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Abstract Background: Homocysteine is regarded as a risk factor for coronary artery disease, stroke, dementia and peripheral
vascular disease. Present study aims to identify any correlation between serum vit-B12 and homocysteine levels in patients
with ischemic heart disease at a tertiary hospital. Material and Methods: Present study was a prospective, observational
study. Cases were selected among patients admitted to the Medicine Intensive Care unit, with symptoms of acute
myocardial infarction with or without electrocardiographic signs of elevated ST segment. Age and BMI matched controls
were selected from patients attending outpatient clinic, who had no history of cardiovascular disease or other chronic
diseases such as renal failure. Results: Total 100 cases and 100 controls (age and BMI) matched controls were considered
for present study. Risk factors to ischemic heart disease such as hypertension, diabetes melitus, smoking, sedentary life-
style, family history for coronary disease and family history for hypertension were significantly more in cases as compared
to controls and difference was statistically significant. We noted raised serum Homocysteine levels in cases as compared
to controls, difference was statistically significant. Also serum vitamin B12 levels were less in cases as compared to
controls, difference was statistically significant. Conclusion: We noted raised serum Homocysteine levels in cases as
compared to controls, difference was statistically significant. Also serum vitamin B12 levels were less in cases as compared
to controls, difference was statistically significant. vitamin B12 deficiency causing hyperhomocysteinemia may be a risk
factor for cardiovascular disease and important for prediction of future cardiovascular disease.
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_ methionine). Vitamin B12 acts with folic acid and vitamin

B6 to control homocysteine levels. Homocysteine (Hey) is
Quick Response Code: a sulfur containing amino acid and is formed during
Website: metabolism of methionine, an essential amino acid derived
www.medpulse.in from dietary protein Homocysteine is regarded as a risk
factor for coronary artery disease, stroke, dementia and
peripheral vascular disease.! Elevated homocysteine level
may be due to genetic defects and dietary factors including
low intake of vitamin B12, B6 and folic acid. Several
studies concluded that increased homocysteine increases
the risk of cardiovascular disease through several
mechanisms: impaired endothelial function, increased
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INTRODUCTION oxidative stress, changes in lipid metabolism, induction of
Vitamin B12 is a water-soluble vitamin needed for normal thrombosis.> While, some studies claimed that the
nerve cell activity, DNA replication, and production of the measurement and interpretation of levels of homocysteine
mood-affecting  substance = SAMe  (S-adenosyl-L- and other analytes in the days following the acute stroke
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event may also be debatable.’* Raised homocysteine could
be an epiphenomenon of the acute stressful event rather
than an actual risk factor for stroke.> Previous hallmark
clinical studies on the benefits of nutrients
supplementation for decreasing Hcy levels and, in
consequence, cardiovascular,  cerebrovascular  or
peripheral artery disease showed contradictory results.®’
Present study aims to identify any correlation between
serum vit-B12 and homocysteine levels in patients with
ischemic heart disease at a tertiary hospital.

MATERIAL AND METHODS

Present study was A prospective, observational study
conducted in Department of General Medicine, Pacific
Institute of Medical Sciences, Udaipur, during June 2019
to November 2019 Approval was taken from ethical
committee for present study. Cases were selected among
patients admitted to the Medicine Intensive Care unit, with
symptoms of acute myocardial infarction with or without
electrocardiographic signs of elevated ST segment. Age
and BMI matched controls were selected from patients
attending outpatient clinic, who had no history of
cardiovascular disease or other chronic diseases such as
renal failure. Patients with chronic kidney disease, hepatic
dysfunction, known endocrinal (except diabetes mellitus)
or rheumatologic diseases or chronic infections, and
patients being treated with vitamins were excluded from
the study. All cases were interviewed for smoking and
physical activity. Height, weight were measured and body
mass index (BMI) was calculated. Data on clinical history
of hypertension (HTN) and diabetes mellitus (DM) and
medications (antihypertensive, lipid lowering, and oral
hypoglycemic agents) were also noted. Informed consent
was taken from subjects. Venous blood samples from the
cases were obtained at baseline from 8-12 hours after
symptom presentation, and in OPD from controls and
plasma was immediately obtained by centrifugation at 4°C,
for 15 minutes at 3000 rpm. Statistical analysis was carried
out using SPSS Version 23 (Chicago, IL, USA). Data are
presented as mean = SD, median (range) or number (%)
unless specified. All parametric data were analyzed by
Student’s t test. All non parametric data were analyzed by
chi-square test. A p-value of <0.05 was considered
statistically significant.

RESULTS

Total 100 cases and 100 controls (age and BMI) matched
controls were considered for present study. Risk factors to
ischemic heart disease such as hypertension, diabetes
melitus, smoking, sedentary life- style, family history for
coronary disease and family history for hypertension were
significantly more in cases as compared to controls and
difference was statistically significant.

