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ABSTRACT
BACKGROUND
Coronary artery disease (CAD) is the leading cause of mortality in men and women.
Acute coronary syndrome (ACS), is a major reason for hospitalisation in our
country. Dyslipidemia has been identified as one of the most important modifiable
risk factors for CAD. The aim of the study was to determine the prevalence and
pattern of dyslipidaemia and its relation to other modifiable risk factors.
METHODS
100 cases were studied in a Krishna Institutes of Medical Sciences, Karad, over a
period of 12 months from 1st August 2015 to 31st July 2016. This is a prospective
observational study. All adults >18 years of age admitted for acute coronary
syndrome were eligible for this study. The ACS group was studied as STEMI,
NSTEMI, and Unstable Angina.
RESULTS
Majority of patients (33) was in the age group 51-60 years followed by 29 patients
in the age group 61-70 years. Out of 100 ACS patients, 62 were STEMI, 20 were
NSTEMI, and 18 were unstable angina. The prevalence of ACS was higher in males
than females. Hypertension is the most common risk factor of ACS (41%) followed
by diabetes mellitus (33%). We found that high levels of TC (more than 200 mg/dl)
were found in 31% patients [mean ± SD (167.79 mg/dl ± 45.28)]. High levels of LDL
(more than 130 mg/dl) were found in 23% patients [mean ± SD (97.47 mg/dl ±
38.24)]. Low levels of HDL (less than 40 mg/dl) were found in 52% patients [mean
± SD (40.69 mg/dl ± 11.84)]. High levels of TG (more than 150 mg/dl) were found in
37 % patients [mean ± SD (145.28 mg/dl ± 65.78)].
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CONCLUSIONS
Dyslipidemia is one of the major risk factors which is widely prevalent in patients
with ACS and is more prevalent in males than in females. We recommend paying
more attention to serum lipids and other modifiable risk factors for prevention of
ACS
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BACKGROUND
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Acute coronary syndrome (ACS) remains the leading cause of
mortality in the world, especially in the developing countries,
where the incidence has doubled in last 3 years. This change
in health risk is particularly evident in newer generation,
which may be due to changes in dietary habits, physical
activities along with genetic, metabolic, and environmental
factors. Although it is a global issue, Indian population has
very high incidence of ACS even at low levels of many of these
risk factors by comparison with Western standards.[1]
Initially, it was considered as the problem of modern Indian
society but gradually its incidence is increasing also in the
rural part of the country. There are no detailed reports, but
mortality and morbidity surveys in India indicate that there is
significant variation in the prevalence of cardiovascular
diseases, which may be due to substantial regional variation
in lifestyle and dietary habits in the country.[2] Hypertension,
diabetes mellitus and Cigarette smoking have been reported
to be risk factors of CAD and stroke through many
studies,[3,4,5] respectively. The risk of CAD was about 4 and 3
times higher in male and female smokers than non-smokers
respectively.[6]
Elevated levels of total- and low density lipoprotein
cholesterol (TC and LDL-C), elevated levels of triglyceriges
(TG) and low levels of high density lipoprotein cholesterol
(HDL-C) are important risk factors for CAD.[7] LDL-C is
considered as ‘bad cholesterol’ since too high level of this
cholesterol is associated with an increased risk of coronary
artery disease and stroke. ACS is classified as unstable angina
(UA) or non‑ST elevation myocardial infarction (NSTEMI)
and STEMI depending on occurrence of ST segment elevation
on electrocardiogram. This study focused on dyslipidaemia as
a risk factor of acute coronary syndrome (ACS). The aim of
the study was to determine the prevalence and pattern of
dyslipidaemia in subjects with acute coronary syndrome, its
relation to age, gender and other modifiable risk factors.

Where, p = 41.2% = 0.412, q = 1 - p = 0.588
Taking e, absolute error of 10%, e = 0.1
So, n= 4 x 0.412 x 0.588
0.1 x 0.1
n = 96.90 ≈ 97
Minimum sample size required to carry out this study is 97,
rounding it up to 100.
So, Sample size = n = 100.

