




Overall evaluations: some examples
IARC  (most

recent revision)
ROC 12th 

REPORT (2011)
EUROPEAN 

UNION

1,2-dichloroethane 2 B (1999) * 2

Acrylonitrile 2 B 1999 * 2

Styrene 2 B (2002) *

Stiyene 7,8 oxide 2 A (1994) * 2
Benzene 1 (2009) ** 1

PCBs 2 A (1987) *

2,3,7,8-TCDD 1 (2009) **

*   Reasonably anticipated to be a human carcinogen
**  Known to be a human carcinogen



IARC Monographs: overall evaluations (2006 preamble)

Group I Epi sufficient
Epi less than sufficient + expt sufficient + carcinogenesis related
effectsin exposed humans (*) 

Group 2 A Epi limited + expt sufficient
Epi inadequate + expt sufficient + mechanismin animals occurs
also in humans.
Epi limited (*)
Agent belongs to group of substances with relevantmechanismof
action, among which at least one 1 or 2 A

Group 2 B Epi limited + expt sufficient
Epi inadequate + expt sufficient
Epi inadequate + expt limited or inadequate + mechanistic
considerations (*)
Mechanistic considerations + other relevantinformation (*)

Group  3 Epi inadequate + expt inadequate or limited

(*) circumstance to be considered exceptionally



IARC Monographs

Separate evaluation of published studies on:

�Epidemiological evidence
�Results of long-term experimental studies
�Other relevant data

IARC categories refer only to the strength of the evidenc e
that an agent is a carcinogen and not to its carcinogenic
potency. 

http://monographs.iarc.fr/ENG/Preamble/currentb6eva lrationale0706.php
(26 gennaio 2006)



IARC appreciates the interest all parties have in seeing that the 
Monographs are the outcome of a rigorous scientific assessment free 
from any attempt at interference. These Guidelines are meant to 
convey a common understanding of the conduct expected from 
Observers at IARC Monographs meetings. 

In the spirit of transparency, Observers with relevant scientific 
credentials are welcome to attend IARC Monographs meetings. 
Observers can play a valuable role in ensuring that all published 
information and scientific perspectives are considered. The chair may 
grant Observers an opportunity to speak, generally after they have 
observed a discussion. Observers do not serve as meeting chair or 
subgroup chair, draft any part of a Monograph, or participate in the 
evaluations.

Implicit in the term "Observer" is the responsibility to observe the 
meeting and not to attempt to influence its outcome. This includes -
before and during the meeting –

Guidelines for Observers
at IARC Monograph Meetings I



- Not to contact participants before the meeting or to lobby them at any time.

- Not to send written materials to meeting participants. Pertinent scientific 
studies that are published or accepted for publication may be sent to IARC.

- Not to offer meals, drinks, social invitations, or other favours to meeting 
participants.

Participants are asked to report any contact or attempt to influence that they 
may encounter, either before or during the meeting.

To provide an atmosphere conducive to free and frank discussion, Observers 
may not make a written transcript, audio or video recording, or audio or video 
transmission of any part of the meeting.

Observers must complete the WHO Declaration of Interests, which covers 
financial interests, employment and consulting, and individual and 
institutional research support related to the subject of the meeting. Pertinent 
interests will be disclosed to the meeting participants and in the published 
volume of IARC Monographs.

Attendance at an IARC Monographs meeting is a privilege granted by 
invitation. Lack of cooperation with these Guidelines may result in an 
Observer being asked to leave the meeting and the reason disclosed to the 
meeting participants.

April 2006

Guidelines for Observers
at IARC Monograph Meetings II



IARC Monographs: Mechanistic data 

The conclusion that a mechanism operates in experimenta l animals is
strengthened by findings of consistent results in differe nt
experimental systems, by the demonstration of biologica l plausibility
and by coherence of the overall database… .

The Working Group considers whether multiple mechanism s might
contribute to tumour development, whether different mech anisms
might operate in different dose ranges, whether separa te mechanisms
might operate in humans and experimental animals and wh ether a 
unique mechanism might operate in a susceptible group. 

The possible contribution of alternative mechanisms mus t be
considered before concluding that tumours observed in exp erimental
animals are not relevant to humans. 

An uneven level of experimental support for different mech anisms
may reflect that disproportionate resources have been focu sed on 
investigating a favoured mechanism.



My concern about IARC monographs number 100

Why concentrating the tremendous effort required by the preparation

of this volume on agents whose ability to produce cancer in  humans

has already been detected?

Given its traditional attention to primary prevention, I would have

expected IARC to provide clues for the study and practical guidelines

for the management of the group 2B, possibly carcinogens for the 

human species. 

For this heterogeneous group of substances, there is a real need to

define criteria in order to convert the limited scientific results which

are currently available into options for preventive measures and into

priorities for futher research. 



