Hyperéosinophilie
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Figure 1. Development of eosinophils and reactive hypereosinophilia. Eosinophils originate from multipotent and
lineage-restricted hematopoietic progenitor cells. Eosinophil progenitors reside in the bone marrow but are also detectable in the
peripheral blood. Eosinophil development is regulated by eosinophilopoietic cytokines (IL.-3, GM-CSF and IL-5) and takes place primarily
in the bone marrow. Cytokine-induced HE in the peripheral blood is often accompanied by tissue HE. Activation of eosinophils and
activation of endothelial cells contribute to endothelial transmigration and infiltration of inflamed tissues. Eosinophil adhesion to
endothelium and transmigration are mediated by certain homing receptors. Migration and accumulation of eosinophils in (inflamed)
tissues are mediated by chemotactic peptides (chemokines), cytokines and other mediators. Eosinophil accumulation is also triggered
by delayed eosinophil apoptosis, another cytokine-mediated phenomenon, in local tissue sites. Activation of eosinophils leads to
degranulation and mediator secretion in tissues, with consequent organ damage, which may be accompanied by fibrosis and/or

thrombosis and by deposition of eosinophil granule proteins.
HE: Hypereosinophilia; GM-CSF: Granulocyte/macrophage colony-stimulating factor; IL: Interleukin; PAF: Platelet-activating factor;

SCF: Stem cell factor.
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Eosinophilia is an important indicator of various neoplastic
and nonneoplastic conditions. Depending on the underlying
disease and mechanisms, eosinophil infitration can lead to
organ dysfunction, clinical symptoms, or hoth. During the past
2 decades, several different classifications of eosinophilic
disorders and related syndromes have been proposed in
various fields of medicine. Although criteria and definitions
are, in part, overlapping, no global consensus has been
presented to date. The Year 2011 Working Conference on
Eosinophil Disorders and Syndromes was organized to update
and refine the criteria and definitions for eosinophilic disorders
and to merge prior classifications in a contemporary
multidisciplinary schema. A panel of experts from the fields of
immunology, allergy, hematology, and pathology contributed to
this project. The expert group agreed on unifying
terminologies and criteria and a classification that delineates
various forms of hyperessinophilia, including primary and
secondary variants based on specific hematologic and
immunologic conditions, and various forms of the

hy peressinophilic syndrome. For patients in whom no
underlying disease or hyvperensinophilic syndrome is found, the
term hypereosinophilia of undetermined significance is
introduced. The proposed novel criteria, definitions, and
terminologies should assist in daily practice, as well as in the
preparation and conduct of dinical trials. (] Allergy Clin
Immunol 2012:130:607-12.)

Key words: Hypereosinophilic syndrome, eosinophilic leukemia,
criteria,  classificarion,  hypereosinophilia of undetermined
significance

Eosinophilia 1s observed in patients with various inflammatory
and allergic conditions, as well as diverse hematologic malig-
nancies.' In hematopoietic stem cell and myeloid neoplasms,
eosinophils ongmate from a malignant clone, whereas in other
conditions and disorders, (hyper Jeosinophilia is considered anon-
neoplastic process riggered by eosinophilopoietic cytokines or
by other as yet unknown processes.'* Peripheral blood eosino-
philia can be transient, episodic, or persistent. In patients with
chronic (persistent) eosinophilia, issue infilration and the effects
of eosinophil-derived effector molecules might result in clinically
relevant organ pathology or even in (irreversible) organ dam-
age.*® Motably, among a range of effects on multiple organs,
endomyocardial fibrosis, thrombosis, or both might be hfe-
threatening consequences in patients with sustained eosinophilia.
In other patients eosinophilia can be persistent but does not lead to
measurable organ dysfuncton. In these patients the clinkcal
course and outcome remain uncertain; therefore they should be
followed for potential disease progression.

