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Abstract 

Background: The lifetime risk of heart failure is 20 - 45% corresponding to age and race. Many studies in 

the past have debated whether uric acid as undependable risk factor in heart failure and its influence on 

left ventricular ejection fraction. 

Objective: The aim of our study is to correlate the serum uric acid level and andit’s influence on left 

ventricular ejection fraction in patients with established heart failure. 

Methods: We conducted a prospective study that included 150 patients with established heart failure 

admitted in Rajah Muthiah Medical college and hospital based on selection criteria during the study 

period from October 2018 to October 2020.The study included patients with heart failure due to chronic 

arterial hypertension and coronary artery disease and it excludes patients with heart failure  due to 

congenital heart disease, valvulopathies, severe anaemia, and patients with Gout, malignancy, and 

autoimmune diseases. 

Results: There was a statistically significant(p=0.001) correlation between serum uric acid level and Left 

Ventricular Ejection fraction but there is no significant correlation between uric acid and other risk factors 

such as Diabetes, systemic hypertension and smoking. 

Conclusion: High levels of serum uric acid are significantly correlated with the low levels of ejection 

fraction and this study also indicate that uric acid is an important prognostic factor in heart failure. 
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Introduction 

Uric acid is the end product of catabolism of 

purine nucleotides by xanthine oxidase. Xanthine 

oxidase and xanthine dehydrogenase catalyze the 

oxidation of hypoxanthine to xanthine which is 

the important enzyme in Purine metabolism and it 

leads to the generation of oxygen free radicals 

which increase the oxidative stress
[1]

. The role of 
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uric acid as a cause of heart failure is still 

controversial. Oxidative stress along with nitric 

oxide disproportion may intensify the 

inflammatory pathways resulting in accelerated 

cytokine production
[2]

. Elevated Uric acid is 

related to many risk factors for heart failure like 

dyslipidemia and hypertension, indicating that 

uric acid might in turn be a marker of increased 

risk and this can induce disturbances of 

myocardial contractility, vasoconstriction and may 

negatively affect the cardiovascular system and 

significantly worsen the prognosis in patients with 

heart failure
[3]

. Further evidence of use of 

xanthine oxidase inhibitors to reduce serum uric 

acid levels showed improvement in cardiac 

function, endothelial activity and EF which lead to 

better results in heart failure. Several study shows 

that bioavailability of Nitric oxide derived from 

endothelium is increased by blocking the 

Xanthine Oxidase activity. In two randomised, 

placebo controlled double blind cross over study 

by George and colleagues
[4]

  proved that 

uricosuric agent probenecid showed no changes in 

endothelial function for same levels of decrease in 

uric acid in serum.
[5] 

There are certain studies 

about the correlation between serum uric acid and 

its influence on prognosis of heart failure and 

serum uric acid could be an important indicator of 

predicting prognosis in heart failure. 

 

Methods 

The study will be undertaken on the patients 

attending medicine inpatient department and 

admitted in Rajah Muthiah medical college and 

hospital, Chidambaram during the study period 

October 2018- October 2020. A total of 150 

patients with heart failure are included in the 

study based on the inclusion and the exclusion 

criteria. Significant differences between serum 

uric acid in different subgroups to be observed 

over a period of 2 years and role of uric acid as a 

prognostic marker to be evaluated. 

Inclusion criteria 

• Heart failure due to chronic arterial 

hypertension  

•  Heart failure due to coronary artery disease 

Exclusion criteria 

Study excludes minors, pregnant women and 

following groups of patients with 

• Congenital heart disease 

• Valvulopathies 

• Cardiomyopathies 

• Chronic kidney disease 

• Malignancy 

• Gout 

• Autoimmune disease 

Ethics: The study is proposed to be conducted 

after obtaining informed consent from the 

patients. The duration of study is two year 

October 2018- October 2020. A detailed history, 

clinical examination and ECHO evaluation was 

done for all patients. 

