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acute lymphoblastic leukemia (B-ALL)].
Our case is the first case of a patient diagnosed with 

MPAL while harboring a BCR-JAK2 fusion gene; indicat-
ing further that t(9;22)(p24;q11.2) translocation can occur 
in a more primitive progenitor capable for differentiation 
to both myeloid and lymphoid lineage.

Recently, a subgroup of B-ALL with a gene expres-
sion profile similar to Philadelphia-positive B-ALL, but 
lacking the BCR-ABL1 fusion gene, has been described 
in both children and adults. This subtype of B-ALL has 
given the name Phi-like B-ALL and is associated with 
high risk of relapse and shortened overall survival.2 The 
percentage of adults with Phi-like B-ALL has been esti-
mated as 30% among the Philadelphia-negative B-ALL 
cases. Interestingly, a significant number of Phi-like ALL 
cases harbor JAK2 mutations, highlighting the impor-
tance of JAK-STAT signaling in the pathogenesis of this 
B-ALL subtype.3 

tablE 1. List of 17 BCR-JAK2 fusion gene cases described to date and hematological malignancy

Patient Reference Year Age/Sex Translocation Disease Follow up

1 Griesinger et al. 2005 63/F t(9;22) (p24;q11.2) aCML Death at 24-month FU 
from blast crisis

2 Cirmena et al. 2008 67/F t(9;22) (p24;q11) AML Death at 22-month FU 
from disease relapse

3 Lane et al. 2008 44/M t(9;22) (p24;q11.2) aCML Presented with 
extramedullary site 
involvement

4 Tirado et al. 2010 14/M t(9;22) (p24;q11.2) B-ALL CHR at 6-month FU

5 Angelova et al. 2011 53/M as part of complex karyotype MPN/MDS Death at 2-month FU 
from blast crisis

6 Impera et al. 2011 49/F t(9;18;22)(p23;p11.3;q11.2) MPN/MDS CHR at 21-month FU

7 Roberts et al. 2012 2.7/M as part of complex karyotype B-ALL ND

8 Cuesta-Domınguez et al. 2012 58/M as part of complex karyotype B-ALL CR at 72-month FU

9 Elnaggar et al. 2012 84/M t(9;22) (p24;q11.2) aCML Survival at 84-month FU

10 Bellesso et al. 2013 54/M t(9;22) (p24;q11.2) aCML Death at 32-month FU 
from aGVHD

11 Xu et al. 2013 28/M ins(22;9) (q11;p13p24) aCML CHR at 27-month FU

12 Schwaab et al. 2014 ND/M t(9;18) (p24;q12) aCML Relapse at 18-month FU 
on Ruxolitinib

13 A.N. Chamseddine et al. 2015 49/M t(9;22) (p24;q11) MPN-U CMR at 39-month FU

14 Kantarcioglu et al. 2015 64/F as part of complex karyotype MDS Death at 4-month FU

15 He R et al. 2016 36/F as part of complex karyotype MPN-U CHR at 18-month FU

16 Duployez N et al. 2016 58/M t(9;22;15)(p24;q11;q21) MPN-U Progress at 10-month FU

17 Pessach et al. 2017 55/M t(9;22) (p24;q11) MPAL Death from cGVHD

The importance behind the identification of JAK2 
mutations and rearrangements is the potential therapeutic 
efficacy of JAK2-inhibitors. Regarding treatment, JAK2 
inhibitors, either alone or in combination with standard 
chemotherapy may be promising for patients with JAK2-
rearranged hematologic malignancies.4 In support of this, 
there are reports of PCM1-JAK2-positive patients who 
achieved long term remissions on ruxolitinib. However, 
though long term the responses, later reports on PCMI-
JAK2 and BCR-JAK2 patients showed relapse eventually.5 
As a result, ruxolitinib and other JAK2 inhibitors can be 
an effective treatment both for fit patients who are eligible 
for stem cell transplantation – the only curative treatment 
till today, as well as for unfit patients.

To conclude, the BCR-JAK2 fusion protein contains 
both the dimerization domain of BCR and the protein 
tyrosine kinase domain of JAK2, and is a very active 
tyrosine kinase with transforming and tumorigenic prop-




