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AECOPD 9]

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
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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.
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Fig. 2. Downward spiral of COPD exacerbations.
COPD, chronic obstructive pulmonary disease.

2026 GOLD/ Hurst JR et al. European Journal of Internal Medicine 73 (2020) 1-6
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Figure 1: Triggers of COPD exacerbations and associated pathophysiological
changes leading to increased exacerbation symptoms

Papi A et al. Thorax 2006 | GOLD 2024
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Bacterial Infections in AECOPD

48.2% 69.6% New Pathogen

=00 ozt 2 St

OF& 7 MMz =8 Aot Al M HEE (2P 7] CHH| S7¢
7] corDOM M A=E & (2 =71 (Sethi et al., NEJM 2002)
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Haemophilus influenzae 712 =5t 22| ©; rhinovirus SA| 2 Y Al 23t M3}
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Wedzicha JA et al. Lancet 2007; 370: 786-96.



Clinical Significance of Various Pathogens gt
2005-8184{0Onlina)

Identified in Patients Experiencing Acute Tubors ReopleDio 22535282 302

Exacerbations of COPD: A Multi-center

Study in South Korea =

Hyun Woo Ji, M.D."*(), Soojoung Yu, M.D.%, Yun Su Sim, M.D., Ph.D.%, Hyawen Seo, M.D.“, Jeong-Woong Park, Copyright © 2025 The Korean

M.D., Ph.D.%, Kyung Hoon Min, M.D., Ph.D.", Deog Kysom Kim, M.D., Ph.D.", Hyun Woo Lee, M.D.", Chin Kook Acadsmy of Tubsrculosls and

Rhee, M.D., Ph.%, Yong Bum Park, M.D., Ph.D.%, Kysong-Cheol Shin, M.D., Ph.D."®, Kwang Ha Yoo, M., Reepiratory Dizsases

Ph.0."" (% and JI Ye Jung, M.D., Ph.D.'

Addrass for corrasnondance

Study design

* retrospective, multi-center observational study conducted at 28 hospitals in South Korea between
2015 and 2018.

* Population: 1,186 patients (age 240 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 .
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Pathogen type

Bacteria only 262 22.1
Virus only 265 22.5
Bacteria + Virus 129 10.9

Total 656 55.5

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



AECOPDOJ| A HIO|2{A BHE N 2

B Bl InfluenzaA [l RSV Bl Parainfluenza Wl Metapneumovirus Bl Enterovirus
E Rhinovius [ Influenza B[] Coronavirus [ Adenovirus [ Bocavirus

15.0

G4 6.0 5.8 5.8 55

2.0
0.5 0.5

Viruses

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



PDR pathogen2| 24X Hgk

Table 2. Baseline characteristics and clinical features of patients during AECOPD according to PDR pathogen
identification

Characteristic Non-PI{::.'F:g::I;OQenS PDH{ESEZ?T%% p-value
Baseline characteristics
Male sex 417 (81.6) 106 (74.6) 0.066
BMI, kg/m* 21.613.8 20.7£3.6 0.017
Pack-yr 36.6123.3 40.6132.3 0.270
FEV,, % 50.0+21.2 44.6+£19.1 0.021
Exacerbation frequency 1.6x2.0 2.2x2.1 0.001
CAT score 21.4+11.0 25.316.9 0.044
Comorbidities
Diabetes mellitus 150 (29.4) 38 (26.8) 0.546
Hypertension 259 (50.7) 75 (52.8) 0.653
Liver cirrhosis 0(2.0) 2(1.4_ 0.667
Congestive heart failure 4 (14.5) 20(14.1) 0.905
Chronic kidney disease 0(5.9) 10 (7.0) 0.607
Cardiovascular disease 6 (7.0) 5 (3.5) 0.126
Cancer 0(13.7) 11(7.7) 0.057
Tuberculosis 149 (29.2) 65 (45.8) 0.001
Bronchiectasis 5(12.7) 36 (25.4) 0.001
Interstitial lung disease 11 (2.2) 3(2.1) 0.977
Length of hospitalization, day 12.4+14.7 15.9417.3 0.018
Length of exacerbation, day 12.2+7.9 13.319.8 0.185
ICU admission 47 (9.5) 22 (15.9) 0.030
Duration of steroid use, day 12.8+149 19.7+44.2 0107

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



Table 3. Multivariate logistic analysis of the associated factors for infection with PDR pathogens during AECOPD

. ICS model Triple inhaler model
Associated factors : :
OR (95% CI) p-value OR (95% CI) p-value

