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Eosinophils as a Treatable Trait in COPD

• ECLIPSE study
• Eosinophil - baseline, 1년, 2년, 3년에 반복 측정

• 추적 기간 동안 계속 ≥2%이면 persistently eosinophilic, 계속 <2%이면 persistently non-
eosinophilic, 왔다 갔다 하면 intermittent로 분류

Eur Respir J. 2014 Dec;44(6):1697-700

37.4% 49.0% 13.6%



Eosinophilia is common in COPD

• Blood eosinophils predict exacerbation risk in COPD
J Allergy Clin Immunol. 2018 June ; 141(6): 2037–2047

COPDGene : 24%, 366/1553 ECLIPSE : 22%, 418/1895



Eosinophilia independently predicts exacerbation risk

J Allergy Clin Immunol. 2018 June ; 141(6): 2037–2047



Eur Respir J 2025; 65: 2401875

Airway eosinophilia reflects type 2 airway biology



Airway eosinophilia reflects selective type 2 biology

• Airway eosinophilia was linked to higher type 2, IL-13, and mast cell gene signatures —
but not type 1 or type 17 signatures.

Eur Respir J 2025; 65: 2401875



Blood eosinophils: a practical, but imperfect, marker of type 2 COPD

Eur Respir J 2025; 65: 2401875



Lancet Respir Med. 2018 Feb;6(2):117-126.



Why Biologics Matter in COPD
• Eosinophilic COPD is not merely a biomarker-defined subgroup
  ; it represents a treatable biology.
• Eosinophilia in COPD suggests that:

• A sizable subgroup of COPD patients has elevated blood or airway eosinophils
• Eosinophilia is associated with increased exacerbation risk
• Airway eosinophilia reflects type 2 epithelial biology
• Higher eosinophils predict greater corticosteroid responsiveness

• Targeting type 2 inflammation may provide additional benefit beyond 
conventional inhaled therapy in selected COPD patients.
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Biologics Targeting Type 2 cytokines



Anti-IL4R (Dupilumab)
• dupilumab 300 mg every 2 weeks
• Eosinophils: ≥300 cells/μL during 

screening

N Engl J Med. 2023;389(3):205-214.
N Engl J Med. 2024;390(24):2274-2283.



• Consistent efficacy in reducing AE  
• BOREAS: 30% reduction in AE 
• NOTUS: 34% reduction in AE 

N Engl J Med. 2023;389(3):205-214.
N Engl J Med. 2024;390(24):2274-2283.



Dupilumab improved pre-bronchodilator FEV1, with early and sustained

N Engl J Med. 2023;389(3):205-214.
N Engl J Med. 2024;390(24):2274-2283.



Pooled analysis of BOREAS and NOTUS

Lancet Respir Med. 2025 Mar;13(3):234-243

à 31.3% reduction in mod/severe AE



Dupilumab improved FEV1 and health-related quality of life

Lancet Respir Med. 2025 Mar;13(3):234-243

FEV1 SGRQ



Lancet Respir Med. 2025 Mar;13(3):234-243



Lancet Respir Med. 2025 Mar;13(3):234-243



• Dupilumab benefit was consistent regardless of baseline emphysema.

Respir Med. 2025 Jan:236:107846.



• Question: Is dupilumab effective in patients with higher COPD burden, as reflected by BODE index?
• Finding: Dupilumab reduced exacerbations and improved FEV1 regardless of baseline BODE index.

Respir Med. 2025 Jan:236:107846.







Dupilumab benefits attenuate after treatment 
discontinuation
• After 52 weeks of dupilumab treatment, discontinuation led to attenuation 

of improvements in FEV1 and SGRQ.
• FeNO increased again after discontinuation, while serum dupilumab 

concentrations decreased markedly.
• These findings suggest that continued treatment may be needed to sustain 

clinical and type 2 inflammatory benefits.



Mepolizumab (anti-IL-5)

• METREX
• METREO
• MATINEE

N Engl J Med. 2017 Oct 26;377(17):1613-1629
N Engl J Med. 2025 May 1;392(17):1710-1720



• Two phase 3, double-blind, RCT (METREX & METREO) 
•  Comparing mepolizumab with placebo 

• 100 mg in METREX 
• 100 or 300 mg in METREO

• COPD patients with 
• history of moderate-to-severe exacerbations 
• triple maintenance therapy.
• METREX ; non-eosinophilic & eosinophilic COPD 
• METREO ; only eosinophilic COPD

•  The primary endpoint : the annual rate of moderate-to-severe 
exacerbations 

N Engl J Med. 2017 Oct 26;377(17):1613-1629

Eosinophilic COPD :
blood eosinophil count
≥150 at screening or
≥300 during the previous year 



N Engl J Med. 2017 Oct 26;377(17):1613-1629



Greater blood eosinophil counts were associated with 
greater exacerbation reduction with mepolizumab.

N Engl J Med. 2017 Oct 26;377(17):1613-1629



• Phase 3, double-blind, RCT
• COPD patients

• with a history of exacerbations
• BEC ≥300
• On triple therapy

• 1:1 ratio, to receive mepolizumab or 
placebo every 4 weeks for 52 to 104 
weeks.

