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Objective: To compare the effect of tiotropium bromide and glycopyrronium bromide in the
treatment of chronic obstructive pulmonary disease. Methods: This was an open labeled
Randomized controlled trial study. Patients diagnosed with COPD according to the Global Initiative
for chronic Obstructive Lung Disease (GOLD) strategy were included in the study. The patients were
divided in two groups and each group had 100 patients. Group A- COPD patients on Tiotropium
bromide + Salmeterol/Fluticasone; Group B – COPD patient on Glycopyrronium bromide +
Salmeterol/Fluticasone. Tiotropium bromide: 18 mcg OD, Glycopyrronium bromide: 50 mcg OD
along with Salmeterol 50 mcg/Fluticasone 100mcg was given. Results: The mean age of patients of
Group A and Group B was 56.28±7.78 and 57.64±8.06 years respectively. Baseline variables were
comparable between the groups. There was significant (p<0.05) difference in PFT parameters
between the groups at 12 and 24 weeks except for FEV1/FVC. The mean change was higher in
Group B compared to Group A from 0 week to 24 weeks. There was clinical improvement among all
the patients in both the groups. Conclusion: Once-daily GLY demonstrated similar effects to TIO
when combined with SAL/FP in patients with moderate and severe COPD.
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Introduction
Chronic obstructive pulmonary disease (COPD) is a
prevalent disease caused by chronic airway and
pulmonary inflammation, primarily as a result of
persistent inhalation of toxic particles and gases in
tobacco smoke [1]. The inflammatory process
results in tissue repair, remodeling of the airways
and lung parenchyma, and eventually loss of
terminal and respiratory bronchioles followed by
emphysematous destruction of the alveoli. Clinically
this manifests as progressive airflow obstruction
that is not fully reversible [2].

Several distinct long-acting muscarinic antagonists
(LAMAs) with different characteristics and dosing
schedules are approved for maintenance therapy of
COPD, and a number are in clinical development.
Tiotropium bromide (Spiriva®, Boehringer
Ingelheim, Ingelheim, Germany) was the first once-
daily LAMA approved for maintenance treatment in
COPD and is extensively used in the management of
COPD. In July 2012, aclidinium bromide (Ekila®,
Almirall, Barcelona, Spain), a novel twice-daily
LAMA, was approved in Europe and the USA, and
more recently, in April 2014, umeclidinium bromide
(Incruse® Ellipta®, Glaxo Smith Kline, London, UK)
was approved in Europe and the USA.

The dry powder formulation of glycopyrronium
bromide was developed for inhalation as a
treatment for COPD under the compound code
NVA237 (Seebri®, Novartis, Basel, Switzerland) and
is delivered through the low-resistance Breezhaler®
device [3]. Glycopyrronium was approved in late
2012 as a once-daily maintenance treatment in
adults with COPD and was the first once-daily
alternative to tiotropium.

Glycopyrronium acts as a highly potent, competitive
muscarinic receptor antagonist that binds to
muscarinic receptors in bronchial smooth muscle
and inhibits acetylcholine-mediated
bronchoconstriction. Glycopy-rronium binds with
high affinity to M1–3 receptors.

It exhibits higher selectivity (4–5-fold) for M1 and
M3 subtypes over M2, and shows faster dissociation
from M2 than from M1 and M3 Tiotropium shares
similar characteristics, including a higher selectivity
for M3 receptors than for M2 receptors, and
tiotropium and aclidinium also dissociate more
slowly from the M3 receptor than from the M2

receptor.

There are some subtle differences when compared
with tiotropium, shown in in vitro comparisons
during the drug development process.
Glycopyrronium exhibits greater binding selectivity
for M over M2 receptors than tiotropium, and has
higher kinetic selectivity and faster dissociation from
M2 receptors than from M3 receptors when
compared with tiotropium [4].

