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EOZINOFILIYE YAKLASIM




Eozinofi
Eozinofi
Eozinofi
Eozinofi

Sunum plani

nedir? Ne islerden sorumludur?
| nedir? Ne icin olur?
| neden dnemlidir?

| ile nasil basa cikariz?




Eozinofil? €

* Granulositlerin icinde kucuk bir grup
olustururlar

* Yogun kristal yapida granulleri nedeniyle
kirllgandirlar

* Parazit enfeksiyonlari ile bas ederler




Kemik iligi FOZINOFILOPOEZ

IL-3 IL-5




Eozinofili

Normalde lokosit formullinin: % 3-5
350-500 mm?3

e Hafif 1500 mm3




Eozinofili;

* Fibroz
e Tromboz >sorumlu olabilirler
e Vaskulit




Ancak klinik;

—_

* Eozinofil sayisina
* Infiltre ettigi dokuya =—gore sekillenir




Tanimlar o

» Kan eozinofilisi; Eozinofil sayisi; 500-1500/mm?3

* Hipereozinofili: 1 ay ara ile iki ayri 6lcimde eozinofil sayisi;
1500/mm3 lzerinde olmasi yada dokuda eozinofilinin
gosterilmesi

. Hlpereozmoflllk sendrom: Kan eozinofilisi ve doku tutulumu




Doku tutulumlu HE &3

e Eozinofil hiicre oraninin kemik iliginde %20>

 Deneyimli patologun dokuda belirgin eozinofil
artisinin oldugunu soylemesi

* Immunhistokimyasal olarak eozinofil ve
eozinofiliye ait proteinlerin ekstraselltler




Hipereozinofili;

4 N

Sekonder/reaktif
(non-hematolojik)

Primer/klonal
(hematolojik)
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Radyasyon | | Ateroembolik hastalik



E©ZINEOFILI NEDENLERI
/ (ALLERGIC)
Adrenal yetmezlik (Addison hastaligi)
Lenfoma
L-triptofan eksikligi (Eozinofili miyalji sen.)

Egzema (Allerjik cilt hastaliklari,pemfigus,
dermatitis herpetiformis)

Respiratuar nedenler (astim, ABPA vs.)



Hipereozinofilik Sendrom 3 "3
En az 2 6lgiimde PERIFERIK 1.5*%10°
EOZINOFIL/mL

Belirgin EOZINOFILIK DOKU infiltrasyonu

YA DA

Eozinofiliye atfedilebilecek klinik bulgu

varhigi
cak bask

)




Hipereozinofilik Sendrom: Spektrum

HES

4 ) 4 )
Myeloproliferatif Overlap HES
Aglilzs (Cakisan HES)
(M-HE/ M-HES) ?
\_ ) Lenfositik varyant \_ )

HE/HES
(L-HE/L-HES)

Associated HES o .
(Sekonder HES) Idiyopatik HES

Epizodik HES

*Onemi bilinmeyen HE/HES: Sadece periferik hipereozinofili
organ tutulumu yada klinigin olmadigi varyant



Tedavide dikkat edilecek hususlar

e Altta yatan helmint enfeksiyonlari olmamal
(Hiperinfeksiyon sendromundan kacinmak icin)

e Kardiak tutulum, trombotik olayda ve
hipereozinofili (100 bin/mm?3 ) varliginda hizla
tedavi baslanmali

e Hasta icin yapilacak tanisal islemler tedavinin

Hemen her zaman ilk secilecek tedavi kortikosteroid




PDGFR-alfa**
pozitif vaka

1. basamak: 100-400
mg/giin imatinib
mesilat!
v'Ekokardiyografide

*% 20 lik kismi olusturur
**% 80’inde PDGFR-alfa pozitif

= |HES: Tedavi

v DisplaziKeozinofili, periferde
myeloid onciiller, anemi,
trombositopeni

v ) B12 seviyesi, Ptriptaz
v'Splenomegali, lenfadenomegali
v'hiperselliiler ki, kemik iligi fibrozu
v atipik mast hiicreleri

M-HE/HES*

PDGFR-alfa***
negatif vaka

1. basamak:

*** Jak2, KiT, FGFR1, PDGFRB pozitif olabilirler



v'Aberran ve/veya klonal
lenfositoz
v Cilt yada yumusak doku

tutulumunu daha yaygin
v 4 IgE, MTARC

[ L-HE/HES*

v'1. basamak: Orta yada yiiksek doz kortikosteroide iyi yanit alinir

v'2. basamak: Interferon- v'3. basamak: Metotreksat, siklosporin A,
alfa siklofosfamid, alemtuzumab

