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Agenda

• Use of data borrowing in clinical development

• Case study 1: Hybrid control arm in a phase 2 study

• Case study 2: Pediatric extrapolation in the DINAMO study

• EFSPI working group on historical data
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Use of Bayesian borrowing in clinical development

• Bayesian borrowing increasingly popular in clinical development

• Proof of concept trials / phase II: Meta-analytic predictive (MAP) prior based on historical data

to reduce placebo arm

• Baeten et al. (2013): Antiinterleukin-17A monoclonal antibody secukinumab in treatment of ankylosing spondylitis: 

a randomised, double-blind, placebo-controlled trial. Lancet 382 (9906): 1705-13.

• Pediatric development: Robust meta-analytic predictive (rMAP) prior on treatment effect

• Maher et al. (2024): Estimating the effect of nintedanib on forced vital capacity in children and adolescents with 

fibrosing interstitial lung disease using a Bayesian dynamic borrowing approach. Pediatric Pulmonology 

59:1038‐1046.
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Use of Bayesian borrowing in the industry

• Rare disease / rare events: Robust MAP prior combining case-control studies
• Cheuvart et al. (2023): Effectiveness of maternal immunisation with a three-component acellular pertussis vaccine at preventing 

pertussis in infants in the United States: Post-hoc analysis of a case-control study using Bayesian dynamic borrowing. Vaccine 

41(40):5805-5812.

• Feasibility issues: Phase III but recruitment during COVID pandemic & low blinded event rate 

lead to protocol amendment, robust mixture prior borrowing from global population 
• Chen et al. (2024): Efficacy and safety of mepolizumab in a Chinese population with severe asthma: a phase III, randomised, double-

blind, placebo-controlled trial. ERJ Open Res 2024; 10: 00750-2023
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Case Study 1: MAP priors to augment control arm in a phase II study

Richeldi et al. N Engl J Med 2022; 386:2178-87. DOI: 10.1056/NEJMoa2201737
5O. Sailer, 09 SEP 2025, GMDS Jena



6O. Sailer, 09 SEP 2025, GMDS Jena
Richeldi et al. N Engl J Med 2022; 386:2178-87. DOI: 10.1056/NEJMoa2201737

Case Study 1: MAP priors to augment control arm in a phase II study



7O. Sailer, 09 SEP 2025, GMDS Jena

Case Study 1: MAP priors to augment control arm in a phase II study

Richeldi et al. N Engl J Med 2022; 386:2178-87. DOI: 10.1056/NEJMoa2201737



8O. Sailer, 09 SEP 2025, GMDS Jena
Richeldi et al. N Engl J Med 2022; 386:2178-87. DOI: 10.1056/NEJMoa2201737

Case Study 1: MAP priors to augment control arm in a phase II study



9O. Sailer, 09 SEP 2025, GMDS Jena
Richeldi et al. N Engl J Med 2022; 386:2178-87. DOI: 10.1056/NEJMoa2201737

Case Study 1: MAP priors to augment control arm in a phase II study



10O. Sailer, 09 SEP 2025, GMDS Jena
Richeldi et al. N Engl J Med 2022; 386:2178-87. DOI: 10.1056/NEJMoa2201737

Case Study 1: MAP priors to augment control arm in a phase II study



11O. Sailer, 09 SEP 2025, GMDS Jena

Case study 2: 
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• DINAMO showed that an empagliflozin dosing regimen provided clinically and statistically 

meaningful reductions in HbA1c in youth with T2D

• Bayesian Borrowing analysis confirmed evidence for clinically meaningful efficacy of 

empagliflozin

• Pharmacometrics-enhanced Bayesian borrowing combines advantages of mechanistic 

modelling of differences between adults & youth with advantages of partial extrapolation 

through Bayesian Dynamic Borrowing

• Additional Bayesian analysis used paediatric trial data from drugs with same mechanism of 

action
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Disclosure:
The DINAMO trial (NCT03429543) was funded by the Boehringer Ingelheim (BI) and Eli Lilly and Company Alliance.

Case study 2: Pediatric extrapolation

Acknowledgement: Co-authors of the Bayesian supplementary analysis
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EFSPI/PSI SIG Historical Data

30+ members from

15+ companies



SIG interaction with regulators
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• Ongoing request for CHMP qualification

• Framework for evaluation and reporting of fully pre-specified Bayesian Dynamic Borrowing

• For primary analysis of confirmatory RCTs

• Based on robust Meta-Analytic Predictive (rMAP) prior approach

• Substantial contribution to EMA workshop on the use of Bayesian statistics in clinical

development (Amsterdam, 17 June 2025)

• Industry presentations highlighting use cases of Bayesian analysis in various stages of clinical

development

Bayesian borrowing for
pediatric extrapolation

Leveraging information for a 
key secondary endpoint

across adjacent populations

Bayesian modelling to
facilitate interim
decision making

Bayesian methods without
borrowing in ultrarare 

diseases Bayesian shrinkage
for routine estimation

of subgroup effects

ICH M15 for
Bayesian

modelling

https://www.ema.europa.eu/en/events/workshop-use-bayesian-statistics-clinical-development



Summary

• Bayesian borrowing used in clinical development

• Typically in situations where a fully powered stand-alone RCT is not possible but relevant 

historical data exists

• Proof-of-concept trials with external control information

• Pediatric development following approval in adults

• Rare diseases / events

• EFSPI/PSI SIG Historical data: Scientific and regulatory exchange on Bayesian borrowing
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