The long acting β2 agonist (LABA) salmeterol is an
alternative inhaled bronchodilator therapy and is
often prescribed in a combination inhaler with the
anti-inflammatory corticosteroid fluticasone
propionate (FP). This combination of salmeterol and
FP (SFC) has demonstrated a broad range of anti-
inflammatory effects that are greater than those
seen with inhaled corticosteroid (ICS) monotherapy
and the likely explanation for this is a molecular
interaction (synergy) between the LABA and ICS
[5,6].

The present study was conducted to compare the
effect of tiotropium bromide and glycopyrronium
bromide in the treatment of chronic obstructive
pulmonary disease.

Methods
Patients and Methods: This was an open labeled
Randomized controlled trial conducted in the
Department of Pharmacology and Pulmonary
Medicine at Hind Institute of Medical Sciences,
Safedabad, Barabanki. Patients of either sex in age
group of 18-65 years, diagnosed with COPD
according to the Global Initiative for chronic
Obstructive Lung Disease (GOLD) strategy were
included in the study. Participation was voluntary
and no allowances were paid to patients.

Exclusion criteria: Patients suffering from other
associated chronic diseases (T2DM, hypertension,
liver disease, and renal disease), allergy to anti-
cholinergic drugs, recent eye surgery (e.g. cataract)
within two months, women of child bearing age (30-
45 yr.) and patients undergoing major surgery
within three months were excluded from the study.

Ethics: The study was approved by the Ethics
Committee of the Institute and informed consent
was taken from each participant before enrolling in
the study. Patients were free to drop out of the
study at any time.

The patients were divided in two groups and each
group had 100 patients.
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Group A- COPD patients on Tiotropium bromide +
Salmeterol/Fluticasone; Group B-COPD patient on
Glycopyrronium bromide + Salmeterol/Fluticasone.

Drug administration- The drugs were given to the
patients on the basis of physician’s discretion
depending upon the LFT report.

Tiotropium bromide: 18 mcg OD

Glycopyrronium bromide: 50 mcg OD

Along with Salmeterol 50 mcg/Fluticasone 100mcg

A detailed history and clinical examination were
done for each case. Specific emphasis was given on
the treatment as well as life style modifications of
the patients as instructed by the doctor.

The following test was done at 0, 12 and 24 weeks:

In order to see effect of bronchodilator response
spirometry was performed 15-30 minutes after
administering a short acting beta-agonist like
salbutamol or terbutaline. The PFT of the patients
was recorded on 0, 12 & 24 weeks. The patients
were then reviewed after a period of 12 weeks. The
PFT of all the patients were recorded again after 12
and 24 weeks.

Statistical analysis: The results are presented in
frequencies, percentages and means. The Chi-
square test was used to compare categorical
variables between the groups. Students Unpaired
and Paired t-test was used to continuous variables
between the groups. The p<0.05 was considered
significant. All the analysis was carried out on SSPS
16.0 version for Windows (Chicago, Inc., USA).

Surgical interventions: No patient was subjected
to any interventional procedure or surgery. LFT was
done after giving a proper demonstration.

Results
The mean age of patients of Group A and Group B
was 56.28±7.78 and 57.64±8.06 years respectively.
Majority of patients of both Group A (68%) and
Group B (70%) were males. More than half of
patients of both Group A (59%) and Group B (60%)
were smoker. There was no significant (p>0.05)
difference in the basic characteristics of patients
between the groups showing comparability of the
groups in terms of basic characteristics (Table-1).

Table-1: Distribution of basic characteristics of
patients between the groups.

