International Journal of Current Advanced Research .
ISSN: O: 2319-6475, ISSN: P: 2319-6505, Impact Factor: 6.614
Available Online at www.journalijcar.org

Volume 8§; Issue 11 (C); November 2019; Page No.20508-20512 % .

DOI: http://dx.doi.org/10.24327/ijcar.2019.20512.4010 Tl

[ Research Article ]

URIC ACID LEVELS AND THYROID STATUS

Vishwanath H. L and Kavitha S$*

Department of Biochemistry, Bangalore Medical College & Research Institute, Bangalore

ARTICLE INFO

ABSTRACT

Article History:

Received 15™ August, 2019

Received in revised form 7%
September, 2019

Accepted 13" October, 2019
Published online 28" November, 2019

Key words:

Hypothyroidism, Hyperthyroidism, Euthyroid,
Hyperuricemia, Gout

Review: Thyroid hormone plays an important role in body metabolism and thyroid
disorders are common metabolic disorders in the general population. Deficiency or excess
causes hypothyroidism and hyperthyroidism respectively. Thyroid disorders are known to
affect kidney function and purine nucleotide metabolism.

Aim: This study was carried out to assess the impact of thyroid status on uric acid levels.
Methodology: The study was conducted on 100 subjects from Victoria Hospital and
Bowring and Lady Curzon Hospital, attached to Bangalore Medical College and Research
Institute, Bangalore. Thyroid function tests (T3, T4 and TSH) and serum uric acid levels
were assayed in all the subjects. Based on TSH values, subjects were classified as
Euthyroid, Hypothyroid and Hyperthyroid.

Results: In hypothyroid patients, T3 and T4 values were significantly lower than control
group and TSH values were significantly higher than the control group. In hyperthyroid
patients, T3 and T4 values were significantly higher than the control group and TSH values
were significantly lower than the control group. The levels of uric acid were significantly
higher in both hypothyroid and hyperthyroid patients than the control group (p< 0.01).
Discussion: Our study compared uric acid levels in cases of thyroid disorders and
euthyroid subjects and confirmed that thyroid disorders are associated with increased uric
acid levels. Our study was in accordance with previous studies and emphasized the fact that

thyroid status should be taken into account when evaluating cases of hyperuricemia.

Copyright©2019 Vishwanath H. L and Kavitha S. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Thyroid gland is a very important endocrine gland which
secretes two major hormones - Thyroxine(T4), a prohormone
and Triiodothyronine(T3), the biologically active form.

A tightly controlled feedback system exists between the
thyroid gland, the hypothalamus and the pituitary gland called
the Hypothalamo-pituitary-thyroid axis. Each step in the
synthesis of thyroid hormones in the thyroid gland is regulated
by Thyroid stimulating hormone (TSH) secreted by the
pituitary thyrotrophs. Synthesis and secretion of TSH is in turn
controlled by Thyrotropin-releasing hormone (TRH) secreted
by the hypothalamus. The function of these three glands is
closely integrated resulting in maintenance of thyroid hormone
concentration in the blood.

The prevalence of thyroid disorders have increased in the past
few decades. Hypothyroidism and hyperthyroidism are the two
primary pathological conditions that involve the thyroid
glands.

Hypothyroidism is defined as a deficiency in thyroid hormone
secretion and action. It is a common disorder affecting 2 to
15% of the population.
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Iodine deficiency in diet is the most common cause. Surgical
removal or radioablation of the thyroid gland in the treatment
of Grave’s disease, and Hashimoto thyroiditis are the other
major causes.

Hyperthyroidism is defined as a hypermetabolic condition
caused by excessive production of thyroid hormones. The
incidence is fairly low 0.3 to 0.6%. Grave’s disease is the most
common cause. Thyroiditis, Factitious thyrotoxicosis and
excess iodine ingestion are the other main causes'.

