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Hypereosinophilic syndromes (HES)

A very heterogeneous group of disorders, characterized by:

» Sustained overproduction of Eo

» Eo infiltration in multiple organs with release of mediators and secondary
lesions

Roufosse F, Klion DA, Weller FP: UTD2012




Definitions of HES

1975*
1. Blood Eo >1500/ml 2. No other etiologies:
more than 6 mo. -parasitic
-allergic
2010*
Some pts. with HES New molecular and
need treatment before immunological
6 mo. mechanisms

Chusid M et al: Medicine (Baltimore) 1975; 54:1

3. Signs and/ or symptoms
of Eo mediated end- organ
dysfunction

Early HES without signs of
organ localization

Refining definition of HES

BLOOD Eo = 1500/mcl NO OTHER
at least two occasions ETIOLGIES BUT

Simon H et al: J Allergy Clin Immunol 2010; 120:45

PATHOGENIC HETEROGENITY
TYPES

1. Myeloproliferatives

2. HES T-lymphocytic variants

3. Familial HES

4. Undefined HES

5. Overlap HES (Blood Eo + single
organ involvement)

6. Associated HES
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Old definition of eosinophilic Gl disorders (EGID)

Primary DIG Eo Secondary Gl Eo
Eosinophilic esophagitis Food allergy
gastritis Celiac disease
enteritis IBD
colitis Colagenosis
Hepatic: chronic active GERD
focal hepatic lesions Intestinal parasitosis

Eo cholangitis
Budd Chiari sdr.

New classification: pathogenic and
physiopatogenic criteria
» Myeloproliferative forms (MyP):- MyP HES- Myeloprolif disease no clonality

- CEL
» Lymphocitic forms = T cell secreting Eo-poetine
» Overlap organ restricted Eo disorders: EoE, chronic pneumonia
» Undefined —benign asimptomatic, no organ involvement
-episodic cyclic angioedem
» Associated HES: IBD, Sarcoidosis
» Familial 593i33 EoE

Modified after Simon H et al. J Allergy Clin Immunol. 2010;126:45
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Theories of pathogenesis (1)

= 1. Clonal Eo proliferation
molecular defect stem cells

and for defects in signal traduction from the receptors that mediate at
Eo-poesis

PDGFRA gene for tyrosine kinase receptor platelet growth factor alpha
PDGFRB, FgFR1 gene fibroblast growth factor receptor
deletion chromosome 4q12 - fusion Fipllikel + PDGFRA

(factor interacting with polyApolymerase)

Theories of pathogenesis (I1)

= 2. Overproduction of Eo-poietic cytokines- IL5

= 3. Functional abnormalities of the Eo-poietic cytokines:
-enhanced activity
-prolonged activity

= Defects in the normal suppressive regulation of Eo-poiesis or of Eo survival
and activation.
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HES pathogenesis

ENVIROMENT FACTORS

aeroallergens food allergens
MASTOCYTES T- CELLS
p.rodustlon N L5 l/l suppressive mechanisms
biologic activation IL-a . o
. . = O recruitmen
—_—
duration of action (EOTAXINES e TARGET ORGANS
Eo poietine

BONE MARROW ——> EO HYPERPRODUCTION

PDgFR A, PDgFR B, FgF1
Fusion PDgFR A- FIP1L1

GENETIC FACTORS

Hypereosinophilic pathogenic groups and
digestive disorders

Digestive

Myeloprolipherative forms ~ Mieloproliferative dis.
without proof of -
clonality

Clonal eosinophilia FiP1L1
+ PDgFA CEL

T cells secreting Clonal T- cells = skin
Eo hematopoietin lesions '
L-HES Absent

) Overlap
immunophenotypes

Undefined
Associated
Familial EoE
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Familial HES

Autosomal dominant transmision
= > endomyocardial fibrosis
= Single organ HES variant
eosinophilic fasceitis
eosinophilic esofagitis
= |Increased incidence in siblings and 1%t degree relatives
= TSLP gene (Thymic stromal lymphopoetin protein)

= Future: genetic markers may help differentiate causes of Eeo and identify
severity of disease (fibrosis) and treatment

2007 Consensus Recommendations

nicopathologic diagnosis

— Presence of clinical symptoms related to esophageal
dysfunction

*Vomiting, Abdominal pain, Heartburn, Dysphagia,
Reflux sympyoms, Feeding difficulty, etc.
—Isolated esophageal eosinophilia
*> 15 eos per 40X HPF
*Histology of remainder of Gl tract normal
— Exclusion of other Gl disorders
*Absence of pathologic GERD
~Lack of response to PPI therapy or normal pH probe
+Infection, Crohn's disease, hypereosinophilic

syndrome =
o QA LIS
Furuta, GT. et al; Gastroenterology 2007; 133:1342-63. ¥iyportiornadpaleemuans gzl hy
Reae ey, et oneal .r.\\';:.uﬁ
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2011 Consensus Report

» Panel of 33 physicians (6 months)
« Conceptual Definition

—“Eosinophilic esophagitis represents a
chronic, immune/antigen mediated,
esophageal disease characterized
clinically by symptoms related to
esophageal dysfunction and histologically
by eosinophil-predominant inflammation”

« Pediatric and Adult EoE likely the same disease

Liacouras et al, JACI, 2011

2011 Updated Consensus Report

» Diagnostic Guideline
—EoE is a clinico-pathologic disease
—Clinically characterized by esophageal dysfunction

— Pathologically 1 or more biopsies show eosinophil
predominant inflammation (15+ eos in peak hpf)

—Isolated to esophagus (need for other Gl biopsies)
— Other causes need to be excluded
«"PPI responsive esophageal eosinophilla”
«Distinguish between "EoE" and "esophageal eosinophila®

