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ABSTRACT

Background: The relationship between serum uric acid 
and chronic stable angina remains contentious. While its 
association with cardiovascular risk is debated, this study 
aimed to investigate the correlation between serum uric acid 
levels and the angiographic severity of coronary artery disease 
in patients with chronic stable angina.
Methods: A cross-sectional analytical study was conducted on 
158 patients presenting with chronic stable angina at Dhaka 
Medical College Hospital from January to December 2022. 
Hyperuricemia was defined as serum uric acid levels ≥ 6.5 mg/
dl. The severity of coronary artery disease was assessed using 
the Gensini score and the vessel score on coronary angiogram.
Results: Hyperuricemic patients (n=72) had significantly 
higher conventional risk factors (hypertension, diabetes, 
dyslipidemia) and lipid profile abnormalities compared to 
the normouricemic group (n=86). Notably, hyperuricemic 
patients were more likely to have a vessel score of 3 (severe 
coronary artery disease) and had significantly higher Gensini 
scores, indicating greater disease severity. A strong positive 
correlation was observed between serum uric acid levels and 
both Gensini score and vessel score.
Conclusions: This study demonstrates a significant positive 
association between serum uric acid levels and the severity of 
coronary artery disease in patients with chronic stable angina. 
Early diagnosis and management of hyperuricemia may be 
crucial in reducing adverse clinical outcomes and improving 
the quality of life for these patients.

Keywords : chronic kidney disease, cardiovascular events, 
ischemic heart disease, nuclear imaging, hemodialysis.

INTRODUCTION 

Chronic stable angina, a common manifestation of coronary 
artery disease (CAD), remains a significant global health 
concern. CAD is the leading cause of death worldwide, with an 
estimated 17.9 million deaths in 2019.South Asian populations, 
including those from Bangladesh, are disproportionately 
affected, exhibiting a 3-5 fold increased risk of myocardial 
infarction compared to other ethnicities.[1,2]The dynamic 
nature of CAD results in various clinical presentations, 
including chronic coronary syndromes (CCS). Patients with 
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suspected or established CCS often experience stable angina symptoms, dyspnea, or have a history of heart failure. Accurate 
risk stratification is crucial for guiding appropriate management strategies, including pharmacological and interventional 
interventions. [3]
Serum uric acid (UA) has emerged as a potential biomarker for cardiovascular disease (CVD) risk. [4] Numerous studies have 
demonstrated a strong association between elevated UA levels and the severity of CAD. [5, 6] However, the relationship 
between UA and the angiographic severity of coronary artery disease in chronic stable angina patients in Bangladesh remains 
understudied.
This study aims to investigate the association between hyperuricemia and the angiographic severity of coronary artery disease 
in patients with chronic stable angina in Bangladesh. By exploring the relationship between UA levels and CAD severity, this 
research could contribute to improved risk stratification and tailored treatment approaches for patients in this high-risk 
population.

Figure 1.

Figure-1: Putative mechanisms underlying endothelial dysfunction induced by hyperuricemia (Maruhashi et al., 2018).

METHODOLOGY

Study Design
Cross-sectional analytical study

Place of Study
Department of Cardiology, Dhaka Medical College Hospital, Dhaka, Bangladesh

Study period: January 2022 - December 2022

Study Population
Patients with chronic stable angina admitted to the cardiology department during the study period.

Sample:
    • Sample size: 158
    • Sampling method: Purposive sampling
    • Inclusion criteria: 
       º Chronic stable angina patients undergoing elective coronary angiography
    • Exclusion criteria: 
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           º Gout, malignancy
           º Previous revascularization (PCI, CABG)
           º First 4 weeks of acute coronary syndrome
           º Heart failure (NYHA class III-IV)
      º Medications affecting uric acid levels (diuretics, allopurinol, febuxostat)
          º Renal impairment (creatinine ≥ 2.0 mg/dl)
          º Acute infection, chronic alcoholism
          º Pregnancy
          º Unwilling to give consent

