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Abstract: Chronic obstructive pulmonary disease (COPD) is a complex heterogeneous disease, 

in which several factors combine to give the final clinical expression. Both early and more 

recent studies have shown that forced expiratory volume in one second (FEV
1
), despite being 

an extremely important parameter to predict the progression of the disease, is a poor surrogate 

marker for symptoms perception. Accordingly, patient-reported outcomes (PROs) have gained 

popularity as a measure of the impact of treatment from the patients’ perspective, since they 

represent the individuals’ perception of their health status, beyond any physiological limitations. 

Several such PROs, therefore, are currently included in multidimensional COPD evaluation. 

This multidimensional approach helps identify different patient types and individualize, up to 

a certain point, pharmacological treatment. In this multidimensional approach it is important to 

highlight the importance of long-acting bronchodilators in COPD treatment strategies. Long-

acting bronchodilators are cost-effective and have been shown to achieve the greatest functional 

and clinical improvements in COPD. As a result, long-acting bronchodilators are now the main 

pharmacological treatment for COPD at all stages of the disease. Until recently, tiotropium was 

the leading bronchodilator for the treatment of COPD. The clinical development of this medi-

cation, unprecedented in inhaled therapy, involved tens of thousands of patients and yielded 

consistent outcomes in terms of lung function, symptoms, quality of life, exacerbations, and 

prognosis. However, new long-acting bronchodilators have recently been developed or are cur-

rently under development. In this review, we evaluate the effects of aclidinium bromide, a novel 

long-acting bronchodilator, on PROs in COPD. Aclidinium is a novel long-acting muscarinic 

antagonist with a good safety profile for the treatment of COPD, and has proven efficacy in 

both objective functional measurements and PROs. Comparison studies with tiotropium have 

shown it to have similar lung function improvement and a similar impact on PROs, including 

quality of life or symptom perception.

Keywords: patient-reported outcomes, chronic obstructive pulmonary disease, bronchodila-

tors, aclidinium

Introduction
Although recent studies have shown a steady decrease in chronic obstructive pulmonary 

disease (COPD) mortality,1 it is still the third leading cause of death.2 Additionally, 

the impact of COPD on health-related quality of life3 and the burden on health care 

systems4 make it a disease of the first order.

As an obstructive disease, the main parameter to evaluate progression is the degree 

of airflow obstruction measured by the forced expiratory volume in one second (FEV
1
) 

obtained during a forced spirometry. As a result, traditional clinical trials have focused 

on demonstrating improvement in FEV
1
 either as an isolated measurement or as a 

declining trend over time.5 Accordingly, previous guidelines focused on establishing 

treatment strategies according to the degree of FEV
1
 impairment.6
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However, COPD is a complex heterogeneous disease, 

in which several factors combine to give the final clinical 

expression. Both early and more recent studies have shown 

that, despite being an extremely important parameter to pre-

dict the progression of the disease, FEV
1
 is a poor surrogate 

marker for symptoms perception. In the Evaluation of COPD 

Longitudinally to Identify Predictive Surrogate End-points  

(ECLIPSE) study, a large, 3-year observational controlled 

multicenter international study aimed at defining clinically 

relevant subtypes of COPD,7 the authors very elegantly 

showed the complex interaction between FEV
1
 and clinical 

markers. As a result, although clinical symptoms worsen 

as FEV
1
 decreases in the cohort of patients, when it comes 

down to the individual patient, the authors found different 

degrees of impairment in symptoms or exacerbations in 

all FEV
1
-mediated COPD degrees of severity (Figure 1).8 

This suggested that new markers of disease expression and 

progression were needed to make a correct and more com-

prehensive evaluation of COPD patients.

Consequently, in recent years, a shift toward patient-

centered medicine has been proposed, and several initiatives 

have been put forward to include other clinical variables 

in the so-called multidimensional evaluation of the COPD 

patient, in which FEV
1
 continues to play a prominent role, 

but is modulated by other clinical disease expressions.9 

Accordingly, since the 2011 update, the Global initiative 

for chronic Obstructive Lung Disease incorporates a three-

pronged approach (lung function, chronic symptoms, and 

exacerbations) to identify types of patients who may need 

different treatment strategies.10 Although controversial,11 one 

of the strengths of this approach is the inclusion of patient-

reported outcomes (PROs) as part of the evaluation system. 

