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Age, Gender, WHO performance status, TNM
stage, tumor load, FEV, smoking status and
chemotherapy type were the considered vari-
ables to predict the two-year survival status.

Figure 1: Resulting Bayesian network structure to predict two-year survival from the expert-algorithm method.
Arrows indicate the direction of the causal-etfect relationships. Grey arrows indicate a direct parental link to the
outcome of interest. Chemo = Chemotherapy

RESULTS 1

Continuous variables were categorized with
cutoff at 25 and 75'" percentile or expert’s
recommendations & literature. Missing values
were imputed but patients with missing survival
status and variables with above 25% missingness
were excluded.

-@’- Conclusion

A combination of expert knowledge with a rigorous struc-
ture learning algorithm produce a clinically plausible structure
with optimal performance.
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The structure learning process was bootstrapped Age at Radiotherapy
(B=400) with the hill-climbing algorithm to
identify the causal relationships (arcs) between
the variables. Experts” knowledge was employed
to restrict the algorithm from forming arcs in
clinically implausible directions ( blacklist), like
age having a causal influence on gender. Arc
strength was evaluated as the rate of occurrence
over all the bootstrap runs, and only arcs with an
occurrence rate above 70% were included in the
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AUC: 0625 (0.505—0.744)
AUC: 0 556 (0.448—0.683)

AUC 0646 (0.535—0.758)
AUC 0601 (0. 484—0.F718)
Mean: 0614 (0. 499-0_730)
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final structure. Figure 3: Histogram of age with cutoff values for dis-
| a0 cretization and Kernel density estimates for the ob- Figure 2: The area under the curve (AUC) and calibration plot of the Bayesian network structure. The colored lines
The resulting structure was assessed by comput- served data (blue) and the imputed data (red ) for represent the performance of each fold, and the gray line represents poor AUC and ideal calibration, respectively.

ing the area under the curve (AUC) using a re- forced expiratory volume (FEV) to assess imputations.
peated (r=50) b-fold cross-validation technique

and generating calibration plots.
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