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Eosinophils originate from a pluripotent stem cell in the
bone marrow. An increased number of eosinophils
requires a multifaceted approach in the clinic. The
causes of such an increase must be established to
make an accurate diagnosis. Depending on the
cause, eosinophilia can be classified as familial,
secondary, primary, or of unknown significance.
Primary eosinophilia is characterized by the
presence of a malignant clone of eosinophils in
myeloid/stem cell neoplasms (1). According to the
World Health Organization (WHO) classification
(2), eosinophilia is classified in four groups [Platelet-
derived growth factor receptor alpha (PDGFRA);
Platelet-Derived Growth Factor Receptor-p (PDGFRB);
Rearrangements of the fibroblast growth factor

Eosinophils are granular leukocytes derived from a pluripotent stem cell in the bone marrow.
An increase in the number of eosinophils in the blood and/or tissues requires a multifaceted
clinical approach. It is important to determine the cause of the increase in order to make a
correct diagnosis. Myeloid/lymphoid neoplasms with eosinophilia and specific gene fusions
involve abnormal tyrosine kinase or cytokine receptor activity. Due to the similarity and
heterogeneity of clinical findings, there may be diagnostic confusion in this group of diseases.
Confirmation of the diagnosis is possible with genetic testing. This article briefly summarises the
genetic approach to myeloid/lymphoid neoplasms with eosinophilia and tyrosine kinase gene
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Eozinofiller kemik iliginde pluripotent bir kdk hUcreden kéken alan granUler |&kositlerdir.
Eozinofillerin sayisinda, kan ve/veya dokuda artis gdzlemlenmesi, klinik acidan gok yénlU bir
yaklasim gerektirir. Dogru taniicin bu artisin sebeplerini belilemek énemlidir. Eozinofilisi olan ve
spesifik gen fUzyonlarnin eslik ettigi miyeloid/lenfoid neoplazmalar da, anormal tirozin kinaz
veya sifokin reseptdrU aktivitesi séz konusudur. Klinik bulgulann benzerliginden ve
heterojenitesinden dolayi , bu grup hastaliklarda fani karmasasi s6z konusu olabilmektedir.
Taniyr dogrulamak genetik festler ile mUmkddUr. Bu yazida, eozinofilisi ve tirozin kinaz gen
fUzyonlar olan miyeloid/lenfoid neoplazmalar, hakkinda genetik yaklasim kisaca 6zetlenmistir.

Anahtar Kelimeler: Eozinofili, hematolojik neoplazma, eozinofilisi olan miyeloid/lenfoid

receptor-1 (FGFR1); Pericentriolar material-1::The Janus
kinase-2 (PCM1::JAK2)]; according to the International
Consensus Classification (ICC) (3), myeloid/lymphoid
neoplasms (MPN) with eosinophilia and tyrosine kinase
gene fusions are classified in six groups [PDGFRA;
PDGFRB; FGFR1; The Janus kinase-2 (JAK2); Fms-related
receptor tyrosine kinase-3 (FLT3); ets variant 6:: v-abl
Abelson murine leukemia viral oncogene homolog-1
(ETVé6::ABL1)].

Myeloid/lymphoid neoplasm with PDGFRA
rearrangement: The PDGFRA gene is located at 412
and encodes a receptor profein involved in cell
division. The most common fusion is the FIP1L1-PDGFRA,
caused by the deletion of Cysteine Rich Hydrophobic
Domain 2 (CHIC2) due to an 800-kb delefion at 4g12
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(4). Patients with this fusion respond to imatinib, but
the T6741 mutation causes resistance. 16741 and D842V
mutations were reported to cause resistance to
imatinib, sorafenib, and dasatinib (5).

Myeloid/lymphoid neoplasm with PDGFRB
rearrangement: The PDGFRB gene is locafed at
5032 and encodes a tyrosine kinase receptor protein
that plays a role in cell growth and differentiation.
Among the numerous part genes, the most common
is the PDGFRB-ETVé fusion, which results from t(5;12)

(032;p13.2). Response to imatinib treatment s
favorable (1, 6).
Myeloid/lymphoid neoplasm with FGFRI1

rearrangement: The FGFR1 gene on 8pl1 has been
observed with different partners (4). The FGFRI
rearrangement is linked to an aggressive clinical
course in patients. Transformation can lead to acute
leukemia or lymphoma. In the absence of a targeted
inhibitor, allogeneic transplantation may be an option.
The most common fusion partners in patients with
FGFR1 rearrangement are ZMYM2(13g12), BCR(22g11),

CNTRL(9933), and FGFR1OP(6g27) (1). Patients with
BCR fusion may be misdiagnosed due to similarities
to those with chronic myeloid leukemia (CML). A
cytogenetic analysis is crucial (7).

Myeloid/lymphoid neoplasmwith JAK2rearrangement:
The JAK2 gene on chromosome 9p24 synthesizes
a tyrosine kinase involved in cell proliferation.
Translocations are uncommon and involve different
fusion partners. The most common PCM1-JAK2 fusion
is the result of a 1(8;9) franslocation. The other partners
are ETV6-JAK2 and BCR-JAK2, exhibiting a similar
clinical picture (8).

