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Combined COPD Assessment 

C
(high risk, less symptoms)

D
(high risk, more symptoms)

A
(low risk, less symptoms)

B
(low risk, more symptoms)

mMRC <2

CAT <10
mMRC  2

CAT  10

 2/year
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Initial pharmacologic management

Group Recommended First choice Alternatives choices Other possible treatments*

A

SAMA  prn

or

SABA  prn

LAMA

or

LABA 

or

SABA + SAMA

Theophylline

B

LAMA 

or 

LABA

LABA + LAMA
SABA± SAMA

Theophylline

C

ICS+LABA 

or

LAMA

LABA + LAMA

or

LAMA + PDE4 inhibitor

or

LABA + PDE4 inhibitor

SABA ± SAMA

Theophylline

D

ICS+ LABA  

and/or

LAMA

ICS + LAMA + LABA 

or

ICS+LABA + PDE4 inhibitor

or

LAMA  + PDE4 inhibitor

or 

LAMA + LABA

Carbocysteine

SABA ± SAMA

Theophylline

*medications in this column can be used alone or in combination with other options in the recommneded first choice and alternative choice column GOLD 2014



First and alternative choices 

A B C D

SAMA  prn or SABA  prn First 

SABA + SAMA Alternative 

LABA Alternative First

LAMA Alternative First First First

LABA + LAMA Alternative Alternative Alternative

ICS+LABA First First

LAMA + PDE4i Alternative Alternative

LABA + PDE4i Alternative

ICS+LABA+LAMA Alternative

ICS+LABA+PDE4i Alternative

GOLD 2014



LAMA vs. LABA for GOLD B



Tiotropium vs. LABA

Duration N LABA Inclusion criteria
Mean 

FEV1

Primary

outcome

Briggs 2005 12 wk 653 salmeterol FEV160% 37.7% FEV1

Brusasco

2003
6 mo 1207 Salmeterol FEV165% 39.2%

Exacerbation, 

health 

resource use, 

dyspnea,

QoL, PFT

Burl 2011 12 wk 1598 Indacaterol FEV180% 54.3% FEV1

Donohue 

2010
26 wk 1683 Indacaterol 30%<FEV1<80% 56% FEV1

Vogelmeier

2008
6 mo 847 Formoterol FEV170% 51.6% FEV1

Vogelmeier

2011
12 mo 7384 Salmeterol

FEV170% and 

1 exacerbation 

within previous yr

49.2%
Time to first 

exacerbation

Cochrane review 2013



• 1-year, randomized, double-blind, double-dummy, parallel-group 

trial

• moderate-to-very-severe COPD and a history of exacerbations in 

the preceding year 

• N=7,376,  mean FEV1 = 49.2%/49.4% of predicted

– GOLD II 47.8%/49.6%, GOLD III 43.1%/42.1%, GOLD IV 

8.9%/7.9%

• Allowed ICS (used in  53.6% and  53.3% of each group)

• Tiotropium 18 μg qd vs. salmeterol 50 μg bid

• Primary end point : the time to the first exacerbation of COPD

POET-COPD study.N Engl J Med 2011;364:1093-103



Tiotropium increased the time to the first 
exacerbation c/w salmeterol

187 days vs. 145 days (HR 0.83)

POET-COPD study.N Engl J Med 2011;364:1093-103



Tiotropium vs. salmeterol
-exacerbation, subgroup analysis-

POET-COPD study.N Engl J Med 2011;364:1093-103



• 12 weeks, randomized, blinded, parallel group, double-dummy trial

• moderate-to-severe COPD 

• N=1,683,  mean FEV1 = 56% of predicted

• Allowed ICS (used in  38.2~39.5%)

