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ABSTRACT

Chronic myeloid neoplasm with eosinophilia and abnormalities of platelet-derived growth factor
receptor a (PDGFRA), referred to until 2008 as chronic eosinophilic leukemia, is distinguished
from hypereosinophilic syndrome (HES), if accompanied by genetic abnormalities that enable to
determine eosinophil clonality. Typically, HES has a benign course and glucocorticosteroids suffice
to achieve remission. In chronic myeloid neoplasm with eosinophilia and abnormalities of PDGFRA
the FIP1L1-PDGFRA fusion gene can be detected. Its product is a protein showing tyrosine kinase
activity leading to malignant proliferation of eosinophil precursors. Differential diagnosis of HES is often
difficult because hypereosinophilia may also be reactive and may occur in many nonhematological
as well as hematological disorders. Thus, reverse-transcription polymerase chain reaction (RT-PCR)
is indicated in all patients with HES in order to detect the FIP1L1-PDGFRA transcript. Traditional
treatment of chronic myeloid neoplasm with cytostatic drugs results in a short-term and transient
remission or stabilization of the disease.

We present the case of a 52-year-old patient with chronic myeloid neoplasm with eosinophilia and
abnormalities of PDGFRA, in whom acceleration occurred after a year of cytostatic therapy with hy-
droxyurea and was successfully treated with imatinib. It was impossible to unequivocally determine
the type of bone marrow disease based on histologic criteria, and a wide spectrum of molecular tests
differentiating the type of myeloid proliferation were necessary to establish the diagnosis. RT-PCR
did not reveal BCR-ABL or JAK2 V617F mutation. Further molecular testing showed rearrangement
involving the FIP1LT gene, thus enabling implementation of targeted therapy.

INTRODUCTION  Chronic myeloid neoplasm with
eosinophilia and abnormalities of platelet-derived
growth factor receptor o (PDGFRA) had been re-
ferred to as chronic eosinophilic leukemia (CEL),
until the World Health Organization published
a new classification of tumors of hematopoiet-
ic and lymphoid tissues in 2008. It occurs very
rarely and is distinguished from hypereosino-
philic syndrome (HES), if accompanied by ge-
netic disorders that indicate eosinophil clonal-
ity. The term “HES” was introduced in 1968 by

Hardy and Anderson."? It occurs more often in
men than in women (9:1), mainly in subjects aged
20 to 50 years.'"3

The disease is characterized by deletion on
chromosome 4: del(4)(q12;q12), which accounts
for the formation of a fusion gene consisting of
the PDGFRA and FIP1L1 (FIP1-like-1) genes.!*
Del(4) is not detectable using conventional cyto-
genetic techniques. Reverse-transcription poly-
merase chain reaction (RT-PCR) demonstrated
the prevalence of the FIP1L1-PDGFRA fusion gene
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in about 10% to 15% of patients with chronic
myeloid neoplasm with eosinophilia and abnor-
malities of PDGFRA.5-7 The protein which is pro-
duced as a result of this chromosomal aberration

has an increased tyrosine kinase activity, which

causes neoplastic transformation of hematopoi-
etic cells. Eosinophil precursors release proinflam-
matory cytokines, mediators derived from arachi-
donic acid, and enzymes toxic to surrounding tis-
sues. Eosinophilic infiltration occurs in various or-
gans leading to their damage. This causes a whole

spectrum of accompanying symptoms, both gen-
eral and related to pathologies of the cardiovas-
cular, respiratory, nervous, and gastrointestinal

systems and to skin lesions.?

Eosinophilia may be reactive and may occur
in numerous nonhematological diseases (aller-
gies, parasitic diseases, systemic connective tis-
sue diseases, and others). It may also accompa-
ny a number of hematological diseases, including
T-cell lymphomas, Hodgkin’s lymphoma, mas-
tocytosis, myelodysplastic syndromes, and oth-
er myeloproliferative disorders. For this reason,
differential diagnosis may be challenging and
painstaking.

