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Conclusions: Fasting dyslipidemia is highly prevalent among T2DM patients in this North
Karnataka cohort and shows a strong association with increased CVD risk. Routine fasting lipid
profiling and early aggressive lipid management should be integral to diabetes care in similar
populations.
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INTRODUCTION

patients with T2DM (duration >5 years, onset after 30 years)
and 100 healthy, non-diabetic controls were enrolled.

Cardiovascular disease is the leading cause of death in
patients with T2DM, accounting for two- to four-fold
higher morbidity and mortality than in non-diabetics. This
excess risk is mediated in part by diabetic dyslipidemia,
characterized by elevated triglycerides, increased small
dense LDL and reduced HDL cholesterol.

India faces a rapidly growing burden of T2DM, with
earlier onset and high rates of CVD, and South Asian
populations are particularly prone to atherogenic
dyslipidemia and central obesity. However, there are few
data from North Karnataka evaluating fasting lipid
abnormalities and their relationship with cardiovascular
risk in T2DM. This study aimed (1) to assess fasting lipid
levels in T2DM patients and (2) to evaluate the
significance of fasting dyslipidemia as a cardiovascular
risk factor compared with healthy controls in a North
Karnataka tertiary-care setting.

Materials and Methods

This hospital-based cross-sectional case—control study was
conducted in the Department of General Medicine, Al
Ameen Medical College Hospital, Vijayapur, Karnataka,
from December 2017 to September 2019. One hundred

Inclusion criteria (cases):

T2DM diagnosed as per WHO/ADA criteria.

Age >30 years and duration of T2DM >5 years.

Inclusion criteria (controls):

Apparently healthy adults without diabetes, hypertension,
known CVD, renal or liver disease, and normal fasting
glucose.

Exclusion criteria (both groups):

History or evidence of CAD, stroke, heart disease or
hypertension.

Known primary lipid disorders, liver disease, renal
dysfunction, hypothyroidism or major GI surgery.

Drugs affecting lipid metabolism or established lipid-
lowering therapy.

Clinical and laboratory assessment

Detailed history and physical examination were performed
for all participants. Waist and hip circumferences were
measured with standard technique and WHR calculated to
assess abdominal obesity. Cardiovascular evaluation
included clinical examination, 12-lead ECG and 2D
echocardiography to look for ischemic changes or structural
heart disease.
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After an overnight fast (>8 hours), blood samples were
collected for fasting blood sugar and fasting lipid profile
(TC, TG, HDL-C, LDL-C, VLDL-C) using standard
enzymatic methods in the hospital laboratory. LDL-C and
VLDL-C were calculated as per standard formulac where
applicable.

Definitions

Dyslipidemia was defined by any one of the following: TC
>200 mg/dL, TG >150 mg/dL, LDL-C >130 mg/dL, HDL-
C <40 mg/dL in men or <50 mg/dL in women, or VLDL-
C >30 mg/dL. CVD risk was considered increased when
there was clinical, ECG or echocardiographic evidence of
ischemic heart disease or heart failure, or when the overall
risk profile indicated moderate—high cardiovascular risk.
Sample size and statistics

The final sample included 100 T2DM cases and 100
controls, as per departmental protocol and feasibility.
Continuous variables were expressed as mean + SD and
categorical variables as frequencies and percentages.
Group comparisons used unpaired t-tests for continuous
variables and chi-square tests for categorical variables; p <
0.05 was taken as statistically significant.

Ethics

Institutional Ethics Committee approval was obtained, and
written informed consent was taken from all participants in
accordance with the Declaration of Helsinki

Results

Baseline characteristics

Age ranged from 36-68 years among cases and 32-68
years among controls, with most subjects in the 51-60-year
age group (37% of cases). Mean age was similar between
cases and controls (51.9 £8.0 vs 51.3 + 8.5 years, p > 0.05),
and sex distribution was identical (53 males and 47 females
in each group). Mean WHR was slightly higher in diabetics
(0.91 £ 0.1) than controls (0.88 + 0.1), but this difference
was not statistically significant (p > 0.05).

