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INTRODUCTION 

Cardiovascular disease (CVD) is a complex multifactorial 

disease of a medium and large-sized coronary artery 

resulting from atherosclerosis. The etiopathogenesis of 

coronary artery occlusion is complex, and many known 

and unknown environmental and genetic factors are 

involved.1 The adverse outcome of occlusion of the 

coronary artery is myocardial infarction (MI) due to 

sudden blockage in the blood supply of myocardial 

tissue.2 CVD is one of non-communicable disease which 

causes major morbidity and mortality worldwide. CVD 

once thought to be a disease of obese and high 

socioeconomic individuals, but now it is prevalent even 

in non-obese and middle and lower socioeconomic status 

individuals.3 Most of CVD patients present in an 

emergency for the first time with signs and symptoms of 

MI without any known risk factors.4 Scientists have been 

working on biomarkers which can help in its early 
detection and diagnosis of CVD so that timely 

interventions could be done to prevent the adverse 

outcome. The severity of CVD can be assessed by the 
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ABSTRACT 

 

Background: Cardiovascular disease (CVD) is the most common cause of death worldwide. The present study was 

conducted to study uric acid as a potential biomarker in predicting the severity of CVD in terms of vessel 

involvement. 

Methods: A cross-sectional study, conducted at Rajiv Gandhi Super Speciality Hospital, Tahirpur, Delhi. A total of 

52 consecutive male and female patients age between 30 to 70 years was included in this study. Written informed 

consent was obtained from all the enrolled patients. Automated analysers were used for the analysis of blood glucose, 

lipid profile and serum uric acid level. IBM SPSS Statistics (Version 20.0, IBM SPSS, IL, USA) was used for the 

statistical analyses. 
Results: In this study, a total of 52 consecutive patients were divided into three groups; single-vessel disease (n=19), 

double vessel disease (n=19) and triple vessel disease (n=14). Biochemical profile of all the groups was calculated. A 

group of triple vessel disease patients showing higher amount (164±42 mg/dl) of cholesterol level as compared to the 

other two groups (157±34 mg/dl). The mean level of serum uric acid levels significantly differed and its mean levels 

increases as the severity of vessel diseases increases. The receiver operating characteristic curve shows the uric level 

has 71% sensitivity and 52.5% specificity for detecting the severity of coronary vessel disease.  

Conclusions: This study demonstrated an increased serum uric acid levels were associated with increased severity of 

vessel disease, and serum uric acid is an independent risk factor for coronary artery disease.  
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involvement of a number of coronary artery blockage.5 

Subclinical inflammation has been considered, one of the 

important factors in developing atherosclerosis and 

finally blocking coronary arteries.6 Serum uric acid has 

been shown to be associated with inflammation in the 
endothelium of many vessels such as coronary artery.7 

Increases uric acid could also be a risk factor for 

assessing the severity of CVD. Therefore, the present 

study was conducted to study uric acid as a potential 

biomarker in predicting the severity of CVD in terms of 

vessel involvement.  

METHODS 

This was a cross-sectional, hospital based study of 52 

consecutive male and female patients (age 30-70 yrs) 

presenting with CVD conducted at Rajiv Gandhi Super 

Speciality Hospital, Tahirpur, Delhi between April-2019 

and March-2020. Written informed consent was taken, 
and the study was approved by the ethical review 

committee. Demographic, clinical, procedural, and 

laboratory data were collected. The patients with a 

history of IHD, heart failure, liver and kidney diseases, 

hematological or oncological disorders and chronic 

infections were excluded. Patients taking diuretics, 

multivitamins, alcohol and on drugs interfering with 

serum uric acid levels were also excluded. Serum uric 

acid level including blood glucose and lipid profile were 

performed on dry chemistry analyser (vitros 5600, ortho 

clinical diagnostics pvt ltd). Angiography was performed 
during hospital admission for all the patients with raised 

hstropI levels >10ng/l, suggestive of MI. 

Statistical analysis 

All Statistical analyses were performed using IBM SPSS 

Statistics (Version 20.0, IBM SPSS, IL, USA). Data are 

presented as mean±SEM.  

