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Simplifying COPD management :  

How to maximize Your patient benefits? 



Scopes 

• Management COPD in GOLD guideline 2019 

• Role of LABD in COPD management  

• Limited role of ICS according to GOLD guideline 

• Benefit of dual bronchodilator in COPD managemet 



GLOBAL INITIATIVE FOR CHRONIC OBSTRUCTIVE 

LUNG DISEASE (GOLD)   

2019 

© 2019 Global Initiative for Chronic Obstructive Lung Disease 



GOLD 2019: Symptoms and exacerbation risk should be assessed to 
determine appropriate treatment  

Spirometrically 

confirmed diagnosis 

C D 

 A B 

mMRC 0–1 

CAT <10 

CCQ <1  

mMRC 2+ 

CAT 10+  

CCQ 1+ 

>2 or ≥1  

leading to 

hospitalization 

0 or 1 

(not leading to 

hospital admission) 

Exacerbation 

history 

Grade 

FEV1  

(% pred.) 

1 ≥80 

2 50–79 

3 30–49 

4 <30 

Post-bronchodilator 

FEV1/FVC <0.7 

Assessment of 

airflow limitation 

Assessment of symptoms/ 

risk of exacerbations 

CAT = COPD Assessment Test; CCQ = Clinical COPD Questionnaire; COPD = chronic obstructive pulmonary disease  

FEV1 = forced expiratory volume in 1 second; GOLD = Global Initiative for Chronic Obstructive Lung Disease 

mMRC = modified Medical Research Council  

1. Diagnose COPD and determine the severity of airflow limitation (GOLD Grade 1–4) using spirometry 

2. Determine GOLD Group (A–D) and subsequent appropriate pharmacological treatment by assessing 

symptoms and exacerbation history (including prior hospitalizations) 
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Treatment of stable COPD 
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The central role of airflow limitation leading to 

symptoms in COPD 

Disability Disease progression Death 

Air trapping 
Expiratory flow limitation 

Hyperinflation 

Deconditioning Inactivity 

Reduced exercise  

capacity 

Exacerbations 

  COPD 

Breathlessness 

Quality of life 

Exercise 

Adapted from Cooper. Respir Med 2009  



Hypothetical model of lung deflation with increased airway 

calibre by duration of action of bronchodilator 

Beeh &Beier . Adv Ther 2010 

Short-acting 
Twice-daily Once-daily 



Pharmacological Stenting:  

Benefits of Long-acting Bronchodilators,  

More effective bronchodilation 

Source: Beeh & Beier. Adv Ther (2010) 27(3):150-159 
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 Smoothening of improvement in 24 hr bronchial tone   

• Net increase in 24 hour AUC for FEV1 

• Increase in trough FEV1 

Time 

(h) 



Run in 

2- 4 weeks 

All previously  

prescribed  

respiratory  

medications 

Stop: Tiotropium qd 

Start: Ipratropium qid 

All previously  

prescribed  

respiratory  

medications 

(except inhaled 

anticholinergics) 

Placebo qd 

Tiotropium 18 µg qd 

UPLIFT® Design and Method 

Spirometry 

Screen 

Spirometry 

+ SGRQ 

Spirometry Spirometry 

+ SGRQ 

Day 1 

Randomization 

Day 30 

 
Every 6 

months 

Spirometry 

+ SGRQ 

4 years 

end of trial 

End of  

follow up 

Spirometry 

Vital status 

 
All previously prescribed respiratory medications 

permitted except inhaled anticholinergics 

 

Treatment period 

4 years (48 months) 

30-days follow up 

(for completers and  

non-completers)  
1440 days 

1470 days 

SAAC = short-acting anticholinergic; SGRQ = St George’s Respiratory Questionnaire 



Tiotropium Provides Significant and Sustained 

Improvements in Pre- and Postbronchodilator FEV1 

47-65 mL  

Postbronchodilator 

F
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L
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Day 30 

(steady state) 
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* * * 
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1.10 