PROs have gained popularity as a measure of the impact of 

treatment from the patients’ perspective, since they represent 

the individuals’ experience of their health status, beyond any 

physiological limitations.12,13 This multidimensional approach 

helps identify different patient types and individualize, up to 

a certain point, pharmacological treatment.
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Figure 1 Relationship between the severity of airflow limitation and breathlessness as assessed by the mMRC questionnaire (panel A), exercise capacity as assessed by the 
6MwD (panel B), reported exacerbations in the year before inclusion in the study (panel C), and health status as assessed by the SGRQ-C (panel D).
Notes: Copyright ©2010. Agusti A, Calverley PM, Celli B, et al. evaluation of COPD Longitudinally to identify Predictive Surrogate endpoints (eCLiPSe) investigators. 
Characterisation of COPD heterogeneity in the eCLiPSe cohort. Respir Res. 2010;11:122.8

Abbreviations: mMRC, modified Medical Research Council; SGRQ-C, St George’s Respiratory Questionnaire – COPD specific; 6MWD, 6-minute walking distance.
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In this system, it is important to highlight the impor-

tance of long-acting bronchodilators in COPD treatment 

strategies. Long-acting bronchodilators are cost-effective14 

and have been shown to achieve the greatest functional and 

clinical improvements in COPD.15 As a result, long-acting 

bronchodilators are now the main pharmacological treatment 

for COPD at all stages of the disease.16

Until recently, tiotropium was the leading bronchodilator 

for the treatment of COPD. The clinical development of this 

medication, unprecedented in inhaled therapy, has involved 

tens of thousands of patients and yielded consistent outcomes 

in terms of lung function, symptoms, quality of life, exacerba-

tions, and prognosis in both the Handihaler and the Respimat 

presentations.17–20 Two large studies have confirmed the 

safety of the drug in both presentations.17,20

In recent years, new long-acting bronchodilators, includ-

ing long-acting beta agonists and long-acting muscarinic 

antagonists (LAMAs), have been developed or are under 

development (Table 1), and have considerably increased 

the possibility of treating COPD patients with monotherapy 

or a combination of these drugs. It follows that clinicians 

may need an updated review on some of these drugs. In this 

review, we evaluate the effects of aclidinium bromide, a 

novel long-acting bronchodilator, on PROs in COPD.

PROs in COPD
It is widely accepted that a correct multidimensional evalua-

tion of COPD patients requires both objective and subjective 

measurement of their health status. Objective measurements 

provide a comparable means of evaluating the progression of 

the disease and making intra- and intersubject comparisons. 

In COPD, these are based on functional evaluations such 

as spirometry, lung volumes, diffusing capacity, or exer-

cise capacity. Additionally, other objective nonfunctional 

measurements can be of help in identifying certain types of 

patients, including high-resolution computed tomography to 

identify bronchiectasis, sputum culture to identify bacterial 

colonization, or different tests to identify the Asthma and 

COPD Overlap Syndrome.21,22 However, objective measure-

ments correlate poorly with the patient’s subjective experi-

ence, and should be complemented by subjective PRO.

The term PRO has been coined to describe the patient’s 

self-perceived health status.13 PROs are outcomes reported 

directly by patients, usually by means of self-administered 

questionnaires or diaries, or during a structured interview. In 

this way, they capture the individual’s experiences of COPD 

without any interpretation from third parties.

PRO, being a subjective expression based on symptoms 

and the perception of the disease, is difficult to measure 

objectively. Accordingly, multiple instruments designed to 

obtain an objective measurement from subjective PROs have 

been developed, ranging from one-dimensional symptom 

scales to multidimensional strategies.

The most relevant PRO instruments and scales for 

COPD are summarized in Table 2.12 Many of these scales 

or questionnaires can be divided into two different types: 

one-dimensional scales to evaluate particular symptoms 

and multidimensional questionnaires to assess health status. 