Comparison of means between the study groups was done 

by the analysis of variance (ANOVA) followed by 

Tukey's post hoc test. A p-value of <0.05 was considered 

to be statistically significant. Pearson correlation analysis 

was done to assess the serum uric acid with study 

variables.  

RESULTS 

Demographic and biochemical characteristics of the 

subjects in all groups 

The study populations were age and sex-matched, as 

shown in Table 1. The biochemical characteristics of the 

study population are shown in Table 2. 

Table 1: Demographic parameters of                                

study population. 

Parameters 
SVD 

(n=19) 

DVD 

(n=19) 

TVD 

(n=14) 

p-

value 

Age (year) 

(mean±SD) 
53±14  54±10 60±15 0.384 

Sex 

(Male/Female) 
16/4 16/3 10/4 0.818 

*p-value≤0.05 is considered statistically significant 

 

Table 2: Biochemical profile of the study population. 

Parameters 
SVD (n=19) 

(mean±SD) 

DVD (n=19) 

(mean±SD) 

TVD (n=14) 

(mean±SD) 
p-value 

HbA1c (mg%) 6.5±1.8 6±0.9 7.2±2.5 0.390 

hsTropI (ng/dl) 9.3±2.3 7.8±4 7.5±4 0.398 

Total Cholesterol (mg/dl) 157±34 157±34 164±42 0.519 

HDL Cholesterol (mg/dl) 37±10 35±10 68.7±108 0.360 

LDL Cholesterol (mg/dl) 92±29 80±28 84±41  0.626 

Non-HDL Cholesterol (mg/dl) 119±33 110±34 124±40 0.678 

*p-value≤0.05 is considered statistically significant. SVD- Single vessel disease; DVD- Double vessel disease; TVD- Triple vessel 
disease; HbA1c-Hemoglobin A1C; hsTropI- High sensitivity troponins; HDL- High-density lipoprotein; LDL-Low- density lipoprotein 

 

Serum uric acid levels in study population 

As shown in Table 3, the mean level of serum uric acid 

levels significantly differed and its mean levels increases 

as the severity of vessel diseases increases. It shows that 

increase serum uric acid might cause oxidative stress and 

free radical injury prevailing in the cases of 

cardiovascular disease. Table 4 shows correlation 

analysis of serum uric acid with study parameters.  

Table 3: Serum uric acid level in the study population. 

Parameters 
SVD 

(n=19) 

DVD 

(n=19) 

TVD 

(n=14) 

p-

value 

Serum Uric 

Acid 
5.3±1.9  6.3±1.4 8±3.4 0.028* 

*p-value≤0.05 is considered statistically significant. SVD- 
Single vessel disease; DVD- Double vessel disease; TVD- 
Triple vessel disease 
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Table 4: Correlation analysis of serum uric acid with 

study variables. 

Parameters 
Serum uric acid 

r value p-value  

HbA1C 0.069 0.636 

hsTropI -0.110 0.428 

Total Cholesterol -0.171 0.220 

HDL Cholesterol -0.097 0.488 

LDL Cholesterol -0.160 0.252 

Non-HDL Cholesterol -0.146 0.298 

p-value ≤0.05 is considered statistically significant. r = 
Pearson’s correlation coefficient, SVD- Single vessel disease; 

DVD- Double vessel disease; TVD- Triple vessel disease; 
HbA1c-Hemoglobin A1C; hsTropI- High sensitivity troponins; 
HDL- High-density lipoprotein; LDL-Low- density lipoprotein 

Figure 1 shows ROC curve of serum uric level which 

predicts that at the cut of 5.7%, the uric level has 71% 

sensitivity and 52.5% specificity for detecting the 

severity of coronary vessel disease (Triple vessel 

disease). 

 

Figure 1: ROC curve of serum uric acid. 