Study Variables
Independent Variables
	 Demographic variables: Age, sex
	 Risk factor variables: Family history of CAD, diabetes mellitus, hypertension, smoking, dyslipidemia
	 Laboratory parameters: Serum uric acid, fasting lipid profile, RBS, FBS, serum creatinine

Dependent Variable: Angiographic severity of coronary disease: Vessel score, Gensini score

Data Collection
A pre-formed semi-structured questionnaire collected demographic, clinical, and angiographic information. Blood samples 
were drawn for analysis of serum uric acid and other biochemical parameters. Coronary angiograms were performed to 
assess coronary artery disease severity.

Data Analysis
Data was analyzed using SPSS software (version 25).Descriptive statistics were used to summarize data (mean, standard 
deviation, median, range, percentages).Statistical tests were used to compare groups (t-test, Chi-square test, Fisher’s exact 
test).Correlation analysis was used to assess the relationship between serum uric acid and Gensini score. Regression analysis 
was used to identify independent predictors of severe CAD.

Ethical Considerations
Ethical approval was obtained from the Dhaka Medical College ethical review committee. Informed written consent was 
obtained from all participants in Bangla or the local language. Participant confidentiality was maintained.

RESULTS 

This cross-sectional analytical study was conducted in the department of Cardiology, DMCH, from January 2022 to December 
2022. The main objective of this study was to find out the association between hyperuricemia with angiographic severity of 
coronary artery disease in chronic stable angina patients. Serum uric acid of 158 patients with chronic stable angina was 
recorded in the data collection sheet. The study participants were divided into two groups according to the value of serum 
uric acid (mg/dl). Hyperuricemia is usually defined as serum uric acid concentration >7.0 mg/dl or > 420 µmol/L in men and > 
6.0 mg/dl or > 360 µmol/L in women  (Goodarzynejad et al. 2010). However, in our study, for the purpose of the analysis and 
calculation, we used the normal reference range of 3.5-6.5 mg/dl, which was used in two previous studies (Pramanik et al., 2015 
and Qureshi, Hameed and Noeman, 2013). Hence, in our study, hyperuricemia was defined as serum uric acid concentration 
≥ 6.5 mg/dl. The study participants were divided in two groups. 
GROUP-A: Serum Uric Acid ≥ 6.50 mg/dl (Hyperuricemia) GROUP-B: Serum Uric Acid < 6.50 mg/dl (Normouricemia). Table-1 
shows comparison of age distribution among sample population. The mean age of the participants of group A was 52.60 ± 9.66 
years and group B was 52.26 ± 9.90 years, which was not statistically significant (p > 0.05). Participants who were aged between 
46-55 years old had highest serum uric acid level 5.81 mg/dl with a SD of 1.59.
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Table-I: Sample Characteristics (n=158)

Age (years)
GROUP-A Hyperuricemia

(n=72)
Frequency (%)

GROUP-B Normouricemia
(n=86)

Frequency (%)
p-value

≤ 45 years 15 (20.8) 26 (30.2)

46-55 years 32 (44.4) 32 (37.2)

>55 years 25 (34.7) 28 (32.6) 0.388ns

Mean ± SD (in years) 52.60 ± 9.66 52.26 ± 9.90 0.828ns

Table II: Serum uric acid level across different age groups (n=158).

Age category Serum Uric Acid (mg/dl)
Mean ± SD

≤ 45 years 5.53 ± 1.56

46-55 years 5.81 ± 1.59

>55 years 5.75 ± 1.43

Figure 2: Comparison of gender between two groups

Among sample population total 116 (73.5%) patients were male, 42 (26.5%) patients were female. In group A 84.7% (61) were 
male and 15.3% (11) were female. In group B 64% (53) were male and 36% (31) were female. This distribution was statistically 
significant (p value = 0.003). Male female ratio was 3:1.
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Table III: Comparison of conventional risk factors of CAD between two groups (n=158).