Thyroid hormones have many important biological effects on
growth, development, metabolism and maintenance of normal
body functioning. One main role is in the growth and
development of the kidney and in the maintenance of water
and electrolyte homeostasis®.

Both hypothyroidism and hyperthyroidism affect renal blood
flow, GFR, tubular function, electrolyte homeostasis,
electrolyte pump function and kidney structure’. Besides these
direct effects on the kidney, myopathy and altered purine
nucleotide metabolism in thyroid disorders can also influence
serum uric acid values’. However, these changes in renal
function in thyroid disorders are not permanent and are usually
reversed with treatment™”.

Uric acid (2,6,8-trihydroxypurine) is the major product of
catabolism of the purine nucleosides adenosine and guanosine.
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The daily synthesis rate of uric acid is approximately 400mg;
dietary sources contribute another 300 mg. In humans, about
75% of uric acid excreted from the body is lost in the urine.
Renal handling of uric acid is complex and involves four
sequential steps: glomerular filtration, reabsorption in
proximal convoluted tubule followed by secretion into the
lumen of distal portion of proximal tubule and further
reabsorption in the distal tubule'.

Increased levels of wuric acid in the blood is called
hyperuricemia and it can be due to increased formation or
decreased excretion of uric acid or both. Asymptomatic
hyperuricemia is elevated uric acid levels without clinical
presentation and is frequently detected through biochemical
screening. It is common and treatment is not necessary in
most patients and the management is largely conservative at
present”.

Whether complications develop depends both on the level and
duration of hyperuricemia. Major complications of
hyperuricemia include gout, urolithiasis and acute uric acid
nephropathy. Besides these major disorders, hyperuricemia is
also associated with cardiovascular disease, dyslipidemia,
metabolic syndrome, preeclampsia and chronic kidney
disease®. Although some of these associations are still under
debate, growing evidence suggests the possibility of a true
relationship between hyperuricemia and these above
conditions.

The association between hypothyroidism and hyperuricemia
has been firmly established by several studies whereas the
relationship between hyperthyroidism and hyperuricemia
remains controversial’. Hence this study was undertaken to
explore the association between thyroid status (both hyper and
hypothyroidism) and uric acid levels.

MATERIALS AND METHODS

This study is a case control study conducted on 100 subjects
referred for thyroid function testing in Bowring & Lady
Curzon Hospital, attached to Bangalore Medical College and
Research Institute, Bangalore.

Selection of Study Subjects

A total of 100 subjects (50 Euthyroid, 25 Hyperthyroid and 25
Hypothyroid) were selected for the study based on the
following criteria:

Inclusion criteria

1. Both male and female subjects in the age group 20 - 50
years who were referred for thyroid function testing in
Bowring and Lady Curzon Hospital, Bangalore

2. Fresh cases of primary hyperthyroidism and
hypothyroidism

Exclusion criteria

1. Known cases of thyroid disorder on treatment

2. Subjects with a  history of Diabetes Mellitus,
Hypertension, Renal failure, Nephropathy, Gout,
Chronic inflammatory disease and malignancy

Controls: 50 healthy, age and sex matched euthyroid subjects
Based on TSH values, subjects were classified as Euthyroid,
Hyperthyroid and Hypothyroid.

Controls: 50 Euthyroid subjects (TSH 0.4 - 6.2 mIU/1)

Cases: 50 subjects [25 Hyperthyroid (TSH < 0.4 mIU/l) and 25
Hypothyroid (TSH > 6.2 mIU/1)]

Collection of Blood Samples

Following selection of subjects and obtaining informed
consent for the proposed study, clinical history was taken from
subjects and findings noted down. Under aseptic conditions,
about 5 ml of venous blood was obtained from the median
cubital vein by venepuncture, allowed to clot and centrifuged
to separate the serum.