*Qzellikle yeni beliren yada biiyiiyen LAM,
Aberran T-hiicre klonalitesinde artis,

Tedaviye direng, yeni gelisen sitogenetik ozellikler,
6qdel varliginda

*Bu vakalar da %5-25 oraninda HES doniisiimii ve lenfoma gelisimi olabilir




v'Tek organ yada

sistemin eozinofilik
infiltrasyonu, or;

eozinofilik kolit

[ Overlap HES

N

é v'Tutulan organin klinigi ve mevcutsa eozinofili

gerileyene degin kortikosteroid baslanir,devam edilir

— Yavas yavas azaltilir (topikal/sistemik)

10 mg/giin altina diisiilemeyen vakalar igin ilave*
diistiinulebilir

v'Eozinofiliye neden
Sekonder HES olan baska bir
sistemik hastalik var

Helmint enfeksiyonu,

Churg-Strauss
vAllta yatan hastalik tedavi edilir Sendromu, vb

*Anti IL-5,Hidroksiiire 1-2 gr/giin ,IFN-alfa 1-3 milyonU/giin



v'OD gegisli
v'HES dénisimii
yaygin degil

[ Ailevi HES

v'Cogunlukla tedavi ihtiyaglari olmaz

v'Herhangi bir Epizodik HES
kategoriye uymaz

v’ Multisistemik
tutulum v'L-HES gibi tedavi
edilebilirler

idiyopatik HES

v1.basamak:Kortikosteroid
*Steroid direncgli vakalarda
HU, IFN-alfa, TKls, Anti-IgE tedaviler




: : Y
Yeni terapiler S

Anti- IL5 (reseptor Gzerinden etkinler)
Mepolizumab, Reslizumab, Benralizumab

Direncli PDGFR-alfa negatif vakalar




EOZINOFILI

ik is: Ug Organ Hasari Ve Ciddi
Komplikasyon?
1. AFR, kcft, bft

2. PA ac grafisi, spirometri,
trop, NT-proBNP, EKG, Eko
. HIV serolojisi
4. D-dimer -
Ciddi organ hasari var Ciddi organ hasar yok

. Sekonder nedenleri ara ve disla
HIV + ise yada ..

o . . Allerji (sor, test et)
Strongiloides + ise . . . -

. ... Infeksiyon (seroloji, diski paraziti bak)
anti helmintik ver ) .
Otoimmun ( ANA, ANCA, anti DSDNA, C3,C4)

Serum IgE, vitamin B12
Serum triptaz
ECP
Tutulu organ bx

w

Cevap yoksa

Steroid basla

»
L

1

2.
3.
4,
5.
6.
7.

Primer HES diisiin
1. Kemikiligi asp.bx Uygun tedavi ve takip
2. F/P mutasyonu ara

3. Flow, THR rearrajmani
4. Tamamlayici testler

HES alt tipini bulamadiysan
Organ tutulumu aramaya devam

HES alt tipini bulduysan
Kardiak MRI, endomiyokardiyal bx

Uygun tedaviyi ver g L
1. imatinib . Tiim viicut BT

2. Steroid . Bronkoskopi, BAL, AC bx
3. HU . Endoskopi, bx
Anijografi
Norolojik testler










B OVERLAP
W ASSOCIATED

¥ IDIOPATHIC HES
B MHES
W LHES

B FAMILIAL

/

W HEUS

% OTHER

B NEOPLASM

B HELMINTH
B DRUG

BAGIMSIZ OLARAK

Figure 1. Frequency distribution of diagnoses in a cohort of 302
subjects referred for evaluation of unexplained hypereosinophilia.
Adapted from Klion.?3

ALTTA YATAN HASTALIKTAN




Dipgnostic Algorithm in Patients with Persistent Blood Eosinophilia

1. Detailed Case History and Evaluation of Previous Bleod Counts
2. Epecifically ask for: Drogs, Exposure o Texing, Mutagenic Evenis,
Vigiting Foreign Countries, Infections, Allergies, Atopy.

//

| ™~

I Isolated Ecginophilia I Ecsinophilia + Signs of Eosinophilia + Signs of
Myelopeoliferation Reduced BM function
l % (Hgh WBLC, platelets, #c.) {cwtapenia, dysplasia, etc.)
Pl !

