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Abstract:

Background: Dyslipidemia is a major modifiable risk factor for cardiovascular diseases (CVDs), particularly
coronary artery disease (CAD). Abnormal lipid levels accelerate atherosclerosis and increase the risk of adverse
cardiovascular events.

Aim: To evaluate lipid profile abnormalities and their association with cardiovascular diseases among patients
attending a tertiary care hospital.

Methodology: This retrospective cross-sectional study was conducted over 3 months at a Netaji Subhas Medical
College and Hospital in Bihta, Patna, Bihar, India. Medical records of 125 adult patients with cardiovascular
diseases were reviewed. Data on demographic characteristics and fasting lipid profile parameters were collected.
Dyslipidemia was classified according to the NCEP ATP III guidelines. Statistical analysis was performed using
SPSS version 26.0, with p < 0.05 considered statistically significant.

Results: The mean age was 57.3 = 11.8 years, and 62.4% of participants were male. Coronary artery disease was
the most common diagnosis (41.6%). Overall dyslipidemia was observed in 79.2% of patients. Elevated non-HDL
cholesterol (61.6%) was the most frequent abnormality, followed by elevated total cholesterol (59.2%), LDL-C
(56.8%), low HDL-C (55.2%), and elevated triglycerides (53.6%). Dyslipidemia showed a significant association
with cardiovascular diseases (p = 0.011).

Conclusion: Dyslipidemia was highly prevalent among cardiovascular disease patients and was significantly
associated with disease occurrence, highlighting the importance of routine lipid screening and early intervention.
Keywords: Cardiovascular diseases, dyslipidemia, lipid profile, coronary artery disease, LDL cholesterol, HDL
cholesterol, retrospective study.
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Introduction

Cardiovascular diseases (CVDs) continue to be the
major source of morbidity and mortality and a sig-
nificant proportion of premature deaths and disabil-
ity globally. Coronary artery disease (CAD) is the
most common and life-threatening cardiovascular
disease and is a major burden of disease around the
world. The prevalence of dyslipidaemia and cardio-
vascular diseases in both developed and developing
countries has increased at a high rate due to rapid
urbanisation, sedentary lifestyles, unhealthy diets,
growing psychological stress, obesity, diabetes
mellitus, and hypertension [1]. India, especially, had
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witnessed a significant epidemiological transition in
the last few decades and heart and blood related dis-
eases are one of the major causes of deaths in adults.
CAD is a significant burden for health care systems,
and early detection and control of modifiable risk
factors, including dyslipidaemia [2].

CAD is the most common cardiovascular disease as-
sociated with the underlying pathological process of
atherosclerosis. It is a disease in which lipids, in-
flammatory cells and fibrous elements are progres-
sively deposited into the arterial wall and, ulti-
mately, coronary arteries become narrowed, causing
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reduced blood supply to the heart. Oxidative stress,
endothelial dysfunction, chronic inflammation, in-
sulin resistance, and lipid metabolism disorders are
all factors in the development of atherosclerosis [3].
Of these mechanisms, disturbances in serum lipid
levels are important causes of the onset and devel-
opment of plaque. Hence lipid profile has been re-
cently established as an essential part of cardiovas-
cular risk evaluation and preventive cardiology [4].
This lipid profile is also known as the coronary risk
panel which contains the following. Also known as
the coronary risk panel, the lipid profile consists of
the following. These are important parameters
which give information on the metabolism of lipids
and the individual's risk of cardiovascular diseases

[5].

World Heart Federation notes that for cardiovascu-
lar death, LDL-C was responsible for about 3.8 mil-
lion deaths worldwide, making it a key factor in the
progression of the disease. Likewise, the Global
Burden of Disease Study estimates that cardiovascu-
lar diseases cause almost 25% of all deaths in India,
and that this figure is increasing [6]. These figures
highlight the need for screening strategies to be ef-
fective in identifying those at higher cardiovascular
risk. Dyslipidemia is a disorder of lipoprotein me-
tabolism defined as an increase in the levels of total
cholesterol, LDL-C, triglycerides, or a decrease in
HDL-C, or a combination of these abnormalities.
High LDL-C and total cholesterol levels help to de-
posit cholesterol in the wall of the arteries, while
high triglycerides and low HDL-C levels lead to en-
dothelial dysfunction and inflammation and acceler-
ate atherosclerosis [7].

Many epidemiological and clinical studies have con-
sistently shown that dyslipidaemia is one of the most
important and modifiable risk factors for cardiovas-
cular diseases. While non-modifiable factors like
age and gender and genetic predisposition cannot be
changed, lipid abnormalities can be managed effec-
tively with lifestyle changes, diet changes and drugs,
so early detection is especially important [8]. In ad-
dition to the traditional lipid parameters, there is an
increasing interest in a number of derived lipid ratios
and indices of atherogenic activity that offer a
broader perspective on cardiovascular risk. These
indices involve several lipid parameters and thus
provide an overall index of the relationship between
atherogenic and protective lipoproteins. Some of the
commonly used indices are Castelli's Risk Index-I
(CRI-D), Castelli's Risk Index-II (CRI-II), Athero-
genic Coefficient (AC) and Atherogenic Index of
Plasma (AIP) [9].

Several studies have shown these indices to have a
better ability to predict cardiovascular events than
individual lipid parameters. Specifically, AIP has
been found to be associated with small dense LDL
particles, insulin resistance and metabolic syn-
drome, and non-HDL-C has become a good
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predictor of coronary artery disease and cerebrovas-
cular events [10]. Therefore, the use of these indices
in clinical practice may help better cardiovascular
risk stratification and help to implement timely in-
terventions. Dyslipidaemia can present in very dif-
ferent ways in different populations, depending on
ethnicity, diet, socioeconomic factors, environmen-
tal exposure and genetic factors. Asian Indians have
a characteristic dyslipidemic profile, characterized
by a significant increase in triglycerides, a decrease
in HDL-C, an increase in small, dense LDL particles
and relatively normal or elevated levels of LDL-C

[11].

This special lipid profile is responsible for the higher
prevalence of early onset coronary artery disease
seen in Indians. There are also some regional varia-
tions within India due to variation in nutritional
practice, lifestyle behaviour and health care accessi-
bility. In eastern India, Bihar is one of the densely
populated states where the prevalence of non-com-
municable diseases has been increasing, especially
cardiovascular diseases; however, there is only lim-
ited information available on lipid abnormalities in
Bihar-specific population with cardiovascular dis-
eases. Therefore, it is important to be aware of the
local variations of dyslipidaemia to design specific
preventive measures and implement patient manage-
ment in a more effective way [12].

Routine health care records provide a cost-effective
and efficient way of gaining insight into disease pat-
terns and clinically relevant associations in the real
world. Data on the lipid abnormalities seen in ter-
tiary care hospitals could be useful for the real-world
setting as far as the prevalence of dyslipidaemia and
its association with cardiovascular diseases is con-
cerned. This information can help clinicians identify
individuals at high risk, help enhance risk assess-
ment tools, and help inform evidence-based thera-
peutic interventions that aim to decrease cardiovas-
cular morbidity and mortality [13]. With the rising
rise of cardiovascular diseases and the proven role
of lipid profile abnormality in atherosclerosis, the
present retrospective study was conducted with the
objective of assessing the lipid profile abnormality
and its association with cardiovascular diseases in
the patients attending Bihta hospital, Patna, Bihar,
India, a tertiary care hospital.

The study also seeks to evaluate the distribution of
the conventional lipid parameters and investigate
their association with the cardiovascular disease
burden in this regional population. The research out-
comes will be useful epidemiological data which can
be useful in the early diagnosis, risk stratification
and development of a preventive health care strategy
for the patient suffering from cardiovascular dis-
eases in east India.

