analyses in the outpatient clinic at
ITM-Skopje in the period 2015-2018 were processed
for the women with diagnoses according to the
inclusion criteria.

Inclusion criteria:

- Women aged 18-45,

- Women with history of adverse pregnancy out-
come: missed abortion, blighted ovum, miscarriage
in the first or second trimester, fetus mortus in utero.

Exclusion criteria:

- Women who had a previous history of venous throm-
boembolism,

- Women with pre-existing causes of secondary throm-
bophilia: autoimmune disorders (such as systemic
lupus erythematosus, rheumatoid arthritis, Hashimoto
thyroiditis) positive AFA, positive LA, extreme
obesity, dyslipidemia, nephrotic syndrome,

- Women who refused to participate in the study or
gaveup at some point in the study.

In the study group, 43 women with a history of adverse

pregnancy outcome (missed abortion, blighted ovum,

miscarriage in the first or second trimester, foetusmor-
tus) were included.
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The control group included 36 women, age-matched,
who gave birth to at least one healthy child without
obstetric complications.

Presence of gene mutations for factor I1Prothrombin
G20210A, factor VLeidenG1691A and methylentetra-
hydrofolate reductase (MTHFR C677T) was examined
in both groups. Sociodemographic data, data from per-
sonal, family and obstetric anamnesis werecollected
with a standard questionnaire. Blood samples from the
included women were examined in the Molecular
Biology Laboratory at ITM - Skopje, with previously
given informed consent before taking blood samples
and using the results in the preparation of the study,
approved by the Ethics Committee at the Medical
Faculty - Skopje.

Method used to examine factor Il factor G20210A,
factor V Leiden G1691A and MTHFR C677T - mole-
cular detection of point mutations using the Operon
kit. It took 2ml venous blood taken with a vacutainer
in K2EDTA.

Statistical analysis was performed with the statistical
package STATISTICA 7.1; SPSS 13.0. Numerical series
were analyzed with measures of central tendency and
measures of dispersion of data. The Student's t-test (t)
was used for testing the significance of difference bet-
ween groups. A p-value less than 0.05 was considered
as statistically significant.

Results

The representation of nationality in the studygroup and
the control group was homogenous and according to
the national structure in the Republic of Macedonia
wasapproximately the same. Thirty-one women (72.1%)
in the study group and twenty-five women (69.5%) in
the control group were Macedonians, 20.9% of the
women in the study group and 19.4% of the controls
were Albanians, and 7% of the women in the studied
group and 11.1% of the controls were of other
ethnicity (Table 1).

The average age of the study group was lower than
that of the control group (median 30.7, range 20-41

versus median 32.8, range 23-44 respectively), but the
difference did not reach statistical significance (p>0.05).

Table 1. Ethnicity

- Patients Controls
Ethnicity N (%) N (%)
Macedonians 31 (72.1%) 25 (69.5%)
Albanians 9 (20.9%) 7 (19.4%)
Other 3 (7%) 4 (11.1%)
Total 43 36

The 43 women in the study group had a total of 125
pregnancies (mean 2.9+1.5) and the 36 women in the
control group had a total of 77 pregnancies (mean
2.1+0.5) and the difference was statistically significant
for p<0.05 (t-test=2.871773, p=0.005270). The average
number of spontaneous abortions in the study group
was 1.7+1.6 versus the control group 0.1+0.2; this
difference reached a statistical significance for p<0.05
(t - test = 6.429524, p = 0.000000) (Table 2).

Table 2. Clinical features of pregnancy loss patients and
controls

Age Median N Std.Dev. p
Patients 30.7 43 4559317 >0.05
Controls 32.8 36 4.674398 '
Number of .
pregnancies Median N Std.Dev. p
Patients 2.9 43 1.540160 5005
Controls 2.1 36 0.487136 '
Number of
spontaneous Median N Std.Dev. p
abortions
Patients 1.7 43 1.559808 5005
Controls 0.1 36 0.232311 )

Thirteen women (36.1%) in the control group and two
patients (4.7%) in the study group had no thrombophilia.
The percentage difference wasstatistically significant
between the study and the control group for p <0.05
(Difference test, p=0.0008). F Il prothrombin G20210A
heterozygous was recorded in 10 patients (23.5%) of
the study group versus 2 women (5.5%) of the control
group and this difference reached a statistical significan-

