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LAMA or 
LAMA+ LABA* or

ICS+ LABA**
*Consider if highly symptomatic ( CAT>20)
** consider if eosҗ олл



Effect of ipratropium bromide versus metaproterenolin 
patients with COPD without asthma or atopy



Group A
ƷAll Group A patients should 

be offered bronchodilator 
treatment based on its 
effect on breathlessness. 

ƷThis should be continued if 
symptomatic benefit is 
documented.
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Stable COPD : 
Pharmacologica
l treatment
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Relaxation

aŜŎƘŀƴƛǎƳ ƻŦ ŀŎǘƛƻƴ ƻŦ ʲ2-agonists

Å{ǘƛƳǳƭŀǘƛƻƴ ƻŦ ʲ2-adrenoreceptors results in activation of adenylatecyclase, 
increased intracellular cAMPand subsequent airway smooth muscle 
relaxation

Airway smooth muscle

AC, adenylyl cyclase; ATP, adenosine triphosphate; 2̡R, ̡ 2 receptor; 
cAMP, cyclic AMP; Gs, stimulatory G protein; PKA, protein kinase A Tashkin DP, Fabbri LM, Respir Res. 2010;11:149.



Post-bronchodilator FEV1 in LABA

Adjusted mean change FEV1 (mL)
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*p < 0.001 vs placebo; ɖp < 0.001 vs SALM and FP

Calverleyet al. NEJM 2007

LABA



improvements in quality of life (TORCH)

Vertical bars represent standard errorsPlacebo Sal 50 FP 500 SFC
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TORCH study1. Calverley PMA et al. N Eng J Med 2007; 356: 775-789.
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Pre-ganglionic
nerve

Parasympathetic
ganglion

Post-ganglionic
nerve

ACh

Airway smooth
muscle

Nicotinic receptors 
(+)

M1 receptors (+)

M2 receptors (ς)

M3 receptors (+)

Barnes. Eur Respir Rev(1996)

Tiotropium Provides Specific, 
Long-lasting M3 Receptor Blockade



Study (Duration)

(order: year of  

publication)

Current 

smokers

Baseline 

FEV1 % 

predicted 

Study drug

Annual decline in FEV1 

(mL/year) 

Study drug
Placebo

only
Placebo*+

EUROSCOP (3 

years)
100% ~ 79% Budesonide 57 69 -

ISOLDE (3 years) 36 ï39% ~ 50% Fluticasone 50 59 -

LHS II (3.3 years) 90% ~ 68% Triamcinolone 44 47 -

BRONCUS (3 years) 41- 51% ~ 57% NAC 54 47 -

TORCH (3 years)

post hoc analysis
43% ~ 48% S / F / SFC 42 / 42 / 39 55 -

UPLIFT (3 years) 30% ~ 47% Tiotropium 37 - 42

UPLIFT (4 years) 30% ~ 47% Tiotropium 40 - 42

* All respiratory medications permitted throughout the trial, 

other than inhaled anticholinergics

Low Rate of Decline Compared to Previous Trials

2008



Sustained Improvement in FEV1
Mean values at each time point
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(n=2363)

*P<0.0001 vs. control. Repeated measure ANOVA was used to estimate means. 

Means are adjusted for baseline measurements. Baseline trough FEV1 (observed 

mean) = 1.116 (trough), 1.347 (peak). Patients with Ó3 acceptable PFTs after day 

30 were included in the analysis.

LAMA
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*P<0.0001 vs. control. Repeated measure ANOVA  was used to estimate means. Means are 
adjusted for baseline measurements. Baseline SGRQ Total Score (observed mean) = 45.035. 
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Changes in constant-load exercise endurance time (ET) are
shown from baseline (day -5) for placebo  and tiotropium .Data are 
presented as meanÂSEM. *: p< 0.05 between groups.

LAMA

http://erj.ersjournals.com/content/vol23/issue6/images/large/erj230832-1.jpeg


On LAMA alone Therapy

Jenkins CR, Postma DS, AnzuetoAR, Make BJ, Peterson S, Eriksson G, Calverley PM. Reliever salbutamol use as a measure of exacerbation risk in chronic obstructive pulmonary disease. BMC PulmMed. 2015 Aug 21;15:97. 

