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Presentation Notes
I’ll start with an overview of four key features of the IARC process, and then go into more detail about how we bring together different lines of evidence.  One important feature of the process is that IARC evaluations are based on three main lines of evidence (studies of cancer in humans and cancer in experimental animals, and studies of the mechanisms relevant to carcinogenesis) that are brought together for a final evaluation. 



Evaluations are made by working groups of 
recognised experts. More than 1000 scientists 

from 50 countries have participated. 

Presenter
Presentation Notes
Another important feature is that evaluations are performed by invited working groups of subject-matter experts drawn from several research fields, including epidemiology, toxicology and exposure assessment.  Working group members are selected according to strict criteria to avoid conflicts of interest. 
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Next, there is a well defined Working Group process beginning with the initial selection and review of studies, usually by individual subgroup members, followed by an 8-day monograph meeting at IARC where the initial reviews are discussed in subgroups focussed on each line of evidence, then revised and discussed again in a plenary session of the full working group, where all of the reviewed evidence is combined into a single Overall Evaluation according to a process that I’ll describe shortly. Each of these steps also involves peer review: at the first stage by individual members of the Working Group; at the second stage by the subgroup, and at the final stage by the full Working Group. 



Published Guidance Document 

Guidelines for evaluation are 
published in the Preamble to the 
Monographs 
Separate criteria for review of 
human, animal and mechanistic 
evidence 
Decision process for overall 
evaluations
Procedural guidelines for participant 
selection, conflict of interest, 
stakeholder involvement & meeting 
conduct 

•

•

•

•
 

http://monographs.iarc.fr/ENG/Preamble/index.php 
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Finally, this entire process is laid out in a publicly-available document, which also estabilishes guidelines for integrating all the lines of evidence, which I’ll turn to next. 

http://monographs.iarc.fr/ENG/Preamble/index.php


Ensuring Transparency 

• Published process guidelines (Preamble) 
• Public nomination of agents for evaluation 
• Posted schedule of evaluation topics and dates 
• Public calls for data and participants 
• Review and evaluation of all relevant human and 

animal data 
• Written rationales for evaluation decisions 
• Disclosure of conflicts of interest of all 

participants 



Structured Expert Judgment 

• Guidelines are provided for evaluating studies 
according to the type of data (human, animal, 
mechanistic) but formal scoring is not used. 

• Mechanistic evidence can modify the evaluation 
based on judgments of strength and human 
relevance. 

• Agents with weaker evidence of carcinogenicity 
may be upgraded based on a judgment that 
aspect of the evidence are exceptionally 
compelling. 
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Presentation Notes
Although the IARC evaluation process is based on established decision guidelines, the structure provided by the Preamble also allows space for expert judgment.  I want to emphasise that this is not the kind of “expert opinion” that was the basis of clinical reviews before the era of systematic review, but a structured form of expert judgment that enters the process in several specific areas. 



Evaluating human data 
Cancer in 
humans 
 

— Preamble Part B, Section 6(a) 

Cancer in 
experimental animals 

Mechanistic and 
other relevant data 

� 

� 

� 

� 

Sufficient evidence 
Causal relationship has been established 
Chance, bias, and confounding could be ruled out with 

reasonable confidence 

Limited evidence 
Causal interpretation is credible 
Chance, bias, or confounding could not be ruled out 

Inadequate evidence Studies permit no conclusion about a causal association 

Evidence suggesting 
lack of carcinogenicity 

Several adequate studies covering the full range of 
exposure levels are mutually consistent in not showing a 
positive association at any observed level of exposure 

Conclusion is limited to cancer sites and conditions studied 
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Presentation Notes
Following the review of the data, categories of evidence are assigned. There is no algorithm or simple decision rule for this.  Rather it is decided by discussion, debate and ultimately consensus of the working group. 



Evaluating experimental animal data 

Cancer in 
humans 

Cancer in 
experimental animals 
 

— Preamble Part B, Section 6(b) 

Mechanistic and 
other relevant data 

� 

� 

Sufficient evidence - Multiple positive results (2 species, studies, sexes of GLP) 
- Single unusual result (incidence, site/type, age, multi-site) 

Causal relationship has been established through either: 

Data suggest a carcinogenic effect but: (e.g.) single study, Limited evidence benign tumours only, promoting activity only 

� Inadequate evidence Studies permit no conclusion about a carcinogenic effect 

� Evidence suggesting 
lack of carcinogenicity

Adequate studies in at least two species show that the 
agent is not carcinogenic 

Conclusion is limited to the species, tumour sites, age at 
exposure, and conditions and levels of exposure studied 
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Similar categories are assigned to experitmental data on cancer in animals, bearing in mind that these are experimental studies that provide a different type of evidence. 



