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	Objectives:  The primary outcome measure was to look at the biomarkers for platelet adhesion.  Measurementsl included platelet-monocyte complex formation, platelet P-selectin expression and platelet fibrinogen binding in the presence of` the platelet agonists ADP ( Adenosine diphosphate) and TFLLR measured at baseline, and post IMP treatments at Visit 5 and visit 8.  Data was expressed as the percentage change from baseline in platelets expressing CD62p and fibrinogen. Statistical significance was assessed using area under the curve and Anova .
A secondary objectives were to determine the effect of Fostair pMDI on Change in FVC % predicted from baseline, absolute change in 6MWD from baseline between treatment periods. Change in total score on K-BILD questionnaire from baseline between each treatment period and also change in the domains: breathlessness and activities (questions 1, 4, 11, 13), psychological (questions 3, 5, 6, 8, 10, 12, 14) and chest symptoms (questions 2, 7, 9);.Change in Sputum inflammatory cells – inflammatory cell total and differential counts ( % neutrophils, eosinophils, macrophages, epithelial cells and lymphocytes)  in sputum samples was measured at baseline and following each treatment period. Change in FeNo


	randomised, blind (double-dummy), placebo-controlled, cross-over study.  
Subjects were randomly assigned to evaluate two treatments Fostair pMDI, and matched placebo in one of two orders in a crossover design.  .
	
 were to complete the study. were to complete the study.

	Eligible patients were adults (40-85 years of age) with IPF diagnosis according to ATS/ERS Consensus Statement (26).  Meeting the following criteria of TLco ≥ 30 % predicted within the last year,according to ATS/ERS Consensus Statement (26).  
Able to maintain O2 saturation of ≥ 89% while breathing room air at rest and a FVC (forced vital capacity) of 50-110% predicted value.
Patients were excluded if a secondary cause for pulmonary fibrosis was identified, if they were current smokers, if they had used or were currently using any inhaled long acting beta-agonist or inhaled steroid within the 3 months prior to screening, Use of any medication to treat or possibly indicated in the treatment of IPF, such as pirfenidone, and oral corticosteroids and Use of any Antiplatelet therapy which may alter assessment of study end points e.g. clopidogrel, Prasugrel, Dipyridamole.






	Name of Funder:  
Chiesi Ltd.
	

	Name of Finished Product:  
Fostair pMDI 100/6 µg
	

	Name of Active Ingredient:  
Beclometasone/formoterol
	

	Test Product, Dose
· Beclometasone dipropionate 100 mcg and 6 micrograms of formoterol fumarate dihydrate50 mg)

	 
Beclometasone dipropionate 100 mcg and formoterol fumarate dehydrate 6 micrograms were delivered via a metered dose inhaler 2 puffs twice a day
 The Investigator or personnel authorised by the Investigator dispensed the treatments to the subjects.

	Treatment for 4weeks with a washout of 4 weeks between treatments. Treatment was administered morning and evening.  Each visit was approx. 2 hours in duration with bloods taken for platelet biomarkers, spirometry,6 min walk test, questionnaire and  sputum induction performed at each visit..

	Reference Therapy, Dose: 
Placebo inhaler
	The placebo was delivered in an identical pMDI..

	 
1. Comparison of platelet monocyte complexes, platelet p selectin, platelet fibrinogen binding following 4 weeks fostair and 4 weeks placebo.
2. Comparison of AUC of platelet monocyte complexes, platelet p selectin and platelet fibrinogen binding in response to TFLLR placebo compared with fostair .


	The Investigators and study site personnel recorded, observed or voluntarily expressed adverse events (AEs) on the AE Case Report Form (CRF).recorded, observed or voluntarily expressed adverse events (AEs) on the AE Case Report Form (CRF).

