
Pro and Con debates: 

A dual bronchodilator of LAMA & LABA 

as a primary therapy for symptomatic 

moderate COPD patients (나 군) 

- Con - 

계명의대 호흡기내과 

정치영 
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There are no clinical trial or real life data 

to guide us on whether to start with 

bronchodilator monotherapy or dual treatment 

in COPD patients with group ‘나”  
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또는 입원할 정도
로 심한 악화 ≥ 1 

COPD 진료지침 2014 



COPD 진료지침 2014 



NICE guideline 2010 



Efficacy & Safety of monotherapy 



Jones PW et al. Am J Respir Crit Care Med 2014;189:250-5.  

Minimal clinically important difference 

Endpoint MCID (improvement) 

Lung function:                                  

     Trough FEV1    100 ml 

Dyspnea:                              

     TDI total score    1 unit 

Health status:                        

     SGRQ total score    4 unit 

Exercise capacity:                     

     Endurance shuttle walking test    45-85 sec 



Jones PW et al. Am J Respir Crit Care Med 2014;189:250-5.  

Using MCIDS to assess clinical efficacy 

• Because a MCID is an average estimate, 

     it should be used as an indicative value rather than  

     an absolute cut-off point between benefit and no benefit 

 

• An alternative approach to using means is to use  

     a responder analysis to identify the proportion of patients 

     who improve by more than the MCID 

 

• “minimum worthwhile incremental advantage” 

“Odds ratio” 



Karner C, et al. Cochrane Database Syst Rev. 2014 Jul 21;7:CD009285.  

Tiotropium vs Placebo: Trough FEV1 

118.92 (113.07-124.77) 



Karner C, et al. Cochrane Database Syst Rev. 2014 Jul 21;7:CD009285.  

Tiotropium vs Placebo: SGRQ 

-2.89 (-3.35- -2.44) 



Karner C, et al. Cochrane Database Syst Rev. 2014 Jul 21;7:CD009285.  

Tiotropium vs Placebo: SGRQ ≥ 4 units 

1.52 (1.38-1.68) 



Karner C, et al. Cochrane Database Syst Rev. 2014 Jul 21;7:CD009285.  

Tiotropium vs Placebo: Exacerbation ≥ 1 

0.78 (0.70-0.87) 



Tiotropium (UPLIFT): GOLD Stage II FEV1 

Decramer M, et al. Lancet 2009;374:1171-8 

Post-bronch FEV1 

 = 52 – 82 mL  

 
Pre-bronch FEV1 

 = 100 – 118 mL 
p<0.001 

Rate of decline in Post-bronchodilater FEV1 

△=6 ml/year, p=0.024 

43ml/year 

49ml/year 



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

Tiotropium (UPLIFT): Adverse events 



Wise RA et al. N Engl J Med 2013;369:1491-501. 

Tiotropium (TIOSPIR): Risk of death    



Indacaterol vs Placebo: Trough FEV1, SGRQ, TDI 

Decramer M et al. Respir Med 2013;107:223-32.  

*Pooled analysis of data from 3 randomized, placebo-controlled studies  



Indacaterol vs Placebo: FEV1 

Chung VCH, et al. PLoS ONE 8(8): e70784 

0.16 (0.15-0.17) 



Chung VCH, et al. PLoS ONE 8(8): e70784 

Indacaterol: TDI 



Chung VCH, et al. PLoS ONE 8(8): e70784 

Indacaterol: SGRQ 



Donohue JF et al. Int J Chron Obstruct Pulmon Dis 2011;6:477-92. 

Indacaterol: Adverse events  



Indacaterol (meta-analysis): Adverse events  

Chung VCH, et al. PLoS ONE 8(8): e70784 



Dransfield MT et al. Prim Care Respir J 2011;20:46-53.  