DISCUSSION 

The present study with diagnosed and suspected cases of 

mi showed that serum uric acid levels were correlated 

with coronary vessel disease severity. Uric acid is the 
byproduct of purine metabolism. The enzyme xanthine 

oxidase catalyses the essential reactions of conversion of 

hypoxanthine to xanthine and then uric acid.8,9 The final 

degradation product of uric acid metabolism, allantoin is 

then excreted freely in the urine. After filteration through 

the glomeruli, uric acid is completely reabsorbed in the 

PCT.10 Elevated levels of uric acid in serum can be either 

due to overproduction or under secretion. Previous 

studies have reported that a positive correlation between 

serum uric acid and cardiovascular conditions including 

hypertension, coronary artery disease, pre-eclampsia, 
metabolic syndrome, cerebrovascular disease, 

dementia.11-14 The stipulated mechanisms for the 

association of uric acid with these pathological 

cardiovascular events could be attributed to either 

increased oxidative stress due to oxidants being generated 

by xanthine oxidase, which then impairs nitric oxide 

synthesis and mediated vasodilation.15 Studies also 

suggest that uric acid induces proliferation of vascular 
smooth muscle cells, and induces expression of pro-

inflammatory molecules like C-reactive protein in 

endothelial cells.16,17 Genetic causes of hyperuricemia 

have been linked with derangement of nitric oxide 

synthesis, and thus, endothelial dysfunction acts as a 

harbinger for inflammation and cardiovascular 

compromise.18 

The results of this study reveal that serum uric acid levels 

significantly rises with the severity of the disease, from a 

single vessel to triple vessel involvement. High 

sensitivity troponins levels were elevated in all the 

patients and based on that the diagnosis of MI was made. 
Angiography was done, which showed the extent of 

vessel involvement and further grouping was done into 

patients with single, double and triple vessel disease. A 

causal role for uric acid in coronary artery disease has 

been suggested in several studies, including a follow-up 

study of patients hospitalized for coronary angiography 

and for patients at high cardiovascular risk.19,20 On the 

basis of present study, it may be hypothesized that uric 

acid is involved in the process of myocardial injury by 

accentuating progression of atherosclerosis and occlusion 

of the vessel due to its role in the imbalance between 
myocardial oxygen supply and demand. The beneficial 

effect of allopurinol treatment coincides with the 

postulated mechanism.21 Increased low-density 

lipoprotein levels may also enhance atherosclerosis due 

to its oxidative effect, but in this study, authors couldn’t 

find a significant association with vessel disease.22 Larsen 

et al, found that on further subgrouping of MI patients in 

type-1 and type-2, uric acid levels were found to be 

significantly higher in type-2 MI patients where a 

pathophysiological imbalance between vasodilators and 

constrictors play the important role.23 

Another study by Prasad et al, revealed an association 

between increased uric acid levels and cardiovascular risk 

in postmenopausal women.24 According to them, 

endogenous estradiol plays a role in preserving 

endothelial function and in lowering serum uric acid level 

independent of cardiovascular risk factors, and with 

menopause, decreased estrogen levels and increased 

serum uric acid levels may promote endothelial 

dysfunction and development of the cardiovascular 

disease. Studies have shown that xanthine oxidase 

inhibition is associated with improved endothelial 

function, cardiovascular risk, and plaque progression.25-28 
Thus, xanthine oxidase activity and increased oxygen free 

radicals may play a key role in the initiation and 

progression of atherosclerosis, even independent of uric 

acid.  

This findings from the study demonstrated that an 

association between increased uric acid levels and 
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severity of vessel disease are consistent with these 

observations. The current study has some limitations 

which suggest it to be considered as a preliminary report. 

One, large size data would help in stratification based on 

changes in trop I levels with the severity of vessel 
disease. Second, the findings are based on cross-sectional 

data only as angiography could not be performed in an 

asymptomatic population.  

CONCLUSION 

Authors observed that increased serum uric acid levels 

were associated with increased severity of vessel disease, 

and serum uric acid is an independent risk factor for 

coronary artery disease.  

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Sayols-Baixeras S, Lluís-Ganella C, Lucas G, 

Elosua R. Pathogenesis of coronary artery disease: 
focus on genetic risk factors and identification of 

genetic variants. Applic Clini Genet. 2014;7:15. 

2. Saleh M, Ambrose JA. Understanding myocardial 

infarction. F1000Research. 2018;7. 