	Standard ANCOVA for the analysis of cross-over design was used to analyse the data.or paired ttest

	There were a total of 20 subjects in the study.  All 20 subjects were entered in the safety dataset.  There were 13 males and 7 females, ranging in age from 55 to 84 years old.
The ITT population for efficacy consisted of the 19 subjects who completed the baseline assessment and at least one post-treatment assessment for two or more test formulations.
Only 17 subjects completed the study in full compliance and were included in the per-protocol dataset.
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	 There was a significant 30.6 % decrease in AUC platelet p selectin expression with BDP/Formoterol 100/6 HFA pMDI compared to 21 % with placebo.
Spirometry
The difference in the change from baseline between Budesonide phosphate (BDP)/Formoterol 100/6 HFA pMDI and placebo was significant (p <0.05).  A significant improvement in FEF25-75 (p<0.05) and FEV1/FVC (P<0.05) ratio was also seen following treatment with Budesonide phosphate (BDP)/Formoterol 100/6 HFA pMDI.
Sputum: Of the 17 patients completing the study only 9 patients were able to produce a sputum sample at all visits of the study. 12 patients produced samples at both post treatment visits.   %Eosinophil counts in sputum were reduced from 2.1% following placebo therapy to 1.08 % with BDP/Formoterol 100/6 HFA pMDI, this change didn’t quite reach significance. 
Six minute walk test  
16 patients completed all baseline and post treatment 6 minute walk tests.  The mean ± SD value at baseline for 6MWD (six minute walk distance) was 362.4± 94.1m.  The 6MWT had good reliability in this group of patients with the correlation coefficient between initial baseline compared to 6MWT  prior to 2nd treatment phase (mean interval 56 days) was 0.95 p<0.0001.  There was no significant change in the 6MWD following either 4 weeks treatment with placebo or BDP/Formoterol 100/6 HFA pMDI with distance walked 376.4±93.2 M and 373.0±85.8 M respectively. 
Sense wear data 
12 patients completed all baseline and post treatment 6-7 day wearing of the sense wear. 
The mean ± SD total energy expenditure at baseline was 9164.46 ± 2837 calories and number of steps per day was 4478 ± 2990. The baseline average number of steps per day was highly correlated to the 6MWD ( R=0.78, P<0.01). Neither mean energy expenditure nor number of steps per day were changed significantly during Placebo or BDP/Formoterol 100/6 HFA pMDI  therapy. 



	Subjects reported a higher incidence of AEs after taking Fostair.  

One SAE was reported with a subject after dosing with Placebo for 4 weeks and this was recorded during the washout visit.  The subject suffered a small TIA more than likely related to current medical conditions. 


	4 week treatment with BDP/Formoterol 100/6 HFA pMDI 2 puff BD significantly reduced platelet p selectin expression in response to ADP.  4 weeks treatment with BDP/Formoterol 100/6 HFA pMDI 2 puff BD significantly improved Forced expired volume in 1 second, FEF 25-75 and FEV1/FVC from baseline compared to placebo suggesting that IPF patients do have inflammation in their airways.
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List of Abbreviations and Definitions of Terms

	° C
	degrees Celsius

	6MWD
	6-minute walk distance

	6MWT
	6-Minute Walk Test

	ADP
	Adenosine Diphosphate

	ADR
	adverse drug reaction

	AE
	adverse event

	ATS/ERS
	American Thoracic Society/European Respiratory Society

	AUC
	Area Under Curve

	BDP/F
	Beclometasone dipropriate/formoterol fumarate

	CFC
	Chlorofluorocarbon

	CI
	Confidence Interval

	COPD
	Chronic Obstructive Pulmonary Disease

	CRF
	case report form(s)

	CTU
	Clinical Trials Unit

	DPI
	Dry powder inhaler

	DSUR
	Development Safety Update Report

	EC
	Ethics committee

	ECG
	Electrocardiogram

	ET
	early termination

	FeNO
	Fractional exhaled Nitric Oxide

	FEV1
	forced expiratory volume in one second

	FSH
	follicle-stimulating hormone

	FVC 
	forced vital capacity

	GCP
	Good Clinical Practice (Guidelines)