CASE REPORT In December 2006, a 52-year-old
patient was diagnosed with splenomegaly, leuko-
cytosis (27,000/mm?®) with an increase in young-
er forms including promyelocytes and eosinophil-
ia (33%), and lactate dehydrogenase (LDH) of
215 U/1. Abdominal ultrasound showed enlarged
spleen up to 20 cm, and a 15 x12 mm lymph node
in the hepatic hilus. There were no abnormalities
in other organs (chest X-ray was normal, there
were no skin lesions). Histologic examination
of a bone marrow bioptate showed features of
a bone marrow neoplasm, suggesting either my-
elodysplastic syndrome or myeloproliferative dis-
ease, with emphasis on chronic myelomonocyt-
ic leukemia or an atypical chronic myeloid leuke-
mia (CML), but with an increased percentage of
eosinophilic granulocyte forms (there was an in-
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creased percentage of eosinophils, but neutro-
phils were predominant) and mast cells (FIGURE).

It was impossible to unequivocally diagnose
the type of disease based on histologic criteria,
and it was necessary to perform a wide spec-
trum of molecular tests. Cytogenetic analysis
of the bone marrow by G-banding method re-
vealed a normal karyotype. RT-PCR did not de-
tect BCR-ABL p210 t(9;22)(q34;q11). The exami-
nation of fine-needle biopsy of the spleen yielded
inconclusive results. Granulocyte alkaline phos-
phatase activity was 6 points.

Given an ambiguous clinical presentation,
an unclassified myeloproliferative syndrome was
diagnosed in April 2007. Cytoreductive thera-
py was initiated (1 g hydroxyurea [HU]) due to
the size of the spleen and hyperleukocytosis with
younger stages inluding myeloblasts (4%). Com-
plementary genetic tests for the JAK2 V617F mu-
tation and FIPILI gene rearrangement were per-
formed. Cytogenetics was repeated.

Further molecular testing using RT-PCR en-
abled to identify the FIPILI-PDGFRA fusion gene
associated with del(4)(q12;q12). JAK2 V617F mu-
tation was not detected. Cytogenetic analysis of
peripheral blood using the G-banding method re-
vealed 46XY, del(7)(q22) karyotype. Repeat histo-
logic evaluation of the bone marrow and analy-
sis of genetic tests resulted in the diagnosis of
chronic myeloid neoplasm with eosinophilia and
abnormalities of PDGFRA in March 2008. It is
important to note that this diagnosis was based,
above all, on molecular analysis, which revealed
the presence of aberration that was typical and
highly characteristic of CEL, with coexisting pe-
ripheral hyperleukocytosis (it rose to 54,000/ ul)
and hypereosinophilia (it increased from 33%
to 41%). The histologic examination of the bone
marrow (despite an increase in the percentage
of eosinophilic forms) did not provide conclu-
sive evidence to establish the diagnosis. Detec-
tion of FIPIL1-PDGFRA rearrangement results
in effective treatment with tyrosine kinase in-
hibitors (imatinib, dasatinib, nilotinib) because
the product of this gene is 100 times more sen-
sitive to imatinib than BCR-ABL.

In April 2008, despite HU therapy, the patient’s
state deteriorated. The following symptoms were
observed: weight loss, body temperature 38°C, fa-
tigue, dyspnea at rest, dry cough, and peripheral
edema. Laboratory tests revealed increased leu-
kocytosis to 168,000/mm?, hemoglobin 9.4 g/d],
a decrease in platelet count to 61,000/mm?, an in-
crease in the percentage of peripheral blastic cells
to 8%, and a decrease in the percentage of eosino-
phils to 4%. Cytological assessment of the mar-
row showed signs of disease acceleration, abnor-
mal plasma coagulation tests (prothrombin index

- 72%, international normalized ratio — 1.31, ac-
tivated partial thromboplastin time - 36.6 sec-
onds, fibrinogen concentration — 4.63 g/l), hy-
poalbuminemia, an elevation of LDH to 482 U/1.
Radiogram of the chest demonstrated a small
amount of fluid in the pleural cavities, as well
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as hepatosplenomegaly. During escalation of cy-
toreductive therapy (3 g HU), further progression
of the disease was noted, with deterioration of
the patient’s condition, and a rise in leukocyto-
sis to 255,000/mm?®. 6-merkaptopurine was ad-
ministered at a dose of 100 mg/day.

We decided that the patient should receive
100 mg of imatinib daily. This led to improvement
of his state, resolution of all symptoms, a decrease
in leukocytosis to 1500/mm?, and reduced hepa-
tosplenomegaly. Subsequently, the dose of ima-
tinib was reduced to 100 mg twice a week, which
improved the patient’s general condition, nor-
malized blood cell counts, and reduced spleen
size (to 136 mm).

