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ABSTRACT

Background: Graves' disease the most common causéhyperthyroidismin children. Delayn the diagnosis and treatment
of hyperthyroidisnin childrenis associated with neurodevelopmental disorders, champese maturation, decreased school
performance, drastic weight loss. Three treatment mgptinclude antithyroid drugs, surgery, and radiation. The initial
treatment regimeis the use of the antithyroid drug thiamazole subtype.

Objective: The aimof this study waso determine the effedf tiamazol administratioon change# body weighin children
with Graves' disease

Methode: This study is a retrospective cohort analytic using méedécard data on all children aged1B years according

the inclusion criteria. The subject's medical record datareguested from the Medical Record Installation by shottiag
research permit. Subject data, namely characteristiagding gender, child's age, year of arrival, nutritionalustétveight,
height) and thyroid profile (T4, TSH). Data analysis wasied out using the SPSS version 20.0 program with dependent t
test and wilcoxon test. The difference was consideretifis@nt if p < 0.05

Result: A total of 32 subjects in this study according to the siolu criteria. There were significant differences irght
height and mass indexthe first and second visits with p<0.05. There wasrgfgignt changén baselinel 4 levels compared

to visit | and visit Il with p<0.05, while the difference the mean change in baseline TSH levels at visits | awddInot
significant (p>0.05).

Conclusion: Tiamazole administration caused charigdeeeT4 levelsin the bloodn the third and sixth months, but changes
in TSH levels were not significant at the sixth month.

Keywords: Graves’ Disease, Thiamazole, Nutritional Status, Children

Introduction
Graves' disease is the most common cause of hyperdisyroin children (John M, et al., 2015). The prevalence
is about 0.23 per 100,000 children worldwide and increases during pubertyoiat & per 1,000,000 children
under 4 years of age and 8 per 1,000,000 children younger than 15Hemaley P, et al., 2016). The incidence
ratio in black ethnicity is 1.92.53, and in Asia-Pacific it is around 1-8336 (McLeod, et al., 2014). The
prevalencef hyperthyroidism over the agé 15 yearsn Indonesia reaches 0.4% accordio@013 Basic Health
Research datiyutit does not yet exist in children (Riset Kesehatan DasaB)201
Delay in diagnosis and treatment of hyperthyroidism ifdoéim is associated with neurodevelopmental
disorders, changem bone maturation, decreased school performance, easliocdweight loss. Therefore,
appropriate treatment must be carried out immediately. Tinea¢ément options that can be done, including
antithyroid drugs, surgery, and radiation. The initial tremt regimen commonly used is antithyroid drugs,
particularly the thiamazole subtypes, hamely methimaaatecarbimazole (Lee HS, et al., 2014). This subtype
has fewer hepatotoxic side effects than other antithymoigsd namely propylthiouracil (PTU) (Akmal A, et al.,
2014). A decrease in thyroid hormone levels in the bodytsem the accumulation of body fat, decreases basal
energy requirements and physical activity, and increasdyg Wwater content resulting in an increase in body
1IRP 20Y¥E36135. 164 asstuely 10k A L N yRaHRieidehitdren, there was wegght at a duration of-B monthgaftenstgrting
antithyroid medication (Crocker MK, et al., 2010). Monitorirfigaeight and height during drug consumption
shouldbedone regularly. Baseash the above review, a study was condudteahonitor body weight while taking
antithyroid drugs in children with Graves' disease.
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Methode

This studyis ananalytic study with a retrospective cohort design usiedical recordatH. Adam Malik Central
General Hospital Medan. The study was conducted based ontp#dta from the endocrinology unit from
January 2018 to December 2020. Inclusion criteria were childyeth 518 years who had just been diagnosed
with hyperthyroidism, thiamazole therapy, visited thdaemine unit for a period of 3 months and 6 months after
starting treatment and there were data on weighthheigt and TSH levels. Sample collection is done by
consecutive sampling

The patient's medical recorid taken at the Medical Record Installation by showing a redegpermit.
Furthermore, a selection was made to take the researjgttsuby taking into account the inclusion criteria.
Subject data was collected through analysis of medicatdedo obtain characteristic data including gender,
child's age, year of arrival, nutritional status and tidypoofile. Data on weight, height, T4 and TSH levelsaver
taken every time the control was taken for at least Btihsan the medical record. Data analysis was carried out
using the Statistical Package for Social Science aer8D.0 program. The Saphiro-Wilk test was used to
determine whether the data were normally distribotetbt. Dependent t tetboth data are normally distributed,
Wilcoxon testf the distribution is not normal. The difference wassidered significant p < 0.05.

