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Basalng I Classier _=snced BCS-LLIUC Classiier . In the 24-month recurrence classifier, we observe an overall increase
- 0.8 In accuracy driven by improved performance in patients that did not
experience recurrence of the disease within the threshold (Figure 2).

» Relative feature importance is largely conserved between baseline and
balanced classifiers; patient gender and smoking status are marginally
more important for the former and age for the latter (Figure 3).

« Changes In feature importance between baseline and balanced

. classifiers can be indicative of underlying similarities between BCa and
UTUC, which can improve understanding of disease progression.

« Supplementing existing UTUC classifiers with available BCa dataset in
a balanced approach confers improved performance in a majority of
metrics across 12, 24, 36, and 60-month time thresholds (Figure 4).

 For 12, 36, and 60-month threshold classifiers, overall improvement in
accuracy when implementing BCa data is primarily driven by increased
specificity, sensitivity, and specificity, respectively (Figure 4).

Introduction

Upper tract urothelial carcinoma (UTUC) is a rare disease of the urinary
tract with few prognostic determinants. While low-grade tumors are
noninvasive and unlikely to spread, high-grade UTUCs are aggressive
and highly invasive, with great potential to recur elsewhere in the body.
Recently, machine learning (ML) has emerged as an approach to studying
disease progression. However, it is shown that the rarity of UTUC
provides insufficient data for the accurate modeling of patient outcomes
via ML with high precision and sensitivity, indicating a need to improve
upon the clinical paradigm for UTUC treatment. Bladder cancer (BCa) and
UTUC share distinct biological similarities marked by the homologous cell
lining within the bladder, ureters, and urethra, and thus, could prove BCa No Yes No s
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Figure 2. Normalized confusion matrices for baseline UTUC and balanced

BCa+UTUC 24-month classifiers. Comparison of overall classifier accuracy on the
withheld test set; proportions denote percentage of total patients per outcome category.
Baseline UTUC Classifier Balanced BCa+UTUC Classifier

Motivation

To Incorporate available BCa data into existing UTUC classifiers to

construct a robust unified ML model that accurately predicts the recurrence 0407 * Positive results suggest that such a data supplementation approach as
outcomes of UTUC patients at timepoints of 6, 12, 24, 36, and 60 months.
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taken here may be applicable to other rare cancer indications.
Supplementing poorly performing predictive models with surplus data
from biologically similar diseases can serve to improve performance.
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« Clean and preprocess merged AL R L B I R across timepoints to evaluate their clinical uniqueness.
l dataset to standa!rdize variable Figure 3. Feature importance charts for baseline UTUC and balanced  Begin to understand the biological significance of highly important
measurement techniques. BCa+UTUC 24-month classifiers. Dataset features are ranked based on contributors as identified by feature importance analyses.
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