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Eosinophilic COPD is present

Sciurba FC et al. N Engl J Med. 2025



Histopathology studies

Higham et al. JLB. 2024



BEC provides histopathological evidence
of submucosal eosinophilia and remodeling

Eltboli et al, Respirology, 2015



Liesker et al. IJCOPD. 2009

Collagen I staining

Asthma

COPD

Asthma: Hyper-repairing
- Tissue-level fibrogenesis
COPD: Chronic injury & impaired repair
- Tissue destruction & Incomplete synthesis



Differences in Eosinophil Subtypes

López et al, AJRCCM 2023



Differences in Eosinophil Subtypes

López et al, AJRCCM 2023

√ These results tell us why IL-5 treatment responses
are different between asthma and COPD

IL-5 receptor

√ However, some COPD patients were responded to
IL-5 treatment

√ Stable status, blood flow cytometry, phenotypic
plasticity…



Gene and Transcriptome

Christenson et al. AJRCCM. 2015



Gene and Transcriptome

Christenson et al. AJRCCM. 2015

Large airway

Small airway

Genes altered in the epithelium in asthma

√ T2-related gene expression was associated with 
worse COPD.

√ However, some typical asthma-related genes 
(like SERPINB2) were repressed by active 
smoking in these patients.



Gene and Transcriptome

George et al. Allergy. 2019

COPD Asthma

Unlike in asthma, elevated blood eosinophils 
in COPD did not show significant differences 
in the airway epithelial transcriptome



Mucus plug and Eosinophil

Dunican et al. J Clin Invest. 2018; Dunican et al. AJRCCM. 2022; Tanabe AJRCCM 2025

Asthma COPD



Baraldi et al 2026 AJRCCM
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Pulmonary eosinophils

Image was generated by Gemini from Table 1
Beech A et al. ERS monograph 2025



BEC vs. Sputum eosinophil in COPD

Hastie et al. Lancet Resp Med. 2017



Variability in eosinophil count in COPD

Beech A et al. ERS monograph 2025



Microbiome: association with eosinophil

Beech et al. Biomedicines. 2021

STABLE



Microbiome: association with eosinophil

Beech et al. Biomedicines. 2022

STABLE



Hemophilus colonization-neutrophilic subtype

Dicker et al. JACI. 2018

STABLE

Exacerbation



Hemophilus colonization-neutrophilic subtype

Dicker et al. JACI. 2018

NET / BEC

NET / 
Hemophilus, 
Exacerbation, 

CAT



Microbiome: association with eosinophil

Wang et al. Thorax. 2018

Exacerbation B vs. E



Microbiome: association with eosinophil

Wang et al. Thorax. 2018

Exacerbation



Relationships between BECs and ICS 
effects and biological characteristics

Beech A et al. ERS monograph 2025
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Endotyping: FeNO

Annangi et al. Thorax. 2021



Endotyping: FeNO

Higham et al. Nitric Oxide, 2024

COPDS(n=68)   COPDE (n=130)   COPDE+e-cig (n=19)



Endotyping: FeNO

Ambrosino et al. European Journal of Internal Medicine, 2026



Endotyping: FeNO

Su et al. Archivos de bronconeumologia. 2022



Treatment: PDE4

Martinez et al. AJRCCM. 2018



Treatment: PDE4

Martinez et al. AJRCCM. 2018



Treatment: Ensifentrine

Spina et al. Respiration. 2025

Guinea pig Non-human primates



Sciurba et al. Chest. 2025; Mahler et al. Exp. review of medicine. 2024

Exacerbation

Dyspnea



Difference with 
eosinophil in asthma:

iEOS, remodeling, gene, 
mucus plug

Biological characteristics
: pulmonary eosinophilia, 

microbiome

Endotyping and Treatment
: FeNO, PDE

SUMMARY
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