3. Rosengren A, Smyth A, Rangarajan S, 

Ramasundarahettige C, Bangdiwala SI, AlHabib 

KF, et al. Socioeconomic status and risk of 

cardiovascular disease in 20 low-income, middle-

income, and high-income countries: the Prospective 

Urban Rural Epidemiologic (PURE) study. Lancet 

Global Health. 2019 Jun 1;7(6):e748-60. 

4. Lardaro T, McKinney J, Brywczynski J, Slovis C. 
Five Common Causes of Sudden Unexpected Death 

Every EMS Provider Should Know. J Emerg Med 

Servic. 2015;40(1):1-6. 

5. Naghshtabrizi B, Moradi A, Amiri J, Aarabi S, 

Sanaei Z. An evaluation of the numbers and 

locations of coronary artery disease with some of 

the major atherosclerotic risk factors in patients with 

coronary artery disease. J Clini Diagnos Res. 2017 

Aug;11(8):OC21. 

6. Rafieian-Kopaei M, Setorki M, Doudi M, Baradaran 

A, Nasri H. Atherosclerosis: process, indicators, risk 
factors and new hopes. Int J Prevent Medi. 2014 

Aug;5(8):927. 

7. Gaubert M, Marlinge M, Alessandrini M, Laine M, 

Bonello L, Fromonot J, et al. Uric acid levels are 

associated with endothelial dysfunction and severity 

of coronary atherosclerosis during a first episode of 

acute coronary syndrome. Purinerg Signal. 2018 Jun 

1;14(2):191-9. 

8. Yamagishi SI, Ishibashi Y, Ojima A, Sugiura T, 

Matsui T. Linagliptin, a xanthine-based dipeptidyl 

peptidase-4 inhibitor, decreases serum uric acid 

levels in type 2 diabetic patients partly by 

suppressing xanthine oxidase activity. Int J Cardiol. 

2014 Sep 20;176(2):550-2. 

9. Žitňanová I, Korytár P, Aruoma OI, Šustrová M, 

Garaiová I, Muchová J, et al. Uric acid and allantoin 

levels in Down syndrome: antioxidant and oxidative 
stress mechanisms?. Clini Chim Acta. 2004 Mar 

1;341(1-2):139-46. 

10. Kuwabara M, Hisatome I, Niwa K, Hara S, Roncal-

Jimenez CA, Bjornstad P, et al. Uric acid is a strong 

risk marker for developing hypertension from 

prehypertension: a 5-year Japanese cohort study. 

Hypertension. 2018 Jan;71(1):78-86. 

11. Biscaglia S, Ceconi C, Malagù M, Pavasini R, 

Ferrari R. Uric acid and coronary artery disease: an 

elusive link deserving further attention. Int J 

Cardiol. 2016 Jun 15;213:28-32.. 

12. Wu Y, Xiong X, Fraser WD, Luo ZC. Association 
of uric acid with progression to preeclampsia and 

development of adverse conditions in gestational 

hypertensive pregnancies. Am J Hypertens. 2012 

Jun 1;25(6):711-7. 

13. Yu TY, Jee JH, Bae JC, Jin SM, Baek JH, Lee MK, 

et al. Serum uric acid: a strong and independent 

predictor of metabolic syndrome after adjusting for 

body composition. Metabolism. 2016 Apr 

1;65(4):432-40. 

14. Zhang X, Huang ZC, Lu TS, You SJ, Cao YJ, Liu 

CF. Prognostic significance of uric acid levels in 
ischemic stroke patients. Neurotox Res. 2016 Jan 

1;29(1):10-20. 

15. Gersch C, Palii SP, Kim KM, Angerhofer A, 

Johnson RJ, Henderson GN. Inactivation of nitric 

oxide by uric acid. Nucleosid, Nucleotid Nucl 

Acids. 2008 Aug 11;27(8):967-78. 

