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Abstract

Background : Grawes disease is the leading cause of hyperthyroidism in children. Thegecog hormones thyroxine (T4),
free thyroxine (fT4) and triiodothyronine (T3) in Graves' disease is ddysthe presence of thyroid stimulating antibodies
(TSHR-ADb) or Thyrotopin receptor antibodies (TRAb). Methimazole (MMd¥isn use as anti thyroid medication in children.
Methimazole therapy may give a good response to patients with mest-Grave’sdisease, high levels of thyroxine, high
TRAD), and no or small goiters.

Objective : The purpose of this study was to determine the differences in TRAb befoaét@niethimazole Therapy for 6
months in children with Gravéslisease.

Method : Retrospective study on 28 children below 18 year old with Gtalissase at H. Adam Malik General Hospital
Medan with TRADb, fT4, TSH data collection before and after Methimahelapy for 6 months taken from medical records.
Result : Median age 11.85 + 3.73 with the number of women 85.7%paced to men 14.3%. The median value before
Methimazole therapy was TRAb 32,11 IU/L, fT4 3.56 ng/dl and TSH 0.01 nM¥tian values after 6 months of
Methimazolee therapy were TRAb 17.15 IU/L, fT4 1.51 ng/dl and TSHr@a3/1 with P values <0.001, P = 0.006, P <0.001
respectively.

Conclusion: There vas significant differences in TRAb, fT4, and TSH median values before and afteonéhs of
Methimazole therapy in children with Graveksease.
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Introduction
Hyperthyroidism is a rare disease in children, with an annual incidenceeofl®®,000 in children younger than
15 years, and 1 per 100,000 in children under 4 years.[1] Grdigesise is the most common cause of
hyperthyroidism in children, responsible for 84% of all hyperthydiégase. In the United States the incidence
oreach 0.1-3 in 100,000 children with a prevalence of 1 in 10,0@Derh [2,3] The incidence of Graves' disease
increases with age and often found at the age of 10-15 years am@¢onamon in women than men with a ratio
of 4:1 to 7:1 where families with autoimmune diseases increase the risk of @isgast by 60%. [3,4]

The increased production of thyroxine (T4), free thyroxine (&) triiodothyronine (T3) hormones
is caused by the presence of Thyroid Stimulating Antibody (TSHR-Abhwroid Hormone Receptor Antibody
(TRADb) which are part of the immunoglobulin subclass G1. Thyroid HoeniReceptor Antibody will stimulate

Thyroid Stimulating Immunoglobulin (TSI) which will promote synthesis antiviac of sodium-iodum
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symporter, causing thyroid hormone hyperston, hypertrophy and follicular hyperplasia which will form
diffuse goiter even in the absence of Thyroid Stimulating Hormone.[1]

Anti-thyroid medication was discovered in 1940 and the first drug thatwasdPropylthiouracil
(PTU), but now the drug that often used in children is Methimazole (MNI[}}i& response to methimazole or
radioiodine therapy for Graves' disease can be assessed by a dechggisievwels which correlates with an
increase in Thyroid Stimulating Hormone (TSH) levels.[5] Studies in the adult poputaticluded that in
patients with newenset Graves' disease, high thyroxine levels, high thyrotropin binding infyibito
immunoglobulin (TBII), and absence or low goiter have responded wektioinmazole therapy.[6] Other studies
have shown that initial TRAb levels are better predictive of remission in Graves' digelasetjiidiren, there is
no or small goiter, low TRAD levels at initial diagnosis, and TRAb normalizatientigiow 1 years also indicates

a good prognosis for achieving remission.[8]

Materials and methods
Study Design

This study is an observational analytic study with a retrospective design and find twt the comparison
between TRAD levels before Methimazole therapy and after Methimazole therapy afteth6.mibe study was
conducted on patients with Graves' disease in children undergoing therapy atlatilafospital, Medan, North
Sumatera Indonesia from March 2018 - March 2021. This study regeéredssion from the Research Ethics
Commission of the University of North Sumatra, Indonesia.