	GMP
	Good Manufacturing Practices

	HEY
	Hull and East Yorkshire Hospitals

	hCG
	human chorionic gonadotropin

	HR
	heart rate

	HRCT
	high resolution computed tomography

	ICF
	Informed Consent Form

	ICS/LABA
	Inhaled corticosteroid/long acting β agonist

	ICH
	International Conference on Harmonisation

	ID
	Identification

	ILD
	Interstitial Lung Disease

	IMP
	Investigational Medicinal Product

	IPF
	idiopathic pulmonary fibrosis

	ITT
	Intention to Treat

	K-BILD
	The Kings brief interstitial lung disease questionnaire

	kg
	Kilogram

	L
	Litre

	m
	Metre

	mg
	Milligram

	MHRA
	Medicines and Healthcare products Regulatory Agency

	min
	Minute

	mmHg
	Millimetres mercury

	ml
	Millilitre

	n
	Number

	NO
	Nitric Oxide

	O2
	Oxygen

	PE
	physical examination

	PFTs
	Pulmonary function tests

	pMDI
	pressurized metered dose inhaler

	PP
	Per-Protocol

	PR
	pulse rate

	QC
	Quality Control

	REB
	Research Ethics Board

	REC
	Research Ethics Committee

	SAR
	Serious adverse reaction

	SAE
	Serious adverse event

	SD
	Standard Deviation

	SE
	Standard Error

	SLB
	Surgical lung biopsy

	SOP
	Standard Operating Procedure

	SUSAR
	Suspected Unexpected Serious Adverse Reaction

	TLco
	Carbon monoxide transfer factor

	TFLLR
	L-​Threonyl-​L-​phenylalanyl-​L-​leucyl-​L-​leucyl- L-argininamide
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YORKSHIRE ON THE HUMBER – Leeds East NREC Committee,

Address:  	Jarrow Business Centre,
Rolling Mill Road,
Jarrow,
NE32 3DT
 
	
The IRB/IEC complied with applicable requirements defined in ICH GCP and local regulations.  The study did not commence until the IRB/IEC had approved the protocol and the subject consent form along with any advertisements, questionnaires, if applicable.  The IRB/IEC's approval was documented in writing to the Investigator and a copy was provided to the Sponsor.

Furthermore, the Sponsor and Investigator agreed to inform the independent ethics committee of all subsequent protocol amendments and serious or unexpected adverse events (AEs) which affected the safety of the subjects or the conduct of the trial.
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This study was conducted in accordance with the ethical principles that have their origins in the Declaration of Helsinki.


 

Independent Ethics Committee approval of the Informed Consent was obtained prior to its use.  This consent form complied with all applicable regulations governing the protection of human subjects.

Each subject signed an Informed Consent to participate in the study.  The consent form was given to the subject and a signed copy was retained by the Investigator.

Subjects could withdraw from participation in the study at any time.  Additionally, the Investigator could withdraw subjects from the study if it was in the best interest of the subjects.  The reason for all subject withdrawals from the study was documented on the appropriate CRF.
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[bookmark: _Toc48379552][bookmark: _Toc90218497][bookmark: _Toc99265859]Study Administrative Structure
This study occurred at a single study site under the direction of Dr Simon Hart, Principal Investigator.  Overall management of the study was conducted by Research and Development office, Daisy Building, Castle Hill Hospital. 


Overall Study Management, Data Management, Statistical Analysis and Clinical Report

Caroline Wright
Clinical Trials Manager,
Castle Hill Hospital,
Cottingham 
HU16 5JQ
United Kingdom

The Research and Development office was responsible for overall study management, and supervision of monitoring during the study.

Monitoring

The Research and Development office was responsible for purpose of routine study monitoring, including conduct of interim and closeout visits.
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Fostair 
The Beclometasone dipropionate 100 mcg and 6 micrograms of formoterol fumarate dehydrate (BDP/F 100/6 HFA pMDI) combination is an extrafine solution formulation in which the BDP dose is 2.5-fold lower than the conventional BDP CFC product (100 μg of BDP per actuation instead of 250 μg of non-extrafine BDP). The reduction in BDP nominal dose, together with the extrafine 
particle size (1.5 micrometers), allows the two active drugs to be delivered to both central and peripheral airways, resulting in a uniform treatment of inflammation and bronchoconstriction throughout the lower respiratory tract.
 