Age, yr 1.01 (0.98-1.03) 0.638 1.01 (0.98-1.04) 0.573
Male sex 1.41 (0.78-2.55) 0.261 1.50 (0.82-2.74) 0.189
BMI, kg/m? 0.97 (0.91-1.04) 0.405 0.97 (0.91-1.04) 0.355
FEV, >60% 0.74 (0.41-1.34) 0.319 0.79 (0.44-1.43) 0.435
Comorbidities

Tuberculosis 1.66 (1.01-2.75) 0.046 1.64 (0.99-2.72) 0.054

Bronchiectasis 1.99 (1.06-3.75) 0.032 1.94 (1.02-3.67) 0.043
Treatment status

Systemic steroids 1.47 (0.85-2.57) 0172 1.45 (0.84-2.53) 0.186

ICS 1.62 (0.97-2.71) 0.066 MA MA

Triple therapy MA MA 2.04 (1.24-3.35) 0.005

PDR: potentially drug-resistant; AECOPD: acute exacerbation of chronic obstructive pulmonary dizease; ICS: inhaled corticosteroid;
OR: odds ratio; Cl: confidence interval; EMI: body mass index; FEV,: forced expiratory volume in 1 second; NA: not applicable.

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



Infections and Airway Inflammation in Chronic
Obstructive Pulmonary Disease Severe Exacerbations

Alberto Papi, Cinzia Maria Bellettato, Fausto Braccioni, Micaela Romagnoli, Paolo Casolari, Gaetano Caramori,
Leonardo M. Fabbri, and Sebastian L. Johnston

Research Center on Asthma and COPD, University of Ferrara, Ferrara; Section of Respiratory Diseases, University of Modena and Reggio Emilia,
Modena, Italy; and National Heart and Lung Institute, Imperial College London, London, United Kingdom

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
e V:Virus alone
e 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.
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TABLE 1. PATIENT CHARACTERISTICS, PULMOMNARY FUNCTION, ARTERIAL BLOOD GASES,
AND SPUTUM INFLAMMATORY CELL COUNTS AT EXACERBATIOM AND WHEN IM
STABLE COMVALESCENCE

Patient Characteristics (n = &64)

Age, yr 706 £ 2.5
Male/fernale, n 56/8
Smoking history, n 61 ex smokers 3 current smokers
Pack/yr 48.3 £ 5.7
Chronic bronchitis'ne chronic bronchitis, n 43/21
Pulmonary Function Exacerbation Convalescence p Value
FEV, L 0.96 + 0.05 1,18 + 0.07 = 0.001
FEV,, % pred 194 + 2.2 495 = 2.3 < 0.
FEVW/FVC, % 41.7 = 1.32 486 = 1.6 = 0.01
RV, % pred 157.1 £ 6.3 131 + 4.6 < 0.05
TLC, % pred 111.9 + 8.3 108.2 = 5.1 M5
Koo, % pred 4523 + 26 587+ 29 <= 0.001
MO, ppb 15.18 + 1.85 10,32 = 1.6 < 0.05
Blood gases
Paz,, mm Hg M7 1.5 69.3 1.4 < 0.0
l-'a.:.;}. T g 4358 T 1.1 405305/ 0o
pH 7.388 + 0.007 7.403 = 0.005 < 0.001
Sputum Cell Type Cell Mumber (= 10%g)
Meutrophils 26.7 (7.7-32.9) 9.5 (3.8-18.9) < 0.001
Macrophages 1.6 (0.74.1) 2.4 (U.5-4.1) M3
Eosinophils 1.65 (0-3.00 1.0 {0-2.1) M5
Lymphocytes 011 (0-0.18) 0.04 (0-0.06) 0.0&

Definition of abbreviations: MO = exhaled nitric oxide; M5 = not significant; RV = residual volume; TLC = total lung capacity.
Walues are mean * SE.

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
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TABLE 2. 5PUTUM SOLUBLE MARKERS OF NEUTROPHILIC AND EQSINOPHILIC INFLAMMATION

Subgroups

MNE, pg/mi

Exacerbation, 3.3*(1.2-8.1)

4.1* (2.7-5.88) 3.4* (1.7-5.1)

“0.75 (0.5-0.86) 0.62 (0.35-1.1) 0.61 (0.2-1.12)

Convalescence

ECP, pg/ml

Exacerbation 0.92 (0.06-1.78)

3.79% (0.86-5.32)  4.08* (0.5-5.56)

Cornv alescence 070 (0.02-0.96) 0.74 (0.02-0.92) 0.78 (0.03-0.94)

Group M p Value
2.4" (1.1-5.6) M5
0.41 (0.23-1.36) M5

1.24 (0.2-2.48) p - 0.05 Vwvs. N
p-0.01,VBvs.B
0.88 (0.1-1.08) M5

Definition of abbreviations: B = bacteria at exacerbation; ECP = eosinophil cationic protein; N = no pathogen at exacerbation;
ME = neutrophil elastase; N5 = not significant; V' = vinuses at exacerbation; VB = viruses + bacteria at exacerbation.

