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2026 GOLD

AECOPD 정의

An exacerbation of COPD is an acute event with symptoms worsening over a few days
(up to 14 days) and characterized by increased dyspnea and/or cough and sputum that
may be accompanied by tachypnea and/or tachycardia and is often associated with
increased local and systemic inflammation caused by infection, pollution, or other insult
to the airways.



2026 GOLD/ Hurst JR et al. European Journal of Internal Medicine 73 (2020) 1–6

AECOPD 임상적영향

Exacerbations of COPD are important
events because they negatively impact
health status, worsen airflow obstruction,
disease progression, rates of hospitalization
and readmission, and risk of death.



AECOPD의유발요인

Papi A et al. Thorax 2006 | GOLD 2024
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Wedzicha JA  et al. Lancet 2007; 370: 786–96. 

Bacterial Infections in AECOPD

48.2%

안정기 COPD에서세균검출률

69.6%

악화시세균검출률 (안정기대비증가)

New Pathogen

출현이악화위험증가와연관
(Sethi et al., NEJM 2002)

주요세균병원체및특징

병원체 특징 / 임상적의의

Haemophilus influenzae 가장흔한분리균; rhinovirus 동시감염시악화심화

Streptococcus pneumoniae 흔한병원체; 폐렴구균백신으로 CAP 예방효과입증

Moraxella catarrhalis 안정기-악화기동시검출; New strain change시악화연관

Pseudomonas aeruginosa 중증 COPD에서빈도증가; 광범위항생제내성문제

Staphylococcus aureus 특히인플루엔자후이차감염시주의



Ji HW et al. Tuberc Respir Dis 2025;88:292-302 .

Study design 
• retrospective, multi-center observational study conducted at 28 hospitals in South Korea between 

2015 and 2018.
• Population: 1,186 patients (age ≥40 years) diagnosed with moderate-to-severe AECOPD
• Evaluation: Microbiological tests (culture, PCR, RAT, ELISA) performed within 48 hours of AECOPD 

diagnosis.
• Pathogen Groups: Bacterial, Viral, and Potentially Drug-Resistant (PDR) pathogens.
• PDR Definition: included Pseudomonas aeruginosa, MRSA, and Stenotrophomonas maltophilia.



Ji HW et al. Tuberc Respir Dis 2025;88:292-302 .

병원체검출결과: 세균, 바이러스, 혼합감염

               

                    

                 

                       

            



Ji HW et al. Tuberc Respir Dis 2025;88:292-302 .

AECOPD에서세균성병원체의분포



Ji HW et al. Tuberc Respir Dis 2025;88:292-302 .

AECOPD에서바이러스병원체분포



Ji HW et al. Tuberc Respir Dis 2025;88:292-302 .

PDR pathogen의임상적영향

12%



Ji HW et al. Tuberc Respir Dis 2025;88:292-302 .

PDR 감염관련인자



Study design 
• Subjects: 64 patients hospitalized with severe COPD exacerbations.
• Comparison

• Prospective longitudinal study 
• Exacerbation at admission vs. 8–10 weeks after recovery in the same subjects.

• Group Classification
• V: Virus alone
• B: Bacteria alone
• VB: Co-infection (Virus + Bacteria)
• N: Non-infectious (No pathogen detected)

Papi A et al. Am J Respir Crit Care Med. 2006;173:1114-1121.



바이러스/세균검출률
Infection Rates in Severe AECOPD  (N=64 입원환자)

78%
감염확인악화

바이러스 and/or 세균

48.4%
바이러스검출률

안정기 6.2% vs 악화기

54.7%
세균검출률

안정기 37.5% vs 악화기

25%  혼합감염 (VB 동시감염)

바이러스 (Virus-associated)

17건 Rhinovirus

7건 Influenza virus

4건 RSV

3건 hMPV

2건 Coronavirus/Parainfluenza

p < 0.001  vs 안정기 (6.2%)

세균 (Bacteria-associated)

9건 H. influenzae

8건 S. pneumoniae

7건 M. catarrhalis

4건 S. aureus

4건 P. aeruginosa

p = 0.08  vs 안정기 (37.5%)

Papi A et al. Am J Respir Crit Care Med. 2006;173:1114-1121.