* Patients: FEV1/FVC ≤ 0.70 (n=689) 
               regularly taking only one long-acting bronchodilator 

mMRC dyspnea scores in COPD with monotherapy 

50% 



mMRC dyspnea scores in COPD GOLD 2 stage 

      Price D et al. Int J Chron Obstruct Pulmon Dis 2014;9:889-905. 

*UK primary care 
 total 24,957, GOLD B 4651, GOLD 2 stage 13557 





Efficacy & Safety of  

a dual bronchodilator 



Combination Dosing Device Manufacturer 

Glycopyrronium/                    
Indacaterol 

Once daily Breezhaler Novartis 

Umeclidinium/                      
Vilanterol 

Once daily Ellipta GlaxsoSmithKline/Theravance 

Aclidinium/                           
Formoterol 

Twice daily Genuair Almirall/Forest 

Tiotropium/                         
Olodaterol 

Once daily Respimat Boehringer Ingelheim 

Glycopyrrolate/                      
Formoterol 

Twice daily HFA MDI PearlTherapeutics/ AstraZeneca 

Novel LAMA/LABA fixed dose combinations for COPD 



Dual bronchodilator induced by LAMA/LABA FDC 

Bateman ED et al. Expert Rev Respir Med 2014;8:357–79. 



UMEC/VI (3373): Trough FEV1 on day 169 

Donohue JF et al. Respir Med 2013;1107:1538–46. 

MCID 

100 ml 



UMEC/VI (3373): TDI focal score at week 24 

Donohue JF et al. Respir Med 2013;1107:1538–46. 

MCID 

1 unit 

Proportion of responders: odds ratio 1.6, 1.5, 2.0 



UMEC/VI (3373): SGRQ total score at week 24 

Donohue JF et al. Respir Med 2013;1107:1538–46. 

MCID 

-4 unit 

Proportion of responders: odds ratio 1.6, 1.9, 2.0 
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LABA/LAMA FDC vs Monotherapy: Trough FEV1 
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LAMA LABA Tiotropium 

* * * 

*Not statistically significant 
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LABA/LAMA FDC vs Placebo: TDI 
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LABA/LAMA FDC vs Placebo: SGRQ 

* 

* 

* 

* 

*p<0.001 



LABA/LAMA FDC vs Monotherapy: SGRQ 
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QVA149 (BRIGHT): Inspiratory Capacity 

Beeh KM et al. Respir Med 2014;108:58492. 



QVA149 (BRIGHT): Exercise endurance time 

Beeh KM et al. Respir Med 2014;108:58492. 

MCID 
46-105 s 



Glycopyrronium (GLOW3): Exercise endurance time 

Beeh KM et al. Int J Chron Obstruct Pulmon Dis 2012;7:503-13. 

*P<0.001 

MCID 

46-105 s 



UMEC/VI (4417, 4418): Exercise endurance time 

Maltais F et al. Ther Adv Respir Dis 2014;8169–81. 

69.4 s (MCID: 45-85 s) 

21.9 s (p=ns) 



Glycopyrronium  
50 μg q.d. 

 

12% reduction, p=0.038 (primary endpoint) 

10% reduction, p=0.096 (secondary endpoint) 

Open-label 
tiotropium 18 μg q.d. 

 

QVA149  
110/50 μg q.d. 
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QVA149 (SPARK): Rate of moderate to severe COPD AE 

over 64 weeks 

Wedzicha JA et al. Lancet Respir Med 2013;1:199–209. 



UMEC/VI (3360, 3374): Time to first exacerbation 

Decramer M et al. Lancet Respir Med 2014;2:472–86. 



Are these findings clinically relevant? 

• Effect of dual bronchodilatation in FEV1: 

   not synergetic, less than additive 

• Improvement in FEV1: 

   not necessarily translate into any 

     meaningful differences in patient-based outcomes 

• a dual bronchodilators provides marginal clinical 

  benefits? 

• using MCIDs or responder analysis to assess 

  clinical efficacy? 





