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Causal map - directed graphs that 
represent the cause–effect relations 

embedded in experts' thinking 



Mechanism of Contact Sensitization 
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Bioavailability data: Phys-chem properties (Kow, Ws) 
and kinetic parameters in epidermis from a simulation 
of exposure in a LLNA test AUC120, Cfree, serum 
protein binding ( PPB) 
Reactivity data 
Direct Peptide Reactivity Assay ( DPRA) 
KeratinoSens Assay (KEC 1.5, KEC3, IC50) 
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Fortunately, much is known about the underlying immunologic mechanism of ACD. And having an understanding of this mechanism is important not only for developing accurate, reliable predictive test methods but is also important for appreciating the skin sensitization risk assessment process. There are two phases that contribute to the manifestation of ACD, the sensitization or induction phase and the elicitation or challenge phase.In humans, sensitization to a chemical takes between 10-14 days to occur after skin exposure to a sensitizing dose.  The sensitizing chemical or hapten as it is called, must first penetrate the stratum corneum and be absorbed into the epidermis where it can bind to a skin protein.  The modified protein is then recognized and internalized by a special type of cell called a Langerhans cell (LC).  The LC then migrates from the epidermis into the dermis and finally to the draining lymph node.  During this migration process, the LC matures into a Dendritic Cell (DC).Once in the lymph node, the DC presents the allergen to naïve T cells.  If the allergen is recognized by the T cell, the T cell becomes activated and proliferates, producing a population of memory T cells which are then disseminated into the peripheral circulation.The elicitation phase of ACD occurs locally in the skin upon a subsequent encounter with the offending chemical.  The hapten again penetrates the stratum corneum, binds to protein and is taken up by the LC.  This time, to allergen is shown to memory T cells in the skin which have migrated there from the blood circulation.  When the T cell recognizes the allergen, inflammatory mediators are released from the T cell, inducing a cascade of events which cause the typical clinical symptoms of ACD – redness, swelling, blisters and itching.



The structure of the 
network represents the 
transformed causal map 

of the process, 
parameter estimation is 

data driven 
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Example of Bayes' Theorem

Likelihood
Prior
Posterior

Hypothesis ( prior, P(H)) X evidence ( likelihood, e) = 
Revised hypothesis (posterior, P(H|e) 
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Decision rules – towards Bayes factor 

chemical 
LLNA. 

NonSens 
LLNA. 
Weak 

LLNA. 
Moderate 

LLNA. 
Strong Most likely Bayes Factor 

Triethanolamine 0.35 0.17 0.40 0.08 M 2  

Vinyl acetate 0.01 0.12 0.70 0.16 M 7 

Phenol 0.94 0.00 0.04 0.02 NS 48 

Benzen 1-methoxy-4-
methyl-2-nitro 0.38 0.16 0.37 0.09 NS 1.8 

2-Phenoxyethanol 0.54 0.15 0.29 0.02 NS 2.5 

Prior : NS=0.28, W=0.23, M=0.28, S=0.20 



If you are interested details of ITS-3  

• Tue, Aug 26th session IIa – skin sensitization 
• Tue, Aug 26th session II-5 – decision making 
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