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COVID-19 and childhood acute lymphoblastic leukemia

To the Editor:

Young children are not affected with life-threatening illnesses from
the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
compared to the adult population, despite having no immunity to this
novel infectious agent. The coronavirus disease 2019 (COVID-19) pan-
demic may, however, impact the pediatric population in a different
manner that may become more evident once it ends.

Acute lymphoblastic leukemia (ALL), the most common form
of childhood cancer, has an overall incidence in the United States
of 34 cases/ million individuals <20 years of age with the peak
incidence of 75.2 cases/ million occurring in children between the
ages of 1-4 years.! Hypotheses have been proposed, particularly by
Dr Greaves, that account for the peak incidence in early childhood.? In
Greaves’ model, ALL arises by “two-hits”; the “first-hit” occurring pre-
natally with the generation of a preleukemia clone® which may harbor
a leukemia-associated genetic change (eg, ETV6-RUNX1 fusion
translocation). A subsequent “second-hit” occurring postnatally in
a population of “preleukemia” cells would initiate the final steps for
leukemia to develop and manifest clinically. Interesting, the ETVé6-
RUNX1 fusion has been detected in up to 5% of healthy newborn
blood samples, as an example of a relatively high proportion of
children potentially harboring a “first-hit” preleukemia clone.*

Without a “second-hit,” these children would not develop ALL. The
“second-hit” is postulated to be exposure to acommon infectious agent
(eg, virus) in a susceptible child whose body harbors a population of
preleukemia cells, although they have no immunity against the infec-
tion. This “perfect storm” may lead to an abnormal or overstimulated
immune response leading to the proliferation of leukemia cells.

Measures have been implemented to control the spread of COVID-
19, including social distancing with widespread closure of schools, busi-
nesses, and entertainment venues. Within a span of 2 months (March
to April 2020), our respective children’s hospitals (situated hundreds
of miles apart in different states) have observed a marked reduction
in the number of both emergency room visits and number of hospital-
ized children during the typical winter season when the various sea-
sonal respiratory viruses including influenza and RSV circulate among
the population.

Can the isolation of children at home lead to an avoidance of
exposure to viruses and the leukemia-inducing “second-hit?” Will
this result in a decreased number of childhood ALL cases in the near
future? Conversely, can the infection of predisposed children by
COVID-19 (even those who may be clinically asymptomatic) act as a

“second-hit,” leading to an increased number of ALL cases following
this pandemic? Interestingly, in 2003, a decreased number of pediatric
ALL cases were diagnosed in Hong Kong following the severe acute
respiratory syndrome (SARS) outbreak.> The answers to these two
potential scenarios may become evident in the near future with

ongoing epidemiologic surveillance.
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