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ABSTRACT

Objectives: The objectives of the study were to estimate the relative impact of triple therapy on lung function, health status, and mortality risk 
compared with combination inhaled corticosteroid (ICS)/long-acting β-agonist (LABA) therapy in symptomatic chronic obstructive pulmonary 
disease (COPD) patients with frequent exacerbations in an Indian clinical population.

Results: At week 24 in triple therapy (n=70) and ICS/LABA therapy (n=70), mean difference from baseline in FEV1% predicted were 5.40 (95% 
confidence interval [CI]: 1.29–9.50) and 1.90 (95% CI: –1.87–5.68) respectively, and mean difference in CAT total score from baseline was –5.10 units 
(95% CI: –3.49–−6.71) and –1.80 units (95% CI: –0.052–−3.548), respectively. In addition, there was a statistically significant reduction in dyspnea 
grading and BODE score with comparable adverse events in both groups.

Conclusion: Overall, the results favored triple therapy over dual therapy in advanced symptomatic COPD patients.

Keywords: Chronic obstructive pulmonary disease, Triple therapy, Lung function, Health status, Mortality risk.

INTRODUCTION

The global initiative for chronic obstructive lung disease (GOLD) 
management approach at present suggests the use of triple therapy 
(combination inhaled corticosteroid [ICS]+long-acting β-agonist 
[LABA]+long-acting muscarinic antagonist [LAMA]) in advanced 
chronic obstructive pulmonary disease (COPD) patients with chronic 
symptoms and at increased possibility of exacerbation despite maximal 
dual bronchodilation or glucocorticoid-LABA. Triple therapy may 
provide a greater enhancement in lung function and health status 
compared with ICS/LABA dual therapy [1-4]. So far, trials that studied 
dual therapy and triple therapy directly are minimal, both in quantity 
and extent and only a couple of randomized controlled trials showed 
prolonged improvement in lung function and health status compared 
with ICS/LABA alone [5].

The lung function, health status, and mortality risk assessment in 
COPD using triple therapy (GLIMPSE) study is the first study in an 
Indian clinical setting to specifically compare multiple inhaler triple 
therapy (ICS/LAMA/LABA) with dual therapy (ICS/LABA) in advanced, 
symptomatic COPD patients at a higher risk of exacerbations. GLIMPSE 
was particularly aimed to have direct similarity to the real-life medical 
practice. We recruited patients who had forced expiratory volume in the 
1st s (FEV1%) <50% and 50–80%, COPD assessment test (CAT) score of 
more than or equal to 10, and an exacerbation history in a manner that 
all the patients were recruited in accordance with the GOLD criteria. 
At present, GOLD guidelines recommend triple therapy as an option 

for these patients. Conversely, in clinical practice, triple therapy is not 
usually considered a first-line approach; rather, it is generally escalated 
from monotherapy or dual therapy, probably due to the lack of evidence 
supporting this approach. We used the same agents and same doses in 
dual therapy as well as triple therapy.

METHODOLOGY

Trial design and oversight
GLIMPSE was a prospective, non-interventional, open-label, parallel-
group, and comparative 24-week study in an Indian tertiary care 
teaching hospital. Due to the smaller sample size, the study was 
conducted as a pilot study. Overall, 80 patients were recruited who 
were receiving COPD maintenance therapy for past 3 months and were 
divided into two groups of 70 each. Moreover, recruitment was based 
on sampling convenience. Patients were assigned to receive either 
(1) twice daily combination of budesonide (BUD)/formoterol (FOR) 
(100 µg/6 µg) and once-daily tiotropium (TIO) (9 µg) in single inhaler 
or (2) twice daily combination of BUD/FOR (100 µg/6 µg) in single 
inhaler. ICS/LABA dual-combination product of BUD/FOR was selected 
as a comparator as it is well known, readily available, and the most used 
medication by COPD patients in India. Patients took two puffs of BUD/
FOR (once in the morning and once in the evening) and one puff of TIO 
to reduce the influence of divergent dosing regimens.

