
• The Agency for Care Effectiveness (ACE) is the national health technology assessment (HTA) agency in Singapore
to guide health policy, drive appropriate use of treatments and inform technology subsidy decisions.

• COPD is a global health problem that causes substantial morbidity and mortality.
• Our objective was to assess the comparative efficacy of short-acting muscarinic antagonists (SAMA), long-acting

muscarinic antagonists (LAMA), LAMA in combination with long-acting beta-agonists (LAMA/LABA) and inhaled
corticosteroids in combination with LABA (ICS/LABA) for the maintenance treatment of COPD in Singapore.
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• Forty seven studies comprising 55,515 patients were

included in the NMA, with 38 studies reporting results at
week 12 and 29 studies at week 24.

• Inconsistency models were not statistically significant
(week 12: p=0.0584, week 24: p=0.0728).

• All LAMAs, LAMA/LABAs and ICS/LABAs led to
significantly greater improvement in trough FEV1
compared to SAMA at weeks 12 and 24.

• All LAMA/LABAs led to greater statistically significant
improvements in FEV1 than LAMAs and ICS/LABAs at
weeks 12 and 24, for all comparisons except TIO/OLO
versus UMEC.

• Among the LAMAs, UMEC showed statistically significant
improvement in trough FEV1 at week 12 compared to
TIO18 and GLYCO, but the results were not clinically
significant. There were no significant differences in
trough FEV1 for all LAMA-LAMA comparisons at week 24.

• Among the LAMA/LABAs, there were no significant
differences in FEV1 at weeks 12 and 24.
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• Two independent reviewers identified all RCTs using electronic databases 
(up to Nov 2017) including the following interventions: SAMA 
(ipratropium [IPRA]); LAMA (glycopyrronium [GLYCO], tiotropium 5mcg 
and 18mcg [TIO5 and TIO18], umeclidinium [UMEC]); LAMA/LABA 
(glycopyrronium/indacaterol [INDA/GLYCO], tiotropium/olodaterol
[TIO/OLO], umeclidinium/vilanterol [UMEC/VIL]); and ICS/LABA 
(salmeterol/fluticasone [SFC], formoterol/budesonide [BUDE/FORM]).  

• Due to a lack of head-to-head trials directly comparing all relevant 
interventions and comparators, a network meta-analysis (NMA) was 
conducted to examine the change from baseline in trough forced 
expiratory volume in 1 second (FEV1) at weeks 12 and 24 using a random 
effects model. A frequentist framework (performed with mvmeta
package in Stata 15 statistical software) allowed statistical inferences and 
comparisons to be made based on significance testing using p-values. 

• LAMA/LABAs showed greatest improvement in lung
function at weeks 12 and 24 compared with other
inhaled drug classes; SAMA showed least
improvement.

• Results from our analysis may assist clinicians make
evidence-based treatment decisions and inform
policy makers when making subsidy decisions.

Ling Eng TAN, Mohamed Ismail ABDUL AZIZ, Liang LIN, Ping-tee TAN, Fiona PEARCE, Kwong NG
Agency for Care Effectiveness (ACE), Ministry of Health, Singapore

Placebo

Tio18

Tio5Glyco

Umec

Inda/Glyco

Tio/Olo

Umec/Vi SFC

Ipratropium

Figure 1: Network plot of available evidence 
on FEV1 at week 12