Methodology
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Study Design: This study was designed as a retro-
spective cross-sectional observational study to eval-
uate lipid profile abnormalities and their association
with cardiovascular diseases (CVDs) among pa-
tients attending a tertiary care hospital. The retro-
spective design enabled the assessment of existing
hospital records to determine the prevalence and pat-
tern of dyslipidemia in patients diagnosed with car-
diovascular diseases.

Study Area: The study was conducted in the De-
partment of Biochemistry in collaboration with the
Department of General Medicine/Cardiology at
Netaji Subhas Medical College and Hospital, Bihta,
Patna, Bihar, India

Study Duration: The study was conducted over a
period of 3 months.

Sample Size: A total of 125 patients were diagnosed
with cardiovascular diseases and having complete li-
pid profile investigations available in the hospital
records were included in the study. The sample size
was determined based on the availability of com-
plete retrospective clinical and biochemical records
fulfilling the study eligibility criteria during the
study period.

Study Population: The study population consisted
of adult patients (=18 years) of both sexes diagnosed
with cardiovascular diseases, including coronary ar-
tery disease, ischemic heart disease, acute coronary
syndrome, myocardial infarction, angina, or other
clinically confirmed cardiovascular disorders, who
attended the tertiary care hospital and had docu-
mented fasting lipid profile investigations in their
medical records.

Data Collection: Data were collected retrospec-
tively from the hospital medical records and labora-
tory database.Demographic details (age and gender),
clinical diagnosis, and fasting lipid profile parame-
ters including total cholesterol (TC), triglycerides
(TG), HDL-C, LDL-C, VLDL-C, and non-HDL-C
were retrieved using a structured data collection
form. Lipid parameters had been analyzed in the
hospital laboratory using standard enzymatic meth-
ods with appropriate quality control measures.
Dyslipidemia was classified according to the NCEP
ATP III guidelines, and atherogenic indices were
calculated wherever complete lipid profile data were
available.

Inclusion Criteria

e  Adults aged 18 years and above.
e Both male and female patients.
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e Patients are diagnosed with cardiovascular dis-
eases.

e Patients with complete fasting lipid profile re-
ports available in hospital records.

e Patients whose medical records contained com-
plete demographic and clinical information.

Exclusion Criteria

e Patients younger than 18 years.

e Patients with incomplete medical records or
missing lipid profile data.

e  Patients with known inherited lipid metabolism
disorders.

e  Pregnant women.

e Patients with severe hepatic disease, nephrotic
syndrome, hypothyroidism, or malignancy that
could significantly alter lipid metabolism.

e Duplicate patient records.

Study Procedure: After ethical approval, hospital
records of patients with cardiovascular diseases
were reviewed, and eligible cases were selected ac-
cording to the inclusion and exclusion criteria. De-
mographic information, clinical details, and lipid
profile results were extracted and entered into a
standardized data collection sheet. Patients were cat-
egorized based on lipid abnormalities as per NCEP
ATP III guidelines, and the association between li-
pid profile abnormalities and cardiovascular dis-
eases was subsequently evaluated.

Statistical Analysis: The data collected were en-
tered into Microsoft Excel 2021 and analyzed using
SPSS version 26.0 (IBM Corp., Armonk, NY,
USA). Continuous variables were expressed as
mean =+ standard deviation (SD), while categorical
variables were presented as frequencies and percent-
ages. Comparisons between groups were performed
using the student’s t-test, Chi-square test, or Mann
Whitney U test, wherever appropriate. A p-value
<0.05 was considered statistically significant”.