During the 6 months study period patients, patients who remained on 
the study were called every 12 and 24 weeks for efficacy and safety 
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Research Article

Methods: The GLIMPSE (Lung Function, Health Status, and Mortality Risk Assessment in COPD using Triple Therapy) was as a prospective, 
parallel  design,  single-center  observational  study  comparing  24  weeks  of  triple  therapy  (twice-daily  combination  of  budesonide 
[BUD]-formoterol [FOR] [100/6 µg] and once-daily tiotropium [TIO] [9 µg]) with ICS/LABA (twice daily BUD-FOR [100/6 µg]).  The primary 
outcome was the mean change in forced expiratory volume in the 1st s (FEV1%) predicted and COPD assessment test total score from baseline at week 
24. Secondary outcomes were variation in dyspnea grade and BODE total score from baseline.
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assessment. Patients who discontinued the study drug and who lost to 
follow-up were excluded from the study. Specific measures were taken 
to ensure that the patients remain on the study drug until the endpoints 
were achieved.

The main objective was to estimate the relative impact of triple therapy 
(twice daily BUD/FOR plus once-daily TIO) on lung function, health 
status, and mortality risk compared with a dual therapy of twice-daily 
BUD/FOR in symptomatic COPD patients with a history of frequent 
exacerbation in an Indian clinical setting.

Ethical approval
The study was authorized by the ethics committee or institutional 
review board and was compiled in accordance with the Declaration 
of Helsinki and the International Conference on Harmonisation Good 
Clinical Practice (ICH/CPMP/135/95). Written informed consent was 
obtained from all the subjects before enrollment.

Study endpoints
The primary endpoints were the change in FEV1% predicted from 
baseline and the change in CAT total score from baseline at the end of 
week 24. Analysis includes proportion of patients showing improvement 
in lung function of FEV1 greater than or equal to 100 ml from baseline 
and decline in CAT total score of two or more units from baseline. For 
the secondary endpoints measuring modified British medical research 
council (mMRC) grade and BODE index total score, a change in mMRC 
grade of more than 1 unit from baseline and decline in BODE index total 
score of at least one unit from baseline over 24 weeks were considered. 
Efficacy and safety endpoints were measured at 12 and 24 weeks in 
both groups.

Patients
We recruited male or female patients aged 40 years and above; current 
smokers, ex-smokers or non-smokers; diagnosed COPD by the American 
Thoracic Society (ATS)/European Respiratory Society (ERS) [6]; 
receiving COPD maintenance treatment of either LABA/LAMA or ICS/
LABA or LABA or LAMA alone for more than 3 months before screening 
and either (1) post-bronchodilator (PB) FEV in 1 s <50% predicted 
and 1 or more moderate or severe COPD exacerbation in prior year or 
(2) PB-FEV1 50–80% predicted usual and 2 or more than 2 moderate 
exacerbation or 1 or more severe COPD exacerbation in previous year. 
The primary exclusion criteria were patients currently diagnosed of 
asthma, pneumonia, and other disorders of the respiratory system; age 
below 40 years, pregnant women or planning to conceive, alpha 1 anti-
trypsin deficiency, ICS/LABA/LAMA contraindications, and patients 
receiving triple therapy before screening.

Efficacy and safety assessment
At the initial visit, patient baseline characteristics were recorded in an 
electronically generated case report form having patient demographics, 
PB-FEV1% predicted, CAT score, mMRC dyspnea grade, exacerbation 
history in previous 6 months, COPD maintenance therapy, and BODE 
score. Eligible patients were screened, and spirometry was recorded 
in all patients at baseline, at week 12 and 24 using standardized 
equipment in accordance with the ATS/ERS criteria [6]. PB-FEV1 and 
FEV1/FVC ratio were recorded.