*p = 0.05 versus convalescence.
' p = 0.01 versus convalescence.

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
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[s Chronic Bacterial Infection
Clinically Relevant in COPD?
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Miguel Angel Martinez-Garcia, MD

Valencia, Spain

Alvar Agusti, MD

Barcelona, Spain

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

VS.

COUNTERPOINT:

[s Chronic Bacterial Infection
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James D. Chalmers, PhD
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T8 Potentially Pathogenic Microorganisms cBl ZITH 7| & (M| 2h
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TABLE 1 ] Proposed Concept of "Treatable Traits” That Lead to an Abnormal Microbiome in COPD

Treatable Trait

Cinical Features/Recognition

Treatment

Microbial immigration

Upper airway infection/
rhinosinusitis

Gastroesophageal
reflux

Micro/macroaspiration

Dental disease

Enhanced local growth
conditions

Disruption of resident
microbiota

Mutrient availability/
pH/osmolality

Hypoxia

Microbial emigration/
elimination

Mucociliary clearance

Bronchiectasis

Innate and adaptive
immunity

Immunosuppressive
treatments

Chronic bronchitis,
mucus volume/
viscosity

Environmental
exposures (including
cigarette smoke)

Upper airway symptoms, sinusitis

Symptoms, radiologic evidence of
hiatus hernia

Swallow assessment, radiologic
investigations

Poor dentition

History of repeated antibiotic
exposure; isolation of antibiotic
resistance pathogens

Example: uncontrolled diabetes
mellitus leading to increased
airway glucose

Oxygen saturations, lung function,
exercise capacity

Symptoms of cough and sputum
production

High resolution CT chest and clinical
features

Low serum immunoglobulins or
functional antibody responses.

Treatment with inhaled
corticosteroids and/or oral
corticosteroids

Chronic bronchitis; mucus production
or mucus plugging on CT

Clinical history

Nasal douching; nasal corticosteroids; treat nasal
polyps

Diet, weight loss; prokinetics, proton pump inhibitor;
fundoplication in severe cases

Speech and language therapy, lifestyle advice and
sleep hygiene, dietary change

Dental hygiene and treatment

Optimize nonantibiotic therapy; avoid broad spectrum
antibiotic treatment

Glycemic control

Oxygen in patients with hypoxemia; bronchodilators;
exercise

Physiotherapy, airway clearance exercises and devices

Multidisciplinary management as per European
Respiratory Society guidelines

Immunoglobulin replacement, avoidance of
immunosuppressive drugs where possible.

Reserve inhaled corticosteroids for appropriate
patients; consideration of inhaled corticosteroid
withdrawal in patients whose condition meets
European Respiratory Society guideline criteria

Airway clearance; mucoactive treatments; roflumilast

Reduce exposure to pollutants (eg, PM10, PM2.5 NO2);
smoking cessation; avoid e-cigarettes
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Viral Infections in AECOPD
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Wedzicha JA et al. Lancet 2007; 370: 786-96.



Key change of 2026 GOLD

Global Initiative for

In Chapter 1 the section on the Burden of COPD has been updated with the latest

epidemiﬂlﬂgiﬁﬂl StﬂtFStiCS and rEfEfE"EES. Prevention of Chronic Obstructive Pulmonary Disease
In Chapter 2 the Screening and Case-finding section has been updated and two new figures

have been added (Figures 2.8 and 2.9)

Vaccination Recommendations for people with COPD have been updated with the latest
information on RSV and influenza vaccination.

The criteria defining GOLD A, B and E categories have been adjusted due to emerging
evidence from observational studies that even one moderate or severe exacerbation prior
to initiating maintenance pharmacological therapy increases the risk of subsequent events
(Figure 3.7, 3.8 and 3.9). The threshold of one moderate exacerbation should now be used
to consider treatment escalation, with the aim of achieving a low disease activity state

characterized by no exacerbations.



Current Allergy and Asthma Reports (2025) 25:14
https://doLorg/10.1007/51 1882-025-01194-w

REVIEW

.....