Subject

This study examined 28 people who came for treatment to the Pediatric iBakbayr polyclinic of Haji Adam
Malik General Hospital with hyperthyroidism and were treated with MMI. Subjects who meicthsion and
exclusion criteria and had been examined for TRAB, TSH, fT4 Chemiluminescemipisliticle Immunoassay
(CMIA) using the Architect tool. Datas from before therapy and every monédonsecutive months were taken

through medical records.

Inclusion Criteria: Patients with Graves' disease aged <18 years and patients with Graves' diseaseittieated

Methimazole for 6 months.
WWw.ijrp.org
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Exclusion criteria: Patients had complications such as heart failure, thyroid storm, received dligcidor
therapy or drugs that can affect thyroid hormone work, (lossltow-up), and had received previous therapy

with anti-thyroid drugs.

Statistical Analysis

The datas analyzed statistically with SPSS (Statistical Product and Science Service) version @gragbémn

characteristics of patients with Graves' disease were analyzed with descriptive analysis. Eiscotgtween

levels of TRAD, fT4 and TSH before Methimazole therapy and after Methimazoleyttstap6 months were
analyzed by paired t-test if the datas were normally distributed or alternative Wiltestdf the data were not

normally distributed. the datas were significance | if the p value> 0.05.

Result and findings

There were 59 people who came for treatment to the Pediatric Endocrinology chidj Alam Malik General
Hospital with hyperthyroidism which were then excluded because of 1 subject witbid'I8torm and heart
problems, 2 subjects with Hashimoto's disease, 1 subject with thyroid tumd@&7asubjects who were not
routinely control or loss to follow up. After passing the selection of exelusmnal inclusion criteria, this study
was finally followed by 28 research subjects who had been diagnosed with Gravss' (figaee 1). The majority
of the research subjects were women as many as 24 people (85.7%) and men astrpaoplag14.3%). The
mean age of the subjects in this study was 11.85 years. There was nodiithgroid and autoimmune disease

in all subjects. (Tabl&)

59 Subjects

1 subject thyroid storm and heart failure
l — | 2 Subjects with Thyroiditis Hashimoto
1 Subjects with Thyroid tumor

55 Subjects

l —> | 27 Subjects loss to follow up

28 Subjects

Fig. 1 Subjects
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Characteristic n=28
Age, (Yeal) 11,85+3,73
Sex, n(%)
Men 4 (14,3%)
Woman 24 (85,7%)
Weight (kg) 37.78+13.37
Height(m) 1.48 (0.86-1.71)
Body mass index (kg/fh 18.15+3.50
Family history with thyroid disease

Yes 0 (0%)

No 28 (100%)
Family history with autoimmune disease

Yes 0 (0%)

No 28 (100%)
Exophtalmus

Yes 24 (85,7%)

No 4 (14,3%)

210

The median TRADb, fT4, and TSH level in patients with Graves' disease beforienkstaile therapy
(32.11 IU/L), (3.56 ng/dl), 0.01 mU/l) was higher than the median TR in Graves' disease patients after 6
months of Methimazole therapy (17.15 IU/L), (1.51 ng/dl), (0vl/1) respectivelyDecrease in TRAb and fT4
levels after 6 months of Methimazole therapy which was statistically significant with p ¥8l001, 0.006
respectively. Increase in TSH levels after 6 months of Methimazole therapy which waisatatsgnificant

with p value < 0.001. (Table 2)

WWw.ijrp.org



Satrio Bhuwono Prakoso / International Journal of Research Publications (1JRP.ORG)

%, URPORG

ISSN: 2708-3578 (Online)

211

Table. 2Comparison of TRADb,fT4 and TSH levels before Methimazole therapy and aftenths of

