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Abstract

Case Report

The association between hyperhomocysteinemia and venous thrombosis, which has been controversial for a long time,
is now widely confirmed. The causes of hyperhomocysteinemia are multiple, both hereditary and acquired. The most
common hereditary abnormality is the C677T mutation of methylenetetrahydrofolate reductase (MTHFR) in a
heterozygote state. Hyperhomocysteinemia is a risk factor for venous thrombosis that should be investigated as part of
the Thrombophilia assessment. The observation of a 21 year old patient with hyperhomocysteinemia diagnosed by a
thrombosis of the subclavian vein will be reported first, then the role of this abnormality in the occurrence of arterial

and venous thrombotic incidents will be recalled.
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INTRODUCTION

The prevalence of hyperhomocysteinemia is
estimated to be at about 5% in the global population.
The causes of hyperhomocysteinemia are mainly
genetic abnormalities, kidney disease, and a deficiency
of folic acid, vitamin B6 or vitamin B12. Although the
relationship  between hyperhomocysteinemia and
increased risk of thrombotic disease is widely
confirmed for more than 30 years, sufficient data have
only recently become available to suggest that this
relationship is independent of other known risk factors
and is concentration-dependent. An observation of this
case is reported as a reminder of the role of
hyperhomocysteinemia in the development of
thrombotic disease.

OBSERVATION

This is a 21 year old patient with no pathologic
medical history who consults for edema of the right
upper limb, pain with collateral venous circulation and
cyanosis. The examination found well-perceived distal
pulses the rest of the clinical examination was
unremarkable. A Doppler echo exam was performed
which objectified a thrombosis of the subclavian vein.
A phlebo-scan exam was performed confirming the
thrombosis diagnosis. The patient had no clinical signs
that could evoke a system disease, notably a Behcet

disease, no notion of bi-polar aphtosis. An
electromyogram exam was carried-out and was normal,
thus ruling out thoracic brachial parade syndrome.
Protein electrophoresis exam was normal. An
inflammatory test was carried out showing a slightly
increased sedimentation rate and normal C-reactive
protein. A Thrombophilia assessment was performed
and the levels of protein C, protein S, anti beta2GP1,
and antithrombin 11l were normal. The anti-LC
antibody, circulating anticoagulant, and PLA were
negative. Homocysteine was 15.78 micromol/L. The
patient was treated with anticoagulant (Sintrom): %
tablet for the treatment of thrombosis. Homocysteine
was controlled two months after is 14.40 micromol/I.
Family screening was indicated in particular in the
sister who was asymptomatic.

DiscussioN

Homocysteine is a sulphur amino acid
intermediate of methionine metabolism, existing in
plasma in free and protein-bound form. According to
Ueland [1], approximately 70% of total plasma
homocysteine is in the form of mixed disulfide bound to
plasma proteins, particularly albumin. The remaining
20-30% of the so-called "free" material consists mainly
of mixed disulphide and trace homocystine. As for the
reduced Homocysteine, it is found only in a small
percentage (2 to 3%). The sum of all these forms
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constitutes  total homocysteine. Its intracellular
catabolism results from the action of vitamin-dependent
enzymes which catalyze the two essentially hepatic
pathways of equal quantitative importance: by the trans-
sulphurisation  pathway, homocysteine is  first
condensed with serine under the action of cystathionine
b synthetase or CBS to give cystathionine.
Cystathionine is then cleaved by cystathionase to form
cysteine and acetobutyrate. Both of these enzymatic
reactions have pyridoxal phosphate (vitamin B6) as a
cofactor. This pathway is very important since cysteine
is the source of glutathione, which is a major
antioxidant sulphur amino acid. By the re-methylation
pathway, homocysteine is so catalyzed to methionine by
two parallel pathways: the first is under the action of the
enzyme Bl2-dependent methionine synthetase. The
methyl group is given by methyltetrahydrofolate
reductase or MTHFR whose co-substrate is folate
(vitamin B9).

There are many causes of
hyperhomocysteinemia [2], the origin are both
hereditary or acquired (deficiency in vitamins B6, B12,
folic acid); the metabolism of homocysteine is also
modified in certain physio-pathological situations (age,
male sex, untreated menopause, tobacco, alcohol, renal
failure...) or with certain drugs intakes (anticonvulsants,
synthetic oestroprogestogens, isoniazid, theophylline,
cyclosporine...).

Over the past 12 years, a large number of
studies dealing with the relationship between
homocysteine and stroke [3-6] have suggested that even
small increases in homocysteine levels may be an
independent risk factor for cardiovascular disease and
thrombosis, as well as conventional risk factors. The
prevalence of hyperhomocysteinemia in the global
population is estimated to be about 5-10% (based on a
threshold of 15 pumol/l) and this rate increased to 30-
40% in the elderly.

