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By the end of this presentation …
• Appreciate the evolving role of triple inhaled therapy 

(LABA/LABA/ICS) in the management of stable COPD
• Recognize the [dis]advantages of [not] appropriately diagnosing COPD
• Understand whether early treatment of mild and moderate COPD 

makes a difference
• Identify the potential role, benefits, and adverse consequences of 

endobronchial valve insertion in patients with advanced COPD
• Acknowledge the role of home NIV and O2 therapy in the long-term 

management of stable COPD patients following severe AECOPD
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Background
• ‘Triple Therapy’ (ICS/LABA/LAMA) is recommended in the GOLD (and 

Canadian Thoracic Society - CTS) management strategy for COPD in 
patients who have clinically significant symptoms despite treatment 
with ICS/LABA or LABA/LAMA, and who are at increased risk for 
frequent or severe exacerbations

• Prior studies have shown triple inhaled therapy has positive effects 
on lung function and symptoms compared with dual therapy

• But there are limitations with prior work, few direct prospective 
comparisons, and thus questions about incremental benefit persist

Lipson DA, et al. N Engl J Med 2018; 378:1671-1680
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Methods
• Phase 3, randomized, double-blinded, parallel-group, multicenter trial (37 

countries)
̵ n=10,355, CAT ≥10, FEV1 ≤50% pred with ≥1 AECOPD in prior 1 year or FEV1 50 -

80% pred with ≥2 moderate or ≥1 severe AECOPD (hospitalization)

• Co-10 endpoint moderate or severe AECOPD vs FF/VI and vs UMEC/VI.  Key 2o

endpoints include trough FEV1, SGRQ, time to mod/severe AECOPD, and 
mortality

R

FF/UMEC/VI 100/62.5/25 µg OD* (n=4151) 

UMEC/VI 62.5/25 µg OD* (n=2070)

FF/VI 100/25 µg OD* (n=4134) Current 
COPD meds

2 weeks

Follow-up

1 week

52 weeks
Double-blind

Lipson DA, et al. N Engl J Med 2018; 378:1671-1680
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-25%-15%

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

And decreased severe AECOPD (hospitalization): FF/UMEC/VI (0.13/yr) vs
FF/VI (0.15/yr) [13%, p=0.06] and vs UMEC/VI (0.19/yr) [34%, p<0.001]
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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

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]
Lipson DA, et al. N Engl J Med 2018; 378:1671-1680
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Moderate/Severe AECOPD vs Pneumonia

Week of Study
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Observations
• In this COPD population, triple therapy significantly decreased 

moderate/severe AECOPD compared to FF/VI and UMEC/VI (and significantly 
less hospitalizations)

• While pneumonia was more frequent in the ICS+ therapy, absolute rates >10x 
less than AECOPD  

̵ reduction in all-cause mortality with ICS+ therapies 
• ‘Other’ Triple Therapy Studies

̵ Papi A, et al.  Lancet 2018, ‘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.  AJRCCM 2017, ‘Fulfil’ trial.  Results support benefits of single-
inhaler triple therapy (FF/U/V) compared with ICS/LABA therapy in advanced COPD

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



Colak Y, et al.
Lancet Respir Med 2017;

5:426-434



COPD Year in Review

Background
• COPD can be diagnosed early using spirometry, but spirometry 

use is only ‘recommended’ in symptomatic smokers [even 
though early stages of COPD may/can be asymptomatic]

• Prior random-sampled population studies have demonstrated that 
~70% of COPD is ‘undiagnosed’1

̵ associated with a significant burden of healthcare use
• Wished to explore the prognosis of individuals with asymptomatic 

and symptomatic, undiagnosed COPD in the general population in 
Denmark

Colak Y, et al. Lancet Respir Med 2017; 5:426-434
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Methods
• Prospective cohort study (Copenhagen General Population Study), 

n=95,288, aged 20–100 yrs
̵ 32,518 (34%) regarded as high risk for COPD (defined as ≥40 yrs with smoking 

≥10 pack-yrs, and without self-reported or prior hospital asthma contact)
• COPD defined FEV1/FVC <70% predicted and <LLN, with FEV1 <80% 

predicted
• Individuals considered undiagnosed if neither a previous COPD hospital 

contact nor medical treatment for COPD was registered
• Linked data (2003-2014) on exacerbations, pneumonia, deaths due to 

respiratory causes, and all cause deaths
̵ Danish Patient Registry, Danish Civil Registration System, and Danish Causes of 

