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PREFACE

Statement in support of the IARC Monographs Programme
by members of the Sixth Advisory Group

Members of the Sixth Advisory Group of the IARC Monographs Programme note with some concern
the contents of recent articles in the Journal of Occupational and Environmental Health, as well as
related commentaries in The Lancet and Lancet Oncology 1. Taking due note of the specific
criticisms concerning the perceived change in focus of the Monographs Programme with respect to
public health and the apparent lack of independence of the membership of recent Working Groups,
we wish to affirm that, in our view, the IARC succeeds in large measure in maintaining a proper
conduct with respect to these important principles. With regard to the commitment to public health,
we consider that in recent years the IARC has tackled increasingly difficult evaluations of
exposures, such as biological agents and lifestyle factors that have the potential to contribute to
cancer risk of a large percentage of the world's population. The Working Groups for such
evaluations represent a wide range of expertise. However, in its traditional heartland of evaluating
agents that are occupational and environmental contaminants the IARC can sometimes encounter
difficulties in finding members with sufficient expertise who do not have real or perceived interests.
In this latter regard we believe that the measures which the IARC has in place to ensure that
members with inappropriate interests do not participate in evaluations are adequate to the task. As
in all activities where a group of scientists is asked to make a judgement on the basis of an
imperfect or incomplete set of data, we accept that not everyone with an interest in the outcome whether from the point of view of public health advocacy or industry - will be satisfied. However, it is
worthwhile noting that each IARC Monograph contains all the evidence that is deemed pertinent to
make an informed evaluation of carcinogenic hazard, including mechanistic data that increasingly
contribute to evaluations that deviate from the default evaluation. We are convinced that the IARC
endeavours to bring together Working Groups with the best expertise available and that these
Groups strive to make evaluations on the best scientific evidence that is openly available.

1References
Burton A (2003) Is Industry Influencing IARC to Downgrade Carcinogens? Lancet Oncology 4, 4
Editorial (2003) Transparency at IARC. The Lancet 361, 189
Huff J (2002) IARC Monographs, Industry Influence, and Upgrading, Downgrading, and Under-grading
Chemicals. Int J Occup Environ Health 8, 249-270
Luoma J (2002) Under the Influence: Is Industry an Inside Player at the Leading Carcinogen Research
Center? OnEarth, Fall 2002, 35-36
Tomatis L (2002) The IARC Monographs Program: Changing Attitudes towards Public Health. Int J Occup
Environ Health 8, 144-152

1. List of participants
Wagida A. Anwar, Department of Community, Environmental and Occupational Medicine, Faculty
of Medicine, Ain Shams University, Ramses Street, Cairo, Egypt
Ramesh V. Bhat (unable to attend), National Institute of Nutrition, Indian Council of Medical
Research, Jamai-Osmania PO, Hyderabad-500 007 AP, India
Jim Cogliano, US Environmental Protection Agency, Office of Research and Development,
National Center for Environmental Assessment [8623D], 1200 Pennsylvania Avenue NW,
Washington, DC 20460, USA
Robin Fielder, Head, Environmental Chemicals Unit, Department of Health, Room 682D, Skipton
House, 80 London Road, Elephant and Castle, London SE1 6LH, UK
Helmut Greim, Institute of Toxicology and Environmental Hygiene, Technical University of Munich,
Hohenbachernstrasse 15-17, 85354 Freising-Weihenstephan, Germany (Vice-Chairman)
C. William Jameson, Head, Report on Carcinogens, National Toxicology Program. Representative
of the National Institute of Environmental Health Sciences, 79 Alexander Drive, Bldg. 4401, PO Box
12233 (MD EC-14), Research Triangle Park, NC 27709, USA
Timo Kauppinen, Department of Epidemiology & Biostatistics, Finnish Institute of Occupational
Health, Topeliuksenkatu 41 a A, 00250 Helsinki, Finland (subgroup Chairman)
Jim Lawrence, Director, Bureau of Chemical Safety, Food Directorate, Health Canada, Sir
Frederick Banting Research Centre, PL 2203D, Tunney's Pasture, Ottawa, Ontario K1A 0L2,
Canada
David G. Longfellow, Cancer Etiology Branch, Division of Cancer Biology. Representative of the
National Cancer Institute, 6130 Executive Blvd, Suite 5000, MSC7368, Rockville, MD 20892, USA
David E.G. Shuker, Department of Chemistry, The Open University, Walton Hall, Milton Keynes
MK7 6AA, UK (subgroup Chairman)
Bernard W. Stewart, Cancer Control Program, South East Health, Locked Bag 88, Randwick NSW
2031, Australia (Chairman)
Gerard MH Swaen, Department of Epidemiology, Faculty of Medicine, Maastricht University, P.O.
Box 616, 6200 MD Maastricht, The Netherlands
Hiroyuki Tsuda, Experimental Pathology and Chemotherapy Division, National Cancer Center
Research Institute, 5-1-1 Tsukiji, Chuo-ku, Tokyo 104-0045, Japan
Kyriakoula Ziegler-Skylakakis, Representative of the European Commission, DG Employment
D/5, Bâtiment Jean Monnet, Plateau du Kirchberg, 2920 Luxembourg

Secretariat
Robert Baan (Responsible Officer
& Acting Head of Programme)
Paolo Boffetta
Elisabeth Cardis