Sample Analysis

The separated serum was used for the analysis of the following
parameters:

1. Thyroid function tests ( T3, T4, TSH)
2. S. Uric acid

Thyroid function tests were done on Eliscan using standard
kits. Serum T3 and T4 were performed using competitive
ELISA method and TSH by sandwich ELISA method.

Serum uric acid levels were determined on Beckman Coulter
AU 480 autoanalyzer by Enzymatic method using standard kit.

RESULTS

In this study, the study and control group were age and sex
matched.
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Figure II Mean T3 levels in cases and controls

The mean age of the study group in years was 32.1 £ 1.52 and
that of the control group was 33.4 £ 1.2 and the difference
between the groups was not statistically different.

In hypothyroid cases, T3 and T4 values were significantly
lower than the control group and TSH values were
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significantly higher than the control group with a p value <
0.01.
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Figure III Mean T4 levels in cases and controls
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Figure V Mean uric acid levels in cases and controls

In hyperthyroid cases, T3 and T4 values were significantly
higher than the control group and TSH values were
significantly lower than the control group with a p value <
0.01.

Mean uric acid levels were found to be significantly higher in
both hypothyroid (4.76 + 0.29 mg/dl) and hyperthyroid (4.2 +
0.23 mg/dl) cases when compared to controls (3.84 +
0.15mg/dl) with a p value < 0.01.

Table I Comparison of thyroid function tests and uric acid levels in

cases and controls
Hypothyroid
n=25
( Mean + SEM)

Control
Parameters n= 50
( Mean + SEM )

Hyperthyroid
n=25
( Mean + SEM )

T3 (ng/ml) 1.47 £0.03 1.07 £0.06%* 1.86 £ 0.11%*

T4 (nmol/l) 82.4+1.76 63.92 + 3.46%* 106.96 + 1.3%*

TSH (mIU/I) 247 £0.13 14.38 £ 2.1** 0.21 £ 0.03**
S. Uric acid (mg/dI) 3.84£0.15 4.76 £0.29%* 4.2 £0.23%*

#%p<0.01
Although mean uric acid levels were significantly higher in the
cases compared to controls, only 1 (4%) hypothyroid patient
and 1 (4%) hyperthyroid patient had hyperuricemia (uric acid
> 6 mg/dl in females and >7 mg/dl in males).

Correlation of uric acid levels with different components of
thyroid function tests (T3, T4 and TSH) were evaluated. There
was no significant correlation between the different
parameters.

Table II Correlation between thyroid function tests and serum
uric acid levels in cases and controls

Parameters Uric acid
mg/dl
Euthyroid r=0.01
T3 Hypothyroid r=-0.28
ng/mil

Hyperthyroid r =-0.39

Euthyroid r=-0.02
T4
nmol/l Hypothyroid r=-0.25
hyperthyroid r=-0.01
Euthyroid r=-0.1
TSH Hypothyroid r = 0.007
miu/I
Hyperthyroid r = 0.1
DISCUSSION

Our study evaluated uric acid levels in 50 subjects newly
diagnosed with thyroid disorders (25 hypothyroid and 25
hyperthyroid) and compared it to that of euthyroid controls.
We found that mean uric acid levels were significantly
increased in both hyperthyroid and hypothyroid patients when
compared to euthyroid controls.

Over the past few decades, several studies have been
conducted to document the relationship between thyroid
disorders and uric acid levels. From experimental studies in
animals to several cross sectional surveys, retrospective
analysis, interventional and follow up studies in different
human population groups, scientists have tried to establish the
relationship between thyroid status and uric acid levels.

Thyroid hormones affect both renal morphology and function.
They are required for kidney growth and development and
thyroid deficiency results in decreased renal plasma flow and
glomerular filtration rate and in impaired urinary concentration
and dilution”.

