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A provocative hypothesis suggests that perturbations in the 

immune system caused by excessive hygiene could promote 

the development of acute leukemias.  

Acute leukemias, particularly acute lymphoblastic leukemia 

(ALL), represent the principal form of pediatric cancer and affect 

about 1 child in 2000 by age 15. While the treatment of ALL 

represents one of the great successes of modern oncology, with 

cure rates which now reach 90%, these treatments remain 

traumatic for the young patients and their families, and may be 

associated with certain negative consequences for long-term 

health. 

To date, it seems quite likely that the development of acute 

leukemias unfolds in two steps: the first step, which occurs during 

embryonic development in utero, involves a genetic mutation 

(translocation of chromosomes, hyperdiploidy) which leads to the 

appearance of preleukemic cells. However, only 1% of the babies 

born with these genetic mutations will eventually develop a 

leukemia, which clearly indicates that postnatal factors play a very 

important role in the second step. 

PROTECTIVE MICROBES 

Several observations have established a link between infections 

and the risk of developing an ALL. In a review article recently 

published in the prestigious Nature Reviews Cancer, Dr. Mel 

Greaves (a world-renowned specialist in acute leukemias) 

proposed that the age when these infections occur could play a 

crucial role in this association, i.e. that infections at an early age 

are protective whereas those which occur later can promote the 

progression of ALL1. 

It is known, for example, that children who are more exposed to 

infectious agents at an early age, for example those who begin 

attending daycare early, are at less risk of developing acute 

leukemias. The same is true for families containing several 

offspring: the eldest children, who matured alone during the first 

years of life, were less exposed to infectious agents than were their 

younger siblings and studies have shown that they are at 

significantly greater risk of developing ALL. 

According to Dr. Greaves, this protective role of early infections is 

due to a “good education” for the immune system: our immunity 

has evolved to handle perinatal infections which are both very 

frequent and dangerous for the lives of children, and thus 

ultimately for the survival of the species. With the constant 

improvement in conditions of hygiene, the immune system is not 

actually in contact with sufficient microorganisms to best learn its 

role and to suitably distinguish between that which is dangerous 

(pathogens coming from outside the body) and that which is not 

dangerous (the human body itself). 

 

When infections arise later, this “badly educated” immune system 

does not respond in a suitable manner but instead activates a series 

of phenomena which promote both the acquisition of 

supplementary genetic mutations in preleukemic cells and their 

evolution into acute leukemias. 

THE PARADOX OF PROGRESS 

Thus we have a paradox of modern societies: on one hand, the 

improvement in hygienic conditions has considerably reduced 

infant mortality and played a crucial role in the phenomenal 

increase in lifespan expectancy. On the other hand, the reduced 

exposure to environmental pathogens can lead to dysfunctions in 

the immune system which become responsible for the increased 

occurrence of acute leukemias. 

There is obviously no point in returning to the past and recreating 

the deplorable conditions of hygiene which existed in previous 

eras. The benefits associated with better hygiene as well as with 

other antimicrobial measures (vaccines, antibiotics) far outweigh 

their negative aspects. 

However, the recognition of modern hygiene as a risk factor for 

leukemias suggests that this disease could be prevented in some 

cases by promoting optimal development of immunity during 

infancy, for example by using a vaccine which could mimic the 

protective effects of infections during childhood, or even by 

exposure to beneficial bacteria (Lactobacillus, Bifidobacterium) 

known for promoting the development of good immunity in 

children2. 

(1) Greaves M. A causal mechanism for childhood acute 
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2017; 548: 407-412. 
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