Among the former, dyspnea is the most prevalent symptom 

in COPD and has a good number of questionnaires. The 

modified Medical Research Council (MRC) scale initially 

developed by Fletcher23 is the most popular and the one 

recommended by current guidelines.10 However, the MRC 

questionnaire is not very sensitive to changes, and therefore 

new questionnaires have been used in clinical trials, the most 

popular being the Transition Dyspnea Index (TDI). Devel-

oped by Mahler et al24 it consists of two questionnaires, the 

Baseline Dyspnea Index that rates the severity of dyspnea 

at a single state and a TDI that denotes changes from base-

line. TDI changes in dyspnea are divided into seven grades, 

ranging from -3 (major deterioration) to +3 (major improve-

ment) and three categories. The ratings for each of the three 

categories were added to form a transition focal score (range 

from -9 to +9), where a negative score indicates deterioration 

and a positive score indicates improvement. The minimum 

clinically important difference has been studied and set at 

one point of the scale.25 This TDI is used in clinical trials, 

including those evaluating aclidinium.

One particular PRO is physical activity. Although physi-

cal activity is considered an important therapeutic target in 

COPD, what “physical activity” means to COPD patients and 

how their perspective is best measured are poorly understood. 

Recently, a conceptual framework for the development and 

content validation of two PRO physical activity instruments 

(PROactive PRO instruments) has been developed.26

Table 1 inhaled drugs for asthma and COPD

LABA LAMA Inhaled steroids
12 hours Salmeterol Aclidinium Beclomethasone

Formoterol Darotropium Budesonide
Fluticasone propionate

24 hours indacaterol Tiotropium Ciclesonide
vilanterol Glycopyrronium Mometasone
Olodaterol Umeclidinium Fluticasone furoate
Abediterol
Carmoterol

Abbreviations: COPD, chronic obstructive pulmonary disease; LABA, long-acting 
beta agonist; LAMA, long-acting muscarinic antagonist.
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Other important symptoms-related PROs in COPD are 

chronic cough and sputum. Despite the overwhelming importance 

of these symptoms in several clinical outcomes such as quality of 

life, exacerbations, and prognosis, the development of scales or 

questionnaires to assess these symptoms has been much slower. 

The main questionnaire used is the Cough and Sputum Assess-

ment Questionnaire, which evaluates clinical symptoms and their 

impact on patients with COPD or chronic bronchitis.27

With the advance of new knowledge in the understanding 

of the disease, new PROs are being identified. In particular, 

a large pan-European study recently identified symptom 

perception variability for COPD patients.28 This study found 

that, contrary to common knowledge, COPD patients experi-

ence variability in the perception of their symptoms. Most 

strikingly, symptoms are most frequently perceived in the 

early hours of the morning, and also at nighttime to a slightly 

lesser extent.29 Accordingly, symptom distribution during 

the day has been identified as a potential PRO in COPD. In 

particular, morning and nighttime symptoms have emerged 

as potential new therapeutic targets. The problem with these 

new PROs is that instruments for evaluating them have only 

recently been developed; therefore, many clinical trials have 

used non-validated scales, as discussed below.

Efficacy of aclidinium bromide
Aclidinium (LAS34273; 3R-(2-hydroxy-2,2-di-thiophen-

2-yl-acetoxy)-1-(3-phenoxy-propyl)-1-azonia-bicyclo 

[2.2.2] octane bromide) is an LAMA developed by a 

Spanish company (Almirall, Barcelona, Spain) available in 

a multidose dry powder device (Genuair®) administrated at 

a dose of 400 µg every 12 hours.

Preclinical studies
Preclinical studies confer characteristics such as a high 

affinity for muscarinic M3 receptors that make it well 

suited for use as a maintenance bronchodilator in COPD. 

In addition, it is longer lasting than ipratropium, but not 

as long as tiotropium, and onset of its biological effect 

is as fast as that of ipratropium.30 One main feature of 

aclidinium is its rapid hydrolysis in plasma. Aclidinium 

has shown to be rapidly hydrolyzed in human plasma to 

give two products, a carboxylic acid (LAS34850) and an 

alcohol (LAS34823), with an average disappearance time 

of 2.4 minutes in culture from human plasma. These two 

derivatives have no effect on muscarinic receptors,31 and 

therefore are not attributed any role in systemic effects. In 

clinical pharmacokinetic studies in patients with COPD, 

plasma concentrations decline rapidly with a half-life of 

between 1 hour and 3 hours.32 This suggests that aclidinium 

may have a reduced systemic exposure and could therefore 

be less susceptible to adverse effects.

