Screening the Women with Habitual Abortions for Factor II G20210A
and Factor V G1691 A Mutations in Turkish Population
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OBJECTIVE: To study the Factor Il (prothrombin) G20210A and Factor V G1691A (FV-Leiden) mutati-

ons among women with habitual abortions.

STUDY DESIGN: Thirty women who had 3 or more abortions were included in this study. Molecular a-
nalysis of both prothrombin G20210A and factor V Leiden G1691A was performed using PCR and

RFLP.

RESULTS: The ratios of FV heterozygote and homozygote patients were found as 16.7% and 3.3%
respectively. Besides in 3.3% of patients Prothrombin G20210A GA heterozygote genotype was estab-

lished and none of the patients showed FIl homozygote genotype

CONCLUSION: Our results indicates the importance of molecular screening the women with a history

of 3 or more habitual abortions for these mutations.
(Gynecol Obstet Reprod Med 2005; 11:93-95)
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Habitual abortions (defined as >3 spontaneous consecuti-
ve pregnancy losses) affect 19%-2% of women of reproducti-
ve age.' The origin is multifactorial, and the established risk
factors include chromosomal aberrations, anatomical malfor-
mations, hormonal imbalance, and phospholipid antibodies.
In recent years, interest has focused on inherited abnormali-
ties of the coagulation system, associated with an increased
predisposition to thromboembolic complications and also re-
current abortions. >

An inherited defect in anticoagulation known as resistan-
ce to activated protein C has been described and this mutati-
on, factor V Leiden (FVL), is associated with 3 to 5-fold in-
creased risks for first episodes and recurrent episodes of ve-
nous thromboembolism.* This mutation is due to a single G-
A nucleotide transition in exon 10 of the FV gene that re-
sults in the replacement of arginine at amino acid position
506 with glutamine.” This mutation is found in Caucasians
with a varying prevalence of 1-13%, depending on geograp-
hic site and ethnicity. Heterozygotes for FVL have an appro-
ximate 8-fold increased relative risk for the development of
venous thrombosis, and homozygotes are estimated to have
an approximately 90-fold increased relative risk.”®

Another single G-A transition, was reported at position
20210 of the prothrombin (FII) gene, occurring in the 3' un-
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translated region of the gene just before the site of polya-
denylation. FII G20210A mutation is present in approxima-
tely 2% of healthy Caucasians, and in 6% of patients with a
first episode of venous thrombosis. FII G20210A mutation
increases the relative risk of venous thrombosis by approxi-
mately 3-fold.”

In this study, we investigated Factor II G20210A and
Factor V G1691A mutations among the patients referred
with the complaints of habitual abortions.

Materials and Methods
Subjects

Thirty woman referred to Genetics Department with the
complaints of habitual abortions were included in this study.
All of the patients had 2 or more abortions in their previous
pregancies. Molecular analysis of both prothrombin
G20210A and factor V Leiden G1691A was performed
using PCR and Restriction Fragment Length Polymorphism
(RFLP).

Factor II (prothrombin) G20210A and Factor V G1691A
(FV-Leiden) mutations

Factor V primers included: the sense strand primer, 5'-
TCAGGCAGGAACAACACCAT-3'; and the antisense
strand primer, 5-GGTTACTTCAAGGACAAAATACCTG-
TAAAAGCT-3"; and prothrombin primers included the sen-
se strand primer, 5-GCACAGACGGCTGTTCTCTT-3";
and the antisense primer, 5-ATAGCACTGGGAGCATT-
GAAGC-3". DNA was amplified in a thermal cycling reacti-
on consisting of a 5 min enzyme activation at 95°C, follo-
wed by 35 cycles of 1 min at 94°C, 1 min at 55°C, 1 min at
72°C, and a final extension time for 5 min at 72°C. The
amplified products (241 bp for Factor V Leiden and 345 bp
for F II 20210) was then digested with HindIII overnight.
After restriction digested products were resolved by electro-
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phoresis on a 3% agarose gel and stained with ethidium bro-
mide for analysis.”"

434 bp

267 bp

234 bp

Figure I. Ethidium bromide-stained 3% agarose gel PCR analysis
for genotypes of factor V Leiden and of prothrombin G20210: M:
8-587 DNA marker, 1: Prothrombin 20210 heterozygote patient
(345-322 bp; marked by white arrows), 2: Factor V Leiden
heterozygote patient (241-210 bp; marked by black arrows).

Results

Molecular analysis of 30 woman patients revealed 5 Fac-
tor V Leiden 1691 GA heterozygote patients, 1 Factor V Le-
iden 1691 AA homozygote patient and 1 patient carrying
Prothrombin G20210A GA heterozygote genotype (Figure
I). The ratios of FV heterozygote and homozygote patients
were found as 16.7% and 3.3% respectively. Besides in
3.3% of patients Prothrombin G20210A GA heterozygote
genotype was established and none of the patients showed
FII homozygote genotype (Table 1).

Table I. The genotypes of 30 women for Factor II G202104 and
Facto V G16914 mutations.

