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A FEX
Chapel Hill consensus conference TOEE (2012%)

Eosinophil-rich and necrotizing granulomatous inflammation
often involving the respiratory tract, and necrotizing vasculitis
predominantly affecting small to medium vessels, and associated
with asthma and eosinophilia. ANCA is more frequent when

ey " . Immune Complex Small Vessel Vasculitis
glomerulonephritis is present. Cryoglbulinemic Voscultis
IgA Vasculitis (Henoch-Schénlein)
Hypocomplementemic Urticarial Vasculitis
(Anti-C1q Vasculitis)

—_—> Medium Vessel Vasculitis \
Polyarteritis Nodosa ’ Anti-GBM Disease

l:i:l /\//J \_ml";': % T\ % % KawasakilDisease
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' (Wegener’s)

Eosinophilic Granulomatosis with Polyangiitis

Large Vessel Vasculitis
B (Churg-Strauss)

Takayasu Arteritis
Giant Cell Arteritis

Figure 2. Distribution of vessel involvement by large vessel vasculitis, medium vessel vasculitis, and small vessel vasculitis. Note that there is
substantial overlap with respect to arterial involvement, and an important concept is that all 3 major categories of vasculitis can affect any size artery.
Large vessel vasculitis affects large arteries more often than other vasculitides. Medium vessel vasculitis predominantly affects medium arteries.
Small vessel vasculitis predominantly affects small vessels, but medium arteries and veins may be affected, although immune complex small vessel
vasculitis rarely affects arteries. Not shown is variable vessel vasculitis, which can affect any type of vessel, from aorta to veins. The diagram depicts
(from left to right) aorta, large artery, medium artery, small artery/arteriole, capillary, venule, and vein. Anti-GBM = anti-glomerular basement
membrane; ANCA = antineutrophil cytoplasmic antibody.

Jennette, John C., et al. 2012 revised international chapel hill consensus
conference nomenclature of vasculitides." (2013).
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Drugs, Infection, Inhalant antigens

ANCA-mediated inflammation

Eosinophilic inflammation
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S. Furuta, et al. Allergology International 68 (2019) 430-436
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ANCA(+) ANCA(-)
su(.:).es Ev(?:)“s Tz:;“ Ev(ir)“s T?,:fl Odds ratio (95% Cl) P (%) Odds ratio and 95% CI
Central nervous system 13 38 386 48 716 1.527 (0.952-2.448) 0.000 —
Peripheral nervous system 15 238 414 352 808 1.701 (1.138-2.544) 43.065 ——
Heart 19 137 821 501 1471 0.427 (0.311-0.587) 32.699 —o—
Kidneys 18 316 830 177 1444 5.097 (3.578-7.261) 45.162 ——
Gastrointestinal tract 13 104 490 178 815 1.009 (0.753-1.351) 0.000 -
Skin 14 231 495 360 821 1.107 (0.767-1.598) 41.510 ——
0.1 1 10

ANCA (-) ANCA (+)

FIGURE 3. Association of ANCA status with organ-specific manifestations among patients with EGPA: central nervous system, peripheral
nervous system, heart, kidneys, Gl tract, and skin. Numbers of included studies in each meta-analysis are listed in the left-side table.

Chang, Hua-Ching, et al. The Journal of Allergy and Clinical Immunology: In Practice (2020).
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Table 4

Clinical manifestations among the previous studies.

Sinico et al. Durel et al. Moosig et al. Comarmond et al. Saku et al. Tsurikisawa et al.

Patient number n=293 n =101 n =150 n =383 n =188 n=121
Study period 1989—-2004 1990-2011 1990-2009 1957-2009 1996-2015 1999-2015
Country Italy France, UK, Italy Germany France Japan Japan
Age at onset 516y 492y 491y 503y 59.7y 533y
Female rate 58% 57% 49% 48% 64% 65%
Eosinophil count 4400/ul ND 1100/ul 7569/ul 8775/l 8528/ul
C-reactive protein ND ND 2.50 mg/dl 6.69 mg/dl 2.90 mg/dl ND
Serum Creatinine ND ND 0.90 mg/dl 1.01 mg/dl 0.68 mg/dl ND
ANCA-positive 37% 43% 30% 31% 47% 35%
Organ involvements

Nerve 64% 66% 76% 51% [ 88% 98%

Skin 52% 46% 49% 39% 4T% 46%

Eye ND 20% 12% 6% 5% ND

ENT 77% 96% 93% 48% 50% 91%

Lung 50% 54% 61% 38% 34% 67%

Heart 16% 20% 46% 16% 11% 73%

Intestine 21% 25% 28% 23% 12% 78%

Kidney 26% 26% 18% 21% 18% 35%

ENT, Ear, Nose and Throat.

S. Furuta, et al. Allergology International 68 (2019) 430-436
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TABLE 1: Characteristics of patients with EGP presenting as GBS.

