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Views expressed in the presentation by the presenter are 
the views, thoughts, and opinions belonging solely to the 
presenter, and not necessarily to the presenter's employer, 
organization or other group or individual.

Any data if used is from readily available package in CRAN 
or simulated. No data or confidential information belonging 
to Novo Nordisk has been used in this presentation.
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Introduction
Bayesian adaptive clinical trial methodology has 
evolved dramatically over the last few decades
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Adaptive Bayesian Clinical Trials: The Past, Present, and Future of Clinical Research. DOI: 10.3390/jcm14155267

https://doi.org/10.3390/jcm14155267
https://doi.org/10.3390/jcm14155267
https://doi.org/10.3390/jcm14155267
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Historical 
Borrowing

When should we consider 
borrowing?
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Draft guidance for use of Bayesian methodology in Clinical Trials of Drug and Biological Products Guidance for Industry, Division of Drug Information 
Centre for Drug Evaluation and Research Food and Drug Administration(FDA) 
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Simulation study 
A Phase 2 trial for patients with chronic kidney disease (CKD)
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https://www.kidney.org/
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Base Design 
77

Stage 1 : 82 Stage 2 : 82

Stage 1 : 82 Stage 2 : 82

Randomization 
1:1

Randomization End of Study

Current Treatment

Current Control

Interim

Historical Control : 500

Q : How did you decide the stage 1 & stage 2 sample sizes ? 

• Group sequential design with planned interim at 50%
• 𝛼 :  2.5%
• Power : 90%
• Expected treatment effect (Slope difference) : 2 mL/min/m^2 per year
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Commensurate Prior
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……..Well traditionally, we 
could use it to get realistic 
assumption on treatment 

effect  

How could we utilize the 
historical study? 

Let ’s try commensurate prior, it can

1. Bridge the historical control and 
current control 

2. Allows dynamic borrowing
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Longitudinal Model for eGFR Slope
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A linear mixed-effects model with subject 
specific random intercept and random 
slope is considered for modelling eGFR for 
the historical control and current study. 
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Commensurate Prior on Control Slope
We extend the Hobbs commensurate prior by introducing a 

mixture of commensurability itself we allow the data  to select 
between  two commensurate  regimes corresponding to strong 

and weak borrowing between historical control slope and current 
control slope. 

Z = 1 corresponds to the standard Hobbs commensurate prior 
with precision 𝜏match ,representing strong commensurability.

Z = 0 represents a weakly commensurate prior with fixed low  
precision 𝜏no−match ,reflecting minimal borrowing .

10



Novo Nordisk®1111

Stage 1 : 82 Stage 2 : NCtr
Stage2 = 82 * (1-w)

Stage 1 : 82 Stage 2 : 82

Randomization 
1:1

Randomization End of Study

Current Treatment

Current Control

Interim

Historical Control : 500Stage 2 - Adaptation

w 

low Similarity ~ 0

High Similarity ~ 1
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Sensitivity Analysis
12

Historical 
Control and 

Current Control 
are equivalent

Current Control 
is better than 

Historical 
Control
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Simulation Results
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1. Results based on R simulated data. 
2. Simulation Inputs :- Fixed Intercept : 47.5 ; Control Slope (Historical) : -2.5 ; Control Slope (Current) : -2.5 ; Random Intercept Standard Deviation (SD) : 17.5 ; Random Slope 
Standard Deviation (SD) : 1 ; Residual Standard Deviation (SD) :  1

Historical Control 
and Current 
Control are 
equivalent
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Simulation Results
14

1. Results based on R simulated data. 
2. Simulation Inputs :- Fixed Intercept : 47.5 ; Control Slope (Historical) : -2.85 ; Control Slope (Current) : -2.5 ; Random Intercept Standard Deviation (SD) : 17.5 ; Random 
Slope Standard Deviation (SD) : 1 ; Residual Standard Deviation (SD) :  1

Current Control is 
better than 

Historical Control
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Simulation Results
15
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Simulation Results
16
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A. Further Possibilities

• The current work demonstrates borrowing from one historical study, but the approach can be generalized to 
multiple historical studies. Additional refinement is possible by applying propensity score matching to create a 
more comparable subset, similar to Jiang et al.

• At the planning stage, trial design can be improved by using a meta-analytic prior and effective sample size–
based calculations, instead of relying only on group-sequential sample-size methods (Schmidli et al.).

• When historical and current control groups are well aligned, the posterior treatment-effect estimate obtained at 
Stage 1 can be more precise, helping to accelerate subsequent phases of drug development.

Conclusion
19

B. Limitations

• Careful consideration is needed when selecting historical data or specifying priors because inappropriate choices 
can adversely influence trial results.

• This work focuses on illustrating borrowing methodology alongside a classical RCT and does not define success 
criteria for efficacy. To establish appropriate efficacy thresholds and ensure type-I error control, rigorous 
simulation studies are necessary, following the FDA’s 2026 Bayesian methodology guidelines.
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Thank You
Q&A

18
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