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ABSTRACT
Variant translocations are rare in acute promyelocytic leukemia (APML) and are seen only in about 1-2% of cases .Here we describe a novel variant 
translocation (17;17 )(q12;q21) in an 18 month old child with APML and its implications in planning his course of therapy. This variant 
translocation case report highlights the importance of Karyotyping for both diagnosis and prognosis in APML.
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INTRODUCTION 
The characteristic chromosomal aberration in acute promyelocytic 
leukemia (APML) is   reciprocal translocation (15;17) (q24.1;q21.2) 
which results in the expression of the promyelocytic leukemia (PML) - 
Retinoic acid receptor-α (RARA) fusion protein seen in 98% of cases . 
However, 1-2% of APML cases are due to rare variant translocations, 
which typically involve RARA gene with other partner chromosomes 
(1,2). The identification of specific chromosomal abnormality plays an 
important role to determine therapy and prognosis in subtypes of acute 
myeloid leukemia (AML).  APML is very rare in children below 10 
years of age (3). In pediatric AML inv(16),t(16;16), t(8;21),t(15;17) 
and normal karyotypes are associated with favorable prognosis. 
However, poorer outcome is observed in t(1;22),inv(3),t(3;3),-5,-
7,t(7;12), t(11q23) and other complex abnormalities. Translocation 
(11)(q23) involving  with other partner chromosomes  is most 
common among infants, whereas t(8;21) and t(15;17) are more 
common in older children with AML (4). Till date seven different 
variant translocation partners 11q23,11q13,5q35,17q21.1-
21.2,17q24, Xp11 and 4q12 of RARA gene have been reported (5). In 
this article, we discuss about a case of APML with variant translocation 
involving both the chromosomes 17 in a 18 month old male child and 
his treatment outcomes. 

CASE REPORT
In March 2017, an eighteen month old male child had presented to our 
hospital with a painless swelling over the left preauricular region for 4 
months duration. Clinical examination revealed diffuse boggy soft 
tissue swelling over the temporal regions, bilateral proptosis and gum 
hypertrophy causing angulation of the teeth. The child had respiratory 
distress due to stridor from upper airway obstruction. His past history 
was unremarkable and he was born to non consanguineous parents, full 
term by Caesarean section with a birth weight of 2.9 kg, with no 
perinatal issues and normal development. 

Investigations revealed a Hb of 11.1gm%, white blood cell count of 
3 3 3 325x10 /mm  and a platelet count of 48x10 /mm  with leucocytosis. The 

child was coagulopathic with prolonged PT and APTT and low 
fibrinogen. A bone marrow aspiration showed hypercellular particles 
with myelomonocytic preponderance and a flow cytometry could not 
be performed. The clinical picture did not correlate with a diagnosis of 
Juvenile Myelomonocytic Leukemia. The results of Karyotyping with 
t (17;17)(q12;q21) clinched the diagnosis of APML variant 
translocation .

Cytogenetic Studies 
Chromosomal analysis was done as per standard cytogenetic protocol. 
Unstimulated cultures of bone marrow aspirate were set up in RPMI-
1640 medium supplemented with 20% fetal bovine serum. The 

cultures were incubated for 48 hours in 5% CO2 incubator. After 
incubation the culture were terminated by 50µl Colcemid for 1hour 
followed by hypotonic treatment (0.075M KCL) and fixed with 
methanol & acetic acid in a ratio of 3:1. The slides were prepared by 
air-dry method and stained using GTG Banding. Twenty metaphases 
were analyzed and the karyotype showed 46, XY, der(17), t(17;17) 
(q12;q21) (Figure No:1) described as per the international system for 
Human Cytogenomic Nomenclature 2016 (6).

Fig: 1 Karyotype showing 46, XY, t(17;17)(q12;q21)

DISCUSSION
APML is commonly associated with t(15;17) (q22;q21) reciprocal 
translocation. Usually, APML diagnosis is done by Real Time 
Polymerase chain reaction (RT-PCR), however the  novel variant 
translocations and other secondary chromosomal abnormalities  
would be missed  by this technique .This highlights the importance and 
necessity of conventional Karyotyping in the diagnosis, prognosis and 
follow-up   of variants.

Variant chromosomal translocations fuse RARA with one of the 
partner genes other than PML (1). The variants  include 
t(11:17)(q23;q21) that express a PLZF-RARA fusion; t(5;17) 
(q35;q21)  encodes NPM-RARA; t(11;17) (q13;q21) encodes 
NUMA- RARA;t (11;17) (p11;q21) encodes BCOR/RARA; t(4;17) 
(q12;q21) encodes FIPILI/RARA;t (X;17)(p11;q21) encodes 
BCOR/RARA and der(17)that fuses STAT 5B/RARA (5) .

 The most common APML variant is t(11; 17) (q23;q21) observed  in 
0.8% of APML Patients which fuses ZBTB16 (formerly PLZF 
[promyelocytic leukemia zinc finger]) with RARA and results in the 
production of the ZBTB16-RARA fusion protein and the RARA-
ZBTB16 reciprocal fusion protein (2). This variant was first described 
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by Chen et al in 1994(7). The second most common variant is 
t(5;17)(q35;q21), results in the fusion of NPM (Nucleophosmin Gene) 
to RARA fusion protein. This variant translocation has been reported 
in pediatric patients with unfavorable prognosis and poor response to 
Receptor for all- trans -retinoic acid  (ATRA) (8).

 The therapy for APML is entirely different to other types of acute 
myeloid leukemia. The disease is not sensitive to cytarabine which 
forms the backbone of AML therapy. Differentiating agents such as 
ATRA and Arsenic trioxide have helped improve cure rates to over 
90% in this unique type of AML. Anthracyclines and differentiating 
agents such as ATRA or Arsenic Trioxide and ATRA combinations 
form the basis of therapy for APML. However, some variants are not 
responsive to this therapy and these children need to be treated with 
AML chemotherapy that includes anthracyclines and cytarabine (9).

Identification of novel variant translocation (17;17) (q12;q21) by 
Karyotyping in this APML case has helped to plan an appropriate 
therapy .

The child completed induction as per the UKMRC AML17 protocol 
with two cycles of cytarabine, daunomycin and etoposide - ADE 
chemotherapy. A PET CT scan at the end of induction revealed 
complete resolution of all bone lesions and the bone marrow was in 
remission with no minimal residual disease as per flow cytometry. The 
child has completed two further cycles of high dose cytarabine and is 
currently on follow ups.

CONCLUSION
This case report highlights the importance of chromosomal analysis in 
planning therapy for patients with variant translocation APML. Novel 
variants may not respond to conventional treatment and require 
individualized therapy to optimize better outcomes.
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