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Biologics – Mepolizumab

• Study Design: A phase 3, multicenter, randomized, double-blind, placebo-controlled trial

• Participants: Patients with COPD (FEV1 20-80%), triple therapy, history of exacerbations (≥ 2 
moderate or ≥ 1 severe in the previous year), eosinophilic phenotype (BEC ≥ 300 cells/uL )

• Intervention: Mepolizumab 100 mg or placebo SC every 4 weeks.

• Primary Endpoint: The annualized rate of moderate or severe COPD exacerbations.





Biologics – Dupilumab 1

• Study Design: Pooled analysis of two replicate multicentre, randomised, double-blind, 
placebo-controlled Phase 3 trials (BOREAS and NOTUS).

• Participants (n=1,874): 40-85y, 10PYs, Moderate ~ very severe COPD (FEV1 30-70%), BEC ≥ 
300 cells/µL at screening, ≥ 2 moderate or ≥ 1 severe exacerbations in the previous year 
despite triple therapy, excluding asthma.

• Intervention: 1:1 randomised
• Dupilumab 300 mg SC every 2 weeks.
• Placebo SC every 2 weeks.

• Primary Endpoint: Annualised rate of moderate or severe COPD exacerbations









Biologics – Dupilumab 2

• Study Design: Prespecified pooled analysis of two multicentre, randomised, double-blind, 
placebo-controlled Phase 3 trials (BOREAS and NOTUS).

• Participants (n=1,874)
• Intervention: 1:1 randomized, Dupilumab 300 mg or Placebo SC every 2 weeks.
• Primary Endpoints

• Change from baseline to Week 52 in SGRQ total score (Quality of Life).
• Change from baseline to Week 52 in E-RS:COPD total score (Respiratory Symptoms).







Biologics – Dupilumab 3

Study Design: Post-hoc analysis of the BOREAS Phase 3 trial.
Participants (N=939): COPD with Type 2 inflammation (Blood Eosinophil ≥300 cells/µL).
Intervention: Dupilumab 300 mg q2w vs. Placebo (52 weeks).
Endpoints: Change in biomarkers (FeNO, IgE, Eotaxin-3, PARC). Predictive value of baseline 
biomarkers for clinical efficacy (exacerbation reduction).







Biologics - Tezepelumab

• Study design: Multicentre, Double-blind, Randomized, Placebo-controlled.

• Participants (n=333): Adults (40–80 years) with moderate-to-very severe 
COPD receiving triple therapy (≥12 months) who had ≥ 2 moderate or severe 
exacerbations in the prior year; asthma was excluded.

• Intervention: Tezepelumab 420 mg SC q4w vs. Placebo, 1:1. 52 weeks.

• Primary endpoint: The annualised rate of moderate or severe COPD 
exacerbations.









Biologics - Tezepelumab



Biologics – Benralizumab

•Study Design: Double-blind, Double-dummy, active placebo-controlled randomized trial

•Participants (n=158): Asthma or COPD exacerbation with BE ≥ 300 cells/µL

•Intervention

• Pooled-BENRA: Benralizumab 100mg SC (single dose) ± Prednisolone.

• Standard of Care (PRED): Prednisolone 30mg x 5 days + Placebo injection.

• 1:1:1 [Benra, Benra + PRED, PRED]

•Primary Endpoint: Treatment failure at 90 days & Total VAS symptom score at Day 28.



Biologics – Benralizumab



Biologics - Tozorakimab

• Study Design: Phase 2a, randomized, double-blind, placebo-controlled trial.
• Participants (N=135): Moderate-to-severe COPD with Chronic Bronchitis, History 

of ≥ 1 exacerbation in prior 24 months, On maintenance therapy (Dual or Triple).

• Intervention (24 weeks):
•Tozorakimab 600 mg SC every 4 weeks.
•Placebo SC every 4 weeks.

• Primary Endpoint: Change from baseline in pre-bronchodilator FEV1 at Week 12.







Inhaler – Ensifentrine

• Study Design: Prespecified pooled analysis of two Phase 3, multicenter, 
randomized, double-blind, placebo-controlled trials (ENHANCE-1 & 2).

• Participants (N=1,549): Age 40–80, symptomatic Moderate to Severe COPD 
(post-BD FEV1 30–70%). Allowed background maintenance therapy (LAMA or 
LABA, but no dual/triple).

• Intervention (24 weeks)
•Ensifentrine 3 mg nebulized suspension BID (twice daily).
•Placebo nebulized suspension BID.

