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Investigator-Initiated Trial (IIT) 

Product: Indacaterol 110 µg/Glycopyrronium 50 µg (Ultibro®) and Tiotropium 18 µg 

(Spiriva®) 

Indication: Moderate to severe COPD 

Country: Canada 

Sponsor: Novartis 

Principal Investigator (PI): François Maltais, IUCPQ, Québec City 

 

Has the Principal Investigator conducted IITs supported by Novartis? 

YES   NO X 

 

Title of study: Indacaterol 110 µg/Glycopyrronium 50 µg (Ultibro®) versus 

Tiotropium 18 µg (Spiriva®) alone to reduce exertional dyspnea in patients with 

moderate to severe COPD. The RED Trial 
 

Study Rationale 

Long-acting bronchodilators such as tiotropium, salmeterol, formoterol, aclidinium, 

indacaterol and glycopyrronium are effective in improving cycling exercise tolerance in 

COPD
1-7

. In well-designed, randomized, placebo controlled trials, these bronchodilators 

have been convincingly shown to reduce operating lung volume at rest and during 

exercise and to improve the endurance time to submaximal cycling exercise in COPD. 

For a given exercise stimulus, long-acting β2-agonists (LABA) and long acting 

muscarinic antagonist (LAMA) also reduce the perception of dyspnea
1-4

. 

 

The foundation of COPD therapy is to combine inhaled therapy to optimize benefits as it 

was done several years ago by associating short-acting β2-agonists and muscarinic 

antagonist
8
. The recent availability of once-daily LABA/LAMA fixed combination 

products makes this therapeutic strategy even more appealing and appears as a promising 

treatment option in COPD. One relevant question regarding these new LABA/LAMA 

combinations is whether they provide superior benefits compared to a single agent. Once-

daily LABA/LAMA fixed combinations consistently improves lung function compared to 

monotherapy
9-12

. The key question is whether they provide superior efficacy to 

monotherapy on patient’s oriented clinical outcomes, beyond lung function improvement. 

In regards, once-daily LABA/LAMA fixed combinations can reduce exacerbation rate
11

 

and perception of dyspnea
13

, further to what can be obtained with the monocomponents. 

Once-daily LABA/LAMA fixed combinations also improve exercise tolerance compared 

to placebo but whether they provide additional benefit over monotherapy is uncertain
14-16

. 

 
Dyspnea is the most troublesome symptom in COPD and it is felt that the main 

mechanism through which bronchodilators improve exercise tolerance is by reducing 

dyspnea
1,17

. As such, dyspnea measurement appears a valid surrogate of exercise 

tolerance. One advantage of dyspnea measurement over the measurement of exercise 

endurance is that it does not require a maximal effort. In this regard, it may be a less 

noisy outcome than exercise duration. Dyspnea can be quantified during the 6-min 

walking test but pre and post-intervention comparisons are made difficult since the 

walking speed and thus the exercise stimulus is not controlled during the test. Another 

strategy to evaluate the effects of interventions on exertional dyspnea is to compare 
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dyspnea at isotime while controlling the walking or cycling speed during the endurance 

shuttle walking test
18

 or the constant rate cycling test
1,3

(endurance test). One limitation of 

this approach is that pre and post intervention dyspnea measurement is not always 

obtained at the same time point since the duration of the test is variable. To overcome this 

problem, linear interpolation can be used to estimate dyspnea. However, this approach is 

not as robust as when a “real” dyspnea score is directly obtained from the patients. 

 

To circumvent these difficulties, we have recently developed a strong and simple exercise 

methodology whose primary objective is to assess exertional dyspnea in patients with 

COPD: the 3-min constant speed shuttle test
19,20

. During this test, which is a modification 

of the endurance shuttle walking test, patients are asked to walk around two cones set-up 

in a flat corridor and separated by 10 meters. An audio signal is used to impose the 

walking speed and the test ends at a fixed duration of 3 minutes or until symptoms 

become intolerable. At pre-specified time point during the test, and at the end of the test 

(3 min), patients are asked to score their perception of dyspnea on a 10-point modified 

Borg scale. The feasibility and reproducibility of this test in providing a standardized 

physical stimulus and a measurable level of dyspnea in patients with moderate to severe 

COPD has been reported
19

. In one study, we also confirmed the responsiveness of this 

test to bronchodilation, reporting statistically and clinically significant reduction in 

modified Borg scale dyspnea score with ipratropium bromide compared to placebo
20

. 