The increasing usage of 
rescue medication 

a
The increasing number of 

exacerbation rate



Tiotropium 

n=2986

Control

N=3006

Rate Ratio

(Tio/Con)

95% CI

Cardiac SOC 3.56 4.21 0.84 0.73, 0.98*

Angina 0.51 0.36 1.44 0.91, 2.26

Atrial fibrillation 0.74 0.77 0.95 0.68, 1.33

Cardiac failure 0.61 0.48 1.25 0.84, 1.87

Cardiac failure congestive 0.29 0.48 0.59 0.37, 0.96*

Coronary artery disease 0.21 0.37 0.58 0.33, 1.01

Myocardial infarction 0.69 0.97 0.71 0.52, 0.99*

Respiratory (lower) SOC 11.32 13.47 0.84 0.77, 0.92*

Bronchitis 0.37 0.31 1.20 0.73, 1.98

COPD exacerbation 8.19 9.70 0.84 0.76, 0.94*

Dyspnea 0.38 0.62 0.61 0.40, 0.94*

Pneumonia 3.28 3.46 0.95 0.81, 1.11

Respiratory failure 0.90 1.31 0.69 0.52, 0.92*

*p<0.05;  **excluding lung cancer (multiple different terms)

Decreased Risk of Cardiac and Lower Respiratory SAEs
Incidence Rate (per 100 pt-yrs) Reported By >1%  in Any 
Treatment Group**



Pharmacological 
Stenting: 
Benefits of Long-
acting 
Bronchodilators, 
More effective 
bronchodilation

Source: Beeh & Beier. Adv Ther (2010) 27(3):150-159
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Stable COPD : 
Pharmacologica
l treatment

Group B
Ʒ Initial therapy : a long acting 

bronchodilator. Long acting: 
superior to short acting 
bronchodilator 

ƷThere is no evidence to recommend 
one class of long-acting 
bronchodilators over another for 
initial relief of symptoms in this 
group of patients. 

Ʒ individual patient : depend on 
the patientôs perception of 
symptom relief 

© 2022 Global Initiative for Chronic Obstructive Lung Disease



Stable COPD : 
Pharmacological 
treatment

Group B 
Severe  breathlessness initial therapy 
with two bronchodilators may be 
considered 

ƷGroup B patients are likely to have 
comorbidities that may add to their 
symptomatology and impact their 
prognosis, and these possibilities 
should be investigated.

© 2022 Global Initiative for Chronic Obstructive Lung Disease



SMC relaxationSMC contraction

M3- muscarinic
receptors

Adrenergic

AgonistsCholinergic 

antagonists
2̡-adrenergic
receptors

Combining bronchodilators with complementary 
mechanisms of action promotes greater SMC 

relaxation

1. Global Strategy for the Diagnosis, Management and Prevention of COPD. 
Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2011 website. http://www.goldcopd.org/; 

2. ProskocilBJ, et al. Proc Am Thorac Soc. 2005;2(4):305-310.SMC, smooth muscle cell

LAMA acts as a 

muscarinic-receptor 

antagonist (blocker), 

thereby inhibiting 

M3-receptor 

activation and 

reducing 

bronchoconstriction

LABA acts as a 

ɓ2-receptor agonist 

(activator), thereby 

promoting ɓ2-

receptor activation, 

which results in 

airway relaxation 

leading to 

bronchodilation



Significant improvement in trough FEV1 UMEC/VI vs. TIO 
independent of GOLD group

Mean change from baseline in trough FEV1 at Day 169
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TIO 18 mcg UMEC/VI

95 ml

P<0.001

119 ml

P<0.001

Results of a post-hoc, pooled analysis of three 24-week, randomised, double-dummy, active-controlled, blinded, multi-centre, parallel-group studies that compared the efficacy and safety of UMEC/VIwith TIO in subjects with COPD. Please refer to 
DecramerM ,et al. Lancet RespirMed. 2014 Jun; 2:472-86. doi: 10.1016/S2213-2600(14)70065-7 for details of the blinding process for individual studies. (GOLD B: TIO, n=302; UMEC/VI, n=292   GOLD D: TIO, n=433; UMEC/VI, n=446)

DecramerM ,et al. Lancet Respir Med. 2014 
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Mean change from baseline in number of puffs/day over weeks 1ς241
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P<0.001

Maleki-YazdiMR, et al. Adv Ther. 2016;33:2188ς2199. 