 

Investigations 

1) Blood sample was collected from patients 

and analysed by standard methods for 

blood sugar, urea and creatinine. 

2) Serum uric acid to be analysed by 

automatic chemical analyser. 

 

Results 

The study population of 150 patients were 

categorised based on age, Gender, NYHA 

classification and its influence on serum uric acid 

are statistically analysed. 

Table 1: Age Distribution of the study 

populations 

AGE 

DISTRIBUTION 

NUMBERS PERCENTAGE 

40-50 44 29 

51-60 55 37 

61-70 38 25 

71-80 10 7 

>80 3 2 
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Gender Distribution 

Study population contains 84% of males and 66% of females 

Table  2: Gender Distribution 

SEX NUMBER OF PATIENTS 

MALE 84 

FEMALE 66 

 

 
Distribution Based on NYHA Classification 

Table 3: Distribution based on NYHA 

NYHA CLASS NUMBER OF PATIENTS PERCENTAGE 

I 25 17 

II 63 42 

III 37 35 

IV 25 17 
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Distribution of Uric Acid 

Table 4: Based on uric acid 

URIC ACID NUMBER OF PATIENTS 

> 6.8 ( High) 86 

< 6.8 (Normal) 64 

 

 
 

Correlation between Serum Uric Acid and Ejection Fraction 

Table 5: Correlation between EF and serum uric acid 

URIC ACID 

(mg/dl) 

Ejection fraction 
Overall 

<40 >40 

 Numbers Percentage Numbers Percentage Numbers Percentage 

< 6.8 18 29 68 77.3 86 57.3 

> 6.8 44 71 20 22.7 64 42.7 

0 17,5 35 52,5 70 

I 

II 

III 

IV 

NYHA 

57% 

43% 

URIC ACID <6.8 URIC ACID >6.8 
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It is observed that, in patients with ejection 

fraction <40, 71% of them had high uric acid(> 

6.8 mg/dl) whereas in patients with ejection 

fraction >40 only 22.7% had high uric acid levels. 

The difference was statistically 

significant,x
2
=34.6, P= 0.001. 

 

Correlation between Uric Acid and Prognosis 

Prognosis 
Serum Uric Acid 

Overall CHI-SQUARE 
< 6.8 > 6.8 

 Numbers Percentage Numbers Percentage Numbers Percentage Value P value 

Dead 4 6.25 22 25 26 17.3 
34.6 0.001 

Alive 60 93.75 64 75 124 82.7 

 

 
 

It is observed that high uric acid is associated with poor prognosis in patients with heart failure and it is 

statistically significant, p = 0.001 
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Discussion 

Uric acid as a risk factor heart failure is still under 

debate whether it’s an in dependable risk factor or 

it may be as a result of other disorders like 

diabetes and hypertension
[6]

. The probable effect 

of high uric acid level in the failing heart is due to 

its association with dysfunction of endothelium, 

increased oxidative stress and formation of 

thrombus
[8]

. Data from Beta Blocker Evaluation of 

Survival Trial
[7]

 took a different approach 

assuming that hyperuricemia without chronic 

renal failure is primarily due to increased 

production of UA from the failing heart. The 

conclusion in that study was hyperuricemia was 

associated with poor outcomes in heart failure 

without renal failure. In our study most of them 

are hyperuricemia with percentage of 57% while 

43% are non-hyperuricemic .In our study, the 

group of patients with high uric acid (>6.8) 

around 71% of them have low ejection fraction 

(<40).Our study revealed that there is significant 

association between serum uric acid and left 

ventricular ejection fraction which was in 

agreement with the study by Deveci et al
[9]

. 

 

Conclusion 

Our study concluded that serum uric acid is 

negatively correlation with Left ventricular 

Ejection fraction with p value <0.001.Serum uric 

acid may be considered as an independent risk 

factor for heart failure and also as a prognostic 

marker in heart failure. 
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