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ABSTRACT
Objectives: This study was conducted to know the association between homocysteine levels in acute
myocardial infarction patients and to compare with the first degree relative of the patients and controls
attending R. L. Jalappa Hospital, affiliated to Sri Devaraj Urs Medical College, Kolar:
Methodology: The study included 50 acute myocardial infarction patients, 50 first degree relative of _
the patients and 50 healthy controls. Serum homocysteine levels were measured in all the groups and
the levels were studied and compared among the groups. Serum homocysteine was assayed by
chemiluminescence microparticle immunoassay.
Results: The mean Homocysteine levels in the patient group were 25.2+14.7umol/l and in the first
degree relative of the patient, it was 14.1+3.4 umol/l and in controls was 11.7+2.9u mol/l .The levels
were higher in patients when compared to the other two groups. Homocysteine levels were elevated in
64% of the patients, and 32% of the first degree relative and 18% of controls. Hyperhomocysteinemia
without any risk factors was present in 18% of the patients.
Conclustion: Homocysteine emerged as an independent risk factor in acute myocardial infarction.
Therefore it should be evaluated in all patients with acute myocardial Infarction.
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INTRODUCTION

Homocysteine is a non essential, sulphur

in urban India and two-fold higher in

rural India than in the United States."”

containing amino acid and it is an intermediate
from the metabolic demethylation of dietary
methionine." Elevated homocysteine levels play
a potential role in the pathogenisis of
atherosclerosis, thromboembolism and vascular

endothelial damage. The prevalence of

coronary artery disease is four-fold higher
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Hyperhomocysteinemia is risk factor of
cardiovascular events in patients with coronary
artery disease and the risk of sudden acute
myocardial infarction is increased in
hyperhomocysteimic patients."”

Recent epidemiological data have shown
that hyperhomocysteinemia can be detected in
20 and 40% of patients with coronary artery
disease and cerebrovascular disease,
respectively.”  Patients with angiographically
determined coronary artery disease have been
reported to experience a concentration
dependent increase in risk of death with
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increased homocysteine concentration.”

Prospective studies found an increased risk of
myocardial infarction among patients with
moderate hyperhomocysteinemia.” The risk of
any coronary heart disease event increased
approximately 20% for each increase of 5 micro
mol of homocysteine.”” The higher total
homocysteine in young offspring of parents with
coronary heart disease suggests that elevated
total homocysteine precedes manifestation of
coronary heart disease.” Morris et al found a
significant relation between homocysteine
and heart attack or stroke, especially in
postmenopausal women, in the United states
third national health and examination
survey(NHANES I11) study."”

MATERIALSAND METHODS

The present study was done on 50 acute
myocardial infarction patients who were
diagnosed clinically, biochemically and
electrocardiographically and were selected on
the basis of simple random sampling method and
50 of their first degree relative and 50 age and sex
matched healthy controls.

Patients with Myocardial infarction (MI)
who were on anti-convulsants, bronchodilators,
methotrexate and cyclosporine and patients with
MI who were suspected of having
hypothyroidism, malignancy, renal disorder and
liver disorder were excluded from the study.
A detailed history and thorough clinical
examination was done as per the proforma and
were investigated further.

The levels of homocysteine were
measured in acute myocardial infarction patient

and any of his first degree relative and selected

age and sex matched healthy controls. The levels
were analysed and compared between different
groups.

The following investigations were done
on admission of patients complete haemogram,
urine routine, ECG, serum homocysteine levels,
CK-MB or cardiac troponin ,blood urea, serum
creatinine, liver function tests, thyroid
stimulating hormone. Fasting blood was
collected from all the patients, and their first
degree relative and the healthy controls.

All the subjects gave their informed consent.

Serum was separated and quantitative
analysis of serum homocysteine was performed
using chemiluminescence microparticle
immunoassay (CMIA) on the ARCHITECT 1
System.

The values were considered normal when

below 15umol/L.

STATISTICAL ANALYSIS

The results were analysed by calculating
percentages, the mean values, the standard
deviation, standard error, independent student t
test.

The observed values were compared with
the table values at 0.05 p level of significance for
the corresponding degrees freedom
P<0.05 was significant
P>0.05 was not significant.

