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FOREWORD

In 1980, the Agency started a series on “Statistical Methods in Cancer Research’ within
its programme of scientific publications. The first volume was devoted to the analysis of
case-control studies and received wide attention as the first comprehensive textbook on
this subject. It demonstrated clearly the need for authoritative texts in the field of cancer
biostatistics, in which there have been considerable methodological developments in the
last few decades.

The present volume, on the design and analysis of long-term animal experiments,
addresses an area of cancer research that is of great imporiance to the understanding of
carcinogenic risk factors. Long-term animal experiments play a major role in assessment
of the carcinogenicity of chemicals in the light of the methodological difficulties of some
epidemiological studies and the biological limitations of short-term assays. An effort to
standardize methods for long-term tests has been made in recent years, and a thorough
treatment of the statistical issues involved was therefore very necessary. The publication
of this volume is in concordance with the Agency’s aim to promote all facets of cancer
research by disseminating information and providing methodological support.

It is a pleasure to commend the five authors on this book, which should prove to be of
value for biostatisticians working in the field of long-term animal experiments as well as
for experimentalists who want to learn about the statistical concepts involved and all
those who have to interpret findings from such studies for regulatory purposes. Last but
not least, it may also serve as a textbook for students in biostatistics and related fields.

The Agency is, at the same time, actively pursuing research into developing tests that
can be used to make valid predictions of carcinogenic risk factors but which do not
necessitate the use of experimental animals.

L. Tomatis, MD
Director, IARC






PREFACE

The roots of this monograph on the design and analysis of long-term animal
experiments can be found in the programme of the IARC Monographs on the
Evaluation of the Carcinogenic Risk of Chemicals to Humans, which started in 1971.
Since adequate data for humans were often not available, this programme had to base
its evaluations predominantly on data from long-term carcinogenicity studies in animals.
In the event that there was sufficient evidence for a chemical to be considered
carcinogenic in animals, it was noted that this compound should be regarded, for
practical purposes, as if it represented a carcinogenic risk to humans. Also, when
human data were available, animal studies provided, and continue to provide, valuable
additional information for a chemical’s evaluation. The Agency recognized that
long-term, and, indeed, also short-term assays, could play their role in screening for
carcinogens most effectively only if the methodology was thoroughly understood and
standardized. Therefore, a meeting was organized in 1979 which resulted in the
publication of a critical appraisal of the methodological aspects of long-term and
short-term assays (IARC, 1980). During this meeting it became apparent that statistical
issues play an important role in assessing the results of long-term carcinogenicity
studies.

In order to convey the essential aspects of the statistical analysis of long-term
carcinogenicity studies, Richard Peto initiated the writing of an Annex giving
guidelines for simple, sensitive significance tests for carcinogenic effects in long-term
animal experiments (Peto er al., 1980). This Annex proved to be a very valuable text
not only for experimentalists but also for statisticians who had to apply these methods
or were developing the methodology further.

Statistical methods for long-term animal experiments have to account for the unique
biological and toxicological problems encountered in animal tests and the development
of such methods has become an active area of research. To summarize the recent
research in a monograph was therefore felt to be a very natural consequence of the
publication of the Annex and to fit very well in the Agency’s series of monographs on
Statistical Methods in Cancer Research.

At a first meeting held in Lyon in 1981, we outlined the structure of this book and
organized its production; drafts were subsequently prepared and circulated, comments
from colleagues were obtained, and further meetings and revisions followed before the
final product became available.

The book is intended to be of interest not only for biostatisticians but also for other
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scientists involved in the design, conduct and interpretation of long-term animal
experiments. The first three chapters are written in a completely nontechnical fashion
in order to introduce clearly the fundamental aspects of long-term animal experiments
and to identify the issues involved in the design of such studies. The statistical methods
presented in the later chapters are illustrated using data from real experiments. For
teaching purposes, we also give a shorter, constructed example for which the relevant
calculations can be done easily with a pocket calculator in the classroom. A detailed
outline of the monograph is given at the end of the first chapter.

The book has profited considerably from the stimulating background provided by the
IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to
Humans. Many colleagues have given valuable comments to improve earlier drafts and
assisted in a careful final reading; we gratefully acknowledge the contributions of: N.E.
Breslow, C.C. Brown, J.R.P. Cabral, D. Colin, N.E. Day, A. Dewanji, G.E. Dinse,
L. Edler, R.A. Griesemer, J.K. Haseman, W. Lehmacher, B. McKnight, D. Murdoch,
C. Portier, M. Schumacher, J.D. Wilbourn and T. Yanagimoto.

We are extremely grateful to Annick Rivoire for her skilful and untiring efforts in
guiding the manuscript through its various phases of development at IARC. We would
also like to thank Doris Foster and Judy Graham for their bibliographic assistance at
Health and Welfare Canada.

Finally, we decided to arrange the authors’ names in alphabetical order.
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Ontario K1A OL2, Canada and Department of Mathematics and Statistics, Carleton University, Ottawa,
Ontario, Canada.

3P.N. Lee Statistics and Computing Ltd, 25 Cedar Road, Sutton, Surrey SM2 5DG, UK.

*Unit of Biostatistics and Field Studies, International Agency for Research on Cancer, 150 cours
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