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Abstract. This study developed a machine learning model using data from 142 

children and adolescents with hyperthyroidism, with external validation conducted 

on 63 patients from another institution. Input variables included age, sex, height 
SDS, weight SDS, BMI SDS, T3, free T4, TSH, follow-up interval, and previous 

methimazole dose. SHAP analysis identified T3, TSH, and free T4 as the most 

influential factors. The model demonstrated robust performance with an RMSE of 
5.15 mg (internal validation) and 3.54 mg (external validation), highlighting the 

potential of machine learning to optimize methimazole dose adjustment in pediatric 

hyperthyroidism. 
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1. Introduction 

Assessment of pediatric hyperthyroidism requires precise dosage adjustment of 

methimazole to avoid adverse effects and achieve optimal therapeutic outcomes. 

Traditional approaches often rely on clinician experience, which can be subjective. This 

study aimed to develop and validate a machine learning-based model to predict 

methimazole dosage in children and adolescents. 
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2. Methods 

This retrospective study included 142 children and adolescents treated with 

methimazole for hyperthyroidism at a pediatric clinic between July 2005 and February 

2024 as the training set. The test set consisted of 63 children and adolescents treated with 

methimazole for hyperthyroidism at another pediatric clinic between January 2020 and 

February 2024. Input variables included age, sex, height standard deviation score (SDS), 

Weight SDS, body mass index (BMI) SDS, T3, free T4, thyroid stimulating hormone 

(TSH), follow-up interval, and the previous dose of methimazole. An eXtremely 

Gradient Boosting(XGBoost) algorithm was employed to develop the prediction model. 

Internal validation was performed using 5-fold cross-validation and external validation 

was performed using the test set. SHapley Additive exPlanations (SHAP) analysis was 

conducted to determine the contribution of each variable to the model’s predictions. 

3. Results 

The mean methimazole dosage was 10.39±11.92 mg in the training set and 9.28±8.3 

mg in the test set, respectively. Root mean square error (RMSE) was 5.15±0.45 mg and 

mean absolute error (MAE) was 2.48±0.32 mg in internal validation, repectively. In 

external validation, RMSE was 3.54±0.73 mg and MAE was 2.11±0.73 mg. In SHAP 

analysis, T3, TSH, and free T4 were the most important contributor for the model, which 

were followed by BMI SDS, age, and weight SDS. 

4. Conclusion 

We developed a machine learning-based model for dosage adjustment of methimazole 

in children and adolescents with hyperthyroidism and performed external validation 

using an independent data set. This result suggests potential role of machine learning in 

the treatment of hyperthyroidism in children and adolescents. 
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