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Discussion

• Goals of management
• GOLD Categorization
• Non-pharmacologic therapies
• Medications
o Bronchodilators
o Inhaled steroids
o Azithromycin
o Roflumilast
o Biologics
o PDE 3-4
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Goals of Therapy for Stable COPD

Global  Initiative for Chronic Obstructive Lung Disease (GOLD).
Global  Strategy for the Diagnosis, Management and Prevention of COPD‐2017. 
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GOLD Document

Global Strategy For The Diagnosis, Management and Prevention of 
COPD
• “Recommendations for diagnosis, assessment and treatment of

COPD”
• Reviews published literature
• Consensus driven by panel of largely academicians

Purpose and disclaimer: “Information’s relevance to, and/or application to, 
a particular patient . . . must be carefully assessed, evaluated, and 
determined by a qualified health care professional treating that patient”

Global Strategy for Diagnosis, Management and Prevention of COPD, 2025. www.goldcopd.com
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• Systematically developed statements to assist 
practitioner and patient decisions about 
appropriate diagnosis and treatment. 

• Rigorously developed.
• Describe recommendations.
• Not fixed protocols. 
o Not a substitute for advice of 

knowledgeable health care professional

Clinical Practice Guideline – Institute of Medicine
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Other “Guidelines”

Up-to-Date®
• Universally used by clinicians 
• Evidence based clinician decision support
• Deliver evidence and recommendations
• A guideline

Other national guidelines, e.g.,
• UK
• Spain
• Australia
• AAFP, USA
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RISK for Future EXACERBATIONS
(Exacerbations per Year)

≥ 2 moderate exacerbations 
or 

≥ 1 leading to hospitalization  

0 or 1 moderate exacerbaions
(not leading to hospitalization)  

E

A B
mMRC 0‐1
CAT< 10

mMRC 0 ≥ 2
CAT ≥ 10

Current SYMPTOMS

COPD Classification, GOLD
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RISK for Future EXACERBATIONS
(Exacerbations per year)

≥ 2 moderate exacerbations 
or 

≥ 1 leading to hospitalization  

0 or 1 moderate exacerbations
(not leading to hospitalization)  

E

A B

mMRC 0‐1
CAT < 10

mMRC ≥ 2
CAT ≥ 10

Current SYMPTOMS

COPD Classification, GOLD
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mMRC Dyspnea Scale

Global Strategy for the Diagnosis, Management and Prevention of COPD-2018.  goldcopd.org/. 

Description of BreathlessnessGrade
I only get breathless with strenuous exercise0
I get short of breath when hurrying on level ground or 
walking up a slight hill

1

On level ground, I walk slower than people of the same age 
because of breathlessness, or have to stop for breath when 
walking at my own pace

2

I stop for breath after walking about 100 yards or after a few 
minutes on level ground

3

I am too breathless to leave the house or I am breathless 
when dressing

4
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1) acute worsening of respiratory symptoms beyond day-to-day variations 
2) results in additional therapy

Global Strategy for the Diagnosis, Management, and Prevention of Chronic Obstructive Pulmonary Disease, 2022 Report. www.goldcopd.org.

Moderate exacerbation: Treated with systemic 
corticosteroids and/or antibiotics

Mild exacerbation: Worsening of symptoms, 
often self-managed by patient, and NOT treated 
with systemic corticosteroids and/or antibiotics

Severe exacerbation: Results in hospitalization 
or ED visit > 24 hours
Unreported exacerbations

Exacerbation Severity – Classic Definition
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Rome Proposal - Updated Definition of COPD 
Exacerbation and Severity Classification

Figure from Celli BR, et al. Available at: “An Updated Definition and Severity Classification of Chronic Obstructive Pulmonary Disease Exacerbations.” Celli BR, 
et al. Am J Respir Crit Care Med 2021; 204: 1251-1258. 