Groups Group A

(n=100)

Group B

(n=100)

p-value1

Age in years, mean±sd 56.28±7.78 57.64±8.06 0.22

Gender, no. (%)

Male 68 (68.0) 70 (70.0)  

Female 32 (32.0) 30 (30.0) 0.76

Smoking habit, no. (%)

Present 59 (59.0) 60 (60.0)  

Absent 41 (41.0) 40 (40.0) 0.88

Height in cms, mean±sd 158.22±8.35 157.72±11.18 0.72

Weight in kgs, mean±sd 55.02±10.80 54.52±9.97 0.73

BMI in kg/mtrs2,

mean±sd

22.14±4.89 22.29±5.90 0.85

Severity of disease, no. (%)

Moderate 78 (78.0) 78 (78.0) 1.00

Severe 22 (22.0) 22 (22.0)  

1Unpaired t-test/Chi-square test

Fig.-1: Comparison of predicted FEV1 between
the groups

There was no significant (p>0.05) difference in the
predicted FEV1 between Group A (60.93±10.97)
and Group B (60.39±10.47) (Fig.1).

There was no significant (p>0.05) difference in in all
the PFT parameters between the groups at 0 week.
FEV1 was found to be significantly higher in Group B
compared to Group A at 12 weeks (p=0.002) and
24 weeks (p=0.007). PEFR was found to be
significantly higher in Group B compared to Group A
at 12 weeks (p=0.01) and 24 weeks (p=0.007).

FEF was found to be significantly higher in Group B
compared to Group A at 12 weeks (p=0.006) and
24 weeks (p=0.002). FEV1/FVC was found to be
insignificantly higher in Group B compared to Group
A at 12 weeks (p>0.05) and 24 weeks (p>0.05).
MVV was found to be significantly higher in Group B
compared to Group A at 12 weeks (p=0.002) and
24 weeks (p=0.002) (Table-2).
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Table-2: Comparison of PFT between the
groups across the time periods.

Time periods Group A (n=100) Group B (n=100) p-value1

FEV1

0 week 1.25±0.45 1.31±0.39 0.25

12 weeks 1.33±0.45 1.52±0.39 0.002*

24 weeks 1.41±0.46 1.57±0.38 0.007*

PEFR

0 week 3.13±1.41 3.28±1.25 0.43

12 weeks 3.33±1.38 3.80±1.17 0.01*

24 weeks 3.46±1.44 3.95±1.10 0.007*

FEF

0 week 0.91±0.59 1.00±0.51 0.26

12 weeks 0.93±0.62 1.15±0.49 0.006*

24 weeks 1.02±0.76 1.30±0.51 0.002*

FEV1/FVC

0 week 62.92±3.37 60.71±6.93 0.07

12 weeks 63.96±7.22 63.69±6.89 0.78

24 weeks 65.09±6.68 65.30±6.91 0.82

MVV

0 week 48.19±19.60 51.18±17.01 0.25

12 weeks 52.04±20.56 60.34±16.06 0.002*

24 weeks 53.59±21.03 61.99±16.12 0.002*

1Unpaired t-test, *Significant

Fig.2: Comparison of mean change in PFT
parameters from 0 week to 24 weeks in Group
A and Group B

Table-3: Comparison of clinical improvement
between the groups
Clinical improvement Group A (n=100) Group B (n=100) p-value1

No. % No. %

Improved 100 100.0 100 100.0 NA

Not improved 0 0.0 0 0.0

1Chi-square test, NA-Not applicable as 100% in
both the groups 
There was significant (p<0.001) increase in FEV1 in
both the groups from 0 week to 24 weeks. However,
mean change in FEV1 was higher in Group B than
Group A. There was significant (p=0.001) increase
in PEFR in both the groups from 0 week to 24
weeks.

However, mean change in PEFR was higher in Group
B than Group A. There was significant (p<0.05)
increase in FEF in both the groups from 0 week to
24 weeks. However, mean change in FEF was higher
in Group B than Group A. There was significant
(p<0.05) increase in FEV1/FVC in both the groups
from 0 week to 24 weeks. However, mean change in
FEV1/FVC was higher in Group B than Group A.
There was significant (p=0.001) increase in MVV in
both the groups from 0 week to 24 weeks. However,
mean change in MVV was higher in Group B than
Group A (Fig.2).

There was clinical improvement among all the
patients in both the groups (Table-3).

