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• 96th percentile of the ~0.5Mio tracked articles of a similar age in all journals 
• 88th percentile (ranked 7th) of the 53 tracked articles of a similar age in Nature Reviews Drug Discovery



Motivation

• PDUFA

• Openness to different thinking

• Epistemological & Interpretation 
benefits

• How to pursue the journey from early 
to more late application?

https://www.fda.gov/media/151712/download



Motivation

• PDUFA 

• Openness to different thinking

• Epistemological & Interpretation benefits
• Closer to the way scientists and decision 

makers are thinking
• Probabilistic statements about the biological 

process



Motivation: A useful illustrative example 

• Rare condition, enrolment was of concern (8 years)
• To estimate the probability that hypothermia initiated at 6 to 24 hours 

after birth reduces the risk of death or disability at 18 months among 
infants with hypoxic-ischemic encephalopathy.

• Bayesian approach with 3 priors: sceptical, neutral, enthusiastic

• Group level summary: RR 
• Frequentist: RRf = 0.81 [0.44 – 1.51, 95% CoI]
• Bayesian     : RRb = 0.86 [0.58 – 1.29, 95% CrI] 

Pr[TH improves outcome vs non-cooling | data] ~76%
Pr[2% reduction in outcome | data] ~ 64%

Note: RRf < RRb
….Bayesian not always provide more “favorable” estimate 

Therapeutic Hypothermia

Non-cooling standard of care

https://jamanetwork.com/journals/jama/fullarticle/2658322



Motivation

• PDUFA 

• Openness to different thinking

• Epistemological benefits
When Frequentist & Bayesian dance together



1. Computational power
2. Appetite to innovate

• Lack of acceptance and familiarity
• Lack of experience & guidance

• Prior
• Posterior Probability threshold for decision making

3. Education

Barriers to widespread adoption



1. Computational power
2. Appetite to innovate

• Lack of acceptance and familiarity
• Lack of experience & guidance 

3. Education
• Training biases: statisticians, scientists
• No longer about theory but practice

Barriers to widespread adoption

We all know the 
70/20/10 Learning & 

Development 
Model…same here!



1. Increase communication & knowledge exchange
• Publish findings and learnings: the good, the bad and the ugly
• Promote the practice

2. Create transparency
• Pre-specified decision framework
• Principles & Standards for reporting Bayesian design and analysis (build up Lee et al, 2021) 
• Publicly sharing algorithms <> “black-box”

3. Create structure that build confidence
• Specific Guidance on how to 

• determine relevant prior distribution (build up Med Device)
• build the decision criteria (build up NI margins)

• Stakeholders' agreement on when and how

4. Build and maintain capabilities
• Education in the practice

5. Foster open mindset

Recommendation for action



Framework to guide use

Research Question

Totality of evidence

Risk of bias
Decision risks

Benefit
Efficiency

Existing data

New data

Decision rule



Recent Progresses

• Learning development
• Bayesian model-based design (CRM, EWOC,…)
• Platform Trial Design(s)
• PoC leveraging prior knowledge
• Bayesian borrowing from earlier trials
• “Posterior Probability of Success to Confirm”

• Confirming development
• Rebyota
• Covid-19

• Life Cycle Management
• Extrapolation in Pediatric Population

• Belilumab (descriptive, retrospective Bayesian in Lupus)
• Ofatumumab (<10 years, prospective Bayesian NI in MS, FDA CID Pilot Meeting Program)

• Geographical Bridging
• dTaP vaccine US label extension 

Confirming developmentLearning development Life Cycle Management



Recent Progresses

• Rebyota (Nov 30, 2022)

• Fecal transplant treatment for C. difficile
• Treatment options for rCDI are limited, and the current standard of care (SoC) antibiotic 

treatment regimens can be complex and prolonged
• Bayesian hierarchical model leveraging the Phase 2 results
• Bayesian analysis provided the primary evidence of effectiveness

• model-estimated difference in treatment success rates: 0.13 [0.02-0.24, 95% CrI] 
• Posterior probability that RBX2660 was superior to placebo was 0.991 vs

> 0.9750338…”equivalent to a frequentist one-sided 
Type 1 error rate <0.025” 
(pre-defined second threshold)

< 0.9993275… “equivalent to a frequentist one-sided 
Type 1 error rate <0.00125”

https://www.fda.gov/vaccines-blood-biologics/vaccines/rebyota



xxxxx

• Need to pursue the educational switch and expand use in 
early development

• While regulators are clearly more open to the use of 
Bayesian methods, we need to pursue engagement and 
promote use:

• As complementary analysis to support benefits evaluation
• As a mechanism to address unmet needs, especially where:

• Sample size is a challenge (significant public need) in 
efficacy evaluation

• Prior evidences can help being more efficient 
(incl. subgroup analyses)

• Sensitivity analyses are always of value
• …and ultimately gain efficiency where it makes sense

Conclusions

https://www.fda.gov/drugs/cder-small-business-industry-assistance-sbia/using-bayesian-statistical-approaches-advance-our-ability-evaluate-drug-products



Thank you!
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• …More in the paper itself….