SPSS version 14 software was used for statistical

analysis.

OBSERVATIONAND RESULTS

In this study, 50 patients with evidence of
acute myocardial infarction, the first degree
relatives of the patients and 50 controls were

16 J Clin Biomed Sci 2012 ; 2 (1)



Vasubabu N et al

recruited. Homocysteine levels were studied in
all the groups (table 1). Majority of the cases
were between 41-50 yrs, controls were between
41-50 yrs and the first degree relatives of the
patients were less than 30 yrs.

Chest pain was the most common symptom

present in all patients (100%), followed by
sweating (58%), and dyspnoea (34%). vomiting
was present in 10% and palpitation in 5%.
In this study, smoking (52%) was the most
common risk factor followed by Hypertension
(46%). Dyslipidemia was present in 40% of the
patients and diabetes in 30 % (table 2).

The mean homocysteine level in the cases
was 25.2£14.74 umol/l and in controls it was
11.7 £2.93 umol/l
relatives of the patient it was 14.1+3.39 umol/I

and in the first degree

The mean homocysteine level in vegetarians was
32.189414.56 umol/l and in non vegetarians, it
was 19.327+12.29 pmol/l
statistically significant (p value=0.001)(table 3).

which was

The mean serum homocysteine level
(31.1£16.2) umol/l was higher among smokers
when compared to non smokers (18.9+2.0)
umol/l which was statistically significant (p
value=0.003).

The mean serum homocysteine levels
(32.9£16.7) pmol/l was high among
hypertensives when compared to
normotensives (18.7+8.9) umol/l which was
statistically significant(p value-<0.001)
(table 4).

The mean serum homocysteine levels was
higher in diabetics (35.0418.8 pmol/l ) when
compared to non diabetics (21.1+10.4 umol/l)
which was statistically significant(p
value=0.001)(table 5).

The mean serum homocysteine levels
among dyslipidemics (37.6+14.1 umol/l) was
higher compared to normolipidemics(17.0+7.8
umol/l) which was statistically significant(p
value-<0.001).

The mean serum homocysteine levels in

cases (25.2 umol/l) was greater compared to the
first degree relative (14.1 pmol/l) which was
statistically significant (p value-<0.001).
The mean homocysteine levels in cases (25.2
umol/l) was more than controls (11.7 pmol/l)
which was statistically significant (p value-
<0.001)

The mean homocysteine levels in the first
degree relative of the patient (14.1 umol/l) was
greater than that of controls (11.7 pmol/l) which
was statistically significant (p value-<0.001).

DISCUSSION

Fifty cases of acute myocardial infarction,
fifty cases of their first degree relatives and fifty
controls were taken for the study and compared.
The mean ages of cases (53.86 years), relatives
(30 years), controls (53.86 years) were
comparable to other studies. Most of the cases
were between 41-50 years (34%) and the first
degree relative of the patient was less than 30
years (58%) and controls were between 41-50
years (36%).

The minimum age at which acute
myocardial infarction that had occurred in this
study was 25 years. The study consisted of
predominantly males, and was comparable with
other studies. This may be attributed to the
protective effects of oestrogen in premenopausal
age.

In this study chest pain was the most
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Table 1: - Characteristics and laboratory data of the study subjects

Parameters Cases Controls First degree relative
Meanage 53.86 53.86 30

Sex(M/F) 42/8 42/8 36/14

Serum Homocysteine 25.2+14.74 11.7+£2.93 14.143.39

(1 mol/l)

Table 2 : Risk factors in cases

Risk factors No of cases Percentage (%)
Smoking 26 52
Hypertension 23 46
Diabetes 15 30
Dyslipidemia 20 40

Table 3: Comparison of mean homocysteine levels between vegetarians and non vegetarians

in cases
Vegetarian Non-vegetarian  t value  p value
Serum Homocysteine  32.189+14.56  19.327+12.29 3.42 0.001

(n mol/l)

Table 4: Comparison of mean homocysteine levels between hypertensives and normotensives

in cases

Hypertensive Normotensives t value p value

Serum Homocysteine  32.9 £16.7 18.7+ 8.9 3.83 <0.001
(1 mol/1)
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Table 5: Comparison of mean homocysteine levels between diabetics and non diabetics in

cases
Diabetics Non diabetics t value p value
Serum Homocysteine  35.0 £18.8  21.1 £ 104 3.38 0.001

(1 mol/)

common symptom and was present in all patients
(100%). Sweating was also present in most of the
patients (58%). Dyspnoea was also present in
significant number of patients (34%). Vomiting
was present in 10% of the patients and
palpitation was present in 4% of the patients.