 Biomarkers of platelet activation 

The relationship between platelets and the lung is complex with important physiological functions and association with pathology. The role of patelets in IPF is not however clearly defined. We have recently studied markers of platelet activation in IPF and found that in IPF patients there is a significantly increased platelet reactivity when compared with controls demonstrated by a concentration dependent increase in platelet-monocyte complex formation, platelet P-selectin expression and platelet fibrinogen binding in the presence of` the platelet agonists ADP ( Adenosine diphosphate) and TFLLR [1]. 
During platelet activation the platelets degranulate releasing numerous profibrotic cytokines including TGF-β [2] and PDGF [3] that are recognised to be important in the pathogenesis of IPF. It is therefore plausible that the observed increased platelet reactivity in IPF contributes to the fibrotic process through local activation and degranulation with release of proinflammatory and profibrotic mediators within the pulmonary circulation. 

2. OBJECTIVES 

The primary objective of this study was to determine the effect of Fostair fine particle MDI on putative markers of pulmonary fibrosis. Primary endpoint was a change in biomarkers of platelet activation. 
Secondary end points: effects on lung function: FVC % predicted, as well as other clinical measures such as acute exacerbations, respiratory hospitalisations, six minute walking distance (6MWD), mean weekly activity as measured by the Sense wear® arm band, sputum inflammatory cells, the alveolar fraction of exhaled NO, and quality of life as measured by KBILD questionnaire. 
2.1 [bookmark: _Toc99265864]Study Design
[bookmark: _Toc400955174]
This was a single site, randomised, blind (double-dummy), placebo-controlled crossover study.
Written informed consent was obtained, a medical history taken and a physical examination performed.  Safety bloods were taken and all patients had to pass all screening tests to take part in the study.
Female subjects of childbearing potential completed a urine pregnancy test.  Female subjects who were surgically sterile or post-menopausal were not required to complete the pregnancy test.  Additionally, blood and urinalysis was performed.  All inclusion and exclusion criteria were reviewed with the subject to ensure eligibility for participation in the study. 

[bookmark: _Toc99265865]A total of 20 subjects (those who qualified at screening visit) were randomly assigned to receive each of the 2 treatments in a 2-way crossover design with a 28 day washout period between visits.  

2.2	Protocol Amendments

There were 2  protocol amendments.

AMENDMENT 01 (DATED:  2ND JULY  2014): 
	
1) Prohibited mediciation:- Irreversible cyclo-oxygenase inhibitors- Aspirin.  To remove this class of medications from the list 
2) Inclusion critera: 4. FVC of 50-80% predicted.  To change this criteria to FVC of 50-110% predicted
1) 



AMENDMENT 02 (DATED:  21ST  NOVEMBER 2014): 
1) Extension of certificate of analysis on the fostair/placebo inhalers 
2)  Supply of 20 additional kits with expiry increased to April 2015. 

3.1 [bookmark: _Toc99265866]Selection of Study Population

This study was done with patients with diagnosed Idiopathic Pulmonary Fibrosis
3.1.1 [bookmark: _Toc99265867]Inclusion Criteria
[bookmark: _Toc400955182]Subjects were enrolled into this study if:

1.They were Male or female subjects aged 40 to 85 years of age
2.They were diagnosed with IPF according to ATS/ERS Consensus Statement (2011) using either HRCT or surgical lung biopsy (SLB).
3 They had a TLco of  ≥ 30 % predicted (historical measure accepted as long as was within the last year).
4. They were able to maintain O2 saturation of ≥ 89% while breathing room air at rest.
5.They had an  FVC of 50-110% predicted value
6. They had Negative serum pregnancy test at screening and negative urine pregnancy test at randomisation for female subjects of childbearing potential.
7. They had competency to understand the information given in the Ethics Committee approved Patient Information Sheet and Consent Form.


3.1.1.1 [bookmark: _Toc99265869]Exclusion Criteria
[bookmark: _Toc400955183]
Subjects were excluded from the study if:

