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Index 

• Increased eosinophil with respiratory symptoms

• DDx asthma (cough variant asthma)

• Eosinophilic bronchitis (EB)

• Eosinophilic Granulomatosis with Polyangiitis (EGPA)

• Hypereosinophilic syndrome (HES)



Chronic cough and increased airway eosinophil

• Eosinophilic airway inflammation in chronic cough (>8 weeks)

• Prevalence: 30-50%

• Asthma vs cough variant asthma vs EB (eosinophilic bronchitis) 

J Allergy Clin Immunol Pract. 2019;7(6):1740-1747. 



Asthma 

• Definition

• Diagnosis 

FENO, EOS

GINA 2026 



Asthma diagnosis 

GINA 2026 



Cough variant asthma 

• Respiratory symptom: only cough

• Evidence of airflow limitation maybe absent except during bronchial provocation

• Diagnosis (ACCP, 2006)

• Diagnosis (China, 2022) 

• Cough> 8 weeks

• Positive bronchial challenge or BDR positive

• Cough improved with anti-asthmatic therapy 

• Prevalence in chronic cough: 10-40% 

• In Korea, with EB: 25-50% or 16% (CVA)
Front Med (Lausanne). 2022;8:807385.

Chest. 2006;129(1 Suppl):75S-79S.

Asia Pac Allergy. 2016;6(4):198-206



Eosinophilic bronchitis (EB)

• Definition 

• Characterized by chronic cough with eosinophilic airway inflammation in the absence of variable airflow 

limitation and airway hyperresponsiveness

• ERS guideline on chronic cough: The third form of asthmatic cough is eosinophilic bronchitis without 

bronchoconstriction or hyperresponsiveness.

• Terminology

• EB without asthma, non-asthmatic EB (NAEB), EB without bronchoconstriction or hyperresponsiveness



EB diagnosis

• Diagnosis (ACCP diagnostic criteria of NAEB)

• Chronic cough with no symptoms or objective evidence of  variable 

airflow obstruction, normal airway hyperresponsiveness, and  sputum 

eosinophilia (>3%)

Chest. 2006;129(1 Suppl):116S-121S.



Why EB no airway hyperresponsiveness?

천식환자 
Epithelium submucosa, smooth muscle with mast cells

Tryptase (+) mast cell in smooth muscle

N Engl J Med. 2002;346:1699–1705.



EB vs cough-variant asthma 

구분 EB CVA / Asthma

Symptom chronic cough cough-only 가능, 특히 CVA

Sputum eosinophilia 있음 있음

Steroid response 있음 있음

AHR 없음 있음

Variable airflow obstruction 없음
classic asthma에서는 있음, CVA는 없거
나 미약

Pathophysiology 
Eosinophilic airway inflammation -
>enhanced cough reflex sensitivity

mast cell infiltration airway smooth 
muscle bundles



Asthma vs CVA vs EB 

J Allergy Clin Immunol. 2023;152(3):622-632



EB treatment 

J Investig Allergol Clin Immunol. 2024;34(5):282-292.

• Initial 

• ICS (first line), LTRA (second line->controversial) CHEST 2020 guideline

• In Korea, LTRA is not recommended to improve cough 

• Duration: chronic cough에서 2-4 weeks, >2months (China)

• Follow up

• If not controlled, ICS dose up, oral corticosteroid, add LTRA 

• Avoid 

• SABA use, bronchodilator use, biologics

Chest. 2020;158(1):68-96

Joo H, et al. Revised Korean Cough Guidelines, 2020. Tuberc Respir Dis. 2021.

Ther Adv Respir Dis. 2019 Jan-Dec



Eosinophilic Granulomatosis with Polyangiitis (EGPA)

Churg-Strauss syndrome 
(CSS) from 1951~2012

EGPA from 2012
Am J Pathol. 1951;27:277–301

Arthritis Rheum. 2013;65:1–11



EGPA definition and diagnosis 

• Definition (CHCC 2012)

• EGPA is defined as an eosinophil-rich and granulomatous inflammation involving the 

respiratory tract, with necrotizing vasculitis affecting small- to medium-sized vessels, 

and is associated with asthma and eosinophilia.

• Diagnosis (classification criteria) 

• 2022 ACR/EULAR criteria (score ≥6)

• Asthma, increased eosinophil, vasculitis manifestations, ANCA/ biopsy findings

• Mimic disease exclusion 

Arthritis Rheum. 2013;65:1–11

"EULAR recommendations for the management of ANCA-associated vasculitis: 2022 
update." Annals of the rheumatic diseases 83.1 (2024): 30-47



EGPA classification criteria 

• Asthma, increased EOS, nasal polyps->의심

• MPO (P-ANCA) positive rate (30-40%)

"EULAR recommendations for the management of ANCA-associated vasculitis: 2022 update." Annals of the rheumatic diseases 83.1 (2024): 30-47



