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Simulation-based assessment of model ®
selection criteria during the application of -
benchmark dose method to quantal

response data

Keita Yoshii', Hiroshi Nishiura'* @, Kaoru Inoue®, Takayuki Yamaguchi'* and Akihiko Hirose’
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BMDL,,: 0.92 BMDL : 24.69 BMDL ,: 0.79
BMD,: 7.67 BMD, : 28.65 BMD,,: 0.94
Reference model: Probit Reference model: Probit Reference model: Logistic

Results: The best performing criteria of model exclusion and selection were different across the different datasets.
Model averaging over the three models with the lowest three AlC (Akaike information criteria) values (MA-3) did not
produce the worst performance, and MA-3 without model exclusion produced the best results among the model
averaging. Model exclusion including the use of the Kolmogorov-Smirmnov test in advance of model selection did not
necessarily improve the validity and reliability of the models.

Conclusions: If a uniform methodological suggestion for the guideline is required to choose the best performing model
for exclusion and selection, our results indicate that using MA-3 is the recommended option whenever applicable.
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BMDS EPA)
2.0 What's New in BMDS 3 C++

BMDS 3 is a major re-design of BMDS that contains substantial model code and interface
enhancements that reflect nearly two decades of experience and feedback on the needs
of risk assessors with respect to benchmark dose modeling.

New Bayesian dichotomous models and a Bayesian dichotomous model averaging
feature have been added. Pre-existing dichotomous and continuous models have been

upgraded with new features and recoded to stabilize and improve performance.

BBMD Web-based online estimation system

Python Pystan

BB D 14

BAYESIAN BENCHMARK DOSE MODELING SYSTEM

https://benchmarkdose.org/
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Software “BMDMA” (Benchmark dose
modeling and model averaging)

Advantages

GUI Graphical user interface

Restrictions Flexibility
Model average of top 3 fitted models

Recommendation

https.//gitlab.com/math-numerical-experiment/bmdma.git
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Using Rtools40 on Windows
Starting with R 4.0.0 (released April 2020), R for Windows uses a brand new toolchain bundle called rtools40.

This version of Rtools upgrades the mingw-w64 gec toolchains to version 8.3.0, and introduces a new build system based on msys2, which makes easier to build and maintain R itself
as well as the system libraries needad by R packages on Windows. For more information about the latter, follow the links at the bottom of this document.

This documentation is about rtools40, the current version used for R 4.0.0 and newer. For information about previous versions of Rtools that can be used with R 3.6.3 or older, please
visit this page.
Installing Rtoolsd0

Note that rtools40 is only needed build R packages with C/C++/Fortran code from source. By default, R for Windows installs the precompiled “binary packages” from CRAN, for which
you do not nead rtools!

To use rtools40, download the installer from CRAN:

+ On Windows 64-bit: rtools40-x86 64.exe (recommended: includes both i386 and x64 compilers)
* On Windows 32-bit: rtools40-i686.exe (i386 compilers only)

Note for RStudio users: please check you are using the latest version of RStudio (at least 1.2.5042) to work with rtools40. 18
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Draft Guidance on the use of the
Benchmark Dose approach in risk

assessment
Abstract

The Scientific Committee (SC) reconfirms that the benchmark dose (BMD) approach is a scientifically
more advanced method compared to the NOAEL approach for deriving a Reference Point (RP). The
major change compared to the previous SC guidance (EFSA, 2017) concerns the section 2.5, in which
a change from the frequentist to the Bayesian paradigm is recommended. In the former, uncertainty
about the unknown parameters is measured by confidence and significance levels, interpreted and
calibrated under hypothetical repetition, while probability distributions are attached to the unknown
parameters in the Bayesian approach, and the notion of probability is extended so that it refleds
uncertainty of knowledge. Model averaging is again recommended as the preferred method for
_estimating the BMD and calculating its credible interval. The set of default models to be used for BMD
analysis has been reviewed and amended so that there is now a single set of models for both quantal
and continuous data. The flow chart guiding the reader step-by-step when performing a BMD analysis
has also been updated, and a chapter comparing the frequentist to the Bayesian paradigm inserted.
Also, when using Bayesian BMD modelling, the lower bound (BMDL) is to be considered as potential RP,
and the upper bound (BMDU) is needed for establishing the BMDU/BMDL ratio reflecting the uncertainty
in the BMD estimate. This updated guidance does not call for a general re-evaluation of previous
assessments where the NOAEL approach or the BMD approach as described in the 2009 or 2017 SC
guidance was used, in particular when the exposure is clearly smaller (e.g. more than one order of
magnitude) than the health-based guidance value. Finally, the SC firmly reiterates to reconsider test
guidelines given the wide application of the BMD approach.
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