DISCUSSION Imatinib, due to inhibition of ty-
rosine kinase, proved useful not only in the treat-
ment of chronic myeloid leukemia, but also in
the treatment of chronic myeloid neoplasm as-
sociated with eosinophilia and abnormalities of
PDGFRA, chronic myeloproliferative syndromes
with ETV6-PDGFRB gene rearrangement, Ph+
acute lymphoblastic leukemia, and gastrointes-
tinal stromal tumors.* However, in some patients
with HES, FIPIL1-PDGFRA and ETV6-PDGFRB
gene rearrangement was not detected. Despite
this, imatinib therapy was successful, which might
indicate the presence of undiagnosed chromo-
somal aberrations that increase tyrosine kinase
activity.2* Detection of FIP1LI-PDGFRA muta-
tion allows to identify a group of patients with
a good response to treatment with low doses of
imatinib.*

The accessibility of modern therapy poses
a greater diagnostic challenge — it is necessary
to precisely determine the type of neoplastic dis-
orders, which sometimes requires molecular di-
agnostic testing, as was the case in our patient. It
should be emphasized that these tests are particu-
larly important and largely conclusive in the diag-
nosis of eosinophil clonality, because these disor-
ders quite often do not display any cytological or
histological bone marrow abnormalities that are
characteristic enough to distinguish them from
reactive eosinophilia. They may also be accom-
panied by anomalies that suggest a quite differ-
ent disease, e.g., an increase in mast cells, includ-
ing those showing abnormal fusiform morpho-
logic features (which in our patient was detect-
able in histopathologic examination of the bone
marrow). This pathology may be associated with
increased serum mast cell tryptase levels, and it
might be entirely reactive by nature in chronic
myeloid neoplasm with eosinophilia and abnor-
malities of PDGFRA.

Progress in genetic testing, increased acces-
sibility of genetic tests, and the introduction of
new molecularly targeted agents allow us to pro-
long the lives of patients while ensuring a signif-
icantly lower risk of therapeutic failure and less
side effects.
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STRESZCZENIE

Przewlekty nowotwdr mieloproliferacyjny z eozynofilig i rearanzacjg PDGFRA (platelet-derived
growth factor receptor a), okreslany do 2008 roku jako przewlekta biataczka eozynofilowa (chronic
eosinophilic leukemia — CEL), jest wyodrebniany z zespotu hipereozynofilowego (hypereosinophilic
syndrome — HES), jesli towarzysza mu zaburzenia genetyczne pozwalajgce stwierdzi¢ klonalno$¢
rozrostu. HES ma zwykle tagodny przebieg, a glikokortykoidy wystarczajg do uzyskania poprawy.
W przewlektym nowotworze mieloproliferacyjnym z eozynofilig i rearanzacjg PDGFRA wykrywa
sie gen fuzyjny FIP1L1-PDGFRA, ktérego produktem jest biatko o aktywno$ci kinazy tyrozynowej
powodujace nowotworowa proliferacje prekursoréw eozynofili. Diagnostyka réznicowa w HES jest
czesto bardzo trudna, poniewaz hypereozynofilia moze mieé¢ takze charakter odczynowy i wystepo-
wac¢ w wielu niehematologicznych i hematologicznych jednostkach chorobowych. Wskazane jest
wiec badanie RT-PCR (reverse-transcription polymerase chain reaction) u wszystkich chorych z HES
w celu wykrycia transkryptu FIP1L1-PDGFRA. Tradycyjne leczenie choroby lekami cytostatycznymi
przynosi krotkotrwatg i przej$ciowa poprawe lub stabilizacje choroby.

Ponizej opisujemy przypadek 52-letniego chorego z przewlektym nowotworem mieloproliferacyjnym
z eozynofilig i rearanzacjg PDGFRA, u ktérego po roku leczenia cytostatycznego hydroksymocznikiem
wystapita akceleracja rozrostu skutecznie leczona imatynibem. Poniewaz w oparciu o kryteria histo-
logiczne niemozliwe byto jednoznaczne okreslenie typu choroby szpiku kostnego, do postawienia
diagnozy konieczna okazata sie szeroka gama badan molekularnych réznicujgcych charakter proliferaciji
szpikowej. W badaniu metodg RT-PCR nie wykryto mutacji BCR-ABL, nie wykryto tez mutacji V617F
genu JAK?. Dalsza diagnostyka zmian molekularnych pozwolita wykry¢ rearanzacje z udziatem genu
FIP1L1, co pozwolito wdrozy¢ leczenie celowane.
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