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Objectives 

• Understand the definition and diagnostic criteria for COPD
• Review important changes in GOLD 2025
• Apply evidence based pharmacological and nonpharmacological 

therapies in the management of acute and stable COPD
• Recognize interventions that reduce mortality in COPD
• Recognize opportunities for interventions during hospitalization



Outline

COPD definition, pathogenesis and risk 
factors 

Assessment and diagnosis

Key point in the management of stable 
COPD

Management of acute exacerbation 

COPD and other comorbidities 



What is COPD? 
•Heterogeneous lung condition with 
chronic respiratory symptoms 
(dyspnea, cough, sputum, 
exacerbations)

•Caused by airway (bronchitis, 
bronchiolitis) and/or alveolar 
(emphysema) abnormalities

•Persistent, often progressive airflow 
obstruction



Why it is important to know 
about COPD? 



Pathogenesis: New understanding 



Environmental risk factors 

• Cigarette smoking 
• Even reduced smoking exposure increases the 5-year risk for     

developing COPD in middle aged adults 
• Other types of tobacco (cigar, pipe, …) 
• Environmental tobacco smoker and secondhand smoking 
• Yet it is estimated than half of all COPD cases worldwide are due to 

risk factors other than tobacco 



Environmental risk 
factors 

• Biomass exposure 

• Occupational exposure 

• Air pollution 



Genetic risk factors 

• The best documented genetic risk factors are the mutations in 
SERPINA1 gene that leads to the hereditary deficiency of alpha-1 
antitrypsin (AATD) 

• Test for AATD in all patients with COPD



Assessment and diagnosis 

• A diagnosis of COPD should be considered in any patient who has 
dyspnea, chronic cough or sputum production, a history of recurrent 
lower respiratory tract infections

• And/or a history of exposure to risk factors for the disease

• but spirometry showing the presence of a postbronchodilator 
FEV1/FVC < 0.7 is mandatory to establish the diagnosis of COPD.
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Diagnostic 
updates

Pre-bronchodilator FEV1/FVC > 0.7 may rule 
out COPD unless high clinical suspicion (e.g., 
low FEV1, high symptom burden). 

Post-bronchodilator confirms diagnosis in 
“volume responders” (FVC increase lowers 
ratio). 

Debate on fixed ratio (0.7) vs. lower limit of 
normal (LLN); GOLD retains fixed ratio for 
simplicity. 

“Pre-COPD” and “PRISm” (Preserved Ratio 
Impaired Spirometry) for symptomatic patients 
without airflow obstruction. 



© 2024, 2025 Global Initiative for Chronic Obstructive Lung Disease

Teaching 
Slide Set



© 2024, 2025 Global Initiative for Chronic Obstructive Lung Disease

Teaching 
Slide Set



© 2024, 2025 Global Initiative for Chronic Obstructive Lung Disease

Teaching 
Slide Set



Pre-COPD and PRISm

PreCOPD: Individuals with respiratory symptoms, lung 
abnormalities (e.g., emphysema on CT), or physiological 
changes (e.g., low diffusing capacity) but no spirometric
COPD (FEV1/FVC ≥ 0.7). Identifies at-risk individuals for early 
intervention to prevent COPD progression.

PRISm: Spirometric pattern with normal FEV1/FVC (≥ 0.7) but 
reduced FEV1 (< 80% predicted). Indicates impaired lung 
function, potentially restrictive or early COPD-related, with 
increased symptom and mortality risk.
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Smoking cessation 

Smoking cessation should be actively pursued in all patients with 
COPD
Effective treatment for tobacco dependence exists
Even brief 3 minutes counseling improve smoking cessation rates 
Pharmacotherapy: varenicline, bupropion, in addition to NRT
? E-cigarettes 



The addition of e-cigarettes to 
standard smoking-cessation 
counseling resulted in greater 
abstinence from tobacco use 
among smokers than smoking-
cessation counseling alone.





Initial pharmacotherapy 

Core Principle: Treatment is tailored based on symptom burden (e.g., dyspnea, 
assessed via mMRC or CAT scores) and exacerbation history.



Bronchodilators 

Long-Acting Bronchodilators: Long-acting beta-agonists 
(LABA) or long-acting muscarinic antagonists (LAMA) are the 
cornerstone for most patients with confirmed COPD.

•LABA or LAMA monotherapy is recommended for patients with 
mild symptoms (e.g., mMRC 0–1, CAT <10) and low 
exacerbation risk. 