Fatiha El Ghissassi
Silvia Franceschi
Yann Grosse
René Lambert

Béatrice Secretan
Kurt Straif
Harri Vainio
Zhao-Qi Wang

2. Introduction
The IARC Monographs Programme is an international consensus approach to the identification of
agents and exposures that may present a carcinogenic hazard to human beings. The agents
evaluated by the IARC have included individual chemicals, groups of chemicals, complex mixtures,
occupational exposures, cultural and lifestyle habits, biological agents and physical agents. The
Monographs assess the strength of the published scientific evidence for the identification of cancer
hazards, which are based primarily on epidemiological studies of cancer in humans and on
bioassays for carcinogenicity in mice and rats. Information that may be relevant to the mechanisms
by which the putative carcinogen acts is also considered in making an overall evaluation of the
strength of the total evidence for carcinogenicity to humans.
The rapid proliferation of scientific data on putative environmental carcinogens requires the setting
of priorities for agents to be selected as topics for evaluation or re-evaluation in future Monographs.
This Report summarizes the deliberations and conclusions of the sixth Advisory Group convened by
the IARC Monographs Programme to advise on priorities for future evaluations. Previous meetings
were held in 1979, 1984, 1989, 1993 and 1998, and the results were published as IARC Internal
Reports. The 2003 Advisory Group discussed chemicals only, not biological or physical agents.
These two categories have been dealt with, respectively, by an IARC Advisory Group on Physical
Agents in 1998, and by an ad hoc Advisory Group that convened during the Second IARC
International Course on 'Infections and Cancer' in 2001 (Annecy, France). The chemical agents and
exposures listed in this Report (see Priority list) will be considered by the IARC Monographs
Programme during the period 2004-2009.
Several general principles concerning working procedures of the IARC Monographs Programme
were the subject of extensive discussion in previous Advisory Groups. These principles are
considered to remain valid and they will not be changed. Examples are the use of scientific data in
assessing carcinogenic hazards, and the procedure to re-evaluate agents and exposures that have
been classified previously. Although the Advisory Group did not discuss these topics this time, they
will be briefly reiterated below. The Advisory Group was asked to consider several strategic issues
relevant to the future of the Monographs Programme. An extensive summary of these discussions is
included in this Report.

3. Scientific data used in the assessment of carcinogenicity to humans
Since their inception, the IARC Monographs have based evaluations only on primary information
published in the open, peer-reviewed, scientific literature or primary information that is in the public
domain, such as national governments' reports, which are freely available for consultation. This is
in contrast to many evaluations carried out both by national regulatory agencies and by various
other programmes of the World Health Organization and other international organizations, which
have access in confidence to proprietary information. This policy of not evaluating proprietary data
has, in some cases, precluded the consideration by the Monographs Programme of some
pharmaceutical drugs and agricultural chemicals. The Advisory Group did not query this policy and
anticipated that the Programme will continue to adhere to this procedure.

4. Principles for re-evaluation of agents or exposures considered in IARC
Monographs
Previous Advisory Groups have discussed the question which approach should be taken in reevaluating agents and exposures that were evaluated previously. It was recommended that the
IARC Monographs Programme should give highest priority to agents and exposures other than
those already categorized as Group 1 (carcinogenic to humans ), i.e. to those currently classified
as Group 2A (probably carcinogenic to humans) or Group 2B (possibly carcinogenic to humans).
Less priority was accorded to Group-3 agents and exposures (i.e. not classifiable as to their
carcinogenicity to humans ). However, when new relevant data are published that are thought
likely to change an existing classification, a strong case for re-evaluation can be made. Reevaluation of Group-1 agents could be justified in special cases, specifically in response to new
findings that might include identification of tumour sites not recognized in existing evaluations or the
availability of information concerning new mode(s) of exposure.

5. Preparations for the Advisory Group meeting; the nomination process
Nine months before the meeting, 15 experts from 12 countries received an invitation to join the
Advisory Group. Seven months before the meeting, a Nomination Form was posted on the
Monographs web site at http://monographs.iarc.fr. This Form allowed submission through
electronic mail by anyone who has access to the Internet, of nominations for future evaluations.
Nominations were requested in the following categories: industrial chemicals; complex mixtures;
occupational exposures; lifestyle factors; pharmaceutical drugs; food additives, contaminants or
components; naturally occurring substances; environmental contaminants; drinking water
disinfectants and contaminants; and pesticides. A letter with a copy of the Nomination Form was
sent to approximately 150 scientists at major national cancer research centres and at other
national and international organizations, with an invitation to nominate topics for evaluation or reevaluation in future IARC Monographs. The Nomination Form requested that nominations be
justified and supported by references to published literature. However, several electronic
submissions were rather incomplete in this respect. Data sheets were prepared by the Secretariat
on agents or exposures that had been given high priority by a previous Advisory Group, but had not
yet been considered or already planned for consideration (see Table 1). In fact, several of these
outstanding priorities were among the agents nominated this time again. Two months before the
meeting, Advisory Group members were given assignments to prepare 'priority statements' for
each of the agents and exposures nominated (see Table 2). These priority statements were used by
the Advisory Group during the meeting as a basis for discussions and decisions regarding priorities.
The nomination process described above is limited to agents and exposures that are of specific
concern to individuals and does not reflect a systematic or comprehensive review of the
toxicological literature on the nominated agents. Additional priorities were in fact identified and
discussed during the Advisory Group meeting, and some were added to the list.

6. Working procedures during the meeting; assignment of priorities
The Advisory Group was asked to discuss each agent or exposure that was nominated and to reach
agreement on a list of priorities. In order to facilitate this process, two parallel subgroups discussed
a number of (related) agents and reviewed the draft priority statements prepared by the
participants. The subgroups then proposed to the plenary session one of three priorities: 'high',
'low' or 'none', the latter qualification meaning that the agent was suggested to be deleted from the
list. In some cases, a differentiation in time was made within the 'high priority' group, e.g., between
'should be evaluated now', 'should be evaluated soon' or 'should be evaluated when data from
ongoing studies have become available' (see Priority list ). Evaluations of agents in the 'low priority'group will be undertaken after completion of the 'high priority'-group.

