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What is the IARC Monographs Programme?

• WHO programme to identify 
carcinogenic hazards to humans in 
Lyon, France

• Working group of scientists review 
all evidence of carcinogenicity on a 
given agent

• Produce a ‘monograph’ book 
compiling the evidence with an 
evaluation of carcinogenicity

Vol. 132 Monographs meeting



Over 1,000 agents evaluated in 50 years

• Includes chemical, physical, biological 
agents, pharmaceuticals, and dietary, 
lifestyle, and occupational exposures

• Occupational exposures frequently 
evaluated

• Studies of cancer in exposed workers are 
often critical to evaluations



Over 1,000 agents evaluated in 50 years

Number of agents evaluated by classification, June 2022

§ Group 1 Carcinogenic to humans (n=122)
§ Group 2A Probably carcinogenic to humans (n=93)
§ Group 2B Possibly carcinogenic to humans (n=320)
§ Group 3 Not classifiable (n=501)



• The carcinogenicity of 
‘Occupational Exposure as a 
Firefighter’ evaluated in June 
2022

• 25 Working Group members 
from 8 countries reviewed 
hundreds of studies of 
firefighting and cancer

Vol. 132: Occupational Exposure as a Firefighter

Vol. 132 Working Group



Three evidence streams 

Overall 
evaluation

Cancer in 
humans

Cancer in 
animals

MechanismsExposure 
in humans 

Subgroup 1 Subgroup 2

Subgroup 3

Subgroup 4

Publicly available scientific data
• Peer reviewed papers
• Government reports
• Available in enough detail for 

critical review



How is evidence evaluated?
Cancer in
humans

— Preamble Part B, Section 6(a)

Cancer in
experimental animals Mechanistic evidence

Sufficient

• Causal 
relationship has 
been established

• Chance, bias, 
confounding 
could be ruled 
out with 
reasonable 
confidence

Limited

• Causal 
interpretation is 
credible

• Chance, bias, 
confounding 
could not be 
ruled out with 
reasonable 
confidence

Inadequate

• Studies permit 
no conclusion 
about a causal 
association, or

• No data were 
available

ESLC

• High-quality 
studies covering 
the full range of 
exposure are 
consistent in not 
showing a 
positive 
association at 
any level of 
exposure



Evidence of
Cancer in 
Humans

Evidence of 
Cancer in 

Experimental 
Animals

Mechanistic Evidence Overall 
Evaluation

Sufficient Carcinogenic 
(Group 1)Sufficient Strong (exposed humans)

Limited Sufficient
Probably 
carcinogenic
(Group 2A)

Limited Strong

Sufficient Strong (human cells or 
tissues)

Strong (mechanistic class)
Limited Possibly 

carcinogenic 
(Group 2B)

Sufficient

Strong

Sufficient Strong (does not operate 
in humans) Not classifiable 

(Group 3)
All other situations not listed above



Evidence of
Cancer in 
Humans

Evidence of 
Cancer in 

Experimental 
Animals

Mechanistic Evidence Overall 
Evaluation

Sufficient Carcinogenic 
(Group 1)Sufficient Strong (exposed humans)

Limited Sufficient
Probably 
carcinogenic
(Group 2A)

Limited Strong

Sufficient Strong (human cells or 
tissues)

Strong (mechanistic class)
Limited Possibly 

carcinogenic 
(Group 2B)

Sufficient

Strong

Sufficient Strong (does not operate 
in humans) Not classifiable 

(Group 3)
All other situations not listed above



Final 
Evaluation



Summaries and Evaluations



• Procedural guidelines for 
participant selection, conflict of 
interest, stakeholder 
involvement & meeting conduct

• Review criteria for human, 
animal and mechanistic evidence

• Decision process for overall 
evaluations

How are the IARC Monograph evaluations conducted?

https://monographs.iarc.who.int



What agents will be evaluated in the future?



How can I nominate agents for evaluation?



Thank you

Contact:
Nathan DeBono
debonon@iarc.who.int


