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specific follow-up time points. Variable importance with 95% confidence
interval was extracted from the model to rank predictive features and
highlight how the importance varies over time. Overall survival was computed
by fitting Kaplan Meir curves for the overall treated cohort, stratified by the
covariates included in the prediction model.

Results: We developed a machine learning-based survival prediction model
using data from 443 treated NSCLC patients with complete data coverage,
eliminating the need for data imputation. From this group, 311 patients were
used to train the model, and 132 patients were used to evaluate it. The model
demonstrated robust performance at 6 months, 24 months, and 30 months of
follow-up, achieving an AUC of 79%, 80%, and 83%, respectively. The
integrated AUC over six timepoints was 72%. Our analysis highlighted several
key factors influencing survival outcomes, including ECOG performance status,
C-reactive protein (CRP) levels, blood neutrophil counts, and type of systemic
treatment. To address the selection bias from using complete data, we
stratified the survival by the included covariates in the full cohort of 1,085
treated patients, confirming their significance also outside the patients with
complete data.

Conclusions: We developed a robust machine learning-based survival
prediction model using high-quality real-world clinical data. Our findings
demonstrate that the model achieves excellent predictive performance at
specific timepoints during follow-up as well as identifies the key factors
contributing to the prognoses in NSCLC patients treated with pharmacological
lung cancer therapies.

cancer therapies to assess the results.

Prediction Model Cohort: Included patients receiving pharmacological lung
cancer treatment with complete characteristics.

« Model Training: Utilized 70% of the cohort for training the prediction
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model.

« Model Testing: Used 30% of the cohort for evaluating the performance

of the model.

PREDICTION MODEL

Time-Dependent ROC Curves
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Figure 3. Model performance.
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*Random forest survival
model predicts survival at
various time points

*ROC curves measure how
well the model can
distinguish between the
individuals who have died
by the time point vs those
who are alive at the time
point.

«AUC summarizes the area
under the ROC curve

Integrated AUC ~ 0.72

VARIABLE IMPORTANCE
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Figure 4. Variable importance in predicting OS in different time points

Key Predictors: The most important factors influencing NSCLC survival are ECOG, C-
reactive protein (CRP), blood neutrophil counts, and treatment group (Figure 4).
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Figure 5. Kaplan-Meier analysis of

survival for the overall treated
cohort stratified by variabls

included in the prediction model.
Shaded areas represent 95% Cl.

All variables show a significant impact on survival in this
population, except eosinophils and PD-L1 status (Figure 5).
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