Clinical studies vs placebo
The efficacy of aclidinium vs placebo was studied in three 

Phase III clinical trials, the AClidinium in Chronic Obstructive 

Respiratory Disease (ACCORD) I and II (studying aclidinium 

vs placebo over 12 weeks to assess the effect on trough FEV1 

as the primary endopoint), and the Aclidinium To Treat Airway 

Table 2 Principal patient-reported scales and questionnaires for COPD

Dyspnea MRC scale23

Borg scale60

Basal/Transition Dyspnea index (BDi–TDi)24

visual analog scale61

Health-related quality of life and symptom impact Chronic Respiratory Disease Questionnaire (CRQ)62

St George’s Respiratory Questionnaire (SGRQ)63

COPD Assessment Test (CAT)64

Clinical COPD Questionnaire (CCQ)65

Living with COPD questionnaire66

Global Chest Symptoms Questionnaire (GCSQ)67

Capacity of Daily Living during the Morning questionnaire (CDLM)67

Patient-centered COPD Questionnaire (PCQ)68

Cough and sputum Leicester Cough Questionnaire69

Cough and Sputum Assessment Questionnaire (CASA-Q)27

Sleep disturbances or nighttime symptoms COPD and Asthma Sleep impact Scale (CASiS)70

Night-time Symptoms of COPD instrument (NiSCi)71

Fatigue Fatigue impact Scale72

Manchester COPD fatigue scale73

Notes: These are the most extended questionnaires for each area. Recently published comprehensive reviews on fatigue,74 dyspnea,75 and health-related quality of life76 are 
available for the interested reader.
Abbreviations: COPD, chronic obstructive pulmonary disease; MRC, Medical Research Council.
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obstruction In COPD patieNts (ATTAIN) study, studying 

aclidinium vs placebo over 24 weeks to assess the effect on 

trough FEV1 as the  primary endpoint). The results of all three 

studies are consistent, showing improvement in lung function 

and other clinical outcomes as summarized in Table 3. As 

an example, the ATTAIN study showed an average increase 

of 128 mL from baseline after 24 weeks of treatment with 

aclidinium, improving TDI by one point (Figure 2) and the 

St George’s Respiratory Questionnaire (SGRQ) by 4.6 units35: 

all these comparisons were clinically significant (see below). 

Regarding the impact on exacerbations, the ATTAIN study 

showed a 33% reduction in the total number of exacerbations. 

Very recently, this reduction in exacerbations has been reported 

for both reported and unreported exacerbations.36 However, a 

recent Cochrane systematic review indicates that this impact on 

exacerbations is mainly on hospital admissions.37  Additionally, 

the use of rescue medication fell in the aclidinium group, with 

an increase of 11% of rescue medication-free days in the active 

treatment group (see below). Finally, the ACCORD COPD I 

study showed a reduction in both nocturnal and early morn-

ing symptoms and respiratory symptoms throughout the day 

compared to placebo.33 These lung function, health status, and 

use of rescue medication findings were later confirmed in two 

further 12-month studies.38,39

Comparative studies vs tiotropium
As of completion of this review, three comparative studies 

have been published evaluating aclidinium Genuair vs tiotro-

pium Handihaler. The first was a small Phase IIa study, in 

which 30 patients were randomized to compare both LAMAs 

in lung function.40 The second was a Phase IIIb study, in which 

414 patients were randomized for 6 weeks in order to com-

pare lung function in both treatments.41 The results of these 

studies indicate that both LAMAs are good bronchodilators, 

with no significant differences in bronchodilation achieved 

within 24 hours, as assessed by the area under the FEV
1
 curve 

between 0 hour and 24 hours. Although tiotropium showed 

greater functional gain in the first 12 hours after inhalation, 

aclidinium had better lung function in the second 12 hours, 

but without reaching statistical significance at 6 weeks of 

treatment, and with no clear relevant impact on symptoms 

(except for a decrease in cough and sputum for aclidinium) 

and use of rescue medication between the two molecules.41 It 

follows that both bronchodilators tiotropium and aclidinium 

have a similar efficacy profile over 6 weeks of treatment.

