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Dear Editor,

Chronic myeloid leukemia (CML) is a myeloproliferative
neoplasm characterized by the presence of the BCR-ABLI
fusion gene [1]. Bone marrow fibrosis leading to dry tap as-
piration has been reported in patients with CML, frequently in
association with blast crisis [2]. CBFB-MYH11 is a genomic
abnormality in acute myeloid leukemia (AML) that predicts a
favorable prognosis [1]. Here, we report a case of BCR-ABL -
and CBFB-MYH1I-positive CML with primary blast crisis
(CML-pBC) and marrow fibrosis.

A previously healthy 69-year-old woman was admitted to
our hospital because of severe pneumonia and acute hypox-
emic respiratory failure that required intubation and mechan-
ical ventilation. Her hemoglobin level was 8.6 g/dL; white
blood cell count was 234 x 10°/L with 32% blasts, 2%
promyelocytes, 6% myelocytes, 2% metamyelocytes, 29%
neutrophils, 6% basophils, 13% eosinophils, 7% monocytes,
and 3% lymphocytes; and platelet count was 648 x 10°/L. The
blasts were positive for myeloperoxidase and both naphthol
AS-D chloroacetate and alpha-naphthyl butyrate esterases. A
multiplex quantitative real-time polymerase chain reaction
panel revealed chimeric major BCR-ABLI and CBFB-
MYHI1I transcripts (Table 1). Interphase fluorescence in situ
hybridization (FISH) analysis confirmed BCR-ABLI fusion
and CBF B rearrangement signals in circulating blasts and neu-
trophils. Leukemic cells expressed CD34, CD33, CD13, and
HLA-DR and were characterized as 46, XX, t(9;22)
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(q34.1;q11.2), inv(16) (p13.1q22). Repeated bone marrow as-
pirations were dry tap. A biopsy specimen showed
hypercellular marrow with approximately 30% blasts and
grade 2 fibrosis according to the marrow fibrosis scoring sys-
tem [3]. Computed tomographic scanning showed an enlarged
spleen (17 cm in length).

The patient received induction chemotherapy with
cytarabine and daunorubicin, and the circulating blast percent-
age dropped to 1%. FISH analysis revealed disappearance of
the CBFB-rearranged cells, but the percentages of BCR-ABL I-
positive cells remained unchanged (Table 1). Bone marrow
aspirations remained dry taps. The biopsy specimen showed
expansion of myeloid progenitor cells at various stages of
maturation with approximately 2% blasts and a high
myeloid-to-erythroid ratio of 10:1. The patient started taking
ponatinib after tracheal extubation, and a hematological re-
sponse was obtained within 1 month.

Differentiation of CML-pBC from BCR-ABLI-positive
AML, which has been included as a provisional entity in the
2016 revised WHO classification [1], is difficult. We applied
the recently proposed algorithm for the initial differential di-
agnosis, which supported the diagnosis of CML-pBC [4].
BCR-ABLI and CBFB-rearranged cells were sensitive to che-
motherapy, whereas the founding BCR-ABLI cells were resis-
tant to chemotherapy, implying that CBFB-MYH 11 operated
as a minor route aberration for the blast crisis. In addition,
t(9;22) has been an independent unfavorable prognostic factor
in de novo AML [5]. Future studies will clarify whether BCR-
ABLI-positive de novo AML requires a specific treatment
strategy.

Marrow fibrosis is an independent unfavorable prognostic
factor for CML [6, 7], although it has not been described in
CBFB-MYHI1I AML. JAK2, CALR, and MPL mutations,
which may initiate marrow fibrosis, were not detected in our
case. As some BCR-ABLI tyrosine kinase inhibitors reduce
bone marrow fibrosis in CML, it is of interest to know whether
ponatinib, a potent BCR-ABL1 inhibitor, can mitigate marrow
fibrosis while maintaining remission [8].
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Table 1 Cytogenetic and molecular data before and after induction treatment

At diagnosis After induction treatment
Blasts Neutrophils Blasts Neutrophils
FISH (%) BCR-ABLI fusion signals 100 95 87 99
CBFB rearranged signals 58 5 0 0
Chromosome analysis 46,XX,1(9;22)(q34.1;q11.2), 46,XX,1(9;22)(q34.1;q11.2) [19]/
inv.(16)(p13.1g22) [20] 46, idem, inv(16) (p13.1q22) [1]
gqRT-PCR BCR-ABLI 300,000 210,000
(copies /pug RNA) CBFB-MYH11 200,000 840

FISH fluorescence in situ hybridization, gR7-PCR quantitative reverse transcription-polymerase chain reaction
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