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Abstract

Abstract

The role of genetic prothrombotic risk farst on the clinical phenotype
of haemphilia namely Factor V Leiden (G1691A), othrombin G20210A ,
Methylenetetrahydrofolate reductase (MTHFR) C67#id adTHFR A1298C)
gene polymorphisms was studied in 101 Egyptianmipddia patients (of which
25 patients showed mild clinical phenotype inspitéhaving moderate or severe
laboratory factor VIII level). Our aim was to studlyge incidence of the most
common prothrombotic risk factors among patientthwiemophilia and their
impact on the clinical phenotype; annual bleedinggdiency and severity of
hemophilic arthropathy. Patients were diagnosedrWitl & FIX activity assays.
Genotyping was carried out using real-time PCR yasssed on allele-specific

fluorescent oligonucleotides that contain a 3’ migwove binding (MGB) group.

Our study revealed 3%, 14%, 41.5% and%&étients showing Prothrombin
G20210A, factor V leiden, MTHFR (C677T) and MTHFRA1298C) mutations
respectively in the studied Egyptian haemophisiagnts. Inspite of non significant
statistical analysis, the presence of heterozygaass of prothrombin G20210A or
Factor V leiden was always associated with miladnaiderate clinical presentation

of haemphilia and never with severe presentatiims finding supports the



Abstract

hypothesis of the protective effect of the prothbotic genes ( P G20210A &

Factor V leiden) on the clinical presentation oémaphilia patients.

Statistical analysis revealed that the ldwdseding frequency among the
studied patients (< once/ month) was encounteredngnthe patients with two
heterozygous variants irrespective to the involgedes. In addition, our finding
that the incidence of haemarthrosis was signifiganigher among patients with
wild genotype of prothrombin gene and factor V lezidand that the average
number of affected joints was significantly highamong patients with wild
prothrombin gene than heterozygous patients, akdhdata collectively strongly
points to the cumulative effect of these prothrotidopolymorphisms in
amelioration of the severity of bleeding in hemadiphiThe most prominent effect is
that of prothrombin G20210A and factor V leidekindings of MTHFR C677A &
A1298C gene polymorphisms are less conclusive argkl scale multicenter or

meta-analysis studies are needed to have accfinale conclusions.

Key Words: haemophilia, Factor V leiden, prothrombin G20210A
Methylenetetrahydrofolate reductase (MTHFR) C677TMTHFR A1298C,

prothrombotic risk factors.
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Introduction and Aim of Work

Hemophilia is an X-linked bleeding disorder chaeazed by the deficiency
of the coagulation factor VIII (FVIII) in hemophdi A, or the deficiency of the
coagulation factor IX (FIX) in hemophilia B. Baset the level of measurable
FVIII activity, hemophiliacs are classified as sevé< 1% normal FVIII activity),
moderate (1-5% FVIII activity) and mild (5—-25% FVHctivity) (Hoyer 1994).
Patients affected by the severe form of the diseag&er from spontaneous
bleedings, whereas in mild/moderate hemophilia l&eding occurs after minor
trauma or surgery.

One of the most fascinating and debated issuebnical hemostasis is the
mechanisms underlying the variability in terms oéguency and severity of
bleeding in hemophiliacs carrying the same mutatiorthis context, the role of
genetic risk factors for thrombosis has been tigestiof a number of studies
( Franchini et al, 2006).

It has been observed that the clinical phenotypseskere hemophilia A,
based on F VIl levels, is often variablEscuriola Ettingshausen et al, 2001).
Studies in the Caucasian populations have obsetivatdthe co-inheritance of
inherited risk factors of thrombosis can ameliardtee clinical phenotype of

hemophilia patient@ranchini, 2004; Jayandharan, 2008).

While the majority of known genetic defects wittimre blood coagulation
cascade (protein S, protein C, antithrombin Ill) rege, a G>A mutation at
nucleotide position 1691 in the gene for coagutafactor V (FV Leiden) is found
at high frequency (20-60%) in thrombosis patiérititterer et al,1999).

A further common point mutation in the 3 -untrameth region of the
prothrombin (factor Il) gene (20210: G>A) has beeported to be associated with
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elevated plasma prothrombin levels and is estim@t@acrease the risk for venous
thrombosis by 3 to 5-fol@Zivelin et al, 1998).

Elevated levels of plasma homocysteine (hyperhosteayemia) are a well
established risk factor for both arterial and venouthrombosis.
Hyperhomocysteinemia may be caused by nutritioréitigéncies or by defects in
enzymes involved in homocysteine metabolism, sichyatathionine b-synthase
(CBS) and 5, 10-methylenetetrahydrofolate reductd€&HFR). Homozygosity
for a point mutation (677: C>T) in the MTHFR gereading to a thermolabile
enzyme variant with reduced activity is very commionCaucasians (5-20%
prevalence]Tsai et al, 2003).

In a multicenter cohort study of 107 children wilevere hemophilia,
Kurnik and colleagues (2007) observed a protective effect of thrombophilic risk
factors, including FV Leiden, for annual bleedingduency and the severity of the
hemophilic arthropathy. Similar results were obedrbyTizzano and colleagues
(2002) in a cohort of 125 severe hemophilia A patients.

Aim of the work:

The present work aims to study the prevalence ef itiost common
prothrombotic risk factors (namely FV G1691A, PGP0, MTHFR C677T and
MTHFR A1298C mutations polymorphisms) among pasevith hemophilia and
their impact on the clinical phenotype; annual 8ieg frequency and severity of

hemophilic arthropathy.



Review of literature: Chapter 1(Hemophilia)

HEMOPHILIA

INTRODUCTION AND INCIDENCE:

The hemophilias are a group of related bleeding disorders that are usually
inherited. Inherited bleeding disorders include abnormalities of coagulation
factors, platelets as well as fibrinolytic system, the most common of which is
Von Willebrand disease. However, when the term "hemophilia' is used, it

usually refers specifically to the following two disorders:

Factor VIII deficiency (hemophilia A): affects 1 in 5,000 to 10,000 males;
roughly 60 percent have severe disease, with factor VIII activity less than 1
percent of normal.

Factor 1X deficiency (hemophilia B): affects 1 in 25,000 to 30,000 males;
approximately one-half have mild to moderate disease, with factor 1X activity

greater than 1 percent of normal (Hoots & Shapiro, 2011).

PATHOGENESIS:

Severe factor VIII or factor 1X deficiency leads to bleeding because of the
role these factors play in the intrinsic pathway X-ase (ten-ase). The X-ase

complex consists of activated factor I1X (factor 1Xa) as the protease; activated