The third study, tiotropium vs aclidinium study, evalu-

ated the rapidity of onset of action of both bronchodilators. 

Although in preclinical studies aclidinium was shown to 

be as rapid as ipratropium, in patients with COPD, both 

aclidinium and tiotropium bronchodilators showed a similar 

effect, with benefits in lung function and symptoms observ-

able 10 minutes after dosing.42

Safety and tolerability
From the point of view of safety, aclidinium has a good safety 

profile in both 12-week and 24-week studies33,35 and the 

Table 3 Summary of efficacy outcomes of aclidinium bromide 400 µg vs placebo from the two main pivotal studies

ACCORD I ATTAIN

Placebo  
(n=186)

Aclidinium 400 μg 
(n=190)

Placebo  
(n=273)

Aclidinium 400  μg 
(n=269)

Trough Fev1 (mL) Ref 124 Ref 128
Peak FEV1 (mL) Ref 192 Ref 209
Dyspnea (TDi) Ref 1.0 Ref 1.0
Rescue medication use (puffs/day) Ref 0.9 Ref 0.95
Quality of life (SGRQ) Ref -2.5 Ref -4.6

Notes: Data are expressed as mean values at the end of each study from baseline over placebo, which is marked as reference.
Abbreviations: Fev1, forced expiratory volume in 1 second; TDI, Transition Dyspnea Index; SGRQ, St George’s Respiratory Questionnaire; Ref, reference.
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Figure 2 Change from baseline in the TDI focal score over 24 weeks.
Notes: Data are presented as least squares mean ± standard error. values on or 
above the dotted line represent clinically significant improvement. **P0.01; #P0.001 
vs placebo. Copyright © European Respiratory Society. Reproduced and modified 
with permission of the european Respiratory Society. Eur Respir J. 2012;40:830–836; 
published ahead of print March 22, 2012, doi:10.1183/09031936.00225511.35

Abbreviations: TDI, Transition Dyspnea Index; SGRQ, St George’s Respiratory 
Questionnaire; bid, twice daily.
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12-month extensions.38,39 The main adverse effects from the 

ATTAIN and ACCORD COPD I studies are summarized in 

Table 4. Anticholinergic side effects were rare. With aclidinium 

400 µg every 12 hours, the cholinergic adverse effects were dry 

mouth (2.7%) and constipation (1.7%). The most commonly 

reported adverse effect was exacerbation of COPD, which was 

reduced in the aclidinium group. Cough was infrequent and did 

not differ from placebo. Aclidinium was not associated with any 

infectious adverse effects. Systemic adverse effects were also 

low in frequency except for headache, which increased in the 

aclidinium arm of the ATTAIN study.

PROs with aclidinium
As a result of the above-mentioned efficacy results, improve-

ments in PROs can also be inferred from the pivotal aclidinium 

studies. Information on dyspnea, rescue medication use, 

nighttime symptoms, and quality of life can be extracted from 

these trials and are summarized in Table 3.

Dyspnea is evaluated by TDI score24 in the aclidinium 

trials. During the 24-week ATTAIN trial,35 aclidinium gave 

greater significant improvement from baseline in TDI score 

compared to placebo (Figure 2). The improvement over 

placebo in baseline-adjusted mean (standard deviation) 

TDI score at week 24 was 1.0 (0.3) unit for aclidinium 

400 µg. Additionally, more patients treated with aclidinium 

400 µg had a clinically significant improvement of 1 unit 

in TDI at the end of the trial compared to placebo (56.9% 

vs 45.5%). A similar result was obtained in the ACCORD 

COPD I study,33 in which aclidinium significantly improved 

TDI scores compared to placebo at the majority of visits, 

and a higher percentage of patients in the aclidinium group 

(48%) achieved a clinically meaningful improvement in 

TDI of 1 unit compared to placebo.

The reduction in rescue medication was also evaluated. 

