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Prednisolone for AECOPD, eosinophil guided

Lancet Respir Med 2024 Jan; 12: 67–77



Oral prednisolone-STARR2 design

Lancet Respir Med 2024 Jan; 12: 67–77

From Nov 6, 2017, to April 30, 2020 

n=46

n=47



No difference of time to first treatment failure

Lancet Respir Med 2024 Jan; 12: 67–77



BET was non-inferior to ST

Lancet Respir Med 2024 Jan; 12: 67–77



No difference lung function nor symptom

Lancet Respir Med 2024 Jan; 12: 67–77



Low eos+steroid tend to more treatment failure

Lancet Respir Med 2024 Jan; 12: 67–77



Bisoprolol for COPD at high-risk AE

JAMA. 2024 May 19 ;332(6):462-470. 



Bisoprolol- The BICS study design

• Participants

• 76 UK sites (45 primary care & 31 secondary care)

• Diagnosis with COPD with ≥2 exacerbation history in prior year

• Exclusion

• Asthma, resting HR<60/min, BP<100mmHg, medication with CCB, anti-arrhythmic drug

• Condition for which b-blocker are guideline recommended (HF, recent ACS)

• Randmomization (double blind RCT)

• Bisoprolol: 1.25mg tablets (Tiofarma B.V) for 52 weeks, 4 up titration (7wks)-> 1.25mg, 2.5mg, 3.75mg, 5mg

• Placebo 

• Primary outcome

• Patients reported AECOPD requiring steroid and antibiotics within 52 weeks 

JAMA. 2024 May 19 ;332(6):462-470. 



Study flow and baseline of BICS

JAMA. 2024 May 19 ;332(6):462-470. 



Bisoprolol did not reduce self-reported AECOPD

2.03/yr 2.01/yr

JAMA. 2024 May 19 ;332(6):462-470. 



Bisoprolol did not reduce self-reported AECOPD

JAMA. 2024 May 19 ;332(6):462-470. 



High dose N-acetylecysteine on AECOPD

Nature Communications 2024 July 15:8468



High dose N-acetylecysteine study design 
• Participants

• China 24 site, from Sep 2017 to  Jan 2022

• Diagnosis with COPD with mild to moderate (GOLD stage 1-2)

• Exclusion

• AECOPD within 1month, long term use steroid or antibiotics, long term use oxygen 

• Long term treatment of NAC over 3months before trial, lung cancer, bronchiectasis, pneumoconiosis, asthma, ILD, other 

restrictive lung disease 

• Randmomization (double blind RCT, 1:1)

• High dose NAC: 600mg twice daily for two years 

• Placebo for two years

• Primary outcome

• coprimary outcomes were the annual rate of total (mild, moderate and severe) exacerbations and the 

difference in FEV1 before bronchodilator use at 24 months from baseline
Nature Communications 2024 July 15:8468



Study flow chart of high dose NAC on AECOPD

Nature Communications 2024 July 15:8468



No difference of AE rate and FEV1 decline rate

Nature Communications 2024 July 15:8468



Mirtazapine to reduce breathlessness in COPD or ILD

Lancet Respir Med 2024 Sep;12: 763–74



BETTER-B study design

• Participants

• 16 centers in seven countries, Feb 4, 2021 and March 28, 2023

• COPD or ILD with mmRC grade 3,4 (71% with COPD)

• Exclusion

• Existing antidepressant use (But opioid permit)

• Randmomization (double blind RCT, 1:1)

• Oral mirtazapine 15mg ->45mg for 56 days, tapered at treatment end

• Placebo for 56 days 

• Primary outcome

• Self reported worst breathlessness in the preceding 24 h measured on a 0–10 numerical rating scale (NRS), at 

56 days post-treatment start, with follow-up to 180 days.

Lancet Respir Med 2024 Sep;12: 763–74



Flow chart of mirtazapine study 

Lancet Respir Med 2024 Sep;12: 763–74



Baseline characteristics of mirtazapine study

Lancet Respir Med 2024 Sep;12: 763–74



Mirtazapine no effect on worst breathlessness

Lancet Respir Med 2024 Sep;12: 763–74

Primary analysis sensitivity analysis 



Mirtazapine might cause adverse reaction

Lancet Respir Med 2024 Sep;12: 763–74



Inhaler 

• Ensifentrine (nebulizer)

• Phosphodiesterase 3 and 4 inhibitor 

• Treprostinil

• Pulmonary hypertension associated with COPD 

• PERFECT study 

• ICS

• Post hoc study of FLAME trial 

• N-acetylcysteine

• The NEWEST study 

• Nebulised interferon beta-1 



Ensifentrine-ENHANCE design



Ensifentrine associated with decreased AE

Am J Respir Crit Care Med. 2023 Aug 15;208(4):406-416. 



