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Background and Motivation:
Why Continuous Safety Monitoring?

» Post-POC trials generate high-volume, complex safety data

* Periodic static reports delay detection of emerging safety
signals and slow down action

» Regulators are increasingly emphasizing continuous, data-
driven safety surveillance [1]

» Teams need usable tools—without heavy coding or custom
analysis
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RShiny App Overview

Key features:

*Intuitive user interface
»Configurable priors and robustification options
*Real-time safety insights

*End-to-end Bayesian workflow
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Continuous Safety Monitoring Analysis
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Decision support

 Posterior probability P(6e > 6c¢)

* Predefined thresholds support safety governance
decisions

» Continuous learning framework — Posterior

probability re-updates with each data refresh, reflecting all
available evidence (not fixed interim snapshot)
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Case study: simulated trial

* 100-patient simulated dataset
* Depression-related safety outcome

* [[lustrative example (not a real trial) —
Demonstrates the end-to-end workflow of
the app



Case study: Workflow
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Case study: key results

P(6e > B¢c) = P(RR >1) = P(IR_DIFF > 0): 0.951950

Summary Table for 8e, B¢, ir diff and rr:

variable mean median sd Qs Q95
thetae 5.55 5.46 1.72 4.06 8.5
thetac 2.51 3.34 113 065 3.56
relative.risk 3.28 208 377 101 896

TEXt RESUltS ir_diff 3.04 294 204 003 665

il Incidancs Rata for axparimental arm
g Incldance Rate for control arm
ralative risk: daidc

ir_ehiff: ir {expanmeantal) - ir (control)

g5: Lower 85% Cradible interval Bound

85 Upper 95% Cradible Interval Bound
L]
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Case study: key results
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Case study: key results

Posterior Distribution of IR Difference for Depression

Density Plot:
IR Difference
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group | IR Difference: IR (Experimental) - IR (Control)
P(6e > 6c) = P(RR > 1) = P(IR_DIFF > 0): 0.951950
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Case study: key results

Density Plot:
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Forest Plot:
Incidence

Rate
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Case study: key results
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Forest Plot:
IR Difference
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Case study: key results
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Case study: key results
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Case study: Overall Findings

* Text results, density plots, and forest
plots consistently show higher risk in the
treatment group.

* This pattern indicates a potential safety
signal that warrants closer monitoring
and further evaluation.
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Case Study: Decision support

» Key Result: P(6, > 0,) = 0.952
* Threshold: 0.9355

* Interpretation: Strong evidence of a potential
safety signal in the treatment group

* Decision: Consider unblinding for further safety
evaluation, subject to clinical and governance
review



Discussion & Future Work

Key Strengths of the App:

» Real-time insights accelerate safety review cadence

* Low barrier to use for clinicians and non-programmers

* Regulatory-aligned Bayesian monitoring

« Combines numerical summaries and intuitive
visualizations for decision-making
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Discussion & Future Work

Future Enhancements:

* Integrate enterprise systems to enable automation
 Extend validation across diverse study designs

« Expand safety endpoints and incorporate system
severity grading

* Increase flexibility in model structures and methods
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Key Takeaways

» Continuous safety monitoring after proof of concept
— Data accrual — decisions, not fixed milestones

* RShiny app makes Bayesian analysis accessible
— Complex methods — clear, interactive results

» Bayesian decision rules for uncertainty

— Probability thresholds — faster, more consistent safety
actions
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Questions?
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Thank you!

Jinquan Wu

Pfizer, Inc.

Email: jinquan.wu@pfizer.com
Website: https://www.pfizer.com
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