• Primary Endpoint: Rate of moderate to severe COPD exacerbations







Inhaler – Triple therapy 1

•Study Design: Multicentre, Double-blind, Randomized, Parallel-group

•Participants (n=8,588): Moderate~Very Severe COPD, Exacerbation Hx

•Intervention (1:1:1:1)
• BGF 320 (Triple): Budesonide 320 µg + Glycopyrrolate 18 µg + Formoterol 9.6 µg 

• BGF 160 (Triple): Budesonide 160 µg + Glycopyrrolate 18 µg + Formoterol 9.6 µg 

• BFF (Dual, ICS/LABA): Budesonide 320 µg + Formoterol 9.6 µg 

• GFF (Dual, LAMA/LABA): Glycopyrrolate 18 µg + Formoterol 9.6 µg 

•Endpoint: Time to first MACE, CVAESI (cardiovascular adverse event of special 

interest), cardiac adverse event, and severe cardiopulmonary events. 

** Severe Cardiopulmonary Event: MACE + Severe Exacerbation + Non-malignant 

respiratory death.









Inhaler – Triple therapy 2

•Study Design: Observational cohort study using UK CPRD database.
•Participants (N=20,510): COPD patients initiating Triple therapy or LABA/ICS, 
LAMA-naive patients (to avoid withdrawal bias).

•Intervention (1:1 PSM):
• Single-Inhaler Triple Therapy (LAMA/LABA/ICS).
• LABA/ICS

•Primary Endpoint: Incidence of MACE (Major Adverse Cardiovascular Events: 
MI, Stroke, All-cause death) over 1 year.





Inhaler – ICS

•Study Design: Multicenter, randomized, open-label, controlled trial.
•Participants (n=61): Severe COPD (FEV1 <50%) or Frequent exacerbators.
•Intervention (3 months):

• FS500: Fluticasone/Salmeterol 500/50 µg.
• FS250: Fluticasone/Salmeterol 250/50 µg.
• BF400: Budesonide/Formoterol 400/12 µg.
• AF (Control arms).

•Endpoint: Bacterial load in oropharyngeal swabs (FS500 vs. BF400).





Oral medication - Azithromycin

• Study Design: Post-hoc analysis of MACRO trial (Development set) and 
COLUMBUS trial (Validation set) using Causal Forest machine learning model.

• Participants (MACRO n=1,025, COLUMBUS n=83): COPD patients with a 
history of exacerbations

• Intervention (12m): Azithromycin (250mg daily or 500mg 3x/week) 
vs. Placebo.

• Primary Endpoint: Individual Treatment Effect on annual exacerbation rate.





Oral medication – PDE5i

• Study Design: Retrospective analysis of the PVRI GoDeep meta-registry (multicenter, 
international).

• Participants (N=836): Patients with COPD and PH diagnosed by right heart catheterization.
• Intervention:

•PDE5 Inhibitor (PDE5i) treatment (n=418).
•Control: No PH-targeted therapy.

• Primary Endpoint: Transplant-free survival (Time from diagnosis to death or transplantation).







Oral medication – OM-85

• Study Design: Prospective, multicenter, observational, single-arm study.
• Participants (n=323): Korean COPD patients prescribed OM-85.

• Intervention: OM-85 (Broncho-Vaxom) 7mg daily for 3 months.
• Primary Endpoint: Changes in respiratory symptoms (CAT, mMRC) and 

QoL (SGRQ) over 6 months. (3m tx, 3m fu)







- Dupilumab: Exacerbations    , type 2 inflammatory biomarkers    , 

lung function    , quality of life 

- Tezepelumab: Exacerbations    (overall population) 

Potential efficacy (BEC ≥ 150 cells/ul)  

- Benralizumab: treatment failure   , improved symptoms

more than standard care (steroid) in acute eosinophilic exacerbations

- Tozorakimab: lung function   , exacerbations    (overall population) 

Potential efficacy (≥ 2 exacerbations)

- Mepolizumab: Exacerbations    , quality of life, improved symptoms



- Ensifentrine: exacerbations   , delays the time to first exacerbation

+ LAMA, LABA, ICS

- Triple therapy: cardiovascular events 

severe cardiopulmonary events     than dual tx.

Real world - major adverse cardiovascular events

(single-inhaler triple therapy > LABA-ICS)

- ICS: High-dose fluticasone significantly increased sputum bacterial 
load compared to budesonide.



- Azithromycin: responder

SGRQ  , Hb , 

WBC     , CRP  , FVC 

- PDE5 Inhibitor (with PH): transplant-free survival

- OM-85: respiratory symptoms    , 

quality of life       (CAT score ≥ 10)
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