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Global burden and control of cancer 

• Rising burden of cancer: estimates  

by 2030 22.2 million new cases/a  

compared to 12.7 million in 2008 

• Majority of the increase in cancer  

burden expected in low- and  

middle-income countries (LMIC) 

• Prevention probably the single most effective 

response to these challenges, particularly in 

LMIC where health services are least able to 

meet the impending challenge.  

• The first step in cancer prevention is to identify 

       the causes of human cancer 



“The encyclopaedia of 

carcinogens” 
The IARC Monographs evaluate 

 Chemicals 

 Complex mixtures 

 Occupational exposures 

 Physical and biological agents 

 Lifestyle factors 

 

More than 950 agents have been evaluated 

 110 are carcinogenic to humans (Group 1) 

   65 are probably carcinogenic to humans (Group 2A) 

 274 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 



The IARC Monographs, a worldwide endeavour that since 1971  

has involved over 1000 scientists from over 50 countries 



Overall carcinogenicity evaluation 



IARC Monographs, Volume 100  

A Review of Human Carcinogens 

• Scope of volume 100  

– Update the critical review for each carcinogen in Group 1 

– Identify tumour sites and plausible mechanisms 

– Compile information for subsequent scientific publications 

• The volume was developed over the course of 6 meetings 

A.  Pharmaceuticals (23 agents, Oct 2008) 

B.  Biological agents (11 agents, Feb 2009) 

C.  Metals, particles and fibres (14 agents, Mar 2009) 

D.  Radiation (14 agents, June 2009) 

E.  Lifestyle factors (11 agents, Sept 2009) 

F.  Chemicals and related occupations (34 agents, Oct 2009) 



LIVER 





 

Further research often finds additional cancer sites 

• Burden of cancer: Alcohol drinking & breast and colorectal 
cancers 

• Multiple mechanistic pathways: Formaldehyde and leukemia 

Further research confirmed carcinogenic potential under 
conditions of lower exposure 

• Radon: Vol 43, evaluation based on studies of miners,  
       Vol 100, residential exposure & lung cancer. 

Use of mechanistic data to identify carcinogens is 
accelerating 

• DNA adducts and A:T→T:A transversions in TP53 identified 
aristolochic acid as the carcinogen in herbal remedies 



IARC Monographs, Vols 105–107 



 



Advisory Group, June 2008 

Volumes 101 and beyond 

Acetaldehyde 

Acrylamide and furan 

Air pollution 

Bitumen (Vol 103) 

Carbon-based nanomaterials 

Crystalline fibres other than asbestos 

Growth hormone 

Iron and iron oxides 

Malaria (Vol 104) 

Motor vehicle engine exhausts (V 105) 

Nucleoside-analogue antiviral drugs 

PFOA, other perfluorinated compounds 

 

Polyomaviruses (SV40, BK, JC, 

Merkel cell virus) (Vol 104) 

Radiofrequency electromagnetic 

fields and radar (includes mobile 

telephones) (Vol 102) 

Sedentary work 

Statins 

Stress 

Testosterone, other androgenic 

steroids 

Ultrafine particles 

Welding 

Agents recently tested in 

experimental animals (Vol 101) 

 

► Never before reviewed 



Ionising radiation, Vol 100D 
• One of the best studied and most ubiquitous carcinogens 

in our general environment 

– Radon: high lung cancer rates in miners reported since 
16th century 

– X-rays : first animal experiments: 1903-1904 

– Cancers among pioneer radiologists 

– Cancers among survivors of atomic bombs 

• Evaluations of health effects  

– US NAS – BEIR / BEAR since 1956 

– IARC Monographs: radon (vol 43,1988),  
  external radiation(75,2000),  
  internally deposited radionuclide (78,2001) 

– IARC Monographs, Vol 100D, 2009 



Dose-response analyses of occupational and 

residential radon exposure and lung cancer 

  

BEIR VI, 1999 



Asbestos, Vol 100C: 

Carcinogenic to humans 

• There is sufficient evidence in humans for the 

carcinogenicity of all forms of asbestos (chrysotile, 

crocidolite, amosite, tremolite, actinolite and 

anthophyllite). All forms of asbestos cause 

mesothelioma and cancers of the lung, larynx and 

ovary.  

• The Working Group classified the evidence for 

colorectal cancer as limited although the Members 

were evenly divided as to whether the evidence was 

strong enough to warrant classification as sufficient. 

