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LABA and LAMA Position in Previous COPD Guideline

GOLD Report 2010

COPD 진료지침 2005 대한결핵 및 호흡기학회
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GOLD Report 2011

GOLD Report 2017

LABA and LAMA Position in Previous COPD Guideline



LABA and LAMA Position in Previous COPD Guideline

COPD 진료지침 2014 대한결핵 및 호흡기학회



Initiation of Pharmacological Treatment of Stable COPD

GOLD Report 2022



GOLD Report 2022

Follow-up Pharmacological Treatment of Stable COPD



안정 시 COPD의 약물 단계 치료

COPD 진료지침 2018개정, 대한결핵 및 호흡기학회



LABA+LAMA and LABA/LAMA

온브리즈
(Indacaterol) 

스피리바
(Tiotropium) 

애클리라
(Aclidinium) 

인크루즈
(Umeclidinium) 

LABA

아노로
(Vilanterol / Umeclidinium) 

조터나
(Indacaterol + Glycopyrronium ) 

바헬바
(Olodaterol + Tiotropium ) 

듀어클리어
(Formoterol + Aclidinium ) 

LAMA/LABA

LAMA



Trends in the Utilization of COPD Therapeutic Regimen

Parkin L, et al. Respiratory Research 2018;143:1-7

• Administrative healthcare data from Ontrario, Canada

• ≥ 65 years old with COPD

• January 2010 ~ May 2016

• N: 567,324



Trends in the Utilization of COPD Therapeutic Regimen

• Health Insurance Review and Assessment Service (HIRA)

• May 2014 ~ April 2017

• Total of 68,942 COPD patients were included for 3 years of 

longitudinal analyses

Jo YS, et al. Int J Chron Obstruct Pulmon Dis 2020;15:1367-1375. 



Trends in the Utilization of COPD Therapeutic Regimen

Ji YS, et al. Int J Chron Obstruct Pulmon Dis 2020;15:1367-1375. 



“나”군에서 첫 흡입제로 무엇을 처방하는 것이 좋을까? 

1. LAMA

2. LABA

3. LAMA-LABA

Voting#1



LAMA-LABA로 기대되는 효과는? 

1. 폐기능 개선

2. 호흡곤란 개선

3. 운동능력 향상

4. 삶의 질 향상

5. 급성악화 예방

Voting#2



LAMA-LABA Fixed Dose Combinations

Brand Name LAMA LABA LAMA/LABA Availability 

in Korea

Xoterna Breezehaler (Korea), 

Utibro Breezehaler (Europe & Canada)

Ultibron Neohaler (USA)

Glycopyrrolate 50 µg

15.6 µg BID

Indacaterol 110 µg

27.5 µg BID

GLY/IND or 

IND/GLY

O

Vahelva Respimat (Korea)

Stiolto Respimat (USA)

Inspiolto Respimat (Canada)

Tiotropium 2.5 µg Olodaterol 2.5 µg TIO/OLO O

Bevespi Aeroshere Glycopyrrolate Formoterol GLY/FOR (GFF) X

Anoro Ellipta

Laventair Ellipta

Umeclidinium 62.5 µg Vilanterol 25 µg UMEC/VIL O

DuaKlir Genuair Aclidinium 340 µg Formoterol 12 µg ACL/FOR O



Selected Outcomes and Definition of Significant Differences

Outcome MCID Comments

Trough FEV1 100 mL No MCID established for AUC, FVC

Health-related quality of life SGRQ: 4 units 
Higher score indicate poorer health 
status

Dyspnea TDI ≥1 unit –

Rescue medication use No validated MCID –

Exacerbations 
1 exacerbation/year,
22% reduction

Definition of AECOPD varies. 
Seasonal variation in frequency 
impacts studies <12 months

Daily respiratory symptoms e-RS total >-2 Suggested responder definition

Exercise Tolerance 6MWT: 25 – 80 m

Safety
Major adverse cardiovascular events 
(MACE)

Modified from Cohen JS et al. Int J Chron Obstruct Pulmon Dis 2016;11:785-97. [PMID: 27143870]
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Lung Function (Trough FEV1, FEV1 AUC)

• IND/GLY: SHINE, ENLIGHTEN, BEACON, ILLUMINATE, LANTERN

• TIO/OLO: TONADO, VIVACITO, OTEMTO

• UMEC/VIL: DB2113373, DB2113360, DB2113361, ZEP177155, EMAX

Symptom (Dyspnea Index) & Health-related quality of life (SGRQ)

• IND/GLY: BRIGHT, BLAZE, ILLUMINATE, LANTERN

• TIO/OLO: OTEMTO

• UMEC/VIL: DB2113361, ZEP177155, EMAX

Acute Exacerbation (Annual Rate of Exacerbation)

• IND/GLY: SPARK, FLAME

• TIO/OLO: DYNAGITO

• (UMEC/VIL: DB2113373, DB2113361, ZEP177155, EMAX)



Lung Function



Pre-screening period Screening period

OL Tiotropium 18 μg once daily, n=483

Indacaterol 150 μg once daily, n=475

Glycopyrronium 50 μg once daily, n=477

IND/GLY 110/50 μg once daily, n=475

Day -21 to Day -15 Day -14 to Day -1 Day 1 to Day 184

Randomisation visit 3

Placebo, n=234Pre-randomisation period

Visit 2Visit 1

LABA/LAMA (Ind/Gly) vs. LABA (Ind) vs. LAMA (Gly) vs. LAMA (Tio)

– SHINE (Design) –

Bateman ED et al. Eur Respir J 2013;42:1484-94. [PMID: 23722616]

 2144 patients with moderate-to-severe COPD (GOLD II or III)

 no AE in 1 year (74.6%)

 Ind/Gly (110/50) : Ind (150) : Gly (50) : Tio (18, open label) : placebo = 2:2:2:2:1

