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Abstract: It has been demonstrated by several studies that thyroid function can affect almost all metabolic activity. Both hypo and 

hyperthyroidism have potentially fatal systemic manifestations. Hypothyroidism is a clinical syndrome resulting from a deficiency of 

thyroid hormones which, in turn, results in a generalized slowing down of all metabolic processes. Hypothyroidism is associated with 

many biochemical abnormalities including increased uric acid levels. Reason behind hyperuricaemia in patients with hyperthyroid 

status, who are expected to have a higher renal clearance of uric acid may be the increased uric acid production secondary to increased 

overall metabolism in hyperthyroid patients. According to null hypothesis there is no significant relationship between thyroid status and 

uric acid level. Justification of this present hospital based non interventional case control study was designed to find any association 

between uric acid level with hypothyroidism and hyperthyroidism in comparison to normal control. In our study we find that 50 patients 

of primary hypothyroidism also suffers from hyperuricemia whereas there is also significantly high uric acid level found in primary 

31primary hyperthyroid patients in comparison to euthyroid population. 
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1. Introduction 
 

It was asserted by various studies that hypothyroidism is 

associated with many biochemical abnormalities including 

increased uric acid levels.
1 

Probable reason behind 

hyperuricaemia in patients with hyperthyroid status, who are 

expected to have a higher renal clearance of uric acid may 

be the increased uric acid production secondary to increased 

overall metabolism in hyperthyroid patients surpassing uric 

acid dieresis caused by hyperthyroidism.
2
 Studies done in 

different countries also demonstrated weak or no significant 

relations between uric acid level and thyroid hormone status. 

In our present study we tried to find out the association of 

uric acid level in both hypothyroid and hyperthyroid 

individuals provided that renal function tests are normal in a 

tertiary care hospital in West Bengal. Very few studies are 

done in this region so result of our study would emphasize 

the need for evaluation of serum uric acid levels in altered 

thyroid hormone status.  

 

2. Materials and method 
 

In the present study all the blood samples were collected in 

OPD clinical biochemistry laboratory of College of 

Medicine and Sagore Dutta Hospital. Permission for this 

study was taken from Institutional Ethics committee. Newly 

diagnosed case of hypothyroidism and hyperthyroidism in 

the age group 20-60year, both male and female before 

introduction of any kind of thyroid medications were taken 

as cases after obtaining informed consent. Age and Sex 

matched control cases were taken. All participants were 

categorized by their thyroid stimulating hormone (TSH) 

levels as having euthyroid (TSH 0.35–6 mIU/mL) or control, 

hypothyroid (TSH>6 mIU/mL) and hyperthyroid (TSH, 0.35 

mIU/mL) status. Hyperuricaemia was defined as a serum 

uric acid level above 6.6 mg/dL in men or above 5.5 mg/dL 

in Women. Detailed clinical history was taken to exclude 

any chronic illness like DM, hypertension, CRF, Secondary 

hypo/hyperthyroidism, any substance abuse, chronic 

alcoholic, any drug intake that affect renal and liver 

function, Chronic inflammatory disease. Experiment design 

taken was non interventional, hospital based case control 

study. Serum TSH and totalT4 by ELISA method. Serum 

urea, creatinine and uric acid were measured by 

autoanalyzer EM360 to exclude any renal compromise. 

Statistical analysis was performed by Q software after 

obtaining data at the end of study. Mean, Standard deviation 

was calculated for both cases and control population. 

Student’s T test was calculated to detect any significance 

difference between case and control. A two-sided p value 

<0.05 was considered statistically significant. 

 

3. Result 
 

Table 1 shows mean serum TSH, total T4 and serum uric 

acid level in euthyroid, hypothyroid and hyperthyroid 

population.It was evident from table 1 that mean serum uric 

acid levels in both the cases are higher than control 

population.  

