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ABSTRACT

A xanthine-oxidoreductase enzyme is responsible for purine metabolism in our body; converting purine to its end product in the form
of uric acid. Inhibition of this enzyme will then reduce uric acid in gout patients, however, it could have some side effects on other
tissues and organs. The present study aims to identify the effect of long-term use of allopurinol in modulating the thyroid function in a
patient with urate-type renal stone. The result revealed that allopurinol reduced the levels of free form of thyroid hormone and
elevate TSH level with no effect reported with the bound thyroid hormones; these results were confirmed by ultrasonography results
obtained for the patient before and after allopurinol therapy showing enlarged thyroid gland, change in echogenicity, and increased
blood supply with nodule formation in few of them. These study has concluded that allopurinol could induce a state of subclinical

hypothyroidism.
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Introduction

hypouricaemic effects of allopurinol have been limited by renal
Structurally, allopurinol is a purine analog compound and is ) ) o ] )
) impairment which is common in gout patients, however, other

described as a first-line uricosuric agent for the treatment of . ) . .
] ] ) uricosuric agents have more deleterious side effects
hyperuricemia and gout reducing the recurrence of gout . . o . )
. ) particularly hepatic toxicity associated with benzbromarone;

attacks and decreasing the amount of monovalent sodium urate . . .
which led to its withdrawal from the markets ). Elevated

concentration which could lead to tissue injury, crystals and o : )
thyroid-stimulating hormone (TSH) level in a febuxostat-

inflammation ', Gout is a common disease and is associated .
treated patient has been reported after long term therapy 1%,

with a high rate of morbidity, resulting in a greater increase in L .
. Therefore, the febuxostat medication leaflets carry a caution of

allopurinol use P . A new anti-gout medication has been . . o . )
avoidance in thyroid disease patients, however, there is only

recently introduced in clinical practice (benzbromarone, o . o . .
limited data regarding the negative impact of allopurinol in

lesinurad, and probenecid), however, these medications are . . . .
thyroid patients. Therefore this study was designed to

less popular in comparison to allopurinol . The . .
determine the effect of long-term allopurinol use on the

thyroid gland in comparison to baseline (before allopurinol
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therapy) and healthy patients using ultrasonography and
Website: www.japer.in E-ISSN: 2249-3379 analytical test for diagnosis. Unfortunately, limitation of the

number of patients with active urate stone and poor patient
adherence to therapy has hampered the progress of the study
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Methods

A total of 15 renal stone (9 male and 6 female) patients were
enrolled in this study, they were treated with allopurinol
therapy for 6 months. Another group involved twenty-two
healthy volunteers (14 male and 8 female), were also enrolled
in the study as a control group for comparison. The
demographic parameters were mentioned in Table 1 below. A
consent form of agreement has been taken from all subjects.
The study design was a case-control study and the patients
were excluded from it if they had a history of any chronic
disease (including, thyroid disease, hypertension, angina
pectoris, myocardial infarction, heart failure, renal or hepatic
insufficiency or those taking any chronic medication;
particularly amiodarone. Pregnant women and lactating
mothers were also excluded from the study.

For laboratory analysis of biochemical parameters, Five
milliliters of venous blood was obtained from patient and
control subjects after 12-hours fasting, The blood was left at
room temperature to clot and after centrifugation, the serum
was separated in plain tube, samples were collected and stored
in freezers (-20°C) to be ready for analysis. Frozen samples
were thawed and analyzed. Thyroid hormones; total
triiodothyronine (total T3), thyroxine (total T4), free
triiodothyronine (fT3), free thyroxine (fT4) and TSH were
measured using Enzyme-Linked Fluorescent Assay technique
(minivans, France), by using thyroid hormone kit (Biomerieux
company, France). Further confirmation of the study was
achieved by sending the patient into the ultrasound specialist
for checking thyroid gland structure (Philips HD-11 Digital
Ultrasound Machine).

Table 1. Demographic characteristics of the studied groups.

Parameters

Control group (No.=22) Allopurinol group(No.=15)

Age (years) 40.911+2.2 39.41£3.8™

BMI (kg/m’) 27.943.5 28,243
Duration of treatment ... 6 months
Gender (male/Female) 14/8 9/6

MNon significant differences as compared to the same

parameter in the control group (P > 0.05).

