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INTRODUCTION 

Thyroid hormones play an active role in the 

metabolic activities, development, and growth 

of all tissues in the body. Therefore, the 

insufficiency of these hormones affects many 

systems. At rest, stroke volume and heart rate 

decrease. As a result, cardiac output decreases 

peripheral vascular resistance increases, and 

hypertension are observed (1,2). Also, renal 

blood flow, glomerular filtration rate, tubular 

secretion, and reabsorption are reduced. The 

kidneys' ability to concentrate urine may be 

slightly impaired and mild proteinuria may be 

seen (2). Two basic mechanisms are thought to 

play a role in the physiopathogenesis of the 

increase in serum uric acid levels associated 

with hypothyroidism. These are an increase in 

uric acid synthesis due to increased purine 

metabolism and / or a decrease in excretion of 

uric acid. It was concluded that the increase in 

serum uric acid values associated with 

hypothyroidism was not due to overproduction, 

but to a decrease in the clearance of uric acid 

(3). There are a limited number of studies in the 

literature evaluating the relationship between 

uric acid and hypothyroidism, which is thought 

to be an important marker in the evaluation of 

cardiovascular and renal prognosis, especially 

recently. The purpose of this retrospectively 

planned study is to evaluate the serum uric acid 

levels in patients with hypothyroidism under 

initial diagnosis and treatment (3). 

MATERIALS AND METHODS 

Our study was carried out between January 2010 

and May 2012 at Haydarpaşa Numune Training 

and Research Hospital in Turkey. Patients with 
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newly diagnosed, apparent hypothyroidism, 

subclinical hypothyroidism and previously 

treated with the diagnosis of hypothyroidism 

were retrospectively screened. The control 

group was selected from individuals who 

applied to the internal medicine clinic, who had 

no known disease and who did not find a disease 

as a result of their examination.  Venous blood 

was collected from the groups included in the 

study after at least eight hours of fasting. fT3, 

fT4, thyroid-stimulating hormone (TSH), blood 

urea nitrogen (BUN), creatinine, and uric acid 

values were recorded retrospectively. 

Biochemical samples were measured by the 

photometric method in the Biochemistry 

Laboratory of Haydarpaşa Numune Training 

and Research Hospital by using the Abbott 

Architect C16000 autoanalyzer. The participants 

were divided into 5 groups. 

Group 1: Newly diagnosed patients with 

undiagnosed hypothyroidism (Patients without 

any thyroid disease or history of thyroid surgery 

or diagnosed and not treated for at least 8 

weeks) (fT4 <0.60 ng / dL and TSH level> 10 

mIU / L) 

Group 2: Newly diagnosed patients with 

subclinical hypothyroidism (No history of 

thyroid disease or thyroid surgery, sT3 and sT4 

values are between normal values (0.60 to 1.64 

ng / dL) and TSH level> 4mIU / L) 

Group 3: Patients previously diagnosed with 

hypothyroidism, under thyroid hormone 

replacement therapy for at least 6 weeks, with 

no TSH value on target (TSH> 2.5 mIU / L) 

Group 4: Patients previously diagnosed with 

hypothyroidism, under thyroid hormone 

replacement therapy for at least 6 weeks, with 

TSH value on target (TSH value 0.60-2.5 mIU / L) 

Group 5: The control group was formed from 

healthy volunteers whose fT3, fT4, and TSH 

levels were within normal limits and who did 

not use any drugs.  

Exclusion criteria of the study: 

1. Having chronic liver disease 

2. With known gout and urate nephropathy 

3. Pregnant women and women planning a 

pregnancy within a year 

4. Patients with malnutrition 

5. Patients who have undergone a surgical 

operation recently (in the past three months) 

6. Known coronary artery disease 

7. Those with known malignancy 

8. <18 age and > 65 age 

9. Patients receiving thyroid hormone 

replacement therapy and having TSH <0.5 

mIU / L 

10. Patients using agents that may affect uric 

acid level (losartan, hydrochlorothiazide, 

cyclosporin, tacrolimus, allopurinol, 

ascorbic acid, theophylline, warfarin, 

ethambutol, benzbromarone, colchicine, 

furosemide, probenecid, febuxostat) were 

not included in the study. 