• There is limited evidence in humans for cancers of 

the pharynx and of the stomach.  



Silica dust, Vol 100C 
• There is sufficient evidence in humans for the 

carcinogenicity of silica dust.  
Sufficient evidence: cancer of the lung;  

• There is sufficient evidence in experimental 
animals for the carcinogenicity of quartz 

• Mechanistic data: most genotoxicity studies 
negative; oxidative stress , inflammatory 
response, carcinogenicity may depend on 
inherent characteristics of the crystalline silica, or 
external factors affecting its biological activity 

Overall evaluation 

• Silica dust is carcinogenic to humans (Group 1). 



Arsenic and arsenic compounds, Vol 100C 

• Arsenic and inorganic arsenic compounds are carcinogenic to 

humans (Group 1).  

Sufficient evidence: cancer of lung, urinary bladder, and skin. 

Limited evidence: cancer of the kidney, liver, and prostate. 

• Dimethylarsinic acid and monomethylarsonic acid are possibly 
carcinogenic to humans (Group 2B). 

• Arsenobetaine and other organic arsenic compounds not 
metabolized in humans, are not classifiable as to their 
carcinogenicity to humans (Group 3). 

• Overall evaluation on arsenic and inorganic arsenic compounds 
based on the combined results of epidemiological studies, 
carcinogenicity studies in experimental animals, and other 
relevant mechanistic data.  

• The metabolite monomethylarsonic acid is extensively 
metabolized to dimethylarsinic acid. 



Chromium(VI) compounds, V100C 

• There is sufficient evidence in humans for the 
carcinogenicity of chromium (VI) compounds. 
Sufficient evidence: cancer of the lung;  
Limited evidence: sinonasal cancer 

• There is sufficient evidence in experimental 
animals for the carcinogenicity of chromium 
(VI) compounds. 

Overall evaluation 

• Chromium (VI) compounds are carcinogenic 
to humans (Group 1). 

 



Cadmium and Cd compounds, V100C 

• There is sufficient evidence in humans for the 
carcinogenicity of cadmium & Cd compounds.  
Sufficient evidence: cancer of the lung;  
Limited evidence: cancers of prostate & kidney 

• There is sufficient evidence in experimental 
animals for the carcinogenicity of Cd 
compounds 

Overall evaluation 

• Cd and Cd compounds are carcinogenic to 
humans (Group 1). 

 



 

PAHs & Industrial Coal Tar-

derived PAH-mixtures 
 

WG for Vol 92 evaluated 59 PAH and 9 related industries 

 

Occupational exposures to benzo[a]pyrene up to 100 g/m3 

compared with levels in ambient air of a few ng/m3  

Highest reported levels of exposure to benzo[a]pyrene  in the 

aluminium production (Söderberg process) 

Diet is the major source of exposure to PAH in the non-

smoking, non-occupationally exposed population 

 



Meta-analysis: Exposure to PAH and lung cancer 

• 39 cohort studies included 

• Additional exposure assessment by   

  industrial hygienists 

• URR at 100 g/m3*years B[a]p estimated 
 Industry Studies (n) B[a]p g/m3 URR (95% CI) 

Coke ovens 10 0.5 – 20 1.17 (1.1.2-1.22) 

Coal gasification 4 0.5 – 10 1.15 (1.11-1.20) 

Alumimum 8 0.05 - 15 1.16 (1.05-1.28) 

Adapted from Armstrong et al, 2004 



Polycyclic Aromatic Hydrocarbons, Vol 100F 
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Other carcinogens, other routes of exposure 
• Asbestos (all forms), carcinogenic to humans, sufficient 

evidence for mesothelioma, cancers of lung, larynx, ovaries; 
limited evidence: cancers of colorectum, pharynx and stomach 

• Nickel, carcinogenic to humans, sufficient evidence for cancers 
of lung and sinonasal cavities 

• Lead, probably carcinogenic to humans, limited evidence for 
stomach cancer (lung cancer, glioma) 

• Cobalt, possibly carcinogenic to humans, inadequate evidence 
in humans, sufficient evidence in bioassays 

• WHO-FERG: Food-related burden of disease,  
Arsenic and cancer of the lung, skin and urinary bladder 
Cadmium and kidney disease (lung cancer),  
Lead and cognitive development, methyl mercury 

• Chromium in drinking water, consultation Greek Minister of 
Environment – CAL-EPA 