Variables

GROUP-A 
Hyperuricemia

 (n=72)
Frequency (%)

GROUP-B
Normouricemia

(n=86)
Frequency (%)

p-value

Family history of premature CAD 32 (44.4) 33 (38.4) 0.440ns

Smoker 45 (62.2) 44 (51.2) 0.152ns

Hypertension 63 (87.5) 44 (51.2) <0.001s

Diabetes Mellitus 55 (76.4) 49 (57) 0.010s

Dyslipidemia 60 (83.3) 47 (54.7) <0.001s

Data presented as frequency and percentages over columns GROUP-A: Serum Uric Acid ≥ 6.50 mg/dl, GROUP-B: Serum Uric Acid < 6.50 mg/dl

The above table shows that among the conventional CVD risk factors hypertension, diabetes mellitus, dyslipidemia was higher 
in group A, which was statistically significant (p<0.05). No significant difference between the groups was found in case of 
smoking and family history of premature CAD.

Table IV: Comparison of biochemical parameters between groups (n =158)

Variables

GROUP-A 
Hyperuricemia

 (n=72)

GROUP-B
Normouricemia

(n=86) p-value

Mean ± SD Mean ± SD

Serum Uric Acid (mg/dl) 7.13 ± 0.40 4.53 ± 1.03 <0.001s 

TC (mg/dl) 187.86±36.56 153.97±31.59 <0.001s

LDL (mg/dl) 106.65±21.25 86.27±25.35 <0.001s

HDL (mg/dl) 36.87 ± 5.59 37.76 ± 5.79 0.314ns

TG (mg/dl) 212.54 ± 91.02 143.65 ± 57.00 <0.001s

FBS (mmol/L) 8.04 ± 1.83 8.12 ± 2.34 0.360ns

RBS (mmol/L) 11.16 ± 2.88 9.99 ± 3.23 0.017s

Serum Creatinine (mg/dl) 1.03 ± 0.28 1.03 ± 0.30 0.740ns

Data presented as mean ± SD over columns, GROUP-A: Serum Uric Acid ≥ 6.50 mg/dl

GROUP-B: Serum Uric Acid < 6.50 mg/dl, s =significant, ns = not significant  p value reached from unpaired t-test and Mann Whitney U-test

Above table shows differences in mean FBS, HDL and serum creatinine between two groups were not statistically significant 
(p>0.05). In lipid profile study, HDL was found lower in group A compared with group B. TC, LDL, TG, SUA and RBS  were found 
significantly different between groups (p<0.05).

Table V: Comparison of angiographic parameters and severity of CAD between two groups according to vessel score (n=158).

Variables
GROUP-A 

Hyperuricemia
 (n=72)

GROUP-B
Normouricemia

(n=86)
p-value

Severity of CAD 
(Vessel Score)

Frequency (%) Frequency (%)

<0.001s
Score 0 7 (9.7) 39 (45.3)

Score 1 11 (15.3) 22 (25.6)

Score 2 18 (25) 12 (14)

Score 3 36 (50) 13 (15.1)

Data presented as frequency and percentages over columns. GROUP-A: Serum Uric Acid ≥ 6.50 mg/dl ; GROUP-B: Serum Uric Acid < 6.50 mg/dl
s =significant p value reached from Mann Whitney U-test and chi square test.
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Above table shows that most of the study participants of (36, 50%) group A and (13, 15.1%) participants of group B had “score 
3”. The difference was statistically significant (p<0.001).

Table VI: Comparison of severity of CAD between two groups according to Gensini score (n=158)

Variables GROUP-A 
Hyperuricemia
 (n=72)

GROUP-B
Normouricemia
(n=86)

p-value

Mean ± SD Mean ± SD

Gensini Score 57.76 ± 31.23 20.43 ± 26.11                       <0.001s

Data presented as Mean ± SD over columnsGROUP-A: Serum Uric Acid ≥ 6.50 mg/dL

GROUP-B: Serum Uric Acid < 6.50 mg/dL s =significant  p value reached from Mann Whitney U-test and chi square test

Above table shows that Group A patients had significantly higher mean Gensini score than Group B patients which was 57.76 
± 31.23 and 20.43 ± 26.11 respectively. This difference was statistically significant (p<0.001).