 

Based on these considerations, the proposed trial will compare the effectiveness of dual 

(Indacaterol 110 µg/Glycopyrronium 50 µg [Ultibro®]) versus single (Tiotropium 18 µg 

[Spiriva®]) bronchodilation to reduce exertional during the 3-min constant speed shuttle 

test in patients with moderate to severe COPD. 
 

Objectives 

Primary objective 

To compare the reduction in modified Borg scale dyspnea score during the 3-min 

constant speed shuttle test after 3 weeks of indacaterol 110 µg/Glycopyrronium 50 µg 

(Ultibro®) versus Tiotropium 18 µg (Spiriva®) alone in patients with moderate to severe 

COPD. 

 

Hypothesis 

Indacaterol 110 µg/Glycopyrronium 50 µg (Ultibro®) will provide superior reduction in 

dyspnea during the 3-min constant speed shuttle test than Tiotropium 18 µg (Spiriva®) 

alone in patients with moderate to severe COPD. 

 

Secondary objectives 

To evaluate the impact of indacaterol 110 µg/Glycopyrronium 50 µg (Ultibro®) and 

Tiotropium 18 µg (Spiriva®) alone on pulmonary function and quality of life after 3 

weeks of treatment in patients with moderate to severe COPD. 

 

To evaluate the impact of indacaterol 110 µg/Glycopyrronium 50 µg (Ultibro®) and 

Tiotropium 18 µg (Spiriva®) alone on exertional dyspnea after the first dose of therapy in 

patients with moderate to severe COPD. 
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To do a prospective determination of the initial walking speed during the 3-min CSST. 

Study Design 

This will be a, randomized, double-blinded, cross-over trial. 

 

Figure 1: Design Flow-chart 

 

 
 

Methodology 

The study will require 7 visits; the run-in and familiarization phase (visits #1-3), the 

treatment A phase (visits #4-5), and the treatment B phase (visits #6-7). 

 

The first visit will be used to review the inclusion criteria and to obtain consent. Patients 

will be asked to perform a pulmonary function test including spirometry, lung volumes 

and diffusion capacity measurements. Patient on tiotropium, glycopyrronium, aclidinium, 

umeclidinium or any LAMA drugs will be switched to open label ipratropium (see 

allowed medication). At Visit#2 a progressive maximal exercise test will be obtained by 

performing the incremental shuttle walking test, the COPD assessment test (CAT) and 

the MRC scale will be also be completed. Patients will then be familiarized with the 3-

min constant speed shuttle test. During Visit #3, patients will perform up to three 3-min 

constant speed shuttle test which will serve to determine dyspnea at baseline. We will 

aim for a dyspnea Borg Score > 3, the rationale being that it is important to obtain a 

significant dyspnea signal considering that the objective of the study is to evaluate the 

efficacy of bronchodilation to improve dyspnea. Patients in whom it will not be possible 

to achieve this level of dyspnea at the end of the 3-min constant speed shuttle test will be 

excluded for further study participation. 
 

Patients will then enter the cross-over study design during which they will receive one of 

the two study treatments: indacaterol 110 µg/Glycopyrronium 50 µg (Ultibro®) once a 

day or Tiotropium 18 µg (Spiriva®) once a day. The treatment period will be three 

weeks. There will be a two-week washout period between the two treatment phases. Total 

study duration will thus be 11 weeks. 
 

Visit #4 and Visit #6 will be the baseline visits for each treatment period (except for 

dyspnea after the 3-min constant speed shuttle test which will be determined at Visit #3). 