1. They had clinically significant respiratory diseases other than IPF, including asbestosis, other pneumoconiosis or hypersensitivity pneumonitis.
2.  They had clinically significant heart disease defined as a myocardial infarction documented by anST elevation (STEMI) on electrocardiogram (ECG) within 6 months prior to screening, percutaneous coronary intervention or coronary artery bypass surgery within 6 months prior to screening, unstable angina pectoris, congestive heart failure (NYHA class III/IV or known left ventricular ejection fraction < 25%), ischaemic heart disease, right heart failure, significant right ventricular hypertrophy, or uncontrolled arrhythmia.
3. They were current smokers
4.  They used  any inhaled long acting beta-agonist or inhaled steroid within the 3 months prior to screening
5. They used any medication to treat or possibly indicated in the treatment of IPF, such as pirfenidone, and oral corticosteroids.
6. They used any Antiplatelet therapy which may alter assessment of study end points e.g.  Prasugrel, Dipyridamole etc.
7. They had a history of cancer, precancerous state (e.g., familial polyposis, BRCA1, BRCA2, carcinoma in-situ), other than non-melanomatous skin cancer, within 5 years prior to screening.
8. They had a history or evidence of a clinically significant disorder, condition, or disease that, in the opinion of the investigator would pose a risk to subject safety or interfere with the study evaluations, procedures, or completion.
9. They had Participated in an investigational drug or device trial < 30 days prior to screening.
3.2 [bookmark: _Toc99265870]Removal of Subjects from the Study
[bookmark: _Toc400955184]
Subjects were withdrawn from the study if they:
 were non-compliant to the protocol,
 suffered from an adverse event(s) (AEs) which in the opinion of the Investigator warranted withdrawal from the study,
 voluntarily chose to no longer participate in the study,
 developed an Upper Respiratory Tract Infection at any point during the study, 
 in the opinion of the Investigator should have been withdrawn from the study, or 
 did not qualify on recall for a particular study visit.

All withdrawals were documented in the Subject Accountability Form of the case report form (CRF).
3.3 [bookmark: _Toc99265871]Study Procedures

RECRUITMENT
Patients were recruited from the Interstitial lung disease clinic.

Informed Consent
Informed consent included a standard statement covering key elements relevant to the subjects, i.e., the study objective, study schedule and test methods, likely inconveniences, responsibilities of both the Investigator and volunteer, incentives and freedom to withdraw from the study.

The consent formally recorded a subject’s willingness to participate in the study.  Apart from the subject, the consent was also signed by the member of the study site personnel.  A copy of the informed consent was given to each subject and the original was retained by the Investigator.

MEDICAL HISTORY & EXAMINATION
Demography and background information like age, gender and race were recorded.  A standard medical history was taken and a general physical examination was performed.  A lung function test was performed using the KoKo Digidoser at screening and study visits.  Vital signs (blood pressure, heart-rate, ECG) were performed during screening. Female subjects were also screened for pregnancy using a urine pregnancy test.  
Within 8 days prior to first dose (Day 1) and after informed consent was obtained, subjects whom had  been identified by Investigators based on clinical history, were screened to establish eligibility. The following evaluations and assessments/procedures were performed within 8 days of randomisation (Day 1) except as noted:
1. Clinical evaluations:
a. Medical history, including demographics
b. Full physical exam
c. Weight and height
3. Vital signs (pulse, blood pressure, respiratory rate, temperature, and O2 saturation)
4. ECG
5. Pulmonary Function Tests:
a. FVC
b. FEV1
c. FEV1/FVC
6. Safety laboratory assessments:
a. Haematology
b. Serum chemistry
9. Serum pregnancy test (females of childbearing potential)
10. Prior medications
11. Applied Sense wear® armband for 7 days for baseline measurement 

Subjects meeting all of the inclusion criteria and none of the exclusion criterial returned to the clinic 8 days after screening for randomization into the study.

[bookmark: _Toc372035689]Visit 3-Randomisation visit 

Visit 3 occurred within 8 days of visit 2 and the following procedures were performed on this visit 
1. K-BILD
2. AE assessment and concomitant medications 
3. Vital signs (pulse, blood pressure, respiratory rate, temperature, and O2 saturation)
4.FeNO
5. Pulmonary Function Tests:
a. FVC
b. FEV1
c. FEV1/FVC
6. 6MWT
7. Sputum induction
8. Biomarker samples
9. Randomisation 
10. Trained subject on inhaler technique 
11. IMP administered in clinic, under observation of study staff.
12. Return of sense wear arm band

[bookmark: _Toc372035690]Visit 4 – 20 days post treatment 1

1.  Applied sense wear® armband for 7 day measurement of activity
2. Recorded adverse events
3. Recorded any Changes in concomitant medication 