EGPA work-up 



Nat Rev Rheumatol. 2023;19:378–393



EGPA w/u ->must exclude mimics

• Hypereosinophilic syndrome, HES

• Eosinophilic pneumonia

• ABPA

• Parasitic infection: Strongyloides, Toxocara 등

• Drug-induced eosinophilia / DRESS

• Hematologic malignancy

• IgG4-related disease

• GPA/MPA/PAN/ other vasculitis

Nat Rev Rheumatol. 2023;19:378–393



EGPA severity (five factor score FFS)

• FFS 

"EULAR recommendations for the management of ANCA-associated vasculitis: 2022 update." Annals of the rheumatic diseases 83.1 (2024): 30-47

Renal insufficiency Serum creatinine >1.58 mg/dL +1

Proteinuria >1 g/day +1

Cardiomyopathy 있음 +1

Gastrointestinal involvement 있음 +1

CNS involvement 있음 +1



EGPA treatment according to severity 

Nat Rev Rheumatol. 2023;19:378–393



EGPA treatment according to severity (EURLA)



EGPA (non severe) treatment 

• MIRRA trial (2017) • MANDARA trial (mepolizumab vs benralizumab)

N. Engl. J. Med. 376, 1921–1932 (2017)

Patients
>4 weeks stable prednisolone
:+mepo (300mg) vs + placebo 

N Engl J Med 2024;390:911-921

Patients
Replasing or refractory with steroid (7.5-50mg)
Benralizumab (30mg) vs mepolizumab (300mg)
SQ 4 weeks



Benralizumab in EGPA 

Rheumatology. 2025;64(8):4470–4494



EGPA if relapsing 



EGPA vs severe eosinophilic asthma 

Severe eosinophilic asthma EGPA favor 

기본 개념 Severe asthma phenotype with Type 2/eosinophilic inflammation Asthma + eosinophilia + eosinophilic granulomatous inflammation/vasculitis

Eosinophil count 보통 ≥150/µL 또는 ≥300/µL가 T2/eosinophilic asthma biomarker로 사용됨
2022 ACR/EULAR EGPA classification에서 maximum eosinophil count ≥1.0 ×
10⁹/L = ≥1,000/µL가 +5점 핵심 항목

Asthma 양상 Long-standing severe asthma, frequent exacerbation, OCS-dependent
Adult-onset asthma 또는 기존 asthma의 급격한 악화, OCS taper 중 systemic 
symptom이 드러날 수 있음

ENT disease Allergic rhinitis, CRS, nasal polyp 동반 가능
Refractory chronic rhinosinusitis, recurrent nasal polyps가 흔하고 nasal polyp
s가 +3점

Lung imaging 정상, air trapping, mucus plugging, bronchial wall thickening 정도
Migratory/transient pulmonary infiltrates, eosinophilic pneumonia pattern, c
onsolidation/GGO

Systemic symptoms 보통 asthma-related dyspnea/wheeze 중심

Involve된 organ에 따라서 다름
피부 침범: Palpable purpura, nodules, urticaria-like vasculitic lesions
신경: Mononeuritis multiplex, asymmetric motor/sensory neuropathy
Cardiac: Myocarditis, cardiomyopathy, heart failure, pericarditis
Renal: proteinuria, GN 가능 

ANCA 보통 음성 약 30–40% 양성, 대부분 MPO-ANCA/p-ANCA

Biopsy airway eosinophilic inflammation 정도
Extravascular eosinophils, eosinophil-rich inflammation, necrotizing vasculitis, 
granulomatous inflammation



Hypereosinophilic Syndrome (HES)

• Definition 

• heterogeneous group of conditions that is defined at its core by hypereosinophilia (HE) 

(AEC>1.5×109/L) and organ damage directly attributable to the HE 

• HE tissue infiltration, release of eosinophil-derived mediators, and cytotoxic protein ->organ damage

• Diagnosis

• Persistent HE: AEC ≥1.5×10⁹/L  at least 4 weeks (allergy-> time interval 2 weeks)

• Eosinophil mediated organ damage

• Primary/secondary(reactive)/idiopathic (WHO classification) vs ICOG-EO classification 

Allergy. 2023 Jan;78(1):47-59.



HE and HES definition 

Allergy. 2023 Jan;78(1):47-59.



HES classification 

Myeloid/neoplastic FIP1L1–PDGFRA, PDGFRB, FGFR1, JAK2 등

Lymphocytic variant aberrant/clonal T-cell → IL-5 overproduction

Idiopathic HES 원인 미확인

organ-restricted Tissue HE+ organ damage but no peripheral eosinophilia

Reactive/secondary parasite, drug, autoimmune, malignancy



HE classification (ICOG-EO) 

• International Cooperative Working Group on Eosinophil Disorders(ICOG-EO)

Allergy. 2023 Jan;78(1):47-59.

Idiopathic 

Secondary(reactive) 

Primary  



HES classification (ICOG-EO)

Allergy. 2023 Jan;78(1):47-59.



HES tissue damage 



Pathogenesis of organ damage

• Blood EOS->Tissue EOS

• CCR3-eotaxin axis, adhesion molecule, endothelial activation->survival signal (IL-5)

• Tissue EOS degranulation and cytotoxicity

• Activated EOS degranulation in tissue: major basic protein, eosinophil cationic protein, eosinophil-

derived neurotoxin, eosinophil peroxidase

• Thrombosis 

• Eosinophil granule protein, EPO product-> endothelial injury, platelet activation, coagulation activation 

(JAMA Network Open 2021 cohort, 24%: thrombotic event)

• Fibrosis 



HES diagnosis 

Allergy. 2023 Jan;78(1):47-59.