Confirm COPD Exacerbation diagnosis and determine severity

An event characterized by 
• dyspnea and/or cough and sputum
• worsen over ≤14 days,
• may be accompanied by tachypnea and/or

tachycardia and
• often associated with increased local and

systemic inflammation caused by airway
infection, pollution, or other insult to the
airways
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Criteria for judging severity Severity

Dyspnea VAS < 5 
RR < 24 breaths/min
HR< 95 bpm
SaO2 ≥ 92% on room air (or patient's usual oxygen prescription) AND change ≤ 3% (when known)
CRP > 10mg/L (if obtained)

Mild (default)

Dyspnea VAS ≥ 5 
RR ≥ 24 breaths/min
HR ≥ 95 bpm
SaO2 < 92% breathing ambient air (or patient's usual oxygen 

prescription) AND change > 3% (when known)
CRP ≥10mg/L 
ABG hypoxemia (PaO2 ≤ 60 mmHg) and or/ hypoxemia 

(PaCO2 > 45 mmHg) but no acidosis (pH >7.35)

Moderate 
(meets at least 

3 of 5)

ABG may show hypercapnia and acidosis - PaCO2 > 45 mmHg and pH 
<7.35Severe 

Celli BR. AJRCCM, 2021; 204(11):108.
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Goals of Therapy for Stable COPD

Global  Initiative for Chronic Obstructive Lung Disease (GOLD).
Global  Strategy for the Diagnosis, Management and Prevention of COPD‐2017. 
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Non-pharmacologic therapy for COPD
• Disease-state education

• Exacerbation recognition / management
• Smoking cessation **.   Avoid other inhalant risk.
• Vaccinations
• Medication education

• Role, expectations. Assess response. Inhaler demonstration / teach-back.
• Nutrition therapy
• Pulmonary rehabilitation
• Supplemental oxygen
• Non-invasive positive pressure ventilation
• Lung volume reduction surgery, bronchoscopic valves
• Palliative care
• Lung transplantation
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Vaccinations

•SARS-CoV-2 regularly
• Influenza yearly
•Pneumococcal pneumonia, PCV-20
•Whooping cough – Tdap
•RSV
•Herpes Zoster
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Oxygen therapy in stable COPD

• Continuous oxygen recommended for patients with severe resting 
hypoxia (PaO2 <55 mmHg) or (PaO2 <88%). 

• With right heart strain/polycythemia (PaO2 56-59, O2 sat%)
• Prolongs survival (NOTT Trial,1980)

• Moderate hypoxia - LOTT trial
• Normal resting oxygen saturation
• Moderate desaturation with 6-minute walk (>80% for >5 minutes and 

<90%)
• Supplemental oxygen provided for half of the subjects
• No difference in mortality, hospitalization or QOL measures
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Pulmonary rehabilitationComprehensive program
6 - 12 weeks, longer is better
• Lower extremity aerobic

exercise
• UE exercise, strengthening,

flexibility
• Education
• Nutrition
• Counselling
• Disease management

Richard Casaburi, NEJM March 26, 2009

Pulmonary rehabilitation
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Defining modern pulmonary rehabilitation; ATS report. Ann ATS 2021
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Traditional pulmonary rehabilitation improves

• Symptoms - dyspnea
• Limb muscle function - strength
• Exercise capacity – lower extremity aerobic exercise
• Emotional function – anxiety, depressive symptoms
• Respiratory related quality of life – health status
• Knowledge and behavior of collaborative self-management
• Exacerbations – health care utilization
• Self-efficacy
• Health economic benefits
• Decreased mortality, especially when started <90 days after

hospitalization
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Outcomes of Pulmonary Rehabilitation

Courtesy of Richard Casaburi, MD

Increase in exercise duration (Δ tlim) in constant work rate 
exercise testing.  Bronchodilator response from 19 studies 
with 1847 participants; rehabilitation response from 11 
studies with 559 individuals (Puente, 2016) 

Reduction in dyspnea by the transitional dyspnea index 
(TDI).  Bronchodilator responseA from 7 studies with 4163 
individuals; rehabilitation response from 7 studies with 476 
individuals (Mahler, 2005); corroboration from Ni, 2014, 
Zanini, 2015 and Ambrosino, 2008. 
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Outcomes of Pulmonary Rehabilitation

Courtesy of Richard Casaburi, MD

Improvement in health-related quality of 
life by St. George’s Respiratory 
Questionnaire (ΔSGRQ, lower score 
indicates improvement).  Bronchodilator 
response from 25 studies with 27,024 
individuals (Kew, 2014); corroboration 
from Karner, 2016 and Ni, 2014.  
Rehabilitation responses from 19 studies 
with 1146 individuals (McCarthy, 2015). 
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Pulmonary
Rehabilitation

Peter Lindenauer, JAMA. 2020 May 12; 323(18): 1–11.
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Non-invasive positive pressure ventilation (NIPPV)

• 2014 study with 195 patients with stable 
GOLD Stage IV COPD and hypercarbia (PaCO2 > 52) 

• NIPPV targeted to reduce CO2 by 20% or < 48 mmHg
• 1-year mortality was 12% (12 of 102 patients) in the intervention 

group and 33% (31 of 93 patients) in the control group; hazard 
ratio 0.24 (95% CI 0.11-0.49; p=0.0004)

• NIPPV can improve survival in stable severe COPD patients with 
hypercarbia when added to standard treatment

Thomas Khonlein. Lancet Respir Med 2014 Sep;2(9):698-705.