7. Discussion on 'Strategic Issues'
The Advisory Group was asked to consider a number of questions concerning working procedures,
public health issues and future developments of the IARC Monographs Programme. The
discussions on these topics and the recommendations of the Advisory Group are summarized
below. Each summary is preceded by an introductory statement that was submitted to the Group
before the meeting.
7.1 Relationship of IARC Monographs to other evaluations
"Apart from the IARC Monographs Programme, there exist several other organizations that
produce evaluations of carcinogenic agents or exposures (NTP, EU, MAK, EPA, NIOSH,
others), each with its own hazard identification, evaluation and classification procedures. It
would be useful to harmonize the various approaches as much as possible, in order to avoid
confusion and misinterpretation among users of the evaluations. It may be worthwhile to
convene a meeting of representatives of the various Programmes to investigate to what
extent harmonization is feasible."
The Advisory Group was asked to consider the extent to which further development of the
Monographs should be influenced by the scope and direction of evaluations published by other
recognized authorities. Public pressure for a basis of ready comparison between different systems
was noted. Two main considerations may be taken into account in addressing this issue:
- Format
Current format and content of the IARC Monographs are similar to those of other systems to varying
degrees. Some similarity to the format and content used, e.g., by the International Programme of
Chemical Safety (IPCS), which was taken as model for the Monographs, is apparent, although the
IPCS involves some different information categories and a different basis for data evaluation. There
was consensus within the Advisory Group that the matter under consideration did not warrant a
change in the IARC Monographs format.
- Classification and Terminology
The categories established by the National Toxicology Program (NTP) for evaluation of agents
'known to be a human carcinogen' (K) and agents 'reasonably anticipated to be a human
carcinogen' (RAHC) are mandated by US law, and therefore cannot be modified subsequent to
discussion with others. However, it was recognized that there is a need for comparison and
correlation of the categories used by the IARC and other systems.
The work relating to the development of a Globally Harmonised System of Classification and
Labelling of Chemicals (GHS) was noted. The initiative for this work was taken at the United Nations
Conference on Environment and Health in 1992. It was carried forward under the auspices of the
Coordinating Group for the Harmonisation of Chemical Classification Systems within the Interorganisation Programme for the Sound Management of Chemicals (IOMC). Over many years this
culminated in the agreement in 2001 on criteria covering all the main end-points relating to physical,
health and environmental hazards. This included criteria for the classification of substances and
mixtures on the basis of their carcinogenic hazard. The UN have now published a document on the
GHS system, outlining the agreed classification criteria, to serve as the initial basis for global
implementation of the GHS. It includes a chapter on carcinogenicity criteria for classifying
substances and mixtures. It was recently announced that the GSH system is going to be
implemented in the European Union in 2008.
The Advisory Group noted that, in practice, existing IARC Monograph evaluations and evaluations
from other systems are recognised and comparisons are often made. In some cases this may
trigger new evaluations by the IARC. The converse equally applies. Comparison of evaluations
made by different authorities is valid only if there is clear understanding of the criteria used in the
different systems, and when account is taken of any difference in time between respective
evaluations.
Comparison across systems (NTP↔ IARC ↔ RoC), if made mandatory, may hamper expeditious
Monograph evaluations, e.g., if it were necessary to wait for other evaluations to become available.
Other considerations that were perceived as discouraging rigorous harmonisation were discussed.
The main purpose of the IARC Monographs is to consider if an agent presents a carcinogenic
hazard to humans, independently of conditions and levels of exposure, which may differ widely
between countries making their own evaluations. Monographs evaluations are intended to be
globally applicable insofar as any country or competent authority can assess their relevance to
particular circumstances and take action if required. They are not limited to local situations or
national boundaries.
The Advisory Group considered that it would be appropriate for the Preamble to include reference to
principles governing comparison between evaluations by different authorities. There would appear
to be a need to provide clear information to the reader of the limitations to 'cross system'
comparisons. It would be useful explain differences between IARC Monograph evaluations and
those from other sources, with particular reference to the scope of the different programs, the
evaluation criteria, and the dynamic nature of evaluations, which are always influenced by the type
and source of information used and by the moment in time at which they are made. In the course of
the discussion it was suggested to draft a Table that would present and explain the classification
terminology across different systems.
In conclusion, the Advisory Group proposed consideration of appropriate changes to the
Monographs Preamble to address this issue. The Advisory Group also noted that the organization of
a meeting on this topic with other evaluating authorities would be useful.
7.2 Taking account of findings published subsequent to current evaluations
"The IARC Monographs Programme is faced with the question how to keep evaluations up to
date. For agents that have been recently evaluated and placed in Groups 2A, 2B or 3, it is
proposed to monitor new human and animal cancer data at regular intervals after publication
of a Monograph. External experts (Working Group members) could be asked to do this by
sending recent references to IARC. These literature updates may be posted on the web site,
with a link to the evaluation of the agent. For agents that have been evaluated in the more
distant past, such updates may be compiled by IARC or by a network of external experts.
Given the fact that Group-1 agents would not be accorded high priority to re-evaluate, and
that agents in Group 2A are generally handled by regulators in the same way as those in
Group 1, it is proposed to focus on Group-2B agents first."
Supplement 7 to the IARC Monographs (1987) contains an overall re-assessment of all previously
evaluated agents (Volumes 1-42). Such an approach does not seem practicable at present for
Volumes 1-82. The German MAK Commission and the Health Council of the Netherlands do
conduct regular updates of previous documentation, to produce new classifications of compounds
evaluated previously. The Advisory Group felt that most, if not all IARC Monographs evaluations
should preferably be automatically nominated for re-consideration after 5-10 years, a final decision
being taken on the basis of priorities.
All IARC Monographs are now available on a single CD-Rom and accessible on the Internet.
Information concerning recently published results that may affect an evaluation may be potentially
provided on the Monographs web pages. The scope and citation of recently published papers was
considered. It was suggested that the IARC could maintain a reference database for all agents
evaluated, which would obviously expedite re-evaluations. However, the difficulty of determining
which papers were 'relevant' was acknowledged. Investigators in relevant fields might be
consulted and may agree to participate in keeping the IARC informed. On the other hand,
procedures aimed to achieve referral to the IARC of relevant publications must provide for input
from the entire research community, which should not be excluded from the opportunity to provide
'update' information.
The Advisory Group emphasized that evaluations in IARC Monographs may be established or
modified only by a formal Monographs Working Group.
In conclusion, the Advisory Group recommended that the need to refer 'post evaluation' literature
references to the IARC should be emphasized in the Preamble more prominently and specifically
than is presently the case.