 The primary end-point: trough FEV1 at week 26



LABA/LAMA (Ind/Gly) vs. LABA (Ind) vs. LAMA (Gly) vs. LAMA (Tio)

– SHINE (FEV1) –

Bateman ED et al. Eur Respir J 2013;42:1484-94. [PMID: 23722616]



IND/GLY also provided benefits in
trough FEV1 regardless of prior treatment

Bateman ED et al. Eur Respir J 2013;42:1484-94. [PMID: 23722616]
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LABA/LAMA (Ind/Gly) vs. Placebo

– ENLIGHTEN (Design) –

 52-week, multicenter, double-blind, parallel-group, placebo-controlled study

 moderate-to-severe COPD (FEV1 of ≥ 30% and < 80%; n=339; no AE in the 6 weeks)

 Primary endpoint: safety & tolerability for treatment-emergent adverse events (AEs)

Dahl R et al. Respir Med 2013;107:1558-67. [PMID: 23867808]



LABA/LAMA (Ind/Gly) vs. Placebo

– ENLIGHTEN (postBD FEV1) –

 QVA149 demonstrated a good safety and tolerability profile, providing rapid and sustained bronchodilation over 52 
weeks in patients with moderate-to-severe COPD

Dahl R et al. Respir Med 2013;107:1558-67. [PMID: 23867808]



 In this multicenter, double-blind, parallel group study, patients with stage II or stage III COPD 

 The primary endpoint was to evaluate the noninferiority of QVA149 as compared with concurrent administration of 
IND+GLY, for trough FEV1 after 4 weeks of treatment. 

Dahl R et al. Int J Chron Obstruct Pulmon Dis 2013;8:501-8. [PMID: 24159259]

BEACON
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∆=−5 mL (95% CI –5.1, 40.0)

IND/GLY
110/50 μg q.d. (n=81)

Indacaterol 150 μg q.d. +
glycopyrronium 50 μg q.d. (n=96)

IND/GLY was non-inferior to the 
free combination of indacaterol + glycopyrronium 

for trough FEV1 at Week 4

Dahl R et al. Int J Chron Obstruct Pulmon Dis 2013;8:501-8. [PMID: 24159259]



LABA/LAMA (Ind/Gly) vs. ICS/LABA (SFC)

– ILLUMINATE (Design) –

Vogelmeier CF et al. Lancet Respir Med 2013;1:51-60. [PMID: 24321804]

 efficacy, safety, and tolerability of IND/GLY versus salmeterol–fluticasone (SFC)

 523 patients with moderate-to-severe COPD (without AE in the previous year)

 The primary endpoint was to demonstrate the superiority of IND/GLY compared with 
SFC for the standardised area under the curve from 0 to 12 h post dose for forced 
expiratory volume in 1 second (FEV1 AUC0–12h) after 26 weeks of treatment.



LABA/LAMA (Ind/Gly) vs. ICS/LABA (SFC)

– ILLUMINATE (FEV1 AUC0-12h) –

Vogelmeier CF et al. Lancet Respir Med 2013;1:51-60. [PMID: 24321804]

 patients with moderate-to-severe COPD (without AE in the previous year)

 The primary endpoint was to demonstrate the superiority of IND/GLY compared with 
SFC for postBD FEV1 AUC0–12h after 26 weeks of treatment.



LABA/LAMA (Ind/Gly) vs. ICS/LABA (SFC)

– LANTERN (Design) –

Zhong N et al. Int J Chron Obstruct Pulmon Dis 2015;10:1015-26. [PMID: 26082625]

 676 moderate-to-severe COPD patients with a history of AE ≤ 1 in the previous year

 Primary end point: non-inferiority for trough FEV1 at week 26



LABA/LAMA (Ind/Gly) vs. ICS/LABA (SFC)

– LANTERN (FEV1) –

Zhong N et al. Int J Chron Obstruct Pulmon Dis 2015;10:1015-26. [PMID: 26082625]

 676 moderate-to-severe COPD patients with a history of AE ≤ 1 in the previous year

 Primary end point: non-inferiority for trough FEV1 at week 26



 Tx

 tiotropium+olodaterol FDC 2.5/5 μg or 5/5 μg

 tiotropium 2.5 μg or 5 μg, or 

 Olodaterol 5 μg 

 Respimat inhaler over 52 weeks

 Primary end points (at 24 weeks.)

 FEV1 AUC0–3 response

 trough FEV1 response 

 SGRQ total score

Buhl R et al. Eur Respir J 2015;45:969-79. [PMID: 25573406]

TONADO



Key inclusion and exclusion criteria
– TONADO –

Ferguson GT et al. Adv Ther 2015;32:523-36. [PMID: 26112656]



LABA/LAMA (TIO/OLO) vs. LAMA (TIO) vs LABA (OLO)

– TONADO (Trough FEV1) –

Buhl R et al. Eur Respir J 2015;45:969-79. [PMID: 25573406]



LABA/LAMA (TIO/OLO) vs. LAMA (TIO) vs LABA (OLO)

– TONADO (FEV1 AUC0-3) –

Ferguson GT et al. Adv Ther 2015;32:523-36. [PMID: 26112656]

(a) Patients without prior LAMA or LABA use (b) Patients with prior LAMA or LABA use



Singh D et al. Respir Med 2015;109:1312-9. [PMID: 26320402]

 a randomised, double-blind, placebo-controlled, Phase III trial with an incomplete crossover design

 Patients received four of the following six treatment options for 6 weeks each: placebo, olodaterol 5 mg, tiotropium 2.5 mg, tiotropium 5 mg, tiotropium þ 
olodaterol FDC 2.5/5 mg and tiotropium þ olodaterol FDC 5/5 mg, all delivered via the Respimat® inhaler

 The primary end point was forced expiratory volume in 1 s (FEV1) area under the curve from 0 to 24 h (AUC0-24) response after 6 weeks of treatment

