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Case Report

Therapy-related myelodysplastic syndrome: a case study
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Abstract: We present a case of therapy-related myelodyspastic syndrome in which the t(3;8)(q26;924) transloca-
tion appeared, even though no chromosomal abnormalities were found at the initial diagnosis of acute myeloid
leukemia. To the best of our knowledge, there have only been around 20 reported cases of myeloid malignancies
involving 1(3;8)(026;q24). We discuss the characteristics of t(3;8)(q26;024) along with a review of literature.
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Introduction

Chromosomal analysis is important for diagno-
sing myeloid malignancies such as acute mye-
loid leukemia (AML) and myelodysplastic syn-
drome (MDS), particularly for the classification
of disease subtypes and prognostic prediction.
Chromosomal abnormality involving 3q has
been described in 3.5-4.7% of all AML cases
[1, 2]. The most representative rearrangements
including 3926 are inv(3)(q21926) and t(3;3)
(921;926), which result in the production of
increased numbers of megakaryocytes with
monolobed or bilobed forms [3]. Among 3q
abnormalities, 1(3;8)(926;924) is reported to be
extremely rare rearrangement and has only
been described in about 20 patients [1, 2,
4-15]. Herein, we report the case of a patient
with therapy-related MDS associated with the
1(3;8)(026;024) translocation.

Case presentation

A 73-year-old male was referred to our hospital
because of anemia and thrombocytopenia.
Peripheral blood analysis showed a white blood
cell count of 4300/uL (46% blasts), a hemoglo-
bin level of 6.9 g/dL, and a platelet count of
54000/uL. Bone marrow aspiration revealed
marked proliferation of blast cells, which ac-

counted for 83.7% of bone marrow cells, and
surface marker analysis demonstrated that the
blasts were CD2-, CD3-, CD4+, CD5-, CDS8-,
CD10-, CD19-, CD20-, CD13+, CD14-, CD33+,
CD34+, and human leukocyte antigen (HLA)-
DR+. No dysplasia was observed. A chromoso-
mal study of the patient’s bone marrow cells
showed a karyotype of 46, XY [20]. A diagnosis
of AML without maturation was made. The
patient received chemotherapy involving 20
mg/m? cytosine arabinoside on days 1 to 35
and 300 pg of filgrastim on days 1 to 35, resul-
ting in complete remission. There afer, he was
subjected to consolidative chemotherapy invol-
ving the abovementioned regimen. Then, he
underwent surveillance consultations, inclu-
ding peripheral blood examinations, once a
month, which confirmed that he remained in
remission. However, he developed anemia at
36 months after the initial diagnosis. Peripheral
blood analysis revealed a white blood cell count
of 2100/uL with 43% neutrophils, 49% lym-
phocytes, 6% monocytes, and 2% blastoid
cells. His hemoglobin level was 9.5 g/dL, and
his platelet count was 178000/uL. His serum
lactate dehydrogenase level was not elevated
(172 U/L; reference range, 106-211 U/L). Bone
marrow aspiration revealed marked dysmega-
karyopoiesis, e.g., small monolobulated mega-
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Figure 1. May-Giemsa-stained bone marrow cells with dysplasia. Small mononuclear megakaryocytes (A-G), eryth-
roblasts with karyorrhexis (H), and binuclear erythroblasts (I) were seen.

karyocytes, and that blasts accounted for 8%
of his bone marrow cells (Figure 1). Surface
marker analysis demonstrated changes com-
pared with the initial diagnosis; i.e., the blasts
expressed CD7, but were negative for CD4; no
changes were detected in the expression of
other markers. A chromosomal study of the
patient’s bone marrow cells revealed the
following karyotype: 46, XY, t(3;8)(026;024)
[11]/48, XY, +X, t(3;8)(026;024), +12 [9]. Based
on the appearance of dysplasia and that fact
that blasts now accounted for less than 10% of
the patient’s bone marrow cells, a diagnosis of
therapy-related MDS (refractory anemia with
excess of blasts-1) was made. The patient was
administerd azacitidine monotherapy (100 mg/
m? on 7 days every 4 weeks) because of his
poor performance status; however, he died
from pneumonia at 46 months after the initial
diagnosis.

Discussion

Here, we describe the case of a patient with
therapy-related MDS harboring (3;8)(q26;q24),
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who had initially been diagnosed with AML with-
out maturation and exhibited a normal karyo-
type. To the best of our knowledge, about 20
cases of myeloid malignancies involving recip-
rocal t(3;8)(q26;924) translocations have been
reported (Table 1) [1, 2, 4-15]. 3q abnormali-
ties are recurrent, but not frequent; it is esti-
mated that they are seen in 3.5-4.7% of all AML
cases [1, 2]. Among them, the t(3;8)(q26;q24)
translocation is extremely rare, exhibiting an
estimated incidence of 3.5% of myeloid malig-
nancies involving 3q rearrangements [1]. The
1(3;8)(g26;024) translocation is considered to
be the rarest of the many types of chromosom-
al translocations associated with 3q26 [14]. Lin
et al. reported that hematological malignancies
involving this translocation exhibit common
characteristics including trilineage dysplasia
and a poor prognosis and are predominantly
seen in therapy-related cases. As for its mor-
phological effects, our patient’s cells displayed
dysplasia, especially marked dysmegakaryo-
poiesis, which is consistent with previous re-
ports about this cytogenetic translocation.
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Table 1. Cytogenetic findings of previously reported cases involving t(3;8)(q26;924)

