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NICE  2004  guidelines



Triple 

therapy

O’Reilly et al. BMJ 2010;340:c3134

NICE  2010  guidelines



Patient 
Group

First Choice Alternative Choice Other possible

A SAMA or  SABA prn

LAMA 

LABA 

SABA and SAMA

Theophylline

B LAMA or LABA LAMA and LABA
SABA and/or SAMA                 

Theophylline

C ICS+LABA  or  LAMA 

LAMA and LABA

LAMA and PDE4 (-)

LABA and PDE4 (-)

SAMA and/or SABA                                    
Theophylline

D ICS+LABA  and/or  LAMA

ICS+LABA and LAMA 

ICS+LABA and PDE4 (-)

LAMA and LABA

LAMA and PDE4 (-)

Carbocysteine

N-acetylcysteine

SAMA and/or SABA

Theophylline

Initial Pharmacologic Management GOLD 2016

Triple 

therapy



안정시 COPD 약물 단계치료 2014

대한결핵및호흡기학회, 2014

Triple therapy



Ann Int Med 2007;146:545-55

• 1-yr randomized, double-blind, placebo-controlled trial 

• Oct 2003 ~ Jan 2006 at 27 medical centers in Canada

• 449 subjects with moderate or severe COPD

– FEV1 < 65 % pred

– ≥ 1 AE requiring systemic steroids and/or antibiotics/prev 1yr

• Primary end point 
: AECOPD requiring systemic steroids or antibiotics



Aaron et al. Ann Int Med 2007;146:545-55



Aaron et al. Ann Int Med 2007;146:545-55



Aaron et al. Ann Int Med 2007;146:545-55



PreBD FEV1

Aaron et al. Ann Int Med 2007;146:545-55



Am J Respir Crit Care Med 2009;180:741–50

• A 12-week, randomized, double-blind, parallel-group, 
multicenter study

• 102 centers in 9 countries

• 660 subjects

– FEV1 < 50 % pred

– a history of AE requiring systemic steroids and/or antibiotics

• Primary outcome : morning predose FEV1



Study  protocol

Welte et al. Am J Respir Crit Care Med 2009;180:741–50



Change in lung function

BUD/FORM+TIO

PBO+TIO



Cox-proportional hazards: rate ratio 0.38 
(95% CI 0.25- 0.57, p<0.001)

Welte et al. Am J Respir Crit Care Med 2009;180:741–50

Severe  AECOPD

BUD/FORM+TIO

PBO+TIO



• Randomized, double-blind trial

• 490 centers in 37 countries

• 5993 subjects

• FEV1 < 70 % pred , FEV1/FVC < 70 %

• Coprimary end points 
: a rate of decline in the mean FEV1

before & after bronchodilation

N Engl J Med 2008;359:1543-54



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



AECOPD

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

TIO

Hazard ratio, 0.86  

(95% CI, 0.81- 0.91, p<0.001)
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Respir Med 2014;108:729-36

• a real-world observational study

• in 5 European countries and in the US

• 3813 COPD patients  



Triple therapy

A considerable proportion of patients 
in low risk groups were receiving triple therapy





Respir Res 2014;15:77-88

• a multicenter, prospective, real-life study

• 914 COPD patients

– on maintenance therapy with bronchodilators 
and ICS

– FEV1 > 50% pred

– < 2 AE/yr

• 6 mo observational period



FEV1 

Rossi et al. Respir Res 2014;15:77-88

AECOPD  rate 
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Reasons FOR de-escalation

No effect on AECOPD



N Engl J Med 2014;371:1285-94

• 12-month, double-blind, parallel-group study

• 2485 pts

– FEV1 < 50% pred

– ≥ 1 AE/yr

• tiotropium (TIO) + salmeterol (SM) +fluticasone 
propinate (FP) x 6 wks

– continued triple therapy vs withdrawal of FP  

• Primary end point 

: the time to the 1st moderate or severe AECOPD



Magnussen et al. N Engl J Med 2014;371:1285-94



FP/SM+TIO

SM+TIO

Magnussen et al. N Engl J Med 2014;371:1285-94

Hazard ratio, 1.06  

(95% CI, 0.94-1.19, P=0.35)

Moderate  or  Severe  AE

Hazard ratio, 1.06  

(95% CI, 0.94-1.19, P=0.35)



Reasons FOR de-escalation

No effect on AECOPD ?



Clin Ther 2010;32:1320-8

• A 1-year, retrospective, population-based, cohort study

• 2262 pts
– pts treated with budesonide/formoterol (BUD/FM) 

matched (1:1) to 

pts treated with fluticasone propionate/salmeterol (FP/SM) 

• administrative health care databases from Quebec



J Intern Med 2013;273:584-94

• Observational retrospective pairwise cohort study

• 76 primary care medical records data, Sweden

• Patients with COPD diagnosed by a physician and 
prescriptions of either BUD/FM or FP/SM

• Patients were followed from 1999 to 2009, or end of 
treatment with fixed ICS/LABA combination therapy, 
emigration or death 

• Main outcome measures : exacerbation rates 



AECOPD  rate

Larsson et al. J Intern Med 2013;273:584-94



Reasons FOR de-escalation

Risk of pneumonia



Reasons FOR de-escalation

Risk of pneumonia ?