VIVACITO



 a total of 1623 patients

 TIO/OLO, TIO or placebo

 4 subgroups: 

GOLD 2/3

GOLD A/B/C/D

 treatment naïve vs. not treatment naive

 receiving inhaled corticosteroids (ICS) at baseline 
vs. not receiving ICS at baseline

 Primary end points: 

FEV1 AUC from 0 to 3 h response, 

 trough FEV1

SGRQ total score

Singh D et al. Respir Res 2016;17:73. [PMID: 27316465]

OTEMTPTO



LAMA/LABA (TIO/OLO) vs. LAMA (TIO) vs. Placebo

– OTEMPTO (trough FEV1) –

Singh D et al. Respir Res 2016;17:73. [PMID: 27316465]



LAMA/LABA (TIO/OLO) vs. LAMA (TIO) vs. Placebo

– OTEMPTO (FEV1, subgroup: GOLD 2 & 3) –

Singh D et al. Respir Res 2016;17:73. [PMID: 27316465]



LAMA/LABA (TIO/OLO) vs. LAMA (TIO) vs. Placebo

– OTEMPTO (FEV1, subgroup: GOLD ABCD) –

Singh D et al. Respir Res 2016;17:73. [PMID: 27316465]



LAMA/LABA (TIO/OLO) vs. LAMA (TIO) vs. Placebo

– OTEMPTO (FEV1, subgroup: Tx-naive) –

Singh D et al. Respir Res 2016;17:73. [PMID: 27316465]



LAMA/LABA (TIO/OLO) vs. LAMA (TIO) vs. Placebo

– OTEMPTO (FEV1, subgroup: ICS) –

Singh D et al. Respir Res 2016;17:73. [PMID: 27316465]



 A 24-week, randomised, 
double-blind, placebocontrolled, 
multicentre, parallel-group study

 Eligible patients

 a history of cigarette smoking 
of ≥10 pack-years

 FEV1/FVC <0.7

 a postBD FEV1 ≤70% of 
predicted

 Dyspnoea: ≥2 on the mMRC

 Exclusion

 current diagnosis of asthma 
or other known respiratory 
disorders

 Tx

 UMEC/VIL 62.5/25

 UMEC 62.5

 VIL 25

 Placebo

 Primary efficacy end point

 trough FEV1 on day 169 (23-
24 h postdose)

Donohue JF et al. Respir Med 2013;107:1538-46 [PMID 23830094]

DB2113372



Donohue JF et al. Respir Med 2013;107:1538-46 [PMID 23830094]

DB2113372



LAMA/LABA (UMEC/VIL) vs. LAMA (UMEC) vs. LABA (VIL) vs. Placebo

– DB2113373 (Trough FEV1) –

Donohue JF et al. Respir Med 2013;107:1538-46 [PMID 23830094]



LAMA/LABA (UMEC/VIL) vs. LAMA (UMEC) vs. LABA (VIL) vs. Placebo

– DB2113373 (Serial FEV1) –

Donohue JF et al. Respir Med 2013;107:1538-46 [PMID 23830094]



 two multicentre, randomised, blinded, double-dummy, 
parallel-group, active-controlled trials

 Eligible patients

 a history of cigarette smoking of ≥10 pack-years

 FEV1/FVC <0.7 & a postBD FEV1 ≤70% of predicted

 Dyspnoea: A score of ≥2 on the mMRC

 Exclusion

 Asthma: A current diagnosis of asthma

 Tx: UMEC/VIL 125/25, 62.5/25, TIO, & UMEC 125 or VIL

 The primary outcome: trough FEV1 on day 169

Decramer M et al. Lancet Respir Med 2014;2:472-86 [PMID 24835833]

DB2113360



LAMA/LABA (UMEC/VIL) vs. LAMA (TIO) vs. LABA (VIL)

– DB2113360 (Trough FEV1, study 1) –

Decramer M et al. Lancet Respir Med 2014;2:472-86 [PMID 24835833]



LAMA/LABA (UMEC/VIL) vs. LAMA (TIO) vs. LAMA (UMEC)

– DB2113360 (Trough FEV1, study 2) –

Decramer M et al. Lancet Respir Med 2014;2:472-86 [PMID 24835833]



 a double-blind, placebo-
controlled, parallel-group 
study

 Primary efficacy end point:  
trough FEV1 on day 169 
(23-24 h postdose)

Celli B et al. Chest 2014;145:981-91 [PMID 24385182]

DB2113361



LAMA/LABA (UMEC/VIL) vs. LAMA (UMEC) vs. LABA (VIL)
– DB2113361 (Trough FEV1) –

Celli B et al. Chest 2014;145:981-91 [PMID 24385182]



 a 24-week, Phase III, multicenter, randomized, blinded, 

doubledummy, parallel-group study

 UMEC/VI 62.5/25 mcg versus TIO, 18 mcg

 The primary endpoint: trough FEV1 at Day 169

Maleki-Yazdi MR et al. Respir Med 2014;108:1752-60 [PMID 25458157]

ZEP117115



Maleki-Yazdi MR et al. Respir Med 2014;108:1752-60 [PMID 25458157]

ZEP117115



LAMA/LABA (UMEC/VIL) vs. LAMA (TIO)

– ZEP117115 (Trough FEV1) –

Maleki-Yazdi MR et al. Respir Med 2014;108:1752-60 [PMID 25458157]



 Primary endpoint: 
trough FEV1 at 
Week 24

 Key secondary 
endpoint: TDI (trial 
powered for TDI)

 Other secondary 
endpoints:
daily symptoms 
E-RS, rescue 
medication use, 
CAT, SGRQ, time to 
first exacerbation, 
time to first CID

 Safety

 2431 patients randomised
(Analysed ITT population, 
n=2425)

 Aged 40+ years

 CAT ≥10

 Post-bronchodilator FEV1 
30–80%

 ≤1 moderate 
exacerbation in past year

 Not receiving ICS, 
LAMA/LABA 

Maltais F et al. Respir Res 2019;20:238 [PMID 31666084]

EMAX



Maltais F et al. Respir Res 2019;20:238 [PMID 31666084]

EMAX



Maltais F et al. Respir Res 2019;20:238 [PMID 31666084]
EMAX



LAMA/LABA (UMEC/VIL) vs. LAMA (UMEC) vs. LABA (VIL)

– EMAX (Trough FEV1, FVC, IC) –

Maltais F et al. Respir Res 2019;20:238 [PMID 31666084]



Symptom



 Patients with moderate-to-severe COPD were randomized to 
QVA149 110/50 mg, placebo or tiotropium 18 mg once 
daily in a blinded, 3-period crossover study for 3 weeks. 

