
 

How machine learning is helping patients
diagnosed with the most common childhood
cancer
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Two young girls with acute lymphocytic leukaemia (ALL) receiving
chemotherapy. Credit: National Cancer Institute

New software developed by Peter Mac and collaborators is helping
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patients diagnosed with acute lymphoblastic leukemia (ALL) to
determine what subtype they have. 

ALL is the most common childhood cancer in the world, and also affects
adults.

"Thirty to forty percent of all childhood cancers are ALL, it's a major
pediatric cancer problem," says Associate Professor Paul Ekert from
Peter Mac and the Children's Cancer Institute, who was involved in this
work.

More than 300 people are diagnosed with the disease in Australia each
year, and more than half of those are young children under the age of 15.
Determining what subtype of ALL a patient has provides valuable
information about their prognosis, and how they should best be treated.

"Figuring out what genetic changes are driving a patient's cancer is key
to working out how intense their treatment should be and what drugs get
used," Associate Professor Ekert says.

But up until the advent of genomic technologies like RNA sequencing,
methods for doing so were not as precise.

"Previously, genetic abnormalities were detected by looking down a
microscope at individual chromosomes and looking for four or five main
defects," Associate Professor Ekert says. "But we now know there are at
least 23 subtypes for ALL."

In a paper published in Blood Advances late last month, Peter Mac
researchers and co-authors from the University of Melbourne, the
Murdoch Children's Research Institute and the Children's Cancer
Institute describe the ALLSorts, software that uses RNA sequencing data
to identify a patient's ALL subtype.
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"ALLSorts adds a different way of finding these genetic drivers, and
classifying what subtype of ALL a patient has," says Peter Mac's
Professor Alicia Oshlack, the senior author on the paper. "And it can be
used with even a single patient sample, so testing centers regardless of
their size will be able to use it."

To the best of the researchers' knowledge, ALLSorts is also the first
publicly available and open source tool of its kind.

"We used a machine learning approach, and validated the accuracy of
our software on children's cancer samples from the Royal Children's
Hospital and adult cancer samples from Peter Mac," Professor Oshlack
says.

In machine learning, it is the computer that puts all the information from
a large dataset together to use the most informative features of the
dataset, rather than relying on the human researchers to determine what
the important pieces of the data are.

"Hopefully this software can be used across the world in testing ALL
and informing treatment choices for patients," Professor Oshlack says.
"And it's also a nice example of the importance of computational biology
in cancer research." 

  More information: Breon M Schmidt et al, ALLSorts: a RNA-Seq
subtype classifier for B-Cell Acute Lymphoblastic Leukemia., Blood
Advances (2022). DOI: 10.1182/bloodadvances.2021005894
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