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Abstract:

Background: The effectiveness of the six mathematical models was evaluated for prediction of radiation-induced
hypothyroidism (RHT) in patients with head-and-neck cancer (HNC) and breast cancer (BC).

Methods: Clinical and dose-volume data of 62 patients treated with three-dimensional conformal radiation therapy
(3DCRT) for HNC and BC were prospectively analyzed. Thyroid function assessment was evaluated by the level of
thyroid hormones from patient serum sample. Cox semi-parametric regression models were used to predict the
hazard of RHT. Model performance and model ranking was evaluated through the area under the receiver
operating characteristic curve (AUC) and Akaike's information criterion (AIC), respectively.

Results: 17 of 62 patients (median 53 years) developed RHT at a median follow-up of 11.4 months after
radiotherapy. Kaplan-Meier curves showed a decrease in RHT hazard with thyroid mean dose less than 31 Gy when
applied on the whole dataset. Simple and multiple analysis on the whole dataset revealed that RHT hazard was
higher for smaller thyroid volumes. For patients with HNC, Vthyroid (thyroid gland volume) and Dmean (thyroid
gland mean dose) were found to be influencing factors in prediction of RHT. Based on the AUC, Boomsma’s model
and generalized equivalent-uniform-dose (EUD) model outperformed on the whole dataset. The ROC comparison
showed no significant difference in the prediction capability of the six models on the whole dataset. Boomsma and
gEUD models were ranked as the best models based on the AIC value.

Conclusion: In this study, Vthyroid and Dmean were predominant variables for prediction of RHT. Boomsma and
gEUD models provided a good prediction power for RHT hazard on the whole and HNC datasets. In conclusion, using
these models in the clinic will fulfil the safety of patients against the complication probability following radiation
therapy as high as possible.
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