Reference Age (sex) Clinical manifestations Laboratory findings ~ NCS Other Treatment Outcome
Mixed demyelinating
[7] 58 M Symmetric' weakness, Eosinophilia, elevated polyr}europathy and Lung P, CyC, Expired
hyporeflexia, and asthma ERS, and p-ANCA+  multifocal absent infiltrates and S
F-waves
Demyelinating
Symmetric weakness p-ANCA+ and polyneuropathy and o
8 57M I d
(8] and hyporeflexia elevated ERS multifocal absent Nephritis § Tprove
F-waves
Symumetric weakness, Eosinophilia, elevated a.MxZS:l ;SZf;riz;g;athy
9 51F i ? I d
] hyporeflexia, asth{na, CRP, and ANCA- and multifocal absent WIGand$  Improve
and nasal polyposis
F-waves
Symmetric weakness, . s Mixed demyelinating
[10] M hyporeflexia, and asthma Eosinophilia polyneuropathy Sand CyC Improved

Motor axonal and

Asymmetric weakness,  Elevated ESR, demyelinating .
[11] 64F  hyporeflexia, asthma, eosinophilia, and polyneuropathy and Igfiliitiirgan 211‘;11(?,8 &G Expired
diplopia, and sinusitis ~ p-ANCA+ multifocal absent
F-waves
}Slymol?:ftlzzzi:\rzlfﬁl;f:’ Elevated ESR, Mixed axonal
Present case 36 F P ; > eosinophilia, and asymmetric Sand CyC Improved

purpura, and

pansinusitis p-ANCA+ polyneuropathy

NCS: nerve conduction studies; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; IVIG: intravenous immunoglobulin; CyC: cyclophosphamide;

P: pl pheresis; S: steroids. . . . e
prepmE e Camara-Lemarroy, Carlos R., et al. Case reports in neurological medicine (2015).
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Eosinophil-associated diseases and disorders

Allergic disorders Immunologic disorders

Asthma, allergic rhinitis, atopic dermatitis Immunodeficiencies (eg, DOCK8 deficiency, hyper-IgkE

Drug hypersensitivity (eg, drug reaction with eosinophilia and syndrome, Omenn syndrome)

systemic symptoms [DRESS], eosinophilia-myalgia syndrome, Autoimmune and idiopathic disorders (eg, sarcoidosis,
interstitial nephritis, eosinophilic hepatitis) inflammatory bowel disease, IgG4 disease, other

. . connective tissue disorders)
Infectious diseases

. e o . Eosinophilic disorders
Helminths (eg, strongyloidiasis, trichinellosis, filariasis, toxocariasis,

schistosomiasis, hookworm) Idiopathic hypereosinaphilic syndrome

Ectoparasites (eg, scabies, myiasis) Eosinophilic granulomatosis with polyangiitis

. . . - (formerly Churg-Strauss syndrome)
Protozoans (eg, isosporiasis, sarcocystis myositis)

. . . . _— Eosinophilic gastrointestinal disorders
Fungi (eg, coccidiomycosis, allergic bronchopulmonary aspergillosis,

histoplasmosis) Miscellaneous

Viral (eg, HIV) Radiation exposure

Neoplastic disorders Cholesterol emboli

Primary hypereosinophilic syndromes (eq, FIP1L1-PDGFRA, -PDGFRB, - Hypoadrenalism
FGFR1 rearrangement)

IL-2 therapy

Acute or chronic eosinophilic leukemia

Other myeloid neoplasms (eg, chronic myeloid leukemia, systemic
mastocytosis)

Lymphoid malignancies (eq, B cell lymphoma, B or T lymphablastic
leukemia/lymphoma, adult T cell leukemia/lymphoma, cutaneous T
cell lymphoma/Sézary syndrome)

Solid tumors (eg, adenocarcinoma, squamous carcinoma)

HIV: human immunodeficiency virus; FIP1L1-PDGFRA: FIP1-like-1-platelet-derived growth factor receptor alpha; FIP1L1-PDGFRB: FIP1-like-
1-platelet-derived growth factor receptor beta; FGFRT: fibroblast growth factor receptor 1; DOCK8: dedicator of cytokinesis 8; IgE:
immunoglobulin E; IgG4: immunoglobulin G4; IL-2: interleukin 2.

Graphic 76434 Version 5.0
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clinical profile neuropathy EG PA

purpura  SAStRma/ ENT H ES
HES; HESp HES
Py AN | R \|

molecular anti-PR3 ANCA anti-MPO ANCA increased IL-10 production FIP1L1-
profile HLA-DP HLA-DQ [| HLA-DRBA4, -DRB1*07 ..ongoing GWAS PDGFRA/B

e corticosteroids, hydroxyurea, interferon-alpha

corticosteroids *+ cyclophosphamide/ rituximab
specific Tx imatinib
low-dose corticosteroids+/- azathioprine, methotrexate, rituximab or myophenolate