 

Table 1: Mean serum TSH, total T4 and serum uric acid 

level in euthyroid, hypothyroid and hyperthyroid 
 Euthyroid Hypothyroid Hyperthyroid 

Serum TSH (mean) 2.21mIU/ml 15.16mIU/ml 0.20mIU/ml 

Serum total T4(mean) 10.1mIU/ml 2.12 mIU/ml 15.5mIU/ml 

Serum uric acid (mean) 4.1mg/dl 6.9mg/dl 6.7mg/dl 

 

Student’s T test was calculated to detect any significance 

difference between case and control which shows that two-

tailed P value for hypothyroid and euthyrroid uric acid s 

equals 0.0011. By conventional criteria, this difference is 

considered to be very statistically significant. In case of 

hypertthyroid and euthyroid uric acid Student‘s T test also 

appears significant with a p value<0.005. 
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Diagram 2: Mean uric acid level in Euthyroid and 

hypothyroid population 

 

 
Diagram 3: Mean uric acid levels in euthyroid and 

hyperthyroid population. 

 

4. Discussion 
 

Thyroid hormone dysfunction can affect almost all 

metabolic activities including purine nucleotide 

metabolisim. Hypothyroidism is a clinical syndrome 

resulting from a deficiency of thyroid hormones which, in 

turn results in a generalized slowing down of metabolic 

processes on the other hand hyperthyroidism is a hyper 

metabolic state. Association between hypothyroidism and 

hyperthyroidism with hyperuricemia was demonstated by 

numerous studies. In our present study we found that 

hypothyroidism is associated with hyperuricemia. In 

comparison to the prevalence reported in the general 

population, a significant increase of both hyperuricemia and 

gout was found in the hypothyroid patients. In 

hypothyroidism the hyperuricemia is secondary to a 

decreased renal plasma flow and impaired glomerular 

filtration. Giordano et al. conducted a study among 28 

patients with primary hypothyroidism and showed 33.3% 

prevalence of hyperuricemia in patients with 

hypothyroidism.In our study we also found significantly 

high uric acid level in both hypothyroid and hyperthyroid 

patients.
3
The association between hypothyroidism and 

hyperuricemia was first suggested in 1955 by Kuzell and 

colleague, who examined 520 patients suffering from gout 

and found hypothyroidismin 20% of the males and in 30% 

of the females.
4 

 

On the contrary, the association between hyperthyroidism 

and hyperruricemia has always been more controversial. In 

1989 Ford et al 
5
in contrast with previous reports 

6, 

7
demonstrated that hyperthyroidism can cause 

hyperuricemia through the increase of purine nucleotide 

turnover and the decrease of renal urate excretion. 

According to Lai-Chu See et al the prevalence of 

hyperuricaemia was higher in hyperthyroid subjects (19.4%) 

than in euthyroid subjects (17.8%) but not inhypothyroid 

subjects (19.3%.
8
 In a study on 12 induced hypothyroid 

rabbits, mean serum uric acid level was found higher in 

hypothyroid condition than in euthyroid condition
9
. In an 

epidemiological study in northern Finland in 1969, 

hyperuricemia was found in rural, urban and hospital 

admitted hypothyroid patients
10

. In a case-control study done 

in the Biochemistry Department of Bangabandhu Sheikh 

Mujib Medical University, Dhaka, Bangladesh serum uric 

acid level has been found significantly higher in cases 

compared to controls.
11

According to a study done by Jia D 

et al.hypothyroidism patients had significantly higher levels 

of TSH than those in the control groups.
12 

 

5. Conclusion 
 

According to various studies a significant correlation 

between thyroid function and purine nucleotide metabolism 

has been established in hypothyroidism. On the contrary, the 

relationship between hyperthyroidism and purine 

metabolism is more controversial.In conclusion we found a 

significant association between thyroid status and 

hyperuricaemia, both hypothyroid and hyperthyroid statuses 

were associated with a higher risk of hyperuricemia than 

euthyroid control population provided renal function tests 

are within normal limit. Our present study thus emphasizes 

necessity of evaluation of uric acid level in both hypothyroid 

and hyperthyroid individual. 
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