16. Kanellis J, Watanabe S, Li JH, Kang DH, Li P, 

Nakagawa T, et al. Uric acid stimulates monocyte 

chemoattractant protein-1 production in vascular 

smooth muscle cells via mitogen-activated protein 

kinase and cyclooxygenase-2. Hypertension. 2003 

Jun 1;41(6):1287-93. 
17. Kang DH, Park SK, Lee IK, Johnson RJ. Uric acid-

induced C-reactive protein expression: implication 

on cell proliferation and nitric oxide production of 

human vascular cells. J Am Soc Nephrol. 2005 Dec 

1;16(12):3553-62. 

18. Efstathiadou A, Gill D, McGrane F, Quinn T, 

Dawson J. Genetically Determined Uric Acid and 

the Risk of Cardiovascular and Neurovascular 

Diseases: A Mendelian Randomization Study of 

Outcomes Investigated in Randomized Trials. J Am 

Heart Assoc. 2019 Sep 3;8(17):e012738.. 
19. Kleber ME, Delgado G, Grammer TB, Silbernagel 

G, Huang J, Kramer BK, et al. Uric acid and 

cardiovascular events: a Mendelian randomization 

study. J Am Soc Nephrol. 2015;26:2831-2838. 

20. Testa A, Prudente S, Leonardis D, Spoto B, 

Sanguedolce MC, Parlongo RM, et al. A genetic 

marker of hyperuricemia predicts cardiovascular 

events in a meta-analysis of three cohort studies in 



Singhal G et al. Int J Res Med Sci. 2020 Jun;8(6):1989-1993 

                                                        
 

       International Journal of Research in Medical Sciences | June 2020 | Vol 8 | Issue 6    Page 1993 

high risk patients. Nutr Metab Cardiovasc Dis. 

2015;25:1087-94. 

21. Gotsman I, Keren A, Lotan C, Zwas DR. Changes 

in uric acid levels and allopurinol use in chronic 

heart failure: association with improved survival. J 
Card Fail. 2012;18:694-701. 

22. Zhao X, Zhang HW, Xu RX, Guo YL, Zhu CG, Wu 

NQ, et al. Oxidized-LDL is a useful marker for 

predicting the very early coronary artery disease and 

cardiovascular outcomes. Personal Medi. 2018 

Nov;15(6):521-9. 

23. Larsen TR, Gerke O, Diederichsen AC, 

Lambrechtsen J, Steffensen FH, Sand NP, et al. The 

association between uric acid levels and different 

clinical manifestations of coronary artery disease. 

Coronary Art Dis. 2018 May 1;29(3):194-203. 

24. Prasad M, Matteson EL, Herrmann J, Gulati R, 
Rihal CS, Lerman LO, et al. Uric acid is associated 

with inflammation, coronary microvascular 

dysfunction, and adverse outcomes in 

postmenopausal women. Hypertension. 2017 

Feb;69(2):236-42. 

25. Baldus S, Köster R, Chumley P, Heitzer T, Rudolph 

V, Ostad MA, et al. Oxypurinol improves coronary 

and peripheral endothelial function in patients with 

coronary artery disease. Free Radic Biol Med. 

2005;39:1184-90. 

26. Soucy KG, Lim HK, Attarzadeh DO, Santhanam L, 

Kim JH, Bhunia AK, et al. Dietary inhibition of 

xanthine oxidase attenuates radiation-induced 
endothelial dysfunction in rat aorta. J Appl Physiol. 

2010;108:1250-58.  

27. Nomura J, Busso N, Ives A, Matsui C, Tsujimoto S, 

Shirakura T, et al. Xanthine oxidase inhibition by 

febuxostat attenuates experimental atherosclerosis in 

mice. Sci Rep. 2014;4:4554.  

28. Tian TT, Li H, Chen SJ, Wang Q, Tian QW, Zhang 

BB, et al. Serum uric acid as an independent risk 

factor for the presence and severity of early-onset 

coronary artery disease: a case-control study. Dis 

Mark. 2018;2018. 

 
 
 
 
 
 
 
 

 

Cite this article as: Singhal G, Bhardwaj S, Ahirwar 

SK, Sharma HC. Hyperuricemia as a risk factor for 

increase severity of coronary vessel occlusion 

disease: a cross-sectional study in North Indian 

population. Int J Res Med Sci 2020;8:1989-93. 


