An Infectious Cause of Childhood Acute Lymphocytic Leukemia?  Exploration through a Stochastic Micro-population Simulation Model of Infectious Disease Transmission Dynamics

Abstract


Investigators into the cause of the most common form of acute lymphocytic leukemia in children have focussed in recent years on the possibility of an infectious cause.  Kinlan and others have predicted and found clusters of high incidence of c-ALL in sites in which rural populations have rather suddenly been expanded by the addition of migrants from urban settings.  High incidence rates in such “new towns” is thought to be consistent with an infectious cause.


The specific association of high incidence with mixing, as opposed to a simple relationship to population density, points to the possibility of a critical age of infection as defining a high likelihood of an aberrant neoplastic response.  No one has as yet modeled such a situation to see if an unusually high numbers of infections occur at a specific age of incidence, compared to an endemic situation with the average age of infection (A) near the critical age.


A stochastic micro-population simulation model previously presented was employed to explore this situation.  Two populations are modeled as at first existing parallel but in isolation: A “protected” population with high inter-individual distances and consequently high A, and an “urban” population with greater likelihood of transmission and consequently lower A.  Prevalence rates in such populations are very similar for diseases of early life, even when average age on infection differs markedly.


With both populations in an endemic situation with regard to disease, they are modeled as instantaneously merged, with new inter-individual distances which are those  characteristic of the original urban group.  The perturbation results in a micro-epidemic within the formerly protected group, and A in this group declines.  The decline in A is not immediate as the micro-epidemic occurs however, as older individuals still susceptible from the previous conditions are “used up” in the early stages of the new epidemic.  As a result, a large number of infections occur at an intermediate age, in excess of what would be predicted from an endemic situation alone.        
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