Results

A total of 52 subjects with a diagnosis of hyperthgizin were obtained and then analyzed based on inclusion
and exclusion criteria. There were 5 subjects with duplidata, 3 subjects who were not diagnosed with Grave
disease basamhlaboratory tests, and 5 subjects visited before 2008fter2020. Furthermore, from 39 subjects,
there were 7 subjects with incomplete study variablaghare then presentedfigure 1 and demographic data
are presented in table 1.

Subjects,
n =52
- Double data (n=5)
- No Grave’s Disease (n=3)
- Visit outside periode of
study (n=5)
n=39
- Incomplete visits (n=4)
— - Incomplet variable data
(n=3)
A
n=32

Figurel. Flowchartof Patient Inclusion

There was a significant differenitebody weight (1.6, 9591 1.2— 2 kg), height (0.3, 959! 0.1— 0.4
cm), and body mass index (0. 7, 95% CI-0®9 kg/m2) at the first and second visits with p <0.85% loe seen
in table 2.

WWw.ijrp.org
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Tabel. 1. Characteristics of Subjects

Characteristics n=32
Sex, n (%)

Boys 2 (6,3)
Girls 30 (93,8)
Age, year 13,4+3,0
Age Groups, n (%)

Child (<10 years) 6 (18,8%)
Adolescent(10 - 18 years) 26 (81,3%)
Yearof visit, n (%)

2018 15 (46,9)
2019 13 (40,6)
2020 4 (12,5)
Weight, kg 40,5+12,9
Height, cm 1455+11,9
Body Mass Index, kg/f 18,6 +3,8
Nutritional Status, 1§%)

Severe Malnutrition 1(3,1)
Mild Malnutrition 7 (21,9)
Normal 11(34,4)
Overweight 5 (15,6)
Obesity 8 (25)
Thyroid profile

TSH (uIU/mL) 0.01 (0-19,1)
T4 (ug/dL) 3.1+1,3

Tabel. 2.Changda Nutritional Status Indicator

Baseline Visit | ABB1 p? Visit Il ABB2  p°
(1-3 Months) (4-6 Months)
Weight 40,5+12,9 42,2+12,7 1,6 0,000 438+132 3,7 0,000
Height 1455+119 1458+11,8 0,3 0,001" 145,7+11,8 0,5 0,001"
BMI 18,6 + 3,8 19,4+ 3,6 0,7 0,000 202+3,7 1,6 0,000

#Baseline dependent t-temtd1 visit

bBaseline dependent t-testd2 visit

**Significant p<0.01

ABBL1.: difference betweeBB visit 1 andthe beginning
ABB2: difference betweeBB visit 2andthe beginning

Based on the results of the analysis using repeated arimowadsthat there was a significant increase
in body weight, height, initial body mass index, fasd second visits for all subjects (p<0.01). This change can
be seen in figure 2.

Eatimated Margine Mesns of MEASURS_1 Eatimated Margine Mesne of MEASURS_1

Syl Yerprd Vaan
1
Exintted Vargrd Vasn

- -t

(a) (b)

Eatumated Marginal Maesrs of MEAGURE_1

Fetmied Vapod Voan
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(c)
Figure 2. Resus of analysis using repeated annova on (a) body weight (b) tegighic) body mass index
(p<0.01)
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Thyroid profile assessment carried out during control taitiewas TSH and T4 levels. Based on this
analysis, there was a significant change in baselih&\els compared to visit | (1.6, 95% CI +12.1) and
baselin€r4 levels comparetb visit Il (1.9, 95%CI 1.4— 2 ,4). The difference the mean chang&s TSH levels
atbaseline, visits | ankd was not significant (p>0.05), they ca@seerin table 3. The correlation between changes
in weight and changes T4 in table4.

Table 3. Changea Thyroid Profile Indicators

Baseline Visit | p2 Visit Il pP
(1-3 Months) (4-6 Months)
Weight 40,5+12,9 42,2+12,7 0,000 43,8 +13,2 0,000
Height 145,5+11,9 145,8 +11,8 0,001" 145,7+11,8 0,001"
BMI 18,6 £ 3,8 19,4+ 3,6 0,000 20,2 +3,7 0,000

#aseline Wilcoxon testndvisit 1
bwilcoxon baseline testndvisit 2
**Significant p<0.01

Tabel 4. Correlation between changes in weight and chamgds
ABB AT4 pa
-1,6+1,3 16+1,1 0,133