Methimazole therapy

Value Before therapy After 6 months therapy P value
TRADb (IU/L) MeantStandard 27,95+13,21 17,87+17,15

deviation

Median (minmax) 32,11 (1,95-40,0) 17,15 (1,61-39,27)  <0,001
fT4 (ng/dl) MeanzStandaft 4,7616,48 3,40+6,86

deviation

Median (minmax) 3,56 (0,77 -36,19) 1,51 (0,49-34,70) 0,006
TSH (mU/l) MeanzStandard 0,05+0,16 2,13+8,23

deviation

Median (minmax) 0,01 (0,00-0,65) 0,51 (0,01-43,97) <0,001

Discussion

Characteristic data in this study showed the proportion of female sex wae@é (85.7%) and male as many as
4 people (14.3%). Other data from other sources show the same thiregwdraen can be 4 to 7 times more
often affected by Graves' disease than nj@rl0] This may be related to higher levels of estrogen and
progesterone receptors and higher levels of the hormone estrogencaihicé a risk factor for Graves' disease
due to the stimulation of gene expression for this disease. The domufa@stogen over progesterone will
increase the incidence of autoimmune, including Graves' disease.[11]

The median value of the age of the subjects in this study wasyieaB3 This is in accordance with
the peak incidence of Graves' disease in the adolescent age range, especially 1Q{B5lyé&raves' disease
is more common in adults than in children and adolescents. The incidence ircaduéach 24.8 cases. /100,000
people.[13]

There was no family history of autoimmune and thyroid disease in thestbgbcts. Research in the
UK has shown that graves are associated with a family history of thyroid diseaeniNohistory of thyroid
disease can also be a good indicator for managing more rapid renpiggion.

The subjects of this study found a body mass index of only 18.36kg/m2, which indicated that

82% of subjects had a normal body mass index, 7% a low body massandeik] % a high body mass index or
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overweight. Low body mass index is associated with relapse in children with Gragasedisdergoing therapy,
whereas high body mass index is associated with earliersiemj45.16]

Exophthalmos was found in 85.3% of subjects with TRAb values above 1@ddipared to patients
without exophthalmos with TRAb values below 10 IU/L which was only present in 4 tgafidms is similar to
a study in Lithuania that found that patients with Graves Ophthalmopathy hadfiigtzerd TRAb values than
those without Graves Ophthalmopathy.[17]

The median value of TRADb before therapy was 32.11 IU/L compared fiodhgalue after 6 months
of Methimazole therapy was 17.15 IU/L with a significant decrease (P Value <0081)dy found that
initial TRAb levels have a good prognostic value in the emergence of faster re&6This is in line with
studies that found a high number of relapses with high TRAb levels at the time of ingiabsis.[18]

The median initial fT4 level of research subjects was 3.56 ng/dl, which was Highethe median
value of fT4 levels in Graves' disease patients after 6 months of Methimazole térapywas 1.51 ng/dl which
decreased significantly (P value 0.006). Low baseline T4 and T3 valuesedietqrs of earlier remission in
Graves' disease.[16] Studies in the pediatric population have also concluded thatdigybf fT4 and TRAb at
initial diagnosis are a risk factor for recurrence of Graves' disease.[19]

The median TSH level in this study before Methimazole therapy was 0.01 mU/l whichwgasHan
the median TSH level after 6 months of Methimazole therapy, which was 0.51 mU/limdredhsed significantly
(P Value <0.001). Administration of antithyroid drugs lowers TRAb which willease TSH.60 In treated
Graves' disease, elevated TSH levels can represent a good predictor of remission adegsdiagsewf TSI

levels.[20]

Conclusion

In this study, more female subjects were 85.7%, the median age was 1183hearedian body mass index
was 18.15, there was no history of thyroid and autoimmune diseasessabject's family, and the dominant
clinical exophthalmos in the subjects was 85. ,7%. Thassignificant difference between levels of TRAb, T4,

and TSH before and after Methimazole therapy for 6 months. )
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