In the ATTAIN study,35 the mean total daily use of relief 

medication was significantly reduced by 0.95 puffs/day from 

baseline frequency with aclidinium 400 mg over 24 weeks 

(P0.0001) compared to placebo. Accordingly, the percent-

age of days without the need for relief medication (11%) over 

24 weeks was significantly increased vs placebo. Similarly, in 

Table 4 Adverse effects of aclidinium vs placebo in the ATTAiN and ACCORD COPD i studies

ACCORD I ATTAIN

Placebo  
(n=186)

Aclidinium 400 μg 
(n=190)

Placebo  
(n=273)

Aclidinium 400 μg 
(n=269)

Any adverse effect 97 (52.2) 85 (44.7) 156 (57.1) 144 (53.5)
Any severe effect 4 (2.2) 6 (3.2) 15 (5.5) 15 (5.6)
Anticholinergic effects 2 2 2 (0.7) 2 (0.7)
Local adverse effects
COPD exacerbation 23 (12.4) 14 (7.4) 50 (20.5) 38 (14.1)
Dyspnea 6 (3.2) 5 (2.6) – –
Cough 5 (2.7) 4 (2.1) 5 (1.8) 7 (2.6)
Dry mouth 2 2 0.4 0.4
Oropharyngeal pain 3 (1.6) 4 (2.1) – –
Nasopharyngitis 2 (1.1) 3 (1.6) 23 (8.4) 30 (11.2)
Upper respiratory tract infection 7 (3.8) 2 (1.1) – –
Bronchitis 4 (2.2) 0 (0) 6 (2.2) 7 (2.6)
Influenza – – 6 (2.2) 3 (1.1)
Rhinitis – – 7 (2.6) 9 (3.3)
Toothache – – 1 (0.4) 6 (2.2)
Systemic adverse effects
Arthralgia 1 (0.5) 5 (2.6) 6 (2.2) 3 (1.1)
Diarrhea 3 (1.6) 4 (2.1) 3 (1.1) 8 (3.0)
Fatigue 4 (2.2) 4 (2.1) – –
Headache 4 (2.2) 3 (1.6) 22 (8.1) 33 (12.3)
insomnia 6 (3.2) 3 (1.6) – –
Urinary tract infection 4 (2.2) 3 (1.6) 2 (0.7) 2 (0.7)
Back pain 1 (0.5) 3 (1.6) 10 (3.7) 5 (1.9)
Nausea 4 (2.2) 2 (1.1) – –
Dizziness 1 (0.5) 2 (1.1) – –
Hypertension – – 9 (3.3) 7 (2.6)
Dyspepsia – – 6 (2.2) 1 (0.4)

Notes: Data are expressed in absolute (relative) frequencies, except for anticholinergic effects in ACCORD i study, which are expressed as percentages.
Abbreviation: COPD, chronic obstructive pulmonary disease.
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the ACCORD COPD I study, aclidinium 400 µg significantly 

reduced total daily rescue medication use by 0.9 puffs/day 

vs placebo over the 12-week period (P0.0001). These 

results were confirmed in a 12-month extension study in the 

ACCORD COPD I cohort.38 In this extension trial, mean 

rescue medication use in subjects taking aclidinium was 

2.2 puffs/day. Additionally, a further 12-month trial39 showed 

a decrease in medication use of approximately one-half of the 

baseline value during the treatment period. A small 6-week 

study including 414 patients has recently evaluated the impact 

of aclidinium and tiotropium on relief medication use with 

similarly significant improvements for both bronchodilators 

and placebo.41

Nighttime symptoms were assessed in the ACCORD 

COPD I study.33 Compared to placebo, aclidinium signifi-

cantly reduced frequency of nighttime symptoms by the end 

of study, including breathlessness, cough, sputum production, 

and wheezing. This improvement was observed for both the 

frequency and the severity of these symptoms, with a reduced 

number of awakenings. A small 6-week study including 

414 patients has recently evaluated the impact of aclidinium 

and tiotropium on nighttime and morning symptoms with 

similar significant improvements for both bronchodilators 

and placebo.41

Health-related quality of life was measured using 

the SGRQ. In the ATTAIN study,35 significantly greater 

improvements from baseline in mean total SGRQ scores 

were observed with aclidinium at all time points (Figure 3). 