Initial symptom assessment was done using mMRC questionnaire [7] 
and CAT score questionnaire [8]. Variation of two or more units in 
2–3 months in patients suggests a clinically significant change in 
health status. A 6-min walk distance measured in a 40 m corridor 
for interpretation of BODE index for assessing mortality risk using 
body mass index (BMI), lung obstruction (FEV1), dyspnea grade, and 
exercise capacity. BODE score was interpreted in terms of an estimated 
percentage 4 years survival. Higher score indicates a lesser chance of 
4-year survival [9]. During the 24-week treatment period, the patient 
attended a visit at 12 and 24 weeks.

Exacerbation incidence and safety assessment such as incidence of 
pneumonia together with adverse events, serious adverse events, 

cardiovascular events, and other events were recorded throughout the 
study.

Statistical analysis
Statistical analysis was performed using Epi Info Software version 7.0 
(CDC, Atlanta, Georgia, USA). Sample size was calculated on the basis 
endpoints and the number of COPD patients who visited to the hospital 
during the 6 months study period. Continuous variables were expressed 
as mean and standard deviation, whereas categorical variables were 
expressed as numbers and percentages. Efficacy assessment of primary 
endpoints as well as secondary endpoints was all expressed as mean 
difference and standard deviation with corresponding 95% confidence 
interval (CI). A p<0.05 was set as statistically significant.

RESULTS

Patients
A total of 140 patients were recruited during the 24-week study period. 
Patients were divided into those receiving triple therapy and dual 
therapy, with 70 patients in each group. Patients who discontinued the 
study drug or lost to follow-up were not included in the sample size. 
Baseline characteristics were well balanced in both the groups, shown 
in Table 1.

Primary endpoints
A significant change in FEV1 from baseline was observed in both the 
groups at the end of the study period. BUD/FOR/TIO showed marked 
improvement in lung function from baseline over 12- and 24-week 
study period (Fig. 1a, and Table 2). At week 24, mean change in FEV1% 
predicted from baseline was 5.40 (95% CI: 1.29 to 9.50) in BUD/
FOR/TIO group and 1.90 (95% CI: –1.87 to 5.68) in BUD/FOR group 
and the mean difference in FEV1 was statistically significant between 
BUD/FOR/TIO and BUD/FOR (3.50; 95% CI: 4.17 to 2.83; p<0.0001) 
(Table 2). At all the time periods, differences from baseline were greater 
and highly significant, favoring BUD/FOR/TIO over BUD/FOR.

For CAT total score, significant differences in mean change from 
baseline in total CAT score were noted between BUD/FOR/TIO and 
BUD/FOR, with a greater reduction in total score in patients receiving 
BUD/FOR/TIO (Fig. 1b). The mean change from baseline CAT score was 
in BUD/FOR/TIO group and in BUD/FOR group. The group differences 
among the treatment were statistically significant in support of BUD/
FOR/TIO (Table 2).

However, over 6 months study period, initially, a modest change in 
FEV1 was observed in both the groups till the end of week 12, whereas 
greater improvement was observed at the end of week 24 and this 
improvement in FEV1 from week 12 to 24 was significantly higher in 
BUD/FOR/TIO group compared to BUD/FOR group (Fig. 2a).

Change in CAT total score over 12 and 24 weeks was consistent with 
a greater reduction in the total score were achieved in a greater 
extent with BUD/FOR/TIO compared to BUD/FOR (Fig. 2b). In the 
primary efficacy analysis, BUD/FOR/TIO was superior with greater 
improvement in FEV1 and total CAT score from baseline compared to 
BUD/FOR therapy.

Secondary endpoints
For mMRC grading, relevant improvement from baseline (decrease 
≥1 unit) observed with BUD/FOR/TIO at all visits, with significant 
differences between two groups at week 12 and 24 (mean group 
difference at week 24; 0.17; 95% CI: 0.12 to 0.22; p<0.0001). Patients 
were more probable to have significant improvement in mMRC scale 
with BUD/FOR/TIO (mean change from baseline: –1.10; 95% CI: –0.81–
−1.39) than with BUD/FOR (–0.93; 95% CI: –0.65–−1.21) at week 24 
(Fig. 3a and Table 2).