Burden of Respiratory Syncytial Virus Disease in Adults with Asthma
and Chronic Obstructive Pulmonary Disease: A Systematic Literature
Review

Yolanda Penders' - Guy Brusselle’ - Ann R. Falsey*(" - Gernot Rohde®( - Estefania Betancur® -
Maria Elena Guardado®_" - Juan Luis Ramirez Agudelo® - Pouya Saeedi'” - Lauriane Harrington'
Jean-Philippe Michaud'

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

* Adults 218 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

Events per 100

Author, Year Country Age (years) Events/Total obsefvations Proportion (%) 95% CI
Binder, 2017 us 219 87/295 - 29.49 [24.35; 35.05]
Branche, 2022 us =18 282/103% - 27.14 [24.46; 29.96|
Duncan, 2009 us =18 18/32 - 56.25 [37.66; 73.64)
Goldman, 2022 us =18 91/403 - 22,58 [18.59; 26.98|
Havers, 2023 us 60-69 197/523 37.67 [33.50; 41.98)
Havers, 2023 us 70-79 198/554 35.74 [31.74; 39.89]
Havers, 2023 us =80 166/557 - 29.80 [26.03; 33.79]
Khurana, 2023 us 21 27/65 41.54 [29.44; 54 44]
Kujawski, 2022 us 218 656/2042 - 32.13 [30.10; 34,20]
Lee, 2011 us 218 24/50 48.00 [33.66; 62.58]
Les, 2019 us 218 118/379 - 31.13 [26.50; 36.06]
Malosh, 2017 us 218 * 69.05 [58.02; 78.69]
Sano, 2022 us 218 = 23.29 [19.05; 27.97]
Smithgall, 2020 us 18-64 - 6.80 [3.31;12.15)
Smithgall, 2020 us 265 / - 19.27 [13.95; 25.57]
Tseng, 2020 us 60-74 85/238 35.71 [29.63; 42.16)
Tseng, 2020 us 275 150/426 35.21 [30.67; 39.95]
Walsh, 2013 us =21 24/50 48.00 [33.66; 62.58]
Hamalainen, 2022 Finland =18 20/152 13.16 [8.23; 19.59]
Coussement, 2022 France and Belgium =18 120/309 38.83 [33.37;44.52]
Ambrosch, 2023 Germany 218 91/317 - 28.71 [23.79; 34.03]
Debes, 2022 Norway 218 82179 45.81 [38.36; 53.41]
Losa-Martin, 2023 Spain 218 13/63 - 20.63 [11.47; 32.70]
Chorazka, 2021 Switzerland =218 17/79 - 21.52 ; 32.20]
Wong, 2014 Hong Kong =18 73/285 - 25.61 31.09]
Levinson, 2023 Israel =18 60/212 - 28.30 ; 34.88)
Kwon, 2017 Republic of Korea 218 11/87 - 12.64 [6.48; 21.50]
Minney-Smith, 2019 Australia =18 29101 - 28.71 [20.15; 38.57]
asad 2021 New Zealand =18 137/281 4878 142 77, 54 761
|Random effects model
Heterogeneity: F=90%; 1*=0.3695; p <0.01 = 30.84 [26.13; 35.99] I
Barrett, 2020 us 47-89 2/20 . 10.00 [1.23; 31.70]
Duncan, 2009 us =218 6126 . 23.08 [8.97; 43.65]
Juhn, 2023 us =50 3/58 5.17 [1.08; 14.38]
Walsh, 2013 us 221 10761 . 16.39 [8.15; 28.09]
's 021 _The Netherlands Balgium aad UK =60 136 = 278 1007:14 53]
| Random effects model
Heterogeneity: F»53%: 1°«0.3235; p <0.07 et 10.04 [5.15; 18.64] I

Penders Y et al. Current All
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RSV Hospitalization Risk in COPD

Table 1 RSV-related hospitalization rates and hospitalization risk among adults with asthma or COPD

Reference

Patient settings

(study location) (population description)

Age group  Total sample Number of

size

patients with
the comorbid-
ity of interest

Hospitalization
rate per 100,000
persons (95% CI)

IRR or OR (95% CI)

