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CIRCLE - Objectives 

       To examine the effects of 
 in utero and early life 
exposure to chemicals 
present in homes--
pesticides, tobacco, 
PCBs, and PBDEs 

    genetic & epigenetic 
factors, and their 
interplay in the 
development of 
childhood leukemia (CL).  
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• Self-reports 
• GIS studies 
• Home dust samples  
• Biomarkers of exposures  
 

3 



Highlights  

• Parental tobacco smoking 
 

• Parental occupational exposure to pesticides 
 

• Residential exposure to flame retardants 
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Critical Windows of Exposures to 
Tobacco Smoking 
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Effect 
on…  

Parents’  
germ cells  

Fetus’ somatic 
cells 

child’s somatic 
cells 

From… Active smoking 
(second hand smoke) 

Active smoking 
(second hand smoke) 

Second hand 
smoke 

(third hand smoke?) 



Childhood 
ALL 

Joint effect is subtype-specific 
Seen for ALL with t(12;21)….  
but not for those with extra 

chromosomes 
Source: Metayer et al, Cancer 
Epidemiology, Biomarkers and 
Prevention, 2013 
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Overall (Fixed Effect) 

France (ADELE), 1995-1999 

Italy, 1999-2004 

New Zealand, 1990-1995 

Overall (Random Effect) 

Study 

United States (CCLS),1995-2008 

Costa Rica, 1995-2000 

United Kingdom (UKCCS), 1991-1996 

1.33 (1.07, 1.66) 

0.74 (0.34, 1.62) 

OR (95% CI) 

1.89 (0.97, 3.69) 

4.50 (0.97, 20.83) 

1.49 (1.00, 2.21) 

1.40 (0.97, 2.01) 

3.69 (1.45, 9.35) 

1.05 (0.73, 1.50) 

100.00 

7.93 

10.78 

2.05 

Weight 

% 

36.52 

5.56 

37.16 

    
1 .048 1 20.8 

Paternal smoking and Childhood AML 

Presented at the World Congress of 
Epidemiology, 2014 
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Paternal Occupational Exposures to 
Pesticides and Risk of Childhood ALL 

Source: Bailey et al, IJE, 2014 
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Maternal Occupational Exposures to 
Pesticides and Risk of Childhood AML 

Source: Bailey et al, IJE, 2014 10 



Exposure to PBDE 
(flame retardants) 

• Risk of childhood ALL is associated 
with levels of specific PBDEs in dust 
 

• Exposure determinants included, 
furniture with crumbling foam: 
– ↑ PBDEs in house dust  
– ↑ PBDEs in case blood 
– ↑ PBDEs in maternal serum 

 

• PBDEs transferred from furniture to 
dust by volatilization and 
weathering/abrasion 
 

Microscopic image of BDE-209 
on dust from a CIRCLE home.  
  

Source: Wagner et al. Environ Int, 2013 
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Thank you 
• Collaborators: Catherine Metayer, Louping Zhang, Steve Rappaport, 

Todd Whitehead, Amy Kyle (UC Berkeley); Joe Wiemels and Mark 
Miller (UCSF); Gary Dahl (Stanford) 

• Participating families and hospitals 
• CLIC members 
• Sponsors: National Institute of Environmental Health Sciences and 

National Cancer Institute (R01ES09137 and P42 ES04705-18); 
National Institute of Environmental Health Sciences (P01ES018172-
01); Environmental Protection Agency (RD83451101); National 
Cancer Institute (R03CA132172-01); National Cancer Institute 
Intramural Branch (Westat Contract # 015619 and N02 CP 
#11015);CHILDREN with CANCER, UK 
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