For a change in BODE total score, a larger number of patients showed 
clinical improvement from baseline with BUD/FOR/TIO. The mean 
change in BODE score from baseline for BUD/FOR/TIO group was 
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–3.37 (95% CI: 2.81 to 3.93) and for BUD/FOR group was –2.17 (95% 
CI: 1.64 to 2.70) at the end of 24 weeks (Fig. 3b and Table 2). Almost 
all the patients had at least one-unit improvement in BODE index. Of 

these, 71% patients improved the BODE index by at least –2 points and 
19% by –1 point. No change in BODE index was seen in 6% patients 
and 4% patients showed worsening of BODE index. However, a higher 

Table 1: Baseline characteristics of the study population

Characteristics Triple therapy (n=70) Dual therapy (n=70) Total (n=140)
Age (years) (Mean±SD) 57.1±11.8, (95% CI: 53.99–60.12) 57.04±4.1, (95% CI: 53.95–60.08) 57.0±12.9, (95% CI: 54.94–59.13)
Gender

Male n (%) 54 (77%) 57 (81%) 111 (79%)
Female n (%) 16 (23%) 13 (19%) 29 (21%)
Risk factor n (%)  
(Current/Ex/non-smoker)

21/28/21 (30%/40%/30%) 25/18/27 (36%/26%/38%) 46/46/48 (33%/33%/34%)

Time since primary diagnosis n (%)
≥1 year 49 (70) 59 (84) 108 (77)
<1 year 21 (30) 11 (16) 32 (23)

FEV1% predicted (Mean±SD) 54.5±13.1, (95% CI: 51.55–57.36) 55.3±11.4, (95% CI: 52.36–58.17) 54.9±12.3, (95% CI: 52.77–56.95)
FEV1/FVC ratio (Mean±SD) 52.1±13.2, (95% CI: 49.16–55.07) 53.8±11.8, (95% CI: 50.80–56.71) 52.9±12.5, (95% CI: 50.86–55.01)
Total CAT score at screening§ 
(Mean±SD)

25.9±5.29, (95% CI: 24.60–27.11) 27.7±5.34, (95% CI: 26.46–28.97) 26.8±5.38, (95% CI: 26.05–27.52)

mMRC dyspnea grade at 
screening† (Mean±SD)

2.74±0.76, (95% CI: 2.56–2.92) 3.09±0.76, (95% CI: 2.90–3.26) 2.91±0.77, (95% CI: 2.66–3.16)

Total BODE index score at 
screening‡ (Mean ±SD)

6.83±2.08, (95% CI: 6.43–7.23) 6.14±1.80, (95% CI: 5.77–6.52) 6.49±1.97, (95% CI: 6.24–6.73)

Exacerbation history in 6 months before screening n (%); 
0 9 (13) 11 (16) 20 (14)
≥1 13 (19) 14 (20) 27 (19)
≥2 48 (68) 45 (64) 93 (67)

COPD medications before enrollment n (%)
ICS/LABA 22 (31) 26 (37) 48 (34)
ICS/LAMA 15 (21) 11 (16) 26 (19)
LABA/LAMA 12 (17) 15 (21) 27 (19)
LAMA 21 (30) 18 (26) 39 (28)

Plus minus implies means±SD; triple-therapy group patients received twice daily combination of BUD 100 µg and FOR 6 µg and once daily tiotropium 9 µg in multiple 
inhaler. Dual therapy group patients received twice daily combination of BUD and FOR (100 µg and 6 µg) in single inhaler. *The BMI as calculated by dividing weight in 
kilograms by the height in square meters. Ex-smokers were described as those who discontinued smoking at least 6 months before enrollment. FEV1 implies FEV in 1 
second. § Scores on the COPD assessment test (CAT) range from 0 to 40, with higher scores indicating more symptoms. The minimal clinical key difference is 2 units. 
†Scores on mMRC scale range from 0 to 4, higher score indicates higher severity. The minimal clinical key difference is 1 unit. ‡BODE index score ranges from 0 to 10, 
higher score indicates higher risk of mortality. The minimal clinical key difference is 2 units. A moderate exacerbation of chronic obstructive pulmonary disease (COPD) 
was defined as an episode requiring treatment with antibiotics or systemic glucocorticoids. A severe COPD exacerbation was defined as one resulting in hospitalization 
or death [1]. FEV1%: Forced expiratory volume in the 1st s