Several neoplastc conditions are associated with eosmophilia.
Myeloid neoplasms variably accompanied by eosmophilia are
chronic myeloid leukemia (CML), other myeloproliferative




TABLE I. Definition

of HE and HES

Proposed
Proposed term abbreviation Definition and criteria
Blood eosinophilia — >0.5 Eosinophils X 10°/L blood
Hypereosinophilia HE >1.5 Eosinophils X 10°/L blood on 2 examinations (interval >1 month*) and/or tissue HE defined by
the followingi:
1. Percentage of eosinophils in BM section exceeds 20% of all nucleated cells and/or
2. Pathologist is of the opinion that tissue infiltration by eosinophils is extensive and/or
3. Marked deposition of eosinophil granule proteins is found (in the absence or presence of major tissue
infiltration by eosinophils).
Hypereosinophilic HES 1. Criteria for peripheral blood HE fulfilled* and
syndrome 2. Organ damage and/or dysfunction attributable to tissue HE} and
3. Exclusion of other disorders or conditions as major reason for organ damage.
Eosinophil-associated 1. Criteria of HE fulfilled and
single-organ diseases 2. Single-organ disease (see Table III and Tables E4 and E5 for specific entities)

*In the case of evolving life-threatening end-organ damage. the diagnosis can be made immediately to avoid delay in therapy.

tValidated quantitative criteria for tissue HE do not exist for most tissues at the present time. Consequently, tissue HES is defined by a combination of qualitative and
semiquantitative findings that will require revision as new information becomes available.

{HE-related organ damage (damage attributable to HE): organ dysfunction with marked tissue eosinophil infiltrates and/or extensive deposition of eosinophil-derived proteins (in
the presence or absence of marked tissue eosinophils) and 1 or more of the following: (1) fibrosis (lung, heart, digestive tract, skin, and others); (2) thrombosis with or without
thromboembolism; (3) cutaneous (including mucosal) erythema, edema/angioedema, ulceration, pruritus, and eczema; and (4) peripheral or central neuropathy with chronic or
recurrent neurologic deficit. Less commonly, other organ system involvement (liver, pancreas, kidney, and other organs) and the resulting organ damage can be judged as HE-
related pathology. so that the clinician concludes the clinical situation resembles HES. Note that HES can manifest in 1 or more organ systems.
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Hyperéosinophilie
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TABLE E4. Organ-restricted (inflammatory) conditions accom-
panied by HE*

Eosinophilic gastrointestinal disorders
Eosinophilic esophagitis
Eosinophilic gastroenteritis
Eosmophilic colitis

Eosinophilic pancreatitis

Eosinophilic hepatitis

Eosinophilic ascites

Pulmonary eosinophilic syndromes
Eosinophilic asthma
Eosinophilic bronchitis
Eosinophilic pneumonia
Eosinophil pleuritis

Eosinophilic nephritis

Eosinophilic cystitis

Eosinophilic endometritis and myometritis

Eosinophilic mastitis

Eosinophilic ocular disorders

Eosinophilic myocarditis

Eosinophilic panniculitis

Eosinophilic synovitis

Eosinophilic fasciitis (Shulman syndrome)

Dermatologic conditions/diseasesT




es cat®gori es

TABLE Il. Classification of HE

Proposed

Proposed terminology abbreviation Pathogenesis/definition

Hereditary (familial) HE HEga Pathogenesis unknown; familial clustering, no signs or symptoms of hereditary immunodeficiency,
and no evidence of a reactive or neoplastic condition/disorder underlying HE

HE of undetermined significance HEys No underlying cause of HE, no family history, no evidence of a reactive or neoplastic condition/disorder
underlying HE, and no end-organ damage atiributable to HE

Primary (clonal/neoplastic) HET HE Underlying stem cell, myeloid, or eosinophilic neoplasm, as classified by WHO criteria; eosinophils
considered neoplastic cells*

Secondary (reactive) HET HER Underlying condition/disease in which eosinophils are considered nonclonal cells; HE considered

cytokine driven in most cases]

*Clonality of eosinophils is often difficult to demonstrate or is not examined. However, if a myeloid or stem cell neoplasm known to present typically with clonal HE is present or a
typical molecular defect is demonstrable (eg, PDGFR or FGFR mutations or BCR/ABLI), eosinophilia should be considered clonal.

tHEy and HEg are prediagnostic checkpoints that should guide further diagnostic evaluations but cannot serve as final diagnoses.