Myeloid/lymphoid neoplasm with FLT3 rearrangement:
The FLT3 gene plays a key role in regulating cell
differentiation, proliferation, and survival. It is a tyrosine
kinase receptorlocalized to 13q12. While mutations are
common in hematological neoplasms, translocations
involving this gene are rare. The most prevalent is the
FLT3::ETVé6 translocation (1, 9).

Myeloid/lymphoid neoplasm with ETVé6::ABL1: The
ABLT gene at 99g34.12 encodes a tyrosine kinase

Table. Clinical findings, genetic characteristics, and treatment options in myeloid/lymphoid neoplasms with eosinophilia and

specific gene rearrangements

- Resistan-
Gene Fusion Partners Genetic Method g:z:i;ls Diagnostic Confusion Therapy ce Muta-
tions
. Imatinib
FIP1L1(4q12)* Chromosome ?'Zﬂf&:gi?g’fe? (”Qﬁ’o'.'é'm
PDGFRA STRN (2p24), FOXP1 (3p14), CDK5RAP2 (9933), KIF5B Analysis, FISH, PD- Eosinophilia with eosinophilic /. in the pre- T674|
(4912) (10p11), TNKS2 (10g23), ETVé (12p13), BCR (22q11) GFRA-FIP1L1 fusion P P 5 sence of D842V
T-cell lymphoblastic 3
RT-PCR [t S i resistance
ymp mutation
ETVé (12p13)*
TPM3 (1g21), PDE4DIP (1922), SPTBN1 (2p16),
SPDR (2932), WDR48 (3p22), GOLGA4 (3p22),
GOLGB1 (3912), PRKG2 (4921), DIAPH1 (5931), TNIP1 Eesietilia
PDGFRB lgiefate), CIAMESIL (feiq2l), 1P (Pie i), AN (757243 Chromosome Analy- sometimes MPN/eosinophilia -
(5q31-33) CCDC6(10921), GPIAPI (11p13), ERC (12013), BIN2 sis, FISH, maybe NGS  monocytosis  MDS/MPN, AML/ALL  'Mafini
(12913), CPSFé (12q15), SART3 (12923), GIT2 (12924), ! : or neutrophiia !
NIN (14024), CCDCB88C (14g32), TRIP11 (14932), TP53BP1 P
(15022), NDE1 (16p13), SPECC1 (17p11), MPRIP (17p11),
RABEP1 (17p13), NDEL1 (17p13), MYO18A (17q11), DTD1
(20p11)
o 3 o Pemi-
:2AY2A7I\)% (13q12)* BCR (22q11)* CNTRL (9933)* FGFR10P cosmoniia MPN, lymphoblastic gafinib,
a (e} lymphoma, acute Futibatinib
FGFR1 TPR1 (1925), RANBP2 (2g13), LRRFIP1 (2937), Chromosome Analy- sometimes bl mvelhe T ———
(8p11) TFG (3912), SQSTM1 (5035), CUX1 (7922), sis, FISH monocytosis M hoid' orymixed-li— iy ey
TRIM24 (7g34), PCM1 (8p21), FGFR10OP2 (12p11), CPSFé or neutrophilia r\w/eoZe diéeose fin%b
(12915), MYO18A (17g11), HERVK (19913) (Allo SCT)
Ruxolitinib,
Fedratinib
PCM1(8p21)* ) MPN, MDS/MPN, o
'(':K224) ETVé6 (12p13) SCishchlysr‘C'osome Aty Eosinophilia ALL, de-novo AML, EAoocr’:chl)t—)'
P BCR (22911) ’ T-cell ymphoma tinib
(Allo SCT))
ETVé (12p13)* Clieresems Araly: Gilteritinib,
FLT3 BCR (22g11), SPTBN1 (2p16), GOLGBI1 (3q12), - . . - . Midostaurin
(13q12)  LYN (8912}, MYOI8A(17q12), SYK (9922, iﬁsgiig\é;gﬁ bCR esmepiitel (AN, BARALL AL Sorafenib,
TRIP11 (14G32), NTRK3 (15025), ZMYM2(13q12) Sunitinib
Dasatinib,
Nilotinib
ABL1 ETV6 (12013)* Chromosome Analy-  Eosinophilia CML, AML, Ph-like Imatinib,
(9934) P sis, FISH Basophilia B-ALL. Bosutinib
Ponatinib,
Asciminib

*The most common gene partner FISH=Fluorescence in situ hybridization, RT-PCR: Reverse franscription-polymerase chain reaction, NGS: Next Generation Sequencing,
AML: Acute Myeloid Leukemia, MDS: Myelodysplastic Syndrome, ALL: Acute Lymphoblastic Leukemia, Allo-SCT: Allogeneic Stem Cell Transplantation
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protein regulating cell proliferation and apoptosis.
The fusion of ABL1 and ETVé results in the activation of
the tyrosine kinase, as observed in BCR-ABL1. Clinical
manifestations are similar to those in chronic phase
CML, but often with eosinophilia and basophilia (1, 5).

Myeloid/lymphoid neoplasms with eosinophilia and
specific gene rearrangements are difficult to classify.
The following table summarises the fusion partners
of each specific gene rearrangement, the genetic
methods that can be used to identify them, the
clinical findings, and the tfreatment options (4, 10).
The genetic tests selected based on the preliminary
diagnosis help clinicians confirm the diagnosis and
identify and implement tfreatment options accurately
and quickly.
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