AGE

CASES
CONTROLS

31-40 41-50 51-60 >60

CASES (BLUE) CONTROL(ORANGE)
Glycemic status

Mean fasting blood sugar was significantly higher in
T2DM patients than in controls (169.3 + 29.3 mg/dL vs

+ 13.8 mg/dL, p < 1 nfirmin, r glycemi
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control in the diabetic group.
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Fasting lipid profile
Diabetic patients had significantly more atherogenic
fasting lipid profiles.

Mean TC: 212.2 £ 41.5 mg/dL (cases) vs 154.0 £ 16.6
mg/dL (controls), p < 0.001.

Mean TG: 156.3 £45.1 mg/dL vs 113.7 £30.1 mg/dL, p <
0.001.

Mean LDL-C: 132.3 + 34.3 mg/dL vs 84.7 = 15.1 mg/dL,
p <0.001.

Mean HDL-C: 43.6 £ 9.3 mg/dL vs 47.6 £ 6.5 mg/dL, p <
0.001.

Overall, dyslipidemia was present in 77% of cases
compared with only 8% of controls (p < 0.001). Elevated
TG, TC and LDL-C with reduced HDL-C formed the
predominant pattern, consistent with classical diabetic
dyslipidemia.

Cardiovascular risk

Elevated CVD risk was observed in 76% of T2DM patients
against 24% of controls (p <0.001). Many diabetic patients
showed ECG or echocardiographic evidence of ischemic
heart disease, indicating a substantial burden of clinically
overt or silent CVD. The strong association between
dyslipidemia and CVD risk was statistically significant
when comparing cases and controls.
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Discussion

This study shows a very high prevalence of fasting
dyslipidemia (77%) among T2DM patients in a North
Karnataka cohort, with a clear and significant association
with increased CVD risk compared with non-diabetic
controls. The pattern of higher TC, TG and LDL-C and
lower HDL-C in diabetics matches the characteristic
“diabetic dyslipidemia” described in large Indian and
international studies.

Multiple studies have reported that 70-90% of T2DM
patients have at least one lipid abnormality and that most
fall into high or very high CVD risk categories. The finding
that 76% of diabetics in this study had elevated CVD risk,
versus 24% of controls, aligns with these observations and
highlights the magnitude of cardiovascular burden in this
region. Central obesity, reflected by higher WHR, though
not statistically significant here, is biologically plausible as
a contributor through insulin resistance and pro-
inflammatory adipokines.

Pathophysiologically, insulin resistance  promotes
increased free fatty acid flux to the liver, leading to VLDL
overproduction and hypertriglyceridemia, with subsequent
formation of small dense LDL and HDL depletion via
CETP-mediated exchange. Glycation and oxidation of
lipoproteins, together with advanced glycation end-
products and endothelial dysfunction, further accelerate
atherosclerosis in T2DM. These mechanisms explain the
close link between dyslipidemia and early-onset CVD
found in this and other studies.

Current guidelines recommend that virtually all adults with
T2DM, especially those over 40 years or with additional
risk factors, should receive statin therapy, alongside
lifestyle modification and optimal blood pressure and
glucose control. The present results support routine fasting
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Limitations

Limitations include the single-centre, hospital-based
design, modest sample size and cross-sectional nature,
which preclude causal inference or long-term event
analysis. Potential confounders such as diet, physical
activity and smoking were not fully quantified, and
advanced lipid parameters (small dense LDL, HDL
functionality) were not measured. Nevertheless, the strong
and consistent differences between diabetics and controls
provide robust clinical signals for everyday practice.

Conclusion

In this North Karnataka tertiary-care cohort, fasting
dyslipidemia was highly prevalent in patients with T2DM
and was significantly associated with increased
cardiovascular risk compared with healthy controls.
Incorporating routine fasting lipid profiling, early statin-
based therapy and intensive lifestyle modification into
diabetes care may substantially reduce the burden of
premature cardiovascular disease in similar Indian
populations.
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