[bookmark: _Toc372035691]Visit 5 –Post 28 days treatment 1

Visit 5 occurred at 28 days + 2 days of visit 3, the following procedures were performed at this visit:-
1. K-BILD
2. AE assessment and concomitant medications 
3. Vital signs (pulse, blood pressure, respiratory rate, temperature, and O2 saturation)
4. FeNO
5. Pulmonary Function Tests:
a. FVC
b. FEV1
c. FEV1/FVC
6. 6MWT
7. Sputum induction
8. Biomarker samples
9. Return of study IMP
10. Return of Sense wear® arm band 

Patients maintained their usual therapy during the 28 days prior to visit 6

[bookmark: _Toc372035692]Visit 6

Visit 6 occurred 28 days+ 2 days following visit 5, the procedures were performed as per visit 3.

[bookmark: _Toc372035693]Visit 7-20 days post treatment 2

1) Sense wear® armband worn for 7 day measurement of activity.
2) adverse events recorded
3) Recorded any changes in concomitant medicine 

[bookmark: _Toc372035694]Visit 8–post 28 days treatment 

Visit 8 occurred at 28 days +2 days after Visit 6, the procedures performed at this visit were as per visit 6, including return of sense wear armband, repeat safety laboratory assessment and ECG.  At the end of this visit patients were asked if they had felt any benefit during the treatment phase and and an assessment from the study doctor.   It may be recommended that the patient be continued and prescribed the Fostair.












3.3.1 Schedule of assessments 

TABLE 1.

	Procedures
	Visit 1
	Visit2
	Visit3
	Visit4
	Visit5
	Visit6
	Visit7
	Visit 8

	Days +/- 2 days
	Day -28
	Day -28 to -8
	Day 1
	Day 20
	Day 28
	Day 56
	Day 76
	Day 84

	Informed consent 
	X
	
	
	
	
	
	
	

	Medical History
	
	X
	
	
	
	
	
	

	Physical examination 
	
	X
	
	
	
	
	
	X

	Demographics
	
	X
	
	
	
	
	
	

	Vital signs
	
	X
	X
	
	X
	X
	
	X

	Spirometry
	
	X
	X
	
	X
	x
	
	X

	ECG
	
	X
	
	
	
	
	
	X

	Blood samples (biomarkers)
	
	
	X
	
	X
	x
	
	X

	Safety blood sample
	
	X
	
	
	
	
	
	X

	Pregnancy test
	
	X
	
	
	
	
	
	

	Concomitant medication 
	
	X
	X
	X
	X
	X
	X
	X

	feNO
	
	
	X
	
	X
	X
	
	X

	Sputum induction
	
	
	X
	
	X
	X
	
	X

	6MWT
	
	
	X
	
	X
	X
	
	X

	Apply sense wear armband
	
	X
	
	X
	
	
	X
	

	Return of sense wear arm band 
	
	
	X
	
	X
	
	
	X

	KBILD Questionnaire
	
	
	X
	
	X
	X
	
	X

	Randomisation
	
	
	X
	
	
	
	
	

	Dispense IMP
	
	
	X
	
	
	X
	
	

	Adverse events 
	
	
	X
	X
	
	X
	X
	X

	IMP accountability
	
	
	
	
	X
	
	
	X




3.4 [bookmark: _Toc99265874]Discussion of Study Design
[bookmark: _Toc99265875]3.4.1	Efficacy Assessments

PRIMARY VARIABLES
The primary variables of interest were: The primary outcome measure is the biomarkers for platelet adhesion.  Measurements will include platelet-monocyte complex formation, platelet P-selectin expression and platelet fibrinogen binding in the presence of AUC per concentration of  the platelet agonists ADP ( Adenosine diphosphate) and TFLLR measured at baseline, and post IMP treatments at Visit 5 and visit 8.  . Statistical significance was assessed using a paired t-test with a p value of <0.05 considered significant.

· Change in FVC % predicted from baseline expressed as mean (SD) and compared between the two treatment periods using paired ttest.

· • Absolute change in 6MWD from baseline between treatment periods expressed as mean (SD) and compared between the two treatment periods using paired ttest.

