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} Review the diagnosis and assessment of the patient with COPD

} Highlight current treatment strategies for stable COPD



} GOLD guidelines
} Medications
◦ Inhaled corticosteroids and Triple therapy
◦ “non-inhaled” therapies

} Oxygen and non-invasive ventilation
} Bronchoscopic Lung Volume Reduction
} Redefining COPD
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} Common, preventable, treatable 
} Persistent symptoms and airflow limitation 
} Airway and/or alveolar abnormalities 
} Exposure to noxious particles or gases
} Host factors, abnormal lung development
} Comorbidities

Global Initiative for Chronic Obstructive Lung Disease 2020
www.goldcopd.org



} Symptoms
} Airflow limitation
} Exacerbation risk
} Comorbidities

www.goldcopd.org



http://www.catestonline.org/



Mahler DA, Chest 1988;93:580



Global Strategy for Diagnosis, Management and Prevention of COPD

Classification of Severity of Airflow 
Limitation in COPD*

In patients with FEV1/FVC < 0.70:

GOLD 1: Mild FEV1 > 80% predicted     

GOLD 2: Moderate 50% < FEV1 < 80% predicted

GOLD 3: Severe 30% < FEV1 < 50% predicted

GOLD 4: Very Severe FEV1 < 30% predicted

*Based on Post-Bronchodilator FEV1
© 2014 Global Initiative for Chronic Obstructive Lung Disease



Hurst JR, NEJM 2010; 
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Crapo J, ed.,
Atlas of COPD, 2009
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} Earlier studies:
◦ Reduce exacerbations
◦ May reduce FEV1 decline

} Side effects
◦ Increase risk of pneumonia
◦ Dysphonia, hoarseness, oral candidiasis

} GOLD: Consider if blood eosinophils>300 or >100 with 
exacerbation history

Calverley, NEJM 2007;356:775
Magnussen, NEJM 2014;371;1285
Vestbo, NEJM 2016;375:1253
Vestbo, Lancet 2016;387:1817



} CBC with differential
} Alpha-1 antitrypsin deficiency
◦ 1-2% of COPD in USA
◦ AAT level +/- genotype or protein phenotype

} All adults with:
◦ COPD
◦ Emphysema
◦ Asthma with irreversible airflow obstruction

Silverman EK, N Engl J Med 2009; 360:2749-2757
Miravitlles M, ERJ 2017; 50: 1700610
Sandhaus RA, JCOPDF 2016; 3(3): 668-682



Lipson, NEJM 2018;378:1671

n engl j med 378;18 nejm.org May 3, 2018 1675

Triple vs. Dual Ther apy in Patients with COPD

ceiving triple therapy including an inhaled gluco-
corticoid, a LABA, and a LAMA; 29% were re-
ceiving an inhaled glucocorticoid and a LABA; 
and 8% were receiving a LAMA and a LABA. De-
tails on medications at trial entry are provided 
in Table S4 in the Supplementary Appendix. After 
the initiation of investigational medication, the 
rate of premature discontinuation of treatment 
was lower in the triple-therapy group than in the 
dual-therapy groups; 758 patients (18%) with-
drew from triple therapy, 1040 (25%) from flutic-
asone furoate–vilanterol, and 566 (27%) from 
umeclidinium–vilanterol.

Primary Efficacy Analysis
The rate of moderate or severe exacerbations 
during treatment among patients assigned to 
triple therapy was 0.91 per year, as compared 
with 1.07 per year among those assigned to 
f luticasone furoate–vilanterol (rate ratio with 
triple therapy, 0.85; 95% confidence interval [CI], 
0.80 to 0.90; 15% difference; P<0.001) and 1.21 
per year among those assigned to umeclidinium–
vilanterol (rate ratio with triple therapy, 0.75; 
95% CI, 0.70 to 0.81; 25% difference; P<0.001). 
Thus, the rate of moderate or severe exacerba-
tions was significantly lower with the combina-

tion of fluticasone furoate, umeclidinium, and 
vilanterol than with fluticasone furoate–vilanterol 
or umeclidinium–vilanterol (Fig. 1A).

Secondary Efficacy Analyses
Triple therapy was associated with a lower risk 
of moderate or severe exacerbations during treat-
ment than dual therapy, as assessed in a time-to-
first-event analysis. The hazard ratio for triple 
therapy versus fluticasone furoate–vilanterol was 
0.85 (95% CI, 0.80 to 0.91; 15% difference; 
P<0.001), and the hazard ratio for triple therapy 
versus umeclidinium–vilanterol was 0.84 (95% CI, 
0.78 to 0.91; 16% difference; P<0.001) (Fig. 1B).

The annual rate of moderate or severe exacer-
bations was lower with triple therapy than with 
either dual-therapy combination, regardless of 
eosinophil level, although a greater reduction in 
the exacerbation rate was observed in patients 
with eosinophil levels of at least 150 cells per 
microliter. Among patients with eosinophil levels 
of less than 150 cells per microliter, the annual 
rate of moderate or severe exacerbations was 0.85 
(95% CI, 0.80 to 0.91) with triple therapy, 1.06 
(95% CI, 0.99 to 1.14) with fluticasone furoate–
vilanterol, and 0.97 (95% CI, 0.88 to 1.07) with 
umeclidinium–vilanterol. Among patients with 

Figure 1. Moderate or Severe COPD Exacerbations (Intention-to-Treat Population).