 The primary endpoint was exercise endurance time at Day 
21 for QVA149 versus placebo.

Beeh KM et al. Respir Med 2014;108:584-92. [PMID: 24534204]

BRIGHT



LABA/LAMA (Ind/Gly) vs. Placebo vs. Tiotropium

– BRIGHT (Exercise endurance time) –

 once-daily QVA149 significantly improved exercise endurance time compared with placebo 

Beeh KM et al. Respir Med 2014;108:584-92. [PMID: 24534204]
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Beeh KM et al. Respir Med 2014;108:584-92. [PMID: 24534204]



 247 patients were randomized to once-daily QVA149 
110/50 mg, placebo or tiotropium 18 mg. 

 Superiority of QVA149 versus placebo (primary 
objective) and tiotropium (secondary objective) was 
assessed for improvement in dyspnoea via the self-
administered computerised (SAC) version of the 
Baseline and Transition Dyspnoea Index after 6 weeks.

Mahler DA et al. Eur Respir J 2014;43:1599-609. [PMID: 24176997]

BLAZE
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Mahler DA et al. Eur Respir J 2014;43:1599-609. [PMID: 24176997]



LABA/LAMA (Ind/Gly) vs. ICS/LABA (SFC)

– ILLUMINATE (QOL, SGRQ-C) –

Vogelmeier CF et al. Lancet Respir Med 2013;1:51-60. [PMID: 24321804]

 patients with moderate-to-severe COPD (without AE in the year)

 The primary endpoint was to demonstrate the superiority of IND/GLY compared with 
SFC for postBD FEV1 AUC0–12h after 26 weeks of treatment.



2.03 2.361.45 1.6
0.0

0.5

1.0

1.5

2.0

2.5

3.0

Week 12 Week 26

∆=0.58, p=0.025 ∆=0.76, p=0.003
L
e
a
st

 s
q
u
a
re

s 
m

e
a
n
 (
S
E
) 

T
D

I 
to

ta
l 
sc

o
re

IND/GLY significantly improved TDI total 
score vs ICS/LABA

IND/GLY
110/50 μg q.d.

Fluticasone/salmeterol
500/50 μg b.i.d.

Vogelmeier CF et al. Lancet Respir Med 2013;1:51-60. [PMID: 24321804]



65.2 67.553.8 56.8
0

10

20

30

40

50

60

70

Week 12 Week 26

p=0.0321 p=0.0462

P
a
ti
e
n
ts

 w
it
h
 ≥

1
-p

o
in

t 
im

p
ro

v
e
m

e
n
t 

in
 T

D
I 
to

ta
l 
sc

o
re

 (
%

)

More patients on IND/GLY achieved TDI 
total score improvement ≥1 vs ICS/LABA

IND/GLY
110/50 μg q.d.

Fluticasone/salmeterol
500/50 μg b.i.d.

Vogelmeier CF et al. Lancet Respir Med 2013;1:51-60. [PMID: 24321804]



–2.32 –1.93

-3.0

-2.5

-2.0

-1.5

-1.0

-0.5

0.0

IND/GLY significantly reduced daily use of
rescue medication vs LABA/ICS over 26 weeks

L
e

a
s
t 

s
q

u
a

re
s
 m

e
a
n

 (
S

E
) 

c
h

a
n

g
e
 f

ro

m
 b

a
s
e
li

n
e
 i
n

 r
e
s
c
u

e
 m

e
d

ic
a
ti

o
n

 u
s
e
 

(p
u

ff
s
 p

e
r 

d
a

y
)

∆=–0.39, p<0.05

Fluticasone/salmeterol
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IND/GLY

110/50 μg q.d.
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Vogelmeier CF et al. Lancet Respir Med 2013;1:51-60. [PMID: 24321804]



LABA/LAMA (TIO/OLO) vs. LAMA (TIO) vs LABA (OLO)
– TONADO (SGRQ) –

Buhl R et al. Eur Respir J 2015;45:969-79. [PMID: 25573406]



LABA/LAMA (TIO/OLO) vs. LAMA (TIO) vs LABA (OLO)
– TONADO (SGRQ) –

Buhl R et al. Eur Respir J 2015;45:969-79. [PMID: 25573406]



LABA/LAMA (TIO/OLO) vs. LAMA (TIO) vs. Placebo

– OTEMPTO (SGRQ) –

Singh D et al. Respir Res 2016;17:73. [PMID: 27316465]



LAMA/LABA (TIO/OLO) vs. LAMA (TIO) vs. Placebo
– OTEMPTO (SGRQ, subgroup: GOLD 2 & 3) –

Singh D et al. Respir Res 2016;17:73. [PMID: 27316465]



LAMA/LABA (TIO/OLO) vs. LAMA (TIO) vs. Placebo
– OTEMPTO (TDI, subgroup: GOLD 2 & 3) –

Singh D et al. Respir Res 2016;17:73. [PMID: 27316465]



LAMA/LABA (TIO/OLO) vs. LAMA (TIO) vs. Placebo
– OTEMPTO (SGRQ, subgroup: GOLD ABCD) –