· Change in total score on K-BILD questionnaire from baseline between each treatment period and also change in the domains: breathlessness and activities (questions 1, 4, 11, 13), psychological (questions 3, 5, 6, 8, 10, 12, 14) and chest symptoms (questions 2, 7, 9); see Appendix 7 . Scores were compared using paired ttest a p<0.05 was considered significant.  The minimal important difference was identified as minimal a difference of 8 units this was considered significant.

· Change in Sputum inflammatory cells – inflammatory cell total and differential counts ( % neutrophils, eosinophils, macrophages, epithelial cells and lymphocytes)  in sputum samples was measured at baseline and following each treatment period.  Results were expressed as mean (SEM).  For non-parametric data they were log transformed and expressed as geometric mean (log SEM). Changes in these parameters from baseline were measured using paired ttest where p<0.05 was considered significant 

· Change in FeNo

PRIMARY TREATMENT GROUP COMPARISONS
The treatment group comparisons of primary interest were the combination of 50 mg DEX HBr and 60 mg codeine phosphate versus 50 mg of DEX HBr without the codeine phosphate and versus 60 mg of codeine phosphate without the DEX HBr.
3.4.2 [bookmark: _Toc99265876]Safety Assessments
[bookmark: _Toc400955188]
Adverse event data (reported and observed) were collected throughout the study.

• Clinical laboratory evaluations In addition, vital signs were obtained pre- and post-participation, as were physical examination.
3.5 [bookmark: _Toc99265878]Treatments
3.5.1 [bookmark: _Toc99265879]Method of Assigning Subjects to Treatment Groups

Each subject received two treatments over 4 consecutive post-screening visits to the study site.  The two treatments were randomised and balanced for first-order carry-over effects.  . No stratification was used in the study.

[bookmark: _Toc99265880]Individuals who were directly involved in the running of the trial (e.g., Clinical Data Managers, Clinical Research Associates, Investigators and Trial Statisticians) were not allowed access to the randomisation code prior to breaking the treatment blind

[bookmark: _Toc400955193]3.5.2	Treatments Administered

Each subject received the following two treatments in the cross-over order determined by their randomization schedule: 
Fostair 100/6 :- This is  formulated as a pressurised inhalation solution containing 100 micrograms of beclometasone dipropionate and 6 micrograms of formoterol fumarate dihydrate. 
Excipients in the inhaler included, Norflurane (HFA-134a), Ethanol anhydrous and hydrochloric acid.

Placebo to match Fostair 100/6 was provided as a pressurised inhalation solution containing Norflurane (HFA-134a), Ethanol anhydrous, and Hydrochloric acid.


[bookmark: _Toc99265885]These treatment products were administered in a double-dummy manner.  At the treatment visit, each subject received a pre-assigned Inhaler which 2 puffs were taken on the day of the visit and patients went home with the inhaler to take 2 puffs twice a day for 28 days.  


3.5.3 [bookmark: _Toc99265886]Treatment Compliance
[bookmark: _Toc400955196]
Subjects were dosed on treatment days by a dosing technician who ensured that administration and dosing of the product was in accordance with the dosing instructions.  Whilst patient taking at home difficult to measure treatment compliance.
3.5.4 [bookmark: _Toc99265887]Prior and Concomitant Therapy
[bookmark: _Toc400955198]
Subjects who required medication on a continuing basis may have entered the study providing (a) none of the medication was specifically prohibited (report Section 3.3.2), and (b) the Investigator considered it would not interfere with the study.  The medication being used was recorded on the subject’s Concomitant Medication CRF.
3.6 [bookmark: _Toc99265888]Statistical Methods
3.6.1 [bookmark: _Toc99265889]Statistical Analysis Plans
[bookmark: _Toc400955202]
The statistical analyses were the responsibility of Respiratory Medicine.  Al 10% random choice of data entered on to the database was checked for accuracy, completeness and compliance with the study protocol. 
3.6.2 [bookmark: _Toc99265890]Demographic and Baseline Characteristics

Tabulated descriptive statistics were used to assess the baseline comparability of the following demographic variables:
 Age
 Gender
 Height
 Weight
 Smoking history
[bookmark: _Toc400955207]
WITHDRAWALS
Any subject who withdrew from the study had all data following the withdrawal set to missing.