Papi A et al. Am J Respir Crit Care Med. 2006;173:1114-1121.



Papi A et al. Am J Respir Crit Care Med. 2006;173:1114-1121.

Airway Neutrophils and COPD Exacerbation Severity Blood Neutrophils and Exacerbation Severity



Papi A et al. Am J Respir Crit Care Med. 2006;173:1114-1121.



Papi A et al. Am J Respir Crit Care Med. 2006;173:1114-1121.

Sputum Neutrophil Counts by Pathogen Type Sputum Eosinophil Counts by Pathogen Type



Papi A et al. Am J Respir Crit Care Med. 2006;173:1114-1121.



Chest . 2022 Nov;162(5):970-972.

VS.

COPD에서만성기관지감염(CBI)은
임상적으로중요한가?



배경: CBI(만성기관지감염)란?

주요 Potentially Pathogenic Microorganisms

• Haemophilus influenzae / parainfluenzae
• Streptococcus pneumoniae
• Moraxella catarrhalis
• Pseudomonas aeruginosa
• Staphylococcus aureus
• Enterobacteriaceae

CBI 진단기준 (제안)

Primary infection
→ 안정기환자에서첫번째 PPM 분리

CBI
→ 1년내 1개월이상간격으로동일 PPM 2회이상배양

Eradication
→ 치료후 1년간 PPM 미검출

⚠️ COPD 환자의기도검체중 >50%에서 PPM 검출 — 특히중증기류제한및기관지확장증동반시

CBI의임상적영향

🔴 악화빈도·중증도↑ 📉 FEV₁ 감소가속화 🫁 폐렴발생↑

❤️ 심혈관사건↑ 📊 삶의질저하
💀 사망률↑
(P. aeruginosa)

Chest . 2022 Nov;162(5):970-972.



POINT: CBI는임상적으로중요하다— YES
Martínez-García & Agusti (Valencia / Barcelona)

①

높은유병률

• COPD 환자기도검체의 >50%에서 PPM 검출
• 중증기류제한·기관지확장증동반시더욱빈
번 ②

다중임상결과와의연관성

• 악화빈도·중증도 ↑, FEV₁ 감소가속, 폐렴·심
혈관사건증가

• 삶의질저하, 사망률증가 (특히 P. aeruginosa)

③

ICS 위험증폭

• CBI 환자에서 ICS 사용시폐렴위험추가상승
• 특히혈중호산구 <100/μL인경우위험극대화

④

기관지확장증진행에기여

• CBI → 기관지벽비가역적파괴 → 기관지확장
증

• COPD-기관지확장증 overlab형성

💡 CBI는 COPD에서 "Treatable Trait"으로간주되어야한다



POINT: CBI 관리를위한향후연구방향

🔬 흡입항생제치료

H. influenzae, P. aeruginosa, 내성균대상
세균부담감소 → 악화빈도·FEV₁ 감소율·삶의질개선
목표
기관지확장증에서의경험을 COPD+CBI에적용

💊 항염증치료

Neutrophilic elastase inhibitors (brensocatib 등)
호중구염증억제 → CBI 환자에잠재적효과
아직 COPD+CBI 대상적절한임상시험미실시

🧫 미생물모니터링

객담생성 COPD 환자전원에서정기미생물배양시행
분자적기법(PCR, 마이크로바이옴분석) 도입필요
CBI 유무에따른치료반응차이분석

📋 용어표준화

"bacterial colonization" → "bacterial airway infection"으
로용어변경제안
기관지확장증가이드라인기준차용하여 COPD에적용
HR-CT: 기관지확장증동반의심시체계적시행권고