Evaluating mechanistic and other data 

Cancer in 
humans 

Cancer in 
experimental animals 

Mechanistic and 
other relevant data 
 

— Preamble Part B, Section 6(c) 

•

•

 Are the mechanistic 
data “weak,” 
“moderate,” or 
“strong”? 

Have the mechanistic events been established?  Are there 
consistent results in different experimental systems?  Is 
the overall database coherent? 

Has each mechanism been challenged experimentally?  Do 
studies demonstrate that suppression of key mechanistic 
processes leads to suppression of tumour development? 

 Is the mechanism 
likely to be operative 
in humans? 

Are there alternative explanations?  Could different 
mechanisms operate in different dose ranges, in humans 
and experimental animals, or in a susceptible group? 

Note:  an uneven level of support for different mechanisms 
may reflect only the resources focused on each one 

Presenter
Presentation Notes
The categories for mechanistic data are strong, moderate or weak, reflecting the level of mechanistic support for a causal relationship.  The evaluation of these data, as for  studies of cancer in humans and animals, also involves ideas of consistency and coherence 



Integrating Human and Animal Evidence 

EVIDENCE IN EXPERIMENTAL ANIMALS 
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At this stage there are 3 separate evaluation statements proposed by the subgroups on human, animal and mechanistic data.  Those are combined in discussions of the full working group, beginning with evaluation of the human and animal data.  The process is shown here in matrix format, with human data in the rows and animal data in the columns. The precautionary principle enters the decision process in that agents with sufficient evidence in animals are normally considered to present probable or possible risks to humans. Note that for simplicity I have omitted Group 4 (Probably not carcinogenic) because it is rarely used and requires especially strong negative evidence. 



Mechanistic Modifications - 
when human data are less than sufficient 
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Group 3 (not classifiable) 

Strong evidence in exposed humans 
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Mechanistic data are taken into account at the next stage: if the human data are less than sufficient, mechanistic evidence can modify the default evaluation based on human and animal data.  The Preamble provides guidance  for how this is done.  For example, strong mechanistic evidence from studies of exposed humans can result in an upgrade to Group 1 from 2A or even 2B if there is sufficient evidence in animals. 



Mechanistic Modifications - 
when human data are less than sufficient 
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Inadequate 
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(exceptionally, Group 2A) 

Group 2B 
(possibly carcinogenic) 

Group 3 (not classifiable) 

Strong evidence; mechanism also 
operates in humans 
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As another example, if there is sufficient evidence in animals and strong mechanistic evidence from experimental studies in animals or in vitro, but not in exposed humans, an upgrade from 2B to 2A is possible. 



Mechanistic Modifications - 
when human data are less than sufficient 

EVIDENCE IN EXPERIMENTAL ANIMALS 
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Sufficient Group 1 (carcinogenic to humans) 

Limited Group 2A 
(probably carcinogenic) 

Group 2B (possibly carcinogenic) 
(exceptionally, Group 2A) 

Inadequate Group 2B 
(possibly carcinogenic) 

Group 3 (not classifiable) 

Strong evidence; agent belongs to a 
mechanistic class with Group 1 or 2A agents  
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Agents that belong to a mechanistic class with some members in Group 1 or 2A are another category that can be upgraded. 



Mechanistic Modifications -  
when human data are less than sufficient 

EVIDENCE IN EXPERIMENTAL ANIMALS 
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Sufficient Group 1 (carcinogenic to humans) 

Limited Group 2A 
(probably carcinogenic) 

Group 2B (possibly carcinogenic) 
(exceptionally, Group 2A) 

Inadequate Group 2B 
(possibly carcinogenic) 

Group 3 (not classifiable) 

Strong evidence; mechanism 
DOES NOT operate in humans 
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Finally, it’s important to mention that a Group 2B agent classified only on the basis of sufficient animal data can be DOWNGRADED if there is strong evidence that the mechanism observed in animals doesn’t operate in humans.  



The Preamble 
recognizes the need for flexibility 

• “It is recognized that the criteria for these evaluations 
cannot encompass all of the factors that may be relevant 
to an evaluation of carcinogenicity.  In considering all of 
the relevant scientific data, the Working Group may 
assign the agent to a higher or lower category than a 
strict interpretation of these criteria would indicate.” 

Presenter
Presentation Notes
As Bradford Hill did in proposing his “guidelines” for assessing epidemiological evidence of causality, the Preamble of the Monographs acknowledges that no single set of guidelines can anticipate all of the situations that might arise in evaluating highly complex data.  For this reason, it allows Working Groups a degree of flexibility in applying evaluation criteria.  This slide illustrates on such passage.  A Working Group decision to depart from the usual structure is always justified in a written rationale. 
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