Discussion
Patients with moderate-severe stable COPD already
have more serious airway limitation, and they need
to receive long-term low flow oxygen uptake,
eliminating phlegm and relieving asthma as well as
other treatment in daily life to discharge the airway
secretions and avoid acute onset of infection and
COPD aggravation [7].

The present study was conducted in the Department
of Pharmacology, Department of Pulmonary
Medicine, Hind Institute of Medical Sciences,
Safedabad, Barabanki with the objective to compare
the effect of 24 weeks treatment with inhaled
Glycopyrronium bromide +Salmeterol/Fluticasone
and inhaled Tiotropium bromide+
Salmeterol/Fluticasone on airflow obstruction and
symptoms, by assessing clinical improvement as
well as alteration in pulmonary function tests in
cases of moderate to severe COPD. A total of 100
patients were included in each group.

In the present study, there was no significant
(p>0.05) difference in the predicted FEV1 between
Group A (60.93±10.97) and Group B
(60.39±10.47). This finding was in consistent with
the study by Peter et al [8] in which predicted FEV1
was 57.36± 13.98 and 56.86±13.81 in
Glycopyrronium+SAL/FP and Tiotropium +SAL/FP
groups respectively. In the study by Anthony et al
in2018 [9], the mean post-bronchodilator FEV1was
approximately 55% predicted, and mean
FEV1reversibility was 16.7 and 18.6% in the
glycopyrronium and tiotropium groups, respectively.

Combining inhaler therapies from different classes
of drugs for COPD is commonly recommended
GOLD, 2014 [10,11,12] and often pursued However,
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It is important to know if there is merit in doing so;
in particular if there is comparable efficacy for
medications from the same therapeutic class and
whether therapy with GLY+LABA/ICS has
advantages over therapy with LABA/ICS in patients
with moderate to severe disease. The GLISTEN
study demonstrates that TIO and GLY are
comparable when added to a LABA/ICS combination
in moderate to severe COPD patients, but more
importantly shows the superiority of using
GLY+LABA/ICS over using a LABA/ICS alone. This is
the first time this has been effectively
demonstrated.

In the present study, there was no significant
(p>0.05) difference in FEV1 between the groups at
0 week. FEV1 was found to be significantly higher in
Group B compared to Group A at 12 weeks
(p=0.002) and 24 weeks (p=0.007). There was
significant (p=0.001) increase in FEV1 in both the
groups from 0 week to 12 and 24 weeks. However,
mean change in FEV1 was higher in Group B than
Group A in this study. Peter et al (8) demonstrated
the non-inferiority of GLY to TIO when combined
with SAL/FP. Comparable outcomes for GLY versus
TIO were also demonstrated for all other outcomes’
measures: health status, rescue medication use,
nocturnal symptoms and activity performance.

The findings of this study in terms of FEV1 are
inconsistent with results for GLY versus TIO non-
inferiority studies in a monotherapy setting, as
demonstrated in both open-label and blinded
randomized controlled trials. Although not measured
in the current study, GLY has been shown in other
studies to be superior to TIO in terms of time to
onset and on peak FEV1 results [13,14].

Peter et al [8] also found that GLY in combination
with SAL/FP demonstrated statistically and clinically
significant improvements in lung function compared
to PLA+ SAL/FP at 4, 8 and 12 weeks. In addition,
over 12 weeks GLY+SAL/FP provided statistically
significant improvements in health status, symptom
relief and rescue medication in comparison to
SAL/FP alone. Furthermore, there was no increase
in AEs when GLY was used with SAL/FP and
specifically there was no increase in cardiovascular
events or any other SAEs. This adds to existing
clinical trial data concerning GLY safety and
tolerability [15,16].

There have been many studies comparing LABA/ICS
therapy with individual monotherapies (ICS, LABA,
LAMA).

