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Natural History of Disease: timing of events
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Natural history: Leukemia is a disease with prenatal and postnatal events



Do infections affect risk of childhood 

leukemia?

• Normal course of childhood infections, vaccinations 
are protective 

 Hygiene hypothesis, “Greaves hypothesis”

5



Day care Attendance & Childhood ALL

Combined OR = 0.77; 95% CI = 0.66-0.88

Urayama et al., 2010

Exposure to infections decreases childhood 
leukemia risk



But…. Doctor-diagnosed infections increase risk 

Jeffery Chang….. Wiemels IJE 2012



Cytokines at birth – are children’s immune 

systems “tuned” differently?

IL-10 at birth profoundly decreased in children who contract leukemia - Chang… Wiemels CEBP 2011



Causes and consequences of IL-10 levels at birth
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