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Abstract

In the past, the term biomarker has been used with several meanings when used in human and environmental toxicology
as compared to pharmaceutical development. However, with the advent of molecular approaches and their application in the
field of drug development and toxicology, the concept of biomarkers has to be newly defined. In the meeting, the experts found
consentin defining the term and described the application of biomarkers in toxicology, drug development and clinical diagnostics.
Molecular approaches to biomarker identification and selection lead to a large amount of data. Hence, the statistical analysis is
challenging and special statistical problems have to be solved in biomarker characterization, of particular interest are attempts
aiming at class discovery and prediction. Reliability and biological relevance are to be demonstrated for biomarkers of exposure
and effect which is also true for biomarkers of susceptibility. It is envisaged that the application of biomarkers will expand from
current use in pre-clinical toxicology to the risk characterization and risk assessment of chemicals and from early clinical phases
of drug development to later phases and even into daily clinical use in diagnostics and disease classification.
© 2004 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction: goal of the meeting pesticides that is making increasing use of techniques

and tools to identify biomarkers.

The term biomarker has been used in several fields, The use of the term biomarker (of exposure) is
with somewhat different meanings or restrictions. well known in environmental health sciences. Such
In pharmaceutical development, biomarkers of effect biomarkers are being increasingly used for a wide va-
have been applied to identify effects in early clinical riety of chemical exposures.
phases. They have also been called surrogate mark- Several attempts to classify biomarkers have been
ers, however further discussions lead to the consensusmade and are ongoing. At present, there is no uniform
that this term should be restricted to those biomark- view on the degree of validation required to support
ers of effect that can substitute for a clinical endpoint. these uses. A key concept is that the purpose of the
Hence, the term biomarker of effect has a wider mean- biomarker, i.e. its utility, will be a major determinant
ing. Biomarkers of effect have only relatively recently of its selection and validation criteria.
been introduced into toxicology to characterize early =~ Consensus on biomarker classification and utility,
events. In toxicology, it is not only the preclinical test- perhaps with agreed databases, will assistin their devel-
ing for potential adverse effects routinely carried outin opment and application. Collaboration within industry
drug development, but also of industrial chemicals and and between industry and academia will be a key reg-
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