Review: High levels of homocysteine are associated with an
increased risk for cardiovascular disease
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Questions

Data extraction

Are high levels of homocysteine associated
with an increased risk for cardiovascular
disease? Can levels of homocysteine be
decreased by folic acid, either alone or
combined with vitamin B6 or B12?

Data were extracted on study design and
setting; patient selection criteria, characteristics, and outcomes; homocysteine levels; and use of folic acid and vitamins B6
and B12. Data were not combined because
of study dissimilarities.

Data sources
Epidemiologic studies (randomized controlled trials and cohort, case–control, and
cross-sectional studies) were identified by
searching MEDLINE (1965 to January
1999) using the terms coronary heart disease, cerebrovascular disease, peripheral
vascular disease, and atherosclerosis combined with the terms homocysteine, B6,
B12, and folic acid. Bibliographies of relevant studies were also checked.

Study selection
All prospective and retrospective studies
were included if they evaluated > 150 patients who were considered to be cases, if
they were published after 1995, and if they
measured the association between homocysteine levels and cardiovascular disease or the
intake of folic acid or vitamins B6 and B12.

Conclusions
Main results
Cross-sectional and case–control studies
showed an association between plasma
homocysteine levels and carotid disease
(5 studies), coronary disease (2 studies),
peripheral vascular disease (1 study), and
aortic atherosclerotic disease (1 study). 5 of
7 case–control and cross-sectional studies
showed an association with increased atherosclerotic vascular disease. 10 of 13 nested
case–control studies and 1 cohort study
showed an association between high levels
of homocysteine and increased cardiovascular disease. A decreased risk for cardiovascular disease was also shown with high levels
of folate (3 of 5 prospective and 1 of 2 retrospective studies) and vitamin B6 (2 of 2
prospective and 2 of 2 retrospective studies)
but not with high levels of vitamin B12

Commentary
Eikelboom and colleagues show a relation not only between homocysteine levels and arterial occlusive events but also between high
homocysteine levels and low levels of vitamin B12 and folate. These
low levels are higher than levels for classic deficiency (megaloblastic
anemia). The 20% to 40% increased risk for occlusive events is
similar to the increased risk for coronary artery disease mortality
associated with a serum cholesterol level in the range of 7.5 mmol/L
(240 mg/dL) to 6.2 mmol/L (220 mg/dL) (1); it is also similar to the
increased risk for stroke associated with an increase of about 5 to 6
mm Hg in diastolic blood pressure in patients with hypertension.
Causes of high levels of homocysteine include genetic abnormalities for cystathionine synthase (heterozygotes) and methylenetetrahydrofolate reductase, poor nutrition, and probably smoking. In
patients with the highest serum homocysteine levels (those homozygous for a defective β-cystathionine synthase enzyme), venous
thrombosis often occurs if other risk factors, such as factor V Leiden
or methylenetetrahydrofolate reductase mutations, are present (2, 3).
Supplements of vitamin B12 or folate, or both, may reduce the
level of homocysteine. Folate supplementation has already been
shown to decrease rates of neural tube defects in children whose
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(1 prospective and 2 retrospective studies).
No randomized controlled trials have evaluated the effect of decreasing homocysteine
levels on cardiovascular events, but 9 are
under way (> 53 000 patients are scheduled
to be enrolled).

Epidemiologic studies show that high levels
of homocysteine are associated with an
increased risk for cardiovascular disease.
Some variation across study types exists,
with prospective studies showing less consistency of association than restrospective
studies.
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mothers traditionally would not be considered to have folate deficiency. Folate supplements (e.g., folic acid, orange juice, liver, kidney,
and spinach) are not dangerous or expensive. No trials have shown
that reducing levels of homocysteine will reduce cardiovascular
events, but many are under way; we may therefore soon know
whether daily supplements of folate are beneficial.
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