Result

Table 1 presents the demographic characteristics of
the study participants. Among the 125 patients in-
cluded in the study, the majority belonged to the 41—
60 years age group (44.8%), followed by those aged
>60 years (37.6%) and 1840 years (17.6%). The
mean age of the participants was 57.3 + 11.8 years,
indicating that cardiovascular diseases were more
common among middle-aged and older adults. Male
participants constituted 62.4% of the study popula-
tion, while females accounted for 37.6%, demon-
strating a higher prevalence of cardiovascular dis-
eases among males.
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Table 1: Demographic Characteristics of Study Participants (N = 125)
Variable | Frequency (n) | Percentage (%)
Age Group (Years)
18-40 22 17.6
41-60 56 44.8
>60 47 37.6
Mean Age (years) 57.3+11.8
Gender
Male 78 62.4
Female 47 37.6

Table 2 shows the distribution of cardiovascular dis-
eases among the study participants. Coronary artery
disease (CAD) was the most frequently diagnosed
condition, affecting 41.6% of patients, followed by
acute coronary syndrome (22.4%), myocardial

infarction (15.2%), ischemic heart disease (12.8%),
and stable angina (8.0%). These findings indicate
that CAD constituted the largest proportion of cardi-
ovascular cases attending the tertiary care hospital
during the study period.

Table 2: Distribution of Cardiovascular Diseases Among Study Participants (N = 125)
Cardiovascular Disease Frequency (n) Percentage (%)
Coronary artery disease (CAD) 52 41.6
Acute coronary syndrome (ACS) 28 224
Myocardial infarction (MI) 19 15.2
Ischemic heart disease (IHD) 16 12.8
Stable angina 10 8

Table 3 summarizes the mean lipid profile parame-
ters of the study population. The mean total choles-
terol (218.6 + 42.7 mg/dL), triglycerides (182.9 +
58.6 mg/dL), LDL-C (138.7 + 35.9 mg/dL), and
non-HDL-C (178.8 + 40.9 mg/dL) were above the

recommended reference values, whereas the mean
HDL-C (39.8 + 8.5 mg/dL) was below the desirable
level. These findings suggest that the majority of pa-
tients exhibited an unfavorable lipid profile, reflect-
ing an increased risk for cardiovascular disease.

Table 3: Lipid Profile Parameters of Study Participants (N = 125)

Lipid Parameter Mean + SD (mg/dL) Normal Reference Value
Total Cholesterol (TC) 218.6 +42.7 <200

Triglycerides (TG) 182.9 + 58.6 <150

HDL-C 39.8+8.5 >40

LDL-C 138.7 £ 35.9 <130

VLDL-C 36.6£11.7 <40

Non-HDL-C 178.8+40.9 <160

Table 4 illustrates the prevalence of lipid profile ab-
normalities among the study participants. Elevated
non-HDL-C was the most common abnormality, ob-
served in 61.6% of patients, followed by elevated to-
tal cholesterol (59.2%), elevated LDL-C (56.8%),

reduced HDL-C (55.2%), and elevated triglycerides
(53.6%). Overall, 79.2% of the participants had at
least one lipid abnormality, indicating a high preva-
lence of dyslipidemia among patients with cardio-
vascular diseases.

Table 4: Prevalence of Lipid Profile Abnormalities Among Study Participants (N = 125)
Lipid Abnormality Frequency (n) Percentage (%)
Elevated Total Cholesterol (>200 mg/dL) 74 59.2
Elevated LDL-C (>130 mg/dL) 71 56.8
Elevated Triglycerides (>150 mg/dL) 67 53.6
Reduced HDL-C (<40 mg/dL) 69 55.2
Elevated Non-HDL-C (>160 mg/dL) 77 61.6
Overall Dyslipidemia 99 79.2

Table 5 demonstrates the association between
dyslipidemia and different cardiovascular diseases.
Dyslipidemia was most prevalent among patients
with coronary artery disease (90.4%), followed by
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myocardial infarction (84.2%) and acute coronary
syndrome (78.6%). Lower proportions of
dyslipidemia were observed in patients with is-
chemic heart disease (56.3%) and stable angina
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(50.0%). The association between dyslipidemia and
cardiovascular disease categories was found to be
statistically significant (p = 0.011), indicating that
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lipid abnormalities were significantly associated
with the occurrence of cardiovascular diseases in the
study population.

