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ABSTRACT

Introduction: In recent years, the treatment of idiopathic central precocious puberty using
gonadotropin-releasing hormone agonist (GnRH) agonist has been considered as a common
treatment. To date, there is not much information about the effect of GnRH agonist treatment
on pediatric thyroid function. Aim: The aim of this study was to evaluate the influence of GhnRH
treatment on thyroid function tests in children with central idiopathic precocious puberty.
Material and Methods: This cross-sectional study investigated 50 children with idiopathic
precocious puberty treated with GnRH agonist, who were referred to Bahrami pediatric hos-
pital, Tehran, Iran. Patients" height, weight, and symptoms of hypothyroidism were evaluated
every two months. Thyroid function tests, T4 and thyroid-stimulating hormone (TSH), were
reviewed every 6 months. Data were analyzed using SPSS Statistics, Version 18. Results: The
majority of the children who participate in this study were female. 72% of children with cen-
tral idiopathic precocious puberty had a significant increase in TSH level (P=0.002). In this
group of patients, 66% and 6% had subclinical and clinical increases in thyroid function tests,
respectively. The estimated time to thyroid dysfunction was 12.37 months. It is found that
only 2% of patients showed thyroid dysfunction during the first 6 months of the treatment.
Conclusion: The results of this study showed that more than 70% of children who were under-
going GnRH agonist treatment for central precocious puberty had impaired thyroid function
(especially subclinical hypothyroidism). Therefore, evaluating thyroid function in children with
precocious puberty who are under treating with GnRH agonist, would be reasonable; especial-
ly one year after initiating the treatment.
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1. INTRODUCTION

Central precocious puberty is a
form of precocious puberty, which
becomes evident with the early pu-

is mostly studied in adults and cases
other than precocious puberty (6).

2. AIM

berty of the hypothalamus-pituitary
glandular axis (1). Central preco-
cious puberty is mostly idiopathic
and is more common in girls (1-3).
For these patients, medicinal treat-
ments can be beneficial in a variety
of ways and, on the other hand, may
have detrimental effects on their
health. Treatment with the gonad-
otropin-releasing hormone agonist
(GnRH) agonist is a healthy, rela-
tively old treatment (4). Most of the
complications of this treatment are
manifested as pseudo-menopausal in
children (5). However, thyroid hor-
mones disorders are considered to be
the complications of treatment with
the GnRH agonist which has been
neglected in pediatric studies, and
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Due to the paucity of information
in this regard in the literature, the
aim of this study was to investigate
the influence of GnRH agonist treat-
ment on thyroid function tests in
pediatric patients with central idio-
pathic precocious puberty.

3. METHODS

This cross-sectional study was
conducted in Bahrami pediatric hos-
pital, Tehran, from May to December
2012. After obtaining approval from
the institutional Ethics Committee
and getting informed consent from
participants or their surrogate deci-
sion maker, 50 children with central
idiopathic precocious puberty were
selected. In the current study for
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confirming the diagnosis of idiopathic central preco-
cious puberty, imaging, clinical and laboratory criteria
were evaluated and matched (3). Diagnostic criteria for
early idiopathic central precocious puberty included: 1)
Secondary changes during puberty before age 8 years for
girls and before age 9 years for boys, 2) Bone age>length
age> chronological age, 3) baseline Estrogen levels>9p-
gr/dl in girls and testosterone levels between 20-1200
ngr/dl 4) Luteinizing Hormone (LH) level >0.6, Follicle
stimulating hormone (FSH) >2, 5) Post GnRH (after 1
hour)>4.2 IU/L, 6) normal Dehydroepiandrosterone
(DHEA S) level for that age and greater than length age.

All patients had normal brain magnetic resonance im-
aging (MRI). At the beginning of study, the thyroid func-
tion tests results were normal for these children and all
of their family members were healthy. None of the chil-
dren had a history of certain diseases such as diabetes,
hyperlipidemia and congenital adrenal hyperplasia, and
were not treated with any medicines.

The data from this study was completed by the re-
searcher in certain referrals. All of these children were
examined every two months in terms of their height,
weight and hypothyroidism symptoms. Moreover, thy-
roid function tests including T4 and thyroid stimulating
hormones (TSH) were performed every 6 months by a
special laboratory. All patients finished their treatment
and participated in all periodic visits. Data were analyzed
by SPSS, Version 18. The P values less than 0.05 was con-
sidered statistically significant.

