
 

New risk factor identified for the most
common childhood cancer
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Acute lymphoblastic leukemia (ALL), a cancer involving white blood
cells known as lymphocytes, is the most common childhood cancer,
representing 25% of all cancer diagnoses. It's also one of the leading

1/5



 

causes of childhood cancer deaths. While cure rates have improved
thanks to chemotherapy, the cancer treatments are toxic. Survivors face
increased risk of heart disease, lung disease, neurocognitive defects as
well as increased risk of developing a secondary cancer in their lifetime.

Now, new research published in the American Journal of Human
Genetics reveals children born with a genetic predisposition to produce
more lymphocytes, particularly in relation to other types of white blood 
cells, are at a higher risk of developing ALL. This finding could help in
the development of risk models for newborns that could lead to early
intervention strategies.

"I hope that our research will be able to help to identify children at birth
who have the highest risk of leukemia," says corresponding author Adam
de Smith, assistant professor in the Center for Genetic Epidemiology at
the Keck School of Medicine of USC and a member of the USC Norris
Comprehensive Center. "An ideal goal would be if newborn screenings
in the future could incorporate screening for pre-leukemia."

Past genetic studies identified over a dozen locations on the genome
associated with childhood ALL. Noting these spots matched places on
the genome associated with variations in blood cell traits, such as white
blood cell counts, the USC team was inspired to investigate a connection
between overproduction of lymphocytes and the risk of developing ALL.

The study found that children who are genetically predisposed to
producing high amounts of lymphocytes have a 20 percent or more
increased risk of developing ALL. The study also shed light on the
significance of the number of lymphocytes in proportion to other key
blood cells.

"Ours was the first study to look for genetic variations associated with
the ratio of lymphocytes to certain other blood cells—the ratio of
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lymphocytes to monocytes, the ratio of lymphocytes to neutrophils and
the ratio of lymphocytes to platelets," said de Smith. "It seems that it's
not just the genetic propensity to produce large numbers of lymphocytes,
but it's how those numbers relate to other blood cell types as well."

Drawing from UK Biobank data from over 400,000 individuals, the
researchers conducted a two-stage genome wide association study
(GWAS) of blood cell traits, followed by analysis in 2,666 cases of ALL
and more than 60,000 controls.

Data from the UK Biobank is from adults of European ancestry, but in
the US, Latino children in particular are at higher risk of developing
ALL than non-Latino children. In the future, de Smith hopes to focus
blood cell trait research specifically on pediatric as well as Latino
populations.

Primary and secondary DNA mutations leading to
leukemia

ALL occurs when the DNA in bone marrow cell mutates. Normally cells
grow and die at a set rate but with ALL, genetic mutations instruct bone
marrow cells to continue growing and dividing. Blood cell production
becomes out of control, and the bone marrow produces immature cells
which develop into leukemic white blood cells called lymphoblasts.
These abnormal cells are unable to fight infection and crowd out healthy 
white blood cells, red blood cells and platelets.

The disease is believed to be the result of two events. Up to one in
twenty children are born with an initial genetic mutation known as a pre-
leukemic clone. In most cases, these pre-leukemic cells never develop
into leukemia. But, for children who develop ALL, a second mutation is
triggered by biological events. A prevailing theory is that if a child's
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immune system fails to develop properly, these secondary event
mutations can occur, leading to leukemia.

The USC study outlines two hypotheses of how overproduction of
lymphocytes could play a role in the events leading to leukemia.
Children who are genetically predisposed to lymphocyte overproduction
have an increased pool of pre-leukemic cells, and, subsequently, elevated
chances of a secondary mutation occurring. A separate, but not mutually
exclusive, hypothesis is that the overproduction of lymphocytes could
factor into why the immune system fails to respond normally to infection
in early life.

Risk scores for leukemia could lead to early
prevention

The researchers' theories correspond with the prevailing "delayed
infection" theory of childhood leukemia and current research in
preventing the onset of the disease. If children are not exposed enough to
infections and microbes as infants, their immune systems may not be
primed properly. To that end, researchers are developing probiotics as
well as other potential interventions to prevent the secondary mutations
leading to ALL.

In the future, de Smith envisions that a risk score may be assigned to
newborns based on genetic risk factors including lymphocyte
overproduction as well as non-genetic risks such as being born with a
high birth weight or through a planned cesarean section. Children with
high risk scores for ALL could receive early intervention therapies.

In keeping with this line of inquiry, de Smith will be involved in leading
the largest study to date using new-born cord blood cells to investigate
pre-leukemic clones in utero. Detecting the presence of these cells could

4/5

https://medicalxpress.com/tags/children/
https://medicalxpress.com/tags/blood+cells/


 

also eventually be part of routine newborn screening for ALL risk and,
ultimately, preventative measures.

  More information: Linda Kachuri et al, Genetic determinants of
blood-cell traits influence susceptibility to childhood acute
lymphoblastic leukemia, The American Journal of Human Genetics
(2021). DOI: 10.1016/j.ajhg.2021.08.004

Provided by University of Southern California

Citation: New risk factor identified for the most common childhood cancer (2021, September
10) retrieved 24 April 2024 from https://medicalxpress.com/news/2021-09-factor-common-
childhood-cancer.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

5/5

http://dx.doi.org/10.1016/j.ajhg.2021.08.004
https://medicalxpress.com/news/2021-09-factor-common-childhood-cancer.html
https://medicalxpress.com/news/2021-09-factor-common-childhood-cancer.html
http://www.tcpdf.org