SAFETY DATA
Between treatment comparisons were made by tabulating the frequency of subjects with at least one AE during the study.
3.6.3 [bookmark: _Toc99265897]Power and Sample Size Considerations
As this was a feasibility study to generate essential data to inform the power analysis of a larger scale Phase III study, sample size calculation was not necessary. However, in order to obtain an accurate estimate of effect size of the study outcome and the corresponding variance, it was anticipated that a minimum of 20 patients were required. Hence, a total of 20 patients were required for a 1:1 ratio of Fostair:Placebo.


3.6.4 [bookmark: _Toc99265898]Changes to the Analysis Plans
[bookmark: _Toc400955209]
The following changes were made to the planned analysis.
· Section 3.7 of the protocol states ‘subjects will be randomly assigned to one of eight treatment sequences, according to the randomisation schedule supplied by the sponsor’.  When the study was unblinded, it was discovered that although the randomisation schedule was balanced for first-order carry-over effects, sequences were not used.  This change has no effect on the statistical inferences.
· Section 3.8.1.1 of the protocol states that ‘tabulated descriptive statistics will be used to assess the baseline comparability of efficacy and demographic variables’.  Only demographic variables were summarized.
· Section 3.8.1.2 of the protocol states that the primary efficacy variable was ‘Area Under the Curve at 6 hours post dose’ and that the secondary efficacy variables were ‘the change in the number of coughs from baseline (with respect to treatment day) at each time point, post dose.  The analyses of each of these variables are critical to making a conclusion concerning the capability of the CAA induced cough model and are considered primary variables in the statistical analyses.  The PK parameters were not listed as efficacy variables but are used to address the secondary objective.
4 [bookmark: _Toc99265899]Results
[bookmark: _Toc99265900]Study Population

[bookmark: _Toc400955212] 24 subjects were screened and 20 randomised to enter the trial
4.1.1 [bookmark: _Toc99265902]Protocol Deviations

[bookmark: _Toc99265905]There 5 protocol deviations but no major deviations from the protocol and two amendment

4.1.2	Demographic and Baseline Characteristics
Of 20 patients screened, 3 patients were withdrawn, 2 due to adverse events and 1 due to elective surgery. 17 patients (11 males and 6 females) were randomised, received study medication and all completed the study.  All patients gave their written informed consent before any study related procedure.  Randomised patients had a median age of 73 years (range: 55-84 years). The other demographic characteristics and baseline data for the study population are provided in Table 1

Table 2 
Patients characteristics and baseline data:- 
	Characteristic 
	Mean ± SD 
	Median (Range) 

	Age (years) 
	71.1 ± 8.7 
	73 (55-84) 

	FEV1 (L) 
	2.15 ± 0.6 
	2.1 (1.4-3.6) 

	% Fev1  predicted  
	89.9 ± 15.3 
	93 (64-112) 

	FVC (L) 
	2.64 ± 0.79 
	2.4 (1.58-4.58) 

	% FVC predicted 
	86.2 ± 17.4 
	91 (59-116) 

	FEV1/FVC (%) 
	82.4 ± 5.6 
	84 (73-92) 

	FENO (ppb) 
	19.3 ± 7.6 
	20 (7-38) 

	 (%) Platelet  P selectin expression 
	1.62 ± 1.25 
	1.4 (0.29-4.93) 

	(%) platelet monocyte aggregates 
	15.1 ± 7.86 
	14.7 (4.23-37.43) 

	% platelet fibrinogen expression 
	32.1 ± 35.5 
	16.2 (1.45-97.51) 


SD = standard deviation; FEV1=forced expiratory volume in one second; FVC = forced vital capacity; FENO = Fractional exhaled nitric oxide


4.2 [bookmark: _Toc99265906]Efficacy Data

The efficacy results within this section come from the primary statistical analysis, performed on the ITT (efficacy) dataset (n = 17 subjects).  No imputation of missing / off-schedule observations was applied to the data in this dataset.
4.2.1 [bookmark: _Toc99265907]Primary Efficacy (Platelet adhesion Data in ITT Dataset)

Following fostair there was a significant decrease in % P selectin expression when compared to that at baseline .
There was a 30.6 % decