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Appendix B: Input Data Pre-Processing

Along with common dosimetric information, such as Mean_Lung_Dose, Mean_Heart_Dose, and
volumes receiving at least 5 Gy (V5), or 13 Gy (V13), or 20 Gy (V20) extracted from EQD2-corrected dose
distributions, each patient in the dataset had a total 200 features (Table 1) from five categories including
clinical factors (e.g., age, KPS, smoking status), pre-treatment cytokines (e.g., pre_IL_15), the slopes of
cytokine changes during the treatment course (e.g., SLP_TGF_betal), microRNAs (e.g., miR_191 5p), and
SNPs (e.g., tgf_betal_Rs1800469). The Hartemink’s pairwise mutual information method was employed
to discretize continuous variables (such as Mean_Lung_Dose, age, GTV) into three categories [1]; interval
discretization was used for the categorical variables such as RP2 and SNPs. SNPs were described by three
kinds of genotypes: wild type homozygote, minor allele homozygote, and heterozygote. In general, the
radiation pneumonitis associated risk alleles were rare alleles of ancestral or derived (mutant) backgrounds.
The risk allele of a SNP to cause RP2 is identified from trend tests. However, if the trend was not
significant, a likelihood ratio test was conducted on only one degree of freedom to find the risk allele[2].
Statistical methods were implemented in the R-software environment and the BN learning was done using

its “bnlearn” package [3].
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