induction

maintenance*

2nd line rituximab, IVIG, plasma exchange omalizumab, mepolizumab

* for life and/or organ-threatening disease

Figure 2. Eosinophil granulomatosis with polyangiitis (EPGA) and overlapping syndromes.
The clinical profile of EGPA has distinct but also overlapping symptoms. In the clinical assessment,
specific investigations are often needed, since ANCA is negative in most patients. There is a clear
overlap between EGPA with a predominant heart involvement and idiopathic hypereosinophilic
syndrome (HES;). On the other hand, polyangiitis overlap syndrome (POS) has been described
for cases that fulfill diagnostic criteria for granulomatosis with polyangiitis (GPA) and EGPA and
there is a particular overlap between microscopic polyangiitis (MPA) and EGPA in those with a
positive ANCA test presenting with peripheral neuropathy and in some cases kidney and pulmonary
disease. A clear distinction is not always possible but should be the aim of the initial investigation.
Treatment approaches overlap in some situations. ANCA, anti-neutrophil cytoplasmic antibody; AAV,
ANCA-associated vasculitis; GPA, granulomatosis with polyangiitis; MPA, microscopic polyangiitis;
POS, polyangiitis overlap syndrome; EGPA, eosinophilic granulomatosis with polyangiitis; ENT, ear,
Gauckler, Philipp, et al. Journal of Clinical Medicine 7.12 (2018): 529.
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5E 2 - Five-Factor Score
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Assess disease severity

Five Factor Score (FFS)
1 point/item
associated measures
-age2 65 — .
-creatininemia 2 150 pmol/I -specific therapies for asthma
-cardiomyopathy and ENT manifestations
-gastrointestinal involvement -vac?lnanons
-absence of ENT manifestation -avoid tobacco

non-severe
disease (FFS = 0)

corticosteroids high corticosteroids
dosage at onset

+ cyclophosphamide + plasma exchange for
as induction regimen | pneumo-renal syndrome
success failure /ﬂomhs\
minimal corticosteroids /:onsider: success failure
dosage or withdrawal -immunosuppressant r

-anti-IgE (omalizumab) for corticosteroids taperin dor
refractory asthma/ENT ) | pering consider:

manifestations +immunosuppressant -anti-IL-5 (mepolizumab) .
as maintenance regimen: -B-cell therapy (rituximab)
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* Targeted biologic therapies currently under evaluation in clinical trials

Fig. 2 Main therapeutics and treatment algorithm in eosinophilic granulomatosis with polyangiitis. ENT ear, nose and throat, IgE
immunoglobulin E, IL interleukin
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Fig. 1 Immunopathogenesis of eosinophilic granulomatosis with
polyangiitis and the main targets of emerging biological agents.
Initial ill-defined causative and triggering agents induce a predom-
inant T-helper type 2 (Th2) inflammation process. Classical Th2 cells
and tissue-resident innate lymphoid cells type 2 (ILC2s) are the main

Activated Eos induce tissue lesions in many ways, further enhanced
by other cell types [mast cells and/or basophils, T-helper type 1 (Thl)
and T-helper type 17 (Th17) T cells, B cells] and humoral mediators
(antibodies, cytokines). ANCA anti-neutrophil cytoplasm antibody,
IFNo interferon-o, IFNy interferon-y, IgE immunoglobulin E, IgG
immunoglobulin G, IL-5Ro. IL-5 receptor-o,, MPO myeloperoxidase

producers of Th2 cytokines [interleukin (IL)-5, IL-4 and IL-13]
responsible for eosinophil (Eo) activation and tissue recruitment.
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Figure 3 Median (IQR) prednisolone/prednisone dose at baseline, and
3, 6, 9 and 12 months after initial rituximab treatment. Baseline: 15
(10-30) vs 6 months: 8 (6.5-11), p<0.001 and 12 months: 8 (6.9-10),
p=0.001.
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Figure 1 Median (IQR) of the Birmingham Vasculitis Activity Score
(BVAS) at baseline, and at 3, 6, 9 and 12 months after initial rituximab
treatment. Baseline: 11.0 (6.0-17.5) vs 6 months: 2.0 (0.0-6.2),
p<0.001 and 12 months: 1.0 (0.0-2.0), p<0.001.
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Fig. 1 Immunopathogenesis of eosinophilic granulomatosis with
polyangiitis and the main targets of emerging biological agents.
Initial ill-defined causative and triggering agents induce a predom-
inant T-helper type 2 (Th2) inflammation process. Classical Th2 cells
and tissue-resident innate lymphoid cells type 2 (ILC2s) are the main
producers of Th2 cytokines [interleukin (IL)-5, IL-4 and IL-13]
responsible for eosinophil (Eo) activation and tissue recruitment.

Activated Eos induce tissue lesions in many ways, further enhanced
by other cell types [mast cells and/or basophils, T-helper type 1 (Thl)
and T-helper type 17 (Th17) T cells, B cells] and humoral mediators
(antibodies, cytokines). ANCA anti-neutrophil cytoplasm antibody,
IFNo interferon-o, IFNy interferon-y, IgE immunoglobulin E, IgG
immunoglobulin G, IL-5Ra IL-5 receptor-a, MPO myeloperoxidase
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