Ensifentrine(Ohtuvayre) approved by FDA

Ensifentrine (Ohtuvayre) is a novel phosphodiesterase 3 and 4 inhibitor — administered by nebulizer —

that was approved by the U.S. FDA for maintenance treatment of COPD (June 26, 2024, Verona pharma)



Careful consideration and adverse reaction of Ohtuvayre

U.S. Food and Drug Administration. Prescribing information for Ohtuvayre. FDA 2024 Jun 26; [e-pub].



Inhaled Treprostinil in pulmonary HTN with COPD

Eur Respir J 2024 April; 63: 2400172



PERPECT study design 

• Participants

• Patients with PH-COPD (mean pulmonary arterial pressure ≥30mmHg and pulmonary vascular resistance ≥ 

4WU)

• Resting saturation ≥90% with or without supplemental oxygen, supplemental oxygen not exceed 10L/min, 

6MWD ≥ 100m

• Exclusion: group 1, 2, 4, or 5 PH as well as any evidence of ILD or CPFE

• Randmomization (double blind RCT, 1:1)

• Inhaled treprostinil (iTRE) 72ug 4 times daily for 14-18 days 

• Placebo 

• Primary outcome

• 6min walk distance at week 12

Eur Respir J 2024 April; 63: 2400172



PERPECT STUDY flow chart 

Eur Respir J 2024 April; 63: 2400172



No benefit but harmful effect of iTRE

Eur Respir J 2024 April; 63: 2400172



Blood eosinophil for assessing ICS response

CHEST 2024; 166(5):987-997



Post HOC analysis from the FLAME trial

• FLAME (the Fluticasone Salmeterol on COPD exacerbation Trial) study 

• 52wks, double-anonymized, non-inferiority RCT, N=3,362

• LAMA(glycopyrronium)/LABA(indacaterol) vs LABA(salmeterol)/ICS(fluticasone propionate)

• 4 weeks run in period while ICS or OCS not permitted, with BEC measured before and after 

• Post hoc analysis 

• Participants on ICS at baseline, who had within 3 days prior to the first BEC measurement (BEC on ICS)

• BEC change (BEC on ICS-BEC off ICS)

• Negative: BEC suppression during ICS treatment 

• Primary outcomes

• Moderate or severe AE and severe AE 

CHEST 2024; 166(5):987-997



Baseline characteristics of post hoc analysis

CHEST 2024; 166(5):987-997



BEC off ICS related to superior response to ICS/LABA

CHEST 2024; 166(5):987-997

Moderate or severe AE rate 



Time to first moderate or severe AE by BEC change

CHEST 2024; 166(5):987-997



Time to first pneumonia episode by BEC change

CHEST 2024; 166(5):987-997



Nebulized N-acetylcysteine on phlegm of COPD

BMC Pulm Med 24, 434 (2024).



NEWEST study design

• Participants

• Patients with COPD with CAT phlegm score ≥2, current or ex smoker 

• Exclusion: pregnant, treated with nebulized NAC, newly prescribed drug

•

• Prospective, single arm, open label, phase IV multi center trial 

• 4mL of Mucomyst (0.8g NAC) with normal saline, three times daily for 12 weeks 

• Primary outcome

• Change in CAT phlegm score at 12wks compared to the baseline 

• Assessment: baseline, 4, 8, and 12 weeks of treatment using CAT, SGRQ-C 







Nebulised interferon-ß1a in viral AECOPD

Respiratory Research 2024; 25:228



Study flow and virus detection rate 

Respiratory Research 2024; 25:228



Nebulised Interferon-b1a decreased CRP, sputum

Respiratory Research 2024; 25:228



Biologics 

• Dupilumab (IL-4 and IL-13 inhibitor)

• BOREAS study (2023)

• NOTUS study (2024)

• Tezepelumab

• Phase 2a COURSE study 

• Anti IL-33 

• Phase 1 study, Tozorakimab



Dupilumab-BOREAS design

N Engl J Med 2023 Jul 20;389(3):205-214



Dupilumab fewer exacerbation, better lung function

N Engl J Med 2023 Jul 20;389(3):205-214



Dupilumab for COPD with type 2 inflammation

N Engl J Med. 2024 Jun 27;390(24):2274-2283.



