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Abstract
Background: The typical t(8;21) (q22;q22) abnormality is associated with acute myeloid leukemia with maturation (AML-M2 based on the
French-American-British classification). This protein regulates proliferation, the differentiation, and the viability of leukemic cells.

Method: We report a case of 9-year-old boy with a positive RUNX1/CBFA2T1 (AML1/ETO) fusion gene and a karyotype with a 45, X,-Y,
t(6;21;8)(q27;q22;q22).

Result: This variant translocation involving chromosome region 6q27 with loss of Y chromosome have never been reported before. Child
had induction failure after 3+7 chemotherapy and subsequently died due to sepsis.
Conclusion: We assume that this translocation may be responsible for the poor prognosis of this case.
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Introduction

Acute myeloid leukemia (AML) is a heterogeneous bone
marrow malignancy, and cytogenetics t(8;21) (q22;q22)
abnormality is typically associated with acute myeloid leukemia
with maturation (AML-M2 based on the French-American-British
classification) [1]. This protein is responsible for proliferation,
differentiation and the viability of leukemic cells. The translocation
fuses the AML1 gene (also called RUNX1) on chromosome 21 with
the ETO gene (also referred to as the RUNX1T1 gene that encodes
the CBFA2T1 protein) on chromosome 8. This translocation is
classified as ‘low risk’ in patients with AML, and the prognosis
after intensive chemotherapy is better for these patients than
intermediate or high risk patients [1]. The t(8;21) abnormality
is found in minority of patients, which is approximately 5%-10%
of all AML cases and 10%-20% of AML cases with maturation
corresponding to the FAB class AML-M2 [2-5]. Most common
abnormality for creating AML1-ETO fusions is simple reciprocal
translocation, however, fusion can also occur through variant
rearrangements. So, this t(8;21) translocation is often detected
together with some additional cytogenetic or molecular genetic
abnormalities with variable prognosis [6-8]. Based on the various
published clinical studies, variant rearrangements with t(8;21)
includes the del(9q) abnormality in 15%-35% [9], loss of sex
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chromosomes [4] X (30-40%), Y (50-60%), trisomy 4 and 8 (8%),
complex cytogenetics (9-23%) and rarely tetraploid or near
tetraploid clones have been reported in literature [7,10-12]. Here
we describe a novel three-way translocation in a child with AML
that is 45, X,-Y, t(6;21;8)(q27;q22;q22). This variant translocation
involving chromosome region 6q27 with loss of Y chromosome
has never been described in literature before.

Case

The patient, 9-year-old boy, was presented to our hospital
with complaints of fever off and on since last 3 weeks. Clinical
examination showed moderate pallor with just palpable
hepatosplenomegaly below costal margin. Complete blood count
showed Hemoglobin 7.5g/dl; leucocyte count 30230/mm3,
platelet 15000/mm3 and peripheral blood examination showed
88% blasts. Bone marrow aspiration showed proliferation
of peroxidase- positive blasts (97%) with maturation. Flow
cytometry was suggestive of AML (T cell markers CD3 (0.1%),
CD5 (0.4%), CD7 (1%), CyCD3 (1.2%) were negative, B cell marker
CD 19 (21.7%) dim positive, CD10 (0%), CD22 (0.8%) negative,
myeloid Marker CD 13 (72.3%), CD33 (88.1%), CD 34 (73%), CD
117 (72.8%), HLA DR (76.1%) moderate positive, CD38 (46.1%),
CD45 (99.5%) dim positive, MPO (66.3%) moderate positive. No
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malignant cells were found in CSF cytospin. A diagnosis of AML
(M2) was made. The patient was negative for HIV, hepatitis B
and C. He had normal liver and renal function. Fluorescence in
situ hybridization (FISH) study for AML1 gene rearrangement
using a cosmid probe that covers the breakpoint cluster region
of AML1 revealed three signals 2 Orange, 2 Green, 1Yellow, for
RUNX1T (ETO)/ RUNX1(AML1) (Figure 1). A chromosomal
analysis (GTG-banding) with 24 hours cultures with appropriate
serum and antibiotics revealed a clone of 45, X, -Y, t (6;21;8) (q27;

q22;q22) (Figure 2). One course of induction chemotherapy
consisting of cytarabine (200mg/m2 continuous infusion, days
1-7), daunorubicin (60 mg/m2, drip infusion, days 1-3) was given.
After first course of chemotherapy child did not go in to remission
(bone marrow aspiration showed 10% blasts with AML minimal
residual disease (MRD) of 20%). He was repeated with second
course of same chemotherapy. After few days child presented
with febrile neutropenia with multidrug resistant Escherichia coli
induced septic shock and died.

Figure 1: Fluorescence in situ hybridization (FISH) Probe Vysis LS1 Showing RUNX1T1 (ETO) (8q21.3) S. Orange/ LS1 RUNX1(21q22)
S. Green.

Figure 2: Chromosomal analysis with GTG Banding showing clone of 45, X, -Y, t (6;21;8) (q27; q22; q22).
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Translocation (8;21) (q22;q22) is a specific abnormality
frequently associated cytogenetically in AML-M2. Complex
variants of t(8;21) (q22;q22) are occasionally observed with
variable prognosis in a small percentage of AML. Mostly threeway translocations involved regions of 8q22, 21q22 and a third
chromosome. Chromosomes 1, 2, 3, 5, 6, 8, 10, 12, 13, 14, 15,
16, 17, 18, and 20 have been reported as the third chromosome
involved in the variant three-way translocation [13]. Very rarely,
a four-way variant complex translocation is reported [12]. In this
case, we report an AML-M2 patient involving a new breakpoint
6q27 in a complex three-way t(6;8;21) (q27;q22;q22) with loss
of Y chromosome, which has not been reported so far in the
literature. FISH analysis with AML1/ETO -specific probes showed
co-localization of AML1 and ETO signals on the rearranged
chromosome 8 at q22 (Figure 1). However, it is unclear that this
breakpoint region 6q27 with complex three-way translocation has
played any role in leukemogenesis or not. Similar to reported by
Udaykumar et al. (13) our patient also had translocation of distal
long arm of chromosome 21 at q22 to the long arm of chromosome
8, whereas the end of chromosome 8 was translocated to a third
chromosome (6q27) and that remainder of the third chromosome
was translocated to chromosome 21, but our third chromosome
was 6 involving band q 27 (6q27) instead of theirs 13q14 (Figure
2). AML1/ETO protein regulates proliferation, the differentiation,
and the viability of leukemic cells. Any event that lead to formation
of AML1/ETO fusion from t(8;21) is one of the main cause of
leukemogenesis in the variant translocations [14].

1. Arber DA, Orazi A, Hasserjian R, Thiele J, Borowitz MJ, et al. (2016)
The 2016 revision to the World Health Organization classification of
myeloid neoplasms and acute leukemia. Blood 127(20): 2391-2405.

Shinagawa et al. [15] also reported a complex translocation
46,XX,t(6;21;8)(p21;q22;q22) in an adult female that was
associated with trisomy 4, not with loss of Y chromosome and
involved break point region 6q27 like our case. Assuming in
low risk, that patient with t(6;21;8) and trisomy 4 showed good
response to chemotherapy and underwent in remission after
first course of chemotherapy. A French group [16], 2.5 decades
ago reported one out of 148 cases with AML of a three-way
translocation of 45, X,- Y, t(6;21;8)(q21;q22;q22) but our case
had 45,X, -Y,t(6;21;8)(q27;q22;q22). Holmes et al. [17] described
13 patients with loss of Y chromosome but none had three-way
translocation with loss of Y chromosome like ours. Although
t(8;21) is associated with a good prognosis, the clinical relevance
and implications of this new variant t(6;8;21) (q27;q22;q22) with
loss of Y chromosome is yet to be determined. Prognosis of t(8;21)
(q22;22) with loss of Y chromosome is reported controversial,
including uneasy remission and easy relapse [18] to a weak good
prognostic impact [4,7,8]. After first course of chemotherapy our
patient also did not go in to remission (bone marrow aspiration
showed 10 % blasts with AML minimal residual disease (MRD)
of 20%) assuming that cytogenetics as bad one. We had planned
for hematopoietic stem cell transplant but unfortunately after
second course of same chemotherapy that child succumbed to E.
coli sepsis.

003

2. Cheng Y, Wang Y, Wang H, Chen Z, Lou J, et al. (2009) Cytogenetic profile
of de novo acute myeloid leukemia: a study based on 1432 patients in a
single institution of China. Leukemia 23(10): 1801–1806.

3. Sanderson RN, Johnson PRE, Moorman AV, Roman E, Willett E, et al.
(2006) Population-based demographic study of karyotypes in 1709
patients with adult acute myeloid leukemia. Leukemia 20(3): 444–450.
4. Grimwade D, Hills RK, Moorman AV, Walker H, Chatters S, et al.
(2010) Refinement of cytogenetic classification in acute myeloid
leukemia: determination of prognostic significance of rare recurring
chromosomal abnormalities among 5876 younger adult patients
treated in the United Kingdom Medical Research Council trials. Blood
116 (3) 354–365.

5. Klaus M, Haferlach T, Schnittger S, Kern W, Hiddemann W, Schoch C
(2004) Cytogenetic profile in de novo acute myeloid leukemia with
FAB subtypes M0, M1, and M2: a study based on 652 cases analyzed
with morphology, cytogenetics, and fluorescence in situ hybridization.
Cancer Genet Cytogenet 155(1): 47–56.
6. Arber DA, Stein AS, Carter NH, Ikle D, Forman SJ, et al. (2003) Prognostic
impact of acute myeloid leukemia classification: importance of
detection of recurring cytogenetic abnormalities and multilineage
dysplasia on survival. Am J Clin Pathol 119(5): 672–680.
7. Kuchenbauer F, Schnittger S, Look T, Gilliland G, Tenen D, et al.
(2006) Identification of additional cytogenetic and molecular genetic
abnormal lities in acute myeloid leukaemia with t(8;21)/AML1-ETO.
Br J Haematol 134(6): 616–619.
8. Peterson LF, Boyapati A, Ahn EY, Biggs JR, Okumura AJ, Lo MC, et al.
(2007) Acute myeloid leukemia with the 8q22;21q22 translocation:
secondary mutational events and alternative t(8;21) transcripts. Blood
110(3): 799–805.

9. Peniket AJ, Wainscoat J, Side L, Daly S, Kusec R, et al. (2005) Del(9q)
AML: clinical and cytological characteristics and prognostic
implications. Br J Haematol 129(2): 210–220.

10. Pr´ebet T, Boissel N, Reutenauer S, Thomas X, Delaunay J, et al. (2009)
Acute myeloid leukemia with translocation (8;21) or inversion
(16) in elderly patients treated with conventional chemotherapy: a
collaborative study of the French CBF-AML intergroup. J Clin Oncol
27(28): 4747–4753.
11. Appelbaum FR, Kopecky KJ, Tallman MS, Slovak ML, Gundacker HM,
et al. (2006) The clinical spectrum of adult acute myeloid leukaemia
associated with core binding factor translocations. Br J Haematol
135(2):165–173.

12. Xiao S, Liu S, Liu X, Yu M, and Hao Y (2005) Tetraploidy or neartetraploidy clones with double 8;21 translocation: a non-random
additional anomaly of acute myeloid leukemia with t(8;21)(q22;q22).
Hsaematologica 90(3): 413–414.
13. Udayakumar AM, Alkindi S, Pathare AV, Raeburna JA (2008) Complex
t(8;13;21) (q22;q14;q22)-A Novel Variant of t(8;21) in a Patient with
Acute Myeloid Leukemia (AMLeM2). Archives of Medical Research
39(2): 252-256.

14. McCormack E, Bruserud O, Gjertsen BT (2008) Review: genetic models
of acute myeloid leukaemia. Oncogene 27: 3765–3779.
15. Shinagawa A, Komatsu T, Ninomiya H (1999) Complex Translocation
(6;21;8), a Variant of t(8;21), with Trisomy 4 in a Patient with Acute
Myelogenous Leukemia (M2). Cancer Genet Cytogenet 109(1): 72–75.

How to cite this article: Ramzan M, Lukman M, Singh M , Katewa S. A Novel Three Way Translocation in a Child with t(8:21) Acute Myeloid Leukemia
(AML-M2) Involving 6q27 with Loss of Y Chromosome. Open Acc Blood Res Trans J. 2018; 2(5): 555600. DOI: 10.19080/OABTJ.2018.02.555600

Open Access Blood Research & Transfusion Journal
16. Groupe Francais de Cytoge´ne´tique He´matologique (1990) Acute
myelogenous leukemia with an 8;21 translocation. A report on 148
cases from the Groupe Francais de Cytogenetique Hematologique.
Cancer Genet Cytogenet 44: 169-179.

17. Holmes RI, Keating MJ, Cork A,Trujillo JM, McCredie KB, et al. (1985)
Loss of the Y Chromosome in Acute Myelogenous Leukemia: A Report
of 13 Patients. Cancer Genet Cytogenet 17(3): 269-278.
This work is licensed under Creative
Commons Attribution 4.0 License
DOI: 10.19080/OABTJ.2018.02.555600

18. Zhu CY, Yang H, Niu JH, Zhang Q, Xie XL, et al. (2014) Clinical analysis
of acute myeloid leukemia with t(8;21) (q22;q22) and loss of Y
chromosome. Zhongguo Shi Yan Xue Ye Xue Za Zhi 22(4): 950-956.

Your next submission with Juniper Publishers
will reach you the below assets
• Quality Editorial service
• Swift Peer Review

• Reprints availability
• E-prints Service

• Manuscript Podcast for convenient understanding
• Global attainment for your research

• Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)

• Unceasing customer service

Track the below URL for one-step submission
https://juniperpublishers.com/online-submission.php

004

How to cite this article: Ramzan M, Lukman M, Singh M , Katewa S. A Novel Three Way Translocation in a Child with t(8:21) Acute Myeloid Leukemia
(AML-M2) Involving 6q27 with Loss of Y Chromosome. Open Acc Blood Res Trans J. 2018; 2(5): 555600. DOI: 10.19080/OABTJ.2018.02.555600.

