
ORIGINAL�ARTICLE

inflammations and aggravation of pulmonary 

symptoms. There is chronic obstructive bronchitis 

along with the shortness of breath (emphysema). A 

patient suffers occasional acute exacerbations of 

respiratory symptoms that become more severe on a 
1,2typical day.  World Health Organization (WHO) has 

mentioned COPD among the major causes of global 

mortality as the reported incidence in 2019 was 3.23 

Million. This marks the importance of managing 

COPD to improve quality of life and to reduce the 
3

burden of COPD on health care system.

The diagnostic tests used for COPD is pulmonary 
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ABSTRACT
Objective: To compare the efficacy of dual inhaled therapy and triple inhaled therapy in chronic obstructive 
pulmonary disease patients. 
Study Design: Quasi-experimental study.
Place and Duration of Study: This study was conducted at the Department of Medicine, Combined Military 

st st
Hospital (CMH), Multan, Pakistan from 1  January 2023 to 31  December 2023.
Methods: A total of 60 patients with chronic obstructive pulmonary disease were included in this study and 
allocated to 2 equal groups based on clinical criteria. In Group-D, patients were given dual inhaled inhaler 
therapy (Corticosteroid+ Long acting β-2 agonists) while patients in Group-T were given triple inhaled inhaler 
therapy (Corticosteroid+ Long acting β-2 agonists+ long-acting muscarinic antagonist) twice daily. The primary 
outcome was set as the percentage of patients achieving a reduced number of moderate-severe exacerbations, 
while the secondary outcomes included improved post-dose forced expiratory volume, number of patients 
achieving improved chronic obstructive pulmonary disease assessment test score, and baseline dyspnea index 
focal score after 6 months of treatment.
Results: The results of primary outcomes showed significantly better efficacy in Group-T compared to Group-D, 
as a considerably higher number of patients had reduced frequency of moderate-severe chronic obstructive 
pulmonary disease exacerbations after 6 months (86.66% vs 53.33%, P=0.035). 
There was also significant improvement in secondary outcomes, including post-dose forced expiratory volume 
in 1 second, patients who had improved assessment test scores, as well as baseline dyspnea index focal score in 
Group-T compared to Group-D. 
Conclusion: Triple inhaled therapy is more effective than dual inhaled therapy for reducing moderate-to-severe 
chronic obstructive pulmonary disease exacerbations.  
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Introduction
Chronic obstructive pulmonary disease (COPD) is 

identified by persistent airway restriction, chronic 



function tests (PFTs) which gives a reliable 

assessment of declining lung function. These include 

“decreased forced expiratory volume in one second” 
4

(FEV1) and “forced vital capacity” (FVC).  The GOLD 

report suggests diagnosis of COPD with the use of 

spirometer to find non-fully reversible airflow 

limitation. History and physical examination are also 

important besides the PFTs and imaging techniques 
5,6

for a complete diagnosis.

There is a long discussion and recommendations 

regarding management of COPD exacerbations; 

however, optimal treatment strategies remain a 

topic of dialogue. The goal of treatment is to reduce 

the stress of symptoms and decrease the intensity 

and frequency of exacerbations, which leads to 

improved exercise tolerance, raising the overall 

health status of these patients. The treatment 

recommended in acute exacerbation comprises 

systemic corticosteroids (CS), bronchodilators, and 
7an antibiotic.  

The bronchodilators are the primary treatment 

strategy for these patients and include 2 types of 

drug classes, β-2 agonists and anti-muscarinic drugs. 

