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Known or suspected causes of 
childhood leukemia (mostly ALL)

• Genes (< 10% of risk)
• Exposures 

o Associations with radiation, paternal smoking 
and some environmental chemicals 

• Early life exposures important 
o Identical twins diagnosed as infants have very 

high concordance rates
o Most ALLs diagnosed before age 5



Cancer Facts & Figures 2014: Special Addition, ACS

Age at diagnosis of CL

• Approximately 2,500 
new cases per/year 
among children <15 
years in the US

• Highest rates in 
Whites, Hispanics, 
and males



The blood exposome

S.M. Rappaport  and M.T. Smith, Science, 2010: 330:460-461

EXPOSURES ARE 
CHEMICALS …
and the blood 
exposome includes  
all chemicals  in the 
body . 
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Archived neonatal dried blood spots (ANBS) contain 
information about the fetal exposome

 Collected from 98% of newborns in 
the united states, 24-48 hours after 
birth

 Used to test for congenital disorders 
 If stored, can be used in 

epidemiological studies
 Unique and important biospecimen 

for understanding causes of 
pediatric disease



Untargeted metabolomics and
adductomics
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Scheme for performing exposomics with ANBS



LC-High resolution mass spectrometry

UPLC analysis
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Small-molecule features ESI (-) mode

Detected 66,096

After filtering 
(fold change above background > 5) 8,852

Features with CV < 20% 3,919

Testable clusters 665

Small molecules in ANBS 
(100 CL cases & matched controls)



A glimpse of the fetal exposome
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Tests of association with childhood 
leukemia (n =665 Features after filtering) 

Machine learning algorithms (lasso & 
random forests) selected the same 7 
discriminating molecules  
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Findings
• Seven small molecules in ANBS predict 

childhood leukemia status in a learning sample
o Molecular identities are being confirmed

• Currently repeating analysis with a validation 
sample of ANBS (100 cases/100 controls)
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