Fighting Cancer:
A Compelling Case for Artificial
Intelligence in Genomics
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Media headlines focus on potential “miracle” cures for cancer,
but some of the most compelling advances in cancer aren’t cures,
but new ways experts are fighting the disease. One example is the
use of artificial intelligence (AI) as part of routine clinical guidance. In
this instance, oncologists receive reports linking patients’ sequencing results to potential therapeutic options. This approach, which at
times is done via a laborious literature search by a team of bioinformaticians and oncologists, is now completed in a fraction of the
time using advanced computing technologies.
Using IBM® Watson® for Genomics, oncologists can quickly view
insights from genomic analysis which can be used to help them
create personalized treatment plans for patients. This involves identifying cancer-causing mutations and mapping those mutations to
therapeutic options backed by evidence.
At the University of North Carolina, researchers tested Watson for
Genomics on 1,018 patients. Ninety-nine percent of the time, Watson
for Genomics agreed with the physicians, but in more than 300 cases,
it found additional actionable mutations the tumor board had not
identified. This analysis took less than three minutes per case.
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‘Aha’ moments in
genomic analyses
A recent study published in Neurology® Genetics reported data
that showed the potential for AI and whole genome sequencing
to scale access to precision medicine. The proof-of-concept study
used a beta version of Watson for Genomics technology to help
interpret whole genome sequencing data for one patient with glioblastoma. In the study, Watson for Genomics was able to provide a
report of potential clinically actionable insights within 10 minutes.
According to researchers, “whole genome sequencing currently requires significantly more manual analysis, so combining this method with AI could help doctors identify potential therapies for more
patients in less time.”1
In an example of that effort, as part of former Vice President Joe
Biden’s Cancer Moonshot Initiative, the U.S. Department of Veterans Affairs (VA) is working with IBM® Watson Health™ to help bring
personalized medicine to its patients. The VA will feed de-identified
genetic alteration files from individual patients into Watson for
Genomics in an effort to provide information to physicians regarding cancer mutations and possible treatment options. Some 3.5% of
U.S. cancer patients are treated at VA facilities, and the VA hopes to
deliver targeted therapies to up to 10,000 veterans with cancer over
the next two years.2

“There are ‘aha’ moments
that are not always
readily apparent, but
can have an impact on
decision-making.”
Andrew Seidman, Oncologist,
Memorial Sloan Kettering Cancer Center

Watson for Genomics can categorize over 10 million DNA alterations related to cancer in a matter of minutes. The information is
extracted from multiple data sources, including peer reviewed articles, clinical trials, well known databases and collaboration with top
tier cancer institutes and diagnostics labs world wide. Additionally,
more than 20 leading cancer institutes have worked with Watson
Health to test and validate the technology, and the company is scaling access to precision medicine through partnerships with Illumina
and Quest Diagnostics.
“When technology works, it’s pretty magical,” says Andrew Seidman,
MD, a Memorial Sloan Kettering Cancer Center oncologist. “There
are ‘aha’ moments that are not always readily apparent,” Seidman
says, “but can have an impact on decision-making.”3
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Precision medicine: moving
from hope to reality
In a small international study, 58% of the physicians surveyed said
they believed genomics will have a major impact on treatment selection over the next five years.4
At its core, cognitive computing provides clinicians with information
to help them identify potential treatment options for patients. While
AI can aid human clinical judgment, it does not replace it.
Still, epidemiologic data from oncological practices can be fragmented and dispersed, and sharing data is laborious and expensive. Moreover, not even the most sophisticated analysis of “big
data” can find treatments that don’t yet exist.
In personalized medicine, researchers describe cognitive computing’s role in the broader effort to combat cancer this way: “The developing revolution in personalized medicine leverages the advances in computer and information technology with rapidly expanding
opportunities to extract and examine the enormous amounts of
data about the molecular and epidemiologic attributes of patients
and their diseases.”5
Paul Tang, MD, Watson Health chief innovation officer, describes
the goal of this type of research as taking information about what
happened to some patients and using it to help make care better

“What happened to [some
patients]? And can we
avoid the bad things and
make the same good
things happen to others?”
Paul Tang, MD,
Chief Innovation Officer,
Watson Health
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for others. “What happened to them? And can we avoid the bad
things and make the same good things happen to others?”6
But ultimately, it’s about providing new ways to support patients
and cancer care teams. Analyzing data such as genomic information can help doctors recognize cancer-causing mutations and find
suitable evidence-based and individualized treatment options. With
cognitive technology, discovering these tailored treatment options
takes significantly less time than it normally would, which is crucial
for patients in what is typically a time-critical period.
The hope is that cognitive technology can take personalized medicines from hope to reality for more patients and providers across
the globe.

https://www-03.ibm.com/press/us/en/
pressrelease/52770.wss
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