Table 2: Lung function, CAT score, mMRC dyspnea grade, and BODE score response

Outcome Triple therapy (n=70) Dual therapy (n=70)
PB-FEV1 (% predicted)

Mean at baseline ±SD (95% CI) 54.5±13.1, (95% CI: 51.55–57.36) 55.3±11.4, (95% CI: 52.36–58.17)
Mean at 24 weeks ±SD (95% CI) 59.9±11.4, (95% CI: 57.13–62.76) 57.2±11.2, (95% CI: 54.53–59.88)
Mean change from baseline ±SD (95% CI) 5.40±2.07, (95% CI: 1.29–9.50) 1.90±1.91, (95% CI: −1.87–5.68 )
Difference between triple therapy and dual 
therapy group (95% CI); p-value

3.50±0.34, (95% CI: 4.17–2.83); p<0.0001

Total cat score
Mean at baseline ±SD (95% CI) 25.9±5.29, (95% CI: 24.60–27.11) 27.7±5.34, (95% CI: 26.46–28.97)
Mean at 24 weeks ±SD (95% CI) 20.8±4,30, (95% CI: 19.75–21.90) 25.9±5.12, (95% CI: 24.67–27.13)
Mean change from baseline ±SD (95% CI)§ −5.10±0.82, (95% CI: −3.49–−6.71) −1.80±0.88, (95% CI: −0.052–−3.548)
Difference between triple therapy and dual 
therapy group (95%CI); P value

3.30±0.14, (95% CI: 3.02–3.58 ); p<0.0001

Dyspnea grade
Mean at baseline ±SD (95% CI) 2.74±0.76, (95% CI: 2.56–2.92) 3.09±0.76, (95% CI: 2.90–be 3.26)
mean at 24 weeks ±SD (95% CI) 1.64±0.95, (95% CI: 1.42–1.86) 2.16±0.93, (95% CI: 1.94–2.38)
Mean change from baseline ±SD (95% CI)† −1.10±0.15, (95% CI: −0.81–−1.39) −0.93±0.14, (95% CI: −0.65–−1.21)
Difference between triple therapy and dual 
therapy group (95% CI); p-value

0.17±0.02, (95% CI: 0.12–0.22); p<0.0001

Bode index
Mean at baseline ±SD (95% CI) 6.83±2.08, (95% CI: 6.43–7.23) 6.14±1.80, (95% CI: 5.77–6.52)
mean at 24 weeks ±SD (95% CI) 3.46±1.14, (95% CI: 3.19–3.73 ) 3.97±1.35, (95% CI: 3.59–4.34)
Mean change from baseline ±SD (95% CI)‡ −3.37±0.28, (95%CI: 2.81–3.93) −2.17±0.27, (95% CI: 1.64–2.70 )
Difference between triple therapy and dual 
therapy group (95% CI); p-value

1.20±0.04, (95% CI: 1.11–1.29); p<0.0001

The means presented as means ±SD. p<0.001 is considered statistically significant. § An improvement was determined as a decrease in the CAT total score of at least 
2 units from the baseline value. †An improvement was determined as a decrease in the mMRC score of at least 1 unit from the baseline value. ‡An improvement was 
determined as a decrease in the total BODE index score of at least 2 units from the baseline value. FEV1%: Forced expiratory volume in the 1st s, CI: Confidence interval



193

Asian J Pharm Clin Res, Vol 14, Issue 1, 2021, 190-195
 Heba et al.

proportion of patients in BUD/FOR/TIO group showed a greater 
decline in BODE index, suggesting a marked decline in risk of mortality 
with triple therapy compared with BUD/FOR therapy.