4. RESULTS

Among all 50 children treated with the GnRH agonist,
86% were female. The mean age of precocious puberty in
boys and girls were 8.7 and 7.2 years, respectively. While
57% and 42% of the boys had pubis hairs growth and
orchitis, respectively, 44% of the girls had bigger clito-
ris and pubis hairs growth as the first manifestations of
the puberty. Symptoms related to puberty in children are
summarized in Table 1.

Variables Girls (%) Boys (%)
Aggressive behaviors 79 100
Sweating 51 29
Bone pain 44 57
Sleep disorders 25 14
Irritability 23 14

Table 1. Signs of precocious puberty in both genders

Moreover, 46% of children had advanced bone age
and only 34% had normal bone age compared to their
chronological age. The mean age difference was signifi-
cantly higher in girls than boys (0.36 vs. 0.34), which was
not statistically significant (P=0.49). Considering the
body mass index (BMI) less than 18.5, as a criteria for
underweight, 33% of girls were underweight, and only
one child was obese (BMI>25). It has been revealed that
20% and 46% of children had a lower and higher bone
age compared to their real chronological age, respective-
ly. In the thyroid function test, 72% of all children had
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impaired thyroid function test and a significant increase
in their TSH level were observed (P=0.002) (Figure 1).
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Figure 1. Comparison of the percentage of children with increase thyroid
stimulation in comparison with those who had normal levels of hormone
along with considering their genders

It was found that 66% and 6% of children showed a
subclinical and clinical increases in thyroid function test,
respectively. The estimated mean time to occurrence of
impaired thyroid function test was 12.37 months. Only
2% of the children showed thyroid dysfunction in the
first 6 month of their life.

5. DISCUSSION

Precocious puberty is defined as the occurrence of
changes during puberty before the age of 8 years for girls
and 9 years for boys (1-2). The present study indicated
that in our region, the puberty rate for girls and boys is
7 and 8 years, respectively. Given that the age of puberty
is different in each area, the Berberoglu study reported a
variable ratio of central precocious puberty in two sexes
(male to female respectively) from 3 to 1, to 23 to 1 (1).
In the current study, girls’ dominance in this ratio over
boys was also observed. Among every six girls, one male
had central idiopathic precocious puberty. Despite the
fact that most girls had bone pain and sweating during
precocious puberty and boys reported bone pains, the
incidence of violent behavior was very tangible in both
sexes. Precocious puberty has always been a stressful
topic, concerning families and healthcare personnel.
This problem includes child sexual abuse, in addition
to puberty-related growth impairments (7). Rapid bone
maturation, unconventional physical appearance among
peers and being short in the future, along with behavior-
al and personality disorders associated with precocious
puberty are considered as important complications of
this disease (1). Therefore, the treatment of this disease
has always been a concern for families and healthcare
providers. Treatment with the GnRH agonist for cen-
tral precocious puberty has been used from 20 years ago
(4). This treatment delayed the menarche and increased
the child® height (4, 8). The final height would increase
by the injection of subcutaneous GnRH agonist every 6
weeks. In some studies, a grater increases in children’s
height, with rhGH injection, has been reported (9). This
treatment would have reversible changes to BMI, repro-
ductive system and bone density (10); although it would
not result in decreasing the bone quality and quantity
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after menarche (11-12). Patients treated with the GnRH
agonist may report vaginal bleeding for 3 to 5 days, es-
pecially 2 weeks, after initiating the treatment (5). More-
over, increased appetite was observed in children who
were treated with the GnRH agonist (13). In addition to
these complications, changes in thyroid hormones lev-
els have been reported in other cases of the use of the
GnRH agonist. The use of the GnRH agonist can led to
an immune rebound and consequently could lead to au-
toimmune thyroid disorders (14). Some cases of thyroid
disorder have been reported in adults after a GnRH ago-
nist treatment (14-15).

This study have some limitation. The small sample size
was a limitation of the study; other studies with larger
sample size are recommended. Also, due to the nature
of cross-sectional studies, it is difficult to discern causal
relationships; therefore. Further well design studies are
warranted to confirm this finding.

6. CONCLUSION

The results of this study showed that more than 70%
of children who were undergoing GnRH agonist treat-
ment for central precocious puberty had impaired thy-
roid function (especially subclinical hypothyroidism).
Therefore, evaluating thyroid function in children with
precocious puberty who are under treating with GnRH
agonist, would be reasonable; especially one year after
initiating the treatment.
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