1.20 

1.30 

1.40 

1.50 
Control Tiotropium 

Baseline 

Baseline 

87-103 mL  

Prebronchodilator 

 n=2516 

 n=2374 

n=2494 

 n=2363 

*P<0.001 versus control 

Tashkin DP et al. UPLIFT Study Investigators. N Engl J Med 2008;359:1543-54 



Tiotropium Provides Significant and Sustained 

Improvements in SGRQ Total Score 
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* * 
* 

* 
* * 

* 
* 

Mean 

2.7 units 

35 

40 

45 

50 

Tiotropium  

n=2478 

Control 

n=2337 

*P<0.001 versus control 

Tashkin DP et al. UPLIFT Study Investigators. N Engl J Med 2008;359:1543-54 



HR = Hazard ratio (95% confidence intervals) 

Months 

HR=0.86 (0.81, 0.91) 

P<0.001 (log-rank test) 
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Tiotropium Control 

Tiotropium Significantly Reduces the  

Risk of Exacerbations in UPLIFT® 

Tashkin DP et al. UPLIFT Study Investigators. N Engl J Med 2008;359:1543-54 



• In a 1-year, randomized, double-blind, double-dummy, 
parallel-group trial, we compared the effect of treatment 
with 18 μg of tiotropium once daily with that of 50 μg of 
salmeterol twice daily in patients with moderate-to-very-
severe COPD and a history of exacerbations in the 
preceding year 



Probability of a first exacerbation 

 



Probability of a first severe exacerbation  leading to 
hospitalization 
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Decramer M et al Lancet Respir Med 2013 

Indacaterol versus tiotropium for patients with 
COPD (INVIGORATE) 

IND > TIO (hazard ratio 1·20  

[95% CI 1·073 to 1·332]; 
p=0·0012) 

Time to first moderate to severe 

exacerbation 



Number at risk 

Indacaterol 1711 1309 1078 901 621 

Tiotropium 1708 1355 1154 985 696 

Tiotropium HandiHaler® is better at reducing the risk of 
exacerbations than the LABAs indacaterol1 and salmeterol2 

►Tiotropium HandiHaler® 18 µg significantly reduced the annual 
number of moderate/severe exacerbations of COPD: 

Number at risk 

Salmeterol 3889 2802 2351 2050 1657 

Tiotropium 3707 2955 2561 2242 1869 

Versus indacaterol  

(moderate-severe exacerbations)  

(INVIGORATE)1 
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10 
Tiotropium 

Indacaterol 

20%  

Risk 

difference 

Risk (time to first 

exacerbation) 

HR (95% CI): 0.80 (0.67–0.93) 

P=0.0012 (log-rank test) 

Versus salmeterol  

(all exacerbations)  

(POET-COPD®)2 
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Tiotropium 

Salmeterol  

17%  

Risk 

difference 

Risk (time to first 

exacerbation) 

HR (95% CI): 0.83 (0.77–0.90) 

P<0.001 (log-rank test) 

Number at risk 

Salmeterol 3669 3244 3032 2870 2489 

Tiotropium 3707 3359 3177 3017 2663 

Versus salmeterol  

(severe exacerbations)  

(POET-COPD®)2 
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15 

10 

5 
Tiotropium 

Salmeterol  

28%  

Risk 

difference 

HR (95% CI): 0.72 (0.61–0.85) 

P<0.001 (log-rank test) 

CI, confidence interval; COPD, chronic obstructive pulmonary disease; HR, hazard ratio; 
INVIGORATE, Comparison of Indacaterol and Tiotropium on Lung Function and Related 
Outcomes in Patients With COPD; LABA, long-acting β2-agonist; POET-COPD®, 
Prevention Of Exacerbations with Tiotropium in COPD 

1. Decramer ML, et al. Lancet Respir Med. 

2013;1:524–533; 2. Vogelmeier C, et al. N Engl J 

Med. 2011;364:1093–1103.  
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0.02 9% SFC vs FP 

0.002 12% SFC vs sal 

<0.001 25% SFC vs placebo 

SFC significantly reduces exacerbations  

over 3 years (TORCH)  

p-value Treatment effect 
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Sal FP SFC 

25%  (p<0.001) 

1.13 

0.97 0.93 
0.85 

Number Needed to Treat (NNT) = 4 

(Treat 4 patients to prevent 1 exacerbation/yr) 

TORCH study 

Calverley PMA, Anderson JA, et al. Salmeterol and Fluticasone Propionate and Survival in Chronic Obstructive Pulmonary Disease. N Engl J Med 2007; 356:775-789. 



