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Dear Editor,
Translocation (19;21)(p13;q22) has only once been previous-
ly reported, in one case of radiation-associated acute myeloid
leukemia (AML) [1]. Here, we report the first case of AML
with t(19;21)(q13;q22) and marked eosinophilia.

A 58-year-old man was admitted because of severe anemia.
His white blood cell (WBC) count was 6.7 × 109/L, with 42%
eosinophils, 1% myeloblasts, and 1.5% erythroblasts
(Fig. 1a). The hemoglobin concentration was 49 g/L, and the
platelet count was 196 × 109/L. Bone marrow aspiration
showed myeloid dysplasia with 4.8% myeloblasts and
22.4% eosinophils (Fig. 1b). The patient was diagnosed tem-
porarily with myelodysplastic syndrome, unclassifiable
(MDS-U). Cytogenetic analysis revealed the karyotype 45,
X, -Y, t(19;21)(p13;q22) in 17/20 of the metaphases examined
(Fig. 1c). Fluorescence in situ hybridization analysis showed
three RUNX1 signals and two RUNX1T1 signals in 37% of
cells, but no signals corresponding to RUNX1-RUNX1T1 gene
fusion (Fig. 1d). As the fusion transcript termed RUNX1-
AMP19 has been isolated from an AML patient with a
t(19;21)(q13;q22) [2], RT-PCR of RUNX1-AMP19 fusion
gene was performed; however, the transcripts were not

detected. As the patient’s symptoms were improved by trans-
fusions, he was discharged from hospital and closely moni-
tored for disease progression. The peripheral blood (PB) eo-
sinophil count diminished over time.

Two months later, anemia and thrombocytopenia
progressed. Transformation to AML was confirmed by the
increasing blast counts in the bone marrow (64%; Fig. 1e).
After two courses of ineffective chemotherapy, pancytopenia
and transfusion dependency remained because normal hema-
topoiesis was suppressed by increasing numbers of blasts.
Thereafter, the patient developed septic shock due to
Klebsiella pneumonia infection. His clinical condition recov-
ered after intensive treatment for the infection, but, 2 weeks
later, the patient died from pontine hemorrhage due to severe
thrombocytopenia.

In the present case, because the duration from diagnosis of
MDS to diagnosis of AML was very short (2 months), the
marked eosinophilia could be considered one of the accompa-
nying symptoms at the onset of AML. The decrease in the
proportion of eosinophils observed thereafter could have been
due to immature blasts outnumbering eosinophils.

Although RUNX1-AMP19 fusion transcript was cloned
from an AML patient with a t(19;21)(q13;q22) [2], this fusion
gene was not detected in the present patient. Identification of
chimeric gene in our case is an interesting subject in the future.
Both the first reported case [1] and the present case showed
loss of sex chromosome (LOS). LOS is one of the most com-
mon recurrent cytogenetic abnormalities observed in t(8;21)
AML [3]. Several studies suggest that LOS leads to decreased
expression of the GM-CSF receptor, located on the
pseudoautosomal regions of the sex chromosomes, and is an
additional event required for transformation to full-blown leu-
kemia [4–6]. Thus, LOS could also be an important event for
the leukemic transformation in t(19;21) AML. As interleukin
(IL)-3Rα, GM-CSFRα, and IL-5Rα chain share a commonβ
subunit (cβ) [7, 8], and IL-5 is a major regulator of eosino-
phils, it is feasible that insufficient expression of GM-CSFRα
could induce greater occupation of the cβ by IL-5Rα,
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resulting in eosinophilic differentiation of leukemic cells.
More cases are needed to elucidate the clinical behavior and
prognosis of t(19;21) AML. It will also be interesting to as-
certain whether this chromosomal rearrangement is involved
in the development of eosinophilia.
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Fig. 1 a, b Morphology of
peripheral blood and bone
marrow samples at first
admission. a May-Grünwald
Giemsa staining of the peripheral
blood (original magnification ×
400). Eosinophilia, pseudo
Pelger-Huët anomaly, and
hypogranular neutrophils were
seen. b May-Grünwald Giemsa
staining of the bone marrow
(original magnification × 500). c
Karyotype at initial diagnosis
demonstrating t(19;21)(q13;q22)
and –Y. Arrows indicate abnormal
chromosomes. d Fluorescence in
situ hybridization analysis of the
bone marrow cells using a
RUNX1/RUNX1T1 dual color,
dual fusion translocation probe.
Representative nucleus showing
three green (RUNX1), and two
orange (RUNX1T1) signals,
indicating that a rearrangement of
21q22 had occurred with a gene
located other than on 8q22. e, f
Morphology of the bone marrow
at the diagnosis of AML. May-
Grünwald Giemsa staining of
bone marrow aspirate (e, original
magnification × 400; f, × 1000)
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