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ABSTRACT 
In chronic liver disease, high uric acid levels are independently associated with severe disease and poor prognosis. However, studies regarding the relation of 
uric acid levels with different parameters of liver dysfunction are rare from India. Our aim was to study uric acid (UA) levels in chronic liver disease and find 
any association of UA with different blood parameters and prognosis. We selected patients of chronic liver disease of any etiology. We did the serum UA test 
along with full liver function tests. Child Turcot Pugh (CTP) score was calculated for each patient. Then by suitable statistical tests, any association or 
correlation was studied. We had total of 52 patients with 31 % female. 19 (36.5 %) of the cases had liver disease secondary to alcoholism followed by 15 cases 
of non alcoholic fatty liver disease. 69.2 % of the patients were in CTP class B or C. Serum UA levels were significantly higher in chronic viral hepatitis cases 
(p<0.001). UA levels showed significant correlation with serum bilirubin (r=0.567), SGOT (r=0.464) and mortality. The UA levels showed significant 
correlation with severe disease and mortality. However, whether UA can be included in risk stratification of chronic liver disease can only be determined by 
larger randomized trials.  
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INTRODUCTION 
Uric acid (UA) is the end product of purine metabolism1. It is 
produced in conditions where there is cellular destruction and 
thus, degradation of the nuclear material. Uric acid is not 
only a byproduct of cell death, but recent research has 
discovered that it is a mediator of inflammation and tissue 
damage2. Uric acid in tissues may be a major activator of 
inflammosomes and thus, it promotes damage to surrounding 
tissues3. In chronic liver disease, there is progressive damage 
to liver parenchyma with subsequent loss of function. In 
chronic liver disease of different etiologies, uric acid levels 
are found to be high. In cases of non alcoholic fatty liver 
disease (NAFLD), high uric acid levels are considered as 
independent etiological risk factors4. Also, a high uric acid 
level is known effect of alcohol metabolism and thus, 
hyperuricemia may be found in alcoholic liver disease5,6. In 
different biological studies, UA levels have been found to 
correlate directly with the level of tissue damage7. Compared 
to the serum levels, the tissue levels of UA may be even 
better predictors of tissue injury7. Thus, UA may be 
considered as a marker of tissue damage. We therefore 
undertook this pilot study to find the level of uric acid in 
patients of chronic liver disease and its correlation, if any, 
with etiology and other parameters. 
 
Aim and Objectives 
1. To measure the uric acid levels in chronic liver disease 

(CLD) patients 
2. To study for any correlation of UA levels with different 

biochemical parameters and outcome 
 
Patients and methods  
This was a hospital based cross sectional, observational 
study. We selected patients of CLD of any etiology, coming 
to the outdoor or indoors of the Department of Medicine of 
our tertiary institution. After proper history and clinical 

examination the patients were included for the study. Patients 
of known malignancy, patients on chemotherapy, patients on 
allopurinol / feboxostat / thiazides / frusemide, patients with 
known infections and patients of recent surgery / trauma were 
excluded from the study. The chronic liver disease diagnosis 
was confirmed by liver biopsy. We measured the serum uric 
acid levels in all patients, along with full liver function tests 
including serum bilirubin, enzymes, protein levels and 
prothrombin time. For diagnosis of NAFLD, serum insulin 
levels (fasting) were measured along with blood glucose. 
Based on clinical tests and laboratory values, Child Turcot 
Pugh (CTP) score was done for each patient. Indoor patients 
were followed up till discharge or death and outdoor patients 
were followed up for 6 months for subsequent course of 
illness. The data was arranged in Microsoft Excel worksheet 
(Redmond, WA). Continuous variables are expressed as 
mean ± S.D. Discrete variables are expressed as percentages. 
2 tailed Student’s T Test was used to find the significance of 
difference between variables. Chi square test / Fisher’s exact 
test is used in discrete variables and contingency tables. For 
non parametric variables, Mann Whitney U Test was done. 
Correlation was calculated by Pearson’s coefficient. For 
calculations we used online free software like GraphPad, 
MedCalc. P value < 0.05 is considered significant. 
 
