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ABSTRACT
Background: Occurrence of Acute Myocardial Infarction (AMI) in younger age is ever-increasing in worldwide
and it has been reported that 60% of AMI in young age is due to genetic causes. The aim of this study is to
ascertain Serum HDL as an independent biochemical marker for the South Indian young AMI patient’s less than 40
years and to find its relationship with other risk factors of AMI. Methodology: This cross sectional study was done
in 40 Patients aged less than 40 years with AMI with typical chest pain, ST Elevation in ECG and a rise in serum
CK-MB, without any other known risk factors and age and sex matched 40 control. Serum was used to analyze
Glucose, Urea, Creatinine, HDL, TGL, Total Cholesterol, LDL, VLDL, CK-MB and other factors. Finally
statistical analysis was done using SPSS-19.0. Result: Statistical analysis showed significant variation of serum
HDL between patients and controls P ≤ 0. 001. Further, positive significant changes were observed between
patients and controls in Serum Glucose: P ≤ 0.04, Serum AST: P ≤ 0.05, Serum CK-MB: P ≤ 0. 001. Conclusion:
This study confirms the independent association between STEMI and Serum HDL among South Indian euthenics.
KEYWORDS: Serum HDL, Lipid profile in young AMI, Biomarkers in AMI. Acute Myocardial Infarction.
INTRODUCTION
Prevalence of acute myocardial infarction (AMI) in
patients with less than 40 years of age is increasing in
trends (4-8%) in world. A recent Bethesda Conference
projected a classification system according to the
strength of the support that risk factor intervention
favorably affected the outcome of AMI.[1]
Incidence was reasonably ever-increasing due to the
increased frequency of the risk factors for atherosclerosis
in the younger age group; principally, the increased
incidence of impaired fasting glucose, low high-density
lipoprotein, high levels of triglycerides levels and an
increased BMI. However, non-atherosclerotic coronary
artery disease like hypercoagulability should also be
investigated or at least assumed to be the cause for AMI
in the younger patients.[2]
AMI in young adults, present with typical chest pain, and
ischemic changes in ECG, the clinical, and the
prognostic characteristics. Therefore, it is potential to put
forward the presence of genetic conditions at the origin
AMI.[3] The etiology for acute myocardial infarction
(AMI) is multifactorial; though, several studies have
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implicated altered lipid metabolism as one of the vital
factors in the development of AMI. Kumar et al observed
significantly elevated total cholesterol (TC), increased
triglyceride (TG) levels and lower high-density
lipoprotein cholesterol (HDL) levels in AMI patients.[4]
As per Kulsoom B et al serum low-density lipoprotein
cholesterol (LDL) levels and the ratio of LDL to HDL
were not significantly different among the two groups;
however, serum HDL levels were significantly decreased
in AMI group.[5] Hence the risk of AMI was associated
with an increase in LDL and a decrease in HDL, in both
Asians and non-Asians.[6]
Reduced concentrations of serum HDL and increased
serum TGL were found to be independent risk factors,
while serum LDL was not associated with AMI.[7] But,
Lehto et al did not find any difference in mean serum
Total Cholesterol levels between the AMI patients and
controls, while mean HDL was considerably lower in the
AMI group. The cardiac marker has been positively
correlated with TC, LDL, and TG and negatively
correlated with HDL.[8] Using the bivariate and
multivariate Cox proportional hazards analysis to
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identify independent predictors of major adverse
coronary events it was found that HDL predicted major
role, which in turn provided support for interventions
targeting HDL level for cardiovascular risk reduction.[9]
Li et al have revealed that the cases with reduced HDL
level had high incidence of AMI and CHD mortality
compared with other hyperlipidemia. However, AMI
attacks and deaths decreased significantly at the normal
and high HDL levels, signifying that protective effect of
HDL against ACS is more prominent in people with low
lipid level.[10]
This was partly due to the increased prevalence of the
risk factors for atherosclerosis in the younger age group;
especially, the increased incidence of impaired fasting
glucose, high levels of triglycerides, low high-density
lipoprotein levels and an increased waist to hip ratio.
