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Response to Tyrosine Kinase Inhibitors in Myeloproliferative
Neoplasia with 8p11 Translocation and CEP110-FGFR1
Rearrangement
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/ABSTRACT

This brief communication reports on a patient with an exceedingly rare “8p11 (eight-p-eleven) myeloproliferative syndrome” (EMS)
with CEP110-FGFR1 rearrangement who responded to treatment with the multi-tyrosine kinase inhibitor (TKI) dasatinib. Dasatinib
improved quality of life substantially by increasing blood counts and reducing the need for transfusions. This report demonstrates
that the second-generation TKI may provide a therapeutic option for elderly and frail EMS patients who cannot be offered aggres-

sive therapy, including allogeneic hematopoietic cell transplantation. The Oncologist 2017;22:480-483

BACKGROUND

Irr

Besides “classical” myeloproliferative neoplasms (MPN), the
World Health Organization 2016 classification of tumors of
hematopoietic and lymphoid tissues/myeloid neoplasms and
acute leukemia incorporates uncommon MPN variants with dis-
tinct genetic abnormalities as “myeloid/lymphoid neoplasms
with eosinophilia and abnormalities of PDGFRA, PDGFRB, or
FGFR1” [1]. Within these, the subset of “8p11 (eight-p-eleven)
myeloproliferative syndromes” (EMS) is defined as acquired
hematopoietic stem cell disorders characterized by reciprocal
translocation of the FGFR1 gene on chromosome 8pll to at
least three different partner genes at chromosomal regions
6027, 13q12, or 9933 [2, 3]. The CEP110-FGFR1 fusion translates
into a protein that acts as a constitutively active oncogenic tyro-
sine kinase [4]. EMS may manifest with concomitant lympho-
blastic lymphoma and frequently transforms into acute myeloid
leukemia (AML) [5]. Since the first description of the transloca-
tion t(8;9)(p11g33) in 1983 [6] and the identification of the
resulting CEP110-FGFR1 fusion in 2000 [3], to our knowledge,
only 14 EMS patients with this fusion have been reported.
Today, this disease subgroup is considered refractory to tyrosine
kinase inhibitors (TKI) and is thus afflicted with a particularly
poor prognosis [1].

CASE REPORT
Here, we report on a 64-year-old woman who presented in
2004 with fatigue, weakness, dizziness, anemia (Hb 99 g/L),

and leukocytosis (33 x 10%/L; 28% neutrophils, 26% eosinophils,
2% basophils, 15% monocytes, 16% myeloid progenitors). The
bone marrow (BM) was hypercellular, with 53% eosinophils
and 3% blasts. Molecular and cytogenetic analysis confirmed
the diagnosis of EMS with translocation t(8;9)(p11;933) and
CEP110-FGFR1 fusion transcript. A lymphoproliferative malig-
nancy was ruled out. With no response to 1 month of predni-
sone, treatment with imatinib was initiated (100 mg/d, gradual
increase to 400 mg/d). At the time of diagnosis, imatinib was
the only TKI available, but little data were available regarding
its efficacy in patients with the CEP110-FGFR1 fusion transcript.
After 9 months, imatinib was tapered and maintained at
100 mg/d for almost 3 years of stabilized disease. However, in
2007, disease progressed into AML with multi-lineage myelo-
dysplasia and 23% and 65% blasts in blood and BM, respec-
tively. The CEP110-FGFR1 fusion transcript remained
detectable (Fig. 1A). Two cycles of standard induction chemo-
therapy (“3 + 7” daunorubicin/cytarabine) resulted in a com-
plete morphological remission of the AML. In 2013, after 6
years of remission of both AML and EMS, the patient became
symptomatic again. Diagnostic work-up revealed an ongoing
remission for AML but relapse of EMS with detectable CEP110-
FGFR1 transcripts, anemia (Hb 89 g/L), thrombocytopenia (19
X 10°/L), and pronounced eosinophilia (12.8 X 10%/L; Fig. 1A,
1B). Re-initiation of imatinib treatment reduced eosinophil
counts by 50%; however, anemia and thrombocytopenia
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Figure 1. Dynamics of the disease as assessed by CEP110-FGFRI,
hemogram, and number of transfusions. (A): Gel electrophoresis
of the CEP110-FGFR1 polymerase chain reaction products (212
bp). Lane M, 100 bp ladder as a size marker; lane 1, peripheral
blood (PB) at diagnosis of 8p11 myeloproliferative syndrome; lane
2, bone marrow (BM) at diagnosis of AML; lanes 3 and 4, PB and
BM at relapse, respectively; lane 5, positive control. (B): Hemoglo-
bin, reticulocyte, platelet, and eosinophil counts before, during,
and after treatment with imatinib and dasatinib. Numbers of
pRBC transfusions per month are displayed in the bottom panel.
The solid line represents relapse of disease. Day 0 (dotted line)
indicates start with imatinib. Day 63 (dotted line) indicates start of
dasatinib treatment.
Abbreviations: pRBC, packed red blood cell.

