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Objectives

• Discuss the heterogeneity of COPD, and how exacerbations affect future outcomes

• Discuss the role of eosinophils as a biomarker in predicting severe COPD and future 
exacerbations

• Discuss the recent approval of dupilumab for COPD, and future areas of investigation



What is COPD?

• GOLD (2024): “A heterogeneous lung condition characterized by chronic respiratory 
symptoms (dyspnea, cough, sputum production and/or exacerbations) due to abnormalities 
of the airways (bronchitis, bronchiolitis) and/or alveoli (emphysema) that cause persistent, 
often progressive, airflow obstruction.”

• In practice multiple progressive lung diseases included such as chronic bronchitis, 
emphysema, asthma/COPD overlap, and some bronchiectasis

• Refractory symptoms including dyspnea on exertion, chronic cough, and increased sputum 
production 



Not All COPD Is The Same

Hersh, C. P., Jacobson, F. L., Gill, R., & Silverman, E. K. (2007). Computed Tomography Phenotypes in Severe, Early-Onset Chronic Obstructive Pulmonary Disease. COPD: Journal of Chronic Obstructive Pulmonary Disease, 4(4), 331–337. https://doi.org/10.1080/15412550701601274





Variability of COPD and Exacerbations

• COPD has heterogeneity in presentation and progression

• Exacerbations drive cost in COPD care

• Identifying patients at risk of exacerbation and mediating that risk is key in COPD care



Progression of COPD

• As COPD progresses, exacerbations 
increase

• However, there is a “high exacerbation” 
phenotype in people even with mild 
COPD

Hurst et al., NEJM 2010; 363: 1128-1138.





Exacerbations Affect Future Outcomes

• COPD exacerbations predict probability 
of future exacerbations

• Clear effect seen on exacerbations and 
mortality

• Biomarkers that could identify 
susceptibility to exacerbation would be 
helpful

Rothnie KJ, et al.. Natural History of Chronic Obstructive Pulmonary Disease Exacerbations in a General Practice-based Population with 

Chronic Obstructive Pulmonary Disease. Am J Respir Crit Care Med. 2018 Aug 15;198(4):464-471.



Eosinophils Known to Have a Role

• Hogg et al. studied surgically resected 
lung tissue of COPD patients to better 
understand small airway obstruction 

• Noted that eosinophils seen in the 
airway of COPD patients, across all 
GOLD stages

N Engl J Med 2004;350:2645-2653



Eosinophils Associated with Exacerbations

• Couillard et al. investigated outcomes of 
severe COPD exacerbations in patients 
with eosinophilia

• Eosinophils associated with increased risk 
of 12-month COPD associated 
readmission, all cause readmission, and 
shorter time to first COPD-related 
readmission

• Eosinophils reflect readmission rates

CHEST 2017; 151(2), 366 - 373



N Engl J Med 2022;386:157-171



Mepolizumab

• COPD with an eosinophilic phenotype

• Two separate trials- METREX and METREO

• METREX- 100 mg dose, patients not initially selected by eosinophil count though subgroup 
with eosinophilia was examined

• METREO- 100 mg and 300 mg dose, all patients had eosinophil level of 150 per cubic mm at 
screening or 300 over last year

• End point- rate of moderate or severe exacerbations

N Engl J Med 2022;386:157-171





FDA Advisory Committee

• Voted against approval of mepolizumab for treatment of COPD- 2018

• Questioned efficacy, variables about patient history (were they asthmatics), and lack of 
consensus definition of eosinophil COPD

• No safety concerns



Benralizumab

• GALATHEA and TERRANOVA trials

• Enrolled COPD patients with frequent exacerbations to receive benralizumab in GALATHEA 
(30 or 100 mg) or TERRANOVA (10, 30, or 100 mg)

• Assessed annualized COPD exacerbation rate ratio at week 56 vs. placebo

• No benefit seen as add on to standard therapy vs. placebo



Dupilumab

• BOREAS trial

• Patients who met eligibility criteria assigned 300 mg dupilumab or placebo once every 2 
weeks for 52 weeks

• Primary endpoint: Annualized rate of moderate or severe exacerbations of COPD

• Secondary endpoints: Changes in prebronchodilator FEV1 and scores on St. George’s 
Respiratory Questionnaire and Evaluating Respiratory Symptoms in COPD (E-RS-COPD)

N Engl J Med 2023;389:205-214



N Engl J Med 2023;389:205-214



Moderate or Severe COPD Exacerbations and Change in Prebronchodilator FEV1 over Time.

Bhatt SP et al. N Engl J Med2023;389:205-214



End Points Corrected for Multiplicity (Intention-to-Treat Population).

Bhatt SP et al. N Engl J Med2023;389:205-214



Conclusions

• Among patients with COPD who had type 2 inflammation as indicated by 
elevated blood eosinophil counts, those who received dupilumab had 
fewer exacerbations, better lung function and quality of life, and less 
severe respiratory symptoms than those who received placebo.



Dupilumab- NOTUS Trial

• Confirmatory second phase 3 trial

• Dupilumab 300 mg or placebo every 2 weeks

• Primary end point: Rate of annualized exacerbations

• Secondary end points: changes from baseline prebronchodilatory FEV1 at 12 and 52 weeks, 
and in SGRQ in week 52

NEJM 390(24): 2274-2283 



Demographic and Clinical Characteristics of the Patients at Baseline (Intention-to-Treat Population).

Bhatt SP et al. N Engl J 
Med2024;390:2274-2283



Cumulative Moderate or Severe COPD Exacerbations and Time to the First Moderate or Severe 
COPD Exacerbation Event during the 52-Week Trial Period.

Bhatt SP et al. N Engl J Med2024;390:2274-2283



Change in Prebronchodilator FEV1 over Time.

Bhatt SP et al. N Engl J Med2024;390:2274-2283



NOTUS Results

• In patients with COPD and type 2 inflammation (elevated eosinophils), dupilumab was 
associated with fewer exacerbations and better lung function than placebo

• Dupilumab approved by FDA on September 27, 2024 as add on therapy for COPD with 
eosinophilic phenotype



Next Directions

• Studies of other agents (IL-5, drugs with other mechanisms)

• Studies of patients with varying eosinophil counts

• More investigation of low inflammation phenotypes



Thank You!


