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Transparency is not optional in healthcare - it’s the foundation of trust.
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Introduction to Explainable AI (XAI) in Clinical Trials

Definition of XAl: Al systems designed to provide transparent and interpretable explanations
of their decisions.
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Importance in Clinical Trials

Trust and Accountability

Debugging Models

Regulatory Compliance

Bias Detection




Embedding XAI in Clinical Programming Workflows

- SDTM Mapping with Explainability AP Exotanation (iustrativel
* Al suggest domain mappings
» SHAP values justify decisions Outcome9¢

- ADaM Derivation Blomarker

» Al proposes derived variables

* SHAP validates clinical logic Tumor Size

+0.38

* Transparent TLF Validation Age

* Al cross-validates TLF outputs

0.0 0.1 0.2 0.3 0.4

SHAP value (feature contribution to model prediction)
Note: Example values for visualization. Replace with SHAP outputs from your model

* SHAP explains discrepancies



SHAP Insights for SDTM LB Domain Mapping
SHAP Feature Importance for SDTM Domain Mapping (LB)

Top influencers: LDH

« LDH (0.25) and GGT (0.22) dominate GGt
LB mapping. Elevates LDH and GGT

AST

ALT

« AST (0.15) and ALT (0.12) follow,
though ALT’s impact is modest.

CHOL

TRIG

Lab Parameter

UREA

* Moderate impact: CHOL, TRIG,
UREA, CREAT. CREAT

ALP

- Minimal impact: ALP and BILI. BILI

0.00 0.05 0.10 0.15 0.20 0.25
Mean |SHAP Value|




SHAP Beeswarm Plot for SDTM Domain Mapping

High High LDH (pink) — strongly positive SHAP values
~_ — increases LB classification likelihood.
~ This aligns with clinical expectations since LDH
elevation often indicates tissue damage.

LDH w PR g v v ebe e o 80 o

GGT e o Mifs o o b .

CREAT - SR 8 High GGT (pink) — positive SHAP values —

strong positive influence on LB classification.
TRIG vollite § Wi

v Matches liver-related clinical markers.
UREA ome W4 ¢ . S
g ALT Clustered near zero SHAP — minimal impact
AST ‘ Wpasne @ memon oo = on LB classification. High ALT does not strongly
CHOL 0 ot e 8t 8wt &L push LB likelihood in this model.
ALP el
. Model Influence | Clinical Expectation m
BILI . . - wee o Strong positive High LDH — liver/tissue damage
ALT GGT Strong positive High GGT — liver dysfunction .
AST Low values positive High AST — liver injury X
. . . T T T Low ALT Minimal High ALT — liver injury X
-2 -1 0 1 2 3 .
SHAP value (impact on model output) CHOL, TRIG Weak Indirect liver marker (weak)
P P UREA, CREAT Weak Kidney markers (weak)

ALP, BILI Minimal Liver markers (weak)



XAI iIl ADAM DeriVatiOn Canonical SHAP Beeswalrm (colored by feature value) - Synthetic

1.0
. . . rior_Therapy o %o Im* o )
SHAP Insights for Efficacy Endpoints (e.g., PFS) ey M“" *
E 0.8
SEX | ARG §,
 Creates analysis-ready datasets for endpoints
(PFS, OS) ; "
- Adds transparency to complex derivations ] B SRIE 5
04 &
o Key Dr'VerS biomarker_Status A .QA*W‘ °
i 0.2
Tumor size § PFS |
Positive biomarker # survival SRS e .\;;1:3‘:'13.-.;:.3 -
. 04 ~0.2 0.0 02 0.4 0.6 0.8 °0
Older age ‘ SUNIV8| SHAP Value (Impact on Prediction)

Each dot represents a patient, SHAP value shows

- SHAP validates Al logic with clinical principles feature impact on PFS prediction. Color indicates
feature value.



XAI for Transparent TLF Validation
SHAP Insights for Detecting Output Discrepancies

SHAP Explanation: Drivers of TLF Discrepancies (lllustrative)

Why TLF Validation Matters: Data gaps reduced counts

Missing Record@4

* Align outputs with ADaM datasets.
« Detect discrepancies early. Stratification Logic |
* Reduces compliance risk.

* Protects clinical decisions based on Exclusion Criteria |
AE/efficacy summaries

Inclusion Criteria A +0.82

-0.2 0.0 0.2 0.4 0.6 0.8
SHAP Value (feature contribution to discrepancy)

SHAP explains *why* discrepancies occur — enabling faster root-cause analysis, auditability, and confidence



Vv W gdtm_shap_dashboard X W \Validation_dashboard X —+- = o X
C | ® localhost:8501 Q ) = . i’ Chat
Limit 200MB per file « XPT
Deploy
Browse files
D dm.xpt x

SDTM SHAP Explainability Dashboard with Clinical
st Narratives

Drag and drop file here
HEDK ZD0ME per:Jie = XY Please upload all required SDTM .xpt files to continue.

Browse files

D cm.xpt x
70.1KB

Upload Ib.xpt k

Drag and drop file here
Limit 200MB per file « XPT

Browse files
Select Model
Random Forest v
Select Target for Prediction
AESER v



Why XAI Matters for Clinical
Decision-Making

* Ensuring Accurate and Trustworthy Outputs
= Builds trust in safety and efficacy data.

- Better Risk-Benefit Decisions

= Transparent Al reduces errors.
- SHAP Explanations

= |dentify factors behind discrepancies.
- Enhancing Transparency and Trust

= Promotes confidence among clinicians

and regulators.




Compliance and Auditability

- Regulatory Framework Alignment
= Aligns with FDA, ICH E6(R3) and GxP guidelines.
 Audit Trail Strengthening
= SHAP strengthens audit trails.
* Supporting 21 CFR Part 11
* Preparing for Future Regulations

= Prepares for future Al transparency standards.




What’s Next for XAl in
Clinical Programming?

- Automation with Large Language Models

= Generate SAS code and docs from

natural language.
- Real-Time Feedback
= Al systems learn from user overrides.
* Interactive Dashboards for Interpretability
= SHAP visualizations for live validation.
» Cross-Therapeutic Scalability

= Expand to rare diseases and device trials.




Key Takeaways

» Transparent Clinical Workflows

= XAl enables auditable, standards-compliant

processes.
* Trust through Interpretability
= SHAP-based insights builds trust in Al outputs.
* Operational Efficiency Gains
= Cuts programming time by up to 38%.
» Strategic Compliance Enabler

= Positions for future regulatory requirements.



Questions and Discussion
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