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“The encyclopaedia of carcinogens” 

The IARC Monographs evaluate 
 Chemicals 
 Complex mixtures 
 Occupational exposures 
 Physical and biological agents 
 Lifestyle factors 

 

More than 900 agents have been evaluated 
 107 are carcinogenic to humans (Group 1) 
   63 are probably carcinogenic to humans (Group 2A) 
 271 are possibly carcinogenic to humans (Group 2B) 

 

National and international health agencies use the Monographs 
 As a source of scientific information on known or suspected carcinogens 
 As scientific support for their actions to prevent exposure to known or 

suspected carcinogens 

Lorenzo Tomatis  
1929-2007 



IARC Evaluations - Subgroup Work 

Cancer in 
humans 
 

  •  Sufficient evidence 

  •  Limited evidence 

  •  Inadequate evidence 

  •  Evidence suggesting lack of 
carcinogenicity 

Cancer in 
experimental animals 
 

  •  Sufficient evidence 

  •  Limited evidence 

  •  Inadequate evidence 

  •  Evidence suggesting lack of 
carcinogenicity 

Mechanistic and 
other relevant data 
 

  •  Mechanistic data “weak,” 
“moderate,” or “strong”? 

 

  •  Mechanism likely to be 
operative in humans? 

Overall evaluation 
 

  •  Group 1 Carcinogenic to humans 

  •  Group 2A Probably carcinogenic to humans 

  •  Group 2B Possibly carcinogenic to humans 

  •  Group 3 Not classifiable as to its carcinogenicity to humans 

  •  Group 4 Probably not carcinogenic to humans 



IARC Evaluations – Dimensions and Classes 

Sufficient Limited Inadequate ESLC 

EVIDENCE IN EXPERIMENTAL ANIMALS 

Group 1 (carcinogenic to humans) 

EVIDENCE 
IN HUMANS 

 

 

Group 4 

Group 2A 

(probably 
carcinogenic) 

Group 3 (not classifiable) 

Group 2B (possibly carcinogenic) 

(exceptionally, Group 2A) 

Group 2B 

(possibly 
carcinogenic) 

ESLC 

Sufficient 

Limited 

Inadequate 



Mechanistic Data can be Pivotal when the 
Human Data are not Conclusive 

Group 1 

Group 3 

Group 3 

ê4 consistently and 

strongly supported 
by a broad range of 

mechanistic and 
other relevant data 

Group 4 

é2A belongs to a 

mechanistic class 

é2B with supporting 

evidence from 

mechanistic and 
other relevant data 

Group 3 

é2A belongs to a 

mechanistic class 

é2B with strong 

evidence from 

mechanistic and 
other relevant data 

Group 3 

Sufficient Limited Inadequate ESLC 

EVIDENCE IN EXPERIMENTAL ANIMALS 

é2A belongs to a mechanistic class where other members are 

classified in Groups 1 or 2A 

Group 2B  (exceptionally, Group 2A) 

ESLC 

Limited 

Sufficient 

Inadequate 

é1 strong evidence in 

exposed humans 

Group 2A 

é1 strong evidence in 

exposed humans 

é2A strong evidence 

… mechanism also 

operates in humans 

Group 2B 

ê3 strong evidence … 

mechanism does 
not operate in 

humans 

EVIDENCE 
IN HUMANS 

 

 



Overall Evaluation – Vol 105, 
Diesel Engine Exhaust  

• There is sufficient evidence for the carcinogenicity in 
humans of DEE. DEE causes lung cancer. Also, a 
positive association between DEE and bladder cancer 
has been observed. 

 

• There is sufficient evidence for the carcinogenicity in 
experimental animals of whole diesel engine exhaust. 

 

• Overall evaluation 

   DEE is carcinogenic for humans 
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Exposure to DEE 

• Diesel engines are predominantly used for heavy duty 
equipment 

• trains converting to diesel locomotive mainly after World War 

• heavy-duty trucks dieselized primarily during the mid and late 

1950s. 

 

• Occupational exposure prevalence (ever) 

• European Union: 12 million workers  

• North America: 12 million workers 

 

 



Average DE Exposure Levels (EC ug/m3) by 
Occupational Categories 
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DEE Qualitatively Changes Overtime 



DEE Qualitatively Changes Overtime 

Scheepers and Vermeulen, 2012 



Outline 

• IARC evaluation process 

 

• Exposure to diesel engine exhaust 

 

• Human cancer evidence of DEE  

• Evidence available at previous evaluation 

• New epidemiological evidence 

 

 

 



Previous Human Evidence 

• Moderate increase in risk of lung cancer at levels of 
exposure experienced by workers      

 (RR 1.33, 95% 1.24 – 1.44, based on 29 risk estimates; Bhatia et al., 1998) 
 

• Some evidence of a modest increase in risk of bladder 
cancer among workers exposed to diesel exhaust 

 (RR 1.1  - 1.3; Boffetta and Silverman, 2001) 

 
• Inconsistent evidence for multiple myeloma, pancreas, 

prostate, larynx, kidney cancer 



Relative Risks Lung Cancer and Diesel Exposure 

Bhatia et al., 1998 



Relative Risks Lung Cancer and Diesel Exposure 

Bhatia et al., 1998 



Weaknesses 

• Lack of control for confounding 

• Smoking 

 

• Insufficient (quantitative) exposure assessment 

 

• Lack of dose-response within and across occupations 



EPICOH 2013 - Utrecht 18 – 21 June 2013 


