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ABSTRACT
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Primary DVT is a serious, potentially fatal disease that may affect genetically
predisposed individuals. MTHFR gene mutation has been identified as risk
factor for venous thrombosis in several studies due to the associated mild
Homocystenemia. The mutation is due to a C—> T substitution at position 677 in
the MTHFR gene.

The study underhand has revealed that there is a statistically significant
relationship between MTHFR gene mutation and incidence of DVT with a
relative risk of 1.5. The results also revealed a higher incidence of Proximal

DVT in patients with MTHFR gene mutation as opposed to distal DVT.
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INTRODUCTION

Deep vein thrombosis (DVT) and its potentially lethal complication: pulmonary
embolism (PE), are leading causes of morbidity and mortality. (White, 2003).
While the majority of cases of DVT have been documented to be caused by
prolonged immobilization, major surgery, trauma, cancer; thrombophilias due to
genetic abnormalities, including those leading to elevated plasma Homocysteine

levels have been strongly and clearly implicated. (Den Heijer et al., 2005).

Elevated plasma total homocysteine concentration has been considered a risk
factor for venous thrombosis. It reflects an abnormal amino acid metabolism.
Elevated homocysteine levels, in patients with venous thrombosis is a potentially
reversible thrombophilic marker, and hence has attracted multiple research
interest.(Que et al, 2005)

Initially, retrospective epidemiological case-control studies suggested evidence
of an association between elevated plasma homocysteine levels and venous
thrombosis (plasma homocysteine measurements was collected after onset of
thrombotic events). (Bienvenn et al., 1991) (Brattstrom et al., 1991); (Falcon et

al., 1994); (Den Heijer et al. 1995); (Den Heijer et al., 1998)

It was then through subsequent prospective studies (in which plasma was
collected for homocysteine level before the onset of the thrombotic events and
patients followed till thrombotic event) appeared to confirm these findings.
(Ridker et al., 1997); (Eichinger et al., 1998); (Tsai et al., 2003).

Homocysteine lies at the branch point of Methionine metabolism, between the

remethylation and trans-sulfation pathways, producing Methionine or
10




Cystathionine respectively. Several enzymes balance and regulate this pathway
(Pathare et al., 2004). The amino acid Methionine is a critical component of
protein biosynthesis. (Arruda et al., 1997). Methionine formation is dependent
on the enzyme Methionine Synthetase, which requires vitamin B12 as a cofactor.
It acts on a substrate synthesized by MTHFR and requires vitamin B6 as a
cofactor. In steady state, normal levels of homocysteine are remethylated to
methionine. Reduction in the levels of any of these enzymes, because of an
inherited defect or an environmental interaction, will effectively raise the

potentially cytotoxic homocysteine level. (Thare et al., 2004)

Elevated Homocysteine levels can be caused by a number of reasons. These
include: Genetic polymorphism, dietary deficincies of both of B vitamins and
Folate, kidney disease, low levels of thyroid hormones, Psoriasis, and with
certain medications (such as antiepileptic drugs and methotrexate). (Malinow, et
al., 1999)

Genetic polymorphisms of the genes encoding the enzymes, regulating the
metabolism of Homocysteine, affect plasma total homocysteine concentrations.
More than 21 polymorphisms have been described in 10 genes involved in Folate
or Homocysteine metabolism, of which the C677T polymorphism for Methyl
Tetra-Hydro-Folate Reductase (MTHFR) has been the most widely studied.
(Lievers et al., 2003).

The MTHFR nucleotide at position 677 at the gene responsible for coding the
enzyme has two possibilities: C (cytosine) or T (thymine). C at position 677
(leading to an Alanine at amino acid 222) is the normal allele. The 677T allele
(leading to a Valine substitution at amino acid 222) encodes a thermolabile
enzyme with reduced activity. The decreased activity is due to the enzymes
thermolability. (Cortese and Motti, 2001)

11
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The C677T genotype and its resulting thermolabile MTHR enzyme lead to a
state of hyperhomocysteinemia which is believed to be a risk factors for

thrombosis, ischemic stoke and cardiovascular disease. (Vinnkonda, 2008).
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1. DEEP VEIN THROMBOSIS (DVT)

Overview

Deep vein thrombosis (DVT) refers to the formation of thrombi in the deep
veins- most commonly of the extremities or pelvis due to a disordered balance

between the thrombotic and fibrinolytic systems.

DVT is a significant and costly health-care and social problem. (Malone and
Agutter, 2006). It is one of the most prevalent medical problems today, with a
reported cumulative annual incidence ranging anywhere from 70 to 113 cases
per 100,000 persons/year, depending on the literature reviewed, study

population age and study specific methodologies.(Silverstein et al., 2006)

The most serious and life threatening complication of DVT is Pulmonary
embolism. P.E (whether symptomatic or asymptomatic) is estimated to occur in
anywhere from 30-60% of patients with proximal DVT and in around 25% of all
cases of DVT. Approximately 10% of all PEs are fatal within the first hour of
presentation and the mortality rate for untreated PE is around 26%. (Moser et al.,
1994); (Monreal et al., 1989);(Kistner et al., 1972); (Plate et al., 1985);
(Huisman et al., 1989)

Around 200,000 patients die annually from DVT in the USA alone. (Line, 2001)

Untreated lower extremity DVT has a 3% PE-related mortality rate while the
mortality rate in DVT patients treated with anticoagulants is less than 1%
(Mismetti et al., 2008).

The most common sources of pulmonary embolism are proximal leg deep
venous thrombosis (DVTs) and pelvic vein thromboses. This pathological

continuum is termed: venous thromboembolism (VTE). (Goldhaber, 2005). In

14



http://en.wikipedia.org/wiki/Anatomical_terms_of_location#Proximal_and_distal
http://en.wikipedia.org/wiki/Deep_venous_thrombosis
http://en.wikipedia.org/wiki/Deep_venous_thrombosis
http://en.wikipedia.org/wiki/Venous_thromboembolism

simpler terms: DVT and PE are manifestations of a single disease entity, namely,
VTE. (Patel and Brenner, 2011).

The understanding of this definition and continuum is paramount to
understanding and analysing modern literature on the subject due to the
ubiquitous relationship between both conditions. Some authors have used VTE

as a surrogate/or indicator when studying DVT and or PE.

Furthermore, 23% to 60% of patients with lower limb DVT will go on to
develop significant post thrombotic limb syndrome over a 20 year cumulative
incidence rate period. This is a potentially debilitating condition with major

adverse: medical, social, and economic consequences. (Herrara, 2011)

The Post-thrombotic syndrome in the USA alone is thought to cost around 200
million dollars annually and is responsible for the loss of approximately 2

million work days. (Ashrani, 2009)

The economic burden of deep vein thrombosis (DVT) is estimated at 3 to 4

billion dollars annually in the USA alone. (De Lissovoy et al., 2001).
A Historical Facts

A review of the history of venous thrombosis, portrays in miniature the

developmental history of modern medicine itself.

Peripheral venous disease was first chronicled in the Ebers papyrus, describing
bleeding from lower extremity varicose veins. This account dated back to 1550
BC. The first described case of thrombophlebitis could be found in the ancient

Hindu medicine writings of Susruta circa 800 BC. (Meetoo, 2010).

15