• Primary end point : the annualized 
rate of moderate or severe
exacerbations.

N Engl J Med. 2025 May 1;392(17):1710-1720

• No improvement in secondary endpoints



• Question: Can mepolizumab started around discharge reduce readmission or death
after AECOPD hospitalization?

• Design: Phase 2b, single-center, randomized, double-blind, placebo-controlled trial

• Population: COPD patients hospitalized for AECOPD

• Eligibility: Historical blood eosinophil count ≥300/µL within the previous 12 months

• Treatment: Mepolizumab 100 mg vs placebo every 4 weeks

• Timing: Before discharge or within 7 days after discharge

• Duration: Up to 48 weeks





Eosinophils were reduced, but clinical outcomes were not improved.

• Readmission/Severe exacerbation/Moderate-to-severe exacerbation
• Eosinophil count는 감소









Benralizumab (anti-IL-5Rα)

• GALATHEA + TERRANOVA : Negative study
• COPD patients

• EOS ≥220 
• 40-85 years of age
• moderate to very severe COPD

• Frequent exacerbator

• Primary endpoint not met 

N Engl J Med. 2019 Sep 12;381(11):1023-1034.



RESOLUTE

• phase 3, randomized, double-blind, placebo-controlled trial

• Moderate to very severe COPD
• Frequent exacerbators
• Blood eosinophils ≥300 cells/µL
• On background triple therapy: ICS/LABA/LAMA
• Current or former smokers

• Benralizumab 100 mg vs placebo
• Every 4 weeks for first 3 doses, then every 8 weeks



• The RESOLUTE Phase III trial of AstraZeneca’s Fasenra (benralizumab), 
despite showing numerical improvement, did not achieve statistical 
significance in the primary endpoint in patients with chronic obstructive 
pulmonary disease (COPD).



Benralizumab as a exacerbation rescuer 

• 치료실패
• 사망
• 입원
• 재치료 필요
: systemic glucocorticoid 또는 antibiotics 추

가 사용

Lancet Respir Med. 2025 Jan;13(1):59-68.



Lancet Respir Med. 2025 Jan;13(1):59-68.



• Biologics Targeting Alarmins



Alarm(+)in / Alararm signal

• Alarmins are innate immune cytokines released by airway 
epithelial cells in response to various external stimuli, such as 
smoking, pollutants, viruses, and bacteria.

Eur J Intern Med. 2024 Jul:125:28-31.





Tezepelumab (anti-TSLP)

• Double-blind, RCT, phase 2a trial across 90 sites in ten countries in Asia, Europe, and North America.

• Eligible participants 
• aged 40–80 years,
• moderate to very severe airflow limitation,
• receiving triple therapy
• at least two moderate to severe COPD exacerbations in the 12 months before enrollment.

• tezepelumab 420 mg or placebo every 4 weeks for up to 52 weeks.

• The primary endpoint the annualized rate of moderate or severe COPD exacerbations

• A prespecified subgroup analysis assessed the primary endpoint in patients grouped by baseline BECs
Lancet Respir Med. 2025 Jan;13(1):47-58



Lancet Respir Med. 2025 Jan;13(1):47-58



Change from baseline to week 52 in pre-
bronchodilator FEV1 and SGRQ total score 

Lancet Respir Med. 2025 Jan;13(1):47-58



COURSE post hoc : Number of days of SCS 
use and total number of days of SCS use

• In patients with a baseline BEC 
≥ 150 cells/μL, tezepelumab 
recipients experienced 
numerically lower mean
numbers of days per patient (A)
and total number of days (B) of 
SCS treatment associated with 
COPD exacerbations than 
placebo recipients.



COURSE post hoc : Among patients with a baseline BEC ≥ 150 cells/μL, 
tezepelumab recipients had numerically lower annualized rates of COPD-related 
HCRU over 52 weeks than placebo recipients.



Itepekimab (anti-IL-33)

• Moderate-to-severe COPD, Current or former smokers
• On triple or double inhaled maintenance therapy
• Itepekimab 300 mg SC every 2 weeks vs placebo
• Main result - Overall population

: Annualized moderate-to-severe exacerbation rate
: Placebo: 1.61, Itepekimab: 1.30, RR 0.81, p=0.13
: primary endpoint not met

• Key subgroup finding
• Former smokers showed benefit
• Exacerbation reduction: RR 0.58, p=0.0061
• Pre-BD FEV1 improvement: +90 mL, p=0.0076
• Current smokers: no benefit
• Exacerbation RR 1.09, p=0.65

Lancet Respir Med. 2021 Nov;9(11):1288-1298.

















Tozorakimab (Anti-IL-33)

Eur Respir J. 2025 Jul 14;66(1):2402231.



Eur Respir J. 2025 Jul 14;66(1):2402231.



FRONTIER-4 post hoc: Tozorakimab reduces quantitative mucus 
plugging metrics in patients with moderate-to-severe COPD









Astegolimab (anti-ST2)



Am J Respir Crit Care Med. 2026 May 18:aamag226.
Lancet. 2026 May 23;407(10543):2027-2039.
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