Vascular Health and Risk Management

Dove

ORIGINAL RESEARCH

Inherited Thrombophilia in a Lebanese Family of
Four Generations: A Case Report of Recurrent

Miscarriage

Sara Khalife
Nisrine Bissar-Tadmouri
Department of Medical Laboratory

Technology, Faculty of Health Sciences,
Beirut Arab University, Tripoli, Lebanon

Correspondence: Sara Khalife
Department of Medical Laboratory
Technology, Faculty of Health Sciences,
Beirut Arab University, Tripoli, Lebanon
Tel +961 70 557389

Email sara.khalifeh@bau.edu.lb

This article was published in the following Dove Press journal:
Vascular Health and Risk Management

Introduction: Factor V Leiden (G1691A), prothrombin (G20210A) and MTHFR (C677T)
gene mutations were investigated in many studies for their association with Deep Venous
Thrombosis.

Case Presentation: A North Lebanese family has been examined, from an index case,
a 40-year-old woman, who had a history of venous thrombosis with unexplained recurrent
miscarriage. The index case was found to be heterozygous for factor V Leiden G1691A,
prothrombin G20210A, and methylenetetrahydrofolate reductase C677T gene variants. Her
family members were heterozygous for at least two of the three-point mutations, and multiple
risk factors associated with thrombophilia were identified.

Conclusion: Our findings emphasize the need for clarifying the utility and futility of
thrombophilia testing in the era of molecular diagnostics.

Keywords: factor V Leiden G16974, MTHFR C677T, prothrombin G20210A, deep venous
thrombosis, recurrent pregnancy loss, Lebanese family

Introduction
Thrombophilia is a hypercoagulable state that predisposes to thrombosis. It is
manifested by inappropriate blood clot formation, a multifactorial condition that
could arise from genetic, acquired factors or a combination of both." Thrombotic
events are steadily recognized as an important source of morbidity and mortality.
Among the inherited risk factors precipitating venous thromboembolism (VTE), are
three main polymorphic biomarkers; prothrombin gene (FII G20210A), Factor
V Leiden (FV G1691A) and methylenetetrahydrofolate reductase (MTHFR
C677T), although the latter seems to be weakly associated with the condition.’

An increased risk of thrombosis has been observed in patients with multiple
gene defects. Additionally, an increased risk of VTE has been seen in patients with
co-occurrence of hereditary thrombophilias and/or prothrombotic polymorphisms.'

Despite the well-established positive correlation between inherited thrombophilia and
thrombosis, inherited thrombophilia screening in asymptomatic persons is indicated
exclusively for high-risk individuals that need to be promptly identified and tested.?

In this study we aim to examine the molecular profile of a thrombophilic
Lebanese family for three thrombophilic mutations (FII 20210 GA, FV 1691 GA,
and MTHFR 677 CT), to gain a better understanding of the relationship between

the combinations of mutations and the clinical outcome on family members.
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Case Presentation

The study was approved by the Institutional Review Board
at Beirut Arab University (IRB number: 2019H-0099-HS
-R-0368). Written informed consent from patients and
parental consent for minors were obtained for the case
details to be published.

We describe a Lebanese family of four generations via
patient II-5, a 40-year-old hypertensive woman who has
a S5-year-old child and has experienced three consecutive
pregnancy losses prior to 20 gestational weeks. She was
then taking Oral contraceptive pills containing 3 mg dros-
pirenone and 0.03 mg ethinylestradiol (Bayer HealthCare
Pharmaceuticals, Yasmin, Whippany, Germany) for two
years before her failed attempts to conceive. The history
of our patient revealed one episode of deep venous throm-
bosis (DVT) at the age of thirty-seven, one year after she
started the oral contraception. Her first-degree relatives
were asymptomatic to the time of reporting except her
brother (I13) who had an ischemic stroke at the age of 44.

The family comprised of 11 members, age ranging
between 1 and 72 years, and the sex ratio was 1.2.
Investigated risk factors include Hormonotherapy, under-
lying diseases, smoking habits, use of oral contraceptives,
and family history of thromboembolic diseases (Table 1).

Table | Clinical Data of Study Participants

Three mL venous blood was collected from each
patient in EDTA tubes. Plasma samples were then stored
at —20°C until assay. The mutations were detected by
ThromboStrip- Opegen (Operon, Zaragoza, Spain)
according to the manufacturer’s protocol. The procedure
consists of the following steps: DNA extraction, PCR
amplification, strip hybridization, strip development,
and detection.

Our index patient is a heterozygous carrier of FII
G20210A, FV G1691A, and MTHFR C677T variants as
shown by genetic analysis. The obtained results brought
on the need to test all the patient’s first-degree family
members for the same mutations.

Each member of the investigated family has at least
two out of the three mutations tested in this study
(Figure 1).

In addition, most family members have different com-
binations of risk factors associated with thrombophilia,
mainly hypercholesterolemia, smoking habits and use of

oral contraceptives (Table 1).