Singh D et al. Respir Res 2016;17:73. [PMID: 27316465]



LAMA/LABA (TIO/OLO) vs. LAMA (TIO) vs. Placebo
– OTEMPTO (TDI, subgroup: GOLD ABCD) –

Singh D et al. Respir Res 2016;17:73. [PMID: 27316465]



LAMA/LABA (TIO/OLO) vs. LAMA (TIO) vs. Placebo
– OTEMPTO (SGRQ, subgroup: Tx-naive) –

Singh D et al. Respir Res 2016;17:73. [PMID: 27316465]



LAMA/LABA (TIO/OLO) vs. LAMA (TIO) vs. Placebo
– OTEMPTO (TDI, subgroup: Tx-naive) –

Singh D et al. Respir Res 2016;17:73. [PMID: 27316465]



LAMA/LABA (TIO/OLO) vs. LAMA (TIO) vs. Placebo
– OTEMPTO (SGRQ, subgroup: ICS) –

Singh D et al. Respir Res 2016;17:73. [PMID: 27316465]



LAMA/LABA (TIO/OLO) vs. LAMA (TIO) vs. Placebo
– OTEMPTO (TDI, subgroup: ICS) –

Singh D et al. Respir Res 2016;17:73. [PMID: 27316465]



Martinez FJ et al. Int J Chron Obstruct Pulmon Dis 2019;14:181-94. [PMID: 30655665]

OTEMTPTO



LAMA/LABA (UMEC/VIL) vs. LAMA (UMEC) vs. LABA (VIL)
– DB2113361 (TDI) –

Celli B et al. Chest 2014;145:981-91 [PMID 24385182]



LAMA/LABA (UMEC/VIL) vs. LAMA (TIO)

– ZEP117115 (SGRQ) –

Maleki-Yazdi MR et al. Respir Med 2014;108:1752-60 [PMID 25458157]



LAMA/LABA (UMEC/VIL) vs. LAMA (UMEC) vs. LABA (VIL)

– EMAX (SAC-TDI) –

Maltais F et al. Respir Res 2019;20:238 [PMID 31666084]



LAMA/LABA (UMEC/VIL) vs. LAMA (UMEC) vs. LABA (VIL)

– EMAX (E-RS) –

Maltais F et al. Respir Res 2019;20:238 [PMID 31666084]



LAMA/LABA (UMEC/VIL) vs. LAMA (UMEC) vs. LABA (VIL)

– EMAX (Rescue Salbutamol-free Day) –

Maltais F et al. Respir Res 2019;20:238 [PMID 31666084]



RWE of LABA/LAMA: 
Lung Function & QOL



Real World Data of LABA/LAMA Fixed Combination

Anoro Ellipta

(Vilanterol/Umeclidinium) 

Xoterna Breezhaler

(Indacaterol/Glycopyrronium) 

Vahelva Respimat

(Olodaterol/Tiotropium) 



Vogelmeier CF et al. Respiratory Research 2017;18:140

• Prospective, multi-center, 12-week, randomized, open-label, 

pragmatic study, June 2014~April 2016

• IND/GLY vs. ICS/LABA or LABA or LAMA

• Study Population

• Symptomatic patients with moderate COPD who directly switch from 

their current COPD therapy regimen to either GLY or IND/GLY

• Men and women aged ≥40 years with a clinical diagnosis of moderate 

COPD (GOLD 2013), and current or ex-smokers who have a smoking 

history of at least 10 pack-years

• Outcomes

- Primary

: To demonstrate at Week 12

– Superiority of GLY versus SABA and/or SAMA as monotherapy or in 

free or FDC on trough FEV1

– Non-inferiority of GLY versus LABA or LAMA monotherapy on trough 

FEV1

– Superiority of IND/GLY versus LABA and ICS either in free or in FDC 

on trough FEV1

– Superiority of IND/GLY versus LABA or LAMA monotherapy on trough 

FEV1

- Co-Primary

: To demonstrate at Week 12

– Superiority of GLY versus SABA and/or SAMA as monotherapy or in 

free or FDC on transition dyspnea index (TDI)

– Non-inferiority of GLY versus LABA or LAMA monotherapy on TDI

– Superiority of IND/GLY versus LABA and ICS in free or FDC on TDI

– Superiority of IND/GLY versus LABA or LAMA monotherapy on TDI

Pulmonary Function & QoL: Indacaterol/Glycopyrronium



Vogelmeier CF et al. Respiratory Research 2017;18:140

Pulmonary Function & QoL: Indacaterol/Glycopyrronium



Vogelmeier CF et al. Respiratory Research 2017;18:140

Pulmonary Function: Indacaterol/Glycopyrronium



Quality of Life: CCQ

• Symptoms State

• Mental State

• Functional State



Vogelmeier CF et al. Respiratory Research 2017;18:140

Quality of Life: Indacaterol/Glycopyrronium



• Real-life, multicenter, post-approval, prospective, 16-week 

interventional, open-label, single-arm study 

• Moderate-to-severe COPD, who remained symptomatic on Tio 

or SFC

• End Points

• Primary

• Absolute change from baseline in pre-dose trough FEV1 after 

16 weeks of treatment

• Secondary

• Change in pre-dose trough FEV1 between baseline and 4 

weeks of treatment, 

• Change in the CAT score after 4 and 16 weeks of treatment

• Change from baseline in dyspnea index (transition dyspnea 

index [TDI]) at Weeks 4 and 16

• Safety was assessed by monitoring adverse events (AEs) and 

serious AEs (SAEs)

Kaplan A, et al. Int J Chron Obstruct Pulmon Dis 2019;14:249-260. 

Pulmonary Function & QoL: Indacaterol/Glycopyrronium



Pulmonary Function: Indacaterol/Glycopyrronium

Kaplan A, et al. Int J Chron Obstruct Pulmon Dis 2019;14:249-260. 