Figure 3.

Figure 3 : Scatter diagram showing correlation between Serum uric Acid and Gensini score by Spearman’s rank order correlation test

Correlation co-efficient, rs =0.700 (p value < 0.001)

This figure shows that there was a significant positive correlation between serum uric acid and CAD severity in terms of vessel 
score. Correlation co-efficient, r = 0.850 and it was statistically significant (p value < 0.001) by Spearman’s rank order correlation 
test.
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Figure 4.

Scatter diagram showing correlation between Serum uric Acid and vessel score by Spearman’s rank order correlation test.Correlation co-

efficient, rs = 0.850 (p value < 0.001).

This figure shows that there was a significant positive correlation between serum uric acid and CAD severity in terms of vessel 
score. Correlation co-efficient, r = 0.850 and it was statistically significant (p value < 0.001) by Spearman’s rank order correlation 
test.

Table VII: Linear regression analysis of biochemical parameters with severity of CAD according to Gensini Score

Variables 
Gensini Score

Beta co-efficient R2 p-value

Serum uric Acid 0.571 0.326 <0.001s

FBS 0.010 0.000 0.901ns

RBS 0.172 0.030 0.031s

Serum creatinine 0.200 0.017 0.012s

TC 0.286 0.082 <0.001s

HDL 0.228 0.052 0.004s

LDL 0.307 0.094 <0.001s

TG 0.298 0.089 <0.001s

Dependent variable: Gensini Score
Independent Variable (s): Serum Uric Acid, FBS, RBS, Serum creatinine, TC, HDL, LDL, TG

s =significant ; ns = not significant 

Above table is showing significant linear relation of Serum Uric Acid, RBS, Serum creatinine, TC, HDL, LDL and TG with Gensini 
score. By reading the beta coefficient, we learn that with 1 unit increase of SUA, RBS, Serum creatinine, TC, HDL, LDL and TG, 
Gensini Score will increased by 0.571, 0.172, 0.20, 0.286, 0.228, 0.307, 0.298 respectively.
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Table VIII: Multivariate Linear Regression analysis for several risk factors effects on severity of CAD assessed by Gensini score

Variable B SE β 95% CI p-value

Gender -5.140 4.784 -0.072 -14.591 4.311 0.284ns

Hypertension -1.209 4.743 -0.018 -10.579 8.161 0.799ns

Diabetes Mellitus 9.267 4.506 0.147 0.365 18.170 0.041s

Dyslipidemia -7.236 4.857 -0.111 -16.833 2.361 0.138ns

Serum Uric Acid 12.406 1.368 0.601 9.702 15.109 <0.001s

Dependent variable: Gensini Score
Independent variables: Gender, Hypertension, Diabetes Mellitus, Dyslipidemia, Serum Uric Acid 
s=significant
ns = non significant
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Table shows that the unstandardized regression coefficients 
(B) of several risk factors of CAD. Among these DM (9.267; 
p=0.041) and serum uric acid (12.406; p<0.001) significantly 
influencing the gensini score, since p-value is <0.05. The other 
variables in the study (Gender, Hypertension, Dyslipidemia) 
do not have any significant influence in explaining the Gensini 
score. The unstandardized coefficient (B), also called multiple 
regression coefficient, for serum uric acid is 12.406 (95% CI: 
9.702 to 15.109). This means that the average increase or 
decrease in Gensini score is 12.406, if serum uric acid increase 
or decrease by 1 mg/dl, after adjusting for all other variables 
(Gender, HTN, DM, Dyslipidemia) in this study. 

