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Within the last two decades tremendous
efforts have been made to uncover the
potential risks to human health associated
with exposure to polychlorinated dibenzo-
p-dioxins and polychlorinated dibenzo-
furans (PCDD/PCDF), especially for the
general population exposed at background
levels. Very few other chemicals have been
investigated as intensively as these
substances, in particular, the most toxic
congener within this group, 2,3,7,8-tetra-
chlorodibenzo-p-dioxin (TCDD). Public
concern with regard to the potential
adverse health effects of this chemical,
especially the risk for cancer, was generated
by the accident in Seveso, Italy, in 1976.
Other major environmental or occupa-
tional exposures have also occurred, for
example, in accidents in chemical factories
such as the BASF in Germany in 1953 and
during the Vietnam war.

Risk assessment for dioxins is an inter-
disciplinary effort. It is self-evident that
disentangling this puzzle requires the inte-
gration of research results from various
scientific disciplines such as toxicology,
molecular biology, biochemistry, medicine,
and epidemiology. Epidemiology plays a
central role, as there are a number of
dioxin-exposed human cohorts worldwide.
These have received much attention by sci-
entists, public health professionals, and
most importantly by the general popula-
tion, as dioxins and furans are ubiquituous
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substances and every human is exposed to
them to a greater or lesser degree.

The present volume of the Environ-
mental Health Perspectives Supplements
presents contributions to the International
Symposium on Dioxins and Furans:
Epidemiologic Assessment of Cancer Risk
and Other Human Health Effects held 7-8
November 1996 at the German Cancer
Research Center in Heidelberg, Germany.
The meeting was part of a scientific project
on Risk Assessment for Dioxins Using
Epidemiological Data, which was funded
by the Federal Office for the Environment
in Germany. The main objectives of the
meeting were a) to present new data from
epidemiologic studies with regard to several
end points such as cancer, cardiovascular
diseases, and immunologic and other bio-
chemical effects, focusing on populations
with high exposure to PCDD/PCDF; b) to
give an overview on the extent, distribu-
tion, and modifying factors of the exposure
in different populations; and c) to elucidate
the consistencies and inconsistencies
between the epidemiologic studies and to
relate the epidemiologic findings to the
available knowledge from animal and in
vitro studies.

Several contributions to the present vol-
ume deal with the question of the potential
carcinogenic effects of dioxins, especially
TCDD, and we briefly describe these in the
order in which they appear. Bertazzi and
colleagues (1) give an overview of the
studies on the Seveso population exposed
during the accident in 1976. Calvert and
colleagues (2) present new results on car-
diovascular diseases in a cross-sectional
morbidity study of workers, guided by the
U.S. National Institute for Occupational
Safety and Health (NIOSH). Vena and col-
leagues (3) report the latest results on non-
cancer mortality from a large international
cohort organized by the International
Agency of Research on Cancer (IARC) in
Lyon, France, including some 27,000
workers from cohorts occupationally

exposed to phenoxy herbicides and chloro-
phenols and their contaminants. The paper
by Flesch-Janys and colleagues (4) presents
a quantitative approach to estimate the
extent of PCDD/PCDF exposure in an
occupationally exposed German cohort
based on blood levels and presents an
analysis of the relationship of this quantita-
tive exposure indicator to cancer risk. It is
followed by a paper by Becher and col-
leagues (5) in which, based on the same
study, an analysis of the dose-response
relationship for both TCDD and toxicity
equivalents TEQ (weighted sum of dioxins
and furans) exposure and total cancer mor-
tality is presented and an estimate of a unit
risk is given. The result of a case-control
study on non-Hodgkin's lymphoma and
exposure to Agent Orange in Vietnam is
presented by Kramerova and colleagues
(6). Thereafter, Hardell and colleagues (7)
describe the findings of a case-control
study on the relation of non-Hodgkin's
lymphoma and levels of specific poly-
chlorinated biphenyl congeners and chlor-
danes in adipose tissue. Lynge (8) reports
on the cancer incidence in Danish workers
exposed to phenoxy herbicides.

Several data sets indicate that the
immune system may be a sensitive target for
the action of TCDD. Jung and colleagues
(9) describe the results of a study on mor-
phological and functional parameters of the
immune system in workers highly exposed
to PCDD/PCDF. Triebig and colleagues
(10) present data on the exposure of work-
ers to dioxins and furans in a thermal metal
recycling plant and its effects on liver func-
tion, lipid metabolism, and thyroid para-
meters. Ernst and colleagues (11) describe a
comparative analysis of certain immune cell
functions in workers with and without
exposure to TCDD.

Dioxins and furans are contaminants
of different industrial processes. Because of
their persistence in the environment and
their accumulation in the food chain,
human exposure is ubiquitous. Von
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Manikowsky and colleagues (12) report
on a study investigating the PCDD/PCDF
blood levels among children in German
day care centers in which wood was
treated with pentachlorophenol and
lindane. Menzel and colleagues (13)
investigated occupational exposures to
PCDD/PCDFs by thermal oxygen cut-
ting, welding, and soldering of metals.
Papke (14) gives an overview of the
amount of PCDD/PCDF detected in bio-
logic samples in different populations,
explains factors that influence these levels,
and gives data on the time trends.
Messerer and colleagues (15) report new
measurements from production workers at
the BASF plant in Germany exposed long
term to phenoxy herbicides. Schecter (16)
reviews the use of congener-specific
human tissue measurements as sensitive

and specific biomarkers of exposure to
PCDD/PCDF in human health studies.

In the paper by Tomaseth and Salvan
(17) a model for the kinetics ofTCDD for
risk assessment using the data of the large
mortality study of the NIOSH is devel-
oped. To round up, McGregor and col-
leagues (18) give an outline of the new
evaluation ofTCDD by the IARC accord-
ing to which TCDD is now in group 1 (the
substance is carcinogenic to humans).
Finally, Grassman and colleagues (19)
describe the use of animal models for
predicting human response to dioxins.

In a final discussion of the available
epidemiological knowledge as accumulated
until this meeting, almost all participants
agreed that TCDD can be considered a
human carcinogen. This viewpoint was con-
firmed by the IARC evaluation which took

place 3 months later in February 1997. The
more challenging task, however, is a quanti-
tative assessment of cancer risks. Although
few participants believe that it is unwise to
present quantitative risk estimates in the
presence of large uncertainties in the quanti-
tative exposure assessment, most discussants
favor presenting those estimates, together
with the appropriate caveats, accomplished
with information on the degree of uncer-
tainty. Fortunately, in many countries the
background exposure of PCDD/PCDFs
seems to be decreasing, but health hazards
associated with dioxin exposure may remain
for further decades because of the slow elim-
ination from the environment and the long
latency period for chronic diseases such as
cancer. The results presented in this issue
indicate that the magnitude of cancer risk
may not be as large as initially apprehended.
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