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At least one severe exacerbation 

adjusted HR 1.97 (95% CI 1.40 to 2.77)



Am J Respir Crit Care Med. 2024 Sep 1;210(5):607-617.



Am J Respir Crit Care Med. 2024;210(7):857-859. 

Pre-COPD

FEV1/FVC > 0.7
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Pre-COPD

FEV1/FVC > 0.7

Chronic bronchitis

FEV1 OR FVC < 80%

Early airflow limitation

- FEV1/FVC >0.70 and <LLN

20–50 years



Copenhagen General Population Study (CGPS)

2003, 10 year

N = 5,497

Copenhagen City Heart Study (CCHS)

1976–1978, 1981-1983, 1991-1994, 2001-2004

N = 2,609
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1.57

3.44

2.76



Prior Exacerbation BEC 
Exacerbation Rate

(No Tx)

Exacerbation Rate

(Tx)

None

All 0.47

1 moderate, no severe

<100 0.5 0.69

100-300 0.56 0.73

>300 0.67 0.82

≥2 moderate, no severe

<100 1.13 1.51

100-300 1.08 1.37

>300 1.34 1.58

≥1 severe

<100 NC 0.6

100-300 0.94 1.16

>300 1.13 1.7

Rate of moderate and severe exacerbations in the 12 months following 

diagnosis



AJRCCM 2023
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Alarmins

Biologics in COPD



Biologics in COPD

Mepolizumab

-METREX

-METREO

2017
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Mepolizumab

-METREX

-METREO

2017

Benalizumab

-GALATHEA

-TERRANOVA

2019



Lancet Respir Med. 2020 Feb;8(2):158-170.

Blood EOS ≥ 220 cells/μL



≥3 COPD exacerbations and Blood EOS ≥ 300 cells/μL

Recurrent COPD exacerbations within 30 and 90 days 

30 Days

90 Days



At the time of an acute exacerbation of asthma or COPD: ≥ 300cell/uL

G1: PD 30mg qd for 5 days + 100mg benralizumab (52)

G2: 100mg benralizumab (53)

G3: PD 30mg qd for 5 days (53)



Primary Outcome: Treatment Failure within 90 days

Treatment Failure: death, admission, re-treatment 
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Mepolizumab

-IL-5

-METREX

-METREO

2017

Benalizumab

-IL-5R

-GALATHEA

-TERRANOVA

2019

Itepekimab

-IL-33

2021

Biologics in COPD



Mepolizumab

-IL-5

-METREX

-METREO

2017

Benalizumab

-IL-5R

-GALATHEA

-TERRANOVA

2019

Itepekimab

-IL-33

2021

Overall Former Smoker

Biologics in COPD

0·81 (0.61-1.07), p=0·1320 0·58 (0.39-0.85), p=0·0061
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-IL-5

-METREX

-METREO

2017

Benalizumab

-IL-5R

-GALATHEA

-TERRANOVA

2019

Itepekimab

-IL-33

2021

Am J Respir Crit Care Med. 2023 Aug 15;208(4):395-405.

2021

Astegolimab

-ST2(IL-33R)
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Biologics in COPD

Mepolizumab

-IL-5

-METREX

-METREO

2017

Benalizumab

-IL-5R

-GALATHEA

-TERRANOVA

2019

Itepekimab

-IL-33

2021 2023

Dupilumab

-IL 4/13R

2022

Astegolimab

-ST2(IL-33R)
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Mepolizumab

-IL-5

-METREX

-METREO

2017

Benalizumab

-IL-5R

-GALATHEA

-TERRANOVA

2019

Itepekimab

-IL-33

2021 2023

Dupilumab

-IL 4/13R

2021

Astegolimab

-ST2(IL-33R)

2024

Tezepelumab

-TSLP
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Mepolizumab

-IL-5

-METREX

-METREO

2017

Benalizumab

-IL-5R

-GALATHEA
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2019

Itepekimab

-IL-33

2021 2023

Dupilumab

-IL 4/13R

2021

Astegolimab

-ST2(IL-33R)
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Tezepelumab
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2025

Tozorakimab

-IL-33



Singh D, Eur Respir J 2025; in press (https://doi.org/10.1183/13993003.02231-2024). 



Pre BD FEV1: 24 mL; p=0.216 

Singh D, Eur Respir J 2025; in press (https://doi.org/10.1183/13993003.02231-2024). 
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Singh D, Eur Respir J 2025; in press (https://doi.org/10.1183/13993003.02231-2024). 



≥2 exacerbation

Singh D, Eur Respir J 2025; in press (https://doi.org/10.1183/13993003.02231-2024). 



Summary

Risk factor 

Low smoking exposure

Smoker without COPD

Young adults with pre-COPD

Assessment and Diagnosis 

Exacerbation histroy prior to diagnosis of COPD

FEV1/FVC



Biologics in COPD

Mepolizumab

-IL-5

-METREX

-METREO

2017

Benalizumab

-IL-5R

-GALATHEA

-TERRANOVA

2019

Itepekimab

-IL-33

2021 2023

Dupilumab

-IL 4/13R

-BOREAS

-NOTUS

2021

Astegolimab

-ST2(IL-33R)

2024

Tezepelumab

-TSLP

2025

Tozorakimab

-IL-33

AE: X

Subgroup

-bEOS

AE: X

Subgroup

-bEOS/≥3 AE

-at Severe AE

AE: X

Subgroup

-Former

AE: X

Subgroup

-low bEOS

AE: O

Subgroup

-high FeNO

AE: X

Subgroup

-40-65 yrs

-High FeNO

Pre-BD FEV1: X

Subgroup

- ≥2 AE
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