One study reported that a high prevalence of
hyperhomocysteinemia is observed in patients with a
first episode of venous thrombosis compared to healthy
subjects. The results showed that moderate
hyperhomocysteinemia is independently associated with
inaugural venous thrombosis and increases the risk of
these diseases by more than 3 times. (7) Moderate
hyperhomocysteinemia is then considered a risk factor
for wvenous thromboembolism but its role in
thrombogenic mechanisms is not yet understood.
Although venous thromboembolism is responsible for
half of the complications in homocystic patients [8], an
association between moderate hyperhomocysteinemia
and venous thrombosis has only been reported in the
last decade. Several studies present moderate
hyperhomocysteinemia as a risk factor for arterial
thrombosis  [9,10,11,12] and venous thrombosis
[9,11,12]. Another study showed that
hyperhomocysteinemia is a prothrombotic factor that is

very often observed in patients hospitalized for
assessment of arterial thrombosis or venous thrombosis
most often recurrent. This hyperhomocysteinemia can
be easily treated by vitamin supplementation (folic acid,
B vitamins). The long-term impact of reducing
hyperhomocysteinemia on thrombotic  recurrence
remains to be investigated.

The studies reported in the literature indicates
that moderate hyperhomocysteinemia is found with a
frequency of 19-47% in arterial thrombosis [13,14,12-
16] and 10-25% in venous thrombosis [11,15,17-21]. A
meta-analysis [109] of nine case-control studies
published between 1991 and 1997 confirmed the
hypothesis that moderate hyperhomocysteinemia
increases the risk of venous thromboembolism.
Moderate hyperhomocysteinemia is usually related to
the simultaneous presence of an insufficient folic diet
and a so-called heat-labile MTHFR (by mutation C -> T
in position 677) [22]. This is a very common case as
this mutation is present in a homozygous state in about
10% of the population [8]. It occurs in half the cases
before the age of 30. About 30-50% of cystathionine b-
synthase deficiencies can be treated with vitamin B6
supplementation (coenzyme of the enzyme). These
patients, in whom "traces™" of cystathionine b-synthase
usually persist, will normalize their plasma
homocysteine levels. The prognosis for cystathionine b-
synthase deficiency has been revolutionized by this
treatment and the mortality rate (in susceptible subjects)
has been reduced from 20% (at 30 years of age) to less
than 5% [23]. In patients resistant to vitamin B6 and,
depending on the type of enzyme deficiency, different
treatments may combine vitamins B12 and B9 as well
as high doses of betaine (MTHFR deficiency).
However, some deficiencies are resistant to all these
treatments (particularly in the case of a total absence of
cystathionine b-synthase) and a strict hypoprotidic diet
low in methionine is then necessary. Given the
simplicity and the great potential efficacy of the
treatment of this rare pathology, we feel it is important
not to omit homocysteinemia testing in patients,
especially young subjects, who have had venous or
arterial thrombosis. Many risk factors for thrombotic
disease have been studied in thrombosis assessments.
Quantitative  or  qualitative  abnormalities in
physiological inhibitors may explain maximum 15% of
cases of familial thrombophilia; the identification of
prothrombotic mutations in coagulation factors (factor
V gene mutation, factor Il gene mutation) has led to an
advance in the interpretation of thrombotic pathology,
particularly venous thrombophilia. Among the acquired
biological risk factors, the presence of lupus
anticoagulant has also led to the interpretation of a
number of thromboses. Recently, the role of Hcys in
thrombotic pathology has often been cited to explain
cases of unconventional thrombosis [24,25,26]. One
study showed significantly higher rates in patients
under 60 years of age with venous or arterial
thrombosis compared to controls, a difference that was
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especially marked in women between 30-44 years old.
There is also a significant difference between the
pathologies. This study also revealed that on average
non-smoking and/or non-hypercholesterolemic patients
have higher homocysteine (Hcys) levels than patients
with these risk factors (although smoking has been
shown to increase circulating Hcys), demonstrating the
independent role of Hcys in the development of
thrombosis [27,25]. Finally, the Hcys level appears to
be linked with many coagulation factors such as TA, SP
and free SP. It therefore appears that Hcys is indeed an
independent risk factor for thrombosis, and is thought to
ensure a predominant role in stroke compared to the
other pathologies compared. Routine dosing should be
performed in all patients with a family history of early
thrombotic disease in order if it is required to initiate a
vitamin therapy in case of deficiency.

CONCLUSION

Hyperhomocysteinemia is a risk factor that has
been confirmed in the genesis of inaugural or recurrent
arterial and venous thrombosis and is independent of
other thrombotic risk factors. Its research should be a
systematic part of the thrombophilia test. Its treatment
involves a folic acid supplementation.
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