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INTRODUCTION
Coronary artery disease (CAD) is no longer confined to older adults; its 
rising prevalence among younger individuals, particularly those aged 
20 to 45 years, has emerged as a significant global health concern. 
Recent estimates indicate that approximately 1.2% of individuals 
under 45 years worldwide are affected by CAD, with the burden 
reaching nearly 2% in South Asian countries, including India, where 

[1,2]genetic, lifestyle, and dietary factors play a critical role .

Early-onset CAD in young adults poses unique diagnostic and 
therapeutic challenges. Unlike older individuals, they often lack 
classical risk factors such as longstanding hypertension, diabetes, or 

[3]renal disease, leading to delayed recognition and management . 
Simultaneously, the socioeconomic and psychological implications 
are profound, striking individuals in the prime of their professional and 
personal lives.

Emerging evidence highlights the role of systemic inflammation and 
metabolic dysfunction in the pathogenesis of premature 
atherosclerosis. Of particular interest is serum uric acid, historically 
regarded as an inert end-product of purine metabolism, now 
recognized for its involvement in endothelial dysfunction, oxidative 

[4–8]stress, and promotion of vascular smooth muscle proliferation . 
Parallel to this, dyslipidemia—characterized by elevated total 
cholesterol, LDL, triglycerides, and reduced HDL—remains a 

[9]cornerstone in the development of CAD .

Several studies suggest a potential link between hyperuricemia and 
dyslipidemia, both contributing to early vascular injury and 

[10,11]atherosclerosis, especially in young adults . However, there is a 
paucity of focused studies assessing this interplay specifically in 
young Indian patients newly diagnosed with CAD, particularly those 
presenting with acute coronary syndromes (ACS). This study 
evaluated serum uric acid and lipid profiles in young adults with newly 
diagnosed CAD, aiming to identify simple, cost-effective biochemical 
markers for early risk assessment and prevention.

MATERIALS AND METHODS
A hospital-based case-control study was conducted over a period of 
one year in the Department of General Medicine at B.R.D. Medical 
College, Gorakhpur, Uttar Pradesh, India. The study included 50 
newly diagnosed cases of coronary artery disease (CAD) presenting 
with acute coronary syndrome (ACS) and 50 age- and sex-matched 
healthy controls, making a total of 100 participants. Ethical clearance 
was obtained from the Institutional Human Ethics Committee of the 

college, and written informed consent was taken from all participants 
before inclusion.

The sample size was calculated based on a 2% estimated prevalence of 
CAD in young Indian adults, considering a 95% confidence level and a 
5% margin of error. To improve the statistical validity, 50 participants 
were included in each group. The inclusion criteria for cases were 
adults aged 20 to 45 years with recent diagnoses of ACS, including 
STEMI, NSTEMI, or unstable angina, who were not on prior treatment 
for CAD. Controls were selected from healthy individuals within the 
same age range with no clinical history of CAD or ACS. Participants 
with known hepatic or renal disease, myeloproliferative disorders, 
those on lipid-lowering or anti-hyperuricemic medications, pregnant 
or lactating women, and those unwilling to participate were excluded.

After obtaining detailed medical history and performing a 
comprehensive physical examination, including measurement of body 
mass index (BMI) and vitals, all participants underwent a 12-lead 
electrocardiogram. Fasting blood samples were collected under 
aseptic conditions to assess serum uric acid, lipid profile (total 
cholesterol, triglycerides, HDL, LDL, VLDL), and other biochemical 
parameters. Lifestyle habits such as smoking, alcohol use, physical 
activity, and dietary patterns were recorded using a structured 
questionnaire. All laboratory investigations were performed using 
standardized kits and equipment with quality control measures. 
Statistical analysis was conducted using SPSS version 25, with 
significance set at p < 0.05.

RESULTS
Table 1: Distribution Of Subjects By Age And Gender

The mean serum uric acid level was significantly higher in cases (6.65 
± 2.04 mg/dL) than in controls (5.17 ± 1.36 mg/dL), with a t-value of 
4.29 and p < 0.001, indicating a strong association between elevated 
uric acid levels and CAD in young adults.

