PREVALENCE OF HYPERHOMOCYSTEINEMIA
IN PATIENTS WITH RETINAL VEIN OCCLUSION
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Abstract- Recently multiple studies have shown that elevated homocysteine levels may be associated
with ophthalmic vascular disease. To investigate the role of high plasma levels of homocysteine in the
patients with retinal vein occlusion, 21 patients with retinal vein occlusion (RVO) and 20 age and sex
matched controls without RVO were included in this retrospective case—control study. Information
regarding sex, age, blood pressure, history of diabetes, history of glaucoma were obtained from all
participants. Plasma level of homocysteine was measured by high plasma liquid chromatography. Mean
plasma total homocysteine level was significantly higher in patients than controls (14.17 + 9.91 versus
8.97 £ 3.10 umol/L, P < 0.031). Hyperhomocysteinemia was present in 5 of the 21 patients (25%) but
only one control had elevated plasma homocysteine (5%). Hyperhomocysteinemia is highly associated
with retinal vein occlusion; therefore, its measurement may be useful in the management of these patients.
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INTRODUCTION

Hyperhomocysteinemia is accepted nowadays as
an independent risk factor for cardiovascular disease,
atherosclerosis and peripheral vascular disease (1-2).
The homocysteine theory of atherosclerosis was
proposed 35 years ago by McCully (3). Increased
homocysteine levels may also be a risk factor for the
development of stroke, osteoporosis, inflammatory
bowel disease and miscarriage (1).

Homocysteine (2 amino — 4-mercapto — butanoic
acid) is a non — protein forming amino acid produced
by the metabolism of methionine. Methionine
regenerates by retrieving the methyl radical through
the action of methylene tetrahydrofolate reductase
(MTHFR). This process is called remethylation.
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Alternatively, homocysteine can follow the
transulfuration route where it is irreversibly
converted into  cysteine or  glutathione.
Hyperhomocysteinemia  results  from  enzyme
deficiency in the process of remethylation or
transulfuration (Cystathionine p— Synthase “CBS”).

There are other conditions that may increase
plasma homocysteine levels: age, male gender, renal
failure, white race, postmenopause, diabetes
mellitus, medications, caffeine, alcohol, tobacco and
decrease in uptake of vitamins B6, B12 and folic
acid (4). Recently multiple studies have shown that
elevated homocysteine levels may be associated with
ophthalmic vascular disease. (4-10) On the other
hand, hyperhomocysteinemia can be effectively
treated with folic acid. Therefore, prospective trials
are underway to determine the role of homocysteine
and folate therapy in the pathogenesis and treatment
of these conditions. The aim of our study was to
examine the prevalence of hyperhomocysteinemia
among patients with retinal vein occlusion and the
results were compared with age matched control
group obtained by the same laboratory.



MATERIALS AND METHODS

In this retrospective study, all patients with
retinal vein occlusion were evaluated, including
branch retinal vein occlusion, central retinal vein
occlusion or hemiretinal vein occlusion. Our control
group consisted of consecutive patients of similar
gender and age without any history of retinal
disease.

This study was done at department of
ophthalmology, Yazd University of medical sciences
between March 2004 and April 2005.

Any patient with a history of renal failure or
taking medications that elevate the serum
homocysteine was excluded. Demographic data and
blood pressure were recorded. Fasting blood sugar
(after 8-10 hours of fasting), cholesterol and
triglycerides (after 12 hours of fasting) were
measured by autoanalyzer. Ophthalmic data
including intraocular pressure, visual acuity,
neovascular complications, type of vascular involve-
ment and ischemic or non-ischemic type also were
recorded. Fasting venous blood was obtained from
each participant for the laboratory evaluation, blood
samples was centrifuged within the first hour of
collection to remove plasma from blood cells.

Samples were analyzed by high-performance
liquid chromatography (HPLC). The reference range
for normal in our laboratory was 15 umol/L or less
after overnight fasting. The study was approved by
the institutional review board.

Data were analyzed using SPSS 11.5 for
windows. The Chi square test and ANOVA were
used for comparing groups and data were presented
as means + standard deviations. A P value of 0.05
or less was considered statistically significant.

RESULTS

Twenty one patients with retinal vein occlusion
including 12 patients with central retinal vein
occlusion (CRVO), 6 patients with branch retinal
vein occlusion (BRVO) and 3 hemi-retinal vein
occlusion cases were compared with 20 control
subjects. The mean age of the cases (52.47 + 12.73
years) was not significantly different (P = 0.91)
from the controls (52.05 + 11.02 years).
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Table 1. Characteristics of cases with retinal vein occlusion
and control subjects

Characteristic Cases Controls
Number 21 20
Mean age (years) 52.47+12.73 52.05+11.02
Sex (Male/Female) 14/7 12/8
Total homocysteine 14.17 £9.91 8.97 £3.10

(umol/L)

There were similar proportions of men to women
in the patients and controls (P = 0.65). Six patients
had an ischemic central retinal vein occlusion. One
of the 10 patients with CRVO had bilateral
involvement.

The mean total plasma homocysteine level was
14.17 £ 9.91 umol/L (range, 6-50.2) for patients and
8.97 + 3.1 umol/L (5-16.5) for controls (P = 0.031).