Asthma
Branche, 2022 Inpatient 1849 NYC: 9] NYC: 143 NYC: 15.6 NYC (crude IRR): 2.0 (1.0-4.1)
[41] {community cohort of YOA Rochester:  Rochester- 133 Rochester- 14.7 Rochester (crude [RR): 2.4
{Us) adults who sought care 57 {0.7-7.9)
for ARI in outpatient 50-64 NYC: 147 NYC: 110.9 NYC (crude [RR): 3.6 (2.2-5.8)
clinics or hospital YOA Rochester: Rochester: 90,2 Rochester (crude [RR): 2.3
settings) (0.7-7.4)
=65 YOA NYC: 369.9 NYC {crude IRR): 2.3 (1.7-3.1)
Rochester- 261.4  Rochester (crude IRR): 2.5
(0.8-7.9)
Prasad, 2021 Inpatient 1849 597167 61,110 136 (8.6-18.6) Adjusted IRR": 6.7 (4.1-11.0)
[62] (hospitalized paticnts, YOA
(New Zealand)  suspected ARI cases, 5064 188,157 26,676 49.8(363-63.3)  Adjusted IRR": 7.6 (4.9-11.6)
and those who met the  youA
World Health Orga- 65-80 98,675 18,603 119.6 Adjusted TRRY 8.2 (5.5-12.2)
nization SARI case YOA (92.1-147.1}
definition)
COrD
Branche, 2022 Inpatient 1849 NYC: 91 NYC: 126 NYC: 46.8 NYC {crude IRR): 5.6 (1.7-18.1)
[41] YOA Rochester:  Rochester: 156 Rochester: 24.9 Rochester (crude [RR): 3.2
(US) 57 (1.0-10.2)
064 NYC: 147 NYC: 210.3 NYC (crude IRR): 6.3 (3.8-10.6)
YOA Rochester: Rochester- 2048 Rochester (crude IRR): 6.4
133 (2.0-20.1)
=65YOA NYC: 332 NYC: 529.2 NYC (crude IRR): 3.5 (2.6-4.7)
Rochester: Rochester 1,077.4  Rochester (crude IRR): 13.4
279 43-42.0)
Duncan, 2009  Inpatient and outpatient  =18YOA 58 24 NR Adjusted OR™ 4.6 (1.2-17.7):
[45] (independently living p=0.02
(US) adults, hospital employ-
ees with ARTI, adults
with ARTI evaluated in
the emergency depart-
ment and/or admitted to
the hospital)
Prasad, 2021 Inpaticnt S-64 188,157 15,46 69.6(49.0-90.8)  Adjusted IRR": 9.6 (6.2-14.8)
[62] YOA
(New Zealand) 6580 98,675% 16,606 1352 Adjusted IRR": 9.7 (6.3-14.9)

YOA

(101.8-168.6)

Penders Y et al. Current All

y and Asthma Reports




RSV-Related Complications in COPD Patients

Reference Patient scitings Age  Sample Type of Prevalence
(study location) (population group size in RSV complication (%) or risk
population (HR [95%
CIp
Asthma
Ackerson, 2019 Inpatient =60 168 Asthma 64.9%
[25] (hospitalized KPSC members  YOA exacerbation
(Us) with a positive RSV or influ-
enza A/B test)
Goldman, 2022 Inpatient =18 103 Severe clini-  20.4%
[46] (adults hospitalized with Yoa cal oulcomes®*
(US) laboratory-confirmed RSV
infection)
Tseng, 2020 [69]  Inpaticnt =60 190 Asthma 49.5%
(us) (hospitalized KPSC members  YOA exacerbation
with a positive RSV test)
Wong. 2014 [71]  Inpatient =18 23 Mechanical
{Hong Kong) {adults hospitalized with YOA ventilation
laboratory-confirmed RSV
PP
COPD
Ackerson, 2019 Inpatient =60 192 COPD 56.8%
[25] YOA exacerbation
(Us)
Goldman, 2022 Inpatient =18 91 Severe climi-  26.4%
[46] YOA cal oulcomes*
(Us)
Mehta, 2013 [5%]  Inpatient and outpatient =21 42 COPD =83.0%"
(Us) (cohort of adults =21 YOAat  YOA exacerbation
increased risk, hospitalized
cohort of adults =65 YOA with
ARI symptoms or cardiopul-
monary condition, patients =40
YOA with physician-diag
nosed COPDY and past or active
smoking)
Mulpuru, 2022 Inpatient =50 145 ICU 17.9%
[61] {adults hospitalized with ARI)  YOA admission
(Canada) Mechanical ~ 9.0%
ventilation
Stolz, 2019 [66] Outpaticnt =40 29 COPD RSV-A:- 1.2
(Switzerland) {adults with COPD and a YOA exacerbation  (0.2-8.8)
smoking history of =10 RSV-B: 1.9
pack-years) (0.4-8.9)
Tseng, 2020 [69]  Inpatient 235 COPD 80.4%
(Us) exacerbation
‘Wong, 2014 [71]  Inpatient 71 Mechanical — 21.1%
(Hong Kong) ventilation

