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ABSTRACT

Background: One of the most significant causes of worldwide morbidity and
mortality is acute coronary syndrome (ACS). One cardiovascular risk factor that
is under-acknowledged, yet is significant, is dyslipidemia, specifically the low
high-density lipoprotein cholesterol (HDL-C). Aim: To identify how often low
HDL-C occurred in newly diagnosed ACS patients and how it is related to clinical
risk factors. Methodology: It was a cross-sectional study that was carried out in
the Faisalabad Institute of Cardiology between August 2021 and February 2022.
The patient population of ACS was 125 with the age group 18-70. The amount of
HDL-C was measured and analysed using SPSS. A critical p-value was set to be
0.05. Findings: There were 83.2% men and a mean age of 44.35 + 9.69 years.
18.4% of patients had low HDL-C. Significant associations were seen with
smoking (p=0.031) and hypertension (p=0.0009). Conclusion: HDL-C is a large
and modifiable risk factor of ACS patients. Early intervention and screening are
suggested.
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INTRODUCTION

According to estimates, 17.9 million people die from CVDs
every year, making them the leading cause of death in the
world [1]. Acute coronary syndrome (ACS) is a form of
coronary artery disease that is the most severe. It
increases the costs of healthcare significantly in all corners
of the globe. It includes unstable angina, non-ST elevation
myocardium infarction (NSTEMI), and the ST-elevation
myocardium infarction (STEMI) [2]. The percentage of
individuals at risk including diabetes, high blood pressure,
smoking and dyslipidemia have been increasing and this
explains why the ACS is increasing rapidly in emerging
nations and South Asia [3].

In Pakistan, the number of people dying of heart disease is
the highest among all other causes of death, with over 30
percent of all deaths attributable to this disease [4]. We
had to say that South Asians are more predisposed to
coronary artery disease than their Western counterparts
and the disease is much more rapidly diffused in South
Asians [5]. This means that we need to find and work on
the risk factors that can be changed.

Atherosclerosis revolves around Dyslipidemia. Although
high levels of low-density lipoprotein cholesterol (LDL-C)
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have received great attention, low levels of high-density
lipoprotein cholesterol (HDL-C) have received more and
more attention as a risk factor [6]. HDL cholesterol has also
been reported to possess cardioprotective effects, such as
reverse cholesterol transportation, anti-inflammatory
effects and endothelial protection [7].

The deficiency of HDL-C can disrupt these protective
processes, resulting in a greater accumulation of lipids,
endothelial impairment and plaque instability [8]. A
number of studies have shown a negative association
between the level of HDL-C and cardiovascular risk [9].
Nonetheless, the use of HDL-C in risk stratification is
underutilized especially among developing nations.
Finding out how often low HDL-C is among newly
diagnosed ACS patients and how it relates to other
cardiovascular risk factors in the community are among
the study's goals.

METHODOLOGY

This cross-sectional descriptive study was done at the
department of cardiology, Faisalabad Institute of
cardiology, between 20th August 2021 to 19 th February
2022. Non-probability consecutive sampling was used to
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include 125 patients. The sample size was determined by
WHO sample size calculator with a 95 percent level of
confidence and 6 percent margin of error.

They included patients aged 18-70 years of either gender
who were diagnosed with acute coronary syndrome.
Patients who have known coronary artery disease, are
already on lipid-lowering treatment and patients with
renal impairment were excluded.

Following informed consent and ethical approval,
demographic information such as age and gender were
taken. Clinical variables were also recorded like diabetes
mellitus, hypertension, smoking, physical inactivity and
family history. A standardized analyzer was used to
analyze blood samples (3 ml) in a hospital laboratory.
Low HDL-C was determined as less than 40mg/dl in men
and 50mg/dl in women. Analyses of data were done using
SPSS. Categorical variables were computed using
frequencies and percentages whereas quantitative
variables were computed using mean and standard
deviation. Effect modifiers were stratified and chi-square
test was used. The p-value of 0.05 or less was taken to be
statistically significant.

RESULTS

The age of the patients was between 18 and 70 years with
mean age of 44.35 and standard deviation of 9.69. 77
(61.6%) of the patients were in the 18-45 age range. The
remaining 48 (38.4%) patients ranged in age from 46 to
70. [Table 1]

Among all the patients, there were 21 women (16.8%) and
104 men (83.2%). This is almost 5:1 which implies a high
level of male domination (Table 2).

There were 85 patients who were not diabetic (68.0%)
and 40 patients who were diabetic (32.0%). Forty-nine
(39.2%) and seventy-six (60.8%) patients, respectively,
had high blood pressure. Sixty-seven (53.6%) out of the
patients had reported that they were smokers but fifty
eight (46.4%) had reported that they were not. Of the
patients, 88 (70.4%) were active, while just 37 (29.6%)
were not. We discovered that 27 (22.13%) patients also
had positive-family history of coronary artery disease. In
Table 3,

The average of HDL cholesterol was 37.64 + 7.87 mg/dL
The low HDL cholesterol (18.4%), there were 23 people
and normal cholesterol (81.6) there were 102 people.
[Table 4]

All the modifiers of effect such as age, gender, smoking
status, physical activity, and family history were under the
control of stratification. To indicate that the results were
statistically significant, the post-stratification chi-square
test was used. [Table 5]

Age-group stratification indicated that 5 (10.42%)
patients between 46-70 years of age had low HDL values
as compared to 18 (23.38%) patients between 18 to 45
years of age. No difference could however be detected
(p=0.069).