Given the general paucity of epidemiological data 
and the low probability that agents listed in group
2B …. are attractive subjects for epidemiological
studies, indiscriminate downgrading of the results of
tests in experimental animals would result in 
elimination of the only indication of potential hazard
for humans for a considerable number of
environmental chemicals and chemical mixtures

Tomatis L    Ann Ist Super 

Sanità 2006;42:113-117



Hypothesis for the use of organ-specific

evaluation of group I agents

Concern

Identification of causal associations in order

to unravel mechanisms of carcinogenesis (eg

molecular targets, oncogenes etc)

To this praiseworthy aim,   do we really

need the complex and expensive exercise

underlying the preparation of vol 100 ?

Primary prevention Target organs of a carcinogen are irrelevantt

to primary prevention.

Screening for a specific cancer type in 

asymptomatic persons who have been 

exposed to a carcinogen

The adoption of screening protocols relies on 

the demonstration of their ability to improve

the natural history of cancer. Causal factors

are irrelevant.. 

Help justice to clarify court cases: knowledge 

on target organs can be of practical interest

Is this the audience for IARC evaluations? 

How sill courts interpret the meaning of 2 A 

and 2 B agents?

My concern





Acrylonitrile I

� Since 1981, all updates of the Annual Report on Car cinogens 
considers acrylonitrile as  “reasonably anticipated  to be a human 
carcinogen.”

� In the 70s, epidemiological studies estimated an ex cess of lung 
cancer. Experimental studies largely positive, incl uding  induction of 
brain tumours by inhalation. On this basis, in 1987 , IARC recognized 
limited epidemiological evidence, sufficient experi mental evidence ����

2 A

� In 1998, lack of confirmation of epidemiological fi ndings in later 
studies induced  IARC to downgrade the epidemiologi cal evidence to 
“ inadequateta ” and the overall evaluation from “ probable (2 A) ” to 
“ possible (2 B) carcinogen to humans ”.



Acrylonitrile II

� Acrylonitrile is mutagenic in vitro. Mutagenesis experiments in vivo
were negative, with the exception of studies in Dro sofila.   

� Observations following IARC re-evaluation  in 1999 include: 
� A case.control study on lung cancer suggesting an a ssociation 

with occupational exposure to acrylonitrile (confou nding by 
other exposures in the workplace could not be exclu ded)

� Demonstration that acrylonitrile induces cancer in  mice as well 
as in rats. 

� The review by Cole et al (commissioned by the AN gr oup) 
minimizes the results of the case-control study and  ignores the 
experimental findings. 



Epidemiologic
al evidence

Experimental 
evidence

Other relevant data Overall 
evaluation

1987 limited sufficient Mutagen for bacteria. 
Most genotoxicity 
expts “negative”, but 
“positive” on 
Drosophila. 

2 A (probable)

1999 Inadequate sufficient Mutagen for bacteria. 
Most genotoxicity
expts “negative”, 
but “positive” on 
Drosophila. 

2 B (possible)

IARC evaluations of the carcinogenicity of acryloni trile



IARC re-evaluation (1999, vol 71) of the evidence of
acrylonitrile carcinogenicity for humans

“Studies carried out in the 70s and 80s suggested a 
possible increase of risk for lung cancer in workers
exposed to ACN. However, those studies were not
conclusive because of one or more of the following
potential problems:

�Small sample size
�Insufficiente length of follow up
�Incomplete follow up 
�Inadequate estimate of exposure
�Potential conflounding by other carcinogens in the 
workplace
�Confounding by tobacco smoke”. 





Boffetta et al, 



Scélo G et al,



Conclusions of the study of Scélo et al
Even if some early industry-based studies suggested an increased risk 

of lung cancer among acrylonitrile exposed workers, the most recent 

results did not show a positive association  between this agent and 

lung cancer risk.

Highly exposed jobs in our community-based study were similar to 

those in these cohorts…… 

The risk of lung cancer was significantly increased in workers exposed 

to acrylonitrile, with indication of a dose response relationship.

However, our results could be explained by concomitant exposure to 

other agents in plastic or textile industries, other than those for which 

we estimated exposures, and further data on lung cancer 

risk among acrylonitrile users production workers are warranted.



… omissis …







(…omissis…)



Too many substances considered by the WG and too litle tim e to consider all
the material which was available (eg more than 20 cohort studies and 20 case-
control studies on the association between benzene and N HL). 

Benzene would justify an exception to the (otherwise prais eworthy)  IARC rule
to consider only scientific literature published in peer r eviewed journals. 

Too much emphasis on occupational cohorts and insufficie nt attention to
studies on childhood leukaemias (mostly acute lymphatic leukaemias) 

Insufficient attention to literature on experimental dat a. 

Some internal inconsistencies (eg the evidence of a risk of leukaemias in 
rubber workers was considered sufficient, but no attenti on was given to the 
fact that a substantial part of such leukaemias lymphatic ). 

An additional meeting  focussed exclusively on benzene is necessary. 



The regrettable case of melamine: 

a long owed apology to Renzo Tomatis








