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Dear Editor

An isochromosome of the long arm of chromosome 17, i(17q)
has been frequently reported in the blast phase of CML [1], and
is also associated with various types of hematological diseases
[2]. While it is believed that i(17q) as a sole abnormality is a dis-
tinctive clinicopathological entity with a high risk of leukemic pro-
gression, a subset may be present as de novo AML [3].

Extreme thrombocytosis is rare in AML, and only a few cases
have been described with chromosome 3 abnormalities [4, 5].
In addition, the loss of heterozygosity (LOH) affecting chromo-
some 7q is common in AML and MDS, suggesting the essential
role of this region in disease phenotypes and in clonal evolution.
Presented here is a case of AML with myelodysplasia-related
changes (AML-MRC) with extreme thrombocytosis, 7q LOH, and
i(17q).

A 76-yr-old Korean male was referred for thrombocytosis. The
initial complete blood count (CBC) showed a Hb level of 8.9 g/
dL, a platelet count of 1,746x 10%L, and a white blood cell (WBC)
count of 14.65x 10%L with 43% blasts (Fig. 1A). The dysplastic
features observed on a peripheral blood smear were marked an-
isocytosis of red blood cells (RBCs), pseudo-Pelger-Huet-like

neutrophils, and extreme thrombocytosis with giant and large
platelets (Fig. 1B). Bone marrow aspiration smears displayed
hardly visible hematopoietic components owing to extreme
thrombocytosis and dyspoietic megakaryocytes (Fig. 1C). Micro-
megakaryocytes with the dyspoietic features of binucleation or
non-lobulated shapes were observed (Fig. 1D). From visible
fields located at the periphery of aspiration slides, 37.8% of leu-
kemic blasts were seen. Focal fibrosis of the bone marrow was
observed from the biopsy section. The results of BCR-ABLI,
JAK2 V617F, MPL W515L/K, and CALR exon 9 mutation tests
were all negative. Immunophenotyping revealed that the blasts
were positive for CD34, CD13, HLA-DR (moderate), CD33, and
CD38 (dim), which was consistent with AML. The chromosome
study showed a karyotype of 46,XY,i(17)(q10) in 18 out of 20
metaphase cells (Fig. 2A). The patient was diagnosed as having
AML-MRC.

A high-resolution microarray analysis using a cytogenetics
whole genome 2.7M array (Affymetrix, Santa Clara, CA, USA)
was conducted after obtaining informed consent for further anal-
ysis. The microarray analysis also revealed abnormalities of chro-
mosome 17, which was consistent with the conventional cytoge-

Received: April 22, 2014
Revision received: July 1, 2014
Accepted: January 12, 2015

Corresponding author: Tae Sung Park

Department ofLaboratory Medicine, School of Medicine, Kyung Hee
University, 23 Kyungheedae-ro, Dongdaemun-gu, Seoul 130-702, Korea
Tel: +82-2-958-8673, Fax: +82-2-958-8609

E-mail: 153jesus@hanmail.net

366

www.annlabmed.org

© The Korean Society for Laboratory Medicine.

This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

http://dx.doi.org/10.3343/alm.2015.35.3.366


http://crossmark.crossref.org/dialog/?doi=10.3343/alm.2015.35.3.366&domain=pdf&date_stamp=2015-04-01

You E, et al.
Extreme thrombocytosis in AML with i(17q)

ANNALS OF
LABORATORY
MEDICINE

Fig. 1. The findings of the peripheral blood (PB) smear and bone marrow (BM) aspiration. The PB smear shows leukemic blasts (horizontal
arrow) (A). Dysplastic features were found on the PB smear such as marked anisopoikilocytosis in red blood cells (RBCs), pseudo-Pelger-
Huet-like neutrophils (vertical arrow), and extreme thrombocytosis with giant and large platelets (B). The BM aspirate smear shows that he-
matopoietic components are barely visible owing to extreme thrombocytosis (C) and micromegakaryocytes display dyspoietic features of bi-
nucleation or non-lobulated shapes (D). Wright-Giemsa; x200 (C), x 1,000 (A, B, D).

