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To evaluate the applicability of potential weight-of-evidence 

methods for future risk assessments for skin sensitisation

in the absence of new animal data.
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The following end-point was thought to be most helpful for 

human hazard assessment.

Potency: What is the mean threshold for skin sensitisation for 

the population of consumers? 

X log10(μg/cm2) 

Of course, we would also like to know about variability in the 

population when making risk management decisions. 

However, this was a good starting point.

Human end-point



We needed to make judgements about how the various data 

sources relate to the human end-point.

There was a lot of uncertainty…

….
Bayesian modelling provided methods for capturing these 

uncertainties quantitatively.
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This influence diagram 

was developed by the 

risk assessors.

It gives notional links 

between various data 

sources and the end 

point of interest.

The potency model



To capture expert 

judgements, we used 

facilitated and structured

sessions.

This is my general approach 

to eliciting probability 

distributions about single 

variables.

We use the method to get 

approximate expectations, 

variances and covariances 

for the unknown quantities in 

the diagram. These allow us 

to use Bayes linear 

methods.



A priori, the variance for the human potency suggests that the 

potency could be anywhere over six orders of magnitude.

Using the model, we can calculate the reduction of uncertainty 

in the light of data.

Resolution

Model results



Data source

Resolution 

about human 

potency

HRIPT (NOEL) 0.70

LLNA 0.88

GPMT 0.83

All in vivo 0.91

Kinetic reactivity 0.10

Peptide depletion 1 0.09

Peptide depletion 2 0.09

All in vitro 0.10

All 0.91

Resolutions

The greater the resolution, the 

greater the reduction in 

uncertainty.

The in vitro assays here are 

telling us relatively little about 

human potency on their own.

However, outside the model 

there is confidence that 

combinations of in vitro 

sources could be much more 

informative.



An example

Source of information
Values used in model

Potential Potency 

From the RIFM HRIPTs, we have the 

following NOELs: 97, 388, 590, 591 and 
591. We have also LOELs at 775 and 969.

HRIPT 

positive
591

From the LLNAs performed with an 

ethanol/water vehicle, we have 
concentrations of 1.2% and 1.56%.

LLNA 
positive

300 and 
390

There are several GPMT results available, 

but they all classify the chemical as being 
a strong sensitiser.

GPMT 

positive
Strong

A value for log(k) of -1.08 can be derived 

from published RC50 value found using 
GSH assays.

GSH 

positive
-1.08

A value for log(k) of -1.66 is published for 
the Roberts and Natsch assay.

- -1.66

Aleksic assay using cysteine as the test 
peptide reports 97.3% depletion.

Aleksic 

positive
97.30%

From the model:

E(log(H)) = 2.00

Mean ± 2 std dev:

(-0.83, 4.83)

E(log(H)|data) = 2.92

Mean ± 2 std dev:

(2.26, 3.58)

Results in log10(μg/cm2)

Cinnamic aldehyde is used in personal care products

to provide a cinnamon aroma.

Data are available from many in vivo and in vitro assays.



Current and future work

This work was an exercise in applying Bayesian methods in a 

weight-of-evidence approach to hazard assessment.



This work was an exercise in applying Bayesian methods in a 

weight-of-evidence approach to hazard assessment.

Current work turns the focus away from comparison with 

available animal data:

“Uncertainty and confidence in applying mathematical models 

and in vitro data in toxicological safety assessments”,

funded by

Current and future work



Gosling, J.P. et al. (2013). A Bayes linear approach to weight-of-evidence 

risk assessment for skin allergy. Bayesian Analysis, 8. 

(Available from the Bayesian Analysis website.)

Gosling, J.P. et al. (2014). Using subjective judgements to build Bayesian 

belief networks for toxicological risk assessment. Submitted to the Journal 

of Applied Toxicology. (Available soon from my website.)
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