Dyspnea and QoL: Indacaterol/Glycopyrronium

Kaplan A, et al. Int J Chron Obstruct Pulmon Dis 2019;14:249-260. 



Gillissen A, et al. ERJ Open Res 2021;7:00004-2021. 

• Open-label non-interventional study, Mar 2017 ~ Nov 2018.

• Tio/Olo under real-world conditions for ∼6 weeks

• Outcome

• Primary

• Proportion of patients achieving a decrease of ⩾0.4 points in 

Clinical COPD Questionnaire (CCQ) score.

• Secondary

1) Changes in total CCQ score and CCQ-4 score  from V1 to V2

2) Patients’ general condition at V1 and V2

3) patient satisfaction and willingness to continue treatment with 

Tio/Olo at V2

• Inclusion

1) written informed consent prior to participation

2) aged ⩾40 years

3) diagnosed with COPD and having an indication for treatment with a 

combination of two long-acting bronchodilators (LAMA/LABA) according to 

approved SmPC and GOLD strategy report 2017 (GOLD COPD groups B–D)

4) treatment with Tio/Olo according to SmPC at the discretion of the physician

• Exclusion

1) contraindications according to the Tio/Olo SmPC

2) already on a LAMA/LABA combination (free or fixed dose) in the 6 

weeks prior to study entry

3) continuing LABA/inhaled corticosteroid (ICS) treatment in parallel with 

Tio/Olo (to avoid double-dosing of LABA)

4) pregnant or lactating

5) current participation in any clinical trial or any other non-interventional 

study of a drug or device.

Quality of Life: Tiotropium/Olodaterol



Gillissen A, et al. ERJ Open Res 2021;7:00004-2021. 

• Germany, 114 sites

• Patient screened: N=1,351 / Full analysis set: N=1,140

Quality of Life: Tiotropium/Olodaterol



Gillissen A, et al. ERJ Open Res 2021;7:00004-2021. 

Quality of Life: Tiotropium/Olodaterol



Acute Exacerbation of COPD



LABA/LAMA (Ind/Gly) vs. LABA (Ind) vs. LAMA (Gly) vs. LAMA (Tio)

– SHINE (AE) –

Bateman ED et al. Eur Respir J 2013;42:1484-94. [PMID: 23722616]

 COPD exacerbation; 39.2% in the placebo group and 28.9%, 32.1%, 31.7% and 28.8%
in the IND/GLY, indacaterol, glycopyrronium and tiotropium groups, respectively

 2144 patients with moderate-to-severe COPD (GOLD II or III) and no AE in 1 year (74.6%)

 Ind/Gly (110/50) : Ind (150) : Gly (50) : Tio (18, open label) : placebo = 2:2:2:2:1

 The primary end-point: trough FEV1 at week 26



 2224 patients 

 aged ≥40 years

 GOLD stages III–IV

 one or more moderate AE in the past year

 Tx

 QVA149, glycopyrronium 50 μg, or 
tiotropium 18 μg for 64 weeks

 The primary objective was to show superiority
of QVA149 versus glycopyrronium for rate of 
moderate to severe COPD exacerbations

Wedzicha JA et al. Lancet Respir Med 2013;1:199-209. [PMID: 24429126]

SPARK



Baseline Characteristics

– SPARK –

Wedzicha JA et al. Lancet Respir Med 2013;1:199-209. [PMID: 24429126]



LABA/LAMA (Ind/Gly) vs. LAMA (Gly, Tio) 

– SPARK (AE)–

Wedzicha JA, et al. The Lancet Respiratory Medicine 2013;1:199-209.

 2,224 patients with 1 AE in the previous 1 year & postBD FEV1 < 50 % ; 64 weeks

 Primary end point: superiority of IND/GLY vs. glycopyrronium for rate of moderate 

to severe COPD exacerbations 



LABA/LAMA (Ind/Gly) vs. LAMA (Gly, Tio) 

– SPARK (AE) –

Wedzicha JA, et al. The Lancet Respiratory Medicine 2013;1:199-209.

 2,224 patients with 1 AE in the previous 1 year & postBD FEV1 < 50 % ; 64 weeks

 Primary end point: superiority of IND/GLY vs. glycopyrronium for rate of moderate to 

severe COPD exacerbations 



LABA/LAMA (Ind/Gly) vs. LAMA (Gly, Tio) 

– SPARK (FEV1) –

Wedzicha JA et al. Lancet Respir Med 2013;1:199-209. [PMID: 24429126]

 2,224 patients with 1 AE in the previous 1 year & postBD FEV1 < 50 % ; 64 weeks

 Primary end point: superiority of IND/GLY vs. glycopyrronium for rate of moderate to severe COPD exacerbations

 *At all time points, p<0.001 vs glycopyrronium and open-label tiotropium

1.10

Open-label tiotropium 
18 μg q.d.

IND/GLY
110/50 μg q.d.
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LABA/LAMA (Ind/Gly) vs. LAMA (Gly, Tio) 

– SPARK (QOL, SGRQ) –
 2,224 patients with 1 AE in the previous 1 year & postBD FEV1 < 50 % ; 64 weeks

 Primary end point: superiority of IND/GLY vs. glycopyrronium for rate of moderate to severe COPD exacerbations

Wedzicha JA et al. Lancet Respir Med 2013;1:199-209. [PMID: 24429126]



LABA/LAMA (Ind/Gly) vs. ICS/LABA (SFC)

– LANTERN –

Zhong N, et al. Int J Chron Obstruct Pulmon Dis 2015;10:1015-26.

Kaplan–Meier plots of the time to first moderate or severe COPD exacerbation over 26 weeks of treatment

 676 moderate-to-severe COPD patients with a history of AE ≤ 1 in the previous year

 Primary end point: non-inferiority for trough FEV1 at week 26



LABA/LAMA (Ind/Gly) vs. ICS/LABA (SFC)

– FLAME (Design) –

Wedzicha JA et al. N Engl J Med 2016;374:2222-34. [PMID: 27181606]

 mMRC ≥ 2; FEV1 ≥ 25 and < 60 %;  AE ≥1 in the previous year

 The primary outcome was the annual rate of all COPD exacerbations.