Patients will perform spirometry, lung volume measurements before and 1h 20 min after 

receiving the study medication. One 3-min constant speed shuttle test will be performed 

2h25 min after dosing, starting with the one performed and completed at the highest 
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speed at Visit #3. This time schedule was chosen based on previous studies in this 

field
1,21

. Dyspnea will be assessed with the baseline dyspnea index (BDI)
22

 and health 

status will be evaluated by the COPD Assessment Test (CAT)
23

. 
 

The same procedures will be repeated at the end of each three-week study treatment 

(Visits #5 and #7) the only difference being that chronic dyspnea will be assessed with 

the transitional dyspnea index (TDI). 
 

Allowed medication  

There will be a three-week run-in period during which patients will receive open label 

ipratropium (Atrovent® MDI 20 µg/ puff, 4 puffs QID) and prn salbutamol (Ventolin® 

MDI 100 µg/puff, 2 puffs every 3-4 hours prn). Ipratropium will be allowed only during 

the run-in and washout periods. Ipratropium will be stopped twelve hours before study 

visits (Visit # 2, #4, and #6). 

 

Salbutamol on prn basis will be allowed throughout the study except that it will be 

stopped 6 hours prior to Visit #2, #4, #5, #6 and #7. Long-acting 2-agonist will be 

prohibited after Visit #1 and throughout study duration. Inhaled corticosteroids will be 

allowed at the same dosage as before the study. PDE4 inhibitors and leukotriene 

antagonists will also be allowed. 
 

Population 

Patients with moderate to severe COPD will be recruited for this study. 

 

Key inclusion criteria 

1) Age > 50 years 

2) Smoking history > 10 packs/year 

3) FEV1 30 - 79% of predicted and FEV1/FVC < 70% (GOLD 2-3) 

4) FRC > 120 % predicted 

5) Borg dyspnea score > 3 during the 3-min constant speed shuttle test at Visit #3 

 

Key exclusion criteria 

1) Respiratory exacerbation within the 2 months preceding the study 

2) Current diagnostic of asthma 

3) Significant O2 desaturation (SpO2 < 85%) at rest or during exercise 

4) Presence of another pathology that could influence exercise tolerance 

5) Use of home oxygen 
 

Number of centers & patients 

Planned number of centers 

Three centres will be necessary to complete the study. 

 

Total number of patients 

Based on a target dyspnea score of 5-6 during the placebo exercise and a standard 

deviation of 2
19,20 

and looking for a change in dyspnea Borg score ≥ 0.75 with Indacaterol 

110 µg/Glycopyrronium 50 µg (Ultibro) versus Tiotropium 18 µg (Spiriva), we 

calculated that 40 completed patients would be necessary to provide an  of 0.05 and a  
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of 0.85. Expecting that 20% of screened patients will fail to reach a modified Borg 

dyspnea score > 3 during the 3-min constant speed shuttle test at baseline
20

 and an 

attrition rate of 15% during the trial, we will recruit 60 patients into the study. 
 

Investigational and Reference Therapy 

# of 

Patients  

Treatment  

Arm  

Type of 

Study 

Drug 

 

Compound Dose Freq. Admin. 

Route 

40 

cross 

over 

design 

Arm 1 Spiriva 

handihaler 

Tiotropium 18 µg Daily 

21 days 

Inhalation 

Arm 2 Ultibro Indacaterol/ 

Glycopyrronium 

110 µg/50 

µg 

Daily 

21 days 

Inhalation 

 
 

Evaluation schedule: Timelines and Study duration 

 

Table 1. Study visits 

 Run-in and 

familiarization 
Treatment A Treatment B 

Visit number 1 2 3 4 5 6 7 

Time of visit Week 1 Week 2 Week 3 Week 4 Week 6 Week 9 Week 11 

Inclusion/Exclusion 

criteria 

 
X 

      

Information & consent X       

Physical examination X    X  X 

Baseline dyspnea 

index (self-

administered 

and computerized 

version) - BDI 

    
X 

  
X 

 

Transitional dyspnea 

index - TDI 

     
X 

  
X 

CAT questionnaire  X  X X X X 

MRC score  X      

Spirometry X X  X X X X 

Lung volumes X   X X X X 

DLCO X       

Explanation of the 

ISWT 

X       

ISWT  X      

Familiarization with 

3-min CSST 

 X      

3-min CSST   X X X X X 

Dispense study 

medication 

    
X 

 
 

 
X 

 

Adverse events     X  X 
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Randomization 

Randomization stratified by site will occur at Visit #4 and will be centralized using a 

computerized system and pre-packaged study medication. The number display by the 

computer will be correlated to a numbered envelope which will contain a specified order 

of drug. The corresponding number and the treatment period will only be known by the 

assigned pharmacist responsible of the trial. This code will be broken only if there is a 

need for an emergency treatment and it will need to be authorized by the trial principal 

investigator. 
 

