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PATHOGENS AND CANCER 

IARC Group 1 carcinogens 
 
 
 
 
 
 
IARC Group 2A carcinogens  
 
IARC Group 2B carcinogens  
 
 
 

• Aflatoxin 
• Epstein-Barr virus 
• Helicobacter pylori  
• Hepatitis B virus 
• Hepatitis C virus 
• Human immunodeficiency virus type 1  
• Human papillomavirus types 16, 18, 

31, 33, 35, 39, 45, 51, 52, 56, 58, 59 
and 66 

• Human T-cell lymphotropic virus type I 
• Opisthorchis viverrini  
• Schistosoma haematobium 

 
• Clonorchis sinensis 
• Kaposi's sarcoma herpesvirus/human 

herpesvirus 8 
 

• Ochratoxin B 
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PATHOGENS AND CANCER 

Cervical cancer – HPV 
Stomach cancer – Helicobacter Pylori 
Liver cancer - Aflatoxins 
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SITE SPECIFIC CANCERS IN AGRICULTURAL 
WORKERS 

  
Decreased risk 
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• Lung 
• Bladder 
• Nasal 
• Colon 
• Rectum 
• Liver 

 
 
 
 
 
 
 

  
Increased risk 
• Hodgkin’s Disease 
• Non-Hodgkin’s 

lymphoma 
• Multiple myeloma 
• Leukemia 
• Stomach 
• Lip 
• Brain 
• Prostate 
• Connective tissue 

 
 
 
 
 
 
 



POSSIBLE EXPLANATIONS FOR INCREASED 
CANCER RISKS IN AGRICULTURAL WORKERS 
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• Herbicides 
• Phenoxy herbicides (2,4,5-T; 

2,4-D) 
• Insecticides 
• Organochlorines 
• Organophosphates 
• Other agricultural chemicals 
• Arsenic 
• Zoonotic viruses/bacteria 

 
 
 
 
 
 
 
 



FARMING AND HAEMATOLOGICAL CANCER 

  
 

• Bullet points 
• Bullet point 
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• In New Zealand, working as a crop 
farmer is a risk factor for hematologic 
cancer 
 

• Growing up on a farm may be an 
independent risk factor for hematologic 
cancer, with the strongest effect 
observed for growing up on an animal 
farm 
 

• Zoonotic diseases? 
 
 
 
 
 
 
 



MEAT WORKERS AND LUNG CANCER 

Dave McLean 
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ASTHMA PREVALENCE – A GLOBAL PICTURE 
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10 to <20%
  20%



WHAT IS “WESTERN LIFESTYLE”? 
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• Greater allergen exposure? 

• More Air pollution? 

• “Cleaner” environment? 

• Move from rural to urban living? 
 
 
 
 
 
 
 



“ESTABLISHED” ASTHMA RISK FACTORS DO NOT 
EXPLAIN THE INTERNATIONAL PATTERNS 
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• House dust mite allergen 
• Other indoor allergens 
• Parental smoking 
• Diet 
• Air pollution 
• Occupational exposures 
• Genetic factors 

 
 
 
 
 
 
 



WHAT IS “WESTERN LIFESTYLE”? 
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• Greater allergen exposure? - No 

• More Air pollution? - No 

• “Cleaner” environment? 

• Move from rural to urban living? 
 
 
 
 
 
 
 



THE HYGIENE HYPOTHESIS 
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• Western populations may 
have lost the previous 
protective effect of infant 
infections 
 

• Decreased family size 
increases risk of atopy 
and asthma 
 

• Some evidence that 
infections in infancy 
reduce the risk of asthma 
and atopy 
 

• Some evidence that non-
infectious agents may 
also be protective 
 
 
 
 
 
 
 
 

Microbial exposures 
in EARLY life 



ENDOTOXIN EXPOSURE AT 12 MONTHS AND 
DOCTOR’S DIAGNOSED ASTHMA AT 48 MONTHS 
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• Douwes et al., JACI 2006 

 
 
 
 
 
 
 
 

Log endotoxin concentration  



ENDOTOXIN IN PRE-SENSITISED PRE-CHALLENDED MICE SUPRESSES AHR 
AND AIRWAY EOSINOPHILIA AND TH2 CYTOKINES (LUNDY ET AL., 2003)  
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364;8:2011 
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WHAT IS “WESTERN LIFESTYLE”? 
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• Greater allergen exposure? - No 

• More Air pollution? - No 

• “Cleaner” environment? Maybe 

• Move from rural to urban living? 
 