7.3 Reference to target organs in evaluation statements
"The Summaries and Evaluations of recent Monographs generally give information on the
target organ(s) for cancer on which the evaluation is based. This information, however, is not
always easily accessible for less recent evaluations. To make the Monographs data base
more informative, it is proposed to identify the major target organs for all agents listed in
Groups 1 and 2A, and to post this information on the web site."
Specification of target organs in evaluation statements already occurs to some extent in specific
Monographs, although different Working Groups have seen fit to use different wording (see
examples listed below). The Advisory Group was asked to consider the extent to which the inclusion
of such statements should be specifically mentioned in the Preamble, and hence become general
practice. Examples of informative statements on target organs for cancer, taken from previous
Monographs, include:
- there is sufficient evidence in humans that tobacco smoke causes cancer of the lung, oral
cavity, oral cavity, naso-, oro- and hypopharynx, nasal cavity and paranasal sinuses, larynx,
oesophagus, stomach, pancreas, liver, kidney (body and pelvis), ureter, urinary bladder,
uterine cervix and bone marrow (myeloid leukaemia) (Vol. 83, in preparation)
- there is sufficient evidence in humans for the carcinogenicity of solar radiation. Solar
radiation causes cutaneous malignant melanoma and nonmelanocytic skin cancer (Vol. 55,
1992)
- there is sufficient evidence in humans for the carcinogenicity of tamoxifen in increasing the
risk of endometrial cancer and there is conclusive evidence that tamoxifen reduces the risk
for contralateral breast cancer in women with a previous diagnosis of breast cancer (Vol. 66,
1996)
- there is sufficient evidence for the carcinogenicity of Epstein-Barr virus in the causation of
Burkitt lymphoma, sinonasal angiocentric T-cell lymphoma, immunosuppression-related
lymphoma, Hodgkin disease and nasopharyngeal carcinoma (Vol. 70, 1997)
- there is limited evidence in humans for the carcinogenicity of extremely low-frequency
magnetic fields in relation to childhood leukaemia (Vol. 80, 2002)
- there is inadequate evidence in humans for the carcinogenicity of extremely low-frequency
magnetic fields in relation to all other cancers (Vol. 80, 2002)
- there is inadequate evidence in humans for the carcinogenicity of implanted prostheses
made of silicone for neoplasms other than female breast carcinoma (Vol. 74, 1999)
- there is inadequate evidence in humans for the carcinogenicity of tamoxifen in other organs
(Vol. 66, 1996)
- there is evidence suggesting lack of carcinogenicity of tobacco smoking in humans for
cancers of the female breast and endometrium (Vol. 83, in preparation).
Reference to target organs for cancer may be included in the Summaries and Evaluations. Until
recently, this was not done in a systematic way, although the information - when available - can be
found in the appropriate sections of the Monographs. It was recognized that the IARC receives
many requests for this information. It would be feasible to retrieve these data and include them on
the web site and CD-Rom. However, the Advisory Group agreed that the making of such
retrospective evaluation statements should be the task of a Working Group rather than being
addressed as an editorial matter.
The Advisory Group recommended that target organ information be included when possible in future
evaluation statements. Such target organ information should be restricted to epidemiological data on
human cancer and was anticipated to concern experimental data on only rare occasions.
Accordingly, the matter should be addressed in the Preamble, specifically with reference to the
evaluation of epidemiological data. The need for a specific format for the statement of such
information was recognized. The procotol endorsed by the Advisory Group would provide a general
epidemiology evaluation sentence, followed by a separate sentence to specify the target organ(s) or
tissue(s), as in the statement for solar radiation:
'There is sufficient evidence in humans for the carcinogenicity of solar radiation. Solar
radiation causes cutaneous malignant melanoma and nonmelanocytic skin cancer.'
The Advisory Group noted that a Monograph Working Group remains free to add further clarifying
statements in relation to any consideration after the final evaluation. The 'Overall Evaluation'
statements, however, are unlikely to refer to target organ. A need to refer to the route of exposure in
this context was not recognized. In further discussion it was proposed that making reference to
target organ should be restricted to sufficient evidence statements only. In light of the principle of
identification of target organs being included in evaluation statements, the Advisory Group
recommended that Group-1 and -2A evaluations be revisited, and target organs identified, where
possible.
7.4 The IARC Monographs and Public Health
"In the recent past, critical comments on the IARC Monographs Programme have been
published, one argument being that the Programme has 'lost its focus on public health'.
There have been proposals to allow representatives of public health organizations and nongovernmental groups (e.g., environmentalists) to attend Monograph Working Group
meetings, to 'counterbalance the views of industry-associated participants'. Up to now, the
procedure to select meeting participants has been based almost exclusively on their scientific
expertise in the area under review and their possible contribution to the discussions during
the meeting. Should the Programme consider a revision of the selection procedure,
differentiating between 'active' representatives and 'silent' observers?"
- Critical comments on the IARC Monographs Programme
The Advisory Group noted that criticisms of the Monographs evaluation process, and of the
membership of particular Working Groups had been published (see references). The Advisory
Group affirmed that credibility, acceptability and accuracy of Monographs must be central to the
whole process, from selection of Working Group members to the publication of the books. Published
criticisms have involved arguments that the IARCMonographs no longer focus on public health, that
they are under undue influence of the industry, and that they do not adequately address conflicts of
interests. Furthermore, it has been argued that Monograph Working Groups are an unbalanced
representation of the entire community. The Advisory Group strongly disagreed with these
allegations and formally adopted a statement of repudiation (see Preface). It was stressed that the
IARC Monographs are the result of a rigorous scientific exercise aimed at reaching evaluations of
cancer hazards. Although the IARC Monographs evaluations have a strong impact on public health
policy, the Programme should not be regarded as a public health activity: the Monographs provide
the scientific basis for public health decisions.
It was noted that the Monographs evaluations and their public health implications are a matter of
particular concern for developing countries, where public health authorities are often not adequately
informed, while exposure situations are sometimes alarming. It was argued that governmental and
non-governmental organizations should make a joint effort with the industry in these countries to
change technologies and reduce exposures. The IARC Monographs should be made more easily
available to the responsible authorities at the country level, e.g., through the regional Offices of the
WHO.
The Advisory Group recommended that the relationship of Monographs evaluations to public health
principles and implementation of public health measures should be addressed in the Preamble.
- Re-evaluations
The basis upon which an evaluated agent could be placed in a category of lower or higher concern
('downgrading, upgrading') was discussed by the Advisory Group, recognizing that there may be a
misconception that no compound could ever be re-evaluated by placing it in a lower category.
The Advisory Group was well aware of the fact that rigorous, science-based criteria to reach such reevaluations are drafted and discussed during special meetings by ad hoc Scientific Publications be included in the Preamble.
- Monograph Working Group Meeting participants
The Advisory Group agreed that the IARC Monographs Programme is a purely scientific activity, in
which science must remain the main focus.
The procedure to select Working Group members and other meeting participants was explained and
discussed. The following categories are currently specified in the Monographs: Working Group
members (the only category with voting rights to reach an evaluation), representatives (from
funding organizations), observers (industry, trade unions, etc.), and secretariat (participants
associated with the Programme, others from within IARC, or from elsewhere in WHO). Scientific
expertise in the area under review is the main criterion for inviting experts to join a Working Group.
A reasonably balanced geographic distribution of participants is important, but secondary.
Representatives from funding organizations are always invited. Interested parties (trade unions,
industry) may propose participants, who are then invited as observers, always taking into account
their scientific background and possible contribution to the meeting. Beyond scientific standing,
involvement in public health should also be weighed. Affiliations are not necessarily considered in
the first place: academics may be as dependent on industry funding as industry employees. When
formally invited, proposed participants are asked to indicate their interests and possible conflicts on
the WHO 'Declaration of Interests' Form.
In general, the Advisory Group was in agreement with this procedure, but it was noted that terms
such as 'representatives', as currently used, may be misunderstood. It was recommended that the
procedure to select and invite meeting participants be described in detail in the Preamble and/or on
the Monographs' web pages.
- Conflicts of interests
The Advisory Group agreed that selection of Working Group meeting participants, including
observers, should remain based on their scientific expertise and their possible contribution to the
meeting, taking into account the information provided in their 'Declaration of Interests'. In
exceptional cases, proposed participants have been dis-invited after receipt of their Declaration.
Scientists employed by industry may be authoritative investigators and hence quite valuable
members of a Working Group. Because the Monographs review and assess publicly available
scientific data - not just the participants' own publications - care must be taken not to exclude
potential participants for the wrong reasons, as in fact there is very little room for one or two
individuals to influence an entire Working Group.
'Conflict of interests' is a very wide concept: apart from commercial and financial interests, the
scientific agenda of experts from academia may also influence their opinion. A more precise
distinction should perhaps be made between direct and indirect interest (direct honorarium vs
funding of a university department). It was realized that scientists may also 'benefit' from IARC
evaluations because it could facilitate their obtaining future grants. The perception of conflicts
should be alleviated by transparency, and by adding more detailed questions and examples in the
'Declaration of Interests' Form. The suggestion was made that experts from industry should not write
draft documents for the Monographs , and should not be allowed to participate as full Working
Group members with voting rights. On the other hand, the author of the key publications in a certain
area may be biased as well. It was stressed that a scientifically balanced Monograph is dependent
on a broad range of expert contributors. The Advisory Group noted that rigorous exclusion criteria
may in fact be counterproductive: if the 'conflict of interests' issue is taken too far, there will be no
more experts left to invite.
The Advisory Group agreed that, in the selection process of Working Group members, transparency
and accountability are the most important criteria. It is the task of the Monographs Programme to
reach a correct and - also geographically - balanced representation in the Working Group, down to
the subgroup level. The type and number of agents to evaluate should also be carefully considered:
if too many compounds are under review in a particular Monograph, a single expert may dominate
the discussion on a particular topic, which should be avoided. It was noted that evaluations of the
German MAK Committee are checked and - if necessary - corrected afterwards by the scientific
staff. Adoption of a 'post-meeting' review procedure would be impossible with Monographs
evaluations, which are made by the Working Group, not by the IARC.
Options to increase transparency were considered. There was consensus among Advisory Group
members on the recommendation not to invite individuals as 'silent observers' at Monograph
meetings. At present, observers do not receive writing assignments before the meeting and they do
not participate in the voting to reach an evaluation, but they may participate in the discussions
during the meeting. The Advisory Group agreed with this, but recognized the need for clear
guidance with respect to the general tasks and duties and 'conflicts of interests' of participants. This
guidance should be given before the meeting to all involved.
The Advisory Group noted that the Programme need not necessarily change its procedures, but
should be more transparent with the selection of participants and the protocol during the meeting, in
order to allay current criticism. The Group recommended that the issues of 'bias of opinion' and
'conflict of interests' be discussed in the Preamble.