Do Not Distribute



Surgical Treatments 

• Lung volume reduction (LVRS) * 
• Reduces hyperinflation and improves dyspnea
• Prolongs survival compared to medical therapy in 

patients with severe COPD, upper lobe 
predominant emphysema, and low exercise 
capacity. 

• Endobronchial valves – newer alternative

* Fishman et al. N Engl J Med 2003; 348(21): 2059-73.
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Supportive/Palliative care

• Involves symptom management, not just end of life care
• Can address need for nutritional support, psychological support

and pharmacologic treatment for anxiety and breathlessness that
persists despite maximal traditional management

• Nutritional supplementation can improve respiratory muscle
strength and overall health

• Opiates can improve dyspnea
• Advance care planning can address questions and concerns for

both patients and families
GOLD Guidelines 2025
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Frequent COPD Exacerbations: Long-term Management

•Frequent 
Exacerbations: 

• 1 Hospitalization
or 

• 2 or more uses of 
glucocorticoids per year

• Reassess Diagnosis
• Mitigation of environmental risk 

factors (smoking, dust, pollen, 
etc.)

• Optimize inhaled therapies
• LAMA, LABA
• Good inhaler technique?

• If symptoms persist, consider 
add-on therapy
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Immunologic 
Processes in 
COPD

< 300 cell/uL > 300 cell/uL
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LABA / 
LAMA: 
Mechanisms

Yamada, M., & Ichinose, M. (2018). The cholinergic pathways in inflammation: A potential pharmacotherapeutic 
target for COPD. Frontiers in Pharmacology, 9(December), 1–9. https://doi.org/10.3389/fphar.2018.01426

Bronchodilation Decreased Inflammation
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Chronic 
Azithromycin

• Antibiotic, antinflammatory
• 2017 metanalysis of 4 trials:

• Reduced risk of COPD
exacerbations by 24%

• Increased time to next
exacerbation by 80 days

• Effect observed in former,
but not current, smokers

• Dose, PO: 250 mg Daily or 500
mg 3x week

• Monitor QTc and hearing
Wu, S., Tian, X., Mao, Q. et al. Azithromycin attenuates wheezing after pulmonary inflammation through inhibiting histone H3K27me3 hypermethylation mediated by EZH2. Clin Epigenet 15, 12 (2023). 

Wedzicha JA, Calverley PMA, Albert Rk et al.. Prevention of COPD exacerbations: a European Respiratory Society/American Thoracic Society guideline. Eur Respir J. 2017 Sep 9;50(3):1602265
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Roflumilast

• Phophodiesterase 4 (PDE4) 
Inhibitor

• 2020 Cochrane Review, 42 
studies, 25,000 patients

• 22% reduction in 
exacerbations

• 50 mL improvement to FEV1
• ONLY indicated if 

FEV1<50% predicted
• Dosing: 250 mcg daily x 4 

weeks, then 500 mcg daily to 
reduce GI side effects (5%-10%)

Mulhall, A. M., et al. (2015). Phosphodiesterase 4 inhibitors for the treatment of chronic obstructive pulmonary disease. Expert Opinion on Investigational Drugs, 24(12), 
Janjua, S., et al. (2020). Phosphodiesterase-4 inhibitors for chronic obstructive pulmonary disease. Cochrane Database of Systematic Reviews, 2020(5)
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Biologics: Dupilumab
• Human antibody targeting interleukin 4

(IL-4) and IL-13 receptors
• Cytokines in allergic inflammation

signaling type 2 helper T lymphocytes
(Th2)

