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Coexistence of JAK2 and BCR-ABL mutation

in patient with myeloproliferative neoplasm
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ABSTRACT

The World Health Organisation (WHO) classifies myeloproliferative neoplasm (MPN) into
BCR-ABL positive chronic myeloid leukaemia (CML Ph*) and Ph-MPN. The JAK2 Vé617F
mutation is specific for Ph"MPN and occurs in approximately 50% of primary myelofibrosis.
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INTRODUCTION

Chronic myeloid (myelogenous) leukaemia (CML) is a
clonal myeloproliferative neoplasm characterised by a
reciprocal rearrangement and fusion of the BCR genes on
chromosome 22 and ABL gene on chromosome 9. This
mutation leads to the productions of an oncoprotein that
can be p190, p210 or p230 depending on the breakpoints
of the BCR-ABL. This oncoprotein is constitutively active
leading to uninhibited cell proliferation that is the main
driving factor for the progression of the disease.*?

Chronic myeloid leukaemia is said to have a uniform
worldwide incidence of 1-2/100,000.2 In the United
States of America, the incidence is 1.1 and 2 per 100,000
population in female and males, repectively.? The mean
age at diagnosis of CML is put at 60-65 years even though
about 30% of new diagnosis are less than 45 years old.?*
The median age at diagnosis of CML in Nigeria is 38 years
and very uncommon by age 60.%°

Janus Kinases (JAK) are a group of proteins involved in
normal cell signalling. However, reports have shown that
the V617F somatic mutation of JAK2 gene on chromosome
9 and the finding that it is found in all Philadelphia-negative
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Earlier reports suggest that the occurrence of JAK2 and BCR-ABL mutations are mutually
exclusive. However, recent reports have documented the coexistence of BCR-ABL and JAK2
mutation in the same patient mostly following treatment with tyrosine kinase inhibitors (TKIs).
We thus report a 60-year-old male with atypical clinical and laboratory features of MPN and
the presence of both BCR-ABL and JAK2 Mutations.
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(Ph-) myeloproliferative diseases such as polycythaemia
vera (PV) and essential thrombocythaemia (ET) but
absent in Philadelphia-positive (Ph+) CML.”° Recent
reports however indicate that some cases of CML may
also paradoxically present with both Ph+ and JAK2V617F
mutations.!®!! This case report is to highlight the
occurrence of both Ph+ and JAK2V617F mutations in a
patients in our centre.

CASE REPORT

A 60-year-old male retired soldier presented with a 4-month
history of recurrent low-grade fever, cough, abdominal
distention and remarkable weight loss. He was chronically
ill looking, wasted, moderately pale, splenomegaly of 16 cm,
and hepatomegaly of 6 cm. Haematological investigation
showed packed cell volume (PCV) of 21.7% (37.0-53.0%),
total white blood cell (WBC) count of 30.5 x 10°/L (3.0-
13.2 x 10°/L) with differentials of granulocyte of 36.3%,
lymphocyte 53.6%, medium sized (MID) 10.1%. Platelet
count was 324 x 10°/L. Other investigations revealed
erythrocyte sedimentation rate (ESR) >80 mm in the first
hour. Chest radiograph (hilar opacities), mantoux test
(negative) and sputum acid bacilli (negative). The patient
was then classified as smear-negative tuberculosis. He was
then placed on empirical anti tuberculosis therapy according
to the Nigerian national guideline for tuberculosis therapy.
However, there was no clinical response after 4 weeks.

On haematological review he was found to be emaciated,
mildly pale, mildly dehydrated without significant
peripheral lymphadenopathy. The chest was clinically
clear, and the cardio-vascular system was stable. He has
an enlarged spleen measuring 24 cm below the left coastal
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margin. Repeat haematological investigations revealed
a PCV of 20.8%, WBC count of 48.8 x 10°/L differentials
were neutrophils 70%, lymphocyte 8%, monocyte 4%,
band forms 2%, metamyelocyte 10% and myelocyte 6%.
The platelet count was 769 x 10°/L. The peripheral blood
film showed 416 nucleated red blood cells (NRBC) per 100
WBC, macrothrombocyte, leuco-erythroblastosis, tear drop
poikilocytes, target cells, fragment cells and hypogranular
granulocyte with bizarre segmentation. Bone marrow
aspiration (BMA) revealed myeloid:Erythroid reversal and
increased megakaryocytopoiesis. Biopsy findings were
consistent with increase dysplastic megakaryocyte and
moderate fibrosis.