Table 2: Comparison of Lipid Parameters between Case & 
Control Groups
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ABSTRACT
Background: Coronary artery disease (CAD) is increasingly affecting young adults, particularly in South Asia, where genetic predisposition and 
lifestyle factors contribute significantly. The role of serum uric acid and lipid profile alterations in early-onset CAD requires further evaluation. 
Objectives: To assess the association of serum uric acid and lipid profile parameters with CAD in young adults and explore their potential as early, 
cost-effective biochemical markers for risk assessment. A hospital-based case-control study was conducted on 50 newly diagnosed Methods: 
young CAD patients and 50 age- and sex-matched healthy controls. Serum uric acid, lipid profile, and other clinical parameters were analyzed and 
compared between groups. Serum uric acid and lipid profile parameters, including total cholesterol, HDL, and VLDL, were significantly Results: 
higher in CAD cases. Logistic regression identified total cholesterol and uric acid as independent predictors. Elevated serum uric acid Conclusion: 
and lipid abnormalities are significantly associated with young-onset CAD. 
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Catego
ry

Sub-
Category

Case Control Significance
No. % No. % chi sq p-value

Age 
(Years)

30 - 35 years 12 24.0% 16 32.0% 3.30 0.192
35 - 40 years 11 22.0% 16 32.0%
40 - 45 years 27 54.0% 18 36.0%

Gender Male 38 76.0% 29 58.0% 3.66 0.056
Female 12 24.0% 21 42.0%
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Table 3: Comparison of Lipid and Other Parameters among ACS 
Types

Figure 1: Correlation of Serum Uric Acid with Lipid Parameters

Table 4: Logistic Regression Analysis Showing Relationship of 
CAD with Independent Predictors

Dependent: CAD

Table 5: Correlations between LIPID and Other Parameters

Table 6: ROC Analysis to Establish Serum Uric Acid as the 
Diagnostic Marker of CAD

DISCUSSION
The present study evaluated the increasing burden of coronary artery 
disease (CAD) among young adults, with a majority (54%) of cases 
occurring between 40 and 45 years, consistent with reports of early-
onset CAD in South Asians (Aggarwal et al., 2016; Rehman et al., 

[12,13]2023) . Male predominance was evident, with 76% of cases being 
male, aligning with global studies showing higher CAD rates in young 

[14,15[men (Mumcu & Gitmez, 2023; Yang et al., 2021) . Although family 
history was not significantly associated with CAD in this cohort, other 
studies consistently report its role as a key risk factor (Iyengar et al., 

[16,17]2017; Otaki et al., 2013) .

Comorbidities such as diabetes (24%) and hypertension (10%) were 
prevalent among CAD cases, with dyslipidemia and higher body mass 
index (BMI) also significantly associated with CAD. Elevated BMI 
among cases (23.01 ± 1.49 kg/m²) is in line with studies emphasizing 
obesity as a modifiable risk factor for early CAD (Foroughi et al., 

[18,19]2014; Choi et al., 2018) .

Anterior wall myocardial infarction (AWMI) was the most common 
acute coronary syndrome (ACS) presentation, followed by NSTEMI 
and IWMI, consistent with global trends where AWMI is frequently 
seen among young CAD patients (Tungsubutra et al., 2007; Deora et 

[20,21]al., 2016) .

Biochemically, serum uric acid (SUA) was significantly higher in 
CAD cases (6.65 ± 2.04 mg/dL) than controls, supporting evidence of 
SUA as a potential independent risk factor for CAD (Lv et al., 2019; 

[22,23]Dai et al., 2015) . Lipid profile abnormalities, notably elevated total 
cholesterol, HDL, and VLDL levels, were observed, though LDL and 
triglycerides did not differ significantly. Notably, SUA levels and lipid 
parameters showed moderate positive correlations, reinforcing the 
interplay between dyslipidemia and hyperuricemia in CAD 
pathogenesis. Logistic regression identified total cholesterol and SUA 
as independent predictors of CAD. Furthermore, ROC analysis 
revealed SUA had fair diagnostic accuracy (AUC = 0.729), with high 
specificity (86%), highlighting its potential as a simple, cost-effective 
biomarker for risk stratification in young adults with suspected CAD.

Limitations: The limitations of the study include a relatively small, 
single-center sample size, lack of long-term follow-up, and exclusion 
of other inflammatory markers or genetic factors that may influence 
CAD risk.

Strengths: The strengths of the study include its case-control design, 
inclusion of only newly diagnosed young CAD patients, and 
simultaneous evaluation of both serum uric acid and lipid profiles 
using standardized laboratory methods.

