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This group is used for agents with agent with limited evidence of carcinogenicity in animals in the absence of human data.

(EbTOT—HH < BERERTRER/QERL)

It includes a wide variety of evidence, e.g., (a) a malignant tumor response in a single well-conducted experiment that does not meet conditions for sufficient evidence, (b) tumor responses of marginal statistical significance in studies having

inadequate design or reporting, (c) benign but not malignant tumors with an agent showing no response in a variety of short-term tests for mutagenicity, and (d) responses of marginal statistical significance in a tissue known to have a high or

variable background rate.
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Finally, the bodies of evidence included within each
stream of evidence are considered as a whole, in order to
reach an overall evaluation of the carcinogenicity of the
agent to humans. The three streams of evidence are
integrated and the agent is classified into one of the
following categories (see Table 4), indicating that the
Working Group has established that:
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Group 1: The agent is carcinogenic to humans.

This category applies whenever there is sufficient
evidence of carcinogenicity in humans. In addition, this
category may apply when there is both strong evidence in
exposed humans that the agent exhibits key characteristics
of carcinogens and sufficient evidence of carcinogenicity
in experimental animals.
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This category generally applies when the Working Group
has made at least two of the following evaluations, including
at least one that involves either exposed humans or human

Group 2A: The agent is probably carcinogenic to humans.
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cells or tissues:
* Limited evidence of carcinogenicity in humans,
» Sufficient evidence of carcinogenicity in experimental
animals,
» Strong evidence that the agent exhibits key
characteristics of carcinogens.

If there is inadequate evidence regarding carcinogenicity
in humans, there should be strong evidence in human cells
or tissues that the agent exhibits key characteristics of
carcinogens. If there is limited evidence of carcinogenicity
in humans, then the second individual evaluation may be
from experimental systems (i.e. sufficient evidence of
carcinogenicity in experimental animals or strong evidence
in experimental systems that the agent exhibits key
characteristics of carcinogens).

Additional considerations apply when there is strong
evidence that the mechanism of carcinogenicity in
experimental animals does not operate in humans for one or
more tumour sites. Specifically, the remaining tumour sites
should still support an evaluation of sufficient evidence in
experimental animals in order for this evaluation to be used
to support an overall classification in Group 2A.

Separately, this category generally applies if there is
strong evidence that the agent belongs, based on
mechanistic considerations, to a class of agents for which
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one or more members have been classified in Group 1 or
Group 2A.
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Group 2B: The agent is possibly carcinogenic to humans.
This category generally applies when only one of the
following evaluations has been made by the Working
Group:
* Limited evidence of carcinogenicity in humans,
» Sufficient evidence of carcinogenicity in experimental
animals,
» Strong evidence that the agent exhibits key
characteristics of carcinogens.

Because this category can be based on evidence from
studies in experimental animals alone, there is no
requirement that the strong mechanistic evidence be in
exposed humans or in human cells or tissues. This category
may be based on strong evidence in experimental systems
that the agent exhibits key characteristics of carcinogens.

As with Group 2A, additional considerations apply when
there is strong evidence that the mechanism of
carcinogenicity in experimental animals does not operate in
humans for one or more tumour sites. Specifically, the
remaining tumour sites should still support an evaluation of
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sufficient evidence in experimental animals in order for this
evaluation to be used to support an overall classification in
Group 2B.
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Group 3: The agent is not classifiable as to its
carcinogenicity to humans.

Agents that do not fall into any other group are generally
placed in this category.

This includes the case when there is strong evidence that
the mechanism of carcinogenicity in experimental animals
does not operate in humans for one or more tumour sites in
experimental animals, the remaining tumour sites do not
support an evaluation of sufficient evidence in experimental
animals, and other categories are not supported by data
from studies in humans and mechanistic studies.

An evaluation in Group 3 is not a determination of non-
carcinogenicity or overall safety. It often means that the
agent is of unknown carcinogenic potential and that there
are significant gaps in research.