The types of β-2 agonists include the short-acting β-2 

agonists (SABAs) and long-acting β-2 agonists 
8

(LABAs).  The long-acting muscarinic antagonist 

(LAMA) drugs prolong the bronchodilatory actions 

and have fewer side effects compared to β-2 
9

agonists.  The commonly used first-choice drugs in 

inhalers for COPD are a combination of a 

corticosteroid and a LABA or a LAMA. Patients have 

proven to respond to these treatments in the form of 

reduced symptoms and exacerbations. A lot of 

patients, however, still have exacerbations despite 

these treatment options, and clinicians step up to a 

triple therapy inhaler regimen where patients take 

one inhaler comprising of corticosteroid+LABA and 
10the other inhaler containing a LAMA.  Studies have 

reported that triple inhaled therapy offers greater 

benefits than dual therapy in symptomatic COPD 

patients with the risk of exacerbations. Janson C et al. 

reported that adding ICS to LABA or LABA/LAMA 

resulted in a significant reduction in exacerbations, 

particularly among patients with elevated blood 

eosinophil counts, highlighting the added advantage 

of triple therapy.  Studies assessing COPD patients 

have mentioned that triple therapy provides benefits 

in symptomatic patients with a low risk of 
7,11

exacerbations compared to dual inhaled therapy.  

In an overview by Rhee CK and co-workers, addition 

of a LAMA to a β-2 agonist provided significant 

improvement not only in lung function but also in 

overall health status and the need for rescue 
12

medicine, compared to a β-2 agonist treatment.

During the past few years, new formulations have 

been introduced consisting of corticosteroid, LABA, 

and LAMA, which have improved the compliance of 

patients in using triple inhaled inhalers. This study 

was therefore designed to evaluate the efficacy of 

dual inhaled inhaler therapy versus triple inhaled 

inhaler therapy in our local COPD patients. These 

results will help our clinicians to opt for evidence-

based strategies for their patients suffering from 

COPD.

Methods
The study was conducted at the Department of 

Medicine, Combined Military Hospital (CMH), 
st st

Multan, Pakistan from 1  January 2023 to 31  

December 2023 after taking approval from the 

Ethical Review Committee of the hospital vide letter 
th

no: ERC-130/2023, dated 10  January 2023. Sample 

size was estimated with the following assumptions: 

Alpha = 5% (two-sided), Power 80%.

p1 (Decrease in COPD exacerbation with dual 

combination) = 7%.

p2 (Decrease in COPD exacerbation with triple 
13combination) = 68%.

Estimated sample size:

N1= 7, N2= 7, estimated sample size was 14; 

however, we included 60 patients in the trial.

A total of 60 patients aged≥ 40 years reported with 

COPD having FEV1 ˂  50%, moderate-to-severe COPD 

exacerbation during the last 1 year ≥1, COPD 

Assessment Test (CAT) score ≥10 (0-40), and a 

Baseline Dyspnea Index (BDI) focal score of ≤10 was 
5,6

added in the study.  The exclusion criteria were set 

as the patients diagnosed with asthma, previous 

record of allergic rhinitis, exacerbation of COPD 

during the last 1 month before randomization, or any 

significant cardiovascular disease. Patients already 

taking a triple combination for COPD were also 

excluded.

All the patients were given a CS (beclomethasone 

dipropionate (BDP) in a dosage of 100 μg) and a LABA 
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(formoterol fumarate (FF) in a dosage of 6 μg) twice 

daily in a run-in period of two weeks. Patients were 

allocated into two groups of 30 each based on clinical 

presentation and physician assessment. Patients in 

Group-D were given dual inhaled inhaler therapy of 

CS (BDP 100 μg) and LABA (FF in a dosage of 6 μg). In 

contrast, the patients in Group-T were given triple 

inhaled inhaler therapy with a combination of CS 

(BDP 100 μg), LABA (FF in a dosage of 6 μg), and a 

LAMA (glycopyrronium bromide (GB) in a dosage of 

12.5 μg twice daily.

All the demographic details, medical history, and 

clinical findings (like history of diagnosis of COPD, 

record of 1 year COPD exacerbations, results of 

spirometry, CAT score, and BDI focal score) were 

noted and recorded at the time of randomization.  

Salbutamol in a dosage of 100 μg was allowed as the 

rescue medication, but not within 6 hours of the 

Spirometry test.

Prior approval was received from the institutional 

ethical approval committee before start of study.