However, non-atherosclerotic coronary artery disease or
hypercoagulability should also be investigated or at least
suspected in the younger patients. So, a study was
conducted to learn the profile of young patients (15-40
years) with acute myocardial infarction with an emphasis
on Assessment of the risk factors and Mode of
presentation.
The literatures undoubtedly indicate lipids metabolism
plays an important role of in occurrence of AMI.
However, the biomarker value of various components of
lipids profile is not clear due to conflicting findings in
various studies. We therefore compared the lipid profiles
of AMI and chest pain patients with respect to normal
subjects. In addition, we also studied the role of other
risk factors in AMI and evaluated its correlation with
lipid profiles.
METHOD
The approval of the ethics committee of K.A.P.V.
GOVERNMENT Medical College, Trichy was obtained.
This study was conducted at Government Mahatma
Gandhi memorial Hospital which was attached to
K.A.P.V. GOVERNMENT Medical College Trichy,
Tamil Nadu, and India for one year in order to obtain 40
patients. The patients were below 40 years of age. This
was a cross-sectional study which includes the patients
with history of typical ischemic type of chest discomfort,
Evolutionary changes on the serially obtained ECG (ST
segment elevation) and Rise of the serum cardiac marker
(CK-MB) Exclusion criteria includes: patients with any

or combination of Renal Disease, Life Expectancy less
than one year, Severe Neuro Psychiatric Problems,
Known Diabetic Patients, Known History of
Thromboembolic Disorders, Known Hypertensive
Patients, Smokers, History of Previous Coronary Artery
Disease, Alcoholic, and Obese Individuals. Control
subjects were 40 healthy individual men and women who
came with some patients and healthy volunteers of age
less than 40 years, during May 2016 to March 2017. The
data were prospectively recorded as per the protocol. In
all the participants, details of the age, sex and occupation
were recorded with the details of smoking, alcohol use, a
known history of hypertension and diabetes mellitus and
a significant family history of ischemic heart disease.
Weight, Height and BMI was recorded for each person.
Fasting lipid profile, Fasting blood glucose, serial ECGs
and the cardiac enzymes (CPK- MB) were evaluated
Echocardiography was done in all the patients. The risk
factors which were studied were hypertension, diabetes
mellitus, overweight (BMI of > 25 kg/m2), the waist to
hip ratio, (a WHR of >0.91cms was considered as a risk
factor), hyperlipidaemia (serum cholesterol of 200
mg%), a past history of IHD (ischemic heart disease),
and a family history of ischemic heart disease. Finally
statistical analysis done using SPSS 19.0.
RESULT
The mean age of the patients with myocardial infarction
was 17 years, Mean and SD of age in patients and
controls was 33.48 ± 5.26 and 32.33 ± 6.09, Minimum
and Maximum age for patients: 17 and 40 years, with a
maximum number of patients (87.5%) being within the
age of 30-40 years and 10% of the patients being in the
age group of 20-30 years. The youngest patient was age
17 years old and the oldest was 40 years old. 80% of the
patients were males.
Anterior wall MI was found in 45% of the patients and
32.5% of them had inferior wall MI. 22.5% of the
patients had lateral wall MI in the electrocardiogram
findings. The study revealed that there is a significant
association between lipid profile which increase the risk
of AMI. A positive significant change was observed
between patients and controls in Serum HDL: P ≤ 0.008,
Serum Glucose: P ≤ 0.05, Serum AST: P ≤ 0.06 Serum
CK-MB: P ≤ 0. 001 from Table II. The significance of
Serum TGL was P ≤ 0.532, serum LDL P ≤ 0.320. (P≤
0.05 is significant).

Table 1: Minimum Age, Minimum Age and Mean and SD of patients and control groups.
Mean Age ±
S.NO GROUP
No of cases
Minimum Age Maximum Age
Std. Deviation
1
Patients
40
17
40
33.48± 5.26
2
Control
40
19
40
32.33 ± 6.09
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P value
≤ 0.061
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Figure 1: Distribution of sex among young Acute Myocardial Infarction Patients 1.0 males 2.0 females.
Table II: Mean ± SD and its significance of various risk factors of AMI among South Indian Patients.
