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IARC Preamble

The agent is described according to the wording of one of the following categories, and the
desgnated group isgiven. The categorization of an agent isa matter of scientific judgement thet
reflects the srength of the evidence derived from gudies in humans and in experimenta
animasand from mechanigtic and other rlevant deata

Group 1: The agent is carcinogenic to humans.

This category is used when there is sufficient evidence of carcinogenicity in humans.
Exceptiondly, an agent may be placed in this category when evidence of carcinogenicity in
humansisless than sufficient but there is sufficient evidence of carcinogenicity in experimenta
animas and strong evidence in exposed humans that the agent acts through a relevant
mechanism of carcinogenicity.

Group 2.

This category includes agents for which, a one extreme, the degree of evidence of
carcinogenicity in humansis dmog sufficient, aswell asthose for which, at the other extreme,
there are no human data but for which there is evidence of carcinogenicity in experimenta
animas. Agents are assigned to either Group 2A (probably carcinogenic to humans) or Group
2B (possibly carcinogenic to humans) on the bads of epidemiologicd and experimentd
evidence of carcinogenicity and mechanidic and other relevant data. The terms probably
carcinogenic and possibly carcinogenic have no quantitative sgnificance and are used Smply
as descriptors of different levels of evidence of human cardnogenicity, with probably
carcinogenic sgnifyingahigher leve of evidencethan possibly carcinogenic.
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Group 2A: The agent is probably carcinogenic to humans.

This category is used when there is limited evidence of carcinogenicity in humans and
sufficient evidence of carcinogenicity in experimentd animals. In some cases, an agent may be
classfied in this category when thereisinadequate evidence of carcinogenicity in humansand
sufficient evidence of carcinogenicity in experimenta animals and srong evidence that the
carcinogeness is mediated by a mechaniam that dso operates in humans. Exceptiondly, an
agent may be cdassfied in this caegory soldy on the bass of limited evidence of
carcinogenicity in humans. An agent may be assgned to this category if it clearly belongs,
based on mechanigtic condderations, to aclass of agentsfor which one or more membershave
been classfiedin Group 1 or Group 2A.

Group 2B: The agent is possibly carcinogenic to humans.

This category is used for agents for which there is limited evidence of carcinogenicity in
humans and |ess than sufficient evidence of carcinogenicity in experimental animds. It may
aso be usad when there is inadequate evidence of carcinogenicity in humans but there is
sufficient evidence of carcinogenicity in experimenta animals. In someingances, an agent for
which there is inadequate evidence of carcinogenicity in humans and less than sufficient
evidence of carcinogenicity in experimental animals together with supporting evidence from
mechanistic and other rlevant datamay be placed in thisgroup. An agent may beclassfiedin
thiscategory solely on the basisof strong evidence from mechanigtic and other rlevant deta.

Group 3: The agent is not classifiable as to its carcinogenicity to humans.

Thiscategory isused most commonly for agentsfor which the evidence of carcinogenicity is
inadequate in humans and inadequate or limited in experimenta animas Exceptiondly,
agents for which the evidence of carcinogenicity is inadequate in humans but sufficient in
expeaimental animals may be placed in this category when there is srong evidence thet the
mechanism of carcinogenicity in experimenta animasdoesnot operatein humans.

Agentsthat do not fal into any other group are dso placed in this category. An evauationin
Group 3 is not a determination of non-carcinogenicity or overdl safety. It often means that
further research is needed, especidly when exposures are widespreaed or the cancer data are
conggent with differing interpretations.
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Group 4: The agent is probably not carcinogenic to humans.

This category is used for agentsfor which thereisevidence suggesting lack of carcinogenicity
inhumansand in experimental animals. In someingtances, agentsfor which thereisinadequate
evidence of carcinogenicity in humans but evidence suggesting lack of carcinogenicity in
expeimenta animas, conggtently and strongly supported by abroad range of mechanigtic and
other rlevant data, may be classfied inthisgroup.

IARC Preamble

(b) Carcinogenicity in experimental animals

Carcinogenicity in experimenta animals can be evauated usng conventional bioassays,
bioassays that employ geneticaly modified animas, and other in-vivo bicassays thet focuson
one or more of the critical Sages of carcinogenesis. In the absence of data from conventiond
long-term bicassays or from assayswith neoplasaasthe end-point, condgently postiveresults
in severa modelsthat address severd stagesin the multistage process of carcinogenesisshould
be congdered in eval uating the degree of evidence of carcinogenicity in experimental animals.

The evidence rdevant to carcinogenicity in experimenta animasis classfied into one of the
following categories

Vivo

Sufficient evidence of carcinogenicity: The Working Group condders that a causd
relationship has been established between the agent and an increasad incidence of maignant
neoplasms or of an gppropriate combination of benign and maignant neoplasmsin (a) two or
more gpecies of animas or (b) two or more independent studies in one species carried out a
different times or in different laboratories or under different protocols. An increased incidence
of tumoursin both sexes of asingle speciesin awell-conducted study, idedlly conducted under
Good Laboratory Practices, can aso providesufficient evidence.
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A sngle sudy in one species and sex might be congdered to provide sufficient evidence of
carcinogenicity when maignant neoplasms occur to an unusua degree with regard to
incidence, Site, type of tumour or age a onset, or when there are srong findings of tumours a
multiplestes

Limited evidence of carcinogenicity: The data suggest acarcinogenic effect but arelimited for
meaking adefinitive evauation because, eg. (a) theevidence of carcinogenicity isrestrictedtoa
sngle experiment; (b) there are unresolved questions regarding the adequacy of the design,
conduct or interpretetion of the studies; (c) the agent increases the incidence only of benign
neoplasms or lesions of uncertain neopladtic potentid; or (d) the evidence of carcinogenicity is
restricted to sudies that demondtrate only promoting activity in a narrow range of tissues or
organs.

Inadequate evidence of carcinogenicity: The sudies cannat be interpreted as showing either
the presence or dosence of a carcinogenic effect because of mgor quditative or quantitative
limitations, or no dataon cancer in experimenta animalsareavailable.

Evidence suggesting lack of carcinogenicity: Adequate udiesinvolving & least two species
are available which show thet, within the limits of the tests used, the agent isnot carcinogenic.
A conclusion of evidence suggesting lack of carcinogenicity isinevitably limited to the species,
tumour Sites, age at exposure, and conditionsand level sof exposure sudied.
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