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INTRODUCTION 

Acute coronary syndrome (ACS) is a syndrome due to decreased blood flow in the coronary 

arteries such that part of the heart muscle is unable to function properly. ACS is one of the leading causes 

of increased morbidity and mortality worldwide. As per WHO 2015 report an estimated 7.4 million people 

died from coronary artery disease worldwide. Similarly, the incidence in India is estimated about 272 per 

1,00,000 population in the year 2016. The acute coronary syndrome, the most severe form of coronary 

artery disease,1 describes the continuum of myocardial ischemia, which includes unstable angina (UA), 

non-ST-segment elevation myocardial infarction (NSTEMI), and ST-segment elevation myocardial 

infarction (STEMI).2 Acute coronary syndrome or Ischemic heart disease (IHD) was the main cause of 

death globally during the last 15 years and continues to grow at exponential rates.3 It is an immediate 

threat of life and the mortality rate can be high without proper therapy and patient management.1 The 

common risk factors for the disease are smoking, hypertension, diabetes, hyperlipidaemia, male sex, 

physical inactivity, obesity, and poor nutritional practices.4 Although substantial progress has been made 

in the diagnosis and treatment of acute coronary syndromes, cardiovascular disease remains the leading 

cause of death worldwide, with nearly half of these deaths due to ischaemic heart disease.5 

Several studies suggested a relationship between dyslipidemia and atherogenesis which plays an 

important role in the pathophysiology of acute coronary syndrome. It is shown that atherosclerosis due to 

dyslipidemia is directly correlated with a risk of IHD. It has been directly linked to hypercholesterolemia, 

particularly elevated plasma levels of cholesterol in low-density lipoproteins (LDL-C).6,7 Increased risk 

of AMI has been seen in patients with low plasma levels of high-density lipoprotein (HDL-C) cholesterol.8 

Hence, keeping these points in mind we have conducted the study to evaluate the association between 

lipid profile and acute coronary syndrome. 

 

OBJECTIVE 

To evaluate the association between lipid profile and acute coronary syndrome. 
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MATERIALS AND METHODS  

Study design: Cross sectional study. 

Study setting: Department of Biochemistry in collaboration with the Department of Cardiology, RIMS, 

Imphal, Manipur. 

Duration: January 2021 to October 2022. 

Inclusion criteria: Diagnosed cases of acute coronary syndrome above 18 years of age. 

Exclusion criteria: Presence of renal diseases, presence of hepatic diseases, diabetes mellitus, recent 

infection, COPD, osteoarthritis, malignant diseases and peripheral artery disease. 

 

STASTITICAL ANALYSIS 

The collected data were analysed using IBM SPSS version 21.0 for windows. Statistics like mean, 

SD, frequency and proportion were used to summarise the findings. Continuous data like age of the 

participants and lipid profile were expressed in mean and standard deviation and categorical data like 

gender, HTN were expressed in frequency and proportion. To compare lipid profile between patients with 

acute coronary syndrome and the individuals without ACS, student’s t-test was used. A p value <0.05 was 

taken as significant. 

ETHICAL ISSUES 

 Written informed consent was obtained from each patient before recruiting for the study. 

Confidentiality was strictly maintained. Ethical approval was obtained from the Institutional Ethics 

Committee, RIMS, Imphal, before the start of the study. 

RESULTS 

In the present study, lipid profile was evaluated in 67 cases of acute coronary syndrome and 67 

healthy individuals taken as controls in the Department of Biochemistry and the Department of Medicine, 

RIMS, Imphal. 

Table I shows the mean±SD of age in cases was 63.69±12.11 years and in the controls, it was 

45.47±11.75 years, and the difference observed was found to be statistically significant p<0.05. Figure-1 

shows that the majority of the cases were males comprising of 49 (73.3%) and females constitute only 18 

(26.7%) whereas the majority of the controls were female comprising of 36 (53.3%) and male constitute 

31 (46.7%). The difference was statistically significant p<0.05. Figure-2 shows that 62.2% (42) of the 

cases had history of HTN while 37.8% (25) had no h/o HTN. 

Table-II shows, in cases the mean±SD of SBP (112.67±17.35 mmHg) and DBP (73.38±11.63 

mmHg) were found to be significantly lower than the controls where mean±SD of SBP and DBP were 

125.22±5.89 mmHg and 84.07±4.77 mmHg respectively. The difference was statistically significant with 

p<0.05. 