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




RSV-Associated Mortality in COPD

Reference Patient settings Age Sample Case Place, cause, and time
{study location) (population group siee in RSV fatality of death
description) population rate
Asthma
Himalimen, 2022 [npatient =18 39 26%  All-place and all-canse
[47] i Finland) (patients treated due to YOl mortality during hospi-
influenza and RSV) talization and 30 days
after hospital discharge
Wong, 2014 [T1] [npatient =18 23 43  In-hospital mortality
{Hong Kong) (adults hospitalized YA
with laboratory-con-
firmed RSV infection)
COPD
Himaliimen, 2022 [npatient =18 10 10.0%  All-place and all-cause
[47] (Finland) YA mortality during hospi-
talization and 30 days
after hospital discharge
Mulpuru, 2022 [61]  Inpatient =6l 145 28%  Inpatient mortality
{ Canada) (adults hospitalized YO 30 days after hospital
with ART) discharge
Wong, 2014 [T1] [npatient =1E 73 17.8% In-hospital mortality
{Hong Kong) YA

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




Expert Consensus Statement on the
Disease Burden and Vaccination for
Respiratory Syncytial Virus Infection in
Adults |

s

Joan Young Choi'i(3, Chin Kook Rhee’, Yang-ll Hwang’, Ji-fong Moon®, Kwang Ha Yoo® and Hyoung kyu Yoon® Copyright © 2026 The Korean

Burden of Respiratory Syncytial Virus(RSV) in Adults

:*‘ " South Korea {

Q\A Annual incidence of RSV it
.2 million 470,000 33,000 1-7% 4-10%
Acite Resoiat " in the ciderly and
- - 2o} Hospealzations n-hospital deaths in the general adults high.risk group
Among adults aged 60 years and older in major high<ncome countries ? RSV infection rate
3.5-14.8% 3.4-25.0%
amang COPD patients among asthma pabents
COPD/Asthma prevalence among adulls w l!‘lP ¢6 RSV attributed
27.7% 17.7% 6.4% 5.1-6.1%
COPD of AE.COPD Adults admitied 1o the ICU

for severe pneumonia

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



Table 3. Reported annual positive rate of respiratory viruses from 2015 to 2013 in Korean Influenza and Respiratory
Surveillance System (KINRESS)™

: : . Human Huspirnl_.ﬁry Influenza Parainfluenza Human meta- Human
Year Rhinoviruz Adenovirus : syncytial . : . :
Coronavirus virus Virus virus pheumovirus bocavirus

2015 31.4% 12.2% 3.0% 17.8% 11.7% 11.9% 620 5_8%
2016 24.7% 16.6% 6.6% 17.7% 13.6% 0 249, 5 6% G.0%
2017 28.8% 8.2% h.3% 20.1% 12.1% 11.1% 6.1% 6.4%
2018 23.6% 12.4% 6.5% 14.8% 21.5% 8. 7% 6. 4% 5.0%
2018 28.3% 16.0% 4.53% 11.7% 13.8% 12.6% G.9% G.3%

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



RSV vs. Influenza: & 2HX H| W

RSV (n=97) vs. Influenza (n=312) | 8F=* & 21 2/8 2IAF L O/ Ef

o3 ol 70M| 62A|
QAANLM LRE 10.3% 1.9%
corD FHE 12.6% 4.8%
H & /Ol Ml 24/ M AL T O =51 SOz X3z
I 20 AU E 18.4% 6.7%

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

The choice of the antibiotic should be based on local bacterial resistance patterns. Usually, initial empirical treatment
is an aminopenicillin with clavulanic acid, a macrolide, a tetracycline or, in selected patients, a quinolone. In patients

with frequent exacerbations, severe airflow obstruction,'%81057) and/or exacerbations requiring mechanical
ventilation,"%® cyltures from sputum or other materials from the lung should be performed, as gram-negative
bacteria (e.g., Pseudomonas species) or resistant pathogens that are not sensitive to the above-mentioned antibiotics
may be present. The route of administration (oral or intravenous) depends on the condition of the patient and
pharmacokinetics of the antibiotic.

