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	Individual Study Table
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	Title of Study:

A randomized, parallel, placebo (double blind) and positive (open-label) controlled clinical trial to assess the effect on QT interval as well as overall cardiovascular safety of STU 456 administered by inhalation in healthy volunteers



	Investigator:

Killop C Loutt, MD

 

	Study center (s): KJW International, Inc, 12 Biscuit St, USA


	Publication (reference):  

None



	Studied period (years): 2004 (<1 year)

	Phase of development: I

	Objectives: 



	Methodology: 



	Number of SUBJECTS (planned and analysed):     



	Diagnosis and main criteria for inclusion: 



	Test product, dose and mode of administration, batch number, expiry date:



	Duration of treatment: Up to 18 days (4-14 days screening, including 3 days in unit; 3 days of treatment in unit and discharge on Day 4)


	Reference therapy, dose and mode of administration, batch number, expiry date:
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Other safety:

Pharmacokinetics:



	Statistical methods: 



	SUMMARY – CONCLUSIONS

(Cardiovascular (ECG) safety:
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4 LIST OF ABBREVIATIONS AND DEFINITION OF TERMS

Ach:

Acetylcholine

ADR:

Adverse Drug Reaction

AE:

Adverse Event

AUC:

Area under the curve
BMI:

Body Mass Index
ºC:

Degrees Celsius

COPD:

Chronic obstructive pulmonary disease

CPMP:

Committee for Proprietary Medicinal Products (European Union)

CRA:

Clinical Research Associate

CRF:

Case Report Form

CRO:

Contract Research Organisation

CTM:

Clinical Trial Manager

ERE:

Expeditedly Reportable Event

12-lead ECG
12-lead electrocardiogram

EMEA:

European Agency for the Evaluation of Medicinal Products
FEV1:

Forced expiratory volume in one second

GCP:

Good Clinical Practice

GOT (AST):

Glutamic oxalacetic transaminase (aspartate alanine transferase)

GPT (ALT):

Glutamic pyruvic transaminase (alanine amino transferase)

h:

Hour (s)

H:

Standing Height (m)

ICH:

International Conference on Harmonisation

IMPACT:

International Management Package for the Administration of Clinical Trials

IMP:

Investigational Medicinal Product

ITT:

Intent-to-Treat

IRB:

Independent Review Board

kg/m2:

kilograms per square meter
L

Liter (s)

m: 

Meter (s)

MedDRA:

Medical Dictionary for Regulatory Activities

µg:

Microgram (s)

mg:

Milligram (s)

ml:

Milliliter (s)

msec:

Millisecond (s)

MTC :

Monitoring Trial Coordinator

NCR:

Non carbon required

PP:

Per Protocol
PR interval:

Duration in milliseconds from the beginning of wave P to onset of ventricular depolarisation (Q and R).

QT interval:

Duration in milliseconds from the beginning of Q wave to the end of the T wave.

QTc interval:

QT interval corrected by heart rate.

QTcB interval:
QT interval corrected, Bazett formulae (QT/RR1/2)

QTcF interval:
QT interval corrected, Fridericia formulae (QT/RR1/3)

QTci interval:
QT interval corrected by volunteer-specific correction formula

rpm:

Revolutions per minute

RR interval:

Duration in milliseconds between two R peaks of two consecutive QRS complexes. 

s:

second

SAE:

Serious Adverse Event

SADR: 

Serious Adverse Drug Reaction

SAP:

Statistical Analysis Plan

SOP:

Standard Operating Procedure

5 ETHICS

5.1 INSTITUTIONAL REVIEW BOARD (IRB) 
This protocol and Informed Consent Form were submitted to an IRB. Notification in writing of approval was obtained from the IRB by the investigator before trial initiation. All changes in research were promptly reported to the IRB by the investigator. Only administrative changes or changes necessary to eliminate apparent immediate hazards to the trial volunteers were implemented without prior IRB approval. Serious adverse events reasonably related to the investigational medical product (IMP) were communicated by the investigator to the IRB. At the end of the trial, the IRB received a brief summary explaining the results obtained in the trial.

The investigator was required to maintain accurate and complete records of all written correspondence sent to and received from the IRB, and agreed to share these documents and any reports with the Sponsor.

Volunteers were identified only by initials and the assigned trial number on CRFs. Trial volunteers were informed by the investigator that complete confidentiality would be maintained concerning their identity.

A signed written informed consent signified the explicit acceptance by the individual that data from the trial would be available to the investigator and his staff, the representatives of the Sponsor and, if required, by the IRB and Regulatory Authorities. However, all data contained in the volunteers' medical history was considered confidential. 

5.2 ETHICAL CONDUCT OF THE STUDY

This trial was conducted in accordance with the recommendations guiding physicians in biomedical research involving human volunteers adopted by the 18th World Medical Assembly, Helsinki (1964), revised at Tokyo (1975), Venice (1983), Hong-Kong (1989), Somerset West (1996) and Edinburgh (2000, including the Note of Clarification of paragraph 29, Washington 2002) as well as in compliance with ICH GCP guidelines.

5.3 SUBJECT INFORMATION AND CONSENT

Volunteers were informed by the investigator in detail of the characteristics of the IMP to be administered, the nature of the clinical investigation, the risks, and the discomfort that could reasonably be expected from their participation, as described in the Informed Consent Form.  

Any volunteer considered by the investigator to be suitable for inclusion documented his/her willingness to participate in the trial by giving his/her informed consent in writing before starting any trial procedure by signing the Informed Consent Form which was dated by himself/herself and the investigator. The volunteer was given adequate time to understand the information provided and ask questions if required. A copy of the Volunteer Information Sheet and signed Informed Consent Form was given to the volunteer. The original was kept on file by the investigator. Any new relevant information that became available during the trial was provided to the volunteer. 

The Informed Consent Form included all required elements. The Informed Consent Form for this trial was provided as a separate document. These documents or any modification were authorized by Almirall and approved by the relevant IRB/IEC before implementation.

Volunteers were informed that they were free to withdraw their consent and suspend their participation in the trial at any time without prejudice. Administration of the IMP could have been suspended and a volunteer withdrawn from the trial at the discretion of the investigator. The investigator justified his/her decision in the volunteer's CRF.

6 INVESTIGATORS AND STUDY ADMINISTRATIVE STRUCTURE

The investigator was responsible for conducting the trial in accordance with the procedures described in the protocol (Protocol located in Appendix 17.1.1). All personnel involved in the clinical trial were fully informed about the IMP and nature of the trial and were volunteer to protocol procedures concerning their duties in the trial. The investigator ensured that all work and services described in or incidental to those described in the protocol, were conducted in accordance with the highest standards of Good Clinical Practice (ICH GCP guidelines) and local regulations. The investigator administered the IMP to volunteers under his/her personal supervision or under the supervision of any co-investigator reporting to him/her who were identified in the Ancillary Personnel Signatures Form. The investigator and co‑workers were responsible for the volunteers' compliance throughout the trial. 

A display of the administrative structure is presented in Table 1.
Table 1: Study Administrative Structure

	Sponsor

GVB Pharma.

Rue de Work 15

Spain

	Medical Director

Dr. R Lowey
	Statistician

Richard Lewes

	Project Leader

Dr. Patty Lawes
	Statistical Programmer

Fergus Liwer

	Clinical Trial Manager

Dr. Imelda Querkl
	Clinical Data Manager

Angus Porter

	Monitoring Coordinator

Rosa Smith
	Drug Safety Officer

Dr. Risa Jones

	Clinical Trial Management Contract Research Organization (CRO)
156 Hakkle Lane

IA USA

	Medical Director and Safety Officer
Dr. Ken Borow
	Quality Assurance
Lisa Laffey

	Project Manager
Rusi Brown
	Principal Investigator
Dr. Killop C. Loutt
KJW International, Inc.

12 Biscuit St
USA

	Data Management CRO

RWPL. Inc
67 Water Road
Anchorage, Alaska

	Clinical Data Manager

Purple Williams
	Statistician



	Project Manager

	Statistical Programmer



	Central Laboratories

	Central ECG Laboratory
ECG Tech
4432 Spruce Street

Philadelphia, PA 19104, USA
	Central Clinical Laboratory
GVB Clinical Laboratory and Research Center

12 Biscuit St
USA

	Laboratory for Pharmacokinetic Analysis 

Dr. JK Blanco
GVB Pharma.
Pharmacokinetics and Metabolism Department

Spain


GVB Pharma was responsible for:

· Developing randomization schedule

· CRF and workbook design

· Writing draft informed consent

· Drug manufacturing, packaging, shipping and labelling 

Shared responsibilities between GVB Pharma and RWPL Inc.