Death Registry
Colak Y, et al. Lancet Respir Med 2017; 5:426-434
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CONSORT Study Profile

78% undiagnosed
71% symptomatic

Colak Y, et al. Lancet Respir Med 2017; 5:426-434
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Results
• 3699 (11%) of participants met the COPD criteria, with median 

follow-up of 6.1 yrs
̵ 2903 (78%) were undiagnosed, of whom 2052 (71%) were symptomatic 

(FEV1 66% predicted)
• Compared to individuals without COPD, undiagnosed symptomatic

COPD:
̵ age and sex-adjusted HR of 15.5 (95% CI 11.0–21.8) for exacerbations, 2.8 

(2.4–3.3) for pneumonia, 4.3 (2.8–6.7) for death from respiratory causes, and 
2.0 (1.8–2.3) for death from all causes

• Compared to individuals without COPD, undiagnosed asymptomatic
COPD:

̵ age and sex-adjusted HR of 5.0 (2.8–8.9) for exacerbations, and 1.7 (1.3–2.2) 
for pneumonia

Colak Y, et al. Lancet Respir Med 2017; 5:426-434



Kaplan-Meier curves
for risk of AECOPD,

pneumonia,
respiratory mortality,

and all-cause 
mortality

in individuals with 
undiagnosed COPD

Colak Y, et al. Lancet Respir Med 2017; 5:426-434
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Observations
• Individuals with undiagnosed, symptomatic COPD had an 

increased risk of exacerbations, pneumonia, and death
• Individuals with undiagnosed, asymptomatic COPD had an 

increased risk of exacerbations and pneumonia
• Important to appropriately diagnose COPD?

̵ [extremely] high prevalence of under-diagnosis in COPD, and the 
observed poor prognosis in individuals with undiagnosed COPD, 
highlights the importance of implementation of better initiatives for the 
early[ier] diagnosis and treatment of COPD

Colak Y, et al. Lancet Respir Med 2017; 5:426-434
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Background
• Patients with mild or moderate COPD rarely receive 

medications, because they either have few symptoms, or are not 
diagnosed, or …

• Evidence of ‘benefit’ has been conflicting and/or modest in the 
mild COPD population

• Hypothesized that long-term long-acting bronchodilator therapy 
(tiotropium) would improve lung function and ameliorate the 
decline in lung function in patients with mild or moderate COPD

Zhou Y, et al. N Engl J Med 2017; 377:923-935
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Methods
• Multicenter (all sites in China), randomized, double-blind, 

placebo-controlled trial, n = 841 subjects with GOLD stage 1 (mild) 
or 2 (moderate) COPD

• Tiotropium 18  OD vs matching placebo for 2 yrs
• 1o endpoint was between-group difference in change from 

baseline to 24 months in trough FEV1̵ 20 endpoints were between-group difference in change from baseline to 
24 months in post-bronchodilator FEV1 and between-group difference 
in annual decline in FEV1 before and after bronchodilator from day 30 
to month 24

Zhou Y, et al. N Engl J Med 2017; 377:923-935



Mean FEV1 and FVC
before and after
bronchodilator

(top and middle),
and the risk of

AECOPD over time
(bottom)

Mean pre-bronchodilator 
FEV1 1.82-1.80 L (73% pred)

Zhou Y, et al. N Engl J Med 2017; 377:923-935
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Observations
• FEV1 with tiotropium was higher than with placebo

̵ 127-169 mLs pre-bronchodilator and 71-133 mLs post-bronchodilator (p<0.001 for 
all comparisons) 

• Post-bronchodilator FEV1 annual decline significantly less with tiotropium 
(29 mLs/yr) vs placebo (51 mLs/yr); p<0.006

̵ trend to less annual decline of pre-bronchodilator FEV1: 38 mLs/yr tiotropium vs 53 
mLs/yr placebo; p=0.06

• Tiotropium resulted in significantly longer time to 1st AECOPD (25th%, 522 
days; 95% CI 341-649) than placebo (25th%, 236 days; 95% CI, 177-331)

̵ incidence of AECOPD significantly lower with tiotropium than placebo
• Is this enough evidence to actively diagnosis and treat this patient population?