1. Jenkins C et al. Poster (227) presented at ERS 2007. 

SFC: impact of exacerbation history (TORCH)1  

Exacerbation history: impact of SFC % reduction 

No recalled exacerbations 19 

1 exacerbation in previous year 26 

≥2 exacerbations in previous year 31 

 

• In patients with a history of more frequent exacerbations,  

    there were trends to higher rates overall, and a greater effect of 

treatment  

 

• Reductions in exacerbation rates associated with treatment are not 

dependent on a history of frequent exacerbations, and the benefits of 

SFC on exacerbations are still seen in patients who had no history of an 

exacerbation in the previous 12 months  



2 week 

Run-in 

2-years 

treatment 

Oral 

prednisolone 

30mg/day + 

inhaled 

salmeterol  

50mg b.d. 

Tiotropium bromide 18mg o.d. via Handihaler (n=665) 

SFC 50/500mg b.d. via Accuhaler (n=658) 

A 2 year multicenter, randomized, double-blind, double 

dummy controlled trial  

Study design 

Discontinued 

all existing 

COPD 

maintenance 

medications 

Wedzicha JA, et al. AJRCCM 2008;177:19-26 



INSPIRE: exacerbation rates at 2 years 
FEV1 <50% predicted  

Tiotropium 

Salmeterol/fluticasone p=ns 

p=0.028 
p=0.039 

2.0 

1.5 

1.0 

0.5 

0 
All exacerbations Exacerbations requiring 

 antibiotics 
Exacerbations requiring 
 systemic corticosteroids 

R
a
te

 p
e
r 

y
e
a
r 

Exacerbation rates were similar with salmeterol/fluticasone 
combination and tiotropium in the INSPIRE study  

Wedzicha JA et al. Am J Respir Crit Care Med 2008;177:19-26 
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TORCH Study: ICS and PNEUMONIA 
 

Crim C et al. Eur Respir J 2009;34:641–647. 

SALM/FP 19.6% 

FP            18.3% 

 

SALM       13.3% 

Placebo    12.3% 

The hazard ratio for SFC versus placebo 

was 1.64 (95% CI 1.33–2.02) 

Probability of pneumonia  

by 3-yr (%) 



24 

Long-term use of ICS; Higher risk, but less benefit? 

1. Cates C. Thorax online December 15, 2012;  

2. Suissa S.Thorax 2012 online November 2, 2012 

Pneumonia free with SAL 

Pneumonia free with FLU/SAL 

Exacerbation free with FLU/SAL 

Exacerbation free with SAL 

Increased incidences of pneumonia: 
NNT (H) for one additional patient to suffer 

pneumonia on ICS gets smaller over time 

Fewer numbers of exacerbation free:  
NNT(B) for one additional patient to be free from 

exacerbation rises at the end of the study period 

Survival curves for pneumonia and  

COPD exacerbation in TORCH: 

Fluticasone/salmeterol vs. salmeterol 



ICS therapy is associated with altered lung microbiome 

• In a murine model, ICS treatment 
resulted in significant changes of lung 
microbiota as revealed by 16S 
sequencing1 

• BUD- and FLU-treated mice increased 
α-diversity compared  
to CIC-treated mice 

• BUD- and FLU-treated mice  
had similar lung microbiota, different 
from CIC-, PPE- and bronchodilators-
treated groups 

• Data show that ICS not only reduce 
airway inflammation and regulate 
immune cells, but also significantly 
change lung microbiota 