persisted. The patient required weekly red blood cell
transfusions. With availability of novel TKls, treatment was
switched to dasatinib (50 mg p.o. every second day), a
second-generation TKI that is also known to inhibit SRC
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family tyrosine kinases [7]. Off-label treatment with pona-
tinib was not a therapeutic alternative for this then 73-
year-old patient as she was suffering from cardiovascular
comorbidities (carotid artery stenosis). Dasatinib treat-
ment restored platelet counts and hemoglobin to subnor-
mal levels, and after 7 months, no more transfusions were
required (Fig. 1B). Eosinophil counts normalized within 3
months. Despite detectable CEP110-FGFR1 at all times,
this elderly and frail patient benefited clinically from this
oral treatment for >9 months. Ultimately, dasatinib ther-
apy was complicated by pleural effusions and thus had to
be decreased in dose and finally stopped. At this point, the
patient refused further transfusions, developed pancyto-
penia (but no evidence of AML relapse), and died 3
months later of pneumonia.

In contrast to MPN with alterations involving PDGFRA/B,
those with rearranged FGFR1 (EMS) are considered refractory
to imatinib and other TKls [1, 4, 5, 8]. EMS with CEP110-FGFR1
in particular represent highly aggressive subsets of MPN for
which no established therapeutic strategies exist. Table 1 dis-
plays a comprehensive overview of published reports, charac-
teristics, treatments, and outcomes of EMS patients. Of 14
previously reported EMS patients, 8 died within 15 months
after diagnosis [2-4, 6, 8-11]. Six patients underwent alloge-
neic hematopoietic cell transplantation (HCT), and four of these
were long-term survivors, suggesting this aggressive strategy as
the only curative treatment option [5]. In one case, molecular
remission was achieved after 8 months following single-agent
IFNa treatment [10]. In another patient, molecular relapse was
confirmed 28 days post combination chemotherapy, but no
information on outcome and survival was provided. Within the
published literature, reports on treatment with TKIs are scarce.
Recently, the third-generation TKI ponatinib has been demon-
strated to inhibit phosphorylation levels of various FGFR1-
fusion kinases and their downstream effector functions, result-
ing in cell growth inhibition and cell death in vitro [12]. Induced
pluripotent stem cells generated from a patient with EMS with
CEP110-FGFR1 formed reduced colony-forming unit numbers
when treated with CHIR258 (dovitinib), PKC 412 (midostaurin),
and ponatinib, but not with imatinib, and similar effects were
observed in vitro for this patient’s blood cells [2]. Finally, a par-
tial response to ponatinib has recently been reported in a 47-
year-old patient with BCR-FGFRI-positive mixed-phenotype
leukemia who was subsequently rescued with repeat induc-
tions with methotrexate and cytarabine followed by allogeneic
HCT [13].

The clinical scenario described here was different, as our
patient was 64 years old at diagnosis and 73 years old when
relapsed with EMS after AML, suffering from cardiovascular
and other comorbidities that precluded her from treatment
with ponatinib and consolidation with allogeneic HCT. Stable
disease was initially maintained for 3 years under treatment
with imatinib. Possibly, additional cryptic molecular aberrations
were present that may have functioned as therapeutic targets
of imatinib and thereby induced the unexpected response to
the first-generation TKI. Later, activity of dasatinib was
observed at a time when the disease was already refractory to
imatinib. The explanation for the inhibitory activity of the
second-generation TKI dasatinib is most likely due to its
capacity to block SRC family kinases [7]. SRC family kinases
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have been reported to play a role in malignant cell signaling
[14]. Moreover, it is known that FGFRI-fusion transcripts can
signal through SRC-kinases [7, 12]. We postulate that dasatinib
can exert inhibitory activity in FGFRI-rearranged diseases such
as EMS with CEP110-FGFR1 rearrangements by blocking SRC-
kinases.

For the first time, we report on a patient with relapsed,
imatinib-refractory EMS who has been treated successfully
with dasatinib to achieve a hematological remission for more
than 9 months. We demonstrate that the oral multi-TKI dasati-
nib may provide a therapeutic option for elderly and frail EMS
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