DISCUSSION
 
This cross-sectional study aimed to investigate the relationship 
between serum uric acid levels and the severity of coronary 
artery disease (CAD) in patients with chronic stable angina. 
A total of 158 patients underwent coronary angiography 
and were categorized into two groups based on their serum 
uric acid levels: Group A (hyperuricemia, ≥6.50 mg/dL) and 
Group B (normouricemia12, <6.50 mg/dL). The study found 
a significant positive association between SUA levels and the 
severity of CAD. Patients with hyperuricemia had higher SUA 
levels, more severe CAD as measured by the Gensini score, 
and were more likely to have multiple vessel involvement. 
Multivariate analysis revealed SUA as an independent 
predictor of CAD severity, even after adjusting for traditional 
risk factors. 

Demographics and Risk Factors
The majority of participants in both groups were between 
46 and 55 years old, with a mean age of 52.41 years. There 
was no significant difference in age between the two groups. 
Males were more prevalent in both groups, with a statistically 
significant difference (p=0.003). Hypertension, diabetes 
mellitus, and dyslipidemia were more prevalent in the 
hyperuricemic group compared to the normouricemic group. 
However, there were no significant differences in smoking 

or family history of premature CAD between the groups. In 
several previous studies had found same similarity. [8, 9, 10]
Laboratory Findings: In addition to higher SUA levels, 
patients in the hyperuricemic group had higher levels of total 
cholesterol (TC), low-density lipoprotein (LDL), triglycerides 
(TG), and fasting blood sugar (FBS). These findings suggest 
a cluster of metabolic abnormalities associated with 
hyperuricemia and increased CAD risk. ). Our finding was 
consistent with previous studies conducted by Duran et al. 
(2012),  Madbouly et al. (2022), Qureshi, Hameed and Noeman 
(2013). [11, 12,13] 

Coronary Artery Disease Severity
Gensini scores, a measure of CAD severity, were significantly 
higher in Group A (57.76 ± 31.23) compared to Group B (20.43 
± 26.11).A positive correlation was found between serum 
uric acid levels and both Gensini scores and vessel scores, 
indicating a stronger association with more severe CAD. Our 
finding was similar to previous studies conducted by  Pramanik 
et al. (2015), Madbouly et al. (2022),  Qureshi, Hameed and 
Noeman (2013), and  Deveci et al. (2010).[8,12,13,14]

Correlation Analysis
The study demonstrated a strong positive correlation between 
SUA levels and both the Gensini score and vessel score, 
indicating a direct relationship between SUA and the severity 
of CAD. These positive correlations were in agreement with 
other similar studies done by Madbouly et al. (2022),  Qureshi, 
Hameed and Noeman (2013),   Deveci et al. (2010) and Akanda 
et al. (2012).[12,13,14,15]
 
Regression Analysis
Multivariate linear regression analysis revealed serum uric 
acid as an independent predictor of CAD severity, even 
after adjusting for confounding factors. Other independent 
predictors included TC, LDL, TG, random blood sugar (RBS), 
and serum creatinine. By performing a multi-variate linear 
regression analysis model Lv et al. (2019) showed that a non-
traditional CAD risk factor (HUA [OR 8.28; 95% CI 1.96–14.59; 
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p = 0.01]) were significant risk factors for the severity of CAD 
after adjusting for confounding factors. [10]

Clinical Implications
Elevated serum uric acid levels may be a useful marker 
for predicting severe CAD in patients with chronic stable 
angina. Patients with both conventional cardiovascular risk 
factors and hyperuricemia may be at a higher risk of severe 
CAD. Early identification of high-risk patients through uric 
acid assessment can lead to more intensive treatment and 
improved outcomes.
Consider adding a discussion of the potential mechanisms 
linking serum uric acid to CAD, such as oxidative stress, 
inflammation, and endothelial dysfunction. Also, discuss the 
limitations of the study, such as its cross-sectional design, 
and the need for further research to establish causality.

CONCLUSION

This study provides evidence that elevated SUA levels 
are associated with increased severity of CAD in patients 
with chronic stable angina. These findings underscore the 
importance of considering SUA as a risk factor for CAD and 
highlight the potential benefits of targeting SUA in clinical 
management.
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