Patients demonstrating a treatment effect similar to 1 extra rescue-free month per year or 2 extra rescue-free weeks in 24 (a change from baseline >8.3% over weeks 1ς24)

Significant reduction 
in rescue medication usage vs. TIO

UMEC/VI 
reduces rescue medication use at 

60 puffs per month

PM-TH-UCV-PPTX-210012



1. Buhl RM, et al. EurRespirJ 2015; 45: 969ς979 (supplementary material); 2. BI data on file, study 1237.9991.

TONADO® 1+2: Greater Transition Dyspnoea Index 
(TDI) response rates with T/O 5/5µg compared with 
the monocomponents
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Olodaterol5µgvs tiotropium/olodaterol 5/5µg: p<0.005

Tiotropium 5µgvs tiotropium/olodaterol 5/5µg: p<0.05

Olodaterol5µgvs tiotropium/olodaterol 5/5µg: p=0.003

Tiotropium 5µgvs tiotropium/olodaterol 5/5µg: p=0.055Tiotropium/
olodaterol 
5/5µg (n=1017)

Tiotropium 5µg
(n=1018)

Olodaterol5µg
(n=1022)

MCID



Tiotropium/olodaterol, alone and in combination with 
exercise training, increases exercise endurance vs placebo 
- PHYSACTO

In patients with moderate-to-severe COPD. *p<0.05; Ϟp<0.01; ϟp<0.001 for % improvement from placebo (p-values at Week 12 were nominal).
SMBM, self-management behaviour-modification; ET, endurance time., ExT, Exercise Training
TroostersT, et al. Am J RespirCritCare Med. 2018 Apr 17

ENDURANCE



Stable COPD : 
Pharmacological 
treatment

Group C
Ʒ Initial therapy : a single long 

acting bronchodilator. 

Ʒ In two head-to head 
comparisons the tested 
LAMA was superior to the 
LABA regarding 
exacerbation prevention, 
therefore we recommend 
starting therapy with a 
LAMA in this group. 

© 2022 Global Initiative for Chronic Obstructive Lung Disease



Å7376 patients

ÅIn a 1-year, randomized, double-blind, double-dummy, parallel-
group trial. 

ÅCompared the effect of treatment with 18 ɛgof tiotropium once 
daily with that of 50 ɛgof salmeterol twice daily in patients with 
moderate-to-very-severe COPD and a history of exacerbations

ÅPrimary end point : Time to the first exacerbation 

Tiotropium(LAMA) 

vs

Salmeterol(LABA)



Probability of a 
first severe 
exacerbation  
leading to 
hospitalization

Tiotropium as compared with salmeterol significantly

reduced the risk of severe exacerbations by 28% 

(hazard ratio, 0.72; 95% CI, 0.61 to 0.85;P<0.001).

Tiotropium is more effective than salmeterol in preventing 
exacerbations  in moderate ïsevere COPD



Probability 
of a first 
exacerbation

17% risk reduction

The time to the first exacerbation (the primary end point) was increased by 42 days

with tiotropium as compared with salmeterol (187 days vs. 145 days), a 17% reduction 

in risk with tiotropium (hazard ratio, 0.83; 95% CI, 0.77 to 0.90; P<0.001).



Ç5,993 Patients, 4 yrs F/U

ÇTiotropium was also associated with 
a significant delay in the time to the 
first exarcerbation (median of 16.7 
months (95% CI, 14.9 to 17.9) in the 
tiotropium group and 12.5 months 
(95% CI, 11.5 to 13.8) in the placebo 
group.