•Dual Bronchodilator Therapy (LABA + LAMA) is preferred for 
patients with moderate-to-severe dyspnea (mMRC ≥2, CAT ≥10) 
or a history of exacerbations 

•It improves lung function, symptoms, and quality of life 
compared to monotherapy. 

•Decreased time to first exacerbation. 





• Short-Acting Bronchodilators (e.g., SABA or SAMA) are used 
as rescue therapy for all patients to manage acute symptoms. 







Inhaled corticosteroids (ICS)

• ICS is not recommended as monotherapy but is used in combination 
(e.g., ICS + LABA or triple therapy) for patients with frequent 
exacerbations (≥2 moderate or ≥1 severe per year) and elevated blood 
eosinophil counts (>100 cells/µL). 

• ICS use is guided by blood eosinophil levels to predict response: 
- >300 cells/µL: Strong benefit for exacerbation reduction.
- 100–300 cells/µL: Moderate benefit. 
- <100 cells/µL: Minimal benefit; ICS may not be indicated unless 
exacerbations persist.





TORCH and SUMMIT

• The TORCH and SUMMIT trial failed to show evidence for the efficacy 
of LABA+ICS combination compared to placebo in reducing mortality 
in COPD patients.



FLAME trial 

• Randomized 3300 patients with COPD and high exacerbation risk to 
indacaterol–glycopyrronium once daily versus salmeterol–fluticasone 
twice daily 

• found the LAMA/LABA combination reduced the annual exacerbation 
rate by 11% compared to ICS/LABA

• Additionally, the salmeterol-fluticasone group had a higher rate of 
pneumonia (4.8 vs 3.2%)



IMPACT trial 

• Randomized over 10000 subjects to triple therapy (ICS/LAMA/LABA) 
or dual therapy (LABA/ICS or LABA/LAMA). 

• Triple therapy resulted in fewer exacerbations (0.91/year) compared 
to LABA/ICS (1.07/year), which in turn was superior to LABA/LAMA 
(1.21/year).



TRIBUTE trial

• Compared triple therapy to LABA/LAMA among 1,500 patients with 
severe, symptomatic COPD 

• found triple therapy had lower rates of moderate to severe 
exacerbations (0.5/year) as compared to LABA/LAMA group 
(0.59/year, p = .04) - several years of treatment to prevent 1 
exacerbation. 

• The benefit of triple therapy was more pronounced in patients with a 
chronic bronchitis phenotype or with > 2% eosinophils at baseline.
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• The SUNSET trial compared de-escalation to LABA/LAMA vs. 
continued triple therapy in patients with moderate-to-severe COPD 
and infrequent exacerbations. Direct de-escalation to LABA/LAMA led 
to a small decrease in lung function (26 mL), with no difference in 
exacerbations. 

• Of note, a subgroup of patients with eosinophil counts >300 at 
baseline had greater lung function loss and higher exacerbation risk.



Technique is critical  

• The importance of education and training in inhaler device technique can 
not be overemphasized 

• The choice of inhaler device will depend on access, cost, and most 
importantly patient’s ability and preference 

• Demonstrate proper inhalation technique when prescribing a device 





Ensifentrine

• Class: Inhaled phosphodiesterase (PDE) 3/4 inhibitor, providing both 
bronchodilator and anti-inflammatory effects.

• Indication: Added to dual bronchodilator therapy (LABA + LAMA) for 
patients with persistent dyspnea or exercise limitation, particularly 
those with moderate-to-severe COPD.

• Evidence: Clinical trials show significant improvement in lung function 
(FEV1) and symptom scores, but its role in reducing exacerbations is 
less clear when combined with LABA + LAMA or triple therapy.



Dupilumab 

• Class: Monoclonal antibody (biologic) targeting IL-4R and IL-13 
pathways, reducing eosinophilic inflammation.

• Indication: First biologic approved for COPD, specifically for patients 
with frequent exacerbations and blood eosinophil counts >100 
cells/µL.

• Evidence: Reduces exacerbation rates and improves lung function in 
eosinophilic COPD, particularly in patients with type 2 inflammation.



Mepolizumab

• Class: a humanized monoclonal antibody that targets interleukin-5

• Evidence :  Treatment with mepolizumab led to a lower annualized 
rate of moderate or severe exacerbations when added to background 
triple inhaled therapy among patients with COPD and an eosinophilic 
phenotype (≥300 cells per microliter) 



Oxygen therapy 

• Long term oxygen therapy (LTOT) > 15 hours per day for patients with 
chronic respiratory failure has been shown to increase survival in 
severe resting hypoxemia. 