Statistical Analysis 

SPSS 23 (Statistical Package for Social 

Sciences-SPSS) was used in the analysis of the 

research. In addition to the deterministic 

statistics, a one-sample t-test was used in the 

average value comparison of the patient and 

control groups, and the One-Way ANOVA 

(Variance analysis) test in the average comparison 

of the binary groups. The analysis was used to 

evaluate the relationships between the parameters. 

The results were evaluated with 95% confidence 

interval and p<0.05 significance level. 

RESULTS  

A total of 151 patients and 69 control groups 

taken between the ages of 18-65 were included 

in the study. The mean age of the patient group 

was 44.90 ± 12.16, and the mean age of the 

control group was 42.37 ± 12.82. There was no 

significant difference in age between the patient 

and control groups (p = 0.161). Female patients 

were statistically higher in the patient group 

(84.1% vs 49.2%; p <0.001) (Table 1). 

Table1. Demographic characteristics of the groups 

 Group with hypothyroidism Control group  p values 
n (%)  151 (68.6%)  69 (31.4%)    
Age (years) (mean ± SD)  44.90±12.16  42.37±12.82  0.161  
Female 127 (84.1%)  34 (49.2%)  <0.001  
Male 25 (15.9 %) 35 (50.8%) <0.001 
    Thirty patients (19.8%) in the group with 

apparent hypothyroidism, 28 (18.5%) in the 

subclinical hypothyroid group, 62 (41.05%) in 

the TSH non-target group and 31 (20.5%) in the 

TSH target group were included. Patient 

subgroup distribution is shown figure 1. 
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Figure1. Subgroups of patients with hypothyroidism 

In basal thyroid function tests comparison, TSH 

and FT4 values were statistically significantly 

higher in the patient group (p <0.001). 

In the biochemical analysis, mean fasting 

glucose values in patients with hypothyroidism 

were statistically significantly higher than the 

control group (p˂0.001). Triglyceride and LDL 

values were higher in the hypothyroid group 

than in the control, but this difference was not 

statistically significant (p= 0.050 and p = 0.010, 

respectively). Hemoglobulin values were lower 

in the hypothyroid group than the control group, 

but this difference was not statistically 

significant (p=0.050) (Table 2). 

Table2. Comparison of basal laboratory values of the groups 

 Hypothyroidism Group Control Group P value 

n 151 69  

Glucose (mean ± SD) 99.65±33.68 82.54±10.75 <0.001 

BUN (mg / dL) 12.35±3.9 13.1±4.07 0.221 

Creatinine (mg / dL) 0.70±0.15 0.73±0.13 0.375 

ALT (U / L) 18.7±10.8 20.4±11.4 0.388 

AST (U / L) 19.9±10.1 20.8±8.0 0.598 

Uric Acid (mg / dL) 4.48±1.63 4.58±1.34 0.651 

LDL (mg / dL) 128.7±41.5 111.0±27.9 0.010 

Triglyceride (mg / dL) 142.4±97.0 108.1±69.0 0.050 

White Blood Cells (mm³) 7.1±1.7 6.9±1.6 0.582 

Hb (g / dL) 12.2±1.4 13.1±2.0 0.050 

Platelets (mm³) 273.10±72.18 253.30±43.59 0.107 

    
The mean uric acid value in the hypothyroid 

group was 4.48 ± 1.63 and 4.58 ± 1.34mg / dL 

in the control group. There was no significant 

difference in uric acid values in both groups (p = 

0.651).  

There was no significant difference between the 

subgroups in terms of mean uric acid values. 

The distribution of the average uric acid values 

of the subgroups is shown in table 3 and figure 2. 

 Table3.  Average uric acid levels of hypothyroid subgroups 

Subgroups Average Uric Acid (mg / dL) 

Group 1 (Apparent hypothyroidism) 5.19±2.57  

Group 2 (Subclinical hypothyroidism) 4.11±1.41  

Group 3 (TSH in non-target) 4.43±1.29  

Group 4 (TSH on target) 4.23±1.003  

 
Figure2. Average uric acid levels of subgroups 
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When the creatinine levels of the subgroups of 

patients with hypothyroidism were compared, 

there was no statistically significant difference. 

(p> 0.005). The subgroups of patients with 

hypothyroidism are not statistically significant 

(p> 0.005) between the control group and serum 

uric acid levels. 

