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COPD State of the Art

By the end of this presentation …
• Appreciate the current burden and realities of COPD
• Understand recent new evidence, and updates to 

recommendations for the optimal management of COPD, with 
view to reducing symptom burden and preventing AECOPD

• Utilize effective interventions and strategies, including 
pharmacologic, non-pharmacologic and healthcare system 
practices, to improve the care and outcomes for patients suffering 
from COPD
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Realities of COPD
• COPD affects >200 million people in the world

̵ 65-100 million of whom have moderate or severe disease1

• COPD is the 3rd leading cause of death globally2,3

̵ 3 million deaths annually (31% more than TB + HIV combined)
• Under-diagnosis and misdiagnosis of COPD is common6

̵ much higher than for hypertension or hypercholesterolemia
• Prevalence, burden, and deaths from COPD are projected to increase 

over the coming decades4,5

̵ with aging of the world’s population, more people will express the long-term 
effects of exposure to COPD risk factors

1WHO. http://www.who.int/gard/1-3.GARD-06-07-K1.pdf.
2Burney PG, et al. Eur Respir J 2015; 45:1239-47.  3Global Burden of Disease Study.  Lancet 2017; 390:1151-1210.  4Mathers CD, et al. PLoS Med 2006; 3:e442.

5WHO. http://www.who.int/healthinfo/global_burden_Disease/projections/en/.  6Talamo C, et al. Chest 2007; 131:60-67.

http://www.who.int/gard/1-3.GARD-06-07-K1.pdf
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‘More’ Realities of COPD …
• COPD is the most common chronic medical condition leading to 

hospitalization in adults1

̵ most frequent cause of ‘ambulatory care preventable’ hospital admission 2

• 25% mortality in AECOPD pts admitted with hypercapnic respiratory 
failure, with overall hospital mortality 7-11% 3

̵ 21% 1-yr / 55% 5-yr mortality for survivors 4
̵ pts with 1st admission for AECOPD, 34% had not been previously diagnosed 5

• Recognition that the impact and consequences of AECOPD are very 
similar to ACS 6,7

1 CIHI, CAD_Hospitalization_Childbirth_Infosheet_ENweb.pdf. 2Public Health Agency of Canada, 2008. 3Budweiser S, et al. Int J COPD 2008; 3:605-618. 4McGhan R, 
et al. Chest 2007; 132:1748-1755. 5Bastin AJ, et al. Chr Resp Dis 2010, 7:91-97. 6Nie, JX, et al. Can Resp J 2007; 14:485-489. 7Thom T, et al. Circulation 2006; 113:e85
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“Refined” ABCD Assessment Tool

Adapted from Global Initiative for Chronic Obstructive Lung Disease (GOLD) - 2019
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Treatment of Stable COPD

Global Initiative for Chronic Obstructive Lung Disease (GOLD) - 2019
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Follow-up 
Pharmacologic 

Treatment

Global Initiative for Chronic Obstructive 
Lung Disease (GOLD) - 2019
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Combination Long-Acting Bronchodilators

Wedzicha JA, et al. Lancet Resp Med 2013; 1(6):442

n=2224 
subjects;

FEV1 < 50% 
predicted;

mean FEV1 = 
1.04 L
[37% 

predicted] 
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Bronchodilation and Pulmonary Rehabilitation

Casaburi R, et al. Chest 2005; 127:809-817

* *Rehabilitation
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Adherence – Effect on Outcomes

Vestbo J, et al.  Thorax 2009; 64:939-943

Kaplan-Meier plot of survival in subjects adherent, and not adherent to therapy (n=6112) 



Bourbeau J, et al.  Can J Resp Crit Care Med 2017; 1(4):222-241
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What’s the Big Deal with AECOPD?
• AECOPD are a ‘gateway’ to: 1,2

̵ accelerated decreases in lung function
̵ worsened quality of life
̵ the next, and more frequent, AECOPD
̵ increased healthcare utilization, including emergency department visits 

and hospitalizations
̵ increased mortality

• Exacerbations are a trigger (‘opportunity’) for patients to come 
to the attention of the healthcare system and for clinicians to 
consider the diagnosis of COPD or to optimize management

1Criner GJ, et al. Chest 2015; 147:883-893.  2Bourbeau J, et al. Can J Resp Crit Care Med 2017; 1:222-241
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Hospital Costs Canada 2016-2017

https://www.cihi.ca/en/which-health-conditions-are-the-most-expensive [accessed March 18, 2019]

https://www.cihi.ca/en/which-health-conditions-are-the-most-expensive
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-25%-15%

Lipson DA, et al. N Engl J Med 2018; 378:1671-1680
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Results
• Mod/severe AECOPD was lower with triple than with either dual, 

regardless of eosinophil level
̵ but greater reduction with eosinophils ≥ 150 cells/µL

• Higher trough FEV1: FF/UMEC/VI vs FF/VI was 97 mLs [p<0.001], and 
vs UMEC/VI was 54 mLs [p<0.001]

• Significant improvement in SGRQ with FF/UMEC/VI
̵ triple therapy -5.5 vs -3.7 and -3.7 (p<0.001)
̵ responder analysis: triple 42% vs 34% and 34% (p<0.001)

• Higher incidence of pneumonia in the ICS groups
̵ FF/UMEC/VI (8%) and FF/VI (7%) vs UMEC/VI (5%)