METHODS
Total 100 cases were studied in a Krishna Institutes of
Medical Sciences, Karad. The study was carried out in a 12
months period from 1st August 2015 to 31 July 2016. Study
Design was Prospective Observational study. All adult age
>18 years admitted for acute coronary syndrome were
eligible for this study. The ACS group was studied as STEMI,
NSTEMI, and Unstable Angina. ACS was identified on the basis
of typical history of angina, ECG changes with or without
elevated cardiac enzymes. Patients with history or presence
of any of following were excluded from this study. a)Chronic
kidney disease (creatinine ≥ 2 mg/dL), b) Valvular Heart
Diseases, c) Congenital Heart Diseases, d) Lipid lowering
agent.
Sample Size Estimation
According to a study conducted by A Esteghamati et al,[8] the
prevalence of hypercholesterolemia in patients with acute
coronary syndrome is 41.2%. So, p = 41.2%. Using formula
for sample size (n) calculation,

All Patients underwent thorough history included time of
onset of typical chest pain, nature of pain, increasing with
exertion and associated symptoms like excessive sweating,
breathlessness. A thorough clinical examination was carried
out in each case with special reference to pulse, blood
pressure, cardiovascular and respiratory examination for the
presence of murmur, crepitations, S3 gallop.
During
hospitalization, complete blood count, urine, fasting & post
prandial blood glucose, lipid profile, blood urea, serum
creatinine, chest x-ray, ECG, CPK MB, Troponin-I and 2D echo
were done. Sample taking – 5 ml blood were withdrawn from
each case after overnight fasting of 12 hours then centrifuged
at 3000 rpm for 10 minutes.
Statistical Analysis
Data Collected was entered in Microsoft Excel. Data is
represented in frequencies and percentages, charts and
graphs. Mean and standard deviation of quantitative
variables is shown. Appropriate statistical tests will be
applied using SPSS software version 21 for analysis. Chi
square test was used for association and student’s t-test was
used for comparison wherever applicable.

RESULTS
No. of Cases

100

Male
Female
Mean Age of the participants (Years)
Range for Age (Years)

68
32
58.58
28-85

Table 1. Demographic Data of ACS
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Figure 1. Age Wise Distribution of Study Population

Table 1 shows that, the total of 100 patients were
examined in the study, of which 68 % were male and 32%
were females. Figure 1 shows that, maximum of patients 33
were in the age group 51-60 years followed by 29 patients in
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the age group 61-70 years. 15 and 12 patients were in the age
group of 41-50 and 71-80 years respectively. Minimum 1
patient was in the age group of > 80 years. Table 2 shows
that, out of 100 ACS patients, 62 were STEMI, 20 were
NSTEMI, and 15 were unstable angina. The prevalence of ACS
was higher in male gender than females, but there was no any
association between the sex of the participants and type of
coronary artery disease (p=0.34). Table 3 shows that, Low
level of HDL was the most common, followed by high TG, high
TC then high level of LDL. Figure 2 Shows that, hypertension
is the most common risk factor of ACS (41%) followed by
diabetes mellitus (33%). Significant association was seen
between the disease distribution in our study and age groups
(p = 0.037). With higher age groups patients having more
percentage of STEMI as compared to younger ages.
Male
STEMI
NSTEMI
Unstable Angina
Total

Female

45
11
12
68
X2= 2.17, p= 0.34

Total

17
9
6
32

62
20
18
100

Table 2. Disease Distribution in the Study According to Gender
Type of Lipid

%

(Mean ± SD)

p-value

Total cholesterol [TC](>200 mg/dl)
Triglycerides [TG] (>150 mg/dl)
Low density lipoprotein [LDL] (>130 mg/dl)
High density lipoprotein [HDL] (<40 mg/dl )

31%
37%
23%
52%

167.79 ± 45.28
145.28 ± 65.78
97.47 ± 38.24
40.69 ± 11.84

<0.001
0.47
0.0016
<0.001

Table 3. Prevalence and Pattern of Dyslipidemia in Patients with ACS

24%

Hypertension
T2DM
Smoking

41%
33%

Figure 2. Prevalence of
Risk Factors in the Study

Disease & Age Groups
STEMI
NSTEMI
Unstable angina
Total
X2= 10.24, p= 0.037

< 40

40 – 60

>60

Total

2
3
5
10

52
14
11
77

8
3
2
13

62
20
18
100

Table 4. Disease Distribution According to Age Groups
HTN
STEMI
NSTEMI
Unstable angina
Total
X2= 8.18, p= 0.017

Present

Absent

Total

30
9
2
41

32
11
16
59

62
20
18
100

Table 5. Disease Distribution and Hypertension
T2DM

Present

Absent

Total

STEMI
NSTEMI
Unstable Angina
Total
X2= 14.38, p < 0.001

29
3
1
33

33
17
17
67

62
20
18
100

Table 6. Disease distribution and Type 2 DM
Smoking
STEMI
NSTEMI
Unstable angina
Total
2
X = 2.97, p= 0.23

Present

Absent

Total

15
7
2
24

47
13
16
76

62
20
18
100

Table 7. Disease Distribution and Smoking

There was significant association between the disease
distribution and presence of Hypertension (p = 0.017). With
30% cases having STEMI from total 41% cases of
hypertension. Significant association was seen between the
type 2 Diabetes Mellitus and disease distribution. There was
no any association between the distribution of disease in
study population and smoking (p= 0.23).