Title  Patients 
(n)  

Total AEs  AEs leading 
to discontin
uation of  
study 

Total SAEs  Deaths  CCV AEs  CCV SAEs  MACE 
(total)  

Atrial 
Fibrillation
/flutter  
events  

QVA149  
110/50 µg q.d. 

1076 593 (55.1) 37 (3.4) 59 (5.5) 3 (0.3) 19 (1.8) 6 (0.6) 3 (0.3) 9 (0.8) 

Placebo 345 NR NR NR NR 9 (2.6) 1 (0.3) 0 NR 

Indacaterol  
150 µg q.d. 

476 291 (61.1) 24 (5.0) 26 (5.5) 2 (0.4) 12 (2.5) 4 (0.8) 2 (0.4) 7 (1.5) 

Glycopyrronium 
50 µg q.d. 

473 290 (61.3) 14 (3.0) 29 (6.1) 1 (0.2) 14 (3.0) 6 (1.3) 3 (0.6) 10 (2.1) 

Tiotropium  
18 µg q.d. 

519 295 (56.8) 10 (1.9) 20 (3.9) 3 (0.6) 9 (1.7) 3 (0.6) 3 (0.6) 7 (1.3) 

SFC  
50/500 µg b.i.d. 

264 159 (60.2) 27 (10.2) 14 (5.3) 1 (0.4) 6 (2.3) 3 (1.1) 1 (0.4) 7 (2.7) 

Banerji D et al. Clin Invest 2014;4:511-33. 

QVA149: Safety data 

*Pooled 6-month safety data from SHINE, ILLUMINATE, ENLIGHTEN and ARISE studies 



Decramer M et al. Lancet Respir Med 2014;2:472–86. 

UMEC/VI (3360,3374): Safety data 



Drug Study Weeks Drug Study Weeks Drug Study Weeks 

QVA149  SHINE 26 UMEC/VI 3373 24 ACLI/FOM ACLIFORM 24 

SPARK 64 3360 24 AUGMENT 24 

ILLUMINATE 64 3374 24 

ENLIGHT 52 ZEP117115 24 TIO/OLOD TONADO1 52 

ARISE 52 4417 12 TONAOD2 52 

LANTERN 26 4418 12 

BRIGHT 3 

BLAZE 6 

BEACON 4 

LABA/LAMA FDC: Study durations 

Clinical trials for 6-12 months 
→ Long-term studies are required to explore the efficacy & safety  





Optimization vs Maximization 



 Relieve symptoms 

 Improve exercise tolerance 

 Improve health status 

Reduce 

Symptoms 

Manage Stable COPD:  Goals of Therapy 

Reduce 

Risk 

 

 Prevent disease progression 

 Prevent and treat exacerbations 

 Reduce mortality 

 

GOLD guideline 2015 



 Relieve symptoms 
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Monotherapy vs a dual bronchodilator 
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 Prevent disease progression 

 Prevent and treat exacerbations 

 Reduce mortality 

 

GOLD guideline 2015 



 Relieve symptoms 

 Improve exercise tolerance 

 Improve health status 

 

 Prevent disease progression 

 Prevent and treat exacerbations 

 Reduce mortality 

 

GOLD guideline 2015 
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또는 입원할 정도
로 심한 악화 ≥ 1 

Optimization vs Maximization 

GOLD 진료지침 2014 



Recommendation  

• Montherapy should be the first choice 

   for maintenance treatment in stable COPD 

• A dual bronchodilator should be recommended 

         in patients who remain breathless or  

         symptomatic  



Summary 

• Increasing number of drugs for COPD 

 : increases the number of therapeutic options 

 : makes the choice more complicated 

• Further studies should be designed to give necessary 

   evidence to the optimal sequence of monotherapy  

   and a dual bronchodilators 

• Further data on the efficacy and safety of  

  a dual bronchodilators are required before changes 

  in treatment recommendations can be considered 

  : hospitalization, exacerbation, mortality… 
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