On the same note, gender stratification showed that 20
(19.23) and 3 (14.29) male and female patients
respectively had low levels of HDL, where there was no
significant difference (p = 0.594).

Relationship between hypertension and low levels of HDL
was found to be statistically significant. The number of
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hypertension patients who had lower levels of HDL than 2
(4.08) in non-hypertension patients was 21 (27.63) versus
2 (4.08).

Smoking was strongly related to low levels of HDL.
Seventeen (25.37%) smokers had low HDL, while only six
(10.34%) non-smokers did (p = 0.031).

No statistically significant relationship was found between
low HDL levels and physical inactivity (p = 0.107) or family
history (p = 0.587).

The results show that a lot of ACS patients have low levels
of HDL cholesterol, and this is significantly linked to high
blood pressure and smoking.

Table 1
Age Distribution
Age Group (years) Frequency (n) Percentage (%)
18-45 77 61.6
46-70 48 38.4
Total 125 100
Table 2
Gender Distribution
Gender Frequency (n) Percentage (%)
Male 104 83.2
Female 21 16.8
Total 125 100
Table 3
Distribution of Risk Factors (n = 125)
Variable Yes (n, %) No (n, %)

Diabetes Mellitus 40 (32.0%)
76 (60.8%)
67 (53.6%)
37 (29.6%)

27 (22.13%)

85 (68.0%)
49 (39.2%)
58 (46.4%)
88 (70.4%)
98 (77.87%)

Hypertension
Smoking

Physical Inactivity
Family History

Table 4
Frequency of Low HDL Cholesterol (n = 125)
HDL Level Frequency (n) Percentage (%)
Low HDL 23 18.4
Normal HDL 102 81.6
Total 125 100
Table 5

Stratification of Low HDL with Respect to Different
Variables (n = 125)

Low HDL Normal HDL

Variable Category (n, %) (n, %) p-value
A 18-45 18 (23.38%) 59(76.62%)  0.069
e
8 46-70 5(10.42%) 43 (89.58%)
Male 20 (19.23%) 84 (80.77%)  0.594
Gender
Female 3 (14.29%) 18 (85.71%)
Yes 21(27.63%) 55(72.37%) 0.0009
Hypertension
No 2 (4.08%) 47 (95.92%)
Yes 17 (25.37%) 50 (74.63%)  0.031
Smoking
No 6 (10.34%) 52 (89.66%)
Physical Yes 10 (27.03%) 27(72.97%)  0.107
Inactivity No 13 (14.77%) 75 (85.23%)

Page | 1323

©) Copyright © 2025. IJBR Published by Indus Publishers

This work is licensed under a Creative Commons Attribution 4.0 International License.



Nasim Z & Abbas S

Frequency of Low Levels of High Density Lipoprotein Cholesterol...

DISCUSSION

Acute coronary syndrome remains one of the significant
problems of global public health, especially in low- and
middle-income countries where the healthcare service
projects are frequently overwhelmed by the growing
number of cardiovascular risk factors [10]. The current
research conducted the frequency and clinical relevance of
low HDL cholesterol in patients with ACS and concluded
that 18.4% of patients were low in HDL cholesterol. This
observation supports the significance of HDL as a
significant yet neglected risk factor in heart disease.

The comparatively young average age (44.35 years) of this
study is in line with the past research in South Asian
populations where coronary artery disease is more likely
to manifest at an earlier age than in the Western
population [11]. The cause of this early onset could be
linked to genetic predisposition, lack of physical activity,
poor eating habits and the high rates of metabolic
syndrome in this area [12].

The male bias seen in the current study (83.2) is also
aligned with the data available across the world as men
tend to develop ACS at an earlier age than women [13]. It
should however be noted that risk in women is much
higher after menopause because of hormonal changes on
lipid metabolism [14].

HDL cholesterol is important in cardiovascular protection
by reverse cholesterol transportation, antioxidant and
anti-inflammatory action [15]. The deficiency in HDL
levels impairs these protective processes and results in the
excess deposition of lipids in the arterial walls, dysfunction
of endothelium, and instability of the plaques [16]. These
mechanisms play a key role in the pathogenesis of
atherosclerosis and ACS.

Hypertension and smoking were strongly linked to low
levels of HDL in the current study. Endothelial injury and
vascular remodeling have been known to be caused by
hypertension, potentially affecting the HDL functioning
and causing atherosclerosis [17]. Equally, smoking has
been observed to decrease the HDL, and augment
oxidative stress, which also causes further vascular
damage [18].

The high correlation between low HDL and smoking in this
study is in line with the past studies that have shown that
smokers have low HDL levels as compared to non-smokers
[19]. Inflammation and thrombosis are also encouraged by
smoking, thus making acute coronary events more likely
[20].

Interestingly, in this study there was no significant
relationship between low HDL levels and age or gender.
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