• In patients with Stable COPD and moderate resting or exercise 
induced arterial desaturation, LTOT Does not lengthen time to death 
or first hospitalization or provide sustained benefit in health status, 
malfunction and 6-minute walk distance. 



Indications 

• PaO2 ≤ 55 mmHg or SaO2 ≤ 88% with or without hypercapnia confirmed 
twice over a 3-week period. 

• PaO2 55-60 mmHg or SaO2 of 88% if there is evidence of pulmonary 
hypertension or polycythemia (Hct > 55%) 



Ventilatory support 

• NPPV may improve hospitalization free survival in selected patients 
after recent hospitalization, particularly in those with persistent 
daytime hypercapnia (PaCO2>53 mmHg)

• in patients with severe chronic hypercapnia and the history of 
hospitalization for acute respiratory failure, long term and invasive 
ventilation may be considered 



Interventional 
and surgical 
therapies 

Lung volume reduction surgery 
(LVRS)

Lung transplantation 

Bronchoscopic interventions 
(stents, EBV, thermal ablation, ..,)





Exacerbations 

Event characterized by 
dyspnea, and/or cough, and 
sputum production that 
worsen over < 14 days

Increased local and systemic 
inflammation 

Symptoms are not specific Triggers are mainly 
respiratory viral infections



When to 
admit? 

Severe symptoms 

Acute respiratory failure 

Failure to respond to initial medical management 

Presence of serious medical comorbidities 

Insufficient home support 



Pharmacological therapy 

• Bronchodilators

• Corticosteroids 

• Antibiotics 



Bronchodilators 

SABA with or without SAMA 
are the initial 
bronchodilators for acute 
treatment. 

No significant difference in 
FEV1 between using MDIs or 
nebulizers. 

LABA when patients become 
more stable.

No role for IV 
methylxanthines. 



Corticosteroids 

• Shorten recovery time, improve lung function, oxygenation, risk of 
early relapse, treatment failure and length of hospital stay. 

• 40 mg prednisone equivalent for 5 days. Longer courses may be 
associated with increased risk of pneumonia and mortality. 

• PO and IV are equally effective

• ? Less effective in patients with low eosinophils  



Antibiotics 

• Remains controversial
• evidence supports use of antibiotics when patients have clinical signs 

of bacterial infections. 
• Should be guided by local resistance pattern and previous cultures 
• Duration of =< 5 days is recommended 
• Use of biomarkers



Respiratory 
support 

Oxygen therapy

High flow nasal therapy 

Ventilatory support (NIV 
and MV)



Noninvasive mechanical ventilation 

• Preferred initial mode of ventilation 
• Succes rate 80-85%
• Improve oxygenation and acute respiratory acidosis
• Decrease respiratory rate, sensation of breathlessness
• Decrease length of hospital stay
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Prognosis 

• Long term prognosis is poor with 5-year mortality rate of about 50%. 

• Increase the risk of adverse cardiovascular events, especially in the 
first 30 days 



Hospital discharge and follow up 

• Care bundles at discharge (education, optimization of medications, 
correction of inhaler technique, early rehabilitation,…) 

• Sensible but no evidence to support reduction of readmission rate or 
cost effectiveness

• One exception is early rehabilitation 
• Follow up within one month when possible has been related to less 

exacerbation related readmissions



Pulmonary rehabilitation 

• Indicated in all patients with relevant symptoms and or high risk of 
exacerbations

• Improves dyspnea, health status and exercise tolerance in stable 
patients

• Reduces hospitalizations among patients who have had a recent 
exacerbation (≤ 4 weeks from prior hospitalization) 

• Reduction in symptoms of anxiety and depression



Palliative and end of life care

• Opiates, neuromuscular stimulation (NMES), oxygen and fans blowing 
air onto the face can relieve breathlessness. 

• In one study, IR morphine extended exercise endurance time in over 
half of the patients with advanced COPD. 

• No beneficial effect of benzodiazepines in relieving dyspnea 
• Hospitalization may be a trigger to initiate advanced care planning. 