Blinding 

Patient and study staff will be blinded to the treatment administration during the 2 study 

periods. Treatments will consist, for one treatment period of active Ultibro® once a day 

and placebo Spiriva® handihaler, and for the other period of placebo Ultibro® once a day 

and active Spiriva® handihaler. Active medication and placebo will be of identical 

appearance and the order of study medication will be randomized. Pre-package envelopes 

containing equal quantities of inhaler combination will be numbered and kept in a secure 

place (pharmacy of the hospital or the research site). At the end of the study data 

collection the blind code will be opened after having completed the primary data analysis. 
 

Compliance 

Patients will be provided with 21 days (3 weeks) of numbered study inhalers each marked 

from Day 1 to Day 21. Compliance will be assessed by counting the returned empty 

inhalers. Administration of ≥ 80% of the study medication will be determined as 

compliant. 
 

Evaluation criteria 

Primary endpoint will be the difference in modified Borg dyspnea score after the 3-min 

constant speed shuttle test after 3 weeks of treatment between indacaterol 

110 µg/Glycopyrronium 50 µg (Ultibro®) versus Tiotropium 18 µg (Spiriva®) alone. 

Secondary endpoints will be the difference in modified Borg dyspnea score after the 3-

min constant speed shuttle test after 3 weeks of treatment between indacaterol 

110 µg/Glycopyrronium 50 µg (Ultibro®) versus baseline value (Visit #3) and between 

Tiotropium 18 µg (Spiriva®) alone versus baseline value (Visit #3). The dyspnea 

response after the first dose of therapy will also be assessed. The between-treatment 

differences in the improvement of pulmonary function (FEV1 and inspiratory capacity), 

TDI and CAT scores from baseline (Visit #4) to end of treatment period (Visit #5 and #7) 

will also be evaluated. Exploratory analyses will be performed on the cardio-pulmonary 

responses during exercise (ventilation, breathing pattern, heart rate, inspiratory capacity) 

under the different treatment conditions. 
 

Assessment and procedures 

 

Pulmonary function testing 

Spirometry, lung volumes and diffusion capacity will be measured according to routine 

techniques. 
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Progressive maximal exercise test (Incremental shuttle walk test) 

As originally described by Singh and colleagues
24

, the incremental shuttle walk test will 

be performed in an enclosed corridor on a flat 10-m-long course. The course will be 

identified by two cones, each positioned 0.5 m from either end to allow patients to walk 

in circle and thereby avoid the need for abrupt changes in direction. Patients will walk at 

a predetermined rhythm, as dictated by an audio signal played from an audio recording. 

Walking speed will initially be set at 0.50 m/sec and will be increased by 0.17 m/sec 

every minute until the patient reaches maximal capacity. Since the effects of 

encouragement on walking performance have been demonstrated
25

, no encouragement 

will be given to patients throughout the test. The final measure will be distance walked, 

expressed in meters.  

