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Eosinophil

1-3% of total WBC in healthy individuals



Mayo Clin Proc 2021;96:2694-2707

Eosinophil degranulation & Granule proteins

eosinophil peroxidase

major basic protein

eosinophil cationic protein

eosinophil-derived neurotoxin

eosinophil extracellular trap

Charcot-Leyden crystal protein/galectin-10



Eosinophil development

Curr Res Immunol  2022;3:42-53



Interleukin (IL)-5 in eosinophil biology

Eur Respir Rev 2022; 31: 210150



Eosinophils in health

Allergy 2023;78:3077–3102

Homeostasis & protective response



Allergy. 2023;78:1810–1846



Eosinophilia

• Absolute eosinophil count (AEC) ≥ 500cells/μL

- mild: 500 - 1500 cells/μL

- moderate: 1500 – 5000 cells/μL

- severe: ≥ 5000 cells/μL

• Hypereosinophilia: AEC ≥ 1500 cells/μL

• Hypereosinophilic syndrome 

- HE + end organ manifestations a/w eosinophilia

J Allergy Clin Immunol 2018;141:505-517

✓ Pseudoeosinophilia



AEC: 937

AEC: 330 AEC: 937 



AEC: 2232 AEC: 1524



Definitions
(interval ≥ 1 month) 

Allergy 2023;78:47–59



Eosinophil-associated diseases and disorders

Middleton’s Allergy  9th ed. 2020

• Allergic and Immunologic disorders
- atopic and related disease

- primary immunodeficiency

- other immunodysregulatory syndromes

• Rheumatologic disorders

• Dermatologic disorders

• Pulmonary disorders

• Gastrointestinal disorders

• Medications and toxin-related eosinophilia

• Infectious disease
- helminth / protozoal infections

- ectoparasite infestation

- fungal infections

- HIV infection

• Hematologic and neoplastic disorders
- myeloid neoplasm, myeloproliferative disorders

- lymphoma, leukemia

- solid tumors

- idiopathic hypereosinophilic syndrome

- hypereosinophilia of undetermined significance

• Other
- cholesterol embolism

- hypoadrenalism

- radiation

- serositis

IgG4-related disease

Angioedema with eosinophilia

Eosinophilic gastrointestinal disorder

Acute/chronic eosinophilic pneumonia



Eosinophil-associated diseases and disorders

Hemato 2024;5:81–108



Ann Allergy Asthma Immunol 2018;121:150–155



Hypereosinophilia classification

Allergy 2023;78:47–59



Allergy 2023;78:3077–3102



Etiology 

Allergy Asthma Respir Dis 2019;7:142-149

AEC≥ 500 cells/μL (n=148)

- mean eo (%): 18.2% ± 14.1%
- mean AEC: 2306 ± 4952/µL

• 단일 대학병원 알레르기내과 (2016년 1월~12월)

Mild (<1500/μL)  
(n=97, 65.5%)

Moderate (1500-5000/μL)  
(n=37, 25%)

Severe (>5000/μL)  
(n=14, 9.5%)

천식+비염 (66.7%)
비염(15%)
천식(11.7%)

개회충증 (74.3%)
간흡충증 (5.7%)
폐흡충증(5.7%)

DRESS (33.3%)
약물발진(33.3%)
약물열(22.2%)



Allergic disease

• Allergic rhinitis/conjunctivitis

• Asthma

• Atopic dermatitis

• Chronic rhinosinusitis (with/without nasal polyps)

- 알레르기 병력, 가족력

- 특정 물질, 계절 등에 의해 악화 (specific IgE)

- 대부분 mild eosinophilia 

Eosinophilic granulomatosis with polyangiitis 
Allergic bronchopulmonary aspergillosis
Chronic eosinophilic pneumonia



Eosinophilic granulomatosis with polyangiitis

- Allergic angiitis granulomatosis 

- Churg-Strauss Syndrome 

• Systemic necrotizing vasculitis 

(small to medium-sized vessel)

- ANCA-associated vasculitis

Allergol Int. 2019 Oct;68(4):430-436



Eosinophilic granulomatosis with polyangiitis

• Asthma

• > 10% blood eosinophilia

• Neuropathy, mono or poly

• Non-fixed pulmonary infiltrates 

• Paranasal sinus abnormalities

• Extravascular eosinophils (biopsy)

American College of Rheumatology, 1990

(≥4 positive)

Clinical criteria Obstructive airway disease +3

Nasal polyps +3

Mononeuritis multiplex +1

Laboratory & 
biopsy criteria

Blood eosinophil count ≥ 1x109/liter +5

Extravascular eosinophilic predominant 
inflammation on biopsy 

+2

Positive test for cytoplasmic ANCA or 
anti–proteinase 3 antibodies 

-3

Hematuria -1

American College of Rheumatology/ European alliance of associations for rheumatology  2022

(≥6 scores)

Small- or medium-vessel vasculitis &



Allergic bronchopulmonary aspergillosis

• Allergic pulmonary disorder caused by hypersensitivity to 
Aspergillus fumigatus

Clin Chest Med 2022;43:99–125



Clin Exp Allergy 2013;43:850-7

Pathogenesis 
of ABPA



(≥5-6)