Discussion
In this family, each investigated member has at least two
prothrombotic gene variants out of the three tested, which

Pedigree | Age and | Smoking | Underlying Pregnancy | Use of Oral Thrombotic | Surgery, Trauma or
Code Gender Habits Diseases Loss Contraceptives | Episodes Immobilization
Il 72°F Active Hypercholesterolemia | 2 No No No
I 45 F Active None 3 Ethinyl estradiol/ No IVF
drospirenone
12 52 M Active None N/A N/A No No
13 48 M Active Hypercholesterolemia | N/A N/A Ischemic Mechanical
Stroke embolectomy
14 45 F Active None 0 No No No
115 40 F Active Hypercholesterolemia | 3 Ethinyl estradiol/ DVT No
drospirenone
16 45 M Active None N/A N/A No No
1 20M Passive None N/A N/A No No
12 23 F Active None 0 Ethinyl estradiol/ No No
drospirenone
13 5M Active None N/A N/A No No
V1 M Passive None N/A N/A No No

Abbreviations: DVT, Deep Venous Thrombosis; IVF, In-Vitro Fertilization; M, Male; F, Female; N/A, Not Applicable.
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Figure | Pedigree of the investigated family with genotypes for the three selected gene variants. The propositus is indicated by an arrow.

can be considered as a clinical alarm due to zygosity status
combined with the influence of environmental factors.
A study on a large cohort of patients with VTE showed
that both heterozygous and homozygous FV 1691A (FVL)
carriers had a higher prevalence of isolated DVT compared
to isolated pulmonary embolism (PE) or combined DVT/
PE clinical presentation.” However, this same study
revealed that double heterozygosity was not shown to
significantly increase the prevalence of distal DVT or
change its clinical presentation as compared to both het-
erozygous FVL and heterozygous FII 20210A carriers.’
A minor correlation was documented for MTHFR C677T
and VTE unless additional risk factors are present.'

All tested individuals were either active or passive
smokers, and 27.3% of the tested family members, includ-
ing the index patient, were suffering from hypercholester-
olemia. It was shown in earlier studies that both smoking
and hypercholesterolemia are important risk factors for
thrombosis.*’

Thrombophilia has been recognized as a common
cause of recurrent pregnancy loss (RPL). A meta-analysis
showed an increased risk of VTE in pregnancy with FVL
and FII G20210A carrier state.® Consequently, women
with unexplained early RPL should be targeted for FVL
and FII G20210A testing, which are considered the most
frequently requested genetic thrombophilia investigations.®

However, most experts and evidence-based guidelines

argue against such measurements due to a lack of
benefits.”

Furthermore, the risk of thrombosis increased signif-
icantly in prothrombin G20210A and FV G1691A muta-
tion carriers using combined hormonal contraceptives
(CHCs).”®

Altogether, FV G1691A and FII G20210A testing
might identify individuals at risk of recurrent thrombotic
episodes for targeted further intervention, but other data do
not support this approach.”

Individual 1I-1 had recurrent in vitro fertilization failures
on the 12th gestational week due to the occurrence of DVT in
the fetus. Genetic testing revealed that she is a heterozygous
carrier for both MTHFR C677T and FV G1691A mutations.
However, the association between these anomalies and the
repeated in vitro fertilization failures remains to be discussed
as the evidence is inconclusive and not supported by cohort
studies. Although, the FEuropean Society of Human
Reproduction and Embryology and The Society of
Obstetricians and Gynecologists of Canada recommend
a risk assessment and genetic testing for thrombophilia to
women undergoing assisted reproductive technology with
ovarian stimulation so prophylaxis can be initiated, in many
infertility centers in Lebanon, this is only done after repeated
in vitro fertilization failures.

Our index patient had an episode of venous throm-
boembolism with RPL. Hence, molecular testing to detect

Vascular Health and Risk Management 2020:16

submit your manuscript 55

Dove


http://www.dovepress.com
http://www.dovepress.com

Khalife and Bissar-Tadmouri

Dove

genetic polymorphisms that predispose to thrombophilia is
to be discussed as it provides information that can guide
the therapeutic strategies and improve prognosis. It also
allows proposing genetic testing and counseling to rela-
tives to identify individuals at risk, since the natural his-
tory of this hereditary disease has an asymptomatic phase,
which is sometimes very prolonged.

However, much uncertainty exists regarding the
importance of genetic testing for thrombophilia, as man-
agement strategies are often based on the clinical history
of the patient rather than on the underlying genetic
anomaly.

Nevertheless, a common investigation technique has
been adopted for the genetic testing of thrombophilia
based on the detection of FV G1691A and FII G20210A
mutations.”

Conclusion

To our knowledge, this is the first study in Lebanon to
describe a family with hereditary thrombophilia and exam-
ine several risk factors associated with this disease. In
addition, we highlight the fact that thrombophilia testing
in Lebanon is ordered inappropriately and is not ade-
quately followed up. Education of physicians on the indi-
cations and the limitations of genetic tests, as well as
genetic counselors are needed to assess each clinical con-
dition and interpret the genetic and environmental risk
factors. This will facilitate sound decision making regard-
ing the test, and will help patients cope with the possible
psychological distress.
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