Table 1: Baseline characteristics and prevalence of cardiovascular
risk factors

Variable Cases Controls p value
Age (years)
Total 54.2+85 54.6+9.8 0.72
Males 51.6+7.3 51.2+8.2 0.71
Females 56.2+7.9 56.6 £ 8.3 0.76
Body mass index (Kg/m2) 25.7+3.9 25.6+4.6 0.63
Risk factor
Hypertension (%) 67 8 0.012
Diabetes melitus (%) 29 5 0.021
Smoking 32 9 0.032
Sedentary Life- style (%) 35 19 0.023
family history for 59 36 0.036
coronary disease (%)
family history for 52 33 0.039

hypertension (%)

We noted raised serum Homocysteine levels in cases as
compared to controls, difference was statistically
significant. Also serum vitamin B12 levels were less in
cases as compared to controls, difference was statistically
significant.

Table 2: Comparison of Homocysteine and vitamin B12 levels

Cases Controls p-value
Homocysteine 18.21+6.94 9.13+6.14 0.001
umol/L
Vitamin 356.25 +104.27 467.75 £ 167.57 0.012
B12 pg/ml
DISCUSSION

Vitamin B12 is mainly present in animal proteins,
particularly in organ meat especially in liver and to a lesser
extent in sea foods and dairy products. In Indians, low
plasma vitamin B12 has been attributed to vegetarianism
as found in food consumption surveys.®? Low vitamin B12
concentration and hyperhomocysteinemia (HHC) are
common in Indian men, particularly in vegetarians and
urban residents.' A number of studies have found that
Indians and South East Asians including those living in
USA have higher levels of homocysteine compared to
Americans and Europeans, which translates into 2—4 times
higher risk of cerebrovascular disease.!"'? In elderly
individuals there is atrophy of gastric mucosa, reduction of
gastric acid and pepsin secretion resulting in reduced B12
absorption. This may result in elevated homocysteine
levels in elderly. Chronic alcohol consumption is
associated with elevated homocysteine levels, probably
because of the effect of alcohol on vitamin levels. In
contrast, moderate alcohol consumption appears to be
associated with low homocysteine levels.® The evidence
for a causal link between HHC and stroke has also been
strengthened by a meta-analytic study based on the
principle of Mendelian randomization.'* Some hospital- or
community-based studies from India have also shown a
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high prevalence of B12 deficiency in both rural and urban
population.!®!* Singh D' noted that serum Homocysteine
concentration was found to be significantly high in
cigarette smokers as compared to non-smokers. In present
study smoking was significantly more in cases. Cigarette
smoking is known to be associated with a raised plasma
Homocysteine level. Smokers also tend to have lower
levels of B vitamins, folate, vitamin B6 and vitamin B12,
all of which affect Homocysteine levels by acting as
cofactors (vitamin B6 and B12) or co-substrate (folate) for
the enzymes controlling Homocysteine metabolism.'® In
an Iranian study, there was no significant difference in
mean serum vit B12, tHcy and folate between the ischemic
and non ischemic groups. Yet after adjusting for
confounding factors including age, sex, BMI, smoking and
cholesterol using Multiple Logistic Regression model, the
relation remained nonsignificant.!” Jagota D et al.. noted a
significant relationship between hyperhomocysteinemia,
Vit B12 deficiency and folate deficiency with ischemic and
nonischemic group. There was significant correlation
between Hcys, Folic Acid and Vit B12 levels in CHD
patients.'® Similar findings were noted in present study.
Vitamin B12 deficiency and hyperhomocysteinemia were
associated  with  traditional and non-traditional
cardiovascular risk factors and were independently
associated with dyslipidemia even after adjustment for all
other risk factors in Indian patients with CAD. Thus,
vitamin B12 deficiency causing hyperhomocysteinemia
may be a risk factor for cardiovascular disease and
important for prediction of future cardiovascular disease. !
However, a systematic review of cohort studies showed
limited evidence of vitamin B12 deficiency and morbidity
and mortality from cardiovascular disease, and a meta-
analysis of several studies done with vitamin B12 and
folate supplementation failed to show a decrease in
coronary artery events.’?! The possible management is to
use vitamin B for patient risk management. and long-term
folate acid-based vitamin therapy is independently

associated with reduced mortality in
hyperhomocysteinemic patients with cardiovascular
disease, and with a decrease in homocysteine

concentration.?? Larger studies are required to confirmed
these patients.

CONCLUSION

We noted raised serum Homocysteine levels in cases as
compared to controls, difference was statistically
significant. Also serum vitamin B12 levels were less in
cases as compared to controls, difference was statistically
significant.  vitamin ~ B12  deficiency  causing
hyperhomocysteinemia may be a risk factor for
cardiovascular disease and important for prediction of
future cardiovascular disease.
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