Table 5: Association of Dyslipidemia with Cardiovascular Diseases (N = 125)
Cardiovascular Disease Dyslipidemia Present | Normal Lipid Profile n | p-value
n (%) (%)
Coronary artery disease (CAD) (n=52) 47 (90.4) 5(9.6)
Acute coronary syndrome (ACS) (n=28) 22 (78.6) 6 (214
Myocardial infarction (MI) (n=19) 16 (84.2) 3 (15.8)
Ischemic heart disease (IHD) (n=16) 9 (56.3) 7(43.7)
Stable angina (n=10) 5(50.0) 5(50.0)
Total 99 (79.2) 26 (20.8) 0.011*
Discussion due to the accumulation of lipids leading to chronic

In the world, cardiovascular diseases (CVDs), espe-
cially coronary artery disease (CAD) are still a ma-
jor cause of morbidity and mortality, and dyslipidae-
mia is considered as one of the most important mod-
ifiable risk factors. This current retrospective study
assessed lipid profile abnormalities and its correla-
tion with cardiovascular diseases in tertiary care
hospital, Bihta, Patna, Bihar, India. Results revealed
a high prevalence of dyslipidaemia (79.2% of the pa-
tients had at least one abnormal lipid parameter).
This observation is of importance as it reflects the
high burden of cardiovascular diseases associated
with lipid abnormalities and the need for lipid
screening in high-risk patients” [14].

The demographic profile of the present study re-
vealed that most of the patients were in the age range
41-60 years (44.8%) followed by age group over 60
years (37.6%) with mean age of 57.3 £ 11.8 years.
The majority of the study population (62.4%) were
male, suggesting that cardiovascular diseases were
more prevalent in men. These results are similar to
those reported by Roth et al. (2020) who found that
cardiovascular diseases occur most commonly in
middle and older aged adults, and that males are
more likely to have cardiovascular diseases because
they have a higher burden of behavioral and meta-
bolic risk factors in comparison to females (Roth et
al., 2020). The same was found by Virani et al.
(2021), who mentioned that age and sex are other
non-modifiable factors that are significant for deter-
mining cardiovascular disease risk (Virani et al.,
2021) [15].

Of the cardiovascular diseases assessed, coronary
artery disease (41.6%) was the most prevalent diag-
nosis while acute coronary syndrome and myocar-
dial infarction were the next most prevalent (22.4%
and 15.2%, respectively). This distribution is con-
sistent with the current knowledge that CAD is the
major clinical expression of atherosclerosis. Libby
(2021) reported similar results that atherosclerotic
coronary artery disease is the leading cause of cardi-
ovascular mortality worldwide and that it is largely
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vascular inflammation (Libby, 2021) [16].

The mean value of total cholesterol (218.6 = 42.7
mg/dL), LDL-C (138.7 + 35.9 mg/dL), triglycerides
(182.9 + 58.6 mg/dL), and non-HDL-C (178.8 +
40.9 mg/dL) were all above the recommended refer-
ence value, and the mean value of HDL-C (39.8 +
8.5 mg/dL) was below the desirable value. These re-
sults suggest an atherogenic lipid profile in patients
with cardiovascular diseases. Mach et al. (2020) also
reported similar lipid abnormality, highlighting its
role in raising the risk of atherosclerosis and the po-
tential for cardiovascular events; elevated levels of
LDL-C and triglycerides, and reduced levels of
HDL-C, make people more susceptible to cardiovas-
cular events (Mach et al., 2020). Similarly, Euro-
pean Society of Cardiology Guidelines emphasized
the role of LDL-C as a direct contributor to plaque
formation as the main therapeutic target in cardio-
vascular disease prevention (Visseren et al., 2021)
[17].