25 

• DISARM: Specific ICS formulations result in different lung microbiome 
responses in COPD patients2 

• Randomized trial assessed impact of 12 weeks of BUD/FORM (400 µg BID), 
FLU/SAL (250 µg BID) and FORM (12 µg BID) on lung microbiome in BAL 

• FLU/SAL promoted outgrowth of Streptoccocus (p=0.142, the most common 
genera associated with pneumonia3) while BUD/FORM promoted outgrowth of 
Haemophilus (p=0.057, the second most common cause of pneumonia3) 

• This study suggests there may be differences in ICS effects on the 
microbiome potentially playing a role in the risk of pneumonia related to 
these medications 

1. Chen Y et al. ATS 2019;B101:A4043. 

2. Leitao Filho FSS et al. ATS 2019;B45:A3354. 

3. WHO. Pneumonia. https://www.who.int/news-room/fact-sheets/detail/pneumonia. Accessed June 2019 

The role of lung microbiome in COPD 

 
BUD, budesonide 

CIC, ciclesonide 
FLU, fluticasone 

FORM, formoterol 

 
ICS, inhaled corticosteroids 

IL, interleukin 
PCoA, principal coordinate analysis 
PPE, porcine pancreatic elastase 

 
RA, relative abundance 

SAL, salmeterol 
T, tiotropium 

TNF, tumour necrosis factor  

https://www.who.int/news-room/fact-sheets/detail/pneumonia
https://www.who.int/news-room/fact-sheets/detail/pneumonia
https://www.who.int/news-room/fact-sheets/detail/pneumonia
https://www.who.int/news-room/fact-sheets/detail/pneumonia
https://www.who.int/news-room/fact-sheets/detail/pneumonia
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► Following implementation of therapy, patients should be reassessed for 
attainment of treatment goals and identification of any barriers for 
successful treatment (Figure 4.2).  

► Following review of the patient response to treatment initiation, 
adjustments in pharmacological treatment may be needed. 



© 2017 Global Initiative for Chronic Obstructive Lung Disease 
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Additive effects of indacaterol and glycopyrronium 

 QVA149 maximizes bronchodilation 

by combining two effective 24-hour 

bronchodilators with different but 

complementary actions1–6 

 The additive effects of glycopyrronium 

and indacaterol, delivered in 

combination as QVA149, produce 

greater bronchodilation than when 

indacaterol is used alone7,8 

1. D’Urzo et al. Respir Res 2011; 2. Kerwin et al. Eur Respir J 2012         

3. Feldman et al. BMC Pulm Med 2010; 4. Kornmann et al. Eur Respir J 

2011 5. Dahl et al. Thorax 2010; 6. Trifilieff et al. Chest 2007  

7. van Noord et al. Thorax 2010; 8. Bateman et al. Eur Respir J 2013 

DUAL 
BRONCHO- 

DILATION 

LAMA 

MONO 
BRONCHO- 

DILATION 

LABA 

MONO 
BRONCHO- 

DILATION 

Glycopyrronium 

M3 receptor 

Indacaterol 

2-adrenoceptor 





Spina D. Eur Clin Respir J 2015;2:26634 

Dose-response relationships for LABA and LAMA alone and fixed dose 
combination LABA/LAMA in moderate to severe COPD 



Dual bronchodilation with UMEC/VI improved 0-6 hour WM FEV1 (day 14) in non-responders to both mono therapies 

(30% of total pooled population n=389) 1 

Scientific rationale for dual therapy  
– a priori analysis in non-responder subjects to each monotherapy*  

VI monotherapy is an unlicensed investigational medicinal product 

 

 

 

 

Dual benefit 

 > additive 

in mono non- 

Responders 

i.e. 1+1 = >2 

* A Responder was defined as a patient with an increase in 0-6h WM FEV1 ≥12% and ≥200ml  on Day 1. 