 

3-min constant speed shuttle test 

This test consists in one bout of three minutes of walking at the initial walking speed of 

4.0 km/h. Thirty minutes after this first bout of walking, a second test will be performed 

at either a faster or slower walking speed (see Manual of procedures for standardization 

of pulmonary and exercise testing). The second walking speed will be determined by the 

ability to carry through the test at 4.0 km/h. If a patient cannot complete the first test, then 

the second speed will be stepped down. If a patient is able to carry though the first test, 

then the second walking speed will be raised. Patients will be asked to perform two tests 

at two different speeds in order to determine, amongst the different speeds, the highest 

speed that can be sustained for the entire 3 minutes while reaching a dyspnea score > 3 on 

the modified Borg scale. In doing so, our objective is to induce a level of dyspnea that is 

sufficiently high to be amenable to therapy. These speeds are selected based on our 

previous work
19

 showing that these were sufficiently demanding to induce measurable 

levels of dyspnea and that most moderate to severe patients with COPD are able to 

complete the test for the desired duration
19,20

. Patients will be directed to follow the audio 

signals for the entire 3 minutes of the test or until they became symptom limited. They 

will be instructed to walk, jog or run around the two cones of the shuttle course, in a set-

up identical to that of the ISWT, in the hospital or medical clinic hallway pacing their 

walk/jog/run in a continuous way as not to wait at the cones for the following audio 

signal. A device (McRoberts’ MoveTest) will used during all the walk tests to confirm if 

the selected walk speed is respected. 
 

Cardiac and ventilatory measures 
During each exercise test, cardiac and ventilatory parameters will be measured using a 

commercially available portable exercise circuit (Oxycon Mobile). Dyspnea will be 

assessed using a 10-point modified Borg scale that will be assessed by the operator that 

will enter the course to ask the patient while they are in movement or positioned at one 

extremity of the course. During the maximal incremental shuttle walking test, inspiratory 

capacities and dyspnea will be measured at rest, at two-minute intervals and at the end of 

test. During the 3-min constant speed shuttle test, dyspnea will be assessed at rest, at 

minute 1, 2, 2.5 and 3. During this test, inspiratory capacities will be measured at rest and 

at the end of the test, immediately following the assessment of dyspnea.  
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Pharmacovigilance requirements 

 

Safety data collection and reporting must be compliant with the local regulations of 

the country/countries where the study is being run 

This section summarizes the procedures for the collection, management and reporting of 

individual cases of serious adverse events and should include the collection of any new 

information that might influence the evaluation of the benefit-risk balance of the product 

while the study is being conducted. Any Serious adverse event (SAE) exempt from this 

reporting process must be clearly identified in the study protocol with a scientific/medical 

justification e.g. SAEs due to disease progression, SAEs due to surgical procedure, pain 

in cancer patients, etc. Any SAE study protocol exemptions must be agreed with the 

respective country health authority as part of the protocol approval process. For studies 

where reporting is not required, this should be stated. Details on which data collected by 

the sponsor must be shared with Novartis, how this data is transferred to Novartis and the 

timelines for this transfer must be captured in the Third Party Study/Investigator Initiated 

Trial agreement. Additionally sharing of randomization data should be done as per Third 

Party Study/Investigator Initiated Trial agreement. 

 

SAE Reconciliation 

For integrated studies SAE reconciliation should be performed as defined in the Trial 

specific agreement including periodicity of reconciliation to avoid any missed SAEs from 

clinical and safety databases. Any deviation to the below text should be discussed with 

Novartis Drug Safety and Epidemiology. 
 

Definition of an AE 

Any untoward medical occurrence in a subject administered a pharmaceutical product 

that does not necessarily have a causal relationship with the treatment. An AE can 

therefore be any unfavorable and unintended sign (including an abnormal laboratory 

finding), symptom, or disease temporally associated with the use of a medicinal 

(investigational) product, whether or not considered related to the investigational 

medicinal product. 

 

Investigational Medicinal Product (IMP) includes the drug under evaluation and the 

comparator drug(s) if specified as part of the research objective, given at any time during 

the study. Medical conditions/diseases present before starting the drug of interest are only 

considered adverse events if they worsen after starting the drug of interest. 

 

The occurrence of adverse events will be sought by non-directive questioning of the 

patient at each visit during the study. Adverse events also may be detected when they are 

volunteered by the patient during or between visits or through physical examination, 

laboratory test, or other assessments. All adverse events will be recorded in the study 

database including the following information: 

 

1. The severity grade (mild, moderate, severe)  

2. Its relationship to the drug(s) of interest (suspected/not suspected) 

3. Its duration (start and end dates or if continuing at final exam) 
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4. Whether it constitutes a serious adverse event (SAE) A SAE is any untoward medical 

occurrence that at any dose: 

- Results in death, 

- Is life-threatening, 

- Requires inpatient hospitalization or prolongation of existing hospitalization, 

- Results in persistent or significant disability/incapacity, 

- Is a congenital anomaly/birth defect, 

- Is otherwise a significant medical event. 

