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1. Background

The issue of determining the relationship between cause and effect is traditionally
referred to in the literature as causality assessment or, when referring to statistical
methodologies, causal inference. In recent years a suite of quantitative methods and
approaches has been developed to address causal questions (e.g. Pearl, 2009; Imbens
and Rubin, 2015; Hernan and Robins, 2017; Greenland, 2017).

In hazard identification in human risk assessment of chemicals, the objective is to draw
conclusions about the causal relationship between exposure to a chemical and possible
adverse effects in humans, based on evidence from laboratory animals, in vitro and in
silico studies and human observational studies.

In the obvious absence of randomised clinical trials, the evidence available on adverse
effects of chemicals suffers from uncertainties mainly stemming from the confounding
factors affecting the validity of observational data and the external validity/biological
relevance issues afflicting the use of animal, in vitro and in silico data. Accounting for
these uncertainties and reducing the potential bias in the conclusions about causality
represents one of the primary challenges in this context.

2. Objective

As a follow up of lecture 1 and 4, the objective of this group is to discuss the available
quantitative approaches to combing evidence across streams accounting for possible
sources of uncertainty.

The discussion will focus on:

e Comparing available quantitative approaches for combining evidence across
streams: advantages and limitations, possibility to reconcile different theoretical
perspectives, identification of contexts in which one method is better than others;

e Identification of issues unaddressed by the currently available approaches;

e Recommendations for future developments in the field.
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