CONCLUSION
We concluded that elevated serum uric acid and altered lipid profiles 
are significantly associated with early-onset CAD in young adults, 
highlighting their potential role as cost-effective biochemical markers 
for early risk assessment and prevention.
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Lipid Parameter Case Mean 
± SD

Control 
Mean ± SD

t-
value

p-
value

Total Cholesterol (T.C) 182.85 ± 
48.49

154.50 ± 
45.46

3.03 0.003

Triglycerides (TG) 185.73 ± 
97.80

162.36 ± 
101.31

1.18 0.241

High-Density Lipoprotein 
(HDL)

50.29 ± 
12.68

42.92 ± 
9.68

3.28 0.001

Low-Density Lipoprotein 
(LDL)

117.15 ± 
40.29

102.31 ± 
46.86

1.71 0.091

Very Low-Density 
Lipoprotein (VLDL)

35.71 ± 
16.64

28.02 ± 
15.99

2.37 0.020

Parameter AWMI 
Mean ± 
SD

NSTEM
I Mean 
± SD

IWMI 
Mean ± 
SD

F-
valu
e

p-
value

Trop-I (ng/mL) 13.42 ± 
16.51

10.05 ± 
16.03

16.17 ± 
18.34

0.34 0.711

Total Cholesterol (T.C) 
(mg/dL)

177.45 
± 49.44

182.44 ± 
47.74

217.50 ± 
43.59

1.18 0.316

Triglycerides (TG) 
(mg/dL)

158.40 
± 75.89

196.99 ± 
101.46

285.00 ± 
140.33

3.46 0.039

High-Density Lipoprotein 
(HDL) (mg/dL)

49.40 ± 
10.43

51.97 ± 
15.60

46.05 ± 
2.88

0.47 0.626

Low-Density Lipoprotein 
(LDL) (mg/dL)

112.31 
± 33.12

117.40 ± 
46.80

144.73 ± 
37.16

1.12 0.336

Very Low-Density 
Lipoprotein (VLDL) 
(mg/dL)

32.13 ± 
15.25

36.98 ± 
17.59

50.00 ± 
13.14

2.20 0.122

Serum Uric Acid (mg/dL) 6.22 ± 
1.80

6.70 ± 
2.17

8.95 ± 
1.07

3.40 0.042

Predictor B S.E. p-
value

Exp(B
) / OR

95% CI for 
Exp(B)

Smoking 22.55 8753.71 0.998 Large 0.00 – Large
Alcohol 19.56 7957.86 0.998 Large 0.00 – Large
Physical Activity 0.010
Sedentary 2.22 1.38 0.107 9.23 0.62 – 138.14
Light 0.14 1.26 0.913 1.15 0.10 – 13.61
Moderate -2.13 1.69 0.210 0.12 0.00 – 3.31
Active/Vigorous Ref. Refere

nce
Total Cholesterol 
(T.C)

0.02 0.01 0.007 1.02 1.01 – 1.04

Triglycerides (TG) -0.01 0.00 0.099 0.99 0.99 – 1.00
Serum Uric Acid 0.64 0.21 0.002 1.90 1.26 – 2.87
Constant -6.86 2.05 0.001 0.00

Para 
mete r

Trop-I T.C TG HDL LDL VLDL S.Uric
acid

r- 
val
ue

p- 
val
ue

r- 
val
ue

p- 
val
ue

r- 
val
ue

p- 
val
ue

r- 
val
ue

p- 
val
ue

r- 
val
ue

p- 
val
ue

r- 
val
ue

p- 
val
ue

r- 
val
ue

p- 
val
ue

Trop- I 1
T.C - .1

11
.4
80

1

TG .1
29

.4
09

.4
43

<0.
001

1

HDL - .0
76

.6
28

.4
16

<0.
001

.3
23

.00
1

1

LDL - .0
83

.5
97

.8
21

<0.
001

.3
17

.00
1

.2
59

.00
9

1

VLDL - .0
49

.7
55

.4
79

<0.
001

.8
40

<0.
001

.3
67

<0.
001

.2
89

.0
03

1

S.Uri
c acid

.1
25

.4
26

.1
75

.08
0

.3
54

<0.
001

.3
05

.00
2

.1
28

.2
02

.2
85

.0
04

1

Parameter Value 95% CI
AUROC 0.729 0.63 – 0.83
Optimum Cut-off SUA > 5.95 mg/dL -
Sensitivity (%) 54.9 45.1 – 64.7
Specificity (%) 86.0 79.2 – 92.8
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