HES work up 



HES therapeutic option



HES therapeutic option



HES treatment of non myeloid 



HES treatment (primary 제외)

• Stepwise

• First line steroid (1mg/kg/day or pulse 1g)

• Steroid sparing agents: hydroxyurea or interferon-a

• Biologics agent

• Empirical anti-parasitic therapy (chronic HE) 

• Biologics 

Curr Opin Allergy Clin Immunol. 2025 Aug 1;25(4):258-268.



HES treatment-biologics (mepolizumab)

Patients:18-85 yr, HES, FIP1L1–PDGFRA fusion gene (-),

Stabilized with use of PD (20-60mg) 

Study design : RCT double blind multicenter US

Intervention: mepolizumab (750mg IV) vs placebo 

N Engl J Med 2008;358:1215-1228

300mg SC (4w) FDA approved (2020)



HES treatment-biologics (Benralizumab)

• NATRON trial 

• Patients(n=134): FIP1L1::PDGFRA(-), stable HES therapy for >4w or Hx of 

≥2 HES flares

• Study design: double blinded RCT

• Primary endpoint: time to first HES flare

• Intervention: 30mg q4wks vs placebo

Nat Med 32, 2017–2025 (2026).

30mg SC (4w) FDA approved (2026.5.13)



HES vs severe eosinophilic asthma vs EGPA 
Severe eosinophilic asthma EGPA HES

개념 Type 2/eosinophilic airway disease
Asthma + eosinophilia + systemic small-vessel 
vasculitis

Persistent hypereosinophilia with eosinophil-mediated 
organ damage

Eosinophil count
보통 ≥150–300/μL부터 T2-high marker로 사용; severe 
eosinophilic asthma biologic 기준은 보통 ≥150 또는 
≥300/μL

흔히 높음. 2022 ACR/EULAR classification에서는 ≥1.0 ×
10⁹/L, 즉 ≥1000/μL가 +5점

전형적으로 ≥1.5 × 10⁹/L, 즉 ≥1500/μL의 
hypereosinophilia (twice, duration 2-4wks)

Pathophysiology IL-4/IL-5/IL-13-driven airway inflammation Eosinophilic inflammation + ANCA-associated vasulitis
Eosinophil expansion + tissue homing + activation/deg
ranulation → organ injury (thrombosis, fibrosis)

Asthma (+) (+) (+/-)

Sinonasal disease allergic rhinitis, CRS 동반 가능 CRS, nasal polyp 흔함 있을 수 있으나 disease-defining feature는 아님

Vasculitis 없음 mononeuritis multiplex, purpura, GN, etc 원칙적으로 없음

ANCA 보통 음성/관련 없음
약 30–40%에서 MPO-ANCA/p-ANCA 양성; 양성이면 
vasculitic phenotype 많음

대개 음성. 양성이면 EGPA/AAV 감별 필요

Organ damage 주로 bronchial wall/remodeling, exacerbation Lung, skin, nerve, kidney, heart, GI 등 systemic
Heart, skin, lung, GI, nerve, thrombotic complication 등 
다양

폐 침범 가변적 airflow obstruction, AHR
Asthma + transient infiltrates, eosinophilic pneumonia-
like lesion 가능

Pulmonary infiltrates 가능하지만 없을 수 있음

Bone marrow / clonal 
work-up

불필요 비전형적이면 필요
FIP1L1–PDGFRA, PDGFRB, FGFR1, JAK2, KIT, 
T-cell clonality 등 평가

진단의 핵심 “천식” 진단 + eosinophilic/T2 marker
Asthma/eosinophilia에 vasculitis 또는 vasculitic organ 
involvement가 붙음

다른 원인 배제 후 persistent HE + eosinophil-related 
organ damage

치료 방향
ICS/LABA ± LAMA, biologics: anti-IL-5/5R, anti-IL-4R,
anti-IgE, anti-TSLP

Systemic steroid ± immunosuppressant; severe disease
는 rituximab/cyclophosphamide; non severe-mepolizu
mab/benralizumab

원인별 치료: steroid, imatinib for PDGFRA/B, anti-IL-5/I
L-5R biologics, cytoreduction 등



Take home messages

1. FeNO/BEC는 asthma를 진단, 확진이 아니라 type 2 감별을 위한 biomarker

2. EB: chronic cough + sputum eosinophilia + no AHR/variable obstruction

➢ ICS 

3. EGPA: adult-onset asthma/CRSwNP + eosinophilia + vasculitis evidence 

➢ Steroid with immunosuppressive agent (FFS≥1) or anti-IL-5/IL-5Rα

4. HES: AEC ≥1.5×10⁹/L 또는 organ damage → primary/secondary/idiopathic (HESFA, HESN, 

HESR, and HESI)

➢ Non myeloid HES: Steroid (first line)->stabilization->anti-IL-5/IL-5Rα agent 
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