· Writing protocol 

· QC of final study report

· Reporting serious adverse events 
· Interim site visits and audits
RWPL Inc. was responsible for:

· Study site selection

· Initial site visit and protocol training

· Monitoring 

· Preparing serious adverse event reports 
· Reviewing statistical analysis plan 
Shared responsibilities between GVB Pharma and SCIREX: 

· Writing statistical analysis plan

SCIREX was responsible for:

· Creating and maintaining clinical trial database

· Executing statistical analysis plan 

7 INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is a growing health problem worldwide. The disease is characterized by an increasing limitation of air flow, partly as a result of bronchospasm present in many patients, and symptoms of chronic cough, sputum production and, with time, shortness of breath or dyspnea. 

Parasympathetic nerves are the dominant bronchoconstrictor neural pathway in airways, and cholinergic tone is the major reversible component in COPD. Cholinergic mechanisms also contribute to nocturnal asthma, through diurnal variation of vagal tone, and there is some evidence for increased cholinergic tone in asthmatic and COPD airways. Cholinergic mechanisms are also important in regulation of submucosal gland secretion, which is increased in chronic bronchitis. Cholinergic nerves exert their bronchoconstrictor and mucus secretory effects via the activation of muscarinic receptors on airway smooth muscle and submucosal glands, respectively. Blockade of these muscarinic receptors with antagonists, such as ipratropium bromide and oxitropium bromide, provides clinical benefit in COPD, acute asthma and, to a lesser extent, in nocturnal asthma (O’Connor et al., 1996).

Four muscarinic receptor subtypes have been distinguished pharmacologically, and five distinct human muscarinic receptor genes have been cloned. Using radioligand binding with selective muscarinic antagonists and molecular probes, M1-, M2- and M3-muscarinic receptors have been identified in human lungs. These muscarinic receptor subtypes are differentially localized in human lung and serve different physiologic functions. M1-receptors are localized in parasympathetic ganglia and may facilitate cholinergic neurotransmission; M2-receptors are localized in cholinergic nerve endings and inhibit the release of acetylcholine (Ach), whereas M3-receptors in airway smooth muscle mediate the bronchoconstrictor response to Ach (Barnes, 1993; O’Connor et al., 1996).

Inhaled anticholinergic drugs have been used in COPD since the 1970s as first-line safe and effective bronchodilator therapy (Ferguson and Cherniack, 1993). A limitation of these agents is the need for frequent dosing. A new group of long acting agents is emerging with the therapeutic advantage of once-daily dosing due to prolonged muscarinic receptor antagonism. Within this group, tiotropium bromide has recently received marketing authorisation for this indication in several European countries (Casaburi et al., 2002; Littner et al., 2000; Vincken et al., 2002).

STU 456 [3-(2-hydroxy-2,2-dithiophen-2-yl-acetoxy)-1-(3-phenoxypropyl)1-azonia bicyclo (2.2.2( octane bromide (molecular formula: C26H30NO4S2.Br)] is a new selective M3-muscarinic antagonist synthesized and developed by Almirall which has shown promising results in a proof-of concept trial in healthy volunteers as well as in moderate-to-severe COPD patients. 

Three phase I clinical trials conducted in healthy volunteers and one proof of concept trial in patients with COPD have been completed. A full description of the results of these studies can be seen in the Investigator’s Brochure. In addition, a phase II dose-finding trial in healthy volunteers is ongoing to assess the efficacy and safety of five doses of STU 456 (25 µg – 400 µg) compared to matching placebo and the commercial dose (18 µg) of tiotropium. 

The first phase I trial (M/34273/00) was a double blind, randomized, crossover, single ascending dose, placebo controlled, pilot clinical trial that assessed the pharmacological activity (bronchodilation and protection against methacholine-induced bronchoconstriction), tolerability and pharmacokinetics of STU 456 in 12 healthy male volunteers. Doses of 50, 300, 600 (g were administered by inhalation through a dry powder inhaler device (Cyclohaler(). 

The results indicated that all doses tested by inhalation were active in inducing bronchodilation or protecting against methacholine-induced bronchoconstriction, with the highest doses being more effective than the lowest one. The onset was fast, achieving positive differences within the first hour after IMP administration. STU 456 was very well tolerated, without any drug related adverse events. No STU 456 levels were observed.

The second phase I clinical trial (M/34273/01) was a single blind, randomized, partial crossover, single ascending dose, placebo controlled trial to assess the safety, tolerability and pharmacokinetic profile of STU 456 in 16 healthy male volunteers. Doses ranging from 600 µg to 6 milligram (mg) were administered as described above. All doses were well tolerated, and thus, the maximum tolerated dose could not be established. 

Pharmacokinetic results were linear for the IMP as well as the two non-active metabolites (LAS 34823 [alcohol] and LAS 34850 [acid]) up to a dose of 4800 µg from which point a plateau occurs. In most cases STU 456 was quantifiable in plasma only up to one hour post-dosing. Maximum concentration was consistently reached early for the whole dose range with median values of 5 to 7 minutes. All volunteers showed quantifiable plasma concentrations of the metabolite LAS 34850 (acid) up to 6 hours beginning with the 600 µg dose. The metabolite LAS 34823 (alcohol) was quantifiable in plasma in only one volunteer receiving the 600 µg dose.

The third phase I trial (M/34273/06) was a single blind, randomized, 4-way crossover, placebo controlled clinical trial that assessed the safety, tolerability and pharmacokinetics of STU 456 after multiple administration (once daily for 5 days) by inhalation in 16 healthy volunteers. Doses of 200, 400 and 800 µg were administered by Novolizer( multidose dry powder inhaler. No dose-dependent adverse events were observed except for mild coughing which was reported by a maximum of 25% of the volunteers in the 800 µg STU 456 group. In all cases, this adverse event was mild and either probably or possibly related to the active IMP. Dry mouth was not reported by any active-treated volunteer.

STU 456 was only detected in plasma from a single patient on the 200 µg dose, in 7 patients on the 400 µg dose, and the majority of patients on the 800 µg dose. For the alcohol metabolite LAS 34823, the results were comparable to active IMP. For the acid metabolite, LAS 34850, plasma concentrations were generally not detectable at the 200 µg dose, close to the LLOQ at the 400 µg, and well-detected at 800 µg. 

In the phase 1 trials overall, the major subjective symptoms that occurred in the single dose phase I clinical trials (M/34273/00 and M/34273/01) carried out in 28 healthy volunteers were headache and tiredness, mainly at very high doses. These events were mild to moderate in intensity, and resolved. In the multiple dose phase I trial (M/34273/06), these adverse events were reported by no more than one of the 16 volunteer volunteers after 5-day once daily administration of up to 800 µg. Single doses up to 900 µg to 16 COPD patients did not reveal any significant safety concerns. No serious adverse events were related to the trial medication. 

A proof of concept crossover trial (M/34273/21) was conducted in 16 moderate-to-severe reversible COPD patients. Patients received single ascending doses of 100, 300 or 900 µg of STU 456 or placebo by a dry powder inhaler device (Cyclohaler(). All the doses tested were active, however, no greater effect was observed after 300 µg administrations for any of the parameters studied. 

To further assess the effects of STU 456 on QT interval and overall cardiovascular safety, the current study used the expected therapeutic dose (200 µg) and 4 times this dose (800 µg) compared to matching placebo and a positive control, moxifloxacin 400 mg, known to moderately increase QT interval. 

8 STUDY OBJECTIVES

Primary objective:

· To assess the effect on QTc of STU 456 after multiple administrations at doses of 200 µg and 800 µg compared to matching placebo.

Secondary objectives:

· To assess the overall cardiovascular safety profile of STU 456 at doses of 200 µg and 800 µg.

· To assess the effect of moxifloxacin 400 mg on QTc interval compared to placebo.

· To document the systemic exposure to STU 456 and its main metabolites after single and multiple administration of STU 456 and to explore its relationship with ECG changes. 