• BOREAS: 468 patients with uncontrolled
COPD and eosinophils >300 cells/uL

• Reduced mod/severe exacerbations
by 33%

• Increased FEV1 by 160 mL
• Approved for COPD Patients with

uncontrolled symptoms despite therapy
AND elevated eosinophils

• Dosing: 300 mg SubQ every other week

Bhatt SP, et al. Abdulai RM; BOREAS Investigators. Dupilumab for COPD with Type 2 Inflammation Indicated by Eosinophil Counts. N Engl J Med. 2023 Jul 20;389(3):205‐214. doi: 
10.1056/NEJMoa2303951. Epub 2023 May 21. PMID: 37272521.
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Tezepelumab
• Human monoclonal antibody, targets 

Thymic Stromal Lymphopoetin (TSLP)
• TSLP = Epithelial cell-derived 

cytokine
• Antibody binding prevents TSLP from 

binding to receptors
• Approved for add-on maintenance 

therapy in severe asthma
• COURSE Study, Phase 2a:

• 333 COPD patients > 2 mod to severe 
exacerbations despite therapy

• Reduced COPD exacerbation 
frequency by 37% ONLY in patients 
with Eos > 150 cells/uL

Emson C, et al. CE. CASCADE: a phase 2, randomized, double‐blind, placebo‐controlled, parallel‐group trial to evaluate the effect of tezepelumab on airway inflammation in patients with 
uncontrolled asthma. Respir Res. 2020 Oct 13;21(1):265. doi: 10.1186/s12931‐020‐01513‐x. PMID: 33050900; PMCID: PMC7550845.

D. Singh,etal. on behalf of the CO URSE study investigators. Tezepelum ab in Adults W ith M oderate to Very Severe Chronic O bstructive Pulm onary Disease (CO PD): Efficacy 
and Safety From  the Phase 2a CO URSE Study (abstract).Am  J Respir Crit Care M ed 2024;209:A2782.
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New Medications: Reduce COPD Exacerbations

1

Dupilimab      (Dupixent)
Ensifentrine  (Ohtuvayre)
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Ensifentrine For Inhalation

Dosage and Administration
3 mg (one ampule)
twice daily by inhalation using a
nebulizer

Average nebulization time: 7 minutes
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PDE3, PDE4
PDE3, PDE4

Macrophage 
PDE3, PDE4

Neutrophil 
PDE4

Eosinophil 
PDE4

Fibroblasts 
PDE3, PDE4

T-Cell 
PDE3, PDE4

PDE 3/4 Inhibition
Airway smooth muscle1-4 Inflammatory
Cells1,5,6

Epithelial cells1,7,8

cAMP=cyclic adenosine monophosphate; CFTR=cystic fibrosis transmembrane regulator; PDE=phosphodiesterase.
1Zuo H, et al. Pharmacol Ther. 2019;197:225‐242.; 2Calzetta L, et al. J Pharmacol Exp Ther. 2013;346(3):414‐423.; 3Calzetta L, et al. Pulm Pharmacol Ther. 2015;32:15‐23.; 
4Venkatasamy R, et al. Br J Pharmacol. 2016;173(15):2335‐2351.; 5Boswell‐Smith V, et al. J Pharmacol Exp Ther. 2006;318(2):840‐848.; 6Franciosi LG, et al. Lancet Respir Med. 
2013;1(9):714‐727.; 7Turner MJ, et al. Am J Physiol Lung Cell Mol Physiol. 2016;310(1):L59‐L70.; 8Turner MJ, et al. Am J Physiol Lung Cell Mol Physiol. 2020;318(5):L908‐L920.

cAMP
Bronchial relaxation

cAMP

cAMP

CFTR activation

Ciliary function
Cell activation, 
recruitment

Bronchodilation Anti-Inflammatory Mucociliary
Clearance
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Inclusion/Exclusion Criteria

Key Inclusion Criteria
• Age 40-80 years
• Current or former smoker, ≥10 pack years
• Symptomatic COPD

o ≥2 on mMRC Dyspnea Scale
• Lung function:

o FEV1/FVC < 0.70
o Post bronchodilator FEV1 ≥30% and

≤70%
• Allowed concomitant maintenance therapy
o None
o Stable LABAor LAMA+/- ICS

Anzueto A, et al. Am J Respir Crit Care Med. 2023;208(4):406-416.