The mean homocysteine levels of cases
were 25.2414.17 pmol/l and in controls it was
11.7+2.9 umol/l. There was moderate
hyperhomocysteinemia (15-30p mol/L) in
cases.

In controls, the mean homocysteine levels
were within normal range (<15p mol/L). The
levels of homocysteine in cases were twice that
of controls. This was correlating with Angeline
et al study where levels in cases were also twice
that of controls. In Joshanghani et al and Saleh et
al study, the mean homocysteine levels were
more in cases than controls. In this study, the
levels were also high in cases when compared to

10,
controls.""""

Hyperhomocysteinemia(>15p
mol/L) was present in 64% of the cases in this
study and it was present in 18% of the patients
without any risk factor. Hyperhomocysteinemia
(>15 pmol/l) was also present in 32% of the first
degree relative and 18% of controls.

The mean homocysteine levels in male
first degree relative were 14.4 umol/l and in
female first degree relative were 13.3 pmol/l

and when compared with Kark et al study,

similar results were found.”’ The mean
homocysteine level in vegetarian patients
(32.189+14.56 pumol/l) was higher as compared
patients (19.327+12.29

and it correlated with the results of

to non-vegetarian
umol/1)
Jayantee et al study.” Vegetarian patients
showed higher homocysteine levels compared to
non vegetarians in this study.

In this study smoking was the most
common risk factor and was present in 52% of
the patients, diabetes mellitus was present in
30% of the patients and hypertension was
present in 46% of patients. The study by Saleh et
al showed that smoking was present in 54% of
patients and diabetes mellitus in 44% of patients
and hypertension in 30% of patients.""’

Among cases, the levels of homocysteine
in smokers in our study were elevated and it was
around 31.1+16.2 umol/l when compared to
18.942.0 pmol/l in non-smokers. This was
comparable with the study done by Shahid et
al.™

Among the cases the levels of
homocysteine in diabetics were elevated and it
was around 35.0+18.8 pmol/l when compared
to 21.1+10.4 pmol/l in non diabetics .This
elevation of levels were also seen in the other
study by Arshad et al."’ Among cases, the
levels of homocysteine in hypertensives were
elevated and it was around 32.9+16.7 pmol/l
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compared to 18.7£8.9 pmol/l in non
hypertensives. This elevation was also seen in
other study by Vyssoulis etal."”

The mean levels of Total Cholesterol
(181.16 mg/dl), LDL (97.68 mg/dl),
Triglyceride(147.96 mg/dl), HDL(39.86 mg/dl)
were less in this study when compared to other

[in

study by Saleh etal.” ' The mean homocysteine
Levels in dyslipidemics (37.6=14 umol/l) were
more compared to normolipidemics(17.0+7.8
umol/1).

The mean levels of homocysteine in cases
were 25.24pumol/l and in the first degree relative
of the patient, mean homocysteine levels were
14.10pmol/l. When their mean levels were
compared by independent student t-test, there
was statistical significance with a p value of
<0.001. The mean levels of homocysteine in
cases were 25.24pmol/l and in controls, it was
11.73 pmol/l. When their mean levels were
compared by independent student t-test, there
was statistical significance with a p value of
<0.001.

The mean levels of homocysteine in
controls were 11.7 pmol/l and in the first degree
relative of the patient, it was 14.1 pmol/l. When
their mean levels were compared by independent
student t-test, there was statistical significance
with a p value of <0.001. The mean
homocysteine levels were compared between
the three groups and there was significant
difference with a p value 0f<0.001.

CONCLUSION
Homocysteine levels were elevated in
patients with acute myocardial infarction.

Hyperhomocysteinemia (>15 pmol) was present

in 64% (n=32) of the patients, 32% (n=16) of the
first degree relative and 18% of controls (n=9) in
this study. Hyperhomocysteinemia without any
risk factor was present in 18 % (n=9) of the
patients in this study.