COUNTERPOINT: CBI 개념은구시대적이다— NO
Keir & Chalmers (Dundee, Scotland)

①

기도무균설은이미폐기됨

• 건강한기도에도다양한미생물군집존재
• 배양양성 = 감염이라는오래된패러다임은과
학적으로틀림 ②

배양기법의심각한한계

• PCR 양성검체의상당수가배양음성 (H. 
influenzae, M. catarrhalis)

• 세균부하(bacterial load)가임상적중요도를
결정

③

마이크로바이옴은동적으로변화

• 악화가발생한 1/3은다음악화에서미생물종
류변경

• '만성감염'이아닌반복적감수성패턴
(adapted island model)

④

항생제남용위험성

• 장기항생제(macrolide 제외)는안정 COPD에
서효과미입증

💡 CBI 대신 "Microbial Dysbiosis" 개념으로전환하여다양한 Treatable Traits를표적치료해야한다



Chest . 2022 Nov;162(5):970-972.



공통점과미래과제

✅ 양측이동의하는공통점

• 세균은 COPD 병태생리에서분명히중요하다
• 폐마이크로바이옴분석은미래연구의핵심이다
• 현재가이드라인은 CBI/세균의역할을충분히반영하지못하고있다
• 안정기 COPD에서항생제치료의근거는아직불충분하다

🧪 진단도구고도화

• 배양→ PCR → 정량적마이크로바이
옴분석

• 세균부하(load) 기반의임상의사결
정체계필요

📊 RCT 설계

• CBI 유무에따른치료반응비교 RCT
• 흡입항생제·neutrophil elastase 

inhibitor 대상연구

🎯 Precision Medicine

• CBI/dysbiosis를개인화치료의표적으
로통합

• 호산구·PPM 종류·세균부하복합표
현형정의

📌 "Lack of evidence != Evidence of lack" —현재의근거부족은연구공백이며, CBI/Dysbiosis 연구는 COPD 정밀의학의핵심과제이다
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Wedzicha JA  et al. Lancet 2007; 370: 786–96. 

Viral Infections in AECOPD

~50%

악화에서바이러스검출
(PCR 기법사용시)

더심한증상

바이러스유발악화에서
회복기간연장

겨울철집중

상기도감염과연관
저온에서 FEV₁ 감소

주요바이러스병원체및특성

병원체 특징 / 임상적의의

Human Rhinovirus (HRV) 가장흔함; 유도객담에서비강검체보다높은검출률; 하기도직접감염확인

Coronavirus 흔한원인중하나; 계절적유행과연관

Influenza virus 백신접종후빈도감소; 유행시중요원인

Respiratory Syncytial Virus (RSV) 안정기 COPD 기도에서도검출 → 만성기도염증과연관가능성

Parainfluenza / Adenovirus Adenoviral E1A 단백질: 흡연관련폐염증증폭 (잠재감염)



Key change of 2026 GOLD



Penders Y et al. Current Allergy and Asthma Reports 2025;25:14

Study design
• A systematic literature review (SLR) and meta-analysis of 40 studies published between 2000 and 2023
• Inclusion Criteria:

• Adults ≥18 years old with asthma or COPD in high-income countries
• Laboratory-confirmed RSV infection (mostly via PCR)



Penders Y et al. Current Allergy and Asthma Reports 2025;25:14

COPD Prevalence in RSV-Infected Adults



Penders Y et al. Current Allergy and Asthma Reports 2025;25:14

RSV Hospitalization Risk in COPD 



Penders Y et al. Current Allergy and Asthma Reports 2025;25:14

RSV-Related Complications in COPD Patients



Penders Y et al. Current Allergy and Asthma Reports 2025;25:14

RSV-Associated Mortality in COPD



Choi JY et al. Tuberc Respir Dis 2026;89:18-28



Choi JY et al. Tuberc Respir Dis 2026;89:18-28



Choi JY et al. Tuberc Respir Dis 2026;89:18-28

RSV vs. Influenza: 입원환자비교

RSV (n=97) Influenza (n=312)