Figure-3 shows in the cases the mean±SD of total cholesterol was 208.75±31.25 mg/dl and in 

controls 144.02±19.57 mg/dl, triglycerides in cases was 162.51±39.81 mg/dl and 98.42±16.96 mg/dl in 

controls and LDL (142.22±31.31 mg/dl) in the cases and 71.40±21.24 mg/dl in controls showing that the 

values were higher in the cases as compared to the control group and the difference was found to be 

statistically significant with p<0.05. However, the mean±SD of HDL in the cases (34.78±6.44 mg/dl) was 

lower as compared to the controls (49.56±5.72 mg/dl) and the difference was statistically significant with 

p<0.05. Table-III shows that 39 (57.77%) cases had TC>200mg/dl, 42 (62.2%) had TG>150mg/dl, 58 

(86.66%) of the cases had LDL>100mg/dl and 43 (64.44%) had HDL<40mg/dl. 
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Table I: Distribution of the respondents by age stratified by cases and controls: 

 

AGE 

GROUP NUMBER MEAN±SD 

(Years) 

p-value 

Case 67 63.69±12.11 0.00 

Control 67 45.47±11.75 

*Independent student t-test 

 

Figure 1: Pie-chart showing gender distribution of the respondents among the cases and the 

controls: 

 

 

Figure 2: Distribution of the cases according to history of hypertension (HTN): 
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Table II: Distribution of the respondents by other variables stratified by cases and controls: 

OTHER 

VARIABLES 

Cases (n=67) 

Mean±SD 

Controls (n=67) 

Mean±SD 

P value 

SBP (mmHg) 112.67±17.35 125.22±5.89 0.000 

DBP (mmHg) 73.38±11.63 84.07±4.77 0.000 

 

Figure 3: Distribution of the respondents by lipid profile in cases and controls: 

 
 

Table III: Distribution of the respondents by lipid profile in the cases: 

TOTAL TC>200mg/dl TG>150mg/dl LDL>100mg/dl HDL<40mg/dl 

67 39 (57.77%) 42 (62.2%) 58 (86.66%) 43 (64.44%) 

 

DISCUSSION 

In the present study, the mean±SD of age (63.9±12.11 years) was significantly higher in ACS 

patients compared with the control group (45.47±11.75 years) with p<0.05 (Table 1). The finding is 

supported by the study conducted by Zaky Doaa SE et al3 where they found the mean±SD of age for the 

ACS cases was 56.28±10.66 years and for the controls it was 53.1±11.47 years. The elderly has the highest 

incidence of cardiovascular disease and frequently present with ACS. Elderly patients (>75 years of 

age)9 constitute a large proportion of those patients presenting with acute coronary syndrome (ACS), and 

temporal trends in the incidence of myocardial infarction document a shift toward older adults.10 

The present study (Figure-1) shows that number of males was 49 (73.3%) and of females was 18 

(26.7%) in the ACS cases. Among the controls, 31 (46.7%) and 36 (53.3%) were males and females 

respectively. This is due to the fact that men are usually exposed to risk factors like smoking, high 

cholesterol and high blood pressure and they also occupy more stressful job roles. Moreover, there is 

higher myocardial blood flow in women compared to men.11 The women benefit from the protective 

effects of endogenous estrogens, including estradiol, which may inhibit age-related vascular remodeling,12 

such as vascular smooth muscle cell proliferation and endothelial dysfunction. Various studies have 

reported more prevalence of ACS in males than in females which are similar to our findings. A study done 

by Zaky Doaa SE et al3 also reported a higher prevalence of ACS in males (69.3%) than females (30.7%). 
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Dubey RK et al13 in their study also found that men had a higher incidence of ACS than women (24.1% 

men & 17.0% women, p<0.001).  
Figure 2 shows that 62.2% (42) of the cases had history of HTN and 37.8% (25) had no history of 

HTN. The findings were similar to the study conducted by Alberty R et al14 where 83.5% (95% CI, 81.6-

85.2%) of the patients with ACS had hypertension, 65.0% (62.5-67.2%) had a hyperlipidemic profile, 

32.6% (30.3-34.9%) were diagnosed with diabetes, and 27.6% (25.1-29.8%) were smokers at the time of 

a heart-related event. Rashid MH et al15 also found that the risk factors found in 160 cases recruited in 

their study were hypertension (101, 63%), lack of exercise (91, 57%), smoking (70, 44%), diabetes 

mellitus (61, 38%), dyslipidaemia (50, 31%). And the results were statistically significant (p < 0.05). The 

findings are also supported by the cross-sectional descriptive study conducted by Ralapanawa U et al.16 

They found that almost 51.8% NSTEMI patients, 47.8% UA patients and 29.9% STEMI patients had 

hypertension (P = 0.008) indicating significant association of HT with UA and NSTEMI. 

