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Interventions that reduce the frequency of AECOPD (GOLD 2024)

Intervention Class Intervention

Bronchodilators LABAs
LAMAs
LABA + LAMA

ICS-containing regimens ICS + LABA
ICS + LABA + LAMA

Anti-inflammatory (non-steroid) Roflumilast

Anti-infectives Vaccines
Long Term Macrolides

Mucoregulators N-acetylcysteine
Carbocysteine, Erdosteine

Various others Smoking Cessation
Rehabilitation
Lung Volume Reduction
Vitamin D
Shielding measures (e.g., mask wearing, minimizing social contact, frequent hand washing)

GOLD 2024
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GOLD 2024 reports 2023 ATS guideline for PR

GOLD 2024, Rochester et al. AJRCCM. 2023;208(4):e7-e26.

Recommendations of PR in current reports and guidelines



Choi et al. Chest. 2024;165(2):313-322.

PR is associated with decreased AE & mortality



Choi et al. Chest. 2024;165(2):313-322.

Exacerbations



Choi et al. Chest. 2024;165(2):313-322.

Mortality



Research needs in pulmonary rehabilitation

Rochester et al. AJRCCM. 2023;208(4):e7-e26.



PR after AECOPD

Jenkins et al. Thorax. 2024;79(5):438-447.



PR after AECOPD

Puhan et al. Cochrane Database Syst Rev. 2016;12(12):Cd005305.

Hospital readmission



PR after AECOPD

Jenkins et al. Thorax. 2024;79(5):438-447.

• An update of a previous Cochrane review 

• Searches were conducted from 2015.10-2023.8 

• Studies that initiated PR< 3 wks of hospital discharge. 

• Studies assessing the impact of solely inpatient PR were excluded. 



PR after AECOPD

Hospital readmission Mortality

Jenkins et al. Thorax. 2024;79(5):438-447.



Jenkins et al. Thorax. 2024;79(5):438-447.
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Incremental 
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Endurance 
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SGRQ

CAT

mMRC

Jenkins et al. Thorax. 2024;79(5):438-447.



PR during hospitalization

• Searched up to August 2022

• Searched RCTs that compared in-hospital PR with usual care.

• Safety and efficacy of PR during the hospitalization phase for 

individuals with AECOPD. 

Moecke et al. Ann Am Thorac Soc. 2023;20(2):307-319.



Length of 

stay (LOS)

Moecke et al. Ann Am Thorac Soc. 2023;20(2):307-319.



6MWD

EQ-5D-5L

SGRQ

Moecke et al. Ann Am Thorac Soc. 2023;20(2):307-319.



• Searched from 2020 to 2022

• Searched RCTs that compared in-hospital PR with 

usual care.

• Benefits and Harms of PR during the 

hospitalization phase for individuals with AECOPD. 

Meneses-Echavez et al. Respir Med. 2023;219:107425.

PR during hospitalization



AECOPD-related 

hospitalization 

(4-12 weeks)

AECOPD-related 

hospitalization 

(12-96 weeks)

Meneses-Echavez et al. Respir Med. 2023;219:107425.



Re-exacerbation

Meneses-Echavez et al. Respir Med. 2023;219:107425.



Dyspnea 

(at the end of 

intervention)

Dyspnea 

(long term)

Meneses-Echavez et al. Respir Med. 2023;219:107425.
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LVRS reduces COPD exacerbation risks

Washko et al. Am J Respir Crit Care Med. 2008;177(2):164-169.

Surgical responders : 

improvement in FEV1>200ml / 6mo

• Enrollment criteria 

• FEV1 < 45% predicted 

• bilateral emphysema on chest CT

Surgical cohort experienced an approximate 30% reduction in 

exacerbation frequency



EBV reduces COPD exacerbation risks

• A single-center retrospective analysis of severe emphysema patients 

with EBV implantation. 

• The number of exacerbations before and after ELVR was compared.

• The primary endpoint of the study was the number of exacerbations 

one year after ELVR compared to one year before ELVR.

Brock et al. Respir Med. 2023;218:107399.