· To assess the safety and tolerability of STU 456
9 INVESTIGATIONAL PLAN

9.1 OVERALL STUDY DESIGN AND PLAN DESCRIPTION 

This was a phase I, prospective, multiple dose, randomized, parallel-group, placebo and active controlled clinical trial. The study consisted of a pre-treatment period (Days -14 to -1) followed by a treatment period (Days 1 to 3). Volunteers entered the clinical unit on Day -3, received IMP on Days 1, 2 and 3, and were discharged 24 hours after the last dose of IMP (Day 4). An optional clinic visit was scheduled on Days 6 to 10, at the investigator’s discretion. 

A screening evaluation was performed –14 to –4 days prior to randomization to confirm the eligibility. On Day -2, volunteers started a 2-day drug–free baseline period during which electrocardiograms (ECGs) to determine baseline QT / QTc values were recorded on two different days (Days -2 and -1) at multiple timepoints. In addition, on Day -2 of the baseline period a 24-hour 12-lead Holter was initiated. 
On Day 1, volunteers who met all selection criteria were randomized to receive either STU 456 at 200 µg or 800 µg, matching placebo or 400 mg of moxifloxacin once daily. Volunteers randomized to STU 456 or placebo were blinded to treatment. They were administered the IMP by inhalation using 4 inhalers per day (one puff from each of the devices). Volunteers randomized to the moxifloxacin arm received a single tablet of open label IMP orally. All study drug was administered for 3 consecutive days between 8 and 10 am (at approximately the same time each day).

During the treatment period, physical examinations, vital signs measurements, laboratory assessments, 12-lead ECGs and 24-hour 12-lead ECG Holter monitoring were performed at designated times and adverse events were recorded. In addition, samples for pK studies were collected. 

The total enrolment goal was 272 male or female healthy volunteers, 68 in each treatment arm, to obtain at least 256 evaluable volunteers assuming a 5% estimated dropout rate. 

A summary of the treatment schedule is displayed in Table 2. 
Table 2:  Diagram of Scheduled Activities
	M/34273/11: DIAGRAM OF SCHEDULED ACTIVITIES

	PERIOD
	Screening
	Baseline 
	Trial Period 
	Follow-up Evaluation7

	DAY
	Day –14 to Day -4
	Day - 2
	Day - 1
	Day 1
	Day 36
	Day 6/10 

	Review of selection criteria
	X
	X
	X
	X1
	
	

	Medical History
	X
	
	
	
	
	

	Physical examination
	X
	
	
	
	X2
	X

	Vital signs: Blood pressure/pulse rate
	X
	X
	
	X
	X
	X

	12-lead ECG3
	X
	X
	X
	X
	X
	X

	24-hour 12-lead ECG Holter
	
	X
	X
	X
	X
	

	Laboratory assessment
	X4
	
	
	
	X2
	X

	Urinalysis
	X
	
	
	
	X2
	X

	Urine drug screen + breath test
	X
	
	
	
	
	

	Serum pregnancy test 5
	X
	
	
	
	X2
	

	PK sampling 
	
	
	
	X
	X
	

	Trial IMP intake
	
	
	
	X
	X
	

	Confinement into the unit
	
	
	
	
	
	

	Training on the use of the device
	
	X
	X
	
	
	

	Adverse Events
	

	Concomitant Medication
	


1 Pre-dose

2 24 hours after IMP intake

3 3 replicate ECGs per time point separated by 1 minute will be taken.

4 pre-study includes haematology, chemistry, HIV testing, hepatitis B/C testing

5 pre-menopausal females only

6 or upon early discontinuation (see section 9.5)

7 optional (at investigator’s discretion)

9.2 DISCUSSION OF STUDY DESIGN, INCLUDING THE CHOICE OF CONTROL GROUPS

Choice of Control
A placebo group was considered essential to allow a reliable evaluation of the net cardiovascular effect of STU 456, as well as of the adverse effects caused by the IMP.

Moxifloxacin 400 mg was selected as positive control as its effect on QT prolongation is well characterized and provided a high degree of assay sensitivity for detection of QT prolongation in the trial. Three consecutive days of moxifloxacin 400 mg was considered adequate to manifest its effect on QT as this dose has previously demonstrated consistent increases in QT interval during this exposure period (Avelox ® PI, 2004). 

Dose Selection
200 (g STU 456 was selected as the lower dose for this trial since it was expected to be the appropriate dose for further development. This hypothesis was based on the results of the proof of concept trial conducted in patients with COPD (M/34273/21). A dose-finding phase II trial (M/34273/22) is ongoing to confirm this hypothesis. 

800 (g STU 456 was selected to have information on a dose higher than that anticipated as the therapeutic dose and to characterize the potential relationship of dose and concentration on QT/QTc prolongation. Four times the expected therapeutic dose was considered to be enough to cover a potential overdosing.  

A 3-day treatment duration was considered adequate since steady state of STU 456 and its two main metabolites should have been reached as per the short half life measured in previous studies (STU 456: 0.6-1.2h, LAS 34850: 4.0-6.5h, LAS 34823: 2.0-6.3h). 

STU 456 and matching placebo were administered by inhalation using the multidose dry powder inhaler Novolizer(, developed by Sofotec-Viatris. All volunteers who were randomized to either STU 456 or placebo used four inhalers per day. They were administered sequentially once daily in the morning between 8:00 and 10:00. Once daily dosing was selected based on the long duration of effect expected with STU 456.

Unique Features of Study
The study was conducted in healthy volunteers for the following reasons:

· The absence of confounding disease processes was expected to provide clearer and more consistent results for the tests planned in the study.

· Healthy volunteers were less likely to require concomitant treatments which might adversely impact meeting the study objectives.

The number of female and male volunteers was approximately balanced across treatment arms. As far as possible, female volunteers were to complete both baseline and trial periods within the same part of the menstrual cycle, preferable between Days 1 to 10 or 16 to 28.

9.3 SELECTION OF STUDY POPULATION

9.3.1 INCLUSION CRITERIA

For inclusion and randomization in the trial, subjects met each of the following criteria:

1. Provided written informed consent to participate prior to any trial procedure as shown by signature on the patient consent form after the purpose and nature of the investigation have been explained to them.
2. Healthy males and non-pregnant, non-lactating females.
Women of childbearing potential were allowed to enter the trial ONLY if they use medically approved (i.e., mechanical or pharmacological) contraceptive measures. A female was considered to be of childbearing potential unless she was post-hysterectomy or at least one year post-menopausal or post-tubal ligation. All women of childbearing potential had to have a negative pregnancy test at screening.
As far as possible, female subjects completed both baseline and trial periods within the same part of the menstrual cycle, preferably between days 1-10 or 16-28.
3. Age between 18-45 years inclusive. 
4. Body Mass Index (BMI) calculated as weight (in kg) divided by height (in m2). BMI was in the range of 17 to 30 kg/m2 at screening.
5. Vital signs measured at screening after resting in supine position for at least 5 minutes, were in the following ranges: blood systolic pressure between 100 to 140 mm Hg, diastolic between 50 to 90 mm Hg; heart rate between 50 to 90 bpm.
6. Non-smokers or subjects who had quit smoking for at least 3 months and with a smoking history of less than 10 pack-years.
Pack-years were calculated by dividing the number of cigarettes smoked per day by 20 (the number of cigarettes in a pack) and multiplying this figure by the number of years a person has smoked. For example, a person who smokes 40 cigarettes a day and has smoked for 10 years would have a 20 pack-year smoking history (40 cigarettes per day ( 20 cigarettes per pack = 2; 2 x 10 years of smoking = 20 pack-year history).