— EoE diagnosis made by clinicians
—Rarely < 15 eos/hpf (if other path features
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Esophageal Eosinophilia

tologic Finding
- Eosinophllic Esophagitis
— Gastroesophageal Reflux Disease
— PPl-responsive esophageal eosinophilia
— Celiac Disease
-~ Eosinophilic gastroenteritis
— Crohn’s Disease
- Hypereosinophilic syndrome
- Achalasia
— Vasculitis, pemphigus, connective tissue disease
— Infection
- GVHD
- Others

Patient 1 Patient 2 Patient 3
14/M 25/M 13/F
Pain Food impaction | Dysphagia
Yes Yes No

Omeprazole Omeprazole Omeprazole
10 mg BID 20 mg BID 20 mg QD
37 21 59
1 3 0

Ngo, et al. Am J Gastroenterol 2006;101:1666-1670.




PPIl-responsive esophageal eosinophilia

« Considered to be “distinct” from EoE

« Etiology
—Gastroesophageal Reflux responsive to acid
suppression
— Anti-inflammatory effect of PPI
- ? etiology
«? Peptic, ?Allergic, ?Subset of EoE
+? Combination of GERD and EoE

* Important to make distinction
» Further research needed

Overlap HES

= Blood eosinophilia: 21500/mcl
= Single organ restricted Eo disorders:
= Non- Gl: Chronic eosinophilic pneumonia
Wells syndrome
= Gl: eosinophilic gastrointestinal disorders:
-gastric Eo- Eo gastritis
-enteral Eo- Eo enteritis

-colon Eo- Eo colitis
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Symptoms

= Depends on the layers and extent of bowel involved with Eo infiltration

Mucosal disease Muscle layers
Malabsorbtion Sympt: intestinal
Hypoalbuminemia obstruction
Dx hyperEo (20% normal) antral stenosis
Biopsy Surgery- hystopat

Prussin Calman, N Gonsalves. UTD 2012

Subserosal Dis

Ascites or ascites in
combination of mucosal
and muscle involvemnet
Dx: Eo in ascitic fluid 88%

Eosinophilic esophagitis

= Histology:

-eosinophil count >15 hpf

-microabscesses with eosinophils

-basal structures hyperplasia

-eosinophil layer at the surface

-fibrosis with inflammation in lamina propria

-IH: eotaxin- 3 (CCL26)
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Eosinophilic esophagitis

=  Endoscopy:

-mucosal rings and longitudinal furrows, papillary fibrosis
-ulceration, white papules

-short, rigid esophagus, “tracheo- like”

-associated with Schatzky ring

Eosinophilic
Esophagitis

Eosinophilia is often patchy

Number of eosinophils in
most affected field
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Distal vs Proximal Biopsies

Eosinophilic gastritis
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Eosinophilic gastritis
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Associated HES

= Conditions associated with immunodisregulation

= Eosinophilia 21500/mcl
Ulcerative colitis
Crohn’s disease

Eo 2 TGF- Beta] - fibrogenesis

Collagen vascular dis.
Sarcoid
Autoimmune limphoprolipherative syndrome

Churg- Strauss

Undefined HES- Idiopatic HES (75%)

Benign HES

Asymptomatic Eo
>1500/mcl

Myeloprolipherative
FIP1L1- PDGFRA

Complex HES Episodic HES

?
Episodic angioedema
Gleich’s Syndrome

Immunoallergic diseases

9/3/2013
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Mucosal Eo infiltration and digestive
functional disturbances

Where is its place?

Talley NJ, Walker MM et al. Non ulcer dyspepsia and duodenal eosinophilia. Clin.
Gastroenetrol Hepatol. 2007;5:1175-1183

Schematic diagram of eosinophil and its
multifunctional effects

= |ncreased levels of Eo and their clustering

= 4x increase in gastric Eo and Duodenal Eo
= Cluster of Eo in duodenal epithelia

IL-2,3,4,5,6,8, 10, 12,13, 16, 18, TGFalR, TNF

Smooth
I 1T Pag L MBP major basic protein

ECP Eo cationic prot Ribonuc
NGF EDN Eo derived neurotoxin | /ease
VIP

EPO Eo peroxids
Substance P

lymphocyte

Mast cell
Triptase, NF
Modified after Rothenberg EM, Cohen BM. Clin.G.H 2007;5:10

Neurons
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Treatment

= 1. Dietary: elemental diet

six food elimination diet: soy, wheat, corn, egg, milk, peanut and
seafood

= 2. Corticosteroids: prednison
= 3, Budesonide non-enteric coated

= 4, Prevention of release of mast cell mediators: histamine, PAF
Cromolyn 800mg/day (4 x200)

= 5. H1- antihistamine: Ketotifen
= 6. Leukotriene antagonists: montelukast
= 7. Suppress production of IL-4 and IL- 5by Th-2: Suplatast tosilate

= 8. Humanized anti IL-5: Omalizumab

Gastroenterology ‘5’

Based on the stepwise, endoscopy-controlled reintroduction-procedure the
most common food-triggers were:

Wheat 60%

Cow-Milk 50%

Soy 10%

Nuts 10%

Eggs 5%

Seafood 0%

Skin-prick testing predicted only 13% of foods associated with EoE

Gonssves N el ol GASTRO 2012

16



9/3/2013

Symptoms
Re-Appearance within median time of 3 days

Endoscopic Abnormalities

Post Det Post Re-introduction
\ A S Ny

Patent |

Patient 2

Patent 3

EoE is likely a food-driven disease

A 6-week Elimination does not cure EoE
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