• Reduction in all-cause mortality with ICS+ therapies 
Lipson DA, et al. N Engl J Med 2018; 378:1671-1680
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All-Cause Mortality

Lipson DA, et al. N Engl J Med 2018; 378:1671-1680

All-cause mortality significantly lower with ICS+ therapy
FF/VI vs UMEC/VI HR 0.61  [0.40-0.93, 39% reduction, p=0.022]

FF/UMEC/VI vs UMEC/VI HR 0.58  [0.38-0.88, 42% reduction, p=0.011]
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Moderate/Severe AECOPD vs Pneumonia
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‘Other’ Triple Therapy Studies in COPD
• Papi A, et al.  Lancet 2018; 391(10125):1076-1084 [‘Tribute’ trial]

̵ in patients with severe/very severe COPD and an exacerbation history, 
BDP/FF/G significantly reduced the rate of moderate/severe AECOPD vs 
IND/GLY, without increasing the risk of pneumonia

• Lipson DA, et al.  Am J Resp Crit Care Med 2017; 196:438-446 [‘Fulfil’ 
trial]

̵ results support the benefits of single-inhaler triple therapy (FF/U/V) 
compared with ICS/LABA therapy in patients with advanced COPD

• Ferguson GT, et al.  Lancet Respir Med  2018; 6:747-758 [‘Kronos’]
̵ fixed triple therapy (BDP/Form/Gly) significantly improved lung function vs

Gly/Form and Bud/Form (open and closed label) in symptomatic COPD 
patients receiving 2 or more maintenance therapies



Chapman KR, et al. Am J Resp Crit Care Med 2018; 198:329-229
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Results
• “We could not confirm non-inferiority of indacaterol/ glycopyrronium 

to triple therapy”
̵ ICS withdrawal led to a reduction in trough FEV1 −26mLs (95% CI, −53 to +1 

mLs), with confidence limits exceeding non-inferiority margin of −50 mLs 
• Annualized rate of moderate or severe COPD exacerbations did not 

differ between treatments indacaterol/ glycopyrronium vs tiotropium 
+ salmeterol/ fluticasone (0.52 vs 0.48; RR 1.08, 95%CI: 0.83 to 1.40)

• Pts with ≥300 blood eosinophils/μL had significantly greater lung 
function loss (RR 0.68) and higher AECOPD risk (RR 1.86)

• Adverse events were similar in the two groups

Chapman KR, et al. Am J Resp Crit Care Med 2018; 198:329-229
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Patient Benefits and Outcomes
• Improved exercise tolerance (64 m in 6MWD) 
• Improved quality of life

̵ SGRQ reduced by 8.3 (52.9 to 44.6) at 3 months, 5.6 at 6 months, 5.3 at 1 year
• Decreased healthcare utilization:

̵ COPD re-admissions reduced by 71%, hospital days by 62%, ER visits by 44% at 1 
year

̵ 3 year follow-up: COPD re-admissions reduced by 64%, hospital days by 29%, ER 
visits by 30%  

• Improved quality of life, enhanced exercise tolerance, reduced 
exacerbations and hospitalizations, and reduced healthcare costs (‘cost-
dominant’).

Saskatoon Health Region Annual Report, LiveWell COPD Chronic Disease Management Program, 2009



Fan VS, et al. Ann Intern Med 2012; 156:673-683
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Unexpected Results!
• study terminated early - increased mortality in CC group [28 deaths vs

10 in UC group; p = 0.003]
̵ ‘COPD’ deaths accounted for the difference

• delay in starting prednisone treatment (6.4 CC vs 7.7 days UC; p = 
0.48) and delay in starting antibiotic treatment (7.0 days CC vs 6.8 
days UC ; p = 0.84)

̵ fundamental failure of the intervention!
• staff had varied backgrounds, with [only] 3 training days

̵ patients with complex COPD and high disease burden require specialized 
attention and expertise

• uncertain goal of the intervention …
̵ ‘keep away from the ER’ vs ‘best care at the earliest time’ 

Fan VS, et al. Ann Intern Med 2012; 156:673-683
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COPD Comorbidities and Coexistent Conditions

Negewo NA, et al. Respiratory Investigation 2015; 53:249-258



Criner GJ, et al.
Am J Resp Crit Care Med 

2018; 198:1151-1164
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Results

106 mLs 39.3 m -7.1 u

Criner GJ, et al. Am J Resp Crit Care Med 2018; 198:1151-1164



Murphy PB, et al.
JAMA 2017; 317:2177-2186
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Time to Re-Admission or Death

Median time to readmission or death in NIV+O2 group was 4.3 months vs 1.4 months in O2 group (adjusted HR 0.49, 95% CI 
0.31-0.77; p=0.002).  12-month risk of readmission or death was 63.4% in the NIV+O2 group vs 80.4% in the O2 group (absolute 

risk reduction 17.0%; 95%CI 0.1%-34.0%)
Murphy PB, et al. JAMA 2017; 317:2177-2186
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Closing Thoughts …
• COPD places a significant burden on patients and their families, as 

well as on our healthcare system
• Research continues to enhance our understanding, and there have 

been refinements in recent position statements and evidence-
based guidelines [GOLD, and CTS Pharmacotherapy in Patients 
with COPD]

• We genuinely have many effective pharmacologic, non-
pharmacologic, and healthcare system interventions and 
strategies to improve the care and outcomes for patients 
suffering from COPD
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