Five of the patients had a homocysteine level of
more than 15 umol/L whereas only one of the
controls was above this level. Summary of above
mentioned values are shown in table 1.

DISCUSSION

The results of our study demonstrate that a
statistically significant association exists between
elevated levels of homocysteine and retinal vein
occlusion. In our study, of the 21 patients, five
(25%) had elevated levels of homocysteine. In Vine
study this was 21.6% (4). According to Lahey and
colleagues (8) 9.5% of patients with CRVO were
found to have hyperhomocysteinemia. In a meta-
analysis by Cahill and co-workers a total of 614
patients with any type of vein occlusion were
compared with 762 control subjects in nine studies
(4). Mean total homocysteine levels in cases were
between 10.2 and 18.4 but in controls this figures
were between 7 and 14 (umol/L). The trend was for
higher total homocysteine levels in cases when
compared with controls and the combined standard
difference was significant (4). Our study had similar
results for cases (14.1) and for controls (8.97).

Retinal vein occlusive disease can involved
central trunks or branches of the retinal veins and is
a significant cause of ocular morbidity. Although
retinal vein occlusion has a number of common
known risk factors including hypertension, diabetes
and arteriosclerosis, but young otherwise healthy
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adults with retinal vein occlusion raise questions as
to the etiology of vein occlusion and the classic risk
factors do not fully explain these relationships.
Recently, elevated plasma homocysteine has been
shown to be an independent risk factor for retinal
vein occlusion in some studies (11-21).

However, not all reported studies have
demonstrated a relationship between elevated plasma
homocysteine and retinal vein occlusion (22-24).
These later studies support the hypothesis that
hyperhomocysteinemia is more likely a marker of
atherosclerosis and the consequence of other well
established risk factors.

Similarly, elevated plasma homocysteine has
been shown to be an independent risk factor for
central retinal artery occlusion (CRAO) (4, 5, 14, 15,
20), ischemic optic neuropathy (5), Behget's disease
(25) and pseudoexfoliation glaucoma (26).

The etiology of elevated serum homocysteine is
multifactorial. Homocysteine is a metabolite of
methionine and can be converted back to methionine
or to cysteine via remethylation or transsulfuration.
The enzyme methylenetetrahydrofolate reductase
(MTHFR) is a pivotal enzyme in homocysteine
metabolism. The genetically determined
thermolabile variant of MTHFR which exerts less
enzymatic activity has received considerable
attention. However, most reported studies fail to
demonstrate correlation between homozygosity for
thermolabile MTHFR and retinal vascular disease (4,
21, 23, 27, 28). These contrasting reports of the
relation between TT genotype and total
homocysteine (tH) levels may be related to the age
of the patients studied. Genetic determinants of tH
may be more important in younger patients with
premature vascular disease, whereas nutritional
factors may be more important in older patients (28).

The most important nutritional factors include the
vitamins folate, B6 and B12 and excessive intake of
methionine rich proteins (7). Therapy with folic acid,
vitamin B6 and Vitamin B12 has been shown to lower
homocysteine levels and may prevent venous occlusive
disease in patients with hyperhomocysteinemia (8).
Increasing age, male gender, race, renal failure,
diabetes mellitus, hypothyroidism and psoriasis,
tobacco smoking and excessive alcohol and caffeine
also are known factors that elevate tH levels (4). The
increasing level of homocysteine in patients with
retinal vein occlusion probably reflects numerous
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causes, including lifestyle determinants, serum
vitamin status and genetic components. The exact
mechanism by which homocysteine affects the
vascular system is poorly understood, but there is
increasing evidence that homocysteine decreases
production of prostacyclin, nitric oxide and
thrombomodulin  production (7). In addition,
endothelial cell damage occurs by the generation of
reactive oxygen species such as superoxide anions
and hydrogen peroxide (4). There is also
experimental evidence that homocysteine can
accelerate the development of atherosclerotic lesions
by initiating a cascade of inflammatory pathways
mediated by tissue factor and receptor for advance
glycation end products (4).

Our study has the following limitations: it was
retrospective; homocysteine was not measured at the
time of the acute retinal vein occlusion. It is possible
that the homocysteine levels may have change after
the initial diagnosis of retinal wvein occlusion.
Treatment of associated systemic diseases such as
hypertension would result in decreased plasma
homocysteine levels (6). Recently it has been shown
that homocysteine levels elevated after tissue
infarction (4). Therefore higher homocysteine levels
after ischemic events may be a result rather than a
cause of the acute vascular event. Another source of
confusion regarding homocysteine is the multiple
methods of laboratory measurements leading to
different normal ranges. Our study demonstrates that
elevated plasma homocysteine is statistically more
prevalent in patients with retinal vein occlusion.
Although large — scale randomized prospective trials
will be required to confirm that reducing plasma
homocysteine  levels results in  decreased
atherothrombotic vascular disease.

Treatment of hyperhomocysteinemia is relatively
simple, safe and inexpensive and numerous studies
have proposed that a dietary folic acid supplement
should be recommended to reduce plasma
homocysteine levels in the general population (6). In
conclusion, we currently recommend that the
assessment of patients with retinal vein occlusion
should include measurement of total plasma
homocysteine especially in young patients and those
without common main risk factors.
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