Case Age/

no. Sex G-banded Karyotype including t(3;8)(q26;q24) Diagnosis Reference

1 62/M 46, XY, 1(3;8)(026;q24) RAEB-t* Martens et al (1987)

2 66/F 46, XX, t(3;8)(q26;q24), -7° sAML? Charrin et al (2002)

3 69/F 46, XX, 1(3;8)(q26;q24), del(5)(q14q34), -7, -18° AML(FAB M2) Charrin et al (2002)

4 46/F 46, XX, t(3;8)(q26;024), -7, +mar t+-AML Lin et al (2006)

5 68/F 46, XX, 1(3;8)(q26;q24) t+-AML Lin et al (2006)

6 57/M 45, XY, 1(3;8)(q26;q24), -7 t+-MDS Lin et al (2006)

7 82/M 47, XY, 1(3;8)(926;924), +13 AML with maturation  Lin et al (2006)

8 73/M 46, XY, 1(3;8)(026;q24) AMML Lin et al (2006)

9 52/F 46, XX, 1(3;8)(q26;q24), -7/45, idem, inv(7)(q22q34) AML Bobadilla et al (2007)

10 54/F 46, XX, 1(3;8)(026;q24) AML Bobadilla et al (2007)

11 28/M 46, XY, 1(3;8)(q26;q24)/45, idem, -7 AML Schroeder et al (2008)

12 A7/F 46, XX, 1(3;8)(q26;024), 1(9;22)(q34;q11)/46, idem, t(4;5)(p16;931)/46, idem, CML-BC Lin et al (2009)
del(6)(q21027)

13 60/F 46, XX, 1(3;8)(q26;024)/46, idem, 1(8;21)(q13;022)/45, idem, -7 CMML Isoda et al (2009)

14 NR/M 46, XY, 1(3;8)(q26;024) AML Lugthart et al (2010)

15 84/M 47, XY, 1(3;8)(026;q24), +14 AML Danilova et al (2013)

16 51/M 46, XY, 1(3;8)(q26;024) AML Xu et al (2014)

17 41/M 46, XY, 1(3;8)(026;q24) RCMD Xu et al (2014)

18 71/F 46, XX, t(3;8)(q26;024)/46, idem, del(7)(p11p15)/45, idem, i(7)(q10) AML Xu et al (2014)

19 64/M 46, XY, 1(3;8)(q26;024) AML Xu et al (2014)

20 52/M 46, XY, 1(3;8)(026;024), 1(9;22)(q34;911)/92, idem x2 CML-BC Xu et al (2014)

21 79/M 46, XY, (3;8)(q26;q24), -7, +21 AML Lavallée et al (2015)

22 73/M 46, XY, 1(3;8)(026;024)/48, XY, +X, 1(3;8)(q26;024), +12 t-MDS Present case

RAEB-t, refractory anemia with excess of blasts in transformation; AML, acute myeloid leukemia; s, secondary; t-,

therapy-related; MDS, myelodysplastic syndrome;

AMML, acute myelomonocytic leukemia; CML-BC, chronic myelogenous leukemia in blast crisis; CMML, chronic myelomonocytic leukemia; RCMD, refractory anemia with

multilineage dysplasia; NR, not reported. *The diagnosis and “karyotype were obtained from the original study.

Although we could not assess whether eco-
tropic viral integration site 1 (EVI1) was involved
in the present case because no specimen was
preserved, the morphological characteristics of
the patient’s bone marrow cells; i.e., the pres-
ence of small mono- or bi-lobulated forms, were
consistent with those of EVI1-associated leuke-
mia [3]. Concerning the partner of 3926 in this
translocation, 8q24, it was reported that candi-
date genes on the 8qg24 locus are difficult to
identify, because this band contains many
genes [8]. Hence, further accumulation of
cases is necessary to evaluate the genetic rela-
tionship between this abnormality and leuke-
mogenesis. As for its diagnostic impact, the
1(3;8)(q26;024) aberration has mainly been
reported in myeloid malignancies such as AML,
MDS, and chronic myelogenous leukemia
(CML). Among them, there have been several
cases in which the 1(3;8)(026;924) transloca-
tion was not present at the initial diagnosis, but
subsequently appeared after progression to
the CML-blastic phase [11], transformation
from low grade MDS [4, 12], or the develop-
ment of late-appearing myelofibrosis [13]. It
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seems that the t(3;8)(g26;q24) translocation
plays a specific role in clonal evolution. On the
other hand, some papers have reported that
1(3;8)(026;924) is predominantly found in thera-
py-related cases [8, 14]. Recently, our knowl-
edge of the crucial roles played by genetic
mutations in therapy-related myeloid neopla-
sms has improved. Hence, it might be possible
to determine the genetic mutations responsi-
ble for therapy-related leukemigenesis, even
in cases in which the discrimination between
clonal evolution and therapy-related disease is
distressing.

Finally, azacitidine was recently reported to be
effective against 3g-harboring AML and MDS
[16]. In the latter study, it was shown that
patients with lower bone marrow blasts counts,
higher platelet counts, or non-complex cytoge-
netics and those who had not received prior
intensive chemotherapy achieved better out-
comes. Although t(3;8)(q26;924) tends to have
a poor prognosis [14], we suggest that a thera-
peutic strategy including azacitidine therapy
might be suitable, especially in patients with
the abovementioned clinical characteristics.
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