@pearson correlation test

Discussion

The results of this study indicate that the preval@icgraves' disease is more in women (93.8%) than
men. This is in line with a study in France where timdence of hyperthyroidism in children was 76.6% in
women and 23.4% men (SimorM, etal., 2018). The mean agéthe subjects was 13.4 years with a ranfge
6.6— 17.4 years. The incidengeadolescents aged 10-18 years was high&t.3% (n=26) and <10 years 18.8%
(n=6). Another study reported that the incideattkyperthyroidisnin women was higher than men, especially
in the early teenage age gronfdl0-14 years (Srinivasa etal., 2015). Thyroid hormoris essentiafor normal
growth, sexual development and reproductive function. During fyybsltanges in thyroid function and an
increase in thyroid volume occur due to adaptationsxoasegrowth and development (Marwaha RK, et al.,
2012).

The number of subjects who came in 2019 and 2020 decreaséationr® the state of the COVID-19
pandemic in Indonesia. Subjects with normal nutritional stadgsthe largest percentage. However, there were
13 subjects with overweight and obesity status (40.5%). Imghlegperthyroidism will lead to weight loss due
toincreased basal energy requirements and lipolysis (E€llcaiG, etal., 2018). However, this study lacked data
on weight loss before the diagnosis was made. Allestijused methimazole after the diagnosis was made. No
drug side effects were reported. A study in 43 pediatric hypeithgm patients where two children using PTU
and 38 children using methimazole reported a hypersensiteaction so that they were changed to PTU (Van
Veenendaal NR, et al., 2011).

Subjects experienced a significant increase in body weigiight, and body mass index for 6 months
after administration of Thiamazole. The average weight was 1.6 kg in the first 3 months and 3.7 kg in the
following 6 months. This may be due to a decrease in basaf)y requirements after thiamazole administration.
This decrease was positively correlated with a decreabg and T4 levels (Kim MJ, et al., 2018). The study by
Krocker and Caplowitet al showed a mean weight gaih3.4 kgatthe first follow-up (mean duration 2 months)
and 7.1 kg (14.3%) at the second follow-up (mean duration 6 mafthsktarting treatment in 57 children with
a mean agef 14.1 years.

In this study, changes in body weight in the initial phastheffirst 3 months were not significantly
different from the following 3 months (p>0.05). Other stadieggest that weight gain is greatest in the first 3
months after the onset of treatment and continuesddo 6 months (Van Veenendaal NR, et al., 2011). The
increase in weight, height and body mass index will doutiei to the category of nutritional status of the sabjec
In this study, there was also a significant incréasiee nutritional status categarythe subjectat 3 months and
6 months duration compared to baseline (p<0.01). In additienincrease in body weight was also associated
with the subject's adherende medication and medication dosage. However, dsitahe subject's drug
consumption compliance were not obtained. The Thiaraagaup has a better advantage over PTU regarding
drug adherence due to its long and effective half-Bebjects in this study received Thiamazole at a dose
accordingo the guidelinesf the Indonesian Pediatrician Association, namely thelmbse starting from 0.25-

1 mg/kg/BW/day with a maximum dose of 30 mg/day.

T4 levels were significantly different at 3 months and 6 m®ip<0.01). The pattern of weight gain is
proportionatto the correctiorof the hyperthyroid state. Other studies have reporfexbidive correlation between
decreased4 levels and decreased basal energy requirements assauitténcreased body weighiv(ifpr St
al., 2018). Howeveilin this study there waso significant correlation between weight gain and chamgtsy/roid
levels. Changes in TSH levels were not significantfedent during 6 months of monitoring. The literature
indicates that TSH is often suppressed for long enough6tinadnths of follow-up may not be sufficient for
significant changes (Yati N, et al., 2017). The weakné&#si® study was that it did not analyze changes in the
subject's caloric intake and had a limited nundfsiamples. The study desigha cohort without a control group
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as a comparison is also a limitation of the study. In emigitlata on Thiamazole dosages were not available in
full in the medical records so that the researcher contidee the effect of dose adjustment on changes in the
nutritional status and thyroid profile of the subjects.

Conclusion

Giving Thiamazole to children with Graves' Diseasgsea weight gain with a meai1.6 kgin the third month
and 3.7 kgn the sixth month, 0.8min heightin the third month and 0&m in the sixth month, and mass index.
body 0.7 kg/m2 in the third month and 1.6 kg/m2 in the sixth menth the third p value <0.05. The
administratiorof tiamazoleo children with Graves' disease caused a significaanigdin the freelT 4 levelin the
bloodatthe third and sixth months, but the change in TSH $ewals not significardat the sixth month
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