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Abstract

Objective To determine the association between hyperho-
mocysteinaemia and coronary artery disease (CAD) in a
sample of Sri Lankans.

Design A case control study.
Setting Asiri Hospital, Kirula Road, Colombo 5, Sri Lanka.

Subjects 105 patients with coronary artery disease and 112
controls.

Method Fasting serum homocysteine levels were mea-
sured in 105 patients diagnosed as having CAD and in 112
unmatched controls. All patients admitted with clinical,
electrocardiographical, biochemical or echocardiographical
evidence of CAD were included in the study. Controls were
selected from subjects admitted for health screening.

Results 105 patients with CAD and 112 controls
(unmatched for age and sex) were studied. A serum
homocysteine level in excess of 18.2 umol/l was consid-
ered high. Confounding effects of other conventional risk
factors for CAD were controlled using multivariate logical
regression analysis.

Conclusion Hyperhomocysteinaemia is significantly
associated with CAD. Multivariate logistic regression
analysis indicated that the association between
hyperhomocysteinaemia and CAD was confounded by
other risk factors. However, statistical analysis revealed a
significant independent association between hyperhomo-
cysteinaemia and CAD (adjusted odds ratio = 2.881).

Introduction

Hyperhomocysteinaemia is an independent risk fac-
tor for CAD (1,2). It predisposes to premature athero-throm-
botic occlusion (3,4) of coronary as well as other vessels
(5-8).

Homocysteine is a metabolic intermediary with a
highly reactive thiol or sulfhydril moiety responsible for
pathogenesis. It is formed during the metabolism of
methionine, a sulphur containing essential amino acid in
the diet (9). Once formed homocysteine is either trans-
sulfurated by cystathionine--synthase or remethylated
by methylene tetrahydrofolate reductase (10). Cystathion-
ine-B-synthase is deficient totally in homocysteinuria and
partially in its carrier state, leading to high levels of

homocyteine (11). Methylene tetrahydrofolate reductase
requires vitamins B6, B12 and folate as co-factors (10).
Dietary deficiency of these vitamins (12,13) or high
methionine content of the western diet (14,15) causes
moderate hyperhomocysteinaemia.

High levels of homocysteine are also associated with
most conventional risk factors of CAD, namely advancing
age, male sex, body weight, physical inactivity, smoking,
hypertension, diabetes mellitus, hypercholesterolaemia,
and chronic rena failure (13).

Various mechanisms have been postulated to explain
the morbidity of hyperhomocysteinaemia, namely athero-
sclerosis(16,17), endothelial dysfunction (18,19) and throm-
bosis (16,20). Pathological effects identical to those seen
in man have been reproduced in animal models (16).

Vitamin supplementation has been reported to reduce
(21) or even normalise (22) serum homocysteine levels and
to prevent atherosclerosis (21) and thrombotic events (16).

A study done in a semi-urban population in Sri Lanka
(23) has shown a 3-fold increased risk for CAD in those
with hyperhomocysteinaemia. However, a South Indian
study (24) failed to show any association between
hyperhomocysteinaemia and CAD. The aim of the present
study was to ascertain whether hyperhomocysteinaemia
is associated with CAD in the sample studied.

Method

105 patients and 112 controls were studied. The
patients were consecutive patients admitted to Asiri Hos-
pital, Colombo 5, between April 2001 and March 2002 with
CAD characterised by an acute coronary syndrome (stable
angina, unstable angina or myocardia infarction) or those
with a documented past history of such a condition. 112
consecutive subjects admitted for routine health screen-
ing during the same period were recruited as controls.

The diagnosis of an acute coronary syndrome was
made on the presence of one or more of the following docu-
mented findings: clinical: presence of highly suggestive
symptoms, being on treatment that relieves relevant
symptomsie. chest pain on exertion or at rest; electrocardio-
graphical: highly suggestive changes of cardiac ischaemia
on an ECG taken at rest or during treadmill exercise;
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biochemical: cardiac troponin T or | positivity, cardiac en-
zymes creatinine phosphokinase and CPK-MB fraction el-
evated to the suggestive range; echocardiographical: pres-
ence of a fresh infarct or a scar of an old infarct in the
myocardium; or angiographical: critical occlusion of one
or more coronary arteries. Cases with chronic renal failure
and controls with evidence of chronic renal failure, cere-
brovascular accidents, peripheral vascular disease or a past
history of deep vein thrombosis were excluded. Informed
consent was obtained from all subjects recruited into the
study.

