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Relapse, poor survival in leukemia linked to
genetic mutations that persist in remission
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Eight in 10 patients with acute myeloid leukemia relapse after remission, and for
most of them there's no reliable way to predict relapse. But new research by
Timothy J. Ley, MD, and colleagues at Washington University in St. Louis
suggests that performing genetic profiling while a patient is in remission can help
physicians assess response to treatment and determine whether aggressive, follow-
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up treatment is necessary. Credit: Mark Katzman

For patients with an often-deadly form of leukemia, new research
suggests that lingering cancer-related mutations - detected after initial
treatment with chemotherapy - are associated with an increased risk of
relapse and poor survival.

Using genetic profiling to study bone marrow samples from patients with
acute myeloid leukemia (AML), researchers found that those whose cells
still carried mutations 30 days after the initiation of chemotherapy were
about three times more likely to relapse and die than patients whose
bone marrow was cleared of these mutations.

The study, by a team at Washington University School of Medicine in St.
Louis, is published Aug. 25 in JAMA.

While the genetic profiling of cancer is not yet routine, such testing
typically is performed only at the time of diagnosis to try to pinpoint
how aggressive a tumor is and whether it will respond to a particular
treatment. The new findings suggest a different approach, one that
focuses less on the specific set of mutations present in a patient's tumor
at the time of diagnosis and more on whether those mutations are cleared
by initial treatment with chemotherapy.

"Most patients diagnosed with AML fall into a gray area when it comes
to being able to predict their risk of relapse," said senior author Timothy
J. Ley, MD, the Lewis T. and Rosalind B. Apple Professor of Oncology
in the Department of Medicine. "About 80 percent of AML patients go
into remission with chemotherapy, but most of them eventually will
relapse. Unfortunately, we still don't have a definitive test that tells us
early on which patients will relapse.
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"Such information is important to know because high-risk patients need
aggressive, potentially curative therapy with a stem-cell transplant when
they are in remission, early in the course of the disease. However, we
don't want to transplant patients who are unlikely to relapse following
conventional chemotherapy because the transplant procedure is
expensive and carries a significant risk of severe side effects and even
death."

AML is a cancer of blood-forming cells in the bone marrow. An
estimated 19,000 cases of AML will be diagnosed in the United States
this year, and some 14,000 will die of the disease.

The current study was retrospective, meaning that the researchers looked
at bone marrow samples from patients whose outcomes were already
known. The investigators studied leukemic bone marrow samples
obtained at diagnosis from 71 AML patients treated at the Siteman
Cancer Center? at Barnes-Jewish Hospital and Washington University.
Genome sequencing and analysis were performed at the university's
McDonnell Genome Institute.

For the 71 bone marrow samples obtained at the time of diagnosis and
then sequenced, the specific leukemia-related mutations found in each
patient's AML cells were no more informative than standard methods for
assessing the risk of relapse.

The researchers then conducted genome sequencing on bone marrow
samples that had been obtained from 50 patients at the time of diagnosis
and again 30 days after the initiation of chemotherapy, when they were
in remission. Analyzing these samples, the researchers found that 24
patients had persistent mutations in bone marrow cells after
chemotherapy, even though by standard clinical measures they were in
remission. This suggested that at least some leukemia cells had survived
the initial therapy. In several cases, these same cells were shown to
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expand and contribute to relapse.

Those with persistent mutations had a median survival of only 10.5
months, compared with 42 months for the 26 patients whose leukemia
mutations had been cleared by initial chemotherapy.

"If our results are confirmed in larger, prospective studies, genetic
profiling after initial chemotherapy could help oncologists predict
prognosis early in the course of a patient's leukemia and determine
whether that patient has responded to the chemotherapy - without having
to wait for the cancer to recur," said first author Jeffery M. Klco, MD,
PhD, now at St. Jude Children's Research Hospital. "This approach to
genetic profiling, which focuses on performing genome sequencing after
a patient's initial treatment, also may be useful for other cancers."

In an accompanying editorial, Friederike Pastore, MD, and Ross Levine,
MD, of Memorial Sloan Kettering Cancer Center, write: "Although
many important questions remain, the findings reported by Klco and
colleagues provide critical insights into the role of molecular monitoring
in AML and into the dynamics of genetic mutations during AML
treatment."

Pastore and Levine call for next steps to include the development of
assays to detect residual disease after AML treatment, and the
formulation of therapeutic regimens to target such residual disease, with
the goal of improving outcomes for patients with AML.

Ley added: "These findings build on studies performed more than a
decade ago that suggested the failure to clear leukemia cells bearing
chromosomal abnormalities was associated with increased risk of
relapse. But that technology was applicable only for the subset of
patients with abnormal chromosomes, while genome sequencing can
detect mutations in virtually all patients and is much more sensitive and
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specific. This new approach gives us a way to think about how to use
genomics to evaluate the risk of relapse for nearly all AML patients."

More information: JAMA, doi:10.1001/jama.2015.9643
JAMA, doi:10.1001/jama.2015.9452
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