I bars indicate 95% confidence intervals. COPD denotes chronic obstructive pulmonary disease, FF fluticasone furoate, UMEC umeclidinium, 
and VI vilanterol.
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Greater effect if eosinophils ≥ 150 cells/ul
Pneumonia rate 50% higher in ICS arms

} N=10,355
} FEV1<50% and ≥1 exacerbation in last yr or FEV1 50-80% and ≥2 exacerbations
} CAT ≥10
} Asthma not excluded



Lipson DA, AJRCCM 2020;201:1508

All subjects

On ICS at screening No ICS at screening



• N=8509
• CAT ≥10
• FEV1 25-65%
• FEV1<50% and ≥1 exacerbation in last yr or FEV1 ≥50% and ≥2 exacerbations
• Exclude current asthma (not past)

Rabe KF, NEJM 2020;383:35



HR 0.73 (p<0.001)

Roflumilast Azithromycin 250mg daily

Severe COPD (FEV1<50%) 
chronic bronchitis
exacerbation history

More effective: older, ex-smokers, 
milder COPD

Martinez, Lancet 2015;385:857
Albert, NEJM 2011;365:689
Han, AJRCCM 2014;189:1503
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} PaO2  ≤55mmHg or SaO2  ≤88%, or
} PaO2  ≤60mmHg or SaO2  ≤89%, 
◦ with cor pulmonale, right heart failure or polycythemia 



1) Moderate hypoxemia 
◦ SpO2 89-93%
◦ Randomized to 24 hr O2

2) Exertional hypoxemia
◦ SpO2 <90%
◦ Randomized to O2 with exercise 

and sleep 
} N=738
◦ 57% / 43% No change in secondary outcomes: 

• 6-min walk distance
• quality of life
• Exacerbations
• lung function



} Hypercapnic respiratory failure: PaCO2>45
} Suggest nocturnal NIV
◦ Stable, not exacerbation
◦ Screen for OSA prior to starting
◦ Target normal PaCO2

} Benefit: improve QoL, possibly reduce exacerbations and 
mortality

} Barriers to implementation

AJRCCM 2020;202:e74-87
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Klooster, NEJM 2015;373:2325 Criner, AJRCCM 2019;200;1354



} N=909 consented, 190 randomized 
} 24 centers
} FEV1 15-45%
} TLC>100%, RV>175%
} Heterogeneous emphysema
} Completed pulmonary rehab
} 2:1 randomization
} Bronchoscopic device to ensure absence of collateral 

ventilation

Criner, AJRCCM 2018;198:1151



Criner, AJRCCM 2018;198:1151

 

 

 

 

Figure 2: Percent of Subjects with FEV1 Change from Baseline to 12-months of ≥≥≥≥15%.  Bars 

represent the percent of subjects with an FEV1 (L) improvement of ≥15% from Baseline to 12-months. (■) 

EBV group, (■) SoC group. p-value for Chi-square test.  
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3a 3b 3c  

   
 

Figure 3: Secondary Endpoints. Changes from Baseline to 12-months for FEV1 (L, Figure 3a), 6-Minute 

Walk Distance (m, Figure 3b), and St. George’s Respiratory Questionnaire (points, Figure 3c). Values are 

Least Square Means ± SEM for n=128 (EBV) and n=62 (SoC).  

 

p-values, least squares mean and SEMs from an analysis of covariance (ANCOVA) with factor of 

treatment and the respective Baseline value as a covariate. Values have been adjusted for multiple 

imputation.  Truncated missing values imputed with multiple imputation (propensity score method). 

Missing values imputed as baseline carried forward for subjects that died prior to completing 12-month 

visit. To control the family-wise type I error rate at 5%, the Hochberg step-up procedure was utilized.  
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Figure 7: Pneumothorax Occurrence from Most Recent Bronchoscopy. Data represent time of 

pneumothorax occurrences following most recent bronchoscopy procedure. Each bar represents the 

number of events per time-period color coded for management of the event:   Observation only;  Chest 

tube only;  Chest tube plus Valve removal. 
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} N=172 randomized
} 31 sites
} FEV1<45%
} TLC>100%, RV>175%
} Heterogeneous emphysema
} No assessment for collateral 

ventilation
} 12% pneumothorax

Criner, AJRCCM 2019;200:1354
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Lange P, NEJM 2015;373:111



Regan, JAMA Intern Med 2015;175:1539

Respiratory impairments are common





Wan E, Resp Res 2014;15:89
Wan E, AJRCCM 2018;198:1397
Wijnant SRA, ERJ 2020;55:1901217

PRISM: 12%

45% with TLC(CT scan)<LLN

COPDGene

Rotterdam

Normal

GOLD 1GOLD 2-4



Lowe KE, et al. Chronic Obstr Pulm Dis. 2019;6:384



} Multidimensional assessment
◦ Symptoms and exacerbation risk

} Bronchodilator first strategy
◦ Dual vs. mono?
◦ Minimize à target ICS use

} Roflumilast or azithro for recurrent exacerbations
} Unclear benefit of supplemental O2 for desaturation with exercise
} Lung volume reduction – valves or surgery
} Redefining COPD
◦ PRISM
◦ Symptoms – consider screening?
◦ CT abnormalities (e.g. LDCT)



} 65yo woman referred for COPD management following 
hospitalization for an exacerbation 

} Antibiotics for “bronchitis” twice per year
} Dyspnea on exertion (MMRC 2) 
} Current smoker ½ pack daily
} Medications: LAMA/LABA daily, albuterol PRN
◦ She developed thrush on LABA-ICS

} FEV1 58% predicted
} O2 sat 92% at rest, 88% with exertion
} CT chest: moderate-severe bilateral upper lobe predominant 

emphysema
} Eosinophil count 150/ul



A. Prescribe supplemental oxygen with ambulation
B. Start roflumilast
C. Start azithromycin daily
D. Re-start ICS
E. Refer for endobronchial valves