DISCUSSION 

Thyroid hormones are critical determinants of 

somatic development in the brain and infants 

and metabolic activity in adults. They affect 

almost all functions in metabolism. To perform 

these functions, thyroid hormones must be in 

continuous functioning. There are large thyroid 

hormone stores in the thyroid gland to maintain 

its functionality. In addition, thyroid hormone 

biosynthesis and secretion are kept within 

narrow limits by a regulatory mechanism that is 

very sensitive to small changes in circulating 

hormone concentrations. 

Uric acid is the final product of the metabolism 

of adenosine and guanosine based purines, 

which are released as a result of the catabolism 

of nuclear material. Purine nucleotides are 

destroyed by sequential separation of the 

components that constituent the nucleotides. 

Since there is no uricase (uric oxidase) enzyme 

in the human organism, the end product of this 

catabolism is uric acid. There is no universally 

accepted definition of hyperuricemia. Evidence 

supports the idea that hyperuricemia may be a 

key mechanism in activating the renin-

angiotensin and cyclooxygenase-2 (COX-2) 

systems in progressive renal disease (4).  

It is controversial that uric acid is an 

independent risk factor for heart disease. 

However, important information has been 

obtained about the relationship between 

hyperuricemia, gout and comorbid conditions, 

especially cardiovascular morbidity and 

mortality and serum urate levels (5). Studies 

suggest that thyroid hormones and serum uric 

acid levels are two important factors that affect 

especially the cardiovascular system and renal 

functions. Cellular effects of thyroid hormone 

mediate the binding of triiodothyronine (T3) to 

nuclear receptors by binding T3-receptor 

complexes to DNA, it regulates the expression 

of genes that regulate the calcium cycle in the 

cardiac myocyte (6). Hyperuricemia in kidney 

failure is caused by reduced uric acid excretion 

and hyperuricosuria is not accompanied.  

The heart is the main target for thyroid hormone 

effect (7). At rest, the stroke volume and heart 

rate decrease. As a result, cardiac output 

decreases and peripheral vascular resistance 

increases and hypertension is observed (8,9). 

Renal blood flow, glomerular filtration rate, 

tubular secretion and reabsorption are 

decreased. Urine concentration ability of 

kidneys is impaired, proteinuria can be seen (9). 

But; There are studies evaluating the relationship 

between uric acid and hypothyroidism, which are 

thought to be an important marker in the 

evaluation of cardiovascular and renal prognosis, 

especially recently. In the absence of thyroid 

hormones, serum uric acid renal clearance 

decreases and uric acid levels increase. The 

reason for this is thought to be reduced 

metabolic activity.  

Besides, pathological glomerular changes such 

as glomerular basement membrane thickening 

and mesangial matrix expansion in patients with 

hypothyroidism contribute to the reduction of 

renal blood flow. Glomerular filtration rate 

decreased in 40% -55% of patients with 

hypothyroidism. In the animal model study 

conducted by Darıyerli et al. On this subject, it 

has been shown that glomerular filtration rate 

decreases and uric acid excretion decreases and 

serum uric acid levels increase in rabbits 

endowed methimazole (10). In another study 

related to this subject, 48 patients with 

hypothyroidism had thyroid hormone 

replacement for 6 weeks. It was observed that 

serum creatinine and uric acid levels decreased 

and became similar to the control group (11).  

In our study, we did not find a statistically 

significant difference between serum uric acid 

and creatinine levels in the total hypothyroid 

group and the control group. In addition, uric 

acid and creatinine levels of the hypothyroid 

subgroups were not found to be statistically 

significant between them and when compared 

with the control group (p = 0.651). We think 

that this outcome, which is incompatible with 

the literature, is due to the low number of 

subgroup patients in our study. Unlike previous 

studies, the ages of the total hypothyroid group 

and the control group were homogeneously 

distributed in our study. Similar to other studies, 

the number of female patients was higher in the 

hypothyroid group compared to the control 

group (p <0.001) (11).  

In our study, serum glucose (p <0.001), LDL (p 

= 0.010) and triglyceride (p = 0.050) levels of 

patients with total hypothyroidism were found 

to be statistically significantly higher compared 

to the control group. This result is compatible 
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with the results of other studies investigating the 

relationship between hypothyroidism and 

insulin resistance and lipid metabolism in the 

literature (12,13).  

Consequently, the levels of biochemical 

molecules that can be measured, such as uric 

acid and other, should be carefully monitored 

and interpreted in thyroid hormone disorders, as 

they are affected by both metabolic activity and 

renal excretion. More comprehensive studies are 

needed on this subject. 
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