• 7042 patients from 7 large clinical trials 

• inhaled budesonide (320–1280 μg/day), with or 
without formoterol, vs control regimen (placebo or 
formoterol alone)

• The primary analysis 

: the risk of pneumonia 

as an adverse event or serious adverse event

Lancet 2009; 374: 712–9



Occurrence of  pneumonia 



Time  to  pneumonia 



Adjusted  risk  of  pneumonia 



Curr Opin Pulm Med 2010 ;16:118-22

Fluticasone, but not budesonide are responsible 
for an increased risk of pneumonia. 



BMJ 2013;346:f3306

• Observational retrospective pairwise cohort study

• Primary care medical records data, Sweden, 1999-2009

• Patients with COPD diagnosed by a physician and 
prescriptions of either BUD/FM or FP/SM

• Main outcome measures : yearly pneumonia event rates, 
admission to hospital related to pneumonia, mortality



Janson et al. BMJ 2013;346:f3306

Pneumonia  events  &  Admissions



Mortality  related  to  pneumonia

Janson et al. BMJ 2013;346:f3306

Hazard ratio, 1.76  

(95% CI, 1.22-2.53, P=0.003)
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Reasons AGAINST de-escalation

Asthma COPD Overlap 
Syndrome (ACOS)



PLoS One 2015;10:e0136065



PLoS One 2015;10:e0136065

27%28%



Eur Respir J 2014; 44: 341–50

• Subjects from COPDGene

• Current or former smoker, > 10 PY

• a history of physician-diagnosed asthma before the age of 40 
years (+)

QoL

AE



COPD  2014;11:163-70

ER visit

Admission



COPD 2011;8:400-7

• Baseline data from NHANES III  (1988-1994) and the follow-up 

mortality data

• Subjects were asked “Has a doctor ever told you that you have 

asthma?” with similar questions asked about “chronic 

bronchitis” and “emphysema.” 

• The sample consisted of 15,203 subjects, of whom 4,542 died 

during the follow-up period. Coexisting COPD and asthma was 

reported by 357 (2.7%), COPD by 815 (5.3%), and asthma by 

709 (5.3%). 



Patients with concomitant asthma and COPD are 
at increased risk for mortality, and 

this risk is independent of
baseline lung function or smoking status. 

Mortality

Diaz-Guzman et al. COPD 2011;8:400-7



Rhee Korean J Intern Med 2015;30:443-9



Reasons AGAINST de-escalation

Disease deterioration



Thorax 2005;60:480-7

• a randomised, double blind study

• 39 centers in the Netherlands

• 373 pts
– FEV1 30-70% pred

– ≥ 2 AE/yr requiring OCS and/or antibiotics

• FP/SM x 3 mo
– continued FP/SM  vs withdrawal of FP x 1 yr



Lung  function

FP/SM

SM

FP/SM

SM

Wouters et al. Thorax 2005;60:480-7



FP/SM

SM

Symptom

Wouters et al. Thorax 2005;60:480-7



FP/SM

SM

Spleep

Wouters et al. Thorax 2005;60:480-7



N Engl J Med 2014;371:1285-94

• 12-month, double-blind, parallel-group study

• 2485 pts

– FEV1 < 50% pred

– ≥ 1 AE/yr

• tiotropium + salmeterol +fluticasone x 6 wks

– continued triple therapy vs

withdrawal of fluticasone three steps over 12 wks

• Primary end point 

: the time to the 1st mod/severe AECOPD



FP/SM+TIO

SM+TIO

Lung  function

Magnussen et al. N Engl J Med 2014;371:1285-94



Reasons AGAINST de-escalation

Mortality

Cardiovascular



Lung 2014;192:649-52

• A real-life retrospective analysis

• Scotland, 2001~2010

• 4,133 patients 

• Mean FEV1 of 59.5 %, mean follow-up of 4.6 years

• 1,372 patients (33 %) died during the study period. 

• All-cause & cardiovascular mortality 



Lung 2014;192:649-52

• A real-life retrospective analysis

• Scotland, 2001~2010

• 4,133 patients 

• Mean FEV1 of 59.5 %, mean follow-up of 4.6 years

• 1,372 patients (33 %) died during the study period. 

• All-cause & cardiovascular mortality 
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ADD A TITLE SLIDE

AECOPD
Cost Safety

Adherence

Risk Benefit

De-escalation of triple therapy



Mortality rate after hospitalization for exacerbation

Eur Respir J 2011; 37: 508–515

Hoogendoorn et al. Eur Respir J 2011;37:508–15



Thorax 2012;67:957-63

• Cohort of patients from their first ever 
hospitalization for COPD during 1990-2005

• Healthcare databases from Quebec, Canada

• 73,106 pts hospitalized for the first time for COPD

• 17-year follow-up

• 50,580 died during the follow-up 



Hazard function of successive hospitalized AE 
from 1st hospitalization for AECOPD 

Suissa et al. Thorax 2012;67:957-63



Hazard  ratio  of  a  subsequent  AE

Suissa et al. Thorax 2012;67:957-63



Hazard  ratio  of  death

Suissa et al. Thorax 2012;67:957-63
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ADD A TITLE SLIDE

Cost 
Safety

Safety

Risk

De-escalation of triple therapy

AECOPD

Adherence



Suggestions

All patients hospitalized due to an AECOPD 
should be discharged with the prescription 
of long-term triple therapy.

It is always better to avoid a therapeutic 
step-up progression when it is not needed 
rather than being forced subsequently into a 
step-down approach in which the outcome 
is always unpredictable.