Diagnostic criteria of ABPA

Clin Chest Med 2022;43:99–125



Chronic eosinophilic pneumonia

• Cough, progressive dyspnea, low-grade fever, weight loss, 
wheezing, malaise…

• Rarely develop respiratory failure

• Blood eosinophilia (mean: 30%)+ elevated IgE (>500 IU)

• Diagnosis

- clinical symptoms (lasting > 2 weeks)

- abnormal chest radiographic findings

- eosinophilia in BAL (usually >25%), blood eosinophilia

- exclusion of other known eosinophilic pneumonias

Allergol Int. 2019;68:413-419



Parasite infection
Parasite Ingestion of food

간흡충(Clonorchis sinensis) 민물생선회

폐흡충(Pargaonimus westermani) 민물 게, 민물가재

개회충(Toxocara canis) 동물의 간 (소, 타조), 천엽, 동물 내장

스파르가눔(sparganum) 뱀, 개구리

유구낭미충(cysticercus cellulosae) 돼지고기

고래회충(Anisakis simplex) 바다물고기

Korean J Med 2013;85:469-480



Toxocariasis

Most infections: asymptomatic
Visceral larva migrans (VLM)
Ocular larva migrans (OLM)



Toxocariasis

AEC≥ 500cells/μL (2017.1~ 2018.2) 

(n=81)

Allergy Asthma Respir Dis 2019;7:142-149

Korean J Parasitol 2020;58:413-419

22.2%

Risk factors OR (95% CI)

Male 21.876 (1.667-287.144)

Preference for raw meat/liver 5.899 (1.004-34.669)

A heavy alcohol-drinking habit 8.767 (1.018-75.497) 

Toxocara canis (dog), Toxocara catis (cat) 



Parasite infection

• Diagnosis

- Ova, biopsy, serology (ELISA), image study

• Treatment

- Paragonomiasis, Clonorchiasis: praziquantel (25mg/kg tid, 2 days)

- Toxocariasis: albendazole (400mg bid, 5-7 days)

- Stronglyoides: ivermectin (200μg/kg, 1-2 days)

Korean J Med 2013;85:469-480

(disseminated strongyloidiasis if receiving high-dose corticosteroids)



• T-cell mediated 

• Clinically diverse reactions: skin rash, eosinophilia….

Delayed drug hypersensitivity

Front Pharmacol. 2021;12:573573
J Allergy Clin Immunol Pract 2022;10:1155-67



Drug Reaction With Eosinophilia and 
Systemic Symptoms (DRESS)

J Allergy Clin Immunol Pract 2022;10:1155-67



J Allergy Clin Immunol Pract 2021;9:929-36

Korean SCAR registry 
(2010 ~2015)

allopurinol (14.0%), carbamazepine (9.5%), 
antituberculous agents (6.3%), vancomycin (4.7%)

Severe cutaneous 
adverse reactions 



Hypereosinophilic syndrome

Allergy. 2020;75:3003–3006



Positive family history Familial HES

Allergy. 2020;75:3003–3006
Allergy. 2023;78:47–59

PDGFRA, PDGFRB, FGFR1, PCM-JAK2, FLT3…



Hypereosinophilic syndrome

(n=188)

Clinical manifestations

Initial                         Subsequent

Treatment response

J Allergy Clin Immunol 2009;124:1319-25

FIP1L1-PDGFRA
(fip 1 like 1-platelet driven 

growth factor receptor α) 



Idiopathic hypereosinophilia - a multicenter retrospective analysis

Total n=73

Evaluation of 
organ involvement 

J Asthma Allergy 2022:15 1763–1771

(2010.1~2021.6)



J Asthma Allergy 2022:15 1763–1771

Steroid as 
1st line Tx
(n=43)

Hydroxyurea
(n=6)

Cyclosporine
(n=2)

Reslizumab
(n=2)

MMF
(n=2)

MTX
(n=1)

Steroid as 
1st line Tx
(n=15)

Hydroxyurea
(n=1)

MTX
(n=1)

Treatment 
response

Treatment response

iHES

iHES HEus

58.1%

27.9%

14%

46.7%

40%

13.3%

46.4%95.6% 53.6%



Diagnostic approach of eosinophilia

Korean J Med 2017’92:382-386



Allergy. 2023;78:47–59

CBC with differential count
Peripheral smear
Liver & Renal function test 
EKG/ Echocardiogram 
Blood / stool culture Stool exam for parasites
Serologic test for parasite
Serum IgE, vitamin B12, troponin I, tryptase
Thoracic / abdominal CT
PFT

(Other imaging, endoscopic, and histological 
investigations as indicated)

Screen for secondary causes
- Infection
- Allergy
- Drug
- Travel
- Diatry habit
- Connective tissue disease
- Malignancy

Conventional cytogenetics, RT-PCR and FISH
: PDGFRA, PDGFRB, FGFR1, JAK2, BCR::ABL1
Bone marrow biopsy and karyotype
T cell phenotype



Anti-eosinophil biologics 

Allergy. 2023;78:3077–3102

PDGFRA (-) HES (phase 2)HES



Summary

• Eosinophilia

- Absolute eosinophil count 

• 다양한 원인

- primary, secondary (m/c), idiopathic….

• 장기 침범 여부

- 무증상

- 피부, 폐, 심장, 위장관, 신경… 

allergic disease, drug, parasite…