̵ study does address the ‘what difference does it make’ question
Zhou Y, et al. N Engl J Med 2017; 377:923-935
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Background
• Endobronchial Valves are inserted bronchoscopically to occlude 

an emphysematous lobe.  Lobar deflation leads to lobar 
atelectasis, and reduced hyperinflation

• First RCT (VENT: Endobronchial Valve for Emphysema Palliation 
Trial) achieved statistical, but not clinically meaningful, 
improvements in FEV1 and 6MWD

̵ post-hoc analysis showed only pts with complete fissures in the 
treated lung and in whom lobar occlusion was achieved had clinically 
meaningful outcomes

Sciurba FC, et al. N Engl J Med 2010; 363:1233–1244.  Criner GJ, et al. Am J Resp Crit Care Med 2018; 198:1151-1164
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Methods
• n=190, 24 sites, 2:1 randomization (EBV:control)

̵ ex-smokers, 40-75 yrs, post-BD FEV1 15-45% pred, TLC >100% pred, RV ≥175% 
pred, DLco ≥20% pred, 6MWD 100-500 m after PR program

• Target lobe selection based on >50% destruction score and
heterogeneous emphysema (both well defined)

̵ 66% LUL, 12% LLL, 11% RUL, 11% RML/RLL
• Subjects enrolled after bronchoscopy - collateral ventilation assessed 

with the Chartis Pulmonary Assessment System 
̵ subjects receiving EBV hospitalized for 5 days

• 1o outcome (12 months) post-bronchodilator FEV1 ≥15% from baseline
̵ 2o outcomes:  absolute change in post-bronchodilator FEV1, 6MWD, SGRQ

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
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Observations
• Pneumothorax most common SAE in treatment period (procedure 

to 45 d) - 34/128 (26.6%) of EBV subjects
̵ 35 subjects underwent second procedures
̵ 4 deaths in the EBV group during this phase; 1 each in EBV and control 

between 46 days - 12 months
• Concluded [Zephyr] EBV clinically improves lung function, 

exercise, QOL, and dyspnea (MRC -0.8 u) for at least 12 months, 
with an acceptable safety profile in pts with little/no collateral 
ventilation in the target lobe

Criner GJ, et al. Am J Resp Crit Care Med 2018; 198:1151-1164
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Background
• NIV has been a ‘complete game-changer’ in the management of 

acute severe AECOPD
̵ but outcomes after AECOPD requiring NIV remain poor

• Results from earlier trials exploring home NIV after AECOPD have 
been mixed, and most recently not supportive of the intervention 
(no benefit in time to readmission or death, but improved HRQL)1

̵ although results with NIV in stable, hypercapnic COPD have been 
positive (long-term NPPV, targeted to reduce hypercapnia, improved 
survival of patients with hypercapnic, stable COPD)2

• Examined effect of NIV+ home O2 vs home O2
1Struik FM, et al. Thorax 2014; 69:826-834.  2Köhnlein T, et al. Lancet Respir Med 2014; 2:698-705
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Methods
• Randomized, 13 UK centers, PaCO2 >53 mmHg 

(2 wks following AECOPD resolution)
̵ excluded BMI >35, known OSA

• Continuous O2 to maintain PaO2 ≥60 mmHg
• NIV begun within 4 wks of discharge with 

daytime assessment/acclimatization
̵ then x 1 yr (mean 24/4 cmH2O, backup 14/min)

• 10 endpoint: time to readmission or death 
within 12 months, adjusted for number of 
prior COPD admissions, use of long-term 
oxygen, age, and BMI

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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So What Does This All Mean …?
• Triple therapy significantly decreases AECOPD vs both ICS/LABA and 

LABA/LAMA in mod/severe COPD patients with exacerbations
• Undiagnosed, symptomatic COPD pts have an increased risk of AECOPD, 

pneumonia, and death, while undiagnosed, asymptomatic COPD pts have an 
increased risk of AECOPD and pneumonia

• Long-acting bronchodilators in pts with mild/moderate COPD significantly 
improve lung function and decrease AECOPD

• Endobronchial valve insertion improves lung function, exercise, QOL, and 
dyspnea, for at least 12 months, with an acceptable safety profile, in pts with 
advanced COPD and little/no collateral ventilation in the target lobe

• Addition of home NIV to O2 therapy in stable hypercapnic COPD pts 
significantly reduces hospital readmission and mortality