7. Demonstrated satisfactory technique in the use of the study inhalers at baseline.  
9.3.2 EXCLUSION CRITERIA

Subjects randomized into the trial were not to present any of the following conditions:

1. Abnormal 12-lead-ECG including, but not limited to, the following conditions: fixed second degree atrial-ventricular (AV) block, transient or fixed third degree AV block, atrial fibrillation, ventricular ectopic activity (defined as the presence of ventricular couplets or higher grade of ventricular arrhythmia).
2. QTc, calculated according to Bazzet’s formula (QTc=QT/RR1/2) as indicated in the paper tracing, above 450 milliseconds in any of the ECGs performed at screening or at any time prior to dosing (i.e., Days –2, -1, pre-dose of Day 1).
3. History of risk factors for torsade de pointes (e.g., heart failure, hypokalemia, family history of Long QT Syndrome).
4. History of chronic respiratory disorders.
5. Subjects who suffer or have suffered from a severe allergy (anaphylaxis) or from some types of chronic or seasonal allergy (asthma, urticaria). 
6. Upper or lower respiratory infection within 4 weeks prior to the screening visit.
7. History of symptomatic prostatic hypertrophy or bladder neck obstruction.
8. History of narrow-angle glaucoma.
9. Existence of any surgical or medical condition such as renal or hepatic impairment, which, in the judgement of the investigator, might interfere with the absorption, distribution, metabolism or excretion of the IMP or constitute a risk factor when taking the IMP.
10. Any clinically relevant deviation from normal in either the physical examination or other laboratory parameters at screening as evaluated by the Principal Investigator.
11. A positive test at screening for HIV, Hepatitis (B or C), urine alcohol or drug screen (barbiturates, benzodiazepines, amphetamines, opiates, cocaine, cannabinoids, cotinin), or alcohol breath test.
12. History of drug or alcohol abuse.
13. Have donated blood (> 300 ml) or blood products within 56 days of screening visit.
14. Have used any prescription medication within 2 weeks or over-the-counter (OTC) medication within 1 week of scheduled administration of study drug, except for OTC medications to treat occasional headache, dyspepsia or any other minor conditions.
15. Subjects who intended to use any concomitant medication not permitted by this protocol (see section 10.3.1).
16. Intake of any IMP within 1 month prior to screening.
17. History of untoward reactions to inhaled anticholinergics or inhaled medication or any component thereof (including report of paradoxical bronchospasm) as well as any other suspected personal history of drug allergy or hypersensitivity.
18. Subjects unable to use a dry powder device.
19. History of excessive coffee, tea or chocolate consumption (more than 6 cups/day on average) or cola/ caffeine containing drinks (more than 6 glasses/day).
20. Irregular day/night, waking/sleeping cycles (i.e. night shift workers).
21. Subjects who were unlikely to be co-operative, take their medication or attend the clinic at the required times.
Any further issues regarding the eligibility of a particular subject for trial entry were discussed between the investigator and the Sponsor or its representatives and documented accordingly.
9.3.3 REMOVAL OF SUBJECTS FROM THERAPY OR ASSESSMENT

Subjects who met any of the following ECG criteria were immediately discontinued from test drug administration and remained at the investigation site until the investigator determined the subject had returned to baseline limits and/or clinical measures were taken to ensure the subject’s safety: 

· QTcB > 500 ms in two or more ECGs on a single day (if a safety ECG shows QTcB > 500 ms at least another safety ECG was done during the next hour).

· A single increase in QTcB interval of greater than > 60 ms from the baseline mean QTcB.

· Sustained ventricular tachycardia.

· Torsades de Pointes.

· Ventricular flutter or ventricular fibrillation

In addition, any subject may have discontinued from the trial at any time either at the discretion of the investigator or at the request of the subject. The reason for discontinuation was clearly documented in the CRF. These included:

1. Adverse events. If a subject experienced an AE, withdrawal of the subject from the trial was at the discretion of either the investigator or the subject. The appropriate AE form was completed.
2. Non-fulfillment of inclusion/exclusion criteria (i.e., screen failure). This criteria applied if a subject was found not eligible for randomization at screening or during the baseline trial period prior to randomisation.
3. Protocol non-compliance: Any protocol violation that occurred during the trial was corrected when possible and the subject allowed to continue. ONLY those violations which could have affected a volunteer's safety [i.e., illness requiring medication(s) which, in the clinical judgement of the investigator (or after discussion with the trial monitor), might invalidate the trial by interfering with test medication(s)] or the willingness of the volunteer to comply with the protocol procedures led to discontinuation.
All protocol violations were fully documented and considered for their effect on evaluability prior to locking the database and conducting the statistical analysis.

4. Lost to follow-up. Non-attendance. In these cases the investigator was to try to find out the reason.

5. Subject's personal request.

6. Other. At the request of the subject, the investigator or the sponsor.

Subjects who discontinued prematurely from the trial after randomization were encouraged to complete all safety assessments corresponding to the Day 3 evaluation AS SOON AS POSSIBLE after discontinuation from trial treatment, with the following differences:

· only 2 ECGs were required separated by one hour

· vital signs were required only once

· no Holter measurements were taken

For the early discontinuation visit, the laboratory specimens were identified as “early discontinuation” samples and CRF pages for Early Discontinuation were completed. 

In addition, when a subject discontinued early from the trial, the following was done:

1. Completed follow-up Evaluation CRF page, indicating the date of the last medication administration along with the reason for discontinuation.

2. Completed all CRF pages as appropriate up to the date of discontinuation, whatever the reason for withdrawal may have been, since data concerning these volunteers were of vital importance in the final assessment. The investigator/CRA/monitor made sure that all the sections were carefully completed.

As per good clinical practice, volunteers who discontinued prematurely from the trial due to AEs were followed-up after discontinuation from the trial until there was an outcome or until otherwise agreed between the Sponsor and the investigator. The corresponding Follow-up of Adverse Events CRF page was completed at each follow up visit.

Subjects who discontinued the study were not replaced.

9.4 TREATMENTS

9.4.1 TREATMENTS ADMINISTERED

Each volunteer received either STU 456 200 µg or 800 µg, placebo or moxifloxacin 400 mg. STU 456 and placebo were administered using a multidose dry powder inhaler for 3 consecutive days. Moxifloxacin was administered as a single dose 400-mg tablet for 3 consecutive days. Volunteers taking STU 456 and placebo were blinded to study medication, whereas moxifloxacin was open label. All study drug was administered once daily between 8 and 10 am (at approximately the same time every day).
To maintain the blind in subjects allocated to STU 456 or matching placebo, each volunteer was assigned a box with four different devices (Novolizer(). Volunteers inhaled 1 puff from each one of the four devices (each puff immediately after the previous one). Each puff of the device administered 200 (g of STU 456 or placebo. Volunteers were instructed on the use of the inhaler using placebo dry powder on Days –2 and –1 of the baseline period. The dosage regimens for the STU 456 and placebo treatment groups are outlined in Table 3.  

Table 3:  Content of Devices

	Treatment group
	NOVOLIZER

	
	Device 
	Device 
	Device
	Device

	200 (g STU 456 
	200 (g
	placebo
	placebo
	placebo

	800 (g STU 456
	200 (g
	200 (g
	200 (g
	200 (g

	Placebo
	placebo
	placebo
	placebo
	placebo


One moxifloxacin tablet (400 mg) was taken daily with 100 ml of room temperature water. 
9.4.2 IDENTITY OF INVESTIGATIONAL PRODUCT (S)

Inhaled medication was packed in a single box containing four dry powder devices (Novolizer() labelled as Device 1, Device 2, Device 3 and Device 4. The Novalizer ® was developed by Sofotec-Viatris. The specific box was dispensed on Day 1 to subjects randomized to STU 456 or placebo, along with instructions for inhaler use (Appendix 2). 

For STU 456 and placebo, each device contained either STU 456 at 200 (g or matching placebo, depending on the randomization arm, and volunteer’s box had enough drug for the overall treatment period. To minimize bias, medication for STU 456 and its matching placebo had the same external appearance with the same composition, except for the active ingredient. 

Moxifloxacin tablets manufactured by Bayer Pharmaceutical Corporation were purchased and supplied packed in a single box. No manipulations from the original package were performed. 
Medication labels complied with the legal requirements of the participating country and were printed in English. 

All IMP was stored at temperature below 25 ºC and not be frozen or refrigerated. Until the moment the IMP was sent to the center, it was be kept in a restricted area at Almirall or its representative where entry and exit control of the drug was controlled. 

Trial medication was sent to the center after Essential Documents were available according to the corresponding Almirall Standard Operating Procedure (SOP). The responsible person for medication at the center inventoried and acknowledged receipt of all drug supplies received. The medication was stored in a secure location at the center. This location was not accessible to unauthorized personnel.

Empty, used and unused investigational products were returned to Almirall for destruction as per the corresponding SOP. The Pharmaceutics Department within Almirall retained back sample storage of the drug used in this trial and kept it after the trial completion for the legally required time period.

Study medication lot numbers are provided in Table 4 and Novolizer ® device lot numbers are provided in Table 5. 
Table 4: Study Medication Lot Numbers

	Treatment
	Lot Number

	STU 456
	

	Placebo
	

	Moxifloxacin
	


Table 5: Novolizer ® Device Lot Numbers 
	Treatment
	Lot Number

	STU 456
	

	Placebo
	


9.4.3 METHOD OF ASSIGNING SUBJECTS TO TREATMENT GROUPS

To assure a balanced allocation of males and females to each treatment group, medication for each sex was dispensed from a different box and was not mixed. Each volunteer was given the trial medication bearing the lowest available randomization number at the clinic for the specific sex group. Once one box for a particular sex group was completely allocated, medications from the next one available were used.