2024 T =2 X| H
H2EHCR, (OPD =994z BAM =58 Y3 Zteigel 71, 2tsd 4Fel 37t 37t
X Fasd S0 37H1XE 25 UFA?|e 4%, L= Ao stsd S5 ZET 27141 € O
ot d%, L 7[A=80 2ast AR0M SUHE HYUstoor sih} SEH g 7|7H2
5-788 ADSHH I Q2fof A X[ESh= BAS] H% 52 OjUe XAZE ADTCIL O] o, T
Hel M2 Zb X9 Mo dH Wd THEO 2Asop S, =7| FEH XRM=
aminopenicillin-clavulanic acid, 3M|CH cephalosporing AFEE 5= QUCE 53|, 65M 0|4, FEV, 50%
o, e 93 MEEE s 59 FEUKNE XD Us HEROE  fluoroguinolone
(levofloxacin, moxifloxacin &), Pseudomonas 482 YEHQUXIL e A0 = anti- Pseudomonal
antibiotics® #x7| |25 12{g = QlCie




Vaccination for COPD

Vaccination for People with COPD

Figure 3.6

People with COPD should receive all recommended vaccinations in line with the relevant local guidelines:

Yearly influenza vaccination (Evidence B)

SARS-CoV-2 (COVID-19) vaccination based on WHO and CDC updated recommendations (Evidence B)

We recommend either one dose of 21-valent pneumococcal conjugate vaccine (PCV21) or one dose
PCV20 (Evidence B). Pneumococcal vaccination has been shown to reduce the incidence of community-
acquired pneumonia and exacerbations for people with COPD (Evidence B)

Respiratory syncytial virus (RSV) vaccination for individuals aged > 50 years and/or with chronic heart or
lung disease, as recommended by the CDC (Evidence A)

Tdap (dTaP/dTPa) vaccination to protect against pertussis (whooping cough), in addition to tetanus and
diphtheria, for people with COPD that were not vaccinated in adolescence, as recommended by the CDC
(Evidence B)

Zoster vaccine to protect against shingles for people with COPD aged > 50 years, as recommended by the
CDC (Evidence B)

Global Initiative for 2026

Chronic Obstructive
Lung Disease REPORT

Global Strategy for the Diagnosis, Management, and
Prevention of Chronic Obstructive Pulmonary Disease

* Inareport 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
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Original Article

Effects of Vaccination on Acute
Exacerbation of Chronic Obstructive Tubr: Reepl Dl 2025,88526 534
Pulmonary Disease: A Nationwide

Population-Based Cohort Study T |

Copyright © 2025 The Korean
Academy of Tuberculosis and
Respirstory Disesses

Sang Hyuk Kim'**([, Hyun Lee™ @, Min Ji Kim**, Min Gu Kang ™, Jong Seung Kim™**_ lang Geal Jang’, Youlim
Kim", Hyaon-Kyoung Koo®, Chin Kook Rhee ', Kyung Hoon Min®, Yong Il Hwang'', Deog Kyeom Kim', Yong Bum
Park'(, liong Moon"® and on Behalf of the Korean COPD Study Group

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.




Figure 1. Flow chart of the study population. NHIS-SARS-CoV-2: National Health Insurance System-Severe Acute Respi-
ratory Syndrome Coronavirus 2; COVID-19: coronavirus disease 2019; COPD: chronic obstructive pulmonary disease; PS:
propensity score.

NHIS-SARS-CoV-2 database
(n=4,758,546)
Excluded:
Mo health examination data (n=4,713,157)
Vaccination after COVID-19 (n=810) <+
COPD diagnosis after COVID-19 (n=71)
Death before index date or December 31, 2021 (n=4,004) 3
COVID-19 vaccination-COPD cohort
(n=40,504)
h L
Vaccinated Unvaccinated
(n=38,703) Before matching (n=1,801)
PS matching
h L
Vaccinated After matching Unvaccinated
(n=1,801) (n=1,801)
h 4 ¥ h 4 ¥
Infected Uninfected Infected Uninfected
(n=T0) (n=1,731) (n=148) (n=1,855)

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



Risk of AECOPD based on COVID-19 vaccination

Table 2. Risk of AECOPD based on COVID-19 vaccination status

COVID-19 AECOPD, o
vaccination Number Number of AECOPD /10,000 population HR (95% CI)
MNo 1,801 144 3.410 Reference
Yes 1,801 73 1,683 0.55 (0.41-0.72)

AECOPD: acute exacerbation of chronic obstructive pulmonary disease; COVID-19: coronavirus disease 2019; HR: hazard ratio; Cl:
confidence interval.