Srool test, Inflammation Paramerers, Serum Chemistry, Immunoglobualing with [gE, Serum
Treypiase, X-ray of chest, Lung Function, Echocardiography, Abdomen Sonography, etc

Il

= 1

%

Wo Underlying Disease Defined — Hematologic Work Up

Underlying Diseaze Defined

Reactive Eosinophilia

N

!

Imitial Hematologic Work Up — Peripheral Markers:
CFU, Serum Trypiase, Molecular Markers (screen)

~

|

1. Molecular Markers — per. blood: PDGFRA/B-X, FGFR1-X, BCR/ABL, TeRR, IgRR, etc.
2. Bane Marrow Morphology, Histology,

and Flow

Cytochemistry, Immunohistochamistry,
3. Cyiogenetics and Molacular Markers in the Bone Marrow: 2ame as shove + KIT DE16W

4. Bicpsy of other Organs if required {Heart, Liver, Lymph Nodes, Skin, ...}

|

|

Mo Organopathy®, Organopathy®,
Mo Evidence fora +- Evidence fora
Hematalogic Neoplasm, Hematologic Neoplasm,
Mo Maolecular or +- Malecular or
Cyiogenatic Marker Cytogenetic Marker
Idiopathic [+
Ensinophilia Hypereosinophilic
Syndrome (+) or:
Idinpathic
Hypereosinophilic
Syndrome (-}

|




14

latrogenic / drugs allergy
=i.e. anfiniotics, anti- atopy

Figure 1.
apilaptics, allopurinal

pulmonari or gastro-intastinal

parasitic infection
roundworm, bilharzia etc eosinophilic gyndromes

collagencsig, i.e. polyartaritiz nodosa, rheu-

morbus Addison
\ ’_H_,.--"’"’. mataid arthritis, Churg-Strauss, sclercdema
Eosinophilia = 1.5 x 10% /1

paraneoplastic, i.e. morbus
— in blood ., Bosinophil fasciitis

Hodgkin, dizgeminated solid tumor
\‘ Earmidusis

If none of the differential-diagnosis above ig demonstrated following clinical history, clinical examination and diagnostic
tests, @ g. microbiclogical, bloodsamples, tiszue bicpsies, imaging then measure s-iryptase and perform bone marrow
examination including morphology. FISH, RT-PCR, flow cyvtometry and [ or karyotype for donality and examine for

) | ! } } )

Eosinophilia with Eosinophilia without

inflammatory bowel disease
chronic pancreatitis

FIP1L1-PDGFRA Bqd3 8p11 TcR positive or
deletion translocation translln{:ati{:-n Th population ather morphology ather morphalogy
POGFRA PDGFRB FGFR1 T=cell driven myelodysplasia, acute Blood blast > 2 % or
rearrangement rearrangement rearrangement eozincphilia leukemia, CML, PV, a.0. BM blast >5% or
myeloid necplasi  myveloid neoplasi  myeloid neoplasi perhaps with typical donality non-spacific clanality
with ecsinophilia  with ecsinophilia  with ecsincphilia lymphoma + 4
| | } | } = F
marraw fibrosis with mastcells myelodysplastic eczema, itch vary variabel clinical {nrgan
high s-vitamin B,; and <tryptasa, -myeloproliferative high S-IgE and presentation, pernaps v involvement
anaamia, splencmegaly, and risk  often associated with lung eymptoms unexpectad, oftan CEL l
of heart (organ) dysfunction non=-Hodgkin lymphoma ["lymphaoid characteristic clonal (npg) l
("myeloid phenotypa™) ("ztemcall leukemia/ "phanatypa”) markears, i.e. JAK2, Ph' VB na
lymphoma syndrome”) + v
l l l l l HES iHE
b

TEI, HU ar IFNa {or none iHE)

TKI THI cytostatics in combination  prednisclone, Cy&  TKI, IFN, cytostatics




Organ Symptoms

Myocardial necrosis (weeks), valvular involvement, throm-
bosis (months later) and fibrosis (end stage) (Loeffler's
Heart endocarditis and myocardial fibrosis in late stages) manifes-
ting in congestive cardiac insufficiency, hypertrophy, dilation,
arrhythmias, and pericardial effusion.