9.4.4 SELECTION OF DOSES IN THE STUDY

The doses in this study were STU 456 (200 (g or 800 (g) or matching placebo and moxifloxacin 400 mg. The rationale for these doses is provided in Section 9.2.
9.4.5 SELECTION AND TIMING OF DOSE FOR EACH SUBJECT 

STU 456 (200 (g or 800 (g) or matching STU 456 placebo was supplied in a box with four different devices (Novolizer(). Subjects inhaled 1 puff from each one of the four devices. One moxifloxacin tablet (400 mg) was taken with 100 ml of room temperature water. All study medication was administered at approximately the same time each day (between 8:00 am and 10:00 am).

9.4.6 RANDOMIZATION AND BLINDING

Prior to the start of the trial, a computer generated randomization schedule was prepared and each treatment was assigned a randomization number by the Statistics group within Almirall, according to the relevant Standard Operating Procedure (SOP). 

Balanced allocation of males and females to each treatment group was performed. For this purpose and to ensure random allocation, each volunteer was given the trial medication bearing the lowest available randomization number at the clinic for the specific sex group (male or female). Medications for each sex was dispensed from different boxes. Once a box for a particular sex group had been completely allocated, medications from the next available one was used. On Day 1, subjects who fulfilled the inclusion and exclusion criteria were allocated at random to one of the treatment arms of the study.
At screening, the investigational staff assigned a subject identification number to each patient initiating the screening period. This number was used to identify the volunteer throughout the trial and was recorded at each visit on the Case Report Form (CRF) pages. The number was comprised of two parts: (1) a fixed number, representing the investigator number, as designated by Almirall and (2) a 3-digit number assigned sequentially as subjects were enrolled in the study at screening, starting with 001.

Randomization data was kept strictly confidential, accessible only to authorized persons, until the time of unblinding. Only when the trial was completed and the data verified and locked were randomization codes made available for data analysis.

Maintenance of trial randomization codes and procedures for breaking codes.

The investigator was provided with a set of emergency sealed envelopes, one per volunteer identifying the treatment group. These envelopes were kept in secure place and opened only in case of an emergency, where the medical management decision depended upon the IMP received. In this case, the investigator noted the date, time and reason for opening the envelope and retained this information with the CRF documentation. The safety officer as well as the Covalent and Almirall monitors were informed immediately that the treatment was unblinded.

9.4.7 PRIOR AND CONCOMITANT THERAPY

All non-study medications taken during the study from Day -2 to Day 3 (or follow-up, if applicable) were recorded on the subject’s CRF. Prior medications were defined as those taken prior to treatment with IMP. Subjects informed the investigator before taking any new medication for the duration of the trial, including OTC medications and natural products. No concomitant medications were allowed during the study, except for those required for treatment of an adverse event. Specifically, the following medications were to be discontinued 2 weeks prior to screening because they could have had pro-arrhythmic effects, modified heart rate and/or QT interval, or interfered with the evaluation and interpretation of the results of the investigation: 
· Non-potassium sparing diuretics (e.g., furosemide, ethacrynic acid, bumetanide)

· (-blocking agents (e.g., propranolol, atenolol, carvedilol, metoprolol, nalodol, timolol, labetalol)

· Antidepressants agents within the mono-amino oxidase inhibitor class (e.g., isocarboxazid, phenelzine, tranylcypromines) 
· Drugs which are known or suspected to prolong QT such as, BUT NOT limited to: antiarrhythmics (Class IA and Class III), antidepressives (tricyclic antidepressants and selective serotonin reuptake inhibitors), antipsychotics, certain serotonin receptor agonists, antimicrobials (macrolides, fluoroquinolones, anti-protozoal agents), certain anti-hypertensives and diuretics

Before initiating any treatment, the investigator ensured that the label of the medicinal product concerned did not specifically include any effect on QTc.

For subjects randomized to moxifloxacin, the following medications which could have affected its absorption were also excluded from the trial: antacids containing magnesium or aluminium, sucralfate, iron or zinc supplements and vitamins that contain iron or zinc.

A detailed list of the prohibited medications is provided in the Protocol (Appendix 17.1.1).
9.4.8 TREATMENT COMPLIANCE

The total number of inhalations from each device as well as the oral IMP intake was recorded on corresponding CRF page by the investigator.
9.5 CARDIOVASCULAR, SAFETY AND PHARMACOKINETIC VARIABLES

9.5.1 CARDIOVASCULAR (ECG) ASSESSMENTS

ECGs

All ECGs were performed in triplicate. A standard 12-lead ECGs was performed at screening. Baseline phase ECGs were performed on Days ‑2, ‑1 and on treatment ECGs were performed on Days 1 and 3. The baseline and treatment phase ECGs were performed at 5 min, 15 min, 30 min, 1, 2, 4, 8, 12 and 23.5 hours. An additional ECG was performed on Day 3, 30 minutes prior to administering study medication (i.e., Day 2 at 23.5 hours). If a follow-up evaluation was necessary, ECGs for safety may have been performed at the investigator’s discretion. 
ECGs were recorded in the supine position after a 10-min resting period using equipment provided by the centralized ECG service company (e-RT). The position of the leads was marked prior to the first baseline period ECG and leads were placed in the same position for all subsequent ECGs. At each timepoint, three replicates were measured, separated by 1 minute. The first replicate was initiated 1 min before each specific timepoint. The second and third replicates were initiated 1 min after the conclusion of the previous one. 

A paper ECG (source document) with automated interval duration measurements and interpretation output was generated by the system to keep at the site. ECGs were transmitted automatically from the investigational sites to e-RT via a trans-telephonic modem-based 12-lead ECG delivery system for centralized evaluation. ECG tracings were read manually and interpreted according to e-RT internal processes by a specialized cardiac safety technician and cardiologist blinded to time, subject treatment and identity. Cardiologist assessment included measurement of: heart rate (beats per minute), RR cycle, PR interval, QRS interval, ST segment, QT interval and QTc intervals [calculated according to both Bazett’s formula (QTcB=QT/RR1/2) and Fridericia’s formula (QTcF=QT/RR1/3)] and general evaluation of normal/abnormal as well as rhythm, arrhythmia, conduction, wave morphology, myocardial infarction, T wave observations, U wave observations and any physicians comments. e-RT sent a report to the center once the manual reading was completed.

Any new clinically significant ECG abnormalities, including those which worsened after IMP administration or upon early discontinuation compared to pre-treatment readings, were recorded on the AE CRF page. If a volunteer experienced a significant, treatment-emergent increase in QT interval, additional ECGs were recorded within a reasonable time, as deemed appropriate by the investigator, using the same equipment.

Subjects who developed a QTcB prolongation > 500 msec. in two or more ECGs, were to be immediately discontinued from the study and followed up as indicated in Section 9.3.3. 

24-hour 12-lead ECG Holter monitoring.

Twenty-four hour 12-lead Holter monitoring was recorded on Days -2, 1 and 3. The Holter tapes generated were sent to e-RT for central analysis. If any technical problems occurred during the Day -2 evaluation, the monitoring was repeated on Day -1. During the treatment phase, monitoring on Days 1 and 3 began 30 minutes prior to dosing and ended 23.5 hours post-dosing. Subjects did not bathe during the Holter monitoring period. 
9.5.2 SAFETY ASSESSMENTS

In addition to 12-lead ECG and 24-hour 12-lead Holter monitoring, safety assessments included eliciting adverse events (AE) and Expeditedly Reportable Events (ERE), physical examinations, vital signs, and monitoring hematology, blood biochemistry, and urinalysis values.
AEs and EREs

All the procedures related to AEs were consistent with the corresponding Drug Safety Standard Operating Procedures of Almirall.

AEs were elicited from the time the informed consent was signed until the end of the trial or premature discontinuation. AEs were elicited by spontaneous reporting by the subjects, observation by the investigator and by asking him/her non-leading questions (i.e., "How do you feel?). The investigator closely monitored any AE and adopted the necessary clinical measures to ensure the safety of the subjects.