If the evidence suggests that the agent exhibits no
carcinogenic activity, either through evidence suggesting
lack of carcinogenicity in both humans and experimental
animals, or through evidence suggesting lack of
carcinogenicity in experimental animals complemented by
strong negative mechanistic evidence in assays relevant to
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human cancer, then the Working Group may add a sentence
to the evaluation to characterize the agent as well-studied
and without evidence of carcinogenic activity.
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(b) Carcinogenicity in experimental animals

The evidence relevant to carcinogenicity from studies in
experimental animals is classified into one of the following
categories:
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Sufficient evidence of carcinogenicity:

A causal relationship has been established between
exposure to the agent and cancer in experimental animals
based on an increased incidence of malignant neoplasms
or of an appropriate combination of benign and malignant
neoplasms in (a) two or more species of animals or (b) two
or more independent studies in one species carried out at
different times or in different laboratories and/or under
different protocols. An increased incidence of malignant
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neoplasms or of an appropriate combination of benign and
malignant neoplasms in both sexes of a single species in a
well-conducted study, ideally conducted under Good
Laboratory Practices (GLP), can also provide sufficient
evidence.

Exceptionally, a single study in one species and sex may
be considered to provide sufficient evidence of
carcinogenicity when malignant neoplasms occur to an
unusual degree with regard to incidence, site, type of
tumour, or age at onset, or when there are marked findings
of tumours at multiple sites.

SHUZEER. IABRY(C(E GLP O N THEESZARER(ICH 0N

T, 1EEOSIOHDIE CRMHEEX (LEHIMHEEETD
BI4HEE S EMEBORERMENUTTZEE [+725HL
EIRDED.

1 FEREDEMIDR A DI ZFRVWVZEMOER TH o> TE. F
4R, BML EEOBEE L (IREFHRCEALT. EEME
ETEHEFSINRELCSGE. X(E EBEEMIICH T DRSS
IEEFIRMNDDIZEE. FIFMAC, [T+O75HL] SHEien
BT ENDD,

Limited evidence of carcinogenicity:

The data suggest a carcinogenic effect but are limited
for making a definitive evaluation because, for example,
(a) the evidence of carcinogenicity is restricted to a single
experiment and does not meet the criteria for sufficient
evidence; (b) the agent increases the incidence only of
benign neoplasms or lesions of uncertain neoplastic
potential; (c) the agent increases tumour multiplicity or
decreases tumour latency but does not increase tumour
incidence; (d) the evidence of carcinogenicity is restricted
to initiation—promotion studies; (e) the evidence of
carcinogenicity is restricted to observational studies in non
laboratory animals (e.g. companion animals); or (f) there
are unresolved questions about the adequacy of the design,

Fh A MEDBRTERRFEHL :

F—IMSFENAMERNREENDA,. FIZELTFDL SR

NS, RENREHNZIT D (CIIRFEN D DIHE.

(@) FEMNAEOTHULEIRDIHER(CBRS. HD [+0733
L] DIKEE(TZELIRUN,

(b) HEARTH. BUEEXILEFERRDRIREMEN A
BRI MR DI DFEERZIEINEE D,

(c) HEUERARITE. IEBENFRE UIcBROFAEDIENNN
EEOB AR Z RO EE DN, EEORERIENEE
TR0\,

(d) BEONAEDIHUNN A ST —> 3> ~TOF—33 >4




conduct, or interpretation of the available studies.
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Inadequate evidence of carcinogenicity:

The studies cannot be interpreted as showing either the
presence or the absence of a carcinogenic effect because of
major qualitative or quantitative limitations, or no data are
available on cancer in experimental animals.
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Evidence suggesting lack of carcinogenicity:

A Well-conducted studies (e.g. conducted under GLP)
involving both sexes of at least two species are available
showing that, within the limits of the tests used, the agent
was not carcinogenic. The conclusion of evidence
suggesting lack of carcinogenicity is limited to the species,
tumour sites, age at exposure, and conditions and levels of
exposure covered by the available studies.
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1. Is electrophilic or can be metabolically activated to an
electrophile

2. |s genotoxic

3. Alters DNA repair or causes genomic instability

4. Induces epigenetic alterations

5. Induces oxidative stress

6. Induces chronic inflammation

7. Is immunosuppressive

8. Modulates receptor-mediated effects

9. Causes immortalization

10. Alters cell proliferation, cell death, or nutrient supply
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