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Label-free

• Label-free is a technique that doesn't require additional 
labels to identify or detect components or entities.



Type of labels in airway disease

• Disease label
• COPD

• Asthma

• Bronchiectasis

• Status label
• Stable

• Exacerbation status
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Label free-driven treatment ?
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진단명: Chronic T2-high (FENO, Bloo Eos, ets.) airway disease with AFL
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Mepolizumab (METREX/METREO)

Phase 3, Randomized placebo-controlled, double-blind parallel-group trial

METREX
Inclusion
Adults (with COPD ≥ 40 years) who had a history of mod-to-severe AE while taking triple inhaler 
therapy

METREX
- Subgroup analysis according to blood eos
METREO
- All patients had a blood eos ≥ 150 at screening or ≥ 300 during the previous year

Primary outcome
-Annual rate of mod-to-severe AE



Mepolizumab (METREX/METREO)

0.98 (0.85 to 1.12) 0.80 (0.65 to 0.98)  / 0.86 (0.70 to 1.05)



Eos count ≥150 at screening or ≥300 
at any point in the previous year



https://www.gsk.com/en-gb/media/press-releases/gsk-announces-positive-results-from-phase-iii-trial-of-nucala-mepolizumab-in-copd/



Criner et al. N Engl J Med. 2019;381(11):1023-1034. PMID: 31112385.



Criner et al. N Engl J Med. 2019;381(11):1023-1034. PMID: 31112385.



A post-hoc analysis of 
GALATHEA and TERRANOVA study

1) ≥3 COPD exacerbations in the previous year 
2) Triple therapy
3) baseline blood Eos ≥300 cells/μL

Singh et al. Int J Chron Obstruct Pulmon Dis. 2023;18:1595-1599. PMID: 37533773



RESOULTE study

https://clinicaltrials.gov/study/NCT04053634?rank=1&tab=table



eosinophils (≥300/μL)
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Eosinophilic inflammation, ICS, and AE

Martinez-Garcia. CHEST. 2023 In press.



Biologics

450 patients in 
Hannover Clinic

11% ≥3% eos

21 patients with 
refractory
disease

Recommended vaccinations, pulmonary
rehabilitation, daily chest physiotherapy with 

adjunct nebulised mucolytics and triple 
inhalers

• Frequent or severe AE requiring OCS in the 
previous year

• Chronic airflow limitation
• Reduced QoL 
• Reproducible peripheral eos ⩾300

9 - Benralizumab 12 - mepolizumab 

Rademacher. Eur Respir J 2020; 55: 1901333



Rademacher et al. Eur Respir J 2020; 55: 1901333

Significant improvement in FEV1, Dyspnea (mMRC), and QoL, but not AE
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Phase 2 Acute exacerbations treated 
with BenRAlizumab (ABRA) trial



Abra?

Copilot



Study design

A double-blind, double-dummy, active placebo-
controlled randomized trial

1. Study population
1) Adults (aged >= 18 years)
2) COPD (smokers at least 10 PY, FEV1/FVC < 0.7
3) Asthma (never or ex-smokers < 10 PY, variable AFL)

2. Exposure – BENRA vs. PD vs. BENRA + PD

3 Primary outcomes 
1) % of treatment failures over 90 days 

- Composite of death, hospitalization, and 
re-treatment requiring systemic CS or antibiotics

2) VAS symptoms at day 28

Ramakrishnan et al., Lancet Respir Med. 2025;13(1):59-68. PMID: 39615502.



A single admin of high-dose BENRA vs. PD (5days)

VS.



A single admin of high-dose BENRA vs. PD (5days)

20원 x 6T x 5일 = 600원2,842,543원/펜 x 3.3펜 = 938만원

VS.

15,633배 가격



VS.

Copilot



Treatment failure over 90days

Ramakrishnan et al., Lancet Respir Med. 2025;13(1):59-68. PMID: 39615502.



VAS change





Benralizumab –
life threatening AE

Patient 1 – MV
Patient 2 – VV-ECMO
Patient 3 – VV-ECMO
Patient 4 - MV

Conemans et al. Respirol Case Rep. 2025;13(3):e70117. PMID: 40078572



Matsuoka et al. Intern Med. 2025 Epub ahead of print. PMID: 39814383.



Dupilumab

Kim and Lee et al. J Allergy Clin Immunol Pract. 2023 ;11(9):2922-2925. PMID: 37429420.



45/M – Hemoptysis, Never smoker

2004-04





2020.12.02



2020.12.02



치료



2024.10.15



2024.10.25



Lab



치료

• ICU 입원

• HFNC FiO2 60% 60L/min

• 항생제 (piperacillin/tazobactam + levofloxacin)





환자의 예후를 개선하기 위해 
추가할 수 있는 약은?

Macrolide









Macrolide, Triple inhaler, Roflumilast, 
furosemide로 퇴원



“숨이 너무 차서 죽을 것 같아요.”

어떤 검사를 해볼 수 있을까요?

Macrolide를 썼으니 기다려보자고 할까요?





Choi et al. Ann Transl Med. 2023;11(1):25

Immunodeficiency

Chronic infection



AFB S/C (-/-), Fungus C (-), Gram S/C (-/-)





FeNO



Biologics를 사용하면 효과가 있을까요?



FEV1 %predicted

27.9

37.5 39.3
41.4 41.7

47.2

24.10.10 24.11.29 24.12.13 25.01.24 25.02.07 25.03.21

악화 전

Dupilumab

“선생님 얼마 전부터 계단을 
오를 수 있어요.”



iOS

• Distal airway obstruction 
• R5, R5-20, Freq, AX 증가

• X5 감소

0

+-

R5, R5-20, Freq, AX X5



R5, R5-20, Freq, AX 증가  → 감소
X5 감소  → 증가



Summary
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Label free-driven treatment ?
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진단명: Chronic T2-high (FENO, Bloo Eos, ets.) airway disease with AFL
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