• Indacaterol 150ug qd vs. Tiotropium 18 μg qd

• Objectives:  non-inferiority of indacaterol to tiotropiumin their effect 

on ‘‘trough’’ FEV1

INTENSITY study. Eur Respir J 2011; 38: 797–803



Demographics and baseline characteristics

INTENSITY study. Eur Respir J 2011; 38: 797–803



Trough FEV1 at week 12

INTENSITY study. Eur Respir J 2011; 38: 797–803



Proportions of patients with or exceeding 
the MCID for TDI and SGRQ score

INTENSITY study. Eur Respir J 2011; 38: 797–803



• 26 weeks, randomized, partly-blind , partly placebo-controlled, 

parallel group trial

• moderate-to-severe COPD 

• N=1,683,  mean FEV1 = 56% of predicted

• Allowed ICS (used in  38.2~39.5%)

• Indacaterol 150ug qd vs. 300ug qd vs. Tiotropium 18 μg qd vs

placebo

• Objectives: 

– To demonstrate greater efficacy of indacaterol vs. placebo on FEV1 at 24 hours 

post dose (trough) after 12 weeks

– To compare efficacy with placebo and tiotropium

– To evaluate safety and tolerability over 26 weeks.

INHANCE study. Am J Respir Crit Care Med 2010;182:155-162



Differences between active and placebo 
treatment in effect on trough FEV1

INHANCE study. Am J Respir Crit Care Med 2010;182:155-162



TDI total score and the proportions of 
patients with MCID from baseline 

**P< 0.01 and ***P <0.001 versus placebo; †P< 0.05, ††P  0.01, and †††P< 0.001 versus tiotropium.

INHANCE study. Am J Respir Crit Care Med 2010;182:155-162



Health status assessment by SGRQ score 
at week 26

* p<0.001 vs. placebo,†p  0.01 vs. tiotropium, ‡ p<0.01 vs. placebo, § p<0.01 vs. Tiotropium, І І p<0.05 vs. placebo

INHANCE study. Am J Respir Crit Care Med 2010;182:155-162



LAMA+LABA vs. LABA or LAMA for GOLD B,C,D



Tiotropium + LABA vs. Tiotropium

Duration N LABA Inclusion criteria
Mean 

FEV1

Primary

outcome

Aaron 2007 12 mo 304 Salmeterol

FEV165% and 

1 exacerbation 

within previous yr

38%

Proportion of 

patients with 

one or more 

AECOPD

Mahler 

2010a
12 wk 1134 Indacaterol 30%FEV165% 49% FEV1

Mahler 

2010b
12 wk 1142 Indacaterol 30%FEV165% 49% FEV1

Tashkin

2009
12 wk 255 Formoterol 30%<FEV1<70% FEV1

Vogelmeier

2008
6 mo 638 Formoterol FEV170% 52.6% FEV1

Cochrane review 2012



LABA + Tiotropium vs. Tiotropium for COPD

Outcomes

Illustrative comparative risks (95%CI)

Relative effect 

(95%CI)

No of 

participants
Assumed risk Corresponding risk

Tio Tio+LABA

Change in 

QoL (SGRQ)

Mean change :

-4.5unit

Mean change : 

-6.3unit (-7.43to-4.79)

MD -1.61 

(-2.93 to -0.29)
732

Hospital

admission 

(exacerbation

88/1000
93/1000

(57 to 148)

OR 1.07 

(0.63 to1.81)
732

Hospital 

admission (all 

cause)

119/1000
120/1000

(79 to 179)

OR 1.01 

(0.63 to 1.61)
732

Mortality (all 

cause)
4/1000 6/1000 (2 to 16)

OR 1.56 

(0.56 to 4.33)
3263

Cochrane review 2012



• 12 weeks, two identically designed, randomised, double-blind 

studies

• 30%FEV1  65% 

• N= 1,134  and 1,142. mean FEV1 = 48.3~48.9%

• Indacaterol + tiotropium vs. tiotropium

• Primary objective : superiority of indacaterol plus tiotropium versus 

tiotropium plus placebo in its effect on standardised area under the 

curve of FEV1 from 5 min to 8 h post dose after 12 weeks

INTRUST-1,2 study. Thorax 2012;67:781-788



Demographics and baseline characteristics

INTRUST-1,2 study. Thorax 2012;67:781-788



Differences between treatments 
(indacaterol plus tiotropiume -tiotropium)

• Superiority of indacaterol plus tiotropium versus tiotropium plus placebo 

was demonstrated for FEV1 AUC5mine-8h at week 12, with differences of 130 

ml (95% CI 100 to 150) and 120 ml (95% CI 90 to 140) in studies 1 and 2, 

respectively (both p<0.001).