KeyExclusion Criteria:
• History of asthma
• Hospitalizations for COPD, pneumonia, or

COVID-19 in the 12 weeks prior to
screening

• COPD exacerbation requiring oral or
IV steroids within 3 months of
screening

ENHANCE 1 & 2
• Efficacy / safety randomized,

controlled trials
• 24 – 48 week duration
• N=1549
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Anzueto A, et al. Am J Respir Crit Care Med. 2023;208(4):406-416

Key Endpoints

Primary Endpoint:
• Average FEV1 AUC over 12 hours at Week 12 

Secondary Endpoints:
• Peak FEV1 over 4 hours at Week 12
• St. George’s Respiratory Questionnaire (SGRQ) Total Score

and Responder Rate at Week 24
• Morning trough FEV1 at Week 12

Additional endpoints:
• Moderate/Severe COPD Exacerbation Rate Frequency and

Time to First at Week 24
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Anzueto A, et al. Am JRespir Crit Care Med. 2023;208(4):406-416.
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Primary Endpoint
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+35 mL
morning trough FEV1
vs placebo (p<0.05)

+147 mL peak FEV1
vs placebo (p<0.05)

+87 mL average
FEV1 AUC0‐12h vs
placebo (p<0.05)
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Ensifentrine 3 mg Placebo

+94 mL average
FEV1 AUC0‐12h vs
placebo (p<0.05)

+146 mL peak FEV1
vs placebo (p<0.05)

+49 mL
morning trough FEV1
vs placebo (p<0.05)

ENHANCE-1 Trial ENHANCE-2 Trial
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n=282*
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n=291
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Week 12 Average Change from Baseline: FEV1 AUC0‐12h

Anzueto A, et al. Am JRespir Crit Care Med. 2023;208(4):406-416.
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Ensifentrine 3 mg BID (n=477) Placebo BID (n=283) Ensifentrine 3 mg BID (n=498) Placebo BID (n=291)
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D

MCI
D

*
*

*

ENHANCE-1 Trial ENHANCE-2 Trial

SGRQ Total Score at Week 24 was evaluated as a secondary endpoint in the ENHANCE-1 and ENHANCE-2
study protocols.

SGRQ Total Score
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• SGRQ response was defined as an improvement in score ≥ 4

SGRQResponder Rate

Sciurba F, et al. Presented at ATS, May 19-24, 2023; Washington, DC.

OddsRatio
[95% 
Confidence 
Interval]

PlaceboEnsifentrineSGRQ
Responder Rate
at Week 24

1.49 [1.07-2.07]45.9%58.2%ENHANCE-1

0.92 [0.66-1.29]50.3%45.4%ENHANCE-2
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Moderate/Severe Exacerbation Rate at 24 Weeks

Exacerbations defined as worsening of symptoms requiring a minimum of 3 days of treatment with oral/systemic steroids and/or antibiotics (moderate) OR hospitalization (severe). 
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The time to first moderate or severe COPDexacerbation and the annual rate of moderate or severe COPDexacerbations were evaluated for ensifentrine compared with 
placebo in ENHANCE-1 and ENHANCE-2 as prespecified exploratory analyses to support the primary endpoint. These observations were not statistically significant as the 
exacerbation endpoints were not included in the analysis hierarchy and thus were not controlled for multiplicity.
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0.41

Placebo0.1

0.2
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0.4

0.5

36%
Rate

Reduction
rate ratio (95%
CI)= 0.64 (0.40,

1.00)

0.42

0.24

0 0
Ensifentrine Placebo

0.1

0.2

0.3

0.4

0.5

Ensifentrine

43%
Rate
Reduction

rate ratio (95% CI) =
0.57 (0.38, 0.87)

ENHANCE-1 Trial ENHANCE-2 Trial

Anzueto A, et al. Am JRespir Crit Care Med. 2023;208(4):406-416.
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Adverse events over 24 weeks: Pooled Datax

ICER Evidence Report, July 16, 2024

Safety population
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Based on your knowledge of Ensifentrine, how would 
you use it in your patients?

A. To reduce COPD exacerbations
B. To improve dyspnea and lung function
C. To reduce COPD exacerbations and improve 

dyspnea / lung function
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Based on your knowledge of Ensifentrine, how would 
you use it in your patients?

A. As an alternative to dual bronchodilators
B. As an add-on to dual bronchodilators
C. As an alternative to triple therapy (LAMA, LABA, ICS)
D. As an add-on to triple therapy
E. All the above
F. In another way
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“ significantly improved lung function and dyspnea, 
inconsistent quality of life effects. Reduction in 
exacerbation rate suggested but populations not 
enriched for exacerbation risk. Not designed to 
assess impact on top of LABA/LAMA, 
LABA/LAMA/ICS so can not position it in our 
algorithm.”