10 ml of venous blood was obtained from all subjects
after 14 hours of fasting. Serum homocysteine levels were
measured by fluorescence polarisation immunoassay us-
ing FDA-approved test kits. Fasting blood glucose levels
and lipid profiles were also measured. A serum homocys-
teine level in excess of 18.2 pmol/l (90" percentile of the
controls) was considered as high (8,14). All subjects who
had afasting blood glucose level above 7 mmol/l (110 mg/dl)
were diagnosed as having diabetes; those with a resting
blood pressure above 160/90 mmHg were diagnosed as
having hypertension. Subjects with a documented history
of diabetes or hypertension currently on treatment were
also classified as diabetics or hypertensives.

The association between hyperhomocysteinaemia
and CAD was investigated using Chi square test. A logis-
tic regression model was used to control confounding
factors. Analysis was done using SPSS.

Results

The 105 cases and 112 controls had a mean age of
58.6 years (SD 11.4) and 52.2 (SD 10.7) respectively. Of the
105 cases 64 were males and of the 112 controls 80 were
males (Table 1). The controls were younger, had a lesser
prevalence of diabetes, hypertension and cerebrovascular
disease as compared to the cases (Table 1).

In univariate analysis there was no association
between serum homocysteine levels and CAD (x>=2.461)
(Table 2). In a multivariate analysis using a logistic regres-
sion model hyperhomocysteinaemia was a significant pre-
dictor of CAD after controlling for age, sex and presence
or absence of diabetes mellitus (adjusted odds ratio 2.881
(95% confidence interval = 1.138-7.294) (Table 3). In the
multivariate model considered, age and presence of diabe-
tes, but not sex, were significant predictors of CAD. The
presence of hyperhomocysteinaemia increases the risk of
CAD about 3-fold.

Tablel. Characteristicsof the population

Variable
N

Sex

Mae 63
Female 42
Age (years)

30-49 27
50-59 29
60-69 29
>70 20
Hypertension*

Yes 59

No 45
Diabetes*

Yes 53

No 51
Cerebrovascular disease

Yes 16
No 89

* There were no data for 4 persons

90

Cases

Controls
% N %
60.0 80 714
40.0 32 28.6
257 53 473
276 30 26.8
276 24 214
19.0 5 45
56.7 41 376
433 63 624
51.0 31 284
49.0 78 716
15.2 0 0
84.8 112 100.0
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Table2. Association between serum homocysteinelevelsand coronary artery disease

Cases Controls Odds ratio
N % N % (95% ClI)
Serum homocysteine level
Normal 88(84) 108 (91) 1.897
(=18.2pumolll) (0.845-4.259)
High
(>18.2umol/l) 17(16) 11(09)
Table 3. Resultsof logistic regression analysis
Variable Regression p-value Odds ratio
coefficient (95% confidence interval)

Constant -3.014 0.001
Hyperhomocysteinaemia®

1.058 0.026 2.881(1.138-7.294)
Age 0.051 0.001 1.053(1.023)=1.084)
Diabetes mellitus® 0.819 0.009 2.269(1.223-4.210)
Sext -0.472 0.161 0.624(0.322-1.207)

@ Reference group is homocysteinaemia < 18.2 pumol/I
5 Reference group is no diabetes mellitus
¥ Reference group is femae

Discussion

The results of this study show a 3-fold increase in the
risk of CAD among persons with hyperhomocysteinaemia
as compared to persons with normal levels after control-
ling for other potential risk factors such as sex, age and
presence of diabetes mellitus. The results of this study are
similar to the earlier study done in Sri Lanka in a semi-
urban population (23). In the past conflicting results have
been reported regarding the association between hyperho-
mocysteinaemia and CAD. This is probably due to the
studies being done in different populations which have
diverse ethnic or genetic backgrounds (23,24,25), differ-
ences in prevalence of other risk factors such as coexist-
ent diabetes (13) or differences in dietary habits (14).
Inconclusive results may have also been due to differ-
ences in case definitions and inadequate sample sizes.

Mild hyperhomocysteinaemia is associated with
atherothrombotic disorders, such as coronary (1,2,23,24),
cerebral (5), retinal (6) and periphera vascular disease (7)
and venous thrombosis (8). It has been suggested that
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some conventional risk factors of CAD operate by con-
verting homocysteine into a more reactive form (4) and
also that actions of homocysteine explain many key patho-
logical changes of atherosclerosis (3). Homocysteine has
been implicated in the pathogenesis of vascular disease
(22).

Standard management of hyperhomocysteinaemia
includes therapy with vitamins B6, B12 and folic acid
(13,21,22), a cheap and acceptable intervention. lden-
tification and treatment of high risk subjects with hyper-
homocysteinaemia may reduce the incidence of CAD in Sri
Lankans. A long term study with a larger number of
patients and controls is necessary to confirm the results of
this study. Although 18.2 pmol/l is taken as the upper limit
of normal serum homocysteine level patients with a lower
level of homocysteine may need treatment in the clinical
setting. If this intervention can significantly reduce the
incidence of CAD, assessment of serum homocysteine
levels at regular intervals may be considered routine in the
future.
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