95% Confidence Interval of the
Difference
S.No Variable
Group
Mean ± SD
P value
Lower
Upper
Patients
106.97
9.18
4.778
5.38
1
SBP
0.906
Control
106.67
11.36
4.7
5.38
Patients
74.24
8.3
4.0
3.39
2
DBP
0.871
Control
74.55
6.6
4.0
3.40
Patients
23.38
1.98
0.32
1.48
3
BMI
0.205
Control
22.80
1.67
0.3
1.48
Patients
36.91
6.19
2.7
8.662
4
Urea
0.056
Control
31.18
5.73
2.79
8.663
Patients
126.42
38.04
8.51
36.762
5
Sugar
0.05
Control
103.79
14.22
8.35
36.918
Patients
0.942
0.16
0.10
0.0481
6
Creatinine
0.443
Control
0.973
0.14
0.10
0.0481
Patients
122.09
452.44
67.23
247.53
7
AST
0.06
Control
31.94
10.44
70.31
250.61
Patients
160.97
654.39
100.46
354.7
8
ALT
0.273
Control
33.85
7.25
104.92
359.17
Patients
168.39
29.00
21.4
5.46
Total
12
0.532
Cholesterol
Control
176.39
25.67
21.4
5.4
Patients
169.03
59.07
23.9
45.9
13 TGL
0.532
Control
158.03
81.46
24.0
46.0
Patients
33.80
11.81
4.7
9.1
14 VLDL
0.532
Control
31.60
16.29
4.8
9.2
Patients
95.89
24.36
21.45
7.11
15 LDL
0.320
Control
103.06
33.07
21.48
7.14
Patients
38.70
3.869
4.9
1.134
16 HDL
0.008
Control
41.73
3.843
4.9
1.134
Patients
138.58
108.01
214.2
204.8
17 CK-MB
0.01
Control
133.24
192.76
217.7
208.4
Patients
16.94
13.193
0.578
8.669
19 PT
0.090
Control
12.89
1.651
0.663
8.754
SBP : Systolic Blood Pressure, DBP: Diastolic Blood Pressure, BMI: Body Mass Index,
DISCUSSION
The age distribution of the of patients shows a striking
increase of the disease with ageing, even in young adults,
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which was a very clear fact which was seen in earlier
studies also.[11]
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One of the most dependable risk factors for coronary
artery disease seems to be the male sex. The defensive
effects of estrogens in preventing atherosclerosis have
been clearly confirmed in various studies. In another
study[12], a ratio of AMI in young patients showed a
female: male ratio of 1:20[12,13,14], where as in our study,
it was 1:4, but the trend remains the same. The end result
of the Lipid Research Clinics Trail[15,16] established a
direct association between the plasma cholesterol levels,
lipoprotein profile, and the mortality and morbidity from
ACS due to atherosclerosis. Hyperlipidemia, which is the
universal common risk factor in young Asian adults as
per earlier studies.[16,17] It was also confirmed in our
study.
Diabetes and hypertension were common risk factors
among the older MI patients but they were less common
in young adults in our study, which was seen in earlier
studies also. A positive family history of Ischemic Heart
Disease had been found as a significant cause only
among the young adults as compared to the older patients
in earlier studies. But Indian studies reported BMI plays
lesser role in risk of AMI, which was seen in our study
also. Chest pain was the most common presentation in
our study, which was similar to that which was seen in
earlier studies also.[18]
Anterior wall MI was very common among the patients,
irrespective of their ages. We could see that single vessel
disease was evidently more common among the young
adults, which had been reported by others also earlier.[19]
Woo et al observed increased mean Total Cholesterol,
LDL, and TGL, as well as reduced mean HDL in AMI
patients; high HDL was among the protective factors.[20]
Which was also observed in our study.
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CONCLUSION
Incidence of AMI remains high since 2001 for young
women and men. Moreover, trends in the frequencies of
co morbidities have increased for both women and men
hospitalized with AMIs in the past decade, suggesting a
greater need for intensive primary prevention efforts in
the high-risk young population. This study confirms the
independent association between Serum HDLcholesterol levels with Acute Myocardial Infarction
among young patients.
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