Ensifentrine and GOLD, 2025
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“GOLD medication recommendations are based on 
best available evidence from published literature 
and not on labeling directives from government 

regulators. Does not make recommendations for 
therapies that have not been approved by at least 

one major regulatory agency.”

Ensifentrine and GOLD
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Up To Date, July 2024

• As an alternative bronchodilator in COPD patients requiring 
dual bronchodilator therapy but unable to tolerate one of 
the other inhaled agents.

• As an add-on agent in those with persistent dyspnea or 
exacerbations despite LAMA, LABA, and inhaled 
glucocorticoids.

• As an add-on to LAMA-LABA therapy in those with 
dyspnea who are less likely to benefit from inhaled 
glucocorticoids.
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Double-blind, randomized, placebo controlled, n=942.
Inclusion criteria:

• COPD diagnosis > 12 months
• Chronic bronchitis
• Exacerbations: ≥ 2 moderate or ≥ 1 severe in past year

• ≥ 1 treated w/ systemic steroids
• ≥ 1 while on triple therapy

• Triple therapy for ≥ 3 months
• Eosinophil count ≥ 300 cells/ul at screening
• Cigarette smoking history > 10 pack-years
• Symptomatic: ≥ 2 on mMRC Dyspnea Scale
• Airflow obstruction: FEV1/FVC < 0.70

• Post bronchodilator FEV1 ≥ 30% and ≤ 70%
• 40 – 80 years old

Dupilumab BOREAS Trial

Bhatt SP et al. Dupilumab for COPD. New Engl J Med 2023; 389:205-14.
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Dupilumab BOREAS Trial

Bhatt SP et al. Dupilumab for COPD. New Engl J Med 2023; 389:205-14.

Exacerbation rate
Dupilumab 0.78

Placebo 1.10

Rate ratio - 0.70
(95% CI 0.58-

0.86) 
(p<0.0001)
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Dupilumab BOREAS Trial

Bhatt SP et al. Dupilumab for COPD. New Engl J Med 2023; 389:205-14.

FEV1 pre-BD
Dupilumab 0.78

Placebo 1.10

Rate ratio - 0.70
(95% CI 0.58-

0.86) 
(p<0.0001)

Tez
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Tezepelumab Exacerbation Effects
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LABA/LAMA ICS

Azithromycin

Dupilumab
Tezepelumab

Roflumilast
Ensifentrine

On horizon

Immunologic 
Processes in 
COPD
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Frequent 
COPD 
Exacerbations: 
Add-on 
Therapy

UPTODATE.COM, 2025
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What is a COPD Phenotype (Subtype)?

• “a single or combination of disease
attribute(s) that describe differences
between individuals with COPD as they
relate to clinically meaningful
outcomes (symptoms, exacerbations,
response to therapy, the rate of disease
progression, or death)”

Han MK, Agusti A, Calverley PM, et al. Chronic obstructive pulmonary disease phenotypes: the future of COPD. Am J Respir Crit Care Med. 2010; 
182(5):598–604.
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Endotype vs. Subtype

Endotypes:
• Alpha‐1 Antitrypsin Deficiency
• Eosinophilic (+/‐ Th2 high 

inflammation) airway 
inflammation

• Neutrophilic airway 
inflammation

Subtypes:

Endotype: 
A subtype defined functionally and pathologically by a distinct molecular 
mechanism or distinct treatment responses
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Multiple Identified and Novel COPD Subtypes
Systemic 

Inflammation Chronic 
Hypoxemia

Frequent 
Exacerbations

Chronic Respiratory 
Failure/Hypercapnia

Exercise/ Activity 
Intolerance/ 
Hyperinflation

Comorbidities
Cardiac, Nutritional

COPD
Chronic Cough 
and Sputum

Symptom Burden
Radiologic 

Airway (CB, bronchiectasis), 
Emphysema

Asthma COPD Overlap  
(ACO)

Chen X et al. Front. Med. 2013;7(4):425-432. Oga T et al. Chest. 2005;128:62-69. Westwood M et al. Respir Res. 2011;12:40.

Preserved ratio impaired spirometry (PRISm)

Smokers with Preserved Lung Function and symptoms
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Katial et al. JACI: In Practice 2017. 5(2): S1-S14.

Do Not Distribute



Krings JC et al. JACI Pract 2019;
7:1379 92
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