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[ Abstract] Objective To identify the factors influencing short-term efficacy of "'l therapy in
Graves disease (GD) and construct an individualized efficacy prediction model. Methods A retrospective
cohort study. A total of 406 GD patients ( 115 males, 291 females; age (39.0+13.9) years) who received
' therapy at Jiangsu Institute of Nuclear Medicine Jiangyuan Hospital of Jiangsu Province between January
2018 and June 2024 were enrolled. Based on thyroid function status at 6 months post-treatment, patients
were divided into cured group (euthyroid or hypothyroid) and uncured group (hyperthyroid). Baseline char-
acteristics, thyroid function indicators, biochemical parameters, and treatment-related variables ( thyroid
mass , iodine uptake rates at 2, 6, and 24 h, "'I therapeutic dose,and whether the uptake peak shifted for-
ward, and "'I therapeutic dose per gram of thyroid tissue) were compared between those 2 groups. Univariate
analysis (X* test, Mann-Whitney U test) and multivariate logistic regression were performed to identify effi-
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cacy predictors. The dataset was randomly divided into training (n=325) and test (n=81) sets with a ratio of
8:2 using stratified random sampling method. Single models were constructed using random forest, extreme
gradient boosting ( XGBoost ), light gradient boosting machine ( LightGBM ), support vector machine
(SVM), and K-nearest neighbors (KNN), followed by a hybrid model with Stacking ensemble strategy.
Performance was assessed by F1 score, sensitivity, AUC, and accuracy. Delong test was employed to com-
pare AUC differences among models. Calibration curves ( with Brier score) and decision curve analysis
(DCA) were also used to evaluate model calibration and clinical net benefit. Results At 6 months post-
treatment, 193 patients were cured and 213 were not. Univariate analysis showed significant differences be-
tween 2 groups in whether the uptake peak shifted forward, 2 h and 6 h iodine uptake rates, thyroid mass,
"' therapeutic dose, "'l therapeutic dose per gram of thyroid tissue, free triiodothyronine (FT,) , and thy-
roid-stimulating hormone receptor antibody ( TRAb) (X*=16.42, Z values; from —4.59 to —2.51, all P<
0. 05). Multivariate analysis showed that whether the uptake peak shifted forward (odds ratio (OR)= 0.589,
95% CI: 0.366-0.949, P=0.030) , thyroid mass (OR=0.987, 95% CI.: 0.978-0.997, P=0.011), and
T therapeutic dose per gram of thyroid tissue (OR=1.006, 95% CI. 1.002-1.010, P=0.008) were inde-
pendent predictors of short-term efficacy. In the test set, the hybrid model achieved an F1 score of 0.831,
sensitivity of 0.845, accuracy of 0.806, and AUC of 0.870, outperforming all 5 single models (Z values:
2.85-6.20, all P<0.05). The Brier score of the hybrid model was 0.147, which was the lowest among all
models, with the calibration curve closest to the diagonal. Decision curve analysis showed that the hybrid
model achieved the highest clinical net benefit across a wide range of threshold probabilities. Conclusions
Whether the uptake peak shifted forward, thyroid mass, and therapeutic dose per gram of thyroid tissue are
independent factors affecting short-term efficacy of 'I therapy in GD. The hybrid model outperforms single
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models and may inform individualized dose adjustment.
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