By the end of the trial, the baseline-adjusted total SGRQ 

score for subjects taking aclidinium 400 µg (P0.0001) had 

improved by 4.6 (1.1) units vs placebo. Accordingly, more 

patients had a clinically significant improvement in total 

SGRQ score of 4 units at week 24 with aclidinium 400 µg 

(57.3%) compared to placebo (41.0%). A similar finding was 

observed in the ACCORD COPD I study,33 in which total 

SGRQ score for aclidinium 400 µg improved by 2.5 units vs 

placebo (P=0.019) by study end. Again, a higher percentage 

of patients taking aclidinium achieved a clinically meaningful 

improvement in total SGRQ scores of 4 units from base-

line compared to placebo. These results were confirmed in a 

12-month extension study in the ACCORD COPD I cohort.38 

Patients who received continuous treatment with aclidinium 

400 µg showed clinically significant improvements from 

baseline in total SGRQ scores, with an improvement of 

7.9 units observed by the end of the study. Additionally, a 

further 12-month trial39 showed clinically important improve-

ments with aclidinium 400 µg in total SGRQ scores at all 

study visits throughout the 52-week treatment period. In this 

trial, the mean improvement from baseline in total SGRQ 

score was 5.2 units for aclidinium 400 µg by study end. As 

in previous studies, the percentage of patients who achieved 

a clinically important improvement in total SGRQ score was 

numerically higher with aclidinium 400 µg.

As for the inhaler device, aclidinium presented for inhala-

tion via a multidose dry powder device (Genuair) reached a 

high peak inspiratory flow,43 ensuring good lung deposition 

even in more peripheral areas of the lung44 with a high degree 

of patient acceptance.45

Finally, adherence to aclidinium is another aspect to focus 

on. Unfortunately, few studies have been conducted on treat-

ment adherence with different inhaled medications. Adher-

ence studies with salmeterol/fluticasone and tiotropium46 

and tiotropium alone have been conducted.47 Additionally, 

other recent adherence studies have included long-acting 

bronchodilators.48 More importantly, several studies have 

evaluated the degree of adherence to inhaled medication and 

associated factors. All these studies concur on three points: 

first, adherence to inhaled medication is poor;49 second, poor 

adherence has considerable impact on both patients46,50 and the 

health system;51 and third, adherence is a complex concept, in 

which the efficacy of the drug is important,52 but is not the only 

factor. Other factors influencing treatment adherence include 

patient satisfaction with the inhaler,53 the number of inhalers 

used,54 less-frequent dosing schedules,55 informal caregiv-

ers support,56 patient perception of clinician expertise,57 and 

certain comorbidities,58 among others.59 In this scenario, there 

is initially no reason to think that aclidinium adherence will 

differ from that of other twice-daily medications available for 

COPD, although studies are needed to show this. However, 
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Figure 3 Change from baseline in the SGRQ total score over 24 weeks.
Notes: Data are presented as least squares mean ± standard error. values on or below 
the dotted line represent clinically significant improvement. **P0.01; ***P0.001 
vs placebo. Copyright © European Respiratory Society. Reproduced and modified 
with permission of the european Respiratory Society. Eur Respir J. 2012;40:830–836; 
published ahead of print March 22, 2012, doi:10.1183/09031936.00225511.35

Abbreviations: SGRQ, St George’s Respiratory Questionnaire; TDI, Transition 
Dyspnea index; bid, twice daily.
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adherence is a much more complex concept than mere dose 

regimen or inhaler technique, and future trials should provide 

information on treatment adherence with this drug.

Conclusion
Aclidinium is a novel LAMA for the treatment of COPD, 

which has proven efficacy in objective functional measure-

ments and PRO and a good safety profile. Comparison studies 

with tiotropium have shown it to have similar lung function 

improvement and a similar impact on PRO, including quality 

of life or symptom perception. Several new bronchodilators 

for the treatment of COPD are now available, and although 

the number of molecules and inhaler devices may grow con-

siderably as a result, this will be of benefit to both patients 

and doctors, and give clinicians more tools to adapt therapy 

to the patients’ needs, and not vice versa.
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