RESULTS 
We had a total of 52 patients in our study. As Table 1 shows, 
16 (30.8 %) of our patients were female and 51.9 % were 
from rural background. Of the different etiologies of CLD, 
alcoholic was the commonest (36.5 %; n=19) followed by 
NAFLD (n=15). We got 2 cases of autoimmune hepatitis, 
both of whom were female. 4 cases of CLD (7.7 %) were of 
unknown cause (cryptogenic). 36 (69.2 %) of the patients 
presented in CTP class B or C. however, 29 (80.5 %) of male 
patients were in CTP classes B or C whereas 7 (43.7 %) of 
the female patients were in those classes (p=0.0202 by 
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Fisher’s Exact test, 2 tailed). Among male patients, 50 % 
were alcoholic, while among females, 43.7 % had NASH as 
cause of CLD. Altogether 19.2 % (n=10) of our patients died.  
 
Table 1: Table showing the general characteristics of the patients 
 

Parameter Male Female Total 
Residence Rural 21 6 27 

Urban 15 10 25 
Etiology Alcoholic 18 1 19 

Chronic viral hepatitis 6 5 11 
Autoimmune hepatitis 0 2 2 

Cryptogenic 3 1 4 
Wilson’s disease 1 0 1 

NASH 8 7 15 
CTP class A 7 9 16 

B 23 6 29 
C 6 1 7 

Ultimate 
fate 

Improved 12 8 20 
Remained same 16 6 22 

Died 8 2 10 
 
 
 
 
 
 
 
 

Table 2: Table showing the uric acid levels in various subsets of patients 
 

Parameter  Uric acid levels (mg/dL) 
Etiology Alcoholic 4.62 ± 1.7 

Chronic viral hepatitis 8.51 ± 2.7 
Autoimmune hepatitis 8.8 ± 0.56 

Cryptogenic 3.85 ± 0.98 
Wilson’s disease (n=1) 5.6 

NAFLD (n=15) 5.87 ± 1.74 
CTP class A 3.98 ± 1.3 

B 5.74 ± 2.35 
C 9.38 ±2.31 

Ultimate fate Improved 5.43 ± 2.14 
Remained same 4.22 ± 1.4 

Died 9.57 ± 2.23 
 

Table 3: Table showing the correlation of uric acid with various 
parameters 

 
Parameter Correlation coefficient P value 

Total bilirubin 0.567 0.0002 
SGOT 0.464 0.0033 
SGPT -0.111 0.5 
ALP 0.18 0.27 

Albumin -0.43 0.007 
INR 0.77 <0.0001 

Total count 0.77 <0.0001 
CTP score 0.44 0.02 

Age 0.07 0.67 

 

 
 

Figure 1: box and whisker plot showing uric acid levels based on mortality [uric acid in Y-axis in mg/dl] 
 
 
 

 
 

Figure 2: x-y scatter diagram showing correlation of serum uric acid with INR 
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Table 2 shows the UA levels in various subsets of our 
patients. Student’s t test between uric acid levels in viral 
hepatitis and chronic alcoholic liver disease cases show the 
viral hepatitis induced CLD had significantly higher UA 
levels (p<0.0001).The number of cases in other etiologies is 
too small for statistical tests. Also, UA levels were 
significantly higher in CTP classes B and C as compared to 
CTP class A (p<0.0001). Also, considering UA values in 
CTP classes B and C together (6.72 ± 2.82), the values in 
CTP class A are significantly less (3.98 ± 1.3; p=0.0029). In 
patients who died, the UA levels were significantly higher 
compared to the survivors (p=0.0002; Mann Whitney test; 
Figure 1). Table 3 shows the correlation data of serum UA 
with some selected parameters, both clinical and laboratory 
related. It is seen that UA has strong correlation with both 
serum bilirubin and SGOT (r=0.567 and 0.464 respectively; 
p<0.05). Also, UA showed significant positive correlation 
with INR and total leukocyte count. The correlation between 
UA and INR is shown in Figure 2.  
 