The number of patients experiencing moderate-to-severe and severe 
COPD exacerbation during the study was lower with BUD/FOR/TIO 
(18%) than with BUD/FOR (25%). Lesser number of patients was 

Fig. 1: Change from baseline in (a) forced expiratory volume in the 1st s % and (b) CAT total score over 24 weeks

ba

Fig. 2: Change in (a) forced expiratory volume in the 1st s % and (b) CAT total score over 12 and 24 weeks

b

a

Fig. 3: Change in from baseline in (a) mMRC grade and (b) BODE total score over 24 weeks

ba
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hospitalized in BUD/FOR/TIO (n=12 [17%]) group than BUD/FOR 
(n=18 [26%]).

Safety analysis
Adverse events were comparable in both groups; most events were 
mild or moderate. Pneumonia was reported by 2 (2.8%) patient 
in BUD/FOR/TIO group and 1 (1.4%) patients in BUD/FOR group. 
Adverse events most commonly reported were nasopharyngitis (5% in 
BUD/FOR/TIO and 8% in BUD/FOR), dry mouth (8% in BUD/FOR/TIO 
and 6% in BUD/FOR), and headache (10% in BUD/FOR/TIO and 15% 
in BUD/FOR) while worsening of COPD was observed in the majority 
of patients in BUD/FOR group (12%) than BUD/FOR/TIO group (4%). 
Likewise, cardiac events were 10% in BUD/FOR/TIO group and 6% in 
BUD/FOR group. Serious adverse events were minimal and comparable 
between the two groups: 8% in BUD/FOR/TIO group and 4% in BUD/
FOR group. Serious adverse drug reaction was 1.4% in BUD/FOR/TIO 
group and 3% in BUD/FOR group. No deaths, no significant differences 
in vitals, and other variables of ECG from baseline were noted.

DISCUSSION

In particular, our results demonstrated that BUD/FOR/TIO therapy had 
a considerable and significant improvement in terms of lung function 
and health status in comparison to BUD/FOR over 24 weeks of regimen 
without any discrepancies in adverse events, specifically pneumonia. 
The improvement in health status was reflected through a substantial 
reduction in symptoms assessed using CAT total score and mMRC 
grade. At every 12- and 24-week time period, BUD/FOR/TIO expressed 
greater improvement in lung function and reduction in CAT total score 
than dual therapy of BUD/FOR. Comprehensively, analyses showed 
improvement in lung function with BUD/FOR/TIO resulted in clinically 
relevant improvement in patient symptoms and well-being in a greater 
proportion of patients accompanied by a decrease in the frequency 
of exacerbation. At the end of week 24 relevant reduction in dyspnea 
grade and BODE data were also observed with BUD/FOR/TIO than 
BUD/FOR. Chiefly, the advantages of BUD/FOR/TIO on lung function, 
symptom reduction, and mortality risk were persistent over 24-week 
study period. Likewise, the benefit of triple therapy with reference to 
lung function was like the results reported by previous studies with 
broader inclusion criteria [13,14,17-24].

Safety analysis, including the adverse events of BUD/FOR/TIO, was 
like the known studies of the same agents, and the results of our 24-
week study showed no progressive adverse effects with BUD/FOR/TIO. 
However, the incidence of pneumonia was high in BUD/FOR/TIO group 
in comparison to BUD/FOR at the end of 24 weeks. The incidence of 
pneumonia observed with BUD/FOR/TIO is identical with the results 
of distinct 24-week studies of COPD with an incident rate of up to 
2% [11,12], and also in studies wherein FF/VI was administered for 
COPD [13,14]. Likewise, incidence of pneumonia was similar to one 
more studies of triple therapy for COPD, where 3% of patients reported 
with pneumonia both triple therapy and ICS/LABA therapy [15], which 
is less than the incidence put forward in FF/VI [16] study of 52 weeks 
and also with BUD/FOR [17].

