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Abstract:

Background: Dyslipidemia and lipid abnormalities are CVD risk factors in diabetics and prediabetics. The study
examines prediabetic and diabetic lipid profiles, ratios, atherogenic indicators, and cardiovascular risk.
Methods: From January to December 2024, Darbhanga Medical College & Hospital conducted a cross-sectional
study with 65 individuals (35 prediabetic and 30 diabetic). Demographic and clinical data were recorded, and
fasting blood samples were analysed for lipid profiles (total cholesterol, triglycerides, HDL-C, LDL-C, VLDL-C)
and atherogenic indices.

Results: Diabetic patients exhibited significantly higher levels of total cholesterol, triglycerides, and LDL-C, and
lower HDL-C levels than prediabetic individuals. Lipid ratios and atherogenic indices were also higher in
diabetics, indicating increased cardiovascular risk.

Conclusion: Dyslipidemia and elevated atherogenic indices are prevalent in diabetic individuals and serve as
critical markers for cardiovascular risk. Early screening and monitoring of these parameters in prediabetic and
diabetic populations can aid in better cardiovascular risk assessment.
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Introduction

Dyslipidemia, characterised by aberrant lipid levels,
has long been recognised as a major risk factor for
cardiovascular diseases (CVD) [1]. The relationship
between lipid abnormalities and the incidence of
cardiovascular events is particularly significant in
individuals with diabetes since atherosclerosis and
cardiovascular issues are more prevalent in this
population [2]. Dyslipidemia in diabetes, which is
often marked by elevated levels of small dense low-
density lipoprotein cholesterol (LDL-C), low levels
of high-density lipoprotein cholesterol (HDL-C),
and elevated triglyceride levels, facilitates the
development of atherosclerotic plaques [3]. Lipid
profile analysis is a crucial part of determining
cardiovascular risk in individuals with diabetes and
prediabetes [4].

In addition, lipid ratios and atherogenic indices,
including the triglyceride to HDL-C ratio, total
cholesterol to HDL-C ratio, and the atherogenic
index of plasma (AIP), have become more thorough
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indicators for cardiovascular risk assessment [5,6].
Individuals' dyslipidemic condition and
vulnerability to atherosclerosis and coronary artery
disease can be better understood with the help of
these markers. Assessing these indices is essential
for early identification of high-risk patients in the
context of prediabetes and diabetes, where the start
of lipid abnormalities frequently occurs before the
manifestation of overt cardiovascular disease [7,8].

This study will investigate dyslipidemia, lipid ratios,
and atherogenic indices in prediabetics and diabetics
and their association with cardiovascular risk to
improve risk assessment.

Materials and Methodology

Study Design: Observational, cross-sectional
original research.

Study Population: 65 adults (30-60 years) with
prediabetes or type 2 diabetes, meeting inclusion and
exclusion criteria.
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Inclusion Criteria:

1. Adults (30-60 years)

2. Diagnosed with prediabetes/type 2 diabetes
(ADA criteria)

3. Willing to participate and provide consent.

Exclusion Criteria:

e-ISSN: 0976-822X, p-ISSN: 2961-6042

o Blood samples for lipid profiles (TC, LDL-
C, HDL-C, TG, VLDL-C)

o Calculation of lipid ratios and atherogenic
indices (TC/HDL-C, TG/HDL-C, AIP,
LDL-C/HDL-C)

4. Blood Glucose Measurements: FPG and PPG

for diagnosing diabetes/prediabetes (ADA
1. History of cardiovascular diseases (e.g., stroke, guidelines).
MI) Analysis:
2. Liver, renal, or thyroid disorders ’
3. Pregnancy or conditions affecting lipid 1. Statistical Methods: Descriptive statistics
metabolism (e.g., familial (mean, SD, percentages), t-tests or Mann-

hypercholesterolemia)

Study Setting & Duration: Conducted at
Darbhanga Medical College & Hospital, Bihar, from
Ist Jan 2024 to 31st Dec 2024.