An AE was defined as any untoward medical occurrence in a clinical trial subject. This included a subjective symptom, worsening of existing illness, a newly appearing disease, an accident, or a new finding in a clinical or laboratory assessment. Only AEs temporally associated with the subject's participation in the trial were included, i.e., occurring between signing the informed consent or another exactly specified subsequent time point, and the last scheduled contact with the volunteer.

All AEs elicited by the investigator during the defined AE collection period were recorded on the AE page of the CRF. Data elicited and recorded for any AE included: type of event (a diagnosis was preferred to signs or symptoms); duration (onset-resolution); intensity (maximum intensity reached); seriousness; action taken; outcome; and causality. AEs that continued unchanged across several assessments/visits were only recorded once. Causality was not assessed if the event occurred prior to first dose of IMP. AEs were not necessarily causally related to study medication (categories possible and probable). Medical disorders present before signing the informed consent were only considered AEs if they worsened during the study.

Intensity was assigned to 1 of 3 categories:
· Mild:  
Awareness of symptoms or signs, but easily tolerated (acceptable).

· Moderate:
Enough discomfort to interfere with usual activity (disturbing).

· Severe:
Incapacity to work or to perform usual activities (unacceptable).

Causality was assigned to 1 of 4 categories:
· Probable applied to the following:
· Plausible temporal relationship: A reasonable temporal association existed between the administration of the medicinal product and the onset as well as the duration of the event.

· Biological plausibility: The results of the clinical or laboratory assessments were plausible and consistent with the known pharmacology and toxicology of the medicinal product.

· Cumulative reports: Previously documented events of the same type affecting the same organ had been reported. 

· Lack of alternative explanations: There was no other equally plausible explanation for the event. In particular, current use of other treatments and possible treatment interactions and intercurrent diseases were taken into account in the assessment.

· Dechallenge: A clinically reasonable response was shown following withdrawal.

· Rechallenge: Information on rechallenge was not required to fulfil this definition.

· Possible applied when there was a plausible temporal relationship and a biological plausibility, but the available information did not allow for inclusion in category “probable”.
· Unlikely applied when sufficient information existed to establish without doubt that the IMP was not likely to be the cause of the event, i.e. a plausible alternative and validated explanation existed or no previous reports of events of the same type or events affecting the same organ existed.

· Not assessable applied when the information concerning the event was insufficient to allow for an assessment of causality.
Adverse Drug Reaction (ADR):
An ADR was defined as a noxious and unintended response to an IMP at any dose tested for prophylaxis, diagnosis or treatment of a disease or modification of a physiological function. ADR may have been expected or unexpected. An unexpected ADR related to an event, the nature or severity of which was not consistent with the reference product information for the IMP (Investigator's Brochure).

Serious AE and Serious ADR
A Serious AE or serious ADR was any AE or ADR that was fatal, life-threatening, required or prolonged hospitalisation, resulted in persistent or significant disability or incapacity, was a congenital anomaly or birth defect, or was any other medically important event, e.g., an intervention to prevent any of the above outcomes. Life-threatening in this context meant that the trial subject was in an immediate risk of death at the time of the event. It does not mean that the event might hypothetically have caused death if it were more severe or lasted longer.

Expeditedly Reportable Event (ERE)

In general, an ERE was defined as any event that occurred in the trial subject during the defined AE event collection period and fulfilled one or more of the following criteria: (1) was serious; (2) constituted abuse, misuse or overdose of, or dependence on the IMP, or interaction with it, as well as exposure to it during pregnancy or lactation; (3) was an emergency that in the investigator’s judgment warranted unblinding the IMP to treat.  

When the investigator was aware of an ERE, he/she completed the Expedited Safety Report form and submitted the report within 24 h to the Safety Officer of the CRO. This information was transmitted immediately to the CTM of the trial within Almirall. Minimum required information included an identifiable subject (a subject who has consented to this trial), an identifiable reporter (an investigator of this trial or his/her delegate), a qualifiable event (an event meeting the criteria of ERE) and causality.

Unless the ERE was been sufficiently documented in the initial report, the investigator provided all available additional information in expedited follow-up reports by using the same form and adhering to the same routing and timeframes as defined for the initial report. This continued until the event had been fully documented and reported.

Follow-up of adverse events

If an AE was still present after the clinical trial was completed or led to premature discontinuation, it was followed up until there was an outcome or until otherwise agreed between the Sponsor and the investigator. In order to complete the safety data records of the IMP, SAEs collected after the completion or premature termination of the trial were only entered in the Sponsor’s Drug Safety Database of the drug.
SAEs occurring after the last subject contact designated by the protocol were only reported to the Sponsor if the investigator judged that there was at least a reasonable possibility (categories possible or probable) that the IMP or the subject´s participation in the trial caused the event. 

All pregnancies coming to the knowledge of the investigator after the termination of the trial that started while the subject was participating in the trial were reported to the Sponsor.

Physical Examinations and Vital Signs

A medical history and a complete physical examination were performed at screening. The physical exam included body weight (the volunteer was in light indoor clothes without shoes), calculation of Body Mass Index (BMI) and the examination of general appearance, neck (including thyroid), eyes, ears, nose, throat, abdomen, skin/mucosa, lymph nodes, cardiovascular, respiratory, genitourinary, neurological and musculoskeletal systems, and others, as necessary. The physical examination was repeated 24 hours after the last IMP intake, excluding height.
Vital signs (blood pressure and pulse rate) were assessed at screening, Day ‑2, Day 1 and Day 3 at the same timepoints as the ones for the ECGs (Section 9.5.1). Vital signs were assessed once at early discontinuation  and optionally at the follow-up visit. 
Any significant findings during the physical examination or newly occurring or worsening abnormalities in vital signs were recorded on the CRF and those which met the definition of an AE (new medical disorder or worsening of a pre-existing condition from the Screening evaluation) were recorded as an AE. 
Hematology, Blood Chemistry and Urinalysis

Haematology, chemistry and urinalysis were assessed at screening and on Day 4. Hematology assessments included: hematocrit, hemoglobin, erythrocytes (red blood cells), leucocytes (white blood cells), differential blood count (neutrophils, lymphocytes, monocytes, eosinophils and basophils) and thombocytes (platelets). Blood chemistry assessments included: electrolytes (sodium, potassium, calcium, chloride and phosphate, enzymes (aspartate alanine transferase [AST]), alanine amino transferase [ALT], alkaline phosphatase and creatinine kinase), substrates (fasting glucose, total cholesterol, triglycerides, urea, creatinine, total bilirubin, total protein, albumin and uric acid). Urinalysis included dip-stick determination of pH, blood, leucocytes (white blood cells), protein, glucose, urobilinogen, bilirubin, nitrites and ketones. For childbearing females, a serum pregnancy test was performed at screening and urine pregnancy tests on Days -3 and 4. 

Serum IgM anti HBc, HBsAg, HCV antibodies and HIV antibodies were assessed at screening. In addition, an alcohol breath test and urine drug screen (cannabis, amphetamines, barbiturates, benzodiazepines, cocaine and opiates) were done at screening and upon admission to the center (Day ‑3). 

At the optional follow-up visit, additional laboratory assessments were performed at investigator’s discretion. 
9.5.3 PHARMACOKINETIC ASSESSMENTS

Plasma concentration of STU 456 and its metabolites (LAS 34823 and LAS 34850) were determined and the following exposure pharmacokinetic parameters were calculated by Almirall:

Days 1 and 3:

	Cmax
	the maximum observed plasma concentration

	Tmax
	the time to reach Cmax

	AUC0-t
	the area under the plasma concentration-time curve up to the last quantifiable timepoint


When the measured plasma concentrations permitted the correct estimation of the elimination rate constant ((z), the following derived pharmacokinetic parameters were calculated:

	AUC0-inf
	the area under the plasma concentration-time curve from zero to infinity ( = AUC(0-tn) + (Cn/λz), when  tn is  the time of the last concentration measured and Cn the last concentration measured)

	Cl/f
	Apparent clearance at steady-state ( =dose/AUC( )

	Vz/f
	Apparent volume of distribution associated with the terminal phase 
(= Cl/f/(z)


Collection and handling of plasma samples.

Pharmacokinetic sampling was only performed for subjects randomized to either STU 456 group or placebo. Blood samples of 5 ml were taken pre-dose and 5 min, 15 min, 30 min, 1, 2, 4, 8, 10, 12, and 23.5 hours after administration on Days 1 and 3 of treatment. 