• The decline of exacerbation rate was positively associated with the development of complete lobar 

atelectasis at 365-day follow-up 

• r = 0.228, p = 0.009

Brock et al. Respir Med. 2023;218:107399.
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Smoking cessation is associated with reduced risk of 
AECOPD

• Data collected for ACQUIP

• multi-center, randomized trial of a quality 

improvement intervention

• N=23,971

Risk of AECOPD

Sensitivity Analyses to Those Treated for COPD with Ipratropium Bromide

Au et al. J Gen Intern Med. 2009;24(4):457-463.



Au et al. J Gen Intern Med. 2009;24(4):457-463.



Risks and benefits of E-cigarette

Bowler et al. J Gen Intern Med. 2017;32(12):1315-1322.



E-cigarette use is associated with higher nicotine consumption, but not 
lower tobacco consumption

Bowler et al. J Gen Intern Med. 2017;32(12):1315-1322.

(p < 0.001) (p >0.05) 



E-cigarette use is associated with a higher percentage of worsening 
lung function

Bowler et al. J Gen Intern Med. 2017;32(12):1315-1322.



Outcomes of COPD smokers who switched to e-
cigarettes

Polosa et al. Respir Res. 2016;17(1):166.

Polosa et al. IJCOPD. 2018;13:2533-2542.

Polosa et al.Ther Adv Chronic Dis. 

2020;11:2040622320961617.

Retrospective
Prospective 3-yr

Prospective 5-yr



Polosa et al.Ther Adv Chronic Dis. 2020;11:2040622320961617



Polosa et al.Ther Adv Chronic Dis. 2020;11:2040622320961617



Polosa et al.Ther Adv Chronic Dis. 2020;11:2040622320961617
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Effect of vitamin D supplements in AECOPD

• Objective: To explore whether supplementation with high doses of vitamin D could reduce the incidence 

of AECOPD.

• Design: Single-center, double-blind RCT

• Setting: University Hospitals Leuven, Leuven, Belgium.

• Patients: 182 patients with moderate to very severe COPD and a history of recent exacerbations.

• Intervention: 100 000 IU of vitamin D supplementation or placebo every 4 weeks for 1 year.

Lehouck et al. Ann Intern Med. 2012;156(2):105-114.



Lehouck et al. Ann Intern Med. 2012;156(2):105-114.



Severe vitamin D deficiency : serum 25-(OH)D levels <10 ng/mL

Lehouck et al. Ann Intern Med. 2012;156(2):105-114.; Ferrari et al. Respir Med. 2018;139:34-38.

Effect of vitamin D supplements in AECOPD



Effect of vitamin D supplements in AECOPD

Jolliffe et al. Thorax. 2019;74(4):337-345



Effect of vitamin D supplements in AECOPD

Jolliffe et al. Thorax. 2019;74(4):337-345



Effect of vitamin D supplements in AECOPD

• A multicenter, double-blind RCT. 

• Eligible criteria

• COPD patients with ≥1 exacerbations in the preceding year 

• a vitamin D deficiency (15–50 nmol/L) 

• Randomly allocated in a 1:1 ratio 

• 16,800 IU vitamin D3 vs placebo/wk during 1 y. 

• Primary outcome : annual exacerbation rate.

Rafiq et al. Am J Clin Nutr. 2022;116(2):491-499.



Rafiq et al. Am J Clin Nutr. 2022;116(2):491-499.
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Decrease in AECOPD in COVID-19 era

Poucineau et al. Front Med (Lausanne). 2022;9:995016.



Decrease in AECOPD in COVID-19 era

Trujillo et al. Chronic Obstr Pulm Dis. 2021;8(4):572-579.



Trujillo et al. Chronic Obstr Pulm Dis. 2021;8(4):572-579.



Compliances with COVID-19 preventive measures

Trujillo et al. Chronic Obstr Pulm Dis. 2021;8(4):572-579.



Conclusions

• Pulmonary rehabilitation is associated with decreased 
exacerbation risk and mortality

• PR after AE COPD 

• PR during hospitalization

• LVRS and EBV is associated with decreased exacerbation risk

• Smoking cessation is essential. E-cigarette may be used as 
alternative with caution.

• Vitamin D may decrease exacerbation risk in deficient patients 
(<25ng/ml)

• Lesson from COVID-19 era : shielding measure is still 
important!



Thank you for your 
attention.
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