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



Cumulative incidence of AECOPD

Figure 2. Kaplan-Meier curves for acute exacerbation of chronic obstructive pulmonary disease (AECOPD) based on
coronavirus disease 2019 (COVID-19) vaccination status.

81 — Unvaccinated
Vaccinated

p<0.0001

Cumulative incidence of AECOPD (%)

4 -
2 -
p<0.001
0 30 60 a0
Days after index date
MNo. at risk
Unvaccinated 1,801 1,728 1,688 1,655

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



Risk of AECOPD based on COVID-19

Table 3. Post hoc analysis for risk of AECOPD based on COVID-19 status

Frplledt e Ak Nﬂtl;:?::eggf /1 D,D%E}Cpgzglration (95?3 ) A?Luﬁsﬂf: ngR
Vaccinated No 1,731 70 1,679 Reference Reference
Yes 70 3 1,781 1.06 (0.33-3.36) 1.35 (0.42-4.36)
Unvaccinated No 1,665 124 3,190 Reference Reference
Yes 146 20 5,966 1.86 (1.16-2.98) 2.06 (1.28-3.33)

AECOPD: acute exacerbation of chronic obstructive pulmonary disease; COVID-19: coronavirus disease 2019; HR: hazard ratio; Cl:
confidence interval.

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



| Conference Abstract @ Free

ASO01E-adjuvanted RSV prefusion F protein vaccine (adjuvanted RSVPreF3) reduces

RSV acute respiratory illness (ARI)-related complications and medication use in
participants with COPD or asthma

Alberto Papi | David M G Halpin | Robert G Feldman Shew More v

European Respiratory Journal 2025 66(suppl 69): PA3912; DOI: https://doi.org/10.1183/13993003.congress-2025.PA3912

Study design oy s
* Phase 3, randomized, multi-country, placebo- ‘ RSVS1 = Press2 RSV $2 RSV §3
ContrO”ed A E )y N=4968 N=3582
e Post-hoc VE analysis of single-dose adjuvanted ﬁ}ﬁ £ nenaes *3_,
RSVPreF3 over 1-3 RSV seasons (2021-2024) in s0von e N=4088 N=4988
COPD/asthma patients. (1:1) "}s ‘/@
. . . . N=12,498 N=10,031 N=10,031
e RSV season is defined as 1 October — 30 April in
NH and 1 MarCh - 30 September II"I SH RSV 51-3 Post-hoc analysis [%
* RSV ARI cases were confirmed by RT-PCR. R 260 YOA with

COPDfasthma

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



“BT}E“ RSV ARI-related complications Number of events/N
Adjuvanted

RSVPreF3 | 1acebo
21 pre-existing cardiorespiratory condition 82.5%
S 65 6% — 212577 11/2504
51-3 0 BI2577 35/2504
S1 — 0/1181 71161
$1-3 T8.8% o 31181 1911161
Asthma 53.0%
51 & | e 211226 4/1160
51-3 = 5/1226 19/1160

-250 -100 -50 0 50 100

VE (%, 95% Cl)

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



C]l& RSV ARI-related respiratory disease exacerbations _Number of events/N

Adjuvanted
RSVPreF3 ' iacebo
COPD 100%
S1 - 0/1181 6/1161
73.9%
§1-2 — " 211181  11/1161
S1-3 " 311181  13/1161
Asthma 17 9o
S1 p = 211226  3/1160
57.0%
S1-2 = 311226  9/1160
66.3%
S1-3 - 311226  12/1160
450 -100 0 100

VE (%, 95% CI)

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



Overall population

Participants with COPD Participants with asthm

a

Adjuvanted Adjuvanted Adjuvanted
RSVPreF3 Placebo RSVPreF3 Placebo RSVPreF3 Placebo
N=12 468 MN=12,498 N=1181 N=1161 N=1226 N=1160
RSV ARI 131 435 13 58 18 61
episodes
SCS
n (%) 11 (8.4) 42 (9.7) 2 (15.4) 13 (22.4) 4 (22.2) 14 (23.0)
Antibiotics
n (%) 26 (19.8) 123 (28.3) 6 (46.2) 32 (55.2) 6 (33.3) 26 (42.8)
SCS
57.7%
Overall population L )
74.1%
Participants with COPD
o , 56.6%
Participants with asthma i
Antibiotics
66.9%
Overall population —a—
.. . 69.9%
Participants with COPD =
o . 63.8%
Participants with asthma L
-50 0 50 100

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

VE against first occurrence of an RSV ARI episode requiring SCS or
antibiotic treatment, $1-3 (%, 95% CI)
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