Data Collection:

1. Demographics: Age, gender, and medical
history.

2. Clinical Examination: Focus on diabetes and
cardiovascular symptoms.

3. Laboratory Investigations:

Whitney U tests for group comparisons,
correlation analysis between lipid indices and
glycemic status.

2. Software: SPSS version 25.0 or higher.

Results

A total of 65 patients participated in the study,
consisting of 35 prediabetic and 30 diabetic
individuals. The mean age of the study population
was 52.3 + 7.4 years, with 60% male and 40%
female participants. The demographic and clinical
characteristics of the participants are summarized in
Table 1.

Table 1: Demographic Characteristics of Study Participants

Characteristic Prediabetic (n=35) Diabetic (n=30) Total (n=65)
Mean Age (years) 502+6.1 54.1+£8.2 523+74
Gender (Male, %) 22 (62.9%) 18 (60.0%) 40 (61.5%)
Gender (Female, %) 13 (37.1%) 12 (40.0%) 25 (38.5%)
Mean Fasting Glucose (mg/dL) 1102+ 11.5 154.5+253 132.3+22.1
Mean Postprandial Glucose (mg/dL) 155.6 +18.3 212.7+28.4 185.3+26.3

Lipid Profile and Atherogenic Indices: The lipid
profiles of the two groups,

along with the

Table 2: Lipid Profile, Lipid Ratios, and Atherogenic Indices

corresponding lipid ratios and atherogenic indices,
are presented in Table 2.

Parameter Prediabetic (n=35) Diabetic (n=30) Total (n=65)
Total Cholesterol (mg/dL) 200.1 +18.4 2123 +22.1 206.2 +£20.3
Triglycerides (mg/dL) 150.3 +£23.1 189.7+34.2 169.7 £ 30.6
HDL-C (mg/dL) 40.2+5.7 35.1£6.1 37.7+£59
LDL-C (mg/dL) 120.5 + 16.2 135.6 +20.8 127.8 +£18.5
VLDL-C (mg/dL) 30.1+4.6 37.9+6.8 33.7+6.0
Total Cholesterol/HDL-C Ratio 5.0+0.8 62+1.1 55+1.0
Triglyceride/HDL-C Ratio 4.0+ 0.6 54+£12 47+£1.0
LDL-C/HDL-C Ratio 3.1+£0.6 40+1.0 3.5+0.8
Atherogenic Index of Plasma 0.31 +£0.04 0.38+£0.07 0.34 +£0.06
Statistical Analysis: o Triglyceride levels were also significantly
. . . higher in the diabetic group (189.7 + 34.2
1. Lipid Profile Comparison: mﬁ/dL v 15034231 mgl/)d(L, p<0.01).
o The total cholesterol levels were o HDL-C levels were significantly lower in

significantly higher in diabetic subjects
compared to prediabetic subjects (212.3 +
22.1 mg/dL vs. 200.1 £ 18.4 mg/dL, p <
0.05).
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the diabetic group (35.1 £ 6.1 mg/dL vs.
40.2 £ 5.7 mg/dL, p < 0.05).

o LDL-C levels were significantly elevated
in diabetic subjects (135.6 +20.8 mg/dL vs.
120.5 + 16.2 mg/dL, p < 0.05).
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o VLDL-C was also higher in the diabetic
group compared to the prediabetic group
(37.9 £ 6.8 mg/dL vs. 30.1 £ 4.6 mg/dL, p
<0.01).

2. Lipid Ratios and Atherogenic Indices:

o The total cholesterol/HDL-C ratio,
triglyceride/HDL-C  ratio, and LDL-
C/HDL-C ratio were significantly higher in
the diabetic group compared to the
prediabetic group, suggesting a greater
atherogenic potential in diabetic patients (p
<0.05).

o The Atherogenic Index of Plasma (AIP)
was significantly higher in diabetic
individuals (0.38 + 0.07) compared to
prediabetic individuals (0.31 £ 0.04),
indicating a higher cardiovascular risk in
the diabetic population.