ÇTiotropium was also associated with 
a reduction in the mean number of 
exacerbations of 14% (P<0.001)

UPLIFT study: 

Tiotropium(LAMA) vs placebo

n engl j med 359;15 www.nejm.org october 9, 2008



Åa 52-week, randomized, double-blind, double-dummy, noninferiority trial

ÅCOPD : mMRC Ó 2, FEV1 Ò 60% with history of Ó 1 exacerbation in previous year

ÅN= 1680 : indacaterol(110ɛg)plus the glycopyrronium(50ɛg) once daily compare

ÅN= 1682 : salmeterol(50ɛg) plus the inhaled glucocorticoid fluticasone(500 ɛg) 

twice daily

ÅThe primary outcome was the annual rate of all COPD exacerbations.

FLAME study: 

indacaterol plus the 

glycopyrronium

(LABA+LAMA) 

vs

salmeterol plus 

fluticasone

(LABA+ICS)



FLAME  study:
Primary 
outcome 
: Rate Ratio for 
all exarcerbation

In the per-protocol population, the annual rate of all COPD exacerbations was 3.59 (95% 

confidence interval [CI], 3.28 to 3.94) in the indacaterolïglycopyrronium group and 4.03 

(95% CI, 3.68 to 4.41) in the salmeterolïfluticasone group (rate ratio, 0.89 [95% CI, 0.83 to 
0.96], representing an 11% lower rate; P = 0.003)

In the modified intention-to treat population (rate of all COPD exacerbations,3.59 [95% CI, 

3.29 to 3.92] in the indacaterolïglycopyrronium group vs. 4.09 [95% CI, 3.75 to4.46] in the 
salmeterolïfluticasone group; rate ratio, 0.88; 95% CI, 0.82 to 0.94; P<0.001)



FLAME  study

FLAME  study:
Secondary  
outcome : Time to 
first Exarcerbation

In the modified intention-to-treat population. The indacaterolïglycopyrronium group had a longer time to 

first exacerbation than did the salmeterolïfluticasone group (median,71 days [95% CI, 60 to 82] vs. 51 
days[95% CI, 46 to 57]; hazard ratio, 0.84 [95% CI,0.78 to 0.91], representing a 16% lower risk ;P<0.001).

Indacaterolïglycopyrronium was more effective than salmeterolïfluticasone in preventing COPD 

exacerbations in patients with a history of exacerbation during the previous year.



FLAME  
study





Mean difference through FEV1 from baseline week 12

Mean difference through FEV1 from baseline week 24-26



Relative Risk annual rates of moderate and/or severe exarcerbation

Relative Risk annual rates of severe exarcerbation



Stable COPD : 
Pharmacological 
treatment

Group D
Ʒ We recommend starting therapy with a 

LAMA as it has effected on both 
breathlessness and exacerbation

Ʒ For patients with more severe symptom ( 
order of magnitude of CAT Ó 20). Especially 
driven by greater dyspnea and/or exercise 
limitation, LABA/LAMA may be chosen as 
initial treatment based on studied with 
patient reported outcome as the primary 
endpoint where LABA/LAMA combinations 
showed superior results compared to the 
single substances. An advantage of 
LABA/LAMA over LAMA for exacerbation 
prevention has not been consistently 
demonstrated,so the decision to use 
LABA/LAMA as initial treatment should br
guided by the level of symptoms

© 2022 Global Initiative for Chronic Obstructive Lung Disease



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 patientïyearMean

(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

41

Å 1Negative binomial model, adjusted for treatment exposure.

Å 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. 
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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. 