Table 3. Prevalence of thrombophilic mutation in patients and controls

Patients

Controls

Thrombophilic mutations N N % P value
Without mutation 2 13 36.1 p=0.0008
F 11 G20210A heterozygous 10 2 55 p=0.0269
FV Leidenheterozygous 10 1 2.8 p=0.0084
MTHFR C677T heterozygous 15 20 55.6 p>0.05
FV Leidenhomozygous 2 - - -
MTHFR C677T homozygous 21 2 5.5 p=0.0000
Total 43 100.0 36 100.0

ce for p<0.05 (Difference test, p=0.0269). Ten women
(23.5%) with Factor V Leiden heterozygous were
recorded in the study group and one woman (2.8%) in
the control group. The percentage difference was statis

tically significant for p<0.05 (Difference test, p=0.0084).
There was no statistical significance (p>0.05) between
the two groups regarding the MTHFR C677T heterozy-
gous genotype. Two women (4.7%) from the study
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group had F V Leiden homozygous mutation and none
of the healthy controls. MTHFR C677T homozygous
mutation was recorded in 21 women (48.8%) of the study
group and in 2 women (5.5%) of the control group.
The percentage difference between the studyand the
control group showed a high statistical significance(p
<0.05) (Difference test, p=0.0000) (Table 3).

Discussion

Although many case-control studies have reported asso-
ciation between recurrent pregnancy loss (RPL) and
inherited thrombophilia, the results are heterogeneous
and the nature of this association has not been clari-
fied, yet [14].

A statistical significance (p<0.05) was found between
the groups regarding the absence of thrombophilic mu-
tations. The differences between the two groups in our
study showed a statistical significance for prothrombin
G20210A heterozygous, Factor V Leiden heterozygous
and MTHFR C677T homozygous, which are consis-
tent with the literaturedata. In our study the most
frequent mutation in the control groupwasfor MTHFR
heterozigous, which is similar with the studies from
other authors.

Kovac et al. in their study found that thrombophilia
was considerably more common in women with preg-
nancy-associated complications in comparison with
women with normal pregnancies, with 38% of the wo-
men with RFL and 54.5% of women with fetus mortus
in utero had thrombophilia [15].

Jusic et al. investigated the association of FVL, pro-
thrombin G20210A and MTHFR C677T in women
with RPL. The results showed that FVL and MTHFR
C677T were significantly associated with RPL [16].
Kovacheva et al. investigated the three gene mutations
in 156 women with fetal loss in different trimester of
pregnancy and 80 matched controls. They found that
FVL was associated with a significantly increased risk
for RFL in the second and third trimester; F 1l
G20210A or MTHFR C677T was more common in a
group of women with fetal loss in the first trimester
compared to the controls [17].

Howard Carp et al. in a case-control study compared
108 women with recurrent miscarriage with 82 fertile
parous control women without miscarriages and con-
cluded that thrombophilia was not associated with
recurrent pregnancy loss [18].

Martinelli et al. conducted a case-control study and in-
cluded women with first unexplained late fetal loss and
compared them with women with normal pregnancies.
16% of the study group had either FVL or prothrom-
bin mutation, which was associated with an approxi-
mate tripling of the risk of late fetal loss, and 13%
were homozygous for MTHFR [19].

Ozdemir et al. investigated the prevalence of 12 throm-
bophilic gene mutations in RPL couples. They found

that homozygosity of MTHFR C677T genes in women
with RPL, and heterozygosity of FVL in both parents
play a crucial role and should be considered as a risk
factor in RPL [20].

The findings from TREATS study have shown that
thrombophilia is associated with increased risks of
VTE and adverse pregnancy outcomes in women with
thrombophilia during pregnancy. A selective screening
based on prior VTE history is more cost-effective than
universal screening [21].

Conclusion

In conclusion, our findings confirmed that the throm-
bophilic mutations: F Il Prothrombin G20210A hetero-
zygous, FVL heterozygous and MTHFR C677T homo-
zygous are associated with a pregnancy loss and it can
be implicated in the pathogenesis of the adverse preg-
nancy outcomes. This study demonstrates the potential
to improve patient care through the use of anticoagu-
lant drugs which are effective in the prevention of
complications of pregnancy in thrombophilia carriers.
However, further studies of the risk-benefit ratio of
anticoagulant treatment are needed.

Conflict of interest statement. None declared.
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