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SARA DA uses all available in vitro data for coumarin to predict the human population threshold
under a HRIPT exposure scenario (317µg/cm2). To account for differences between a HRIPT
exposure and consumer exposure to a face cream a 10 fold uncertainty factor is applied to the
human population threshold (31.7µg/cm2). Model prediction for market exposure with
uncertainty (50% confidence interval dark shading; 95% confidence internal lighter shading)
compared to consumer exposure level (dotted line) shown in plot (left) and table (above).
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Our aim is to develop and apply next generation approaches to skin allergy risk assessment that do not require new animal test data, address novel exposure scenarios and
better quantify uncertainty. We have developed a Bayesian multi-level regression model to estimate the human sensitiser population threshold (defined as, the chemical-
specific exposure level at which no individual in a population will experience induction of contact allergy) under the conditions of a human repeat insult patch test (HRIPT) [1].
This approach is built using dose response modelling of historical HRIPT data and allows predictions of human sensitiser potency to be made using historical murine local lymph
node assay (LLNA, OECD TG 429) data and/or in vitro test method data [DPRA (OECD TG 442C), KeratinoSensTM (OECD TG 442D), h-CLAT (OECD TG 442E) and U-SensTM (OECD TG
442E)]. A key feature of the approach is that the uncertainty in any prediction is explicitly quantified.

Our Bayesian probabilistic model is used to estimate population thresholds for 30 chemicals using a weight-of-evidence incorporating previously published HRIPT, LLNA, DPRA,
KeratinoSensTM, h-CLAT and U-SensTM data. Comparisons are made with current risk assessment metrics and across data types. This analysis suggests that estimates of
human potency generated from in vitro data alone have at least the same level of accuracy, on average, as estimates generated from LLNA data. Consequently, we propose that
this approach can be used to derive a point of departure for next generation risk assessment and have submitted it for consideration by the OECD Defined Approach Skin
Sensitisation (DASS) Expert Group as ‘Skin Allergy Risk Assessment Defined Approach’ or SARA DA.

Application of the SARA DA to a theoretical skin allergy next generation risk assessment case study (1% coumarin in a face cream) is presented to illustrate how the DA
prediction can be used as part of a weight of evidence decision-making approach.
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SARA defined approach [1]

1) Objective & modelling approach
A Bayesian multilevel (hierarchical) regression model was developed to estimate the human population skin sensitisation induction threshold, under the conditions of
an HRIPT, for 30 chemicals using publicly available in vitro and in vivo data [1, 2]. The probabilistic model allows us to explicitly quantify the uncertainty in the
population threshold, conditional on the model assumptions and the available data. The following data sources were used to describe the model: HRIPT (dose,
cohort size, number sensitised); LLNA (EC3 value); DPRA (cys/lys depletion); KeratinoSensTM (EC1.5); hClat (CD54 EC200, CD86 EC150); U-SENSTM (CD86 EC150) [1,2].

2) SARA DA model checking against human data
A key step in this approach is model checking, i.e. evaluating the adequacy of
the model fit against available human data. In figure 1 we present estimates
for the probability of inducing skin sensitisation under the conditions of a
HRIPT exposure for 30 chemicals based upon available published data.

3) SARA DA utilises any combination of historical in vivo and in vitro data
In the figure 2 (below), estimated human population threshold distributions
using different types of data are shown.

Figure 1: Lighter green bands represent region between the 2.5th and 97.5th percentiles of the distribution,
darker bands the range between the 25th and 75th percentiles and the green line is 50th percentile
(median). Crosses indicate the proportion of individuals sensitised in each study and vertical dashed lines
indicate an HRIPT study dose of at which no one was found to be sensitised.

Applying ICCR principles [4] to NGRA case study

NGRA outcome:
• Use of coumarin at 1% in a face cream corresponds

to a consumer exposure level of 27.3 µg/cm2.
• We predict that the human population threshold

(i.e. point of departure where risk of sensitisation is
zero) is very close to this value (31.7µg/cm2).

• Consequently we find the median sensitisation risk
is very low (1 in infinity) and if we apply a
1:1,000,000 risk cut-off, for the purposes of this
case study, we would conclude the risk of
sensitisation at this exposure is low risk.

Figure 2: Estimated distributions of the population threshold for 30 chemicals. Purple distributions are estimated using
all available data, green distributions using HRIPT data only, blue using LLNA data only and red using in vitro data only.
Grey distributions represent the estimate that would be made when no chemical-specific data is available.
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