INTRUST-1,2 study. Thorax 2012;67:781-788



Patient-reported symptoms and use of as-
needed salbutamol over 12 weeks

INTRUST-1,2 study. Thorax 2012;67:781-788



++

• 26 weeks, multicentre, randomised, double-blind, placebo- and 

active-controlled

• moderate-to severe COPD

• N=2144, mean FEV1= 54.9~55.7% predicted

• once-daily QVA149, indacaterol 150 mg, glycopyrronium 50 mg, 

open-label tiotropium 18 mg or placebo. 

• Primary end-point  :  trough FEV1 at week 26 for QVA149 versus its 

mono-components

SHINE study. Eur Respir J 2013; 42: 1484-1494



Demographics and baseline characteristics

SHINE study. Eur Respir J 2013; 42: 1484-1494



QVA149 provided superior improvements in 
lung function

SHINE study. Eur Respir J 2013; 42: 1484-1494



QVA149 significantly improved dyspnoea
and health status versus placebo and 

tiotropium at week 26

SHINE study. Eur Respir J 2013; 42: 1484-1494



• 64 weeks, multicentre,  parallel-group study

• GOLD  III-IV and  1 moderate COPD exacerbation in the past year

• N= 2,224 , mean FEV1 predicted : 37.0%/37.3%/37.4%

• once-daily QVA149 vs. glycopyrronium 50 μg vs. tiotropium 18

• Primary objective :  superiority of QVA149 for the rate of moderate 

or severe COPD exacerbations c/w glycopyrronium. 

• Key secondary objective :  superiority of QVA149 for the rate of 

moderate to severe COPD exacerbations c/w titotropum

SPARK study. Lancet Respir Med 2013;1:199-209



Baseline characteristics

SPARK study. Lancet Respir Med 2013;1:199-209



Exacerbation rate between groups

SPARK study. Lancet Respir Med 2013;1:199-209



Annualised rate of COPD exacerbations, by 
treatment group

SPARK study. Lancet Respir Med 2013;1:199-209



LAMA vs. ICS+LABA for GOLD C,D



Tiotropium vs. ICS+LABA

Duration N ICS/LABA Inclusion criteria
Mean 

FEV1

Primary

outcome

Fang 2008 18 mo 80 Seretide 25%FEV170%

PFT, 

worsening, 

AE

INSPIRE

2008
104 wk 1323 Seretide

FEV1<50% and 

history of COPD 

exacerbations

39%

To compare 

the rate of 

health care 

utilization 

exacerbation

SCO40034 12 wk 125 Seretide FEV1<70%

Cochrane review 2013



Patients characteristics

INSPIRE study. Am J Respir Crit Care Med 2008:177;19-26



Tiotropium vs. ICS+LABA

Cochrane Review 2013

Hospital Admission

INSPIRE study. Am J Respir Crit Care Med 2008:177;19-26



ICS/LABA vs. tiotropium on mortality

HR 0.48(0.27-0.85), p=0.012

INSPIRE study. Am J Respir Crit Care Med 2008:177;19-26



LAMA vs. ICS+LABA+LABA for GOLD C,D



ICS+LABA+Tiotropium vs. Tiotropium

Duration N ICS+LABA Inclusion criteria
Mean 

FEV1

Primary

outcome

Aaron 2007 52 wk 449 Seretide

FEV165% and 

1 exacerbation 

within previous yr

39%

Proportion of 

patients with 

one or more 

AECOPD

Cazzola

2007
12 wk 90 Seretide FEV150% 38%

FEV1, 

dyspnea

Welte 2009 12 wk 660 symbicort FEV150% 38% FEV1

Cochrane review 2013



Tiotropium + LABA+ ICS vs. Tiotropium for 
COPD

Outcomes

Illustrative comparative risks (95%CI)

Relative effect 

(95%CI)