These laboratory and clinical findings led to a diagnosis
of CML (accelerated phase) to rule out cellular phase of
myelofibrosis (MF); thus, cytoreductive therapy was started
with hydroxyurea (HU) for 3 months while awaiting results
of molecular biologic test. The test turned out positive for
BCR-ABL1 (el4a2/e13a2) 61.6%. The patient was then
commenced on Imatinib at 400 mg once daily. However,
response to Imatinib was sub-optimal; thus, JAK2 analysis
was requested on the same sample, and it turned out to
be positive for the JAK2 mutation (exon14V617F). He was
then maintained on Imatinib, blood transfusion support,
erythropoietin and regular follow-up, but the patient died
in a peripheral hospital about 10 months after diagnosis.

DISCUSSION

It was initially hypothesised that occurrence of both BCR-
ABL and JAK2V617F mutation could be mutually exclusive
in CML or exist in independent clones.'*'> However, the
possibility of a coexistence mutation has so far been shown
to occur on a background of a previous treatment with a
tyrosine kinase inhibitor (TKI).!*!316 Other studies show
that simultaneous occurrence of the two is possible without
TKI therapy.!®1>18

The presentation of this case although atypical warrants
that a diagnosis of CML in acceleration be entertained.
Also, due to the thrombocytosis, leucoerythroblastosis
and marrow fibrosis thus myelofibrosis (MF) was a strong
differential diagnosis. The brief response to empirical anti-
tuberculosis agents may be due to recrudescence of latent
TB due immunosuppresion thataccompanies malignancies.

In this patient, simultaneous occurrence of BCR-ABL and
JAK2V617F gene mutation in the major exons e13/14
and exon 14, respectively, is noted. Literature is still
controversial as to the possibility of a single clone carrying
both mutation, or they are independently derived from
different susceptible polyclonal stem cells.!*!518 This does
not exclude the possibility that the BCR-ABL-positive
clone might have represented a sub-clone of JAK2V617F
mutated cells, which had growth advantage either by direct
suppression of BCR-ABL by the JAK2V617F cells or as a

result of treatment with TKIL.!*131518 This case represents
the appearance of BCR-ABL and JAK2V617F in a patient
before TKI therapy in our centre for the first time.

This case report underscores the need for haematologist
and other physicians alike to be vigilant, especially if
myeloproliferative neoplasm (MPN) patients present with
atypical features.

REFERENCES

1.  Vardiman JW. Chronic myelogenous leukemia, BCR-ABL1 +.
Am J Clin Pathol 2009;132:250-60.

2. Buyukasik Y, Haznedaroglu IC, llhan O. Chronic myeloid
leukemia: Practical issues in diagnosis, treatment and
follow-up. Int J Hematol Oncol 2010;20:1-12.

3. Durosinmi MA. A design Handbook of Haemato-oncology
Chemotherapy for Medical Students and Doctors. 3™ ed.
Lagos: AMKRA Books; 2013. p. 15-25.

4. Baccarani M, Dreyling M. ESMO Guidelines Working Group.
Chronic myeloid leukaemia: ESMO Clinical Practice Guidelines
for diagnosis, treatment and clinical practice guidelines. Ann
Oncol 2010;21:v165-7.

5. Durosinmi MA, Julius OF, Oyekunle AA, Adediran IA,
Bamgbade OO, Okanny CC, et al. The use of Imatinib
mesylate in Nigerians with chronic myeloid leukemia. Cell
Ther Transplant 2008;1:15.