Since STU 456 undergoes rapid hydrolysis in human plasma to its acid (LAS 34850) and alcohol metabolites (LAS 34823), blood samples were stabilized with 4-(2-aminoethyl) benzenesulfonyl fluoride hydrochloride (AEBSF). Blood samples were collected into appropriate tubes containing lithium heparin anticoagulant (or equivalent) and 25 µL of AEBSF (200 mM in water) per milliliter of total blood collected. After collection, the tubes were placed in an ice bath and plasma was immediately separated by centrifugation at 3000 rpm at 4oC. Plasma was stored at ‑20oC in watertight, labeled polypropylene tubes in an upright position pending shipment to the Laboratory for analysis. The time between blood sample collection and plasma freezing was less than 30 min.

Each sample was labelled indicating type of sample (plasma), product code, Almirall study number, date, subject and Day numbers, subject’s initials and kinetic time. The samples were stored at approximately -20ºC until dispatch to the analytical laboratory. Specimens were shipped on dry ice.

Analytical methodology.

The determination of STU 456 and its two metabolites LAS 34823 and LAS 34850 in human plasma were carried out by an LC/MS/MS bioanalytical method using multiple reaction monitoring ion detection and an automated off-line solid-phase extraction and injection procedure. A detailed description of the analytical method is provided in Appendix XX.
9.5.4 FLOW CHART

Details of assessments performed during the confinement period (Day -3 to Day 4) are displayed in Table 6. 

Table 6:  Confinement Flow Chart

	Time Period
	Baseline Period
	Trial Period

	Days
	-3
	-2 and -1
	1
	2
	3
	4

	Hours
	
	0
	0
	0
	1
	2
	4
	8
	12
	0
	0
	0
	0
	1
	2
	4
	8
	10
	12
	0
	0
	0
	0
	0
	1
	2
	4
	8
	10
	12
	23.5
	

	Minutes
	
	5
	15
	30
	
	
	
	
	
	0
	5
	15
	30
	
	
	
	
	
	
	
	0
	5
	15
	30
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Inpatient admission
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Urine drug screen + breath test
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Urine pregnancy test
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Vital Signs2
	
	X
	
	X
	
	X
	X
	X
	
	X1
	X
	
	X
	
	X
	X
	X1
	
	
	
	X1
	X
	
	X
	
	X
	X
	X
	
	
	X
	

	12-lead ECG
	
	X
	X
	X
	X
	X
	X
	X
	X
	X1
	X
	X
	X
	X
	X
	X
	X1
	
	X
	
	X1
	X
	X
	X
	X
	X
	X
	X
	
	X
	X
	

	24-h Holter
	
	X3
	
	
	
	
	
	
	
	X1
	
	
	
	
	
	
	X1
	
	
	
	X1
	
	
	
	
	
	
	
	
	
	
	

	Training on device use4
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	IMP administration
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	

	PK sampling
	
	
	
	
	
	
	
	
	
	X1
	X
	X
	X
	X
	X
	X
	X1
	X
	X
	
	X1
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	Physical Exam
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X

	Laboratory Evaluation5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X

	Discharge from unit
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X


1. This assessment was performed 23.5 hours after previous dose, i.e., 30 minutes prior to dosing. 
2. Vital signs were only measured on Day –2 during the baseline period. 
3. Only on Day ‑2. Repeated on Day –1, if Day ‑2 Holter was not properly recorded.

4. Day –2 (1x); Day –1 (4x)

5. Hematology, biochemistry, urinalysis and serum pregnancy test (pre-menopausal females only).

9.5.5 APPROPRIATENESS OF MEASUREMENTS

The study employed standard methodology for measuring QT intervals and other ECG parameters. Twelve lead ECGs were performed in triplicate at multiple timepoints prior to and during treatment to provide adequate data to assess both inter- and intra-group changes from baseline. Twelve-lead 24-hour Holter monitoring was used as a back-up to 12-lead ECGs. 
9.6 DATA QUALITY ASSURANCE

Before starting the trial, Covalent performed an initiation visit to confirm all materials (CRF, medication, etc.) had arrived in good condition, and trained the investigator and staff for protocol compliance.

Monitoring was performed by Covalent, following Almirall standard monitoring procedures and specific trial guidelines. The investigational site was monitored by on-site visits, telephone calls and regular inspection of CRFs to assess volunteer enrollment, compliance with protocol procedures, the completeness and exactness of data entered onto the CRF and occurrence of adverse events. Direct access to source data/documentation was also available for IRB review, monitoring visits from Almirall personnel or personnel acting on its behalf, audits and any regulatory inspection.

Monitors performed source data verification, checked compliance with the protocol and trial medication and reported any deviation as soon as possible to the Clinical Trial Manager. Verification of data against original source documents by Covalent was conducted for 100 % of volunteers for 100 % of main variables (Inclusion/Exclusion criteria, informed consent, ECGs, all adverse events, concomitant medication, and reason for discontinuation) and at least 20% of all remaining data. Almirall verified data that their trial monitoring coordinator considered crucial. The International Management Package for the Administration of Clinical Trials (IMPACT) system was used to record the monitoring data and visits and the reports were sent to Almirall for review. An IMPACT training session was carried out before starting the trial. 

e-RT supplied the center with adequate materials (including investigator manual) and ensured appropriate training of study personnel. 
Almirall trained the study personnel in the proper collection of pK samples to assure proper stabilization of blood prior to freezing. 

Volunteers were trained in the use of the inhalation device on Days -2 and -1, prior to taking any study medication. 

The SCIREX Data Management Department was responsible for audit of the database. A quality control audit comparing the database to CRF values for critical fields was performed for XXX% of the data and for XX% of the remaining fields. Based on this QC audit the database error rate was calculated to be XX%.

QC of the final study report was performed by Covalent and Almirall.

9.7 STATISTICAL METHODS PLANNED IN THE PROTOCOL AND DETERMINATION OF SAMPLE SIZE

9.7.1 STATISTICAL AND ANALYTICAL PLANS

9.7.2 DETERMINATION OF SAMPLE SIZE

9.8 CHANGES IN THE CONDUCT OF THE STUDY OR PLANNED ANALYSES

Twelve-lead 24-hour Holter monitoring was initiated 30 minutes prior to dosing on treatment Days 1 and 3 rather than at the time of dosing. This allowed time to adjust for potential equipment failure. 
10 STUDY SUBJECTS

10.1 DISPOSITION OF SUBJECTS

Subject disposition is displayed for all subjects in Table XX. A total of XX subjects were screened; XX subjects failed screening and XX subjects were eligible to enter the baseline period. Of these, XX subjects entered the baseline period and XX, XX, XX and XX subjects were randomized to STU 456 200 µg, 800µg, placebo and moxifloxacin, respectively (Table 7). XX subjects completed the study. XX discontinued during the treatment phase due to XX…
Discuss any unblinds.
Table 7:  Subject Disposition (All Subjects)
	Study Status
	STU 456
200 µg
	STU 456
800 µg
	Placebo
	Moxifloxacin
	Total

	Screened
	
	
	
	
	

	Baseline Period
	
	
	
	
	

	Randomized
	
	
	
	
	

	Treatment Phase
	
	
	
	
	

	Completed 
	
	
	
	
	

	Discontinued 
	
	
	
	
	

	Adverse Event
	
	
	
	
	

	Protocol Deviation
	
	
	
	
	

	Withdrew Consent
	
	
	
	
	

	Other
	
	
	
	
	


Data Source: Table XX
10.2 PROTOCOL DEVIATIONS

Protocol deviations were characterized as major and minor. Subjects with a major protocol violation(s) were not included in the PP analysis as the violation(s) may have effected the cardiovascular assessment. The major protocol violations were XX…
10.3 DATA SETS ANALYSED

Three populations were defined, the ITT, PP and safety. 
The ITT included all randomized volunteers who took at least one dose of the IMP and provided ECG data at any timepoint at baseline and at least one corresponding post-baseline value after any IMP intake. In case of time-matched assessments, the volunteer had to have data at any time point at baseline and the corresponding time-matched value after any IMP intake. 
The PP population consisted of all ITT volunteers who: (a) met all inclusion/exclusion criteria liable to affect the cardiovascular assessment; (b) attained at least 80% compliance to treatment; (c) did not present serious deviations of the protocol that may have affected the cardiovascular assessment.
The safety population included all randomized volunteers who took at least one dose of IMP. 
10.4 DEMOGRAPHIC AND OTHER BASELINE CHARACTERISTICS