Stable COPD : 
Pharmacological 
treatment

Group D
In some patients, initial therapy with 
LABA/ICS may be the first choice; 
this treatment has the greatest 
likelihood of reducing exacerbations 
in patients with blood eosinophil Ó 
300 cell/ml. LABA/ICS may be first 
choice in COPD patients with a 
history of asthma

Ʒ ICS may cause side effect such as 
pneumonia, so should be used as 
initial therapy only after the 
possible clinical benefits versus 
risk have been considered 

© 2022 Global Initiative for Chronic Obstructive Lung Disease
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Corticosteroid ɓ2-Agonist

Interactions between corticosteroids 
and LABAs

Glucocorticoid 

receptor

ɓ2-Adrenoceptor

Â Effect of  LABAs on glucocorticoid receptors

Â Corticosteroids ¬ɓ2-adrenoceptors

Anti-inflammatory effect Bronchodilatation

© P J Barnes
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SFC slows the rate of decline of lung function 
over 3 years (TORCH)

1. Celli BR et al. Am J Respir Crit Care Med 2008; 178: 332ï338.
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SFC versus placebo: 16 ml/year, p<0.001

Salmeterol versus placebo: 13 ml/year, p=0.003

FP versus placebo: 13 ml/year, p=0.003



Absolute cell count

(cells/µL) 
Corresponding %

100 1.3

125 1.6

150 1.9

175 2.2

200 2.6

225 2.9

250 3.2

300 3.8

Correlation between blood eosinophil absolute cell counts and 

expression as a percentage of white blood cells
The slope of the graph is used to calculate the eosinophil percentage from absolute cell counts

Landis S, et al. COPD. 2018;15:177ï184 (Supplementary Appendix)

Slope = 0.0128

Blood eosinophil counts 
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In COPD patients with a prior history of exacerbations, a cut-point of 150 cells/µL 

(comparable to Ó2%) has high sensitivity for predicting eosinophil-associated airway 

inflammation measured by sputum eosinophils2

An absolute blood 

eosinophil count of 

150 cells/µL was equivalent 

to 1.9% blood eosinophils,1

in line with studies that use 

150 cells/µL or 2% as 

cut-off values



Observational studies show up to 72% of COPD patients 

have blood eosinophil counts Ó2% or Ó150 cells/ÕL 

1. Singh D, et al. Eur Respir J. 2014;44:1697ï1700; 2. Zysman M, et al. Int J Chron Obstruct Pulmon Dis. 2017;12:1819ï1824; 3. DiSantostefano RL, et al. Respir Med. 2016;112:88ï96; 4. Landis S, et al. COPD. 2018;15:177ï184

* Blood eosinophil measurements in this study were based on >1 measurement. Patients were classified as either persistently above or persistently below threshold, or as fluctuating above and below the threshold.
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The relationship between blood eosinophil count and the effect of ICS on  exacerbation prevention in COPD
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Singh D;Americanjournal of respiratory and critical caremedicine;2017;196;1098-1100

Predicting Corticosteroid Response in Chronic Obstructive Pulmonary 
Disease Blood Eosinophils Gain Momentum

Consider together with  Hx of exacerbation



IMPACT: Blood eosinophil counts are a continuous variable associated with 

exacerbation frequency and ICS response across a spectrum1

1. Pascoe S, et al. Lancet Respir Med. 2019;7:745ï756 (including Supplementary Appendix; 2. Pascoe S, et al. Lancet Respir Med. 2015;3:435-442; 3. Siddiqui SH. Am J Respir Crit Care Med. 2015;192:523-525; 4. Pavord ID, et al. 

Thorax. 2016;71:118ï125 (including Supplementary Appendix); 5. Vestbo J, et al. Lancet. 2017;389:1919ï1929 (including Supplementary Appendix).

BEC, blood eosinophil count, FF, fluticasone furoate; UMEC, umeclidinium; VI, vilanterol.

0

0.5

1

1.5

2

2.5

0 100 200 300 400 500 600

Blood eosinophil counts (cells/µL)

A
n

n
u

a
l 

e
x

a
c

e
rb

a
ti

o
n

 r
a

te
 (

9
5

%
 C

I)
1

FF/UMEC/VI

FF/VI

UMEC/VI

These results are consistent with post hoc analyses of studies including FORWARD and INSPIRE, 

and with the outcome of a pre-specified analysis of the TRINITY clinical trial2ï5
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Hospitalisation for pneumonia 
associated with ICS use
followed by death within 30 days
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ǒNested case-control study in 175 906 COPD patients

} 23 942 hospitalized for pneumonia

ǒ95 768 control subjects

ICS use in COPD and risk of pneumonia