1In a group of patients, HE, might be caused/triggered by other as yet unknown processes because no increase in eosinophilopoietic cytokine levels can be documented.



Pathophysiologie
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Conséqguences

Lésions des tissus infiltres:
A Peau

A Poumons

A Tube digestif

A Appareil cardiovasculaire
A Systéme nerveux
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Diagnostic




|. Eosinophilie réactionnelle

Hypereosinophilia

l

Screen for reactive causes

Reactive <
Eosinophilia Positive
\J/ Negative
Treat underlying cause N
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Hypereosinophilies secondaires (reactionnelle

1) | 0atopil e

2) les allergies medicamenteuses

3) les causes toxigues

4) les causes parasitaires

5) les causes dermatologiques

6) les causes digestives

/) les causes pulmonaires

8) certains déficits immunitaires

9) certaines maladies systémiques

10) certaines néoplasies solides ou hematologiques
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Atopie
I Asthme

1 Allergies diverses

Médicaments,
y compris DRESS
I Bétalactamines

I Anti-inflammatoires
non stéroidiens

1 Allopurinol

1 Sulfamides
hypoglycémiants

Toxiques
1 Huile toxique
(Espagne)

0 L-fryptophane

Parasitoses
I Helminthiases

0 Téniasis
Il Hydatidose
I Bilharzioses
Il Filarioses

Dermatoses
non allergiques
I Pemphigoide
bulleuse

I Mastocytose

Affections digestives
I Maladie de Whipple

I Maladie de Crohn

Principales causes d’hyperéosinophilie secondaire

Affections pulmonaires
0 Aspergillose
bronchopulmonaire
allergique

I Maladie de Carrington

Déficits immunitaires

0 Syndrome
de Wiskott-Aldrich

i Syndrome
de Job-Buckley

Maladies systémicques
1l Polyarthrite rhumatoide
B Lupus érythémateux
dissémine

0 Polymyosite

Il Fasciite a éosinophiles
(Shulman)

0 Angéite

de Churg-Strauss

0l Périartérite noueuse
I Maladie de Wegener

I Emboles de cristaux
de cholestérol

0 Syndrome de Wells

0l Briilures étendues

0 Radiothérapie

I Insuffisance surrénale

0 Splénectomie

ou asplénie fonctionnelle

I GVH post-allogreffe
meédullaire

0 Syndrome hyper-lgG4

DRESS : Drug Reaction with Eosinophilia and Systemic Symptoms ; GVH : réaction du greffon contre I'hdte.

Affections tumorales
hématologiques
ou solides

I Lymphome de Hodgkin
I Lymphomes T

i Cancers ;

= bronchopulmonaire,
= utérin,

= gastrique,

= colique. ..
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Principales causes parasitaires d’hyperéosinophilie

: : Parasitoses tropicales
Parasitoses cosmopolites : Nt An e e
Type de parasite Localisation géographique
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Toxocarose B Ankylostomose 0 Pays tropicaux et subtropicaux
0 Anguillulose
Trichinose 0 Bilharzioses :
=> urinaire 0 Afrique, Moyen-Orient
= intestinale 1 Afrique, Amérique centrale et du Sud, Antilles,
Extréme-Orient, Laos, Thailande, Cambodge
= rectale 1 Afrique équatoriale
Distomatose hépatique 0 Distomatoses :
(en cas de fissuration = intestinale I Asie, Egypte
du kyste) — pulmonaire et cérébrale (paragonimose) 0 Asie, Amérique
Ascaridiose 1 Filarioses :
= |oase 1 Afrique centrale et de I'Ouest
Téniases = dracunculose 1 Afrique, Asie
= onchocercose 1 Afrique intertropicale, foyers américain et asiatique
— lymphatiques 0 Zones inter- et subtropicale

0 Anisakiase 1 Japon