Double-blind treatment period 
(52 weeks)

Day –35 to 
Day –29

Day 1 to Day 365

30-day
safety follow-up

Screening

period

IND/GLY 110/50 μg q.d. 

SFC** 50/500 µg b.i.d. 

Day –28 to 
Day –1

Visit 1

Day 366 to 
Day 395

Visit 
101

3362 patients, 52-week, multicenter, randomized, double-blind, parallel-group, double-dummy ,
non-inferiority study

Prerandomization

12 clinic visitsVisit 201

Randomization

Run-in period 
OL tiotropium 
18 μg q.d.



Inclusion / Exclusion criteria 

– FLAME –

Wedzicha JA et al. N Engl J Med 2016;374:2222-34. [PMID: 27181606]



Inclusion / Exclusion criteria (2)

– FLAME –

Wedzicha JA et al. N Engl J Med 2016;374:2222-34. [PMID: 27181606]



LABA/LAMA (Ind/Gly) vs. ICS/LABA (SFC)

– FLAME (AE) –

Wedzicha JA, et al. New England Journal of Medicine 2016;374:2222-34.

 mMRC ≥ 2; FEV1 ≥ 25 and < 60 %;  AE ≥1 in the previous year

 The primary outcome was the annual rate of all COPD exacerbations



LABA/LAMA (Ind/Gly) vs. ICS/LABA (SFC)
– FLAME (AE) –

Wedzicha JA, et al. New England Journal of Medicine 2016;374:2222-34.

Time to First Exacerbation

 mMRC ≥ 2; FEV1 ≥ 25 and < 60 %;  AE ≥1 in the previous year

 The primary outcome was the annual rate of all COPD exacerbations.



LABA/LAMA (Ind/Gly) vs. ICS/LABA (SFC)
– FLAME (Annual Mod to Severe AE) –

Wedzicha JA, et al. New England Journal of Medicine 2016;374:2222-34.
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Clinically Important Deterioration (CID) in the FLAME Study

 CID was defined as ≥100 mL decrease in forced expiratory volume in 1 s (FEV1) or ≥ 4-unit increase in St. George’s 
Respiratory Questionnaire (SGRQ) total score or a moderate-to-severe COPD exacerbation

Anzueto AR, Respir Res 2018;19:121 [PMID 29925383]



Clinically Important Deterioration (CID) in the FLAME Study

Anzueto AR, Respir Res 2018;19:121 [PMID 29925383]



Vogelmeier CF, Int J Chron Obstruct Pulmon Dis 2018;13:1125-34 [PMID 29692607]

Subgroup Analyses from the FLAME study



Vogelmeier CF, Int J Chron Obstruct Pulmon Dis 2018;13:1125-34 [PMID 29692607]

Subgroup Analyses from the FLAME study



LABA/LAMA (Ind/Gly) vs. ICS/LABA (SFC)

– FLAME (FEV1) –

Wedzicha JA, et al. New England Journal of Medicine 2016;374:2222-34.
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Wedzicha JA, et al. New England Journal of Medicine 2016;374:2222-34.
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 SGRQ-C responder rates: IND/GLY 49.2%; SFC 43.7% (OR 1.30; p<0.001)

LABA/LAMA (Ind/Gly) vs. ICS/LABA (SFC)

– FLAME (QOL) –



LABA/LAMA (Ind/Gly) vs. ICS/LABA (SFC)

– FLAME (Rescue Medication Use) –

‒0.76 ‒1.01

SFC 50/500 μg b.i.d. (n=1,624)

IND/GLY 110/50 μg q.d. (n=1,609)

Wedzicha JA, et al. New England Journal of Medicine 2016;374:2222-34.

∆=–0.25, p<0.001
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 A 52-week, double-blind, randomised, parallel-group, 
active-controlled trial

 The primary endpoint was the rate of moderate and 
severe COPD exacerbations from the first dose of 
medication until 1 day after last drug administration

 Patients using inhaled corticosteroids continued this 
therapy

 7880 patients were recruited

Calverley PMA et al. Lancet Respir Med 2018;6:337-44. [PMID: 29605624]

DYNAGYTO



Study endpoints

Calverley PMA et al. Lancet Respir Med 2018;6:337-44. [PMID: 29605624]

Primary endpoint#

Annualised rate of 
moderate-to-severe 
COPD exacerbations

Key secondary 
endpoint#

Time to first moderate-
to-severe COPD 

exacerbation

Annualised rate of 
exacerbations 

leading to hospitalisation

Other secondary endpoints+

Time to first COPD 
exacerbation leading to 

hospitalisation

Time to all-cause 
mortality

DYNAGYTO



Inclusion / Exclusion criteria

Key inclusion criteria Key exclusion criteria

≥40 years of age

Diagnosis of COPD

Post-bronchodilator FEV1/FVC <70%

Post-bronchodilator FEV1 <60% of predicted normal

Documented history of ≥1 moderate-to-severe 
exacerbation in the previous 12 months required 

treatment with systemic corticosteroids and/or
antibiotics and/or related hospitalisation

Current or ex-smokers with a smoking history 
of >10-pack years

Significant disease other than COPD

Current documented diagnosis of asthma

Life-threatening cardiac arrhythmia

Patients with severe emphysema requiring 
endobronchial interventions within 6 months 

prior to screening

Diagnosis of thyrotoxicosis

History of cystic fibrosis

Known active tuberculosis 

DYNAGYTO

Calverley PMA et al. Lancet Respir Med 2018;6:337-44. [PMID: 29605624]



Calverley PMA, Lancet Respir Med 2018;6:337-44 [PMID 29605624]