However, the study was not sufficient to determine the outcome of 
the treatments in reducing the number and rate of exacerbation, 
possibly due to the smaller sample size and short duration of the study. 
Nonetheless, our study focused on pulmonary function and health 
status, there proportion of patients experiencing exacerbation during 
the study period was low and there exists a clear benefit favoring BUD/
FOR/TIO over BUD/FOR on both the outcomes. GLIMPSE was specifically 
designed to assess the potential effects of triple therapy in advanced 
COPD patients who experienced not less than one exacerbation history 
in the previous 6 months despite maximal treatment with dual therapy 
and those receiving COPD maintenance treatment of either LABA 
alone or ICS/LAMA or ICS/LABA. Patients who showed significant 
improvement in lung function and symptoms with the study were 
allowed to continue the study medication and patients who wished 

to use dual therapy owing to a marked improvement in lung function 
were allowed to have a step down in therapy after 24 weeks. The study 
closely reflected the real-world setting.

In this study, ICS/LABA/LAMA (BUD/FOR/TIO) was compared with 
ICS/LABA (BUD/FOR) in different inhalers and in different dosing 
regimens since no single triple inhaler was available at that time. The 
main objective was to estimate the relative impact of triple therapy 
using the most used medications by COPD patients in Indian setting. 
Moreover, we used the same agents and same doses of drugs in both 
groups. The results enumerated are straight away comparison of the 
agents instead of adding a LAMA to ICS/LABA.

Previously, several interventional and randomized controlled trials 
have previously illustrated the positive effects of triple therapy in the 
treatment of COPD using two separate devices or by single inhaler 
device. However, there is evidence in support of the step up to LAMA 
therapy [14,17-24] wherein three trials differentiated triple therapy 
with LABA/LAMA dual therapy and eleven trials differentiated triple 
therapy with a dual therapy of ICS-LABA. Furthermore, when compared 
to dual therapy, triple therapy showed significant improvement in trough 
FEV1 and a decline in the frequency of moderate-to-severe or severe 
COPD exacerbation [11]. TRILOGY and FULFIL study compared triple 
therapy with BUD/FOR, indicating that triple therapy had a moderate 
benefit in reducing exacerbation and improving health-related quality 
of life, although this effect declined while the study proceeded [14,20]. 
Of note, a retrospective analysis of four studies showed the benefit of 
Triple therapy or placebo plus ICS/LABA in improving lung function 
and quality of life along with the reduction in exacerbation risk over 
ICS/LABA therapy [18]. In like manner, similar results were obtained in 
other trials, TRINITY that compared single inhaler along with multiple 
inhaler triple therapy with LAMA monotherapy and TRIBUTE that 
compared triple therapy with dual therapy of LABA/LAMA [21,22]. 
However, these studies constantly demonstrated the benefits of triple 
therapy, mostly in-terms of exacerbation, while many also suggest an 
improvement regarding lung function and health status.

We admit that our study has a few limitations. We enrolled a smaller 
number of participants than did the other studies evaluating triple 
therapy and exacerbation rate was not considered as a primary 
outcome due to the short duration of the study. We used multiple 
inhalers for triple therapy due to the lack of availability of single triple 
inhaler during that time. Moreover, it was an observational and single-
center study. Further extensive studies are required to be conducted on 
the use of triple therapy in Indian clinical setting in terms of quality of 
life and cost-effectiveness.

CONCLUSION

The results of the GLIMPSE study demonstrated the clinical benefits 
of triple therapy using BUD/FOR/TIO in comparison with BUD/FOR 
therapy in advanced symptomatic COPD patients who are at a higher 
risk of exacerbations. Triple therapy of twice-daily BUD-FOR and once-
daily TIO provides a direct option for patients with airflow limitation 
who experience frequent exacerbation and worsening of symptoms 
despite maximal treatment with dual therapy. Triple therapy may offer 
greater improvements in lung function and health status in conjugation 
with reducing the risk of mortality in advanced COPD patients.
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