The first degree relative of the patients has
a higher mean homocysteine levels when
compared to the controls. Significantly higher
levels of homocysteine were present in smokers,
hypertensive patients, diabetic patients and
dyslipidemic patients when compared to non
smokers, normotensives, non Diabetics
and normo lipidemics respectively.
Hyperhomocysteinemia has emerged as a strong
and independent risk factor for acute myocardial

infarction.

REFERENCES

1.Angeline T, Aruna RT, Ramadevi K, Mohan K,
Nirmala J. Homocysteine status and acute
myocardial infaction among tamilians. Indian
Biochem 2005;20(1):18-20.

2. Kumar A, Khan SA, Parvez A, Zaheer MS,
Rabbani MU. The prevalence of
Hyperhomocysteinemia and its correlation with
conventional risk factors in young patiénts with
myocardial infarction in a tertiary care centre in
india. Biomedical Res 2011;22(2):225-229.

3. Arif S, Ghosia L, Bushra I, Jamir UR,
Muhammad RW, Sunia AK. Homocysteine and
acute myocardial infarction. J Med Sci
2010;18(1):54-58.

4. Ansari MN, Nigam GK, Uma B. Effect of folic
acid on haematological changes in methionine-
induced hyperhomocysteinemia in rats. Indian
of Pharmac Sci 2009;71:270-275.

5. Mohamad K, Al-Obaidi, Stubbs PJ, Paul C,

20 J Clin Biomed Sci 2012 ; 2 (1)



Vasubabu N et al

Ronan C, Ian G, et al. Elevated homocysteine
levels are associated with increased ischemic
myocadial injury in acute coronary syndromes. .J
Am Coll Cardiol 2000;36:1217-1222.

6. Mohammad M, Abbas B, Masoud M, Alireza
N. Plasma homocysteine concentrations in
young patients with acute myocardial infarction.
Arya Atherosclerosis 2007;2(4):193-196.

7. Linda LH, Rongwei F, Kevin R, Michele F,
Mark H. Homocysteine level and coronary heart
disease incidence:a systemic review and meta
analysis. Mayo Clin Proc 2008;83(11):1203-
1212

8. Kark JD, Sinnreich, Rosenberg, Jacges,
Selhub. Plasma homocysteine and parental
myocardial infarction in young adults in
jerusalem. Circulation 2002;105:2725-2729.

9. Morris MS, Jacques PF, Rosenberg IH, Selhub
J, Bowman BA, Gunter EW, et al. Serum total
homocysteine concentration is related to self-
reported heart attack or stroke ‘history among
men and women in the NHANES III. J Nutr
2000;130:30733076.

10. Hamid RJ, Ahmad AS, Abdoljalal M. Serum

homocysteine levels in patients with myocardial

infarction in gorgan(in northern iran). Asian
Biochem 2007;2(2):157-160.
11. Saleh A, Basher N. Serum Homosysteine
levels in patients with acute myocardial
infarction in Jordan. ] Med 2010;44(2):193-197.
12. Jayantee K, Usha KM, Amit KS, Bindu IS. A
study of Homocysteine level in North Indian
subjects with specisl reference to their dietary
habit.The European e-journal of clinical
nutrition and metabolism 2007;2(6):116-119.
13. Shahid A, Muja W, Vinayak WP. Folic acid
and vitamin B12 levels and their correlation in
cigarette smoker and Hyperhomocysteinemia.
AlAmenJMed Sci2011;4(2):169-174.
14.Arshad HL, Allah NM, Afsheen MS, Syed
FA, Muhammad SM. Pakistan Nutrition
2009;8(11):1753-1755.
15. Vyssoulis G, Karpanou E, Kyvelou SM,
Adamopoulos D, Gialernios T, Gymnopoulou E,
et al. Associations between plasma
homocysteine levels, aortic stiffness and wave
reflection in patients with arterial hypertension,
isolated office hypertension and normotensive
controls. Human Hypertension
2010;24:183189.

ESource of Support: Nil Conflict of Interest: Nil

J Clin Biomed Sci 2012 ; 2 (1) 21