DISCUSSION 
In our observational cross sectional study, we found 
significantly high serum UA levels in certain cases of CLD 
like chronic viral hepatitis. UA levels were higher with 
higher CTP scores and also it was linked to mortality. Serum 
UA values showed significant correlation with some 
parameters of liver function. Elevated UA levels reflect 
oxidative stress in the tissues. It is also a marker of metabolic 
syndrome. Both these conditions are associated with 
progression of chronic liver disease8. A study from United 
States found that patients with high serum uric acid had 
higher risk of cirrhosis-related hospitalization or death8. Also, 
a higher uric acid was related to elevation of different liver 
enzymes. In our study, we found that higher serum UA 
correlated with higher CTP grading and mortality (Table 2). 
However, for actual relation of UA with mortality we need 
follow up data to plot survival curves. A study from china 
also found that hyperuricemia is related significantly with 
risk of NAFLD4. In our study, we found significantly high 
UA levels in CLD due to viral hepatitis and autoimmune 
hepatitis (Table 2). Our study did not find high UA levels in 
NAFLD cases. However, hyperuricemia is a marker of 
insulin resistance and thus, NAFLD is likely in this patient 
group as a complication of metabolic syndrome8. We found 
high UA levels in chronic viral hepatitis (8.51 ± 2.7 mg/dl). 
A study from Italy has found that high UA levels are 
associated with poor outcome in chronic viral hepatitis9. This 
may be because high UA indicates ongoing hepatocellular 
destruction. So far, most of the studies on serum UA have 
been done with NAFLD10. In one prospective study from 
China, they found that hyperuricemia was an independent 
predictor of development of NAFLD with hazard ratio of 
1.6210. However, whether this actually indicates a pathogenic 
variable or just an epiphenomenon is still doubtful. Another 
Korean study showed that UA is correlated with serum 
hsCRP in NAFLD11. This may indicate an evidence of the 
role of UA in inflammatory cascade. A 30 year old study on 
acute fatty liver of pregnancy found universally high Serum 
UA12. But the exact pathogenic role has never been 
discussed. In our study, we found significant correlation of 
serum UA with some parameters of liver function like 
bilirubin, SGOT and INR. The relation between UA and 
these parameters has not been well studies previously. A 
study showed significant correlation of UA levels with 
degree of hepatic histological change11. Another study from 

Greece also showed increasing UA with increasing hepatic 
enzymes in metabolic syndrome13. But whether lowering of 
the uric acid can halt the disease or prevent future hepatic or 
cardiac morbidity is unknown13. Another Korean study also 
found significant relation of serum UA with liver histology 
grades14. We found higher UA levels in patients with higher 
CTP grades. Although we could not find any study linking 
UA with CTP grades, an Indian study has shown higher 
blood oxidative markers with higher CTP grades15. UA is 
also considered an oxidative marker for liver damage. Our 
study is limited by the small number of patients, lack of 
histology data and cross sectional nature of the study. Serum 
UA was measured only once in the course of CLD. Still this 
small study shows significant correlations of UA with various 
parameters of liver dysfunction. 
 
CONCLUSION 
Studies regarding serum UA in CLD are still scanty. Serum 
UA may be considered as a marker of severity of CLD. The 
levels are found to correlate with higher CTP grades. It may 
thus act as a surrogate marker in assessing prognosis of CLD, 
especially in viral hepatitis and autoimmune hepatitis where 
there is increased cellular destruction. The evidence is mostly 
for NAFLD cases. However, a larger prospective case control 
study is needed to find the exact role of UA in risk 
stratification of CLD cases. 
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