Over the years several studies have demonstrated increased
uric acid levels and even gout in hypothyroid patients®®”*,
Study done by Giordano et al showed a high prevalence of
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hyperuricemia in hypothyroidism (33.3%) which was
consistent with similar other studies done before”'. According
to them, hypothyroid hyperuricemia is due to a reduction in
renal plasma flow and glomerular filtration secondary to
thyroid hormone deficiency’. Several studies have documented
elevated creatinine levels in hypothyroid patients which is
proof that there is impairment in kidney function in
hypothyroidism'"'?. However these changes in kidney function
in hypothyroidism are reversible and several studies have
documented significant reduction in creatinine levels in
hypothyroidism after treatment”'"'*'*. Another reason for
increased uric acid levels in hypothyroidism is due to
increased production due to myopathy associated with
hypothyroidism®. Our study is in accordance with other studies
exploring uric acid levels in hypothyroidism.

Several studies have compared the uric acid levels in
subclinical and overt hypothyroid groups7‘15’16. Tayal et al
found that uric acid levels were significantly increased only in
the overt hypothyroid group and they also found that uric acid
levels had a significant negative correlation with serum T3
values in the overt hypothyroid group’. Kaur ef al and Arora et
al also found that uric acid levels were significantly increased
only in the overt hypothyroid group and not in the subclinical
hypothyroid group'™'®.

While the association between hypothyroidism and
hyperuricemia has been established, the relationship between
hyperthyroidism and uric acid levels is still controversial. Only
a few studies have examined wuric acid levels in
hyperthyroidism. Our study has found that uric acid levels are
significantly higher in hyperthyroid subjects when compared
to euthyroid controls. Several studies have also obtained
similar results®'®!*%,

In hyperthyroid cases, the increase in uric acid may be due to
increased purine nucleotide turnover or secondary to the direct
action of thyroxine on the kidney leading to decreased uric
acid tubular excretion. Shirota et al have explained that
hyperthyroid hyperuricemia is secondary to the direct action of
thyroxine on the kidney, consisting in a decrease in uric acid
tubular excretion, not corrected by an increase of creatinine
clearance'” while Sato et al and Giordano et al suggest that
hyperuricemia in hyperthyroidism is secondary to increased
purine nucleotide turnover’ ™. Giordano et al proved their
hypothesis by showing that urinary uric acid levels were high
in hyperthyroid patients with hyperuricemia’. However, some
recent studies have reported that hyperthyroidism is not
associated with significant elevation of serum uric acid while
compared to controls®*. Similarly the association between
gout and hyperthyroidism is also controversial. Bruderer et al*
and See et al’' report a clinically relevant increased risk of
developing incident gout in hyperthyroid patients while
Giordano et al’ found no association between hyperthyroidism
and gout.

In recent years, increased uric acid levels are found to be
associated with cardiovascular disease®, hypertensionz“’25 ,
dyslipidemia®, metabolic syndrome®, preeclampsia”’ and
chronic kidney disease™ and significantly increase morbidity
and mortality.

CONCLUSION

In conclusion we agree with Tayal et al that thyroid function
testing must be done for patients presenting with

hyperuricemia. In recent years, as more cases of asymptomatic
hyperuricemia are being detected through biochemical
screening, knowledge of reversible association between
hyperuricemia and thyroid disorders can avoid unnecessary
fear and additional investigations in thyroid disorder cases
presenting with raised uric acid levels. Also treatment of
thyroid disorders can help to reduce uric acid levels and
decrease the morbidity and mortality associated with raised
serum uric acid levels. However, larger studies evaluating the
association between thyroid disorders and hyperuricemia need
to be undertaken.

Limitations

We acknowledge several limitations in our study. Uric acid
levels are largely influenced by the diet and lifestyle of
patients and we did not take the diet and lifestyle into account
in our study. Secondly, it is a cross sectional study and the
patients were not followed up after treatment to document
reduction in uric acid levels. Thirdly, patients were not divided
into groups based on the severity of their thyroid disease and
hence we are not able to comment on the association between
severity of thyroid disorders and uric acid levels.
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