7.5 Re-evaluations to take account of changed industrial hygiene or mode of exposure
"How should the IARC Monographs Programme handle requests from modernizing industries
to re-evaluate industrial processes that have been evaluated previously on the basis of
exposure conditions that are no longer relevant?
In recent years, Working Groups have been asked to define as clearly as possible what is
being evaluated. In some of the earlier Monographs reviewing exposures in industrial
processes, the text of the final evaluations does not specify a particular process or exposure
condition in cases where it would have been possible to do so. Improvement of technologies
and working conditions, leading to lower exposures, may lead to the conclusion that it may
no longer be appropriate to apply the previous classification to the current conditions in the
industry. A case in point is the classification of 'Aluminium production' in Group 1. The
Monographs (Vol. 34 and Supplement 7) mention the pitch volatiles released during the socalled Söderberg process as possible causative agents. This process is being phased out,
and in many countries new aluminium production plants are no longer allowed to start up this
process."
The Advisory Group was asked to consider whether re-evaluations of, e.g., occupational exposures
should be made to take account of current or new processes nominally involving the exposure
defined in the Monograph. An example was the consideration that aluminium production (classified
in 1987 as carcinogenic to humans, Group 1) by some modern technologies may involve less
exposure to PAHs than was previously the case. A similar problem may be identified in relation to
new drug formulations (hormonal contraceptives, radiotherapy with X-rays, chemotherapy, etc.),
with more modern preparations or treatment regimens being claimed to be less harmful.
The Advisory Group noted that it may take considerable time before relevant data become available
on the effects of 'improved' exposure conditions to allow a re-evaluation. In the case of aluminium
production, the present evaluation is misread and misinterpreted: in fact, the Monograph does give
the information required to arrive at a proper interpretation of the evaluation. On the other hand, the
Programme should in general consider the need for an updated evaluation when exposure
conditions have completely changed and previous evaluations may not have been precise enough.
In some instances the matter may be addressed by making more specific evaluations, e.g. , on the
key compounds involved. Previous Advisory Groups also considered that when re-evaluating
current IARC Monographs on industrial exposure circumstances, future Working Groups should
address specific processes or specific chemicals, in contrast to evaluating whole industries in which
processes may have changed over time and place. In this context, reference was again made to the
universality of the IARC Monographs evaluations, rather than having a role in assessing particular
situations.
The Advisory Group concluded that this issue did not warrant adoption of any new policy. In
connection with the industrial example given above, it was noted that while methodologies and
products may have improved in the developed world, old methodologies may still prevail in the
developing world. Moreover, with reference to the rubber industry by way of example, it was argued
that new processes did not necessarily exclude a carcinogenic hazard previously identified.