A systematic review by Kew et al [16] of 71
randomized controlled trials (n=73 062; >6 months’
duration) comparing LABA, LAMA, ICS or combined
LABA/ICS and PLA, showed health status and lung
function were improved most if taking LABA/ICS.
The review also concluded that LAMAs and LABAs
had similar efficacy although triple therapies were
not included in their analysis.

Improving daily symptoms, health status and lung
function are important goals in COPD therapy, while
reducing exacerbations is equally important. These
outcomes may be independent or interactive. The
data from studies addressing triple therapy, show
less obvious impact on exacerbations and more on
health status and lung function. A study of
Magnussen et al, in 2014[17] suggests that
removing ICS does little to change exacerbation
rates but is associated with an incremental
reduction in FEV1, suggesting a complex interplay
between drug therapy and clinical outcomes that
needs more careful evaluation.

In the present study, there was no significant
(p>0.05) difference in FEF between the groups at 0
week. FEF was found to be significantly higher in
Group B compared to Group A at 12 weeks
(p=0.006) and 24 weeks (p=0.002). Xiang [18]
analyzed the effect of tiotropium bromide combined
with salmeterol fluticasone inhalation on airway
function and airway inflammation in patients with
moderate-severe stable COPD and found that after
2 weeks of treatment, small airway function
parameters FEF25, FEF25-75 and FEF75 levels of
observation group were significantly higher than
those of control group.

Wang et al [19] compared the efficacy and safety of
tiotropium bromide inhalation powder (Spiriva) and
doxofylline oral tablet (doxofylline) in the treatment
of chronic obstructive pulmonary disease and found
that FEV1/FVC% was significantly higher than those
before the medication. In the present study, there
was no significant (p>0.05) difference in FEV1/FVC
between the groups at 0 week. FEV1/FVC was found
to be insignificantly higher in Group B compared to
Group A at 12 weeks (p>0.05) and 24 weeks
(p>0.05). Also, there was significant (p<0.05)
increase in FEV1/FVC in both the groups from 0
week to 24 weeks. However, mean change in
FEV1/FVC was higher in Group B than in Group A.

In the present study, there was no significant
(p>0.05) difference in PEFR between the groups at
0 week.
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PEFR was found to be significantly higher in Group B
compared to Group A at 12 weeks (p=0.01) and 24
weeks (p=0.007). It was also observed that there
was significant (p=0.001) increase in PEFR in both
the groups from 0 week to 24 weeks. However,
mean change in PEFR was higher in Group B than
Group A.

This study found that there was no significant
(p>0.05) difference in MVV between the groups at 0
week. MVV was found to be significantly higher in
Group B compared to Group A at 12 weeks
(p=0.002) and 24 weeks (p=0.002). Also, there
was significant (p=0.001) increase in MVV in both
the groups from 0 week to 24 weeks. However,
mean change in MVV was higher in Group B than
Group A. In the best knowledge of researcher, there
is no study reporting the comparison of PEFR and
MVV in using both the drugs, hence, comparison
could not be done.

Mariana et al [20] reported that patients who
received tiotropium bromide, had better clinical and
laboratory dynamics and a full recovery of surface-
active fraction of the pulmonary surfactant system,
which clearly correlates with the prolongation of
treatment.

Conclusion
Glycopyrronium is a once-daily, inhaled long-acting
muscarinic antagonist demonstrating similar efficacy
to inhaled tiotropium in patients with moderate-to-
severe COPD; however, the benefit of LAMAs on
COPD symptoms has been variable. In present
study once-daily glycopyrronium demonstrated
efficacy similar to tiotropium when combinedwith
SAL/FP in patients with moderate and severe COPD.

Since COPD is a progressive disease in which many
patients develop an acute or sustained deterioration
and data on the prevention of clinically important
deteriorations using long acting muscarinic
antagonists are limited, it is recommended that
larger studies may be undertaken to include such
criteria. The present study focusses on efficacy of
the two drugs used in combinations in improvement
as end point. Another important recommendation is
duration of study as COPD is chronic disease and
assessment of efficacy after long term use will be
more relevant.
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