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Introduction

Over the past decade, the landscape of CML has been radically improved by the introduction of Tyrosine Kinase Inhibitors
(TKI). However, since prolonged TKI treatment would reduce compliance, with associated risk of relapse and progression,
and increased toxicities, patients (pts) who achieve and maintain a deep molecular response can now attempt TKI treatment
discontinuation to achieve TFR. As TFR attempts may fail due to loss of major molecular response and imply restart of TKI
therapy, it is essential to study individual factors associated with TFR outcome and to develop predictive models to provide
TFR outcome likelihood with respect to pts’ characteristics.

Methods

Predictive models of TFR failure at 6, 12, 24 and 36 months after TFR attempts were developed on 2 populations: (i) on
CP- CML pts managed in a reference center for CML who attempted TFR between January 2003 and January 2023, named
CML-pts and (i) on those CML-pts for which an individual indirect linkage to nationwide claim database succeeded, named
CML-linked-pts. The model was thus developed based (i) on clinical data exclusively (demographics, CML characteristics, TKI
lines, molecular response), and (ii) on clinical data combined with claim data, which provided information on comorbidities,
other treatments than TKI and any healthcare resource use (HCRU) of interest. Correlation and features’ predictive power was
assessed through Pearson’s correlation and predictive power scores (PPS). Logistic regression model and machine learning
algorithms (k-nearest neighbor, support vector machine, single decision tree, random forest, multilayer perceptron, and gra-
dient boosting machine) were used. Nested k-fold cross-validation (CV) was used to assess the robustness of the algorithms
over all data and hyperparameter optimization was performed. Features’ contribution to predict TFR outcomes were assessed
using SHAP ("SHapley Additive exPlanations") values.

Results

Analysis on (i) 208 CML-pts, who attempted 250 TFR - 208 first attempts (TFR 4), 42 second attempts (TFR ;). Median age
was 59.6 (IQR:20.6) and 60.6 (IQR:18.2) years at TFR 4 and TFR ,, respectively, and M/F sex ratio was 1.17 and 1.1. The overall
proportion of TFR failure was 35.6%, 43.6%, 46.8% and 48.8% at 6, 12, 24, and 36 months, respectively.

Analysis on (i) 118 CML-linked-ptss, who attempted 134 TFRs (110 TFR 1 24 TFR ;). Median age was 61.5 (IQR: 21.1) and 61.4
(IQR: 12.0) years at TFR 1 and TFR 5, respectively, and M/F sex ratio was 1.04 and 1.18. The proportion of TFR failure was 35.0%,
43.2%, 46.2% and 49.3% at 6, 12, 24 and 36 months, respectively.

Studied predictive variables, in both populations (i) and (i), had little correlation with TFR outcomes, ranging respectively
from (i) -0.2 to 0.2 and (i) -0.16 to +0.31, with poor predictive power (PPS from (i) 0 to 0.19, (ii) O to 0.25). Overall, predictive
models hardly correctly predicted TFR failure - with sensitivity below 50% and were stronger at rather predicting absence of
TFR failure - with specificity above 80%. Best performances were obtained with logistic regression model for both populations,
for predicting at 6 and 12 months for population (i) and 6 months for population (ii). Accuracies were 72% for population (i) -
with F1-score (i.e., model’s ability to predict failure) of 50.0% at 6 months and 69.6% at 24 months -, and 77.8% for population
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(i) - with F1-score 66.7% at 6 months. SHAP values showed that attempting a second TFR was the most predictive factor of
TFR failure for both populations (i) and (i) (see Figure 1). Sensitivity analyses considering only TFR 4 in the models showed no
improvement in performance.

Conclusion

Although this study was conducted on one of the largest TFR cohorts ever studied, prediction abilities of the models for TFR
failure at the different time points were not sufficient to be proposed as a decision support tool, when developed with either
clinical data or with both clinical and claim data. The models were indeed able to predict success but did not manage to
find patterns to predict failure; only TFR number had predictive power of TFR outcome. Besides, claim data did not provide
HCRU-related predictive factors. Among study limits, this monocentric cohort would reflect homogeneous practices in a same
center. Analysis on larger cohorts of patients from different centers would potentially allow the capture of more variability in
clinical practices.
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Figure 1. SHAP values of logistic regression models of TER failure at 6 months, for models developed on population (i} 208 CML-patients (left hand side),
and on population (ii) 118 CML-linked-patients (right hand side)
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