COPD and cardiovascular disease

• Heart failure may mimic or accompany acute COPD

• Increased risk of cardiovascular event during and for at least 90 days 
after acute COPD exacerbation

• Atrial fibrillation is frequent and associated with lower FEV1



Other comorbidities

• Lung cancer is frequently seen in COPD and is a major cause of death
• Osteoporosis, anxiety/ depression are often under-diagnosed and are 

associated with poor health status and prognosis
• GERD is associated with increased risk of exacerbations and poorer 

health status



Take home message
• COPD diagnosis relies on post-bronchodilator FEV1/FVC < 0.7

• Pharmacotherapy prioritizes LABA + LAMA or triple therapy; new 
drugs (ensifentrine, dupilumab, mepolizumab) introduced. 

• Non-pharmacological strategies (rehab, NIV, vaccinations) are critical 
for acute and stable COPD. 

• Hospitalists play a key role in exacerbation management, comorbidity 
assessment, and discharge planning. 



References 
• Global Initiative for Chronic Obstructive Lung Disease. (2025). Global strategy for the diagnosis, management, and prevention of chronic obstructive 

pulmonary disease: 2025 report. https://goldcopd.org/2025-report/

• Lipson, D. A., Barnhart, F., Brealey, N., Brooks, J., Criner, G. J., Day, N. C., Dransfield, M. T., Halpin, D. M. G., Han, M. K., Lange, P., Lomas, D. A., 
Martinez, F. J., Singh, D., & Wise, R. A. (2018). Once-daily single-inhaler triple versus dual therapy in patients with COPD. New England Journal of 
Medicine, 378(18), 1671–1680. https://doi.org/10.1056/NEJMoa1713901

• Rabe, K. F., Martinez, F. J., Ferguson, G. T., Wang, C., Singh, D., Wedzicha, J. A., Trivedi, R., St Rose, E., Ballal, S., McLaren, J., Darken, P., & Aurivillius, M. 
(2020). Triple inhaled therapy at two glucocorticoid doses in moderate-to-very-severe COPD. New England Journal of Medicine, 383(1), 35–48. 
https://doi.org/10.1056/NEJMoa1916046

• Calverley, P. M., Anderson, J. A., Celli, B., Ferguson, G. T., Jenkins, C., Jones, P. W., Yates, J. C., & Vestbo, J. (2007). Salmeterol and fluticasone propionate 
and survival in chronic obstructive pulmonary disease. New England Journal of Medicine, 356(8), 775–789. https://doi.org/10.1056/NEJMoa063070

• Tashkin, D. P., Celli, B., Senn, S., Burkhart, D., Kesten, S., Menjoge, S., & Decramer, M. (2008). A 4-year trial of tiotropium in chronic obstructive 
pulmonary disease. New England Journal of Medicine, 359(15), 1543–1554. https://doi.org/10.1056/NEJMoa0805800

• Sciurba, F. C., Criner, G. J., Christenson, S. A., Martinez, F. J., Papi, A., Roche, N., Bourbeau, J., Korn, S., Bafadhel, M., Han, M. K., Kolterer, S., Miller, K., 
Mouneimne, D., Fletcher, J., Mayer, B., Min, J., & Pavord, I. D. (2025). Mepolizumab to prevent exacerbations of COPD with an eosinophilic phenotype. 
New England Journal of Medicine, 392(17), 1710–1720. https://doi.org/10.1056/NEJMoa2413181

• Auer, R., Schoeni, A., Humair, J.-P., Jacot-Sadowski, I., Berlin, I., Stuber, M. J., Haller, M. L., Tango, R. C., Frei, A., Strassmann, A., Bruggmann, P., Baty, F., 
Brutsche, M., Tal, K., Baggio, S., Jakob, J., Sambiagio, N., Hopf, N. B., Feller, M., Rodondi, N., & Berthet, A. (2024). Electronic nicotine-delivery systems 
for smoking cessation. New England Journal of Medicine, 390(7), 601–610. https://doi.org/10.1056/NEJMoa2308815

• Pellegrino, D., Casas-Recasens, S., Faner, R., Palange, P., & Agustí, A. (2023). When GETomics meets aging and exercise in COPD. Respiratory Medicine, 
216, 107310. https://doi.org/10.1016/j.rmed.2023.107310



Thank you 

• COPD diagnosis relies on post-
bronchodilator FEV1/FVC < 0.7

• Pharmacotherapy prioritizes LABA + 
LAMA or triple therapy; new drugs 
(ensifentrine, dupilumab, 
mepolizumab) introduced. 

• Non-pharmacological strategies 
(rehab, NIV, vaccinations) are critical 
for acute and stable COPD. 

• Hospitalists play a key role in 
exacerbation management, 
comorbidity assessment, and 
discharge planning. 