7.6 Risk assessment
At present, there is no 'risk assessment' chapter in the Monographs , nor is the topic mentioned in
the Preamble. The Advisory Group discussed a proposal, submitted by one of its members, to
include in forthcoming Monographs a section on risk assessment for the agent(s) under review,
giving reference to and short reviews of published papers on the topic. It was noted that experts
with relevant professional training would be required both in the IARC secretariat and in the
Working Groups, to evaluate the relevance and merit of the literature cited.
According to the proposal, a first step could be to provide the users of the Monographs with
information on published literature on risk assessment. Caution was expressed with regards to the
appreciation from NCI for this extension of Monographs ' content. On the other hand, the EU
would welcome this addition to the Monographs. Another view was expressed concerning the
change in information provided by the literature, with an impact on evaluation and risk assessment
for compounds under review, and the need to adapt to this. Insofar as relevant information is
available that could contribute to risk assessment, it should be used and included. The suggestion
was made to organize separate Meetings, apart from those of the Working Groups, to address this
issue. It was not envisaged that Working Groups themselves embark on risk assessment.
The Advisory Group noted that there are many different approaches to (quantitative) risk
assessment. In the case of epidemiological data an approach to such an assessment would
perhaps be feasible (calculations of relative risk, e.g., from meta-analyses). With experimental data
in animals interpolations may be possible, but extrapolations beyond the set of available data may
be inaccurate, due to the assumptions involved. The Advisory Group argued that there are only very
few low-dose carcinogenicity studies in experimental animals that allow this type of calculations. It
should also be realized that risk assessment should be distinguished at the individual level and at
the population level, the latter including information on the prevalent exposure in a given population.
The current Monographs provide hazard evaluations, which have a wide and even global validity.
Risk assessment statements are linked to specific populations, specific regions, and specific
exposure conditions, and may not be applicable elsewhere. A paragraph outlining this limitation
should be added to the Preamble.
The Advisory Group expressed concern about the complexity of the issue and the amount of work
involved, in particular in case of the use of animal data, where assumptions and extrapolations have
to be made. Furthermore, if a section on risk assessment were to be included in forthcoming
Monographs , there will be a demand for a similar statement on agents evaluated previously. It was
considered that 'risk assessment' should be included as a discussion topic in a broad meeting to
assess strategic developments of the IARC Monographs Programme.