No of 

participants
Assumed risk Corresponding risk

Tio+placebo Tio+ICS/LABA

Mortality (all 

cause)
8/1000 15/1000 (5 to48) OR 1.88 (0.57-6.23) 1021

Hospital 

admission (all 

cause)

103/1000 88/1000 (57 to 132) OR 0.84 (0.53-1.33) 961

Hospital

admission 

(exacerbation)

78/1000 53/1000 (32 to 87) OR 0.66 (0.39-1.13) 961

pneumonia 6/1000 8/1000 (2 to 35) OR 1.35 (0.31-5.99) 961

Cochrane review 2013



ICS+LAMA vs. ICS+LABA for GOLD C,D



• 52 wks multicentre, randomised, blinded, double-dummy, parallel 

group study

• Severe COPD patients with age  40 years and  1 exacerbation 

within the previous year

• N=3,439,  mean FEV1 : 40.5% predicted,  Allowed ICS (72% used)

• Indacaterol (150 μg)  vs. Tiotropium (18 μg) once daily

• Indacaterol was noninferior to tiotropium

– for trough FEV1 at week 12 (primary endpoint)

– for rate of exacerbations at week 52 (secondary endpoint). 

INVIGORATE study. Lancet Respir Med 2013;1: 524-33



Baseline characteristics

INVIGORATE study. Lancet Respir Med 2013;1: 524-33



Trough FEV1 

INVIGORATE study. Lancet Respir Med 2013;1: 524-33



Indacaterol vs. Tiotropium
-exacerbation-

INVIGORATE study. Lancet Respir Med 2013;1: 524-33



Indacaterol vs. Tiotropium
-time to first exacerbation-

hazard ratio 1·20 [95% CI 1·073 to 1·332]; p=0·0012

INVIGORATE study. Lancet Respir Med 2013;1: 524-33



Health status and dyspnoea

INVIGORATE study. Lancet Respir Med 2013;1: 524-33



LAMA+LABA vs. ICS+LABA



• 26 weeks, multicentre double-blind, double-dummy, parallel-group 

study

• GOLD II-III without exacerbations in the previous year

• N= 523, meanFEV1 = 60.2% predicted

• GOLD II 80.2%/80.3%, GOLD III 19.8%/19.7%

• QVA149  (indacaterol+glycopyrronium) 110/50 μg qd vs. SFC 

50/500 μg bid

• Primary endpoint  : superiority of QVA149  for the standardised area 

under the curve from 0 to 12 h post dose for FEV1 

ILLUMINATE study. Lancet Respir Med 2013;1:51-60



Once-daily QVA149 provides significant, 
sustained, and clinically meaningful 

improvements in lung function

* p<0.0001

ILLUMINATE study. Lancet Respir Med 2013;1:51-60



Once-daily QVA149 provides significant 
symptomatic benefit

ILLUMINATE study. Lancet Respir Med 2013;1:51-60



Treatment differences in FEV1 AUC0–12h by 
subgroup at week 26

ILLUMINATE study. Lancet Respir Med 2013;1:51-60



Mean SGRQ-C total score

ILLUMINATE study. Lancet Respir Med 2013;1:51-60



Summary 

• Tiotropium is more effective than salmeterol in 

preventing exacerbations.

• Indacaterol and tiotropium are equally effective at 

providing clinically-relevant improvements in lung 

function and health outcomes. However, tiotropium gives 

better protection from exacerbations 

• Compared with tiotropium monotherapy, indacaterol plus 

tiotropium provides greater bronchodilation and lung 

deflation

• There is no difference in exacerbation rate between 

salmeterol/fluticasone and tiotropium.



Summary 

• Dual bronchodilation with once-daily QVA149  is superior 

in preventing moderate to severe COPD exacerbations 

compared with the glycopyrronium, with concomitant 

improvements in lung function and health status. 

• QVA149 provides significant, sustained, and clinically 

meaningful improvements in lung function versus twice-

daily salmeterol/fluticasone.

• The addition of ICS+LABA combination treatment to 

tiotropium has shown improvements in average health-

related quality of life and lung function.


