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“Give yourself a gift: the present moment”

-Marcus Aurelius
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Agenda

* Overview

e Bayesian Adaptive Designs in Clinical Trials

* Incorporating Historical Data in Bayesian Clinical Trials

* Bayesian Survival Analysis for Time-to-Event Data

* Handling Missing Data Using Bayesian Approaches

* Bayesian Machine Learning and Predictive Modeling

* Regulatory Perspectives and Challenges in Bayesian Clinical Trials

* Challenges and Considerations for Bayesian Methods in Clinical Trials
* Future Directions in Bayesian Clinical Trials

e Summary
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Overview

. Bayesian statistics in clinical trials
Comparison with frequentist methods
. Importance of Bayesian approaches in modern drug development

Objectives
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Bayesian Adaptive Designs in Clinical Trials

* Bayesian Adaptive Trial Designs

* Applications:
1.Interim Analyses
2.Sample Size Re-Estimation

3. Early Stopping Rules

* Case Studies and Real-World Examples:
1. OSCARTrial
2. CARISA Trial:

m)

>

GENINVO™

WWW.geninvo.com
North America | UK | Europe| India




Incorporating Historical Data in Bayesian Clinical Trials:

* Using Prior Distributions and Commensurate Priors

* Benefits of Leveraging Historical Data

1. Enhanced Precision:
2. Ethical Considerations:
3. Resource Efficiency:

* Regulatory and Methodological Challenges

1. Data Compatibility
2. Bias Risk
3. Regulatory Acceptance
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Bayesian Survival Analysis for Time-to-Event Data:

* Bayesian Proportional Hazards Models and Cure Rate Models
« Comparing Bayesian vs. Frequentist Survival Analysis

* Applications in Oncology and Chronic Diseases

* Case Study
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Handling Missing Data Using Bayesian Approaches

* Bayesian Multiple Imputation and Sensitivity Analysis

* Strengths Over Traditional Imputation Methods:
1. Incorporation of Prior Information
2. Proper Uncertainty Quantification
3. Flexibility

* Impacton Trial Validity and Outcomes
1.Reducing Bias
2.Enhancing Precision
3. Facilitating Sensitivity Analyses
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Bayesian Machine Learning and Predictive Modeling

Bayesian Neural Networks and Gaussian Processes

Predictive Modeling for Patient Response and Outcomes

Integration of Bayesian Machine Learning with Clinical Trial Design

Applications in Real-World Data Analysis
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Regulatory Perspectives and Challenges in Bayesian
Clinical Trials

* Current Stance of Global Regulatory Agencies

* Key Barriers to the Adoption of Bayesian Methods
1. Complexity and Expertise
2. Regulatory Uncertainty
3. Subjectivity Concerns
4.

Validation of Results

* Strategies to Enhance Regulatory Acceptance
1. Early Engagement with Regulators
2. Transparent Reporting
3. Education and Training
4. Demonstrating Added Value
* Case Examples of Bayesian Methods in Regulatory Submissions
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Challenges and Considerations for Bayesian
Methods in Clinical Trials

Practical challenges that hinder in implementing Bayesian Designs

Computational Complexity and Software Considerations

Handling Skepticism Within the Pharmaceutical Industry

Strategies for Wider Adoption of Bayesian Approaches
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Future Directions in Bayesian Clinical Trials

* Emerging Trends in Bayesian Statistics for Drug Development

* Integration with Real-World Evidence (RWE) and Al-Driven Models
* Potential Shifts in Regulatory Landscapes

* Collaborative Efforts to Advance Bayesian Applications

-3

GENINVO™

WWW.geninvo.com
North America | UK | Europe| India




Summary

Bayesian statistics have emerged as a transformative approach in clinical trials, offering significant
advantages over traditional frequentist methods.

Applications in adaptive designs, historical data integration, survival analysis, missing data handling, network
meta-analysis, precision medicine, decision-theoretic approaches, safety monitoring, machine learning, and
regulatory considerations.

* These methods enhance trial efficiency, improve decision-making, and allow for greater flexibility in drug
development.

* Advancesin computational power, increased regulatory acceptance, and integration with real-world
evidence and Al-driven models are expanding their applicability.

* Forindustry-wide adoption, key challenges such as computational complexity, skepticism within the
pharmaceutical industry, and regulatory alignment must be addressed.

* Bayesian methods are poised to play a pivotal role in shaping the future of clinical trials.
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