netic findings; the abnormalities were represented as arr
17p13.3p11.2(64,214-18,751,820)%x1,17p11.2925.3
(18,751,820-80,587,411)x 3 (Fig. 2B). Incidentally, the micro-
array analysis also detected a copy neutral LOH as arr7ql1
.1936(59,000,001-159,138,663) x2 homozygous (hmz) (Fig.
2C). After being diagnosed as having AML-MRC, the patient re-
fused to continue with chemotherapy and expired 10 months af-
ter diagnosis.

According to the study by Rashmi et al. [3], most cases of my-
eloid neoplasm with i(17q) show anemia, leukocytosis, thrombo-
cytopenia, and splenomegaly. Morphologically, all cases show
features of both myelodysplasia and myeloproliferation (pseudo-
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Pelger-Huet-like neutrophils, micromegakaryocytic hyperplasia,
hypercellularity, fibrosis, and osteosclerosis) [3]. It has been sug-
gested that granulocyte colony-stimulating factor and myeloper-
oxidase positioned at 17g21.1 and 17g23.1, respectively [6, 7],
are responsible for myeloproliferative features in the presence of
i(17q), where duplication of 17q occurs [3, 8]. In our case, most
of the features were consistent with characteristic findings of my-
eloid neoplasms with i(17q). However, extreme thrombocytosis
was a characteristic feature that differed from the previous re-
port, which reported mostly thrombocytopenia [3].

Marked thrombocytosis is rarely associated with AML, and
thrombocytosis with a platelet count over 1.0x10'?/L is an ex-
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Fig. 2. Chromosome and microarray analyses. Giemsa-banded
karyogram of the bone marrow cells at diagnosis: 46,XY,i(17)(q10).
The arrow denotes the abnormal chromosome (A). Microarray
analysis shows a single copy loss in chromosome 17 at bands
p13.3 through p11.2, and a single copy gain of chromosome 17 at
bands pll1.2 through gq25.3 [arr 17p13.3p11.2(64,214-
18,751,820)x 1, 17p11.2925.3(18,751,820- 80,587,411) x 3] (B).
SNP array analysis shows homozygosity in the long arm of chromo-
some 7, at band ql1.1, which is approximately 135.9 megabases
[arr 7q11.1936(59,000,001-159,138,663) x 2 homozygous (hmz)]
(Affymetrix cytogenetics 2.7M array; Affymetrix, Santa Clara, CA,
USA) (C).
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tremely rare phenomenon, even for a patient with chromosome
3 abnormalities [4]. Our patient had a platelet count of 1,746x
10%L at diagnosis, but no abnormalities of chromosome 3 were
found. To our knowledge, this is the first reported case of marked
thromobocytosis with AML associated with i(17g) and not with
chromosome 3.

During further investigation of i(17q) using a single nucleotide
polymorphism array (SNP-A), copy neutral LOH 7q was inciden-
tally detected. LOH 7q is common in AML and MDS and seems
to play an important role in the phenotype and characteristics of
these diseases [9]. A recent study by Jerez et al. [9] found a cor-
relation between the presence of LOH 7q and diploid MDS/MPN.
However, no AML-MRC cases had extreme thrombocytosis.

Our case showed features that were consistent with i(17g) in
myeloid neoplasms; most of the morphological and clinical fea-
tures of our patient could be explained as characteristic features
of i(17q). However, the finding of marked thromobocytosis and
7q LOH, seemed rather irrelevant and unrelated. A close follow-
up of such unusual cases could provide further clinical informa-
tion on AML-MRC with extreme thrombocytosis accompanied by
i(17g) and 7q LOH, while additional studies are necessary to de-
lineate and characterize the development of such unique cases.
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