8. List of topics to be considered in revising the IARC Monographs Preamble
It was noted by the Advisory Group that changes or additions to the Monographs Preamble, as
proposed in various sections of this Report, warrant a special Working Group to be convened for
that purpose. The recommendations of the Advisory Group on this point are summarized below.
●

●

●

●

●

●

●

●

The Advisory Group proposed consideration of appropriate changes to the Monographs
Preamble to address the relationship of evaluations in IARC Monographs with those of other
organizations. The Advisory Group also noted that the organization of a meeting on this topic
with other evaluating authorities would be useful.
The Advisory Group recommended that the need to refer 'post-evaluation' literature
references to the IARC should be emphasized in the Monographs Preamble more
prominently and specifically than is presently the case.
The Advisory Group recommended that information on the target organ for cancer be
included when possible in future evaluation statements. This issue should be addressed in
the Monographs Preamble, specifically with reference to the evaluation of epidemiological
data and the use of a specific format for the statement of such information.
The Advisory Group recommended that the relationship of Monographs evaluations to public
health principles and implementation of public health measures should be addressed in the
Monographs Preamble.
The Advisory Group proposed that the specific criteria for re-evaluation of agents to a
category of higher or lower concern - which are outlined in various IARC Scientific
Publications - be included in the Monographs Preamble.
The Advisory Group recommended that the procedure to select and invite Monograph
meeting participants be described in detail in the Monographs Preamble.
The Advisory Group recommended that the issues of 'bias of opinion' and 'conflict of interests'
be discussed in the Monographs Preamble.
The Advisory Group recommended that a paragraph be added in the Monographs Preamble
outlining the limitations of risk assessment statements, which - in contrast to Monographs'
hazard evaluations - pertain to specific populations, regions and exposure conditions.

Table 1. High-priority agents outstanding since the previous
IARC Monographs Advisory Group Meeting (Sept. 1998)
nominated this time

current IARC classification

tert-butylalcohol

no

--

1,2-diphenylhydrazine

no

--

lead and lead compounds

yes

Group 2B/3 (S7, 1987)

polybrominated biphenyls

no

Group 2B (S7, 1987)

polychlorinated biphenyls

no

Group 2A (S7, 1987)

bitumens (refined bitumens)

yes

Group 3/2A (S7, 1987)

diesel engine exhausts

yes

Group 2A (1989)

diesel fuels

no

Group 2B/3 (1989)

gasoline engine exhausts

yes

Group 2B (1989)

gasoline (leaded and unleaded)

no

Group 2B (1989)

alcohol drinking

yes

Group 1 (1988)

moist oral snuff and associated
•nitrosamines

yes

Group 1 (S7, 1987)

primidone

no

--

salicylazosulfapyridine

no

--

nitrates/nitrites and endogenous
•nitrosamine formation

yes

planning meeting needed

air pollution

yes

planning meeting needed

DDT

no

Group 2B (1991)

Table 2. Agents or exposures nominated for (re)evaluation in future IARC Monographs
Industrial chemicals

Carbon black
Ethylbenzene
Ethylene glycol monobutylether (2-butoxyethanol)
Fluid catalytic cracking oil (slurry oil)
Formaldehyde
Halothane
Lead and lead compounds
Naphthalene
Propylene glycol monomethylether (1-methoxy-2-propanol)
Vanillin

Complex mixtures

Bitumens
Diesel engine exhaust
Gasoline engine exhaust

Occupational exposures or
occupations

Aluminium production

Lifestyle factors

Alcohol drinking
Moist oral snuff and associated nitrosamines
NNK
NNN
Psychological stress/depressed behaviour in relation to breast
cancer

Pharmaceutical drugs

Histamine-2 receptor antagonists, e.g., cimetidine, famotidine,
nizatidine, ranitidine

Food additives, contaminants
and components

Urethane

Naturally occurring substances

Methyleugenol
Nitrates/nitrites and endogenous nitrosamine formation
Ptaquiloside

Environmental contaminants

Air pollution
Benzene
Methyl-t-butyl ether (MTBE)
Sulfur dioxide
Sun radiation

Pesticides

2,4-D

Sixth IARC Monographs Advisory Group on priorities for future evaluations
Priority List of agents and exposures to consider in future IARC Monographs
Agent
(present evaluation)

Priority
(urgency)

Comments

Carbon black (2B)

high

New epidemiological studies (most informative:
carbon black production)
No new animal carcinogenicity data
Mechanistic discussion (ultrafine-particle issue)

Ethylbenzene (2B)

low

No epidemiological studies relevant for re-evaluation
New animal carcinogenicity data

Ethylene glycol monobutylether
(2-butoxyethanol), propylene
glycol monomethylether (1methoxy-2-propanol) and some
related glycol ethers

high

No epidemiological studies relevant for
(re)evaluation
NTP carcinogenicity study in rats and mice
Widespread use and public health concern

Fluid catalytic cracking oil (2B)

delete

No epidemiological studies relevant for re-evaluation
No new animal carcinogenicity data

Formaldehyde (2A)

high

New epidemiological studies available; two more will
be finished soon
No new animal carcinogenicity data
Complex mechanistic data

Glutaraldehyde (and other
aldehydes)

low

Used as substitute for formaldehyde
NTP carcinogenicity study in rats or mice

high

In combination with formaldehyde

Halothane (3)

delete

No new data relevant for re-evaluation
Recent Dutch evaluation provides no new evidence
of carcinogenicity