Correlation Analysis:

e A significant positive correlation was found
between fasting glucose levels and triglyceride
levels (r = 0.45, p < 0.01), as well as between
fasting glucose and LDL-C levels (r =0.42, p <
0.01).

e  The Atherogenic Index of Plasma (AIP) showed
a significant positive correlation with fasting
glucose levels (r=0.51, p <0.001).

Discussion

This study demonstrated that individuals with
diabetes had significantly higher levels of total
cholesterol, triglycerides, and LDL-C, while
exhibiting lower HDL-C compared to prediabetics,
highlighting the increased -cardiovascular risk
associated with diabetes. Additionally, diabetics
showed  higher  total  cholesterol/HDL-C,
triglyceride/HDL-C ratios, and Atherogenic Index
of Plasma (AIP), further suggesting a strong
relationship between dyslipidemia and atherogenic
risk. The findings emphasize the importance of
glycemic control, as poor management of blood
glucose levels worsened lipid abnormalities, thereby
increasing cardiovascular risk. A  significant
correlation between fasting plasma glucose (FPG)
and dyslipidemic indicators was observed,
reinforcing the need for early identification and
monitoring of lipid profiles and atherogenic indices
in both prediabetic and diabetic populations.

Lipid ratios and atherogenic indices appear to offer
a more comprehensive risk assessment compared to
individual lipid markers, supporting the notion that
these indices could serve as better predictors of
cardiovascular disease risk. These findings are
consistent with prior studies, such as those by
Sharma et al. (2017) and Kumar et al. (2016), who
reported similar lipid changes and the association
between dyslipidemia and cardiovascular risk in

Durgeshwar et al.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

diabetics [9,10]. Research by Rathi et al. (2018) and
Kaur et al. (2019) also confirmed higher lipid ratios
and atherogenic indices in diabetics, suggesting their
potential role in predicting atherosclerosis [11,12].
Furthermore, Joshi et al. (2015) highlighted the
critical role of dyslipidemia in exacerbating
cardiovascular risk in diabetes [13].

However, several limitations must  be
acknowledged. The study was conducted at a single
medical institution, limiting its generalizability,
particularly to populations in other healthcare
settings. The cross-sectional design only provides a
snapshot of lipid profiles and cardiovascular risk,
making it difficult to establish a direct cause-and-
effect relationship. The small sample size (65
patients) may have limited the statistical power to
detect moderate improvements in lipid profiles and
cardiovascular risk factors. Additionally, factors
such as medication, diet, and exercise were
uncontrolled, which may have influenced the results.

Future studies should aim to expand on these
findings by conducting longitudinal research with
larger, multi-center samples to better understand the
long-term effects of dyslipidemia on cardiovascular
outcomes in prediabetics and diabetics [14].
Incorporating inflammatory markers, genetic
predispositions, and lifestyle factors would provide
a more comprehensive understanding of diabetes-
related cardiovascular risk, ultimately aiding in the
development of targeted prevention and treatment
strategies. Long-term follow-up studies focusing on
cardiovascular events could further elucidate the
prognostic value of lipid ratios and atherogenic
indices [15].

Conclusion

Diabetics  have  higher total cholesterol,
triglycerides, and LDL-C levels and lower HDL-C
levels than prediabetics, according to this study.
Diabetics also had higher lipid ratios, including total
cholesterol/HDL-C, triglyceride/HDL-C, and LDL-
C/HDL-C, and the Atherogenic Index of Plasma,
indicating increased cardiovascular risk. These
findings emphasise the necessity of early lipid
profile and atherogenic indices screening and
monitoring in prediabetics and diabetics to better
assess cardiovascular risk. Lipid ratios and
atherogenic indices can help detect cardiovascular
disease risk factors for early intervention and
control.
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