D I SC U S SI O N
CAD is a complex and multifactorial process that manifests as
stable angina, unstable angina or myocardial infarction. The
atherosclerotic process underlies each of these pathologies.
Indeed, clinical symptomatology in CAD is frequently
triggered by a thrombus formation on an eroded or ruptured
atherosclerotic, lipid-rich plaque characterized by a thin
fibrous cap.[7] CAD is the leading cause of death in men and
women.[9] Dyslipidemia preponderated among the nine major
risk factors (smoking, diabetes, hypertension, visceral
obesity, psychosocial stress, sedentary life, low fruit and
vegetable consumption and alcohol consumption), and alone
accounted for more than 50% of population attributable
risk.[10] Regardless of declines in developed countries, both
CAD mortality and the prevalence of CAD risk factors
continue to rise rapidly in developing countries.[11]
Hypertension is a clear risk factor of atherosclerotic CAD.[12]
The risk of CAD has been reported to be 2-6 times higher in
diabetics than in nondiabetics.[3] Cigarette smoking has been
reported to be a risk factor of CAD and stroke through many
studies.[4] The risk of CAD was about 4 and 3 times higher in
male and female smokers than non-smokers respectively.[5]
Dyslipidemia, manifested by elevated levels of total- and low
density lipoprotein cholesterol (TC, LDL-C), low levels of high
density lipoprotein cholesterol (HDL-C) and high levels of
triglycerides (TG), is an important risk factor for CAD.
Our study revealed that hypertension is the most
common risk factor of ACS (41%) followed by diabetes
mellitus (33%). Cigarette smoking came at the last (23%).
Our results agreed with Sandhu et al., Lahoz et al., and Cooke
et al., (2006).[13,14,15] And we found significant association
between the hypertension, T2DM and disease distribution
while there was no any association between smoking. Saito et
al.,[16] found that the prevalence of hypertension was 45.8%,
diabetes mellitus was 15.8% while cigarette smoking was
16.7% which differs regarding the prevalence from our study.
According to Saito et al, hypertension was the commonest
risk factor of acute coronary syndrome followed by cigarette
smoking, diabetes mellitus came at the last. In our study
smoking, as a risk factor for ACS, came after hypertension and
diabetes mellitus, probably, because all our female patients
were non-smoker. Our study revealed that myocardial
infarction (MI) was found in 82% patients, out of 82%
patients 62% were STEMI and 20% were NSTEMI while
unstable angina (UA) was found in 18% patients. The
prevalence of ACS was higher in male gender than females 68
% vs 32 % respectively. This can be explained by our finding
that hypertension, T2DM and smoking were more prevalent
in males than in females. Smokers were only males.
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Regarding prevalence and pattern of dyslipidaemia in our
study, we found that high levels of TC (more than 200 mg/dl)
were found in 31% patients [mean ± SD (167.79 mg/dl ±
45.28)]. High levels of LDL (more than 130 mg/dl) were
found in 23% patients [mean ± SD (97.47 mg/dl ± 38.24)].
Low levels of HDL (less than 40 mg/dl) were found in 52%
patients [mean ± SD (40.69 mg/dl ± 11.84)]. High levels of TG
(more than 150 mg/dl) were found in 37 % patients [mean ±
SD (145.28 mg/dl ± 65.78)]. Our results were in agreement
with that of Kamariya et al.,[17] and Yadav and Bhagwat who
reported increased TC, TG, LDL and decreased HDL levels in
patients with ACS.

CONCLUSIONS
Hypertension was the most common risk factor for ACS
followed by diabetes mellitus. Smoking was the last risk
factor. Hypertension and smoking were more prevalent in
males than in females. Regarding dyslipidaemia, we found
that dyslipidaemia was prevalent in ACS patients. Low level
of HDL was the most common, followed by high TG, high TC
then high level of LDL. Based on these results, we can
recommend paying more attention to serum lipids for
prevention of acute coronary syndrome, periodic check of
fasting lipid profile and educating people about
dyslipidaemia, its hazards, and how to avoid.
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