 
 
 
 
 
 







HAY-FEVER AN ARISTOCRATIC DISEASE? 
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• Blackley CH. Experimental researches on the causes and nature 
of Catarrhus aestivus.Ballière-Tindall & Cox, London, 1873. 
 

• “One very curious circumstance in connection with hay-fever is 
that the persons who are most subjected to the action of pollen 
belong to a class which furnishes the fewest cases of the 
disorder, namely, the farming class”  

• “As civilisation and education advance, the disorder will become 
more common than it is at the present time” 
 

• Blackley could therefore be considered to have laid the 
foundation of what would later become the hygiene hypothesis 
(Douwes et al., 2009)  
 
 
 
 
 
 
 



INDEPENDENT AND JOINT EFFECTS OF CURRENT AND PRENATAL ANIMAL EXPOSURE 
IN NZ FARMERS’ AND RURAL REFERENCE CHILDREN  - DOUWES ET AL., 2008  
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ANIMAL EXPOSURE AND ATOPY IN A SUBPOPULATION  
 

INFECTIOUS AGENTS AND NON-COMMUNICABLE 
DISEASES – IDREC 2012 
 

0.3

0.8

1.0

1.3

1.8

never exposed (n=535)
only currently exposed (n=114)

only prenatal exposure (n=83)
current and prenatal exposure (n=125)

Atopy Grass mix House dust 
mite

Tree mix Cat hair Dog hair
and dander

Alternaria 
tenuis

Clado-
sporium

Penicillium 
mix

6.0

0.0

0.5

1.5

2.0

OR



 ATOPY AND FARM EXPOSURE IN FARMERS CHILDREN, 
THE PARSIFAL STUDY (EGE ET AL., JACI 2006) 
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NUMBER OF YEARS OF EXPOSURE TO A FARMING ENVIRONMENT IN 
CHILDHOOD AND ADULTHOOD (DOUWES ET AL., 2007) 
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ATOPIC SENSITISATION AND ENDOTOXIN EXPOSURE IN SWINE 
FARMERS (PORTENGEN ET AL., 2005) 
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ACQUIRED AND INNATE IMMUNE PATHWAYS LEADING TO ASTHMA 
(DOUWES ET AL., 2002)  
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DOES UNPASTEURISED MILK CONFER PROTECTION  
AGAINST ALLERGIES AND ASTHMA? 
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• Consumption of unpasteurised farm milk in 

farmers’ and non-farmers’ children has been 
shown to be protective in several studies 

• The protective effects appear independent from 
concomitant exposures to (other) microbial 
sources 

• Probiotic bacteria or other currently unidentified 
non-microbial components in farm milk may 
play a role.  

• the Russian Nobel-prize laureate Elias 
Metchnikoff (1845-1916) proposed that 
consumption of fermented milk may result in 
better health and an increased life span 
(Douwes et al., 2009).  

• Like Blackley’s findings (1873), Metchnikoff’s 
hypothesis was based on observations in 
farmers  
 
 
 
 
 
 



WHAT IS “WESTERN LIFESTYLE”? 
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• Greater allergen exposure? - No 

• More Air pollution? - No 

• “Cleaner” environment? Maybe 

• Move from rural to urban living? Maybe 
 
 
 
 
 
 
 

Lack of microbial stimulation 



RESEARCH AT THE INTERFACE OF COMMUNICABLE AND 
NON-COMMUNICABLE DISEASES 
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• Opportunity for IDREC to fill a gap 
– Cancer, respiratory, autoimmune disease, gut immunology 

– Exposure assessment of infectious agents 
 
 
 
 
 
 
 



JEROEN DOUWES IDREC 2012 

Thank you 
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