1. Adapted from Donohue JF et al. Respiratory Medicine (2016), http://dx.doi.org/10.1016/j.rmed.2016.01.001 



**p<0.0001 difference from tiotropium with placebo 

Tiotropium 18 µg with placebo 

Tiotropium 18 µg with olodaterol 5 µg  

** 

Tiotropium 18 µg with placebo 

Tiotropium 18 µg with olodaterol 5 µg  

Time since drug administration (h) 

F
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1
 (
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-1 0 1 2 3 

** 
** ** 

** 
** 

ANHELTO 1, Day 1 

Time since drug administration (h) 

F
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V
1
 (

m
L
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0 

** 

ANHELTO 1, Week 12 

** ** 

** ** 

** 
** 

** 

** 
** 

1 2 3 4 22 23 24 

FEV1 values at Day 1 and Week 12 of treatment1 

ANHELTO results: improved lung function with 

combination treatment 

1. ZuWallack R et al. Efficacy and safety of combining olodaterol Respimat® and tiotropium HandiHaler® in patients with 

COPD: results of two randomized, double-blind, active-controlled studies. Int J COPD 2014; 9 : 1133–1144. 

 



***p<0.0001 for tiotropium with olodaterol  

vs tiotropium with placebo  

, adjusted mean treatment difference; CI, 

confidence interval 

1. ZuWallack R et al. Efficacy and safety of combining olodaterol Respimat® and tiotropium HandiHaler® in patients with 

COPD: results of two randomized, double-blind, active-controlled studies. Int J COPD 2014; 9 : 1133–1144. 
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Combination treatment leads to greater improvements in  

the respiratory-specific health status questionnaire (SGRQ)1 

ANHELTO results: greater health-related quality of life with combination 

treatment 



Tiotropium 18 µg with placebo 

Tiotropium 18 µg with olodaterol 5 µg  
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Weeks since drug administration 

ANHELTO 1: weekly rescue medication 

usage over 12 weeks 

ANHELTO 1: percentage of days free of 

rescue medication use over 12 weeks 

1. Boehringer Ingelheim. Clinical Trial Report. BI Trial No. 1222.51. 2014. 

2. Boehringer Ingelheim. Clinical Trial Report. BI Trial No. 1222.52. 2014. 

ANHELTO: rescue medication use1,2 

ANHELTO results: reduced need for rescue  

medication with combination treatment 



Tiotropium  

5µg 

Tiotropium/ 

olodaterol  

5/5µg 

Number of treated 

patients, n 
3941 3939 

Total number of  

moderate and severe  

COPD exacerbations, n 

2975 2937 

Adjusted1 rate of events,  

per patient–yearMean 

(SE) 

99% CI 

 

 

0.97 (0.026) 

0.90, 1.03 

 

 

0.90 (0.026) 

0.84, 0.96 

Rate ratio of events 

vs tiotropium 5µg 

Mean (SE) 

99% CI 

p-value2 

 

 

0.93 (0.036) 

0.85, 1.02 

0.0498 

Treatment with tiotropium/olodaterol resulted in a  

7% lower rate* of moderate and severe exacerbations 

35 

1Negative binomial model, adjusted for treatment exposure. 
2The primary endpoint of annualized rate of moderate and severe COPD exacerbations during the actual treatment period, was powered to show 

significance at p<0.01 to establish a high degree of evidence with a single trial.  

 

RR: 0.93 

99% CI: 0.85, 1.02 

p=0.0498* 

Calverley et al. Lancet Respir Med 2018 Published Online March 28, 2018 http://dx.doi.org/10.1016/S2213-

2600(18)30102-4; BI DYNAGITO® study results, data on file.  



Head-to-head trial consistently no significant difference for 
umeclidinium/vilanterol versus Tiotropium (24 weeks) 

CI, confidence interval; COPD, chronic obstructive pulmonary disease 
1. Decramer M, et al. Lancet Respir Med. 2014;2:472–486. 