10.5 MEASUREMENTS OF TREATMENT COMPLIANCE

Compliance was defined as taking 80% of a subject’s assigned IMP. 
10.6 EXTENT OF EXPOSURE

11 CARDIOVASCULAR (ECG) EVALUATION

11.1 ANALYSIS OF MAIN VARIABLE

The primary efficacy variable was the mean change in QTci interval from time-matched baseline to the end of treatment (Day 3). Time-matched baseline was defined as the average of the 6 measurements taken during the baseline period, pre-dosing (3 replicates from Days -2 and -1, respectively). Replicates for each treatment phase timepoint were averaged separately. The change in QTci from baseline to end of treatment is displayed in Table 8. Compare results to PP. 
Table 8:  Change in QTci Interval (msec) from Time-Matched Baseline to End of Treatment (ITT Population)

	
	N
	Baseline Mean
	Treatment 
Mean
	LS Mean Change (SE)
	95%CI
	p-value

	STU 456200 µg
	
	
	
	
	
	

	STU 456 400 µg
	
	
	
	
	
	

	Placebo
	
	
	
	
	
	

	Moxifloxacin
	
	
	
	
	
	


11.2 ANALYSIS OF SECONDARY VARIABLES

11.3 TABULATION OF INDIVIDUAL DATA

11.4 CARDIOVASCULAR SAFETY CONCLUSIONS

12 SAFETY EVALUATION

12.1 ADVERSE EVENTS (AEs)

12.1.1 BRIEF SUMMARY OF ADVERSE EVENTS

12.1.2 DISPLAY OF ADVERSE EVENTS

12.1.3 ANALYSIS OF ADVERSE EVENTS

12.1.4 LISTING OF ADVERSE EVENTS 

12.2 DEATHS, OTHER SERIOUS ADVERSE EVENTS, AND OTHER SIGNIFICANT ADVERSE EVENTS

12.2.1 LISTING OF DEATHS, OTHER SERIOUS ADVERSE EVENTS AND OTHER SIGNIFICANT ADVERSE EVENTS

12.2.1.1 Deaths

12.2.1.2 Other Serious Adverse Events

12.2.1.3 Other Significant Adverse Events

12.2.2 NARRATIVES OF DEATHS, OTHER SERIOUS ADVERSE EVENTS AND CERTAIN OTHER SIGNIFICANT ADVERSE EVENTS

12.2.3 ANALYSIS AND DISCUSSION OF DEATHS, OTHER SERIOUS ADVERSE EVENTS AND CERTAIN OTHER SIGNIFICANT ADVERSE EVENTS

12.3 CLINICAL LABORATORY EVALUATION

12.3.1 LISTING OF INDIVIDUAL LABORATORY MEASUREMENTS BY SUBJECT AND EACH ABNORMAL LABORATORY VALUE

12.3.2 EVALUATION OF EACH LABORATORY PARAMETER

12.3.2.1 Laboratory Values Over Time

12.3.2.2 Individual Subject Changes

12.3.2.3 Individual Clinically Significant Abnormalities

12.4 VITAL SIGNS, PHYSICAL FINDINGS AND OTHER OBSERVATIONS RELATED TO SAFETY

12.5 SAFETY CONCLUSIONS

13 PHARMACOKINETIC EVALUATION

13.1 ANALYSIS OF PHARMACOKINETIC PARAMETERS

13.2 STATISTICAL ISSUES

13.3 TABULATION OF INDIVIDUAL RESPONSE DATA

13.4 PHARMACOKINETIC CONCLUSIONS

14 DISCUSSION AND OVERALL CONCLUSIONS
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  X
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Table X

Table X
16.2.2 OTHER 12-LEAD ECG DATA

Table X

Table X
16.2.3 12-HOLTER DATA

Table X

Table X
16.3 SAFETY DATA

16.3.1 DISPLAYS OF ADVERSE EVENTS

Table X

Table X
16.3.2 LISTINGS OF DEATHS, OTHER SERIOUS AND SIGNIFICANT ADVERSE EVENTS

Table X

Listing of deaths by subject

Table X

Listing of non fatal serious AEs by subject
16.3.3 NARRATIVES OF DEATHS, OTHER SERIOUS AND CERTAIN OTHER SIGNIFICANT ADVERSE EVENTS

See section 12.2.2

16.3.4 ABNORMAL LABORATORY VALUE LISTING (each subject)

Table X

Listing of normal laboratory ranges

Table X

Biochemistry – Descriptive statistics
16.3.5 VITAL SIGNS, PHYSICAL FINDINGS AND OTHER OBSERVATIONS RELATED TO SAFETY

Table X

Table X
17 APPENDICES

17.1 STUDY INFORMATION

17.1.1 PROTOCOL AND PROTOCOL AMENDMENTS

17.1.2 SAMPLE CASE REPORT FORM (unique pages only)

17.1.3 LIST OF IECs or IRBs (including name of the Committee Chair) –REPRESENTATIVE WRITTEN INFORMATION FOR SUBJECT AND SAMPLE CONSENT FORMS 

17.1.4 LIST AND DESCRIPTION OF INVESTIGATORS AND OTHER IMPORTANT PARTICIPANTS IN THE STUDY, INCLUDING BRIEF (1 page) CVs or EQUIVALENT SUMMARIES OF TRAINING AND EXPERIENCE RELEVANT TO THE PERFORMANCE OF THE CLINICAL STUDY 

17.1.5 SIGNATURES OF PRINCIPAL OR COORDINATING INVESTIGATOR (S) AND SPONSOR’S REPRESENTATIVES 

STUDY AUTHENTICATION

“We, the undersigned, declare that this study was carried out according to protocol No. M/34273/11 designed by Dr. Esther García Gil, and following the procedures described herein. This report is a true and faithful reflection of the results obtained”
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17.1.6 LISTING OF SUBJECTS RECEIVING TEST DRUG (S) / INVESTIGATIONAL PRODUCT (S) FROM SPECIFIC BATCHES WHERE MORE THAN ONE BATCH WAS USED

Not applicable

17.1.7 RANDOMISATION SCHEME AND CODES 

17.1.8 AUDIT CERTIFICATES

17.1.9 DOCUMENTATION OF STATISTICAL METHODS

17.1.10 DOCUMENTATION OF INTER-LABORATORY STANDARDISATION METHODS AND QUALITY ASSURANCE PROCEDURES IF USED

17.1.11 PUBLICATIONS BASED ON THE STUDY 

None

17.1.12 IMPORTANT PUBLICATIONS REFERENCED IN THE REPORT

See Section 15

17.2 SUBJECT DATA LISTINGS

All individual data have been listed. Complete individual data listings are provided at the end of the present Section 17.2. The following are included:

17.2.1 DISCONTINUED SUBJECTS

Listing X
Discontinued subjects

Listing X
Final evaluation
17.2.2 PROTOCOL DEVIATIONS

Page

Listing X
Protocol violations





  X
17.2.3 DEMOGRAPHIC DATA 

Listing X
Inclusion criteria

Listing X
Exclusion criteria

Listing X
Medical history
17.2.4 COMPLIANCE DATA

Listing X

Listing X
17.2.5 LISTING OF 12-LEAD ECG DATA

Listing X

Listing X
17.2.6 LISTING OF 24-HOUR 12-LEAD HOLTER DATA

Listing X

Listing X
17.2.7 ADVERSE EVENT LISTING (each subject)

Listing X

Listing X
17.2.8 LISTING OF INDIVIDUAL LABORATORY MEASUREMENTS BY SUBJECT

Listing X
Biochemistry

Listing X
Haematology

Listing X
Urinalysis
17.2.9 LISTING OF OTHER SAFETY DATA

Listing X
Vital signs

Listing X
Physical examination by body system
17.3 CASE REPORT FORMS

17.3.1 CRFs FOR DEATHS, OTHER SERIOUS ADVERSE EVENTS AND WITHDRAWALS DUE TO AE

CRFs for these cases are available upon request

17.3.2 OTHER CRFs SUBMITTED

17.4 INDIVIDUAL SUBJECT DATA LISTINGS (US archival listings)

17.5 PHARMACOKINETIC REPORT

17.6 STATISTICAL REPORT

(SIGNATURES SHEET TEMPLATE FOR APPENDIX 16.1.5 )

STUDY AUTHENTICATION
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