As regards to blood pressure, systolic blood pressure and diastolic blood pressure were 

significantly lower in cases than the controls (SBP: 112.67±17.35 mmHg and 125.22±5.89 mmHg 

respectively; DBP: 73.38±11.63 mmHg and 84.07±4.77 mmHg respectively). This is because in most 

patients with right ventricular MI, the inferior wall of the left ventricle is involved (usually in the form of 

a STEMI) as a result of occlusion of the right coronary artery proximal to the right ventricular branch. The 

findings are supported by Owens P et al17 where they found mean supine resting systolic/diastolic blood 

pressure was 131(24)/77(11) mmHg in coronary disease patients. Twenty patients exhibited a fall in 

systolic blood pressure on standing at five minutes (mean 12(14) mmHg, p < 0.001), while 13 patients 

showed a fall in diastolic blood pressure at five minutes’ standing (mean 2(9) mmHg, p = NS). 

As regards to the lipid profile in the study (Figure-3), it was found that the mean±SD of total 

cholesterol was 208.75±31.25 mg/dl in the cases and 144.02±19.57 mg/dl in the controls, triglycerides in 

cases was 162.51±39.81 mg/dl and 98.42±16.96 mg/dl in controls and LDL was 142.22±31.31 mg/dl in 

the cases and 71.40±21.24 md/dl in controls showing that the values were higher in the cases as compared 

to the control group and the difference were found to be statistically significant with p<0.05. However, 

the mean±SD of HDL in the cases 34.78±6.44 mg/dl was lower as compared to the controls (49.56±5.72 

mg/dl) and the difference was statistically significant with p<0.05. In this study, it was observed that there 

were high TC, TG and LDL and low HDL. The underlying pathophysiology in ACS is decreased blood 

flow to part of heart musculature which is usually secondary to plaque rupture and formation of thrombus. 

Sometimes ACS can be secondary to vasospasm with or without underlying atherosclerosis. The result is 

decreased blood flow to a part of heart musculature resulting first in ischemia and then infarction of that 

part of the heart.18 Rupture of an atherosclerotic plaque that results in partial or complete occlusion of an 

epicardial coronary artery is the most common mechanism responsible for ACS. Plaque disruption exposes 

subendothelial collagen, which results in activation of platelets and the coagulation cascade, leading to 

thrombus formation.19 Reduction in blood flow due to coronary occlusion and/or distal embolization of 

thrombus into coronary microcirculation results in symptoms of ischemic heart disease. Thrombus may 

be completely or partially occlusive. Dyslipidaemia is an independent major risk factor for CAD. A 

combination of low HDL-C and high TG referred to as atherogenic dyslipidemia, have been implicated as 

important predictors of CAD.20 The findings of this study are also supported by the study conducted by 

Zaky Doaa SE et al.3 In this study, 39 (57.77%) patients were observed to have TC>200mg/dl, 42 (62.2%) 

had TG>150mg/dl, 58 (86.66%) had LDL>100mg/dl and 43 (64.44%) had HDL<40mg/dl (Table-VI). A 

study conducted by Penalva RA et al21 where a total of 107 patients were included, they found 64 (59.8%) 
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patients had TC<200mg/dl, 33(30.8%) had HDL<40 mg/dl, and 38(35.5%) had LDL<100mg/dl. The 

imbalance between TC and HDL levels plays a more important role in the pathophysiology of 

atherogenesis. It is important to consider that the atheroprotective function of HDL is not restricted to 

reverse cholesterol transport, but can also transport antioxidant enzymes, break down oxidized lipid 

fractions, and neutralize their proinflammatory effects.22 

LIMITATIONS OF THE STUDY 

The study had some limitations that the sample size was relatively small and this was a single 

centre study done in Imphal. Hence, the results of this research need to be proved through multi-centric 

surveys with larger sample sizes. 

CONCLUSION 

The present study was carried out to evaluate the levels of lipid profile in acute coronary syndrome 

(ACS) subjects and normal healthy controls without ACS. The study shows the level of total cholesterol, 

triglycerides and LDL were higher in cases of ACS as compared to the healthy controls. However, the 

level of HDL was lower in cases of ACS. The findings were found to be significant. Many studies show 

dyslipidemia in ACS. Thus, it can be concluded that dyslipidemia is a risk factor for development of ACS. 
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