Eligible patients were informed and added in the 

study after taking written consent.

Both pre-dose and post-dose (2 hours) spirometry 

were conducted at each follow-up visit. Patients 

were asked to keep a daily record of exacerbations of 

COPD, rescue medications, and compliance with the 

treatment regimen in a diary provided to them, and it 

was reviewed at each follow-up visit by the study 

investigator. 

The primary outcome was set as % percentage of 

patients achieving a reduced number of moderate-

severe COPD exacerbations after 6 months.

The secondary outcomes included changes in post-

dose (2 hours) FEV1, change in CAT score, and BDI 

focal score from the baseline to 6 months of 

treatment.  

Mild exacerbation was declared when the worsened 

symptoms were treated using an increased 

salbutamol dose, moderate exacerbation was 

declared when it had to be treated with CS and an 

antibiotic, while severe exacerbation was declared 

when hospitalization was needed or the incidence of 
14mortality.

For the CAT score, a minimum difference of 2 units 
15was considered clinically important.  

For BDI a minimum 1unit difference was taken as 
16clinically important.

Patients were advised to attend follow-up visits at 

weeks 4, 12, and 26 (final Visit).  

The statistical analysis was conducted using SPSS 25. 

For quantitative data, the mean ± SD was computed, 

whereas frequencies and percentages were used to 

express qualitative variables. The chi-square test and 

independent t-test were used to compare outcomes, 

with P < 0.05 considered statistically significant.  

Results
The Mean±SD of age in this study was 56.71±6.85 

years, with an age range of 44-71 years. The male 

gender was 66.66% of the total population, while 

females were 33.33%.  The demographic details are 

given in Table 1.

The details of the clinical history of the patients show 

no statistically significant difference between the 

two groups regarding the important clinical 

parameters related to COPD, as shown in Table 2.

The primary outcomes showed significantly better 

efficacy with the triple inhaled inhaler compared to 

the dual inhaled inhaler with a reduced number of 

moderate to severe exacerbations, as shown in Table 

3. 

The results of secondary outcomes also show a 

significantly improved Post-dose FEV1 %, with a 

significantly higher number of patients achieving 
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improved CAT score and BDI focal score at the 

completion of the 6-month follow-up period, as 

shown in Table 4. 

Discussion
The primary outcomes of our study showed 

significantly better efficacy in Group-T compared to  

Group-D, as a significantly higher number of patients 

had a reduced number of moderate-severe 

exacerbations after 6 months of treatment (86.66% 

vs 53.33% respectively, P=0.035). There was a 

significantly decreased number of overall moderate-

severe COPD exacerbations in Group-T compared to 

Group-D (1.53+0.81 vs 1.13±0.62, respectively, 
 P=0.035). Similarly, a significant improvement in 

post-dose FEV1 (54.5±9.32 Vs 48.6±10.90, P=0.028), 

number of patients with improved CAT score 

(96.66% Vs 73.33% respectively, P=0.011) and 

number of patients with improved BDI focal score 

(80% Vs 50% respectively, P=0.014) was observed in 

Group-T compared to Group-D.  

The treatment choice for COPD has remained a 

matter of discussion as trials have shown 

improvement related to COPD symptoms and lung 

functions; however, the evidence regarding the 

reduction in exacerbation with triple inhaler 

therapies is limited.

A systematic review by Zayed Y et al. showed a 

significant reduction in COPD exacerbations with 

triple therapy compared to dual therapy (RR 0.75; P < 

0.01).  Significant improvement in trough FEV1 (P < 

0.01) and significant decrease in mean SGRQ score (P 
17 < 0.01) were also observed with triple therapy. The 

advantage of using a triple regimen with the addition 

of LAMA in a single inhaler form was clearly apparent 
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in a meta-analysis done by Zhang L et al., where lung 

functions, particularly FEV1, were improved to a 

significant level, in moderate to severe COPD 
18

patients.