Lead and lead compounds
(2B/3)

high (urgent)

New epidemiological studies and meta-analysis
available
New NTP document available soon
Complex mechanistic data

Organic fibres: para-aramid,
cellulose, polyvinyl alcohol
(PVA)

high

Some epidemiological data available
Animal carcinogenicity data available on p-aramid,
cellulose and PVA (mechanistic issues; durability,
study design)
Widely used as substitutes for MMVF

Titanium dioxide

high

On-going epidemiological studies
Mechanistic discussion (ultrafine-particle issue) (see
carbon black)

Agent
(present evaluation)

Priority
(urgency)

Comments

Vanillin

delete

No relevant data available

Bitumen (US: asphalt) (2B/3)

high

No new conclusive evidence
Several on-going epidemiological and animal
carcinogenicity studies

Diesel engine exhaust (2A)

high

Extensive new epidemiological studies, re-analyses
and meta-analyses
Potential major public health relevance
In combination with gasoline engine exhaust

Gasoline engine exhaust (2B)

low

No animal data for gasoline exhaust
Few epidemiological studies specifically addressing
gasoline exhaust

high

In combination with diesel engine exhaust

Industrial chemicals

Complex mixtures

Occupational exposures or occupations
Aluminum production (1)

delete

No new data relevant for re-evaluation of specific
processes

Wood dust (hard and soft
wood) (1)

delete

Difficult to disentangle soft and hard wood effects
Recent SCOEL evaluation provides no new
evidence

Alcoholic beverages (1)

high

- additional cancer sites (breast, liver, colorectal
cancer)
- better knowledge of mechanisms of action

Smokeless tobacco including
moist oral snuff (1)

high

- epidemiology data on moist snuff and other
smokeless tobacco products
In combination with nicotine-derived nitrosamines

Nicotine-derived nitrosamines
(i.e., NNN, NNK) (2B)

high

- new mechanistic data and human exposure
information using biomarkers
In combination with smokeless tobacco

high

- evidence of additional cancer sites for oral
contraceptives (OC) (cervical cancer, especially in
HPV-positive women) and hormone replacement
therapy (HRT) (breast cancer and ovarian cancer)
- new practices and dosages

high

This topic was evaluated recently and some studies
are still on-going (HRT)

Agent
(and present evaluation)

Priority
(urgency)

Comments

Treatment regimens related to
acid peptic disease

high

- this topic will be combined with a review of
Helicobacter pylori infection
- new data on aetiology of H. Pylori
- widespread exposure of the regimens

Primidone

high

- long-term use as anti-epileptic
- NTP animal carcinogenicity study

Salicylazosulfapyridine

high

- long-term human exposure as anti-inflammatory
drug
- NTP animal carcinogenicity study

Lifestyle factors

Pharmaceutical drugs
Oral contraceptives (1)
Hormone replacement therapy
(2B/1)

Food additives, contaminants and components
Urethane (2B)

- new mechanistic data
- NTP report will soon be available
high

Within the framework of a re-evaluation of ‘alcoholic
beverages’

Growth hormones (GH)

low

- children with growth deficiencies are given GH
- possible human exposure because GH is given to
cattle
- animal data show increase in mammographic
densities and prostatic hyperplasia in macaques

Methyl eugenol

low

- widespread but low human exposure
- NTP animal carcinogenicity study

Nitrate, nitrite and endogenous
nitrosation

high

- epidemiological studies on fertilizer workers and on
nitrate in drinking water
An ad hoc planning meeting is needed to define the
scope of this Monograph

Ptaquiloside and bracken fern

high

- new animal carcinogenicity data and some
epidemiology in relation to bracken fern

Insulin-like growth factors (IGF)

low

- increase in endogenous IGF concentration in
serum would lead to increase in breast, prostate and
colon cancer. This is supported by on-going in vitro
studies
- IGF-1 present in cows’ milk, possibility of human
exposure
- data on transgenic animals are available

Agent
(and present evaluation)

Priority
(urgency)

Comments

Air pollution

high

Could be divided into
- outdoor air pollution
- indoor air pollution
An ad hoc planning group should convene to define
the scope of this/these monograph(s)

Benzene (1)

low

- additional organ sites
- new mechanistic data
International meeting on benzene to be held soon

Methyl-t-butylether (MTBE) (3)

delete

No new data since previous evaluation

Microcystins and blue-green
algae

high

- individuals exposed through food/water
consumption

Sulfur dioxide (SO2) (3)

low

- new epidemiology data

high

When considered in a Monograph on ‘air pollution’.

Chlordecone (2B)

delete

- no new data relevant for a re-evaluation

Chlorophenoxy herbicides (2B)

Low

- some new epidemiology data

DDT (2B)

Low

- some new epidemiology data
Could be evaluated together with chlorophenoxy
herbicides

Naturally occurring substances

Environmental contaminants

Pesticides

Acrylamide (2A)*

* The Advisory Group discussed the issue of ‘acrylamide in food’, which has recently attracted much
attention. As many new data will become available in the next few years, a re-evaluation will be necessary
in the not too distant future.
The Advisory Group also discussed some metals with increasing exposure (aluminum, palladium, titanium,
uranium) and noted that a Workshop on ‘Mechanisms of metal carcinogenisis’ may be warranted to
discuss the potential for combined evaluation of some metals, in the absence of metal-specific data on
carcinogenicity in epidemiological studies and in experimental animals.
The Advisory Group discussed the topic ‘Psychological stress/depressed behaviour in relation to breast
cancer risk' - which was nominated for evaluation - and noted that some epidemiological studies are
available. The Group did not recognize the need to place this topic on the Priority List.