Mutations No of patients  Ratio (%)

Fl1l G20210A GA heterozygote 1 3.3

Fll G20210A GA homozygote 0 0
FV 1691 GA heterozygote 5 16.7
FV 691 AA homozygote 1 3.3

Discussion

FVL carriership is associated with a 4-4.9-fold increase
in the risk of habitual abortion. Women carrying the FII va-
riant allele present a 3.5-4-fold increase in the risk of fetal
loss It has been reported that both FVL and FII G20210A
are genetic factors that increase susceptibility to fetal loss
and add further to the notion that thrombophilia plays a role
in the pathophysiology of habitual abortion.>’

Maternal venous thromboembolism leading to recurrent
fetal loss is multi-factorial and involves the participation of a
number of acquired risk factors, including advanced age
(>40 years of age), obesity, hyperemesis, pre-eclampsia, in-
fection, or systemic disease, and inherited risk factors, inclu-
ding FVL, FII G20210A, and MTHFR C677T and A1298T
mutations.'® First-trimester abortions are caused by implan-
tation failures rather than by thrombotic tendencies."'

The prevalence of FII G20210A polymorphism does not
differ significantly between women with two and three or
more fetal losses, while it confers a significant risk for pri-
mary miscarriages.'”

FVL can be found in nearly 50% of women with gestati-
onal thrombosis.” The association between FVL and late re-
current fetal loss is stronger than for early recurrent fetal
loss. The association between FVL and recurrent fetal loss is
stronger if other potential causes of fetal loss are excluded.
Late non-recurrent fetal loss is associated with FVL, FII
G20210A mutation, and protein S deficiency.”” It has been
demonstrated that the FII polymorphism was significantly
more prevalent in women with second trimester loss, intrau-
terine growth retardation, and abruptio placentae.*'>

The positive association between FVL and FII G20210A
mutations and recurrent miscarriages prompts the suggestion
of screening for both mutations before or early in the preg-
nancy before instituting anticoagulant therapy, especially in
women with family history of venous thrombosis, oral con-
traceptive use, and/or pregnancy thrombosis-associated
complications. '’

In our study our results revealed that FV mutations are
more common than FII mutations in women with habitual a-
bortions. Although our study group is limited, our results of
FV mutation indicates the importance of molecular scree-
ning the women with a history of 3 or more habitual aborti-
ons for these mutations. Besides if it is possible a specimen
from the abortus material has also to be studied for these
mutations in order to give a perspective to the clinician from
the mother and fetus. This will also reflect light on the effect
of these mutations for fetus, seperate from the mother.

References

1. Blumenfeld Z, Brenner B. Thrombophilia-associated
pregnancy wastage. Fertil Steril 1999; 72:765-74.



. Wramsby ML, Sten-Linder M, Bremme K. Primary
habitual abortions are associated with high frequency of
factor V Leiden mutation. Fertil Steril 2000; 74:987-91.

. Hohlagschwandtner M, Unfried G, Heinze G, Huber JC,
Nagele F, Tempfer C. Combined thrombophilic poly-
morphisms in women with idiopathic recurrent miscar-
riage. Fertil Steril 2003; 79:1141-8.

. Ridker PM, Miletich JP, Buring JE, Ariyo AA, Price DT,
Manson JE, Hill JA. Factor V Leiden mutation as a risk
factor for recurrent pregnancy loss. Ann Intern Med
1998; 128:1000-3.

. Lucotte G, Champenois T. Duplex PCR-RFLP for simul-
taneous detection of factor V Leiden and prothrombin
G20210A. Mol Cell Probes 2003; 17:267-9.

. Murphy RP, Donoghue C, Nallen RJ, et al. Prospective
evaluation of the risk conferred by factor V Leiden and
thermolabile methylenetetrahydrofolate reductase poly-
morphisms in pregnancy. Arterioscler Thromb Vasc Biol
2000; 20:266-70.

. Gandrille, M. Alhenc-Gelas and M. Aiach. A rapid
screening method for the factor V arg 506-Gln mutation.
Blood Coagul Fibrinolysis 1995; 6:245-8.

. J. Danneberg, A.P. Abbes, B.J. Bruggeman et al,
Reliable genotyping of the G-20210A mutation of

Gynecology Obstetric & Reproductive Medicine 2005; 11:93-95 95

coagulation factor II (prothrombin). Clin Chem 1998;
44:349-51.

9. Souza SS, Ferriani RA, Pontes AG, Zago MA, Franco

RF. Factor V leiden and factor II G20210A mutations in
patients with recurrent abortion. Hum Reprod. 1999;
14:2448-50.

10. Finan RR, Tamim H, Ameen G, Sharida HE, Rashid M,
Almawi WY. Prevalence of factor V G1691A (factor V-
Leiden) and prothrombin G20210A gene mutations in a
recurrent miscarriage population. Am J Hematol 2002;
71:300-5.

11. Alonso A, Soto I, Urgelles MF, Corte JR, Rodriguez MJ,
Pinto CR. Acquired and inherited thrombophilia in
women with unexplained fetal losses. Am J Obstet
Gynecol 2002; 187:1337-42.

12.Foka ZJ, Lambropoulos AF, Saravelos H, Karas GB,
Karavida A, Agorastos T, Zournatzi V, Makris PE,
Bontis J, Kotsis A. Factor V leiden and prothrombin
G20210A mutations, but not methylenetetrahydrofolate
reductase C677T, are associated with recurrent
miscarriages. Hum Reprod 2000; 15:458-62.

13.Rey E, Kahn SR, David M, Shrier I. Thrombophilic
disorders and fetal loss: a meta-analysis. Lancet 2003;
361:901-8.



	Sayi2-pdf