In the present study, the overall dyslipidemia was
found in 79.2% of the patient as compared to 72.2%
observed in the study conducted by Vemula et al.
(2024) which was based in Telangana. A higher
prevalence was noted in the present study, likely be-
cause only patients with existing cardiovascular dis-
ease were recruited, compared to previous studies
which recruited a larger outpatient population. In ad-
dition, there may be regional differences in dietary
patterns, physical activity, socio-economic status,
obesity, and access to healthcare which have also led
to the variation seen. The current study indicates that
early lipid screening is important among those at
cardiovascular risk due to the high prevalence found
[18].

Individual lipid abnormalities were most common as
elevated non-HDL cholesterol (61.6%), followed by
elevated total cholesterol (59.2%), elevated LDL-C
(56.8%), reduced HDL-C (55.2%) and elevated tri-
glycerides (53.6%). Caution and similar observa-
tions have been made by Sniderman et al. (2021),
who showed that non-HDL cholesterol was a better
predictor of cardiovascular events than LDL-C
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alone, because it was a better measure of the total
burden of atherogenic lipoproteins (Sniderman et
al., 2021). Similarly, Grundy et al. noted that non-
HDL cholesterol levels were another source of prog-
nosis, especially for those with hypertriglyceridemia
and/or mixed dyslipidemia (Grundy et al., 2019)
[19].

The present study found a significant correlation be-
tween dyslipediemia and cardiovascular diseases (p
= 0.011). The most common conditions were coro-
nary artery disease (90.4%), myocardial infarction
(84.2%) and acute coronary syndrome (78.6%) fol-
lowed by patients with dyslipidemia. The results
provide strong evidence for the well-established role
of lipid abnormalities in the pathogenesis of athero-
sclerotic cardiovascular diseases. Other such associ-
ations have been observed by Ference et al. who
showed that high LDL cholesterol for long periods
of time significantly raises the lifetime risk of coro-
nary artery disease and major adverse cardiovascu-
lar events (Ference et al., 2017). Similarly, it has
been found by Virani et al., 2021 that good lipid
management is an effective way to decrease the
number of subsequent cardiovascular events and to-
tal mortality in individuals with established cardio-
vascular disease [20].

The high prevalence of dyslipidemia in this retro-
spective study underscores the need for routine
measurement of lipid profile as an important part of
cardiovascular risk assessment. Early detection of
abnormal lipid values creates early opportunities for
early lifestyle changes, dietary counseling, and early
start of lipid-lowering medication to prevent cardio-
vascular disease and reduce the disease process.
Limited information on dietary habits, obesity,
physical activity, smoking status, and medication
use were available due to a retrospective design and
small sample size, however, the findings from this
study will contribute to the current regional under-
standing of the burden of dyslipidemia among cardi-
ovascular disease patients receiving treatment at a
tertiary care hospital in Bihar. Further, multicentric
prospective studies with larger sample size and life-
style/socio-economic factors are recommended to
understand the association of dyslipidaemia with
cardiovascular diseases in the Indian population.

Conclusion

The present retrospective study showed that 79.2%
of the patients having cardiovascular diseases at-
tending the present tertiary care hospital in Bihta,
Patna, Bihar had one or more lipid abnormalities.
The levels of non-HDL cholesterol, total choles-
terol, LDL cholesterol and triglycerides were gener-
ally high, whereas HDL cholesterol was low, all of
which are associated with an atherogenic lipid pro-
file in the study population. A statistically signifi-
cant association between dyslipidemia and cardio-
vascular diseases further highlights the important
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role of abnormal lipid metabolism in the develop-
ment and progression of cardiovascular disorders,
particularly coronary artery disease. The results
highlight the importance of regular lipid profile
checking, screening for early risk, and prompt life-
style changes and lipid-lowering treatment to mini-
mize cardiovascular disease morbidity and mortal-
ity. This study, though retrospective and small in
size, offers some regional evidence of the burden of
dyslipidemia among patients of cardiovascular dis-
eases in Bihar. These data warrant further large-
scale prospective multicenter studies to confirm the
results and to assess the effect of lifestyle, diet and
other cardiovascular risk factors on lipid abnormali-
ties and disease outcomes.
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