' Bayesian
- Ba eS Biostatistics
‘ Leiden, NL 2026

TITLE: Multiple-bias modelling for Bayesian dynamic borrowing posteriors: a deployable
sensitivity-analysis protocol with DAG-structured elicitation

AUTHOR: Arnaud Monseur

ABSTRACT: Bayesian dynamic borrowing adapts the strength of borrowing on the basis of a single observable
signal: the marginal gap between trial and external treatment-effect estimates. This signal is silent on the
underlying causal structure of the trial-external relationship. When unmeasured confounding in the external
source is masked by counter-acting heterogeneity, the marginal estimates can be close by arithmetic
cancellation, and the methods are blind to the residual bias.

Bayesian multiple-bias modelling (Greenland 2005; McCandless et al. 2007-2017) and Bayesian sensitivity
analysis in pharmaceutical statistics (Stamey 2014; Zhang 2016; Faries 2024) provide an established
framework for combining a primary analysis with elicited bias priors. To our knowledge, this framework has not
yet been deployed for Bayesian dynamic-borrowing posteriors.

We present a post-hoc sensitivity-analysis protocol for any Bayesian primary borrowing analysis. The bias prior
is elicited through a small ensemble of causal directed acyclic graphs representing competing structural stories
about the trial-external relationship: no disagreement, confounding only, drift only, compounding, and
cancellation. Each DAG carries a scalar bias prior; the protocol marginalises the primary posterior over the
resulting mixture-of-Normals bias prior, returning three reporting objects: marginalised posterior under elicited
DAG weights, worst-case across the ensemble, and uniform-prior reference. In this scalar-per-DAG formulation
the protocol reduces to Bayesian sensitivity analysis with a mixture prior in the Greenland—McCandless sense;
this methodological inheritance is acknowledged. The contributions are the application to dynamic-borrowing
posteriors, the DAG-structured elicitation framing for clinical expert input, and a regulatory deployment protocol
aligned with ICH E9(R1) sensitivity expectations and the FDA 2026 draft Bayesian guidance.

We evaluate the protocol on a published simulation grid spanning the (Bconf ,Bdrift) plane and compare
against the HC-value framework (Liu et al. 2026), the doubly-robust omitted-variable-bias bound (Gordon and
Schuler 2025), and tipping-point analysis on the prior weight. Multi-parameter within-DAG bias models, in
which the scalar mixture reduction no longer holds, are the subject of planned follow-up work.
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