 

This includes any SAEs likely to arise from the trial indication or progression of 

underlying/concomitant illness(es) (e.g. progression of cancer in oncology trials), unless 

specified in the protocol as study specific exemptions. 

 

Any SAE, irrespective of causality, occurring after the subject has provided informed 

consent and until four weeks after the subject has stopped study participation must be 

reported unless otherwise stated in the protocol. SAEs occurring after four weeks from 

ending study participation should only be reported if considered by the Investigator 

attributable to the exposure to the investigational drug(s) during the trial period. This 

includes the period in which the study protocol interferes with the standard medical 

treatment given to a subject, even if study treatment has not yet started (e.g. withdrawal 

of previous treatment during washout period, change in treatment to a fixed dose of 

concomitant medication). 

 

Timelines 

All serious adverse events (SAEs) from interventional clinical trials must be reported by 

the sites to Sponsor within 24 hours of occurrence of the SAE. The timelines for 

investigator initiated trials reporting to Novartis will be done as per Third Party 

Study/Investigator Initiated Trial Agreement. 
 

Follow-up reports 
SAEs will be followed until resolution or until it is judged to be permanent, and an 

assessment will be made at each visit (or more frequently, if necessary) of any changes in 

severity, the suspected relationship to the drug of interest, the interventions required to 

treat it, and the outcome. 

 

The Sponsor shall support Novartis in the following-up of all SAEs so that complete 

information is available to maintain patient safety and also as part of any commitments 

by Novartis to any Health authority OR specific Health authority follow-up requests for 

the product under investigation. 

 

Pregnancies 

Any occurrences of a pregnancy in a patient (or a patients partner) during study 

participation will be collected. All pregnancies will be followed up to determine outcome, 

including spontaneous or voluntary termination, details of the birth, and the presence or 

absence of any birth defects, congenital abnormalities, or maternal and/or newborn 

complications. 
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Unsual lack of efficacy (LOE) 

For drugs marketed in Canada, domestic reports of unusual failure in efficacy must be 

reported to Health Canada, by the sponsor of the trial. Lack of efficacy is defined as lack 

of anticipated clinical benefit or response with or without worsening. A copy should also 

be sent within 15 days of awareness to the local Novartis Drug Safety and Epidemiology 

Department at drug.safety@novartis.com.  The original copy of the e-mail 

correspondence should be kept at the study site.  

 

Analysis: Prospective determination of the initial walking speed during the 3-min 

CSST 
The approach that we have adopted in this protocol and in previous studies involving the 

3-min CSST to determine the initial walking speed to be used in patients is a pragmatic 

one; based on our experience, 4.0 km/hr is a walking speed that can be tolerated for 3 

minutes in a majority of patients with moderate to severe COPD. However, in a 

proportion of patients, it is not the optimal walking speed, being either too fast or too 

slow in some patients. In this regard, it would be extremely useful to be able to predict, in 

a given patient, the optimal walking speed to be used during the CSST. Based on 

retrospective analysis of the studies we have conducted with the 3-min CSST
26,27

, we are 

currently developing a promising predictive equation to determine the optimal walking 

speed. The equation is based on simple clinical characteristics such as age, sex, BMI, 

FEV1 and mMRC dyspnea score. We will use to data collected as a part of the current 

study to prospectively validate this equation. 

 

 

Start date: Fall 2015  

End date: Fall 2016 

Study Report date: January 2017 

Publication date: Submission June 2017 

 

Note: The Study Report should include data on demographics, all efficacy endpoints, 

secondary endpoints, exploratory endpoints and safety events. Final Study Report to be 

sent to the Novartis Medical Responsible no later than 12 months after the last visit of the 

last patient.  
  

mailto:drug.safety@novartis.com
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