Cerebral thrombosis — mostly arterial, transient ischemia,
Nervous system embolic or local thrombus formation. Encephalopathy, in
particular cognitive and / or upper neuron paresis. Peripheral
neurcpathies, symmetric or not, sensory or motoric or both.

Urticaria, angioedema, pruritus, papulous or nodulous

Skin :
lesions, mucocutaneous ulcera.

Chronic, generally non-productive cough. Bronchial hyper-
Pulmonary activity may be present in some, and some may have
pulmonary symptoms secondary to heart affection.
Diarrhoea, intermittent or persistent, but various abdominal
Gastrointestinal symptoms may be experienced, also depending on a more
selective localization in the gastrointestinal tract
Arthralgia, mostly major joints, arthritis and myalgia. Ray-
Rheumatological | naud’s phenomenon. Autoimmune phenomena mostly
develop in rheumatic disorders with eosinophilia,

Nordic Study Group- Guideline, 2012



Table 1. Classification of hypereasinophilic syndromes

\
-
)
,‘l
— .
i -

Clinical subtype Definition Examples Features

M-HES HES with documented or presumed clonal  PDGFR-associated MPN ela predominanca (in FOGFR-
eosinaphilic involvemant CEL-NOS associated MPN)

|diopathic HES with myslopraliferstive  High mortality if untreated
faaturas”

L-HES HES with a demanstrabla clonal or CO3-CD4~ L-HES Equally common in men and women
phenatypically abarrant ymphocyte Episodic eoeinophilia &nd angioedema™  Migh prevalence of skin and soft tissus
populetion producing cytokines that (Gleich's syndrome| manifestations
drive eosinaphilia Elgvatad IgE and TARC

Progression to lymphoma in 5%-25%

Overlap HES Eosinophilic diseass restricted foasingls  Eosinophilic gastrointesting disease Can be difficult to digtinguish fram
organ eystem sccompanied by Chronic scsinophilic preumonia idiopathic HES whan AEC iz
perpneral sosinophilia =1.5 ® 1081 Eozinophilic granulomatosia with elavated

palyengiiis

Associated HES  Eosinophiliz 1.8 ¥ 10%/Linthe ssttingaf ~ Primary mmunodeficiency syndromes,  Treatment directed at underlying
a digtinct diagnosis, in which such as autoimmuna caUse
sosnaphilia has been describeding lymphopraliferstive disease and
subset of affacted patients hyper-IgE syndrome

Sarcoidosis
Inflammatary bowel dissass

Familial HES HES ocourring in multiple members of a Autosomal dominant familial HE Progression to HES uncomman
zingle family

|diapathic HES HES of unknown causa that does not mast Multisystem invalvement

criteria for any of the other categaries




Table 2. Initial evaluation of HES

Test

Comment

All patients with HES
Complate blood count®
Routineg chamistrias, including liver function tests™
Quantitative sarum immunoglobulin lavels, including 1gE
Serum troponin,” echocardiogram

Fulmonary funciion tests”
Chest/abdomen/pelvis CT*
Bone marrow biopsy, including cytogenetics™

Biopsies of affected tissues (if possible)®
Other tasting as indicated by history, signs and
symptoms

Sarum tryptase and B12 lavels
FIP1L1/PDGFRA analysis by FISH or RT-PCR
T and B call receptor rearrangemant studies
Lymphocyta phenotyping by flow cytometry®

Patients with features of M-HES
Additional testing for BCR-ABL1, PDGFRB, JAKZ,
FGFR1, and KIT mutations by PCR, FISH or other
mathods, as appropriate

Patients with evidence of L-HES
Consider PET scan,* lymph node biopsy*
EBV viral load

It abnormal, cardiac MRI ghould be congidered as this may show characteristic
features of eoginophilic involvement; tissue involvement may be patchy
limiting the utility of biopsy

To assess for splenomegaly, lymphadenopathy and occult neoplasms
Racommended in all patients with AEC >5.0 x 108/L, features of M-HES or
L-HES; should ba considered in other patients

Including parasitic serclogies, ANCA, and HIV

Tasting of peripheral blood is sufficient

At a minimum CD3, CD4, and CD8, and CD18 or 20 staining should ba
performed to assess for abarrant CD3-CD4+, CO3+CD4+C0B+, and
CD3+CD4-CDB- populations and B cell lymphoproliferative disorders

Testing should be guided by bone marrow findings

*Substzntially effected by corticosteroid tharapy.
&dapted from Klion.®
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