On the basis of efficacy data observed, triple dose 

combination in single inhaler formulations has been 

studied in different studies over the past few years to 

find some decisive outcomes. In the Trilogy study, 

the triple combination formulation significantly 

improved the pre-dose FEV1 (P<0.001) and post-

dose FEV1 (P<0.001) after 26 weeks of treatment. 

There was also an improvement in the mean TDI 
19focal score compared to the dual combination.  The 

IMPACT study compared the dual therapy of 

ICS+LABA/ LAMA+LABA with the triple combination 

of ICS+LABA +LAMA, with the aim of reducing the 

moderate & severe COPD exacerbation. The results 

showed a significantly reduced incidence of acute 

moderate-to-severe COPD with triple combination 

therapy compared to either ICS+LABA or 

LABA+LAMA.  The reported annual rate of acute 

exacerbation was 0.95 with triple combination, 1.08 

with ICS+LABA combination and 1.39 with 

LABA+LAMA combination in patients having levels of 
20

eosinophil up to 150 cells/ μL−1.  The results of 

Voorham J et al. confirmed that, in patients with at 

least 2 or more exacerbations during last 1 year, 

reduced risk of exacerbation (hazard ratio 0.87, 95% 

CI 0.76–0.99) and acute respiratory events was 

observed with triple inhalation compared to dual 

inhalation therapy. The study also reported a lower 

risk of treatment failure with the triple 
21combination.  In contrast to the above mentioned 

studies, Suissa S found no superior effectiveness of 

Triple combination in reducing exacerbations (HR 

1.08, 95% CI: 1.00-1.16) except for those who were 

facing multiple exacerbations (HR 0.83, 95% CI: 0.74-

0.92) and suggested that triple therapy should be 

reserved for patients with frequent exacerbations to 

save them from the possible adverse effects of using 
22

a three drug combination.

To collect comprehensive data over the topic, Long H 

and co-workers conducted a meta-analysis including 

25,171 patients from 6 studies and compared the 

fixed dose combination (FDC) of triple regimen and 

FDCs of dual regimen. The increase in FEV1 was 

significantly greater with single-inhaler triple 

therapy compared to ICS/LABA FDC, with a mean 

difference of 103.4 ml (95% CI 64.65–142.15). This 

meta-analysis indicated that single-inhaler triple 

therapy lowers the risk of all-cause mortality and 

moderates severe exacerbations in COPD patients. 

However, it is associated with a higher risk of 
23

pneumonia compared to LABA/LAMA FDC.  A 

systemic review by Lai CC et al. evaluated the impact 

of one-year single-inhaler triple therapy 

(LABA/LAMA/ICS)  versus  dua l  therap ies  

(LABA/LAMA or ICS/LABA) on COPD mortality and 

reduction of moderate to severe exacerbations. 

Triple therapy reduced exacerbations compared 

with dual therapy (RR = 0.76 for LABA/LAMA; RR = 

0.84 for ICS/LABA; P < 0.001), but increased the risk 

of pneumonia (RR = 1.43; P < 0.001). Hence, triple 

therapy was beneficial for patients, especially with 
24

multiple prior exacerbations (HR 0.83).

The results of our study are consistent with previous 

studies on this topic and show superior efficacy of 

triple inhaled therapy in reducing the number of 

moderate-to-severe exacerbations, post-dose FEV1, 

CAT score, BDI focal score, and other important 

parameters related to efficacy in COPD patients. 

The primary limitation of our research is the small 

sample size and short duration of patients' follow-

up. Future studies with a larger number of patients 

and a longer duration of follow-up will be helpful to 

confirm this evidence.  

Conclusion
Triple inhaled inhaler therapy with CS, LABA, and a 

LAMA is more effective in reducing moderate-severe 

COPD exacerbations compared to dual inhaled 

inhaler therapy with a CS and LABA in COPD patients. 

A multifactorial approach and personalized selection 

of treatment needs to be adopted on the basis of the 

patient's clinical findings and the presence of 

comorbid conditions.
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