
 

Genetic profiling can guide stem cell
transplantation for patients with
myelodysplastic syndrome
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A single blood test and basic information about a patient's medical status
can indicate which patients with myelodysplastic syndrome (MDS) are
likely to benefit from a stem cell transplant, and the intensity of pre-
transplant chemotherapy and/or radiation therapy that is likely to
produce the best results, according to new research by scientists at Dana-
Farber Cancer Institute and Brigham and Women's Hospital.
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In a study published in the New England Journal of Medicine, the
investigators report that genetically profiling a patient's blood cells, while
factoring in a patient's age and other factors, can predict the patient's
response to a stem cell transplant and help doctors select the most
effective combination of pre-transplant therapies. The findings are based
on an analysis of blood samples from 1,514 patients with MDS, ranging
in age from six months to more than 70 years, performed in
collaboration with investigators from the Center for International Blood
and Marrow Transplant Research.

MDS is a family of diseases in which the bone marrow produces an
insufficient supply of healthy blood cells. Treatments vary depending on
the specific type of MDS a patient has; donor stem cell transplants are
generally used for patients with a high risk of mortality with standard
treatments.

"Although donor stem cell transplantation is the only curative therapy for
MDS, many patients die after transplantation, largely due to relapse of
the disease or complications relating to the transplant itself," said the
study's lead author, R. Coleman Lindsley, MD, PhD, of Dana-Farber.
"As physicians, one of our major challenges is to be able to predict
which patients are most likely to benefit from a transplant. Improving
our ability to identify patients who are most likely to have a relapse or to
experience life-threatening complications from a transplant could lead to
better pre-transplant therapies and strategies for preventing relapse."

Researchers have long known that the specific genetic mutations within
MDS patients' blood cells are closely related to the course the disease
takes. The current study sought to discover whether mutations also can
be used to predict how patients will fare following a donor stem cell
transplant.

Analysis of the data showed that the single most important characteristic
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of a patient's MDS was whether their blood cells carried a mutation in
the gene TP53. These patients tended to survive for a shorter time after a
transplant, and also relapse more quickly, than patients whose cells
lacked that mutation. This was true whether patients received standard
"conditioning" therapy (which includes chemo- and/or radiation therapy)
prior to transplant or received reduced-intensity conditioning, which uses
lower doses of these therapies. Based on these results, doctors at Dana-
Farber are now working on new strategies to overcome the challenges
posed by TP53 mutations in MDS.

In patients 40 years old and over whose MDS didn't carry TP53
mutations, those with mutations in RAS pathway genes or the JAK2 gene
tended to have a shorter survival than those without RAS or JAK2
mutations. In contrast to TP53 mutations, the adverse effect of RAS
mutations on survival and risk of relapse was evident only in reduced-
intensity conditioning. This suggests that these patients may benefit from
higher intensity conditioning regimens, the researchers indicated.

The study also yielded key insights about the biology of MDS in specific
groups of patients. Surprisingly, one in 25 patients with MDS between
the ages of 18 and 40 were found to have mutations associated with
Shwachman-Diamond syndrome (a rare inherited disorder that often
affects the bone marrow, pancreas, and skeletal system), but most of
them had not previously been diagnosed with it. In each case, the
patients' blood cells had acquired a TP53 mutation, suggesting not only
how MDS develops in patients with Schwachman-Diamond syndrome
but also what underlies their poor prognosis after transplantation.

The researchers also analyzed patients whose MDS arose as a result of
previous cancer therapy (therapy-related MDS). They found that TP53
mutations and mutations in PPM1D, a gene that regulates TP53
function, were far more common in these patients than in those whose
disease occurred in the absence of previous cancer treatment.
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"In deciding whether a stem cell transplant is appropriate for a patient
with MDS, it's always necessary to balance the potential benefit with the
risk of complications," Lindsley remarked. "Our findings offer
physicians a guide - based on the genetic profile of the disease and
certain clinical factors - to identifying patients for whom a transplant is
appropriate, and the intensity of treatment most likely to be effective."
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