DYNAGYTO



LAMA/LABA (TIO/OLO) vs. LAMA (OLO)
– DYNAGITO (Mod to Severe AE) –

Calverley PMA, Lancet Respir Med 2018;6:337-44 [PMID 29605624]



Annualized rate of moderate or severe exacerbations analyzed using 
multiple covariates models similar to those used in previous COPD trials

 Results after this adjustment showed treatment differences between tiotropium and tiotropium/olodaterol for all three 
different models with rate ratios between 0.89 and 0.91 (95% CI between 0.84 and 0.98), nominal p-values <0.01, and 
reduced dispersion parameters

Calverley PMA, Lancet Respir Med 2018;6:337-44 [PMID 29605624]

Covariates Model 
Rate ratio 

(Tio vs Tio/olo)
95% CI p-value

Dispersion

parameter

SPARK/FLAME -like 0.89 (0.84, 0.96) 0.0010 0·7419

HERMES -like 0.91 (0.85, 0.98) 0.0080 0·8499

TRINITY/TRILOGY-like 0.89 (0.84, 0.96) 0.0011 0·7809

SPARK/FLAME-like: Treatment, baseline smoking status, ICS use at screening, severity of airflow limitation and region as fixed effects with 
baseline total symptom score (scale 0−18, higher=worse) and 1−year exacerbation history as covariates.

HERMES-like: Treatment, sex, smoking status, country and baseline LABA use fixed effects and age and baseline post−bronchodilator percent 
predicted FEV1 as covariates.

TRINITY/TRILOGY-like: Treatment, country, severity of airflow limitation and smoking status as fixed effects and 1-year history of 
exacerbations as a covariate.



Patients Who Discontinued Early in the DYNAGYTO Study

Calverley PMA, Lancet Respir Med 2018;6:337-44 [PMID 29605624]



Patients Who Discontinued Early in the DYNAGYTO Study

Calverley PMA, Lancet Respir Med 2018;6:337-44 [PMID 29605624]



Patients Who Discontinued Early in the DYNAGYTO Study

Calverley PMA, Lancet Respir Med 2018;6:337-44 [PMID 29605624]



Annualized rate of moderate or severe exacerbations by baseline 
therapy 

Calverley PMA, Lancet Respir Med 2018;6:337-44 [PMID 29605624]
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Risk of a first exacerbation with UMEC/VI in low-risk patients

Donohue JF et al. Respir Med 2013;107:1538-46 [PMID 23830094]



LAMA/LABA (UMEC/VIL 125/25) vs. LAMA (UMEC 125) vs. LABA (VIL)

– DB2113361 (AE) –

Celli B et al. Chest 2014;145:981-91 [PMID 24385182]



LAMA/LABA (UMEC/VIL) vs. LAMA (TIO)
– ZEP117115 (Time to First AE) –

Maleki-Yazdi MR et al. Respir Med 2014;108:1752-60 [PMID 25458157]



LAMA/LABA (UMEC/VIL) vs. LAMA (UMEC) vs. LABA (VIL)

– EMAX (Risk of a First CID up to Day 168) –

Maltais F et al. Respir Res 2019;20:238 [PMID 31666084]



Symptoms and Exacerbations: Tiotropium/Olodaterol

Muro S, et al. Respir Res 2021;22:180. 

• Japanese hospital-based database (Medical Data Vision 

Co.,Ltd., Tokyo), April 2015~March 2019 [Extended March 

2020]

• Retrospective, new-user, active-comparator cohort study

using high-dimensional propensity sores (hdPS).

• Tio/Olo vs. Tio

• Outcome

• Primary

• Time-to-escalation to triple therapy

• Secondary

• Time-to-first moderate or severe exacerbation

• Time-to-all-cause inpatient mortality, MACE, use home oxygen 

therapy



Symptoms and Exacerbations: Tiotropium/Olodaterol

Muro S, et al. Respir Res 2021;22:180. 



Symptoms and Exacerbations: Tiotropium/Olodaterol

Muro S, et al. Respir Res 2021;22:180. 



Symptoms and Exacerbations: Tiotropium/Olodaterol

Quint JK, et al. Adv Ther 2021;38:2249-2270. 

• Non-interventional database study

• US administrative healthcare claim date (US HealthCore

Integrated Research DatabaseSM), January 2013~March 2019

• Tio/Olo vs. ICS/LABA

• Outcome

• Primary

• Risk of first COPD exacerbation

• Secondary

• Risk of hospitalization for CAP

• Risk of escalation to triple therapy

• Combined risk of any one of the above
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Kalhan R, et al. Int J Chron Obstruct Pulmon Dis 2021;16:1149-1161. 

• Retrospective, matched cohort study using propensity score 

matching

• Optum’s de-identified Clinformatics Data Mart database, 

January 2013~December 2019

• UMEC/VI vs. FP/SAL, B/F, TIO

• Eligibility Criteria

1) age ≥40 years at index

2) ≥1 pre-index COPD diagnosis, no pre-index asthma diagnosis

3) 2 months of continuous insurance coverage pre-index

4) high pre-index costs (≥80th percentile of IMT population) and 

comorbidities (Quan- Charlson comorbidity index ≥3). 

• Outcome

• Primary

• On-treatment COPD-related medical costs (per patient per year)

• Secondary

• Time-to-first and rates  per 100 person-days of moderate, 

severe, and overall COPD related exacerbation during on-

treatment period. 
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Rescue Med. Use : Umeclidinium/Vilanterol

Moretz, et al. Int J Chron Obstruct Pulmon Dis 2019;14:2047-2060. 

• Retrospective observational study 

• Optum’s de-identified Clinformatics Data Mart database, 

• June 2015~November 2016

• UMEC/VI vs. Tio/Olo

• Outcome

• Primary

• Rescue medication use

• Secondary

• Medication adherence
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