
Dear Sir,

Acute myeloid leukemia (AML) is frequently associ-
ated with chromosomic alterations. However, the pres-
ence of the Philadelphia chromosome (Ph) is rare in de
novo AML, as it is found in only 1% to 2% of cases. In
60% to 80% of these patients, conventional therapy is
followed by a short-term response, lasting no longer
than 8 months1.

Imatinib mesylate, an effective and selective inhibitor
of BCR-ABL tyrosine kinase activity, is commonly used
in the treatment of Ph-positive chronic myeloid
leukemia (CML), also in the blastic phase, whereas its
role in the treatment of Ph+ AML is not yet well under-
stood. To our knowledge, few cases of Ph + AML have
been treated with imatinib mesylate2,3.

In January 2005 a 17-year-old woman presented to
our division with a diagnosis of AML (FAB M1). At con-
ventional cytogenetic analysis, the Philadelphia chromo-
some was found in all metaphases (100%). The poly-
merase chain reaction with reverse transcriptase (RT-
PCR) was already positive for the p190 product of the
fusion gene BCR-ABL at the first step of RT-PCR.
Quantitative molecular analysis of the Wilms’ tumor
gene (WT1) with the real-time method using ABI
PRISM 7700 SDS revealed a significant increase in the
number of copies of WT1/104 copies of ABL (417;
range, 3-70).

The patient was treated with daunorubicin, etoposide
and cytosine arabinoside, but bone marrow aspirate ex-
amination on day +30 still revealed persistent AML,
with 60% blasts. A second course of chemotherapy
(FLANG regimen) was therefore administered and gran-
ulocyte-colony stimulating factor (G-CSF from day 0 to
neutrophil recovery) was started.

Bone marrow recovery, which occurred on day +24,
was compatible with a complete hematological response.
Qualitative molecular analysis for the BCR-ABL fusion
transcript showed positivity for the p190 gene (e1 a2),
which was weaker than that found at diagnosis. 

In view of the presence of the Philadelphia chromo-
some, the tyrosine kinase inhibitor imatinib mesylate
was administered after the patient’s written informed
consent had been obtained. Oral treatment with imatinib
mesylate was started on day +30 after FLANG therapy.
The onset of side effects such as neutropenia required a
dose reduction to 400 mg daily. After 6 weeks the patient
showed a complete cytogenetic response with persis-
tence of BCR-ABL transcript by nested PCR. Another
FLANG cycle was therefore administered on day +67
after the last cycle, with subsequent collection of stem
cells.

Allogeneic bone marrow transplantation was not fea-
sible because no HLA-identical donor was available; the
patient therefore underwent autologous bone marrow
transplantation. At the time of writing she was alive and
well and in complete cytogenetic remission, while quali-
tative molecular analysis for the BCR-ABL fusion tran-
script was positive.

FLANG therapy, given in association with imatinib
mesylate, resulted in a complete hematological and cyto-
genetic response. However, no molecular response was
achieved, as the patient had persistent BCR-ABL tran-
script.

Several hypotheses can be put forward to explain the
different responses reported in the literature following
imatinib administration to patients with Ph+ AML. Our
patient had marked WT1 expression, a finding that may
explain the persistence of the BCR-ABL transcript after
imatinib treatment.

The Wilms’ gene is considered a panleukemic marker,
a prognostic factor, and a useful index for identifying
minimal residual disease in patients with acute
leukemia4. In a study conducted on CML patients, high-
er levels of WT1 expression were associated with short-
er overall survival and event-free survival5. However,
evaluation of WT1 in patients with leukemia may be
more relevant than generally believed, because it is more
than a simple prognostic factor: it may play an important
role in leukemogenesis6. 
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The effects of WT1 on cell proliferation have previously
been attributed to direct transcriptional regulation of cer-
tain genes such as p21 and the insulin-like growth factor re-
ceptor7, but cdk inhibitor p21wafl/Cipl expression alone is
probably not sufficient to explain the effects of WT1 on
proliferation and differentiation8. WT1 is likely to affect
hematopoiesis by means of distinct mechanisms, and mu-
tation affecting the zing-finger domain of WT1 could inter-
fere with normal differentiation, thus playing a role in the
pathogenesis of leukemia9. Moreover, recent studies have
shown correlations between WT1 and imatinib mesylate,
and the presence or absence of the WT1 transcript appears
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to determine the degree of therapeutic response to imatinib. 
Inhibition of WT1 transcript levels after a short period

of in vitro exposure of pre-therapy bone marrow samples
to imatinib appears to predict the sensitivity of patients to
future treatment with imatinib10. Quantification of WT1
might therefore be useful for a prospective and proper use
of imatinib in patients with BCR-ABL rearrangement. 

Although on the basis of our case no definitive con-
clusion can be drawn regarding the relationship between
WT1 and therapy with imatinib mesylate in patients with
AML, we believe that further studies should be conduct-
ed to clarify this issue.
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