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METHODS > Prediction of AE occurrence

INTRODUCTION

» Small molecule tyrosine kinase inhibitors (TKIs) have » Kinase-related AE prediction Patient-level AE prediction
revolutionized anticancer treatment and can turned rapidly life- » Comprehensive dataset was integrated by linking individual-level ' i | L e R
thr_eatenlng llnesses into chronic dlseases_.. Therefore, the_y are TKI induced AE and kinase target through a proxy variable 2
being approved at a fast pace under expedited programs, without derived from Cave. 1] e
sufficiently optimizing dosing and dosing regimen. It has been o | | | | | g | AElme: Ghday 02 predicton: 1407 day ™,
reported that the rate of dose discontinuation and/or dose - Congdenng the large dlrr_lenspnahty and potent_lal nonlmegr mméa—*"
reduction of these TKIs can be as high as 80% in the oncology relationship between covariates in data, a data-driven analysis
setting [1]. Most of the adverse events (AEs) leading to these a_pproach IS desirable for identifying the association between R T R o
dose modifications are related to either on-target or off-target kinases and AEs. Example of AE occurrence prediction for individual patient A, B and C.
kinase inhibition. = With the time-to-event outcome, safety data are typically Exact AE time prediction is based on setting threshold P(survival) =0.5
= Although kinase-specific AEs have been described in the clinical Investigated by survival analysis. Given the promising results of Prediction performance
setting, there are no published work to systemically model machine learning (ML) based method simulation study [2], random AE (number of events) C-index (mean + SD)
relationship between AEs and kinase targets, as well as to predict survival forest (RSF) [3] was applied for AE prediction using R. — s D60t 01_
AEs caused by on-target and/or off-target effects of TKIs. At ea.(n‘ ) 07 =
. . . Using Machine Learning to Predict AE Occurrence Eiypertension (11=88) Lo e SO
= Using data of previously-approved TKIs, a successful model will - - Conjunctive (11=25) 0.59 + 0.02
establish a landscape of association between AEs and kinases, { nput | o0 AEevent \ Dt (=2 0.74 + 0.03
and provide prediction of the safety signals for a new TKI layer - _ _
Thi f allv b g de d o o Prediction performance for patient population data was evaluated
treatment. Is effort can potentially be used to guide dose Training | Feed predictive °\ using C-index (concordance index) as the metric.

selection and clinical trial design for new TKI applications.. covariates
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age sex,
expOS ure ... / Iayer / Survival analysis for adverse nts of
\_-. ~ e : p;i;?;:i,ii',‘i;m
OB]ECTIVES _ _ o 2| A Shiny App is developed for
'/ input Survival \ T e L users to import their own data,
. . . . R | make AE predictions, and
babil P Y ' . . . ’
By leveraging an integrated comprehensive datase_t _Of appm\{ed o oredictive M visualize prediction results.
TKls, we developed a novel approach of combining machine Prediction | covariates » § H
learning and pharmacometric modeling to prospectively identify of interest 2
kinase-specific safety signals. T e CONCLUSION(S)

The proposed combined method of machine learning and
pharmacometric modelling can be a powerful tool to Iidentify
associlation between kinases and AEs, which can inform individual-

RESULTS

> |dentification of kinase-AE association level AE management and novel TKI development.

METHODS

» Construct comprehensive dataset
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= Non-clinical Information
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