NOTUS trial (Dupilumab for COPD)

• Participants

• Multicenter, 

• 40-85yr, COPD with triple inhaler at least 3 months and stable at least 1month, ≥ 2 moderate or severe AE, at 

least one exacerbation within background triple inhaler therapy

• Current or former smoker, mmRC ≥ 2 for 3 months, BEC ≥ 300 cells/mL

• Randmomization (double blind RCT, 1:1)

• Dupilumab 300mg SQ, 2 weeks during 52 weeks 

• Placebo SQ 2 weeks during 52 weeks

• Primary outcome

• Annualized rate of moderate or severe exacerbations

• Secondary outcome: FEV1 and SGRQ change 

N Engl J Med. 2024 Jun 27;390(24):2274-2283.



Baseline characteristics of NOTUS trial

N Engl J Med. 2024 Jun 27;390(24):2274-2283.



Dupilumab reduced AE in COPD with type 2 inflammation 

N Engl J Med. 2024 Jun 27;390(24):2274-2283.



In GOLD 2025, Dupilumab will be added













Tezepelumab in COPD, phase 2a COURSE study 

https://doi.org/10.1016/j.chest.2024.06.2822



Tezepelumab in COPD, phase 2a COURSE study 

• Participants

• Current or former smoker (40-80years)

• Diagnosis with moderate to severe COPD 

• Randmomization (double blind RCT)

• Tezepelumab 420mg SQ every 4 weeks over 52wks

• Placebo 

• Primary outcome

• Annualized rate of moderate or severe COPD exacerbation over 52 weeks by baseline BEC C (≥ 150 cells/mL 

or< 150 cells/mL) and smoking history at baseline evaluated two ways: 1) smoking status (current or former 

smoker); and 2) median number of pack-years (≥ 47 years or < 47 years)

https://doi.org/10.1016/j.chest.2024.06.2822



BECs over 150 cells associated reduction AE

https://doi.org/10.1016/j.chest.2024.06.2822



IL-33 antibody Tozorakimab for COPD

Clin Pharmacol Ther. 2024 Mar;115(3):565-575.



IL-33 antibody Tozorakimab for COPD

• Participants and safety, PK and PD 

• Part 1: 56 healthy participant with history of mild atophy-> single escalating dose of iv or SQ tozorakimab or 

placebo

• Part 2: 24 patients with mild COPD ->multiple ascending doses of SQ tozorakimab or placebo

• Part 3: 8 healthy Japanese participants ->single intravenous dose of tozorakimab or placebo

• Primary outcome

• Safety data including vital sign, clinical laboratory parameters

• PKs, immunogenicity, target engagement, PD biomarker 

Clin Pharmacol Ther. 2024 Mar;115(3):565-575.



Study design of Tozorakimab phase 1a

Clin Pharmacol Ther. 2024 Mar;115(3):565-575.



Safety and PK of Tozorakimab

Clin Pharmacol Ther. 2024 Mar;115(3):565-575.



PD of Tozorakimab

Clin Pharmacol Ther. 2024 Mar;115(3):565-575.



Summary 1 

• Steroid : eosinophil guided steroid showed non inferior to standard therapy

• Bisoprolol did not reduce AECOPD in high-risk COPD patients

• High dose N-acetylcysteine 

• Long-term treatment with high dose NAC neither significantly reduced the annual rate 

of total AE nor improved lung function in patients with mild-to-moderate COPD

• Mirtazapine did not improve severe breathlessness in COPD    



Summary 2

• Ensifentrine (nebulizer, phosphodiesterase 3 and 4 inhibitor)

• Approved by the U.S. FDA for maintenance treatment of COPD

• Treprostinil (inhaled Treprostinil)

• The study was terminated early d/t increased the risk of serious adverse events and mortality 

• ICS 

• BEC measured on ICS is less predictive of treatment response

• Nebulized NAC is associated with decreased CAT phlegm score 

• Nebulised interferon beta-1 

• Well-tolerated in patients with COPD, and upregulated lung antiviral defenses to accelerate viral 

clearance



Summary 3

• Dupilumab (IL-4 and IL-13 inhibitor)

• In patients with COPD and type 2 inflammation (elevated BEC) dupilumab was 

associated with fewer AE and better lung function 

• Tezepelumab (anti-TSLP)

• Phase 2a study showed that patients with COPD with BEC ≥ 150 had less 

moderate or severe AE 

• Anti IL-33 

• Tozorakimab significantly reduced serum IL-5 and IL-13 levels and tolerated in 

phase 1 study 



Thank you for your attention 
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