1.2  
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Umeclidinium/vilanterol 62.5/25 µg versus  
Tiotropium 18 µg 

Time to first COPD exacerbation 
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Head-to-head trial consistently no significant difference for 
umeclidinium/vilanterol versus Tiotropium in TDI score (24 weeks) 

Change in Breathlessness (TDI) 

-0.1  
(95% CI: -0.7–0.5);  

P=0.72 

0.2  
(95% CI: -0.5–0.9);  

P=0.55 
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Decramer Study 1 
(n=203) 

Decramer Study 2 
(n=215) 

Umeclidinium/vilanterol 62.5/25 µg versus  
Tiotropium 18 µg 

CI, confidence interval; COPD, chronic obstructive pulmonary disease 
1. Decramer M, et al. Lancet Respir Med. 2014;2:472–486. 



Is dual bronchodilation a better choice for first-line maintenance 
treatment for COPD? 

Buhl R et al. ATS 2019;D101:A7098. 

• LAMAs such as tiotropium (T) are the current choice for first-line maintenance for COPD according to GOLD 

• Randomised trials often allow enrolment of patients with different background therapies rather than testing the effect of medication in 

treatment naïve patients 

• Data from four clinical studies (n=1,078) were used to compare T/O (5/5 μg) with T (5 μg) in patients naïve to LAMA, LABA and ICS  

• Initiation of maintenance treatment with T/O vs T resulted in greater improvements in: 

• Lung function 

• Health status 

• Breathlessness 

           

  

 

FEV1, forced expiratory volume in 1 second 

ICS, inhaled corticosteroid 

O, olodaterol 

SGRQ, St George’s Respiratory Questionnaire 

TDI, transition dyspnoea index  

T, tiotropium 

Treatment differences in trough 

FEV1 at Week 12 

Treatment differences in SGRQ total 

score at Week 12 

Treatment differences in TDI at Week 

12 



Time-to-triple therapy escalation and time-to-first 
exacerbation in patients initiating treatment with LAMA/LABA 
vs ICS/LABA 
• Retrospective observational study among patients initiating 

maintenance treatment with either UMEC/VI or FP/SAL 

• Patients initiating therapy with LAMA/LABA had a lower risk of 
escalation to multiple-inhaler triple therapy (MITT):1 

• MITT incidence rate: 0.02 and 0.03 per 100 person-days, for 
UMEC/VI and FP/SAL, respectively 

• Weighted incidence rate ratio: 0.65 (95% CI: 0.47-0.90); p=0.010  

• Multivariable-adjusted risk of MITT initiation reduced by 35%  
for UMEC/VI vs FP/SAL [HR: 0.65 (95% CI: 0.47-0.89); p=0.008] 

• Time-to-first (TTF) COPD exacerbation was delayed among patients 
starting with UMEC/VI compared to those treated with FP/SAL2 

• Exacerbation rates/100 person-day: 0.105 (UMEC/VI) vs 0.121 
(FP/SAL) in the post-index period 

• Adjusted HR for first exacerbation: 0.87 (95% CI: 0.74-1.01) for 
UMEC/VI vs FP/SAL (p=0.067) 

39 1. Moretz C et al. ATS 2019;A41:A1574. 

2. Moretz C et al. ATS 2019;A41:A1575. 

 
 

 
 
 

LAMA/LABA vs 

ICS/LABA 

 

• Reduced MITT 

initiation by 35% 

(p=0.008) 

 

• Reduced risk for 

first 

moderate/severe 

exacerbation by 

30% (p=0.006) 
 
 
 

 
CI, confidence interval 

FP, fluticasone propionate 

HR, hazard ratio 

MITT, multiple-inhaler triple therapy 

SAL, salmeterol 

TTF, time-to-first 

UMEC, umeclidinium 

VI, vilanterol 



Conclusions  

• Expiratory flow limitation or hyperinflation are important 
leading to symptom in COPD patients. 

• LAMA is the key treatment in COPD patients for relieve 
symptom and decreased exacerbation. 

• ICS/LABA are limited to use in COPD patient. 

• Treatment with dual bronchodilation using LAMA/LABA has 
greater effects on lung function, quality of life, and symptoms 
than mono-bronchodilation in COPD. 