Data were represented as the mean % standard deviation.
Comparisons between groups were conducted using the t-test.
P<0.001 was considered to describe a statistically significant
difference. Statistical results were obtained using GraphPad
Prism 5.0 (GraphPad Software Inc., La Jolla, CA, USA).

Results and Discussion

Its recommended by the European Medicine Agency to avoid
using allopurinol in patients with thyroid disease due to
occasional investigation of elevated TSH in febuxostat and
allopurinol treated patients > '"l, however, no further studies
is determining the long term use of allopurinol on the
peripheral thyroid parameter including the levels of free form.
Hereby, we aimed to identify the effect of long-term use of
allopurinol on the peripheral thyroid hormone axis as a
function of measuring the level of free and bound thyroid
hormones together with TSH; the importance of this study is
due to the coincidence of thyroid abnormalities and impaired
uric acid metabolism together with the fatal cardiovascular
disease.

In presence of small scale evidence of the impact of inhibition
of xanthine oxidoreductase on thyroid function by febuxostat;
in the line with that allopurinol could carry such deleterious or
protective effects on thyroid gland . A retrospective and
prospective  study reported elevated TSH levels in
hyperuricaemic patients on uricosuric agents 181 Moreover, a
concomitant  association between hyperuricaemic and
hypothyroidism has been demonstrated; allopurinol could be
an overt causative agent in the enrolled subjects in the study ©
2. In the present study, we found out that allopurinol has
induced a significant (p<<0.001) reduction in the level of the
free  forms of thyroid hormones [(fT3=1.520.6),
(fT4=8.3%1) pmol/I] with no changes in the level of the
bound form [(T3=1.5%0.7), (T4=8.3%1.1) nmol/l]
confirmed by elevated TSH levels [(TSH=6.220.6)mIU/1]
(Figure 1); the present finding were confirmed by
ultrasonography parameters which shows an impairment of
thyroid tissues structure, shape, size, and echogenicity (Figure
2). Nevertheless, this finding is controversial due to the
association between overt hypothyroidism and hyperuricemia
in allopurinol negative patients ['* '*. The present study shows
that increased blood flows to both thyroid gland lobes in
hyperuricaemic patients even before the association of
allopurinol therapy (Table 2). The demographic character
between the control and patients was acceptably matched; to
avoid any mismatching between age and BMI (Table 1). The
duration of treatment of allopurinol was 6 months and the

dose was 300mg/ day.
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Figure 1. Allopurinol induced subclinical hypothyroidism through reducing free T3 and free T4 and elevation of TSH in comparison to

control healthy or same subject baseline level, data expressed as meantSD, *p<0.001, NS=non-significant.

In the present study; the elevated TSH levels were associated
with a reduction in free form of thyroid levels and there were
no obvious changes in the bound form, these sign and
symptoms are attributable to the subclinical hypothyroidism;
these results were in agreement with a study done on dog
treated by allopurinol resulting in increased TSH levels with no
change inbound form of T4 and T3 hormone levels [ ',

confirmed by data obtained from ultrasonography parameters

(Figure 2 and Table 2).

Figure 2. a representative ultrasonogram of patient before (B)
allopurinol and after (A) allopurinol indicating the presence of
nodules (arrows) in allopurinol-treated in comparison to

baseline (See also table 2).

Nevertheless, a study conducted on the role of therapeutic

intervention on thyroid hormones showed a negative
correlation between T4 and TSH ['"®1. To sum up; the present
study observed an increase in TSH, fT3, and fT4 levels, with no
changes associated with T4 and T3 levels or clinical
manifestations apart from ultrasonography parameter changes.
Its recommended to identify the correlation between TSH (and
subsequently downstream thyroid axis) therefore further

studies are needed.

Table 2. Ultrasonography parameters for subjects
before and after allopurinol therapy.

Ultrasound Parameters Allopurinol
Before After (Male/female)
Size Normal Increase (1/3)
Echogenicity Normal Increase (15)
Nodule None Presence (2/2)
Blood flow Increased Increase (15)
Anechoic area None Scattered (2/3)

Conclusions

Long-term use of allopurinol induced an elevated level of TSH,
however, there is no alteration in the levels of the bound
thyroid hormones with a reduction in free form. These results
could suggest that long-term use of Allopurinol may lead to
subclinical hypothyroidism and such patients may require
annual screening of their thyroid function particularly in
endemic countries with goiter and their bound thyroid

hormone levels do not predict the risk.
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