평균연령 70세 62세

요양시설에서입원률 10.3% 1.9%

COPD 유병률 12.6% 4.8%

폐렴 / 이차세균감염 / 저산소증 더높음↑ 상대적으로낮음

20일사망률 18.4% 6.7%

RSV (n=97)  vs.  Influenza (n=312)  |  한국성인입원환자데이터
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항생제선택

2024 COPD 진료지침

2026 GOLD

2024 진료지침



Vaccination for COPD

• In a report from the UK, RSV was associated with 8.7% of outpatient managed exacerbations.

• RSV is expected to benefit patients with COPD

2026 GOLD.



Vaccination for COPD in Korea

• 인플루엔자폐렴구균백신은모든 COPD 환자에게접종해야한다. 

• 65세이상의모든 COPD 환자에게폐렴구균백신접종을권장한다. 

• 모든 COPD환자에서 COVID-19 백신접종을권장한다.

• 10년간백일해의낮은추정발생률과백신의예방효과를종합해보면, 모든 COPD환자에게백일해백신접종

권고는논의가필요하다.

• RSV 백신은비교적최근에개발되어주로고령의대상자에서 RSV 관련질환예방에효과를보였다. 해외에서는

75세이상노인이나면역저하또는만성심장/폐질환을가진 60세이상에서접종이권고되고있다. 국내의

권고사항은아직미정이나고령또는고위험군을중심으로접근할필요가있다.

• 대상포진백신은 50세이상성인에게권고되고있으며 COPD 환자도이에따라접종이권고된다.



Kim SH et al. Tuberc Respir Dis 2025;88:526-534.

Study design
• population-based cohort study using the Korean National Health Insurance System (NHIS) database.
• Population

• 41,606 patients diagnosed with COPD before the COVID-19 vaccination.
• Matching

• 1:1 matching: COVID-19 Vaccinated (n=1,801) vs. Unvaccinated (n=1,801) groups.



Kim SH et al. Tuberc Respir Dis 2025;88:526-534.



Kim SH et al. Tuberc Respir Dis 2025;88:526-534.

Risk of AECOPD based on COVID-19 vaccination



Kim SH et al. Tuberc Respir Dis 2025;88:526-534.

Cumulative incidence of AECOPD



Kim SH et al. Tuberc Respir Dis 2025;88:526-534.

Risk of AECOPD based on COVID-19



Study design
• Phase 3, randomized, multi-country, placebo-

controlled
• Post-hoc VE analysis of single-dose adjuvanted

RSVPreF3 over 1–3 RSV seasons (2021–2024) in
COPD/asthma patients.

• RSV season is defined as 1 October – 30 April in
NH and 1 March – 30 September in SH.

• RSV ARI cases were confirmed by RT-PCR.

European Respiratory Society (ERS) Congress | 27 September – 1 October 2025 | Amsterdam



European Respiratory Society (ERS) Congress | 27 September – 1 October 2025 | Amsterdam



European Respiratory Society (ERS) Congress | 27 September – 1 October 2025 | Amsterdam



European Respiratory Society (ERS) Congress | 27 September – 1 October 2025 | Amsterdam



Summary

1 COPD 악화의상당부분은세균과바이러스같은감염에의해유발될수있다.

2 감염성 COPD 악화는비감염성악화보다입원위험과사망위험이더높은, 임상적으로중요한위험요인이다.

3 RSV 감염은 COPD 환자에서악화를유발할수있는주요바이러스원인중하나이다.

4 특히고령 COPD 환자에서 RSV는악화뿐아니라입원과중증도증가와도밀접하게관련된다..

5 COPD 환자에서백신은감염을줄이고악화를예방하는핵심적인관리전략이다.

감사합니다


