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This presentation is for informational purposes only and does not represent professional guidance or
advice. Any views and opinions expressed during this presentation are those of the presenters and do
not necessarily reflect the views or policies of Johnson & Johnson, or any other company in the
Johnson & Johnson Family of Companies.

The data used for this case study has been simulated to depict real life patterns.

This presentation may not be reproduced, modified, or copied, in whole or in part, without the express
written permission of Johnson & Johnson.
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Enrolled Trial Few Drop More Delayed .
> Patients >> Progress >> out >> Recruitment >> Completion >> Higher Cost >

How to Tackle this issue?

Using an innovative approach of Modern ML and Explainable Al with
potential to tackle the challenges of patient retention & compliance
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Demographics Adverse Events

Patient
Reported
Outcomes

Site
Characteristics

External
Factors

Medical History

Lab Parameters

—
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TreeSHAP: a Tree
Based, Explainable
Al (XAl) Technique

XGBoost: a Tree
Based, Gradient
Boosting Machine
Learning Model
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Data Cleaning

a

Feature
Selection &
Engineering

©
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Train-Test Split

Encoding &
Scaling
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SMOTE for

Handling
Imbalance

XGBoost
Training &
Evaluation

4 |

S

@

Explainability
Layer
(TreeSHAP)
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Data Cleaning

Data gets separated into two parts:
Predictor dataset (X) & Target dataset (y)
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Feature
Selection &
Engineering

©

Identification of relevant variables through correlation checks and domain
knowledge
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Train-Test Split

ood

Data gets separated into two parts: Training set (70%) for Model Training and
Testing set (30%) for Model Testing
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Encoding &
Scaling

Encoding: all categorical variables get converted to numeric form
Scaling: all the values get normalized and converted to a similar range
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SMOTE for

Handling
Imbalance

SMOTE (Synthetic Minority Oversampling Technique) helps to balance the
target variable by synthetically generating new records
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XGBoost
Training &
Evaluation

4 |

Model gets trained on pre-processed data and learns the best working
(parameters) through hyperparameter tuning
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Explainability
Layer
(TreeSHAP)

XGBoost Output is passed to the TreeSHAP engine for calculation of
contribution scores for variables
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Confusion Matrix Classification Report
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Predicted Label

Model Performance:
ROC-AUC = 0.831

Indicative of Moderate Predictive Power, scope for improvement with richer data
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Patient Level Explainability

Top 3 features driving each dropout
prediction

PATIENT_ID Top3_Features Top3_SHAP_Values Actual_Dropout_Flag Dropout_Probability Dropout Prediction_Interpretation

{PATIENT_SATISFACTION_SCORE"

1.12090003490448,
[PATIENT_SATISFACTION_SCORE, 'FOLLOWUP_COMPLETION_PCT"

P079 FOLLOWUP_COMPLETION_PCT, 5 0 0.083 0 Likely Retained
VISITS_MISSED_COUNT] . 1'0121999979019165.2
VISITS_MISSED_COUNT"
-0.9081000089645386}

PATIENT_ID Top3_Features Top3_SHAP_Values Actual_Dropout_Flag Dropout_Probability Dropout Prediction_Interpretation
{'PATIENT_SATISFACTION_SCORE"

[PATIENT_SATISFACTION_SCORE, R b, .
P026 VISIT_ADHERENCE_PCT, -11335999965667725. 1 0.908 1 Likely Dropout

FOLLOWUP_COMPLETION_PCT] .t} owuP_COMPLETION_PCT"
0.8417999744415283}



£

phuse Results & Insights
b,

Prediction for Patient ID P@26:

90.985 = PATIENT_SATISFACTION_SCORE
93.971 = VISIT_ADHERENCE_PCT

100 = FOLLOWUP_COMPLETION_PCT

4 = VISITS_MISSED_COUNT

10.119 —~ DEPRESSION_SCORE

0.23 = RISK_INDEX

5 = SITE_TRANSPORT_DIFFICULTY_SCORE
| = DEPRESSION_HISTORY_Yes

2473 = AE_INTENSITY_SCORE

46 other features

Patient Level Explainability

Visual Representation of the factors
influencing for a Patient Dropout
Prediction.

Positive value of f(x) denotes that
patient will likely dropout

fix) =2.287

00 05 1.0 15 2.0
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PATIENT_SATISFACTION_SCORE
VISITS_MISSED_COUNT
FOLLOWUP_COMPLETION_PCT
DEPRESSION_SCORE
SITE_TRANSPORT_DIFFICULTY_SCORE

PATIENT_DISTANCE_FROM_SITE

TreeSHAP Global Feature VISlT_ADHEEENKC.EJ;;
Importance Bar Plot -

DEPRESSION_HISTORY_Yes

MEDICATION_COMPLIANCE_PCT

Top factors influencing Dropout AE_RELATED_TO_DRUG Yes
Predictions that should be prioritized ARGV SCORE
while designing retention strategies FITERISTANEE KM

SITE_PATIENT_LOAD
HEALTH_IMPROVEMENT_INDEX
AE_COUNT
ECONOMIC_BURDEN_SCORE
AE_SEVERITY_MEAN
GENDER_Male

PATIENT_ENGAGEMENT_SCORE

0.0 05 10 15 20
mean(|SHAP value|) (average impact on model output magnitude)
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TreeSHAP Global Feature
Importance Beeswarm Plot

Top factors influencing Dropout
Predictions, showcasing their effect
and consistency

PATIENT_SATISFACTION_SCORE
VISITS_MISSED_COUNT
FOLLOWUP_COMPLETION_PCT

DEPRESSION_SCORE

SITE_TRANSPORT_DIFFICULTY_SCORE

PATIENT_DISTANCE_FROM_SITE
VISIT_ADHERENCE_PCT
RISK_INDEX
DEPRESSION_HISTORY_Yes
MEDICATION_COMPLIANCE_PCT
AE_RELATED_TO_DRUG_Yes
AE_INTENSITY_SCORE
SITE_DISTANCE_KM
SITE_PATIENT_LOAD
HEALTH_IMPROVEMENT_INDEX
AE_COUNT
ECONOMIC_BURDEN_SCORE
AE_SEVERITY_MEAN
GENDER_Male

PATIENT_ENGAGEMENT_SCORE

-4 5 0 2
SHAP value (impact on model output)

Low

Feature value
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Interactive Visualization

Patient Dropout Prediction Dashboard

Dropout vs Retention Distribution

10 (30.3%)

Features by Shap Value

Feature

PATIENT_SATISFACT...
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VISITS_MISSED_CO...
PATIENT DISTANCE...
DEPRESSION_SCOR...

DEPRESSION_HIST...
AE_INTENSITY SCO...
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23 (69.7%)
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CORE" 1.68139
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CORE" 1.50250

'PATIENT_SATISFACTION_S

CORE" 1.584599
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CORE" -1.136600

'PATIENT_SATISFACTION_S
CORE" -3.23359
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CORE" 1.651999
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CORE" 1.730100
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-1.347900
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1.043300
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CORE" -2.57890
"PATIENT_SATISFACTION_S
CORE:-3475809 [

Select
All

Patient Level Predictions and Key Features

'VISITS_MISSED_COUNT":
-1.5477
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-1.1425

'VISITS_MISSED_COUNT":
-1.4871

'VISITS_MISSED_COUNT":
1.037
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'VISITS_MISSED_COUNT"
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N_PCT" -0.82%6
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N_PCT" 0.9147
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N_PCT" -0.9262

'FOLLOWUP_COMPLETIO
N_PCT" -0.6340
‘DEPRESSION_SCORE"
04794
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N_PCT": 0.8417
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N_PCT" 0.6658

'PATIENT_SATISFACTION_S
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04174
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Validation using real-world or larger clinical datasets to
enhance model robustness

Integration with live patient data streams to enable real-
time dropout prediction

Continuous model refinement to improve accuracy metrics

Scope to predict medical related dropouts to aid clinical review
and earlier safety interventions



7~ N\
phuse
N
The Global Healthcare
Data Science Community
Contact Channals Sogial Media
UK +d44 1843 GOSE00D Ephusatwrlla
offfce@phisegiobal Sphusebook
phiuseglotal Aphusetube

Joompanyplss

THANK YOU!

Amisha Kaswankar
Associate Stat Programmer
akaswank@its.jnj.com
LinkedIn Profile



https://www.linkedin.com/in/amisha-kaswankar-b1b303198
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