6. Jatiani SS, Baker SJ, Silverman LR, Reddy EP. Jak/STAT
pathways in cytokine signaling and myeloproliferative
disorders: Approaches for targeted therapies. Genes Cancer
2010;1:979-93.

7. Latif N, Guthrie T, Rana F. JAK2 gene mutation: Impact
on pathogenesis, classification, and management of
myeloproliferative neoplasms. Community Oncol 2010;7:109-14.

8. Lippert E, Boissinot M, Kralovics R, Girodon F, Dobo I,
Praloran V, et al. The JAK2-V617F mutation is frequently
presentatdiagnosisin patients with essentialthrombocythemia
and polycythemia vera. Blood 2006;108:1865-7.

9. Primignani M, Barosi G, Bergamaschi G, Gianelli U, Fabris F,
Reati R, et al. Role of the JAK2 mutation in the diagnosis
of chronic myeloproliferative disorders in splanchnic vein
thrombosis. Hepatology 2006;44:1528-34.

10. Krémer A, Reiter A, Kruth J, Erben P, Hochhaus A, Muller M,
et al. JAK2 -V617F mutation in a patient with Philadelphia-
chromosome-positive chronic myeloid leukaemia. Lancet
Oncol 2007;8:658-60.

11. Pahore ZA, Shamsi TS, Taj M, Farzana T, Ansari SH,
Nadeem M, et al. JAK2V617F mutation in chronic myeloid
leukemia predicts early disease progression. J Coll Physicians
Surg Pak 2011;21:472-5.

12. Scott LM, Campbell PJ, Baxter EJ, Todd T, Stephens P,
Edkins S, et al. The V617F JAK2 mutation is uncommon in
cancers and in myeloid malignancies other than the classic
myeloproliferative disorders. Blood 2005;106:2920-1.

13. Bocchia M, Vannucchi AM, Gozzetti A, Guglielmelli P, Poli G,
Crupi R, et al. Insight into JAK2-V617F mutation in CML.
Lancet Oncol 2008;8:864-6.

14. Jelinek J, Oki Y, Gharibyan V, Bueso-Ramos C, Prchal JT,
Verstovsek S, et al. Brief report JAK2 mutation 1849GT
is rare in acute leukemias but can be found in CMML,
Philadelphia chromosome negative CML, and megakaryocytic
leukemia. Blood 2014:3370-3.

15. Pastore F, Schneider S, Christ O, Hiddemann W,
Spiekermann K. Impressive thrombocytosis evolving in a
patient with a BCR-ABL positive CML in major molecular
response during dasatinib treatment unmasks an additional
JAK2V617F. Exp Hematol Oncol 2013;2:24.

Nigerian Medical Journal | Vol. 56 | Issue 1 | January-February | 2015

- |
Page | 75



Hassan, et al.: JAK2 and BCR-ABL mutation in myeloproliferative neoplasm

16. Inami M, Inokuchi K, Okabe M, Kosaka F, Mitamura Y,
Yamaguchi H, et al. Polycythemia associated with the
JAK2V617F mutation emerged during treatment of chronic
myelogenous leukemia. Leukaemia 2007;21:1103-4.

17. Hussein K, Bock O, Seegers A, Flasshove M, Henneke F,
Buesche G, et al. Myelofibrosis evolving during imatinib
treatment of a chronic myeloproliferative disease with
coexisting BCR-ABL translocation and JAK2V617F mutation.
Blood 2007;109:4106-7.

18. Campiotti L, Appio L, Solbiati F, Ageno W, Venko A. JAK2-

V617F mutation and Philadelphia positive chronic myeloid
leukemia. Leuk Res 2009;33:e212-3.

How to cite this article: Hassan A, Dogara LG, Babadoko AA,
Awwalu S, Mamman Al. Coexistence of JAK2 and BCR-ABL
mutation in patient with myeloproliferative neoplasm. Niger Med
J 2015;56:74-6.

Source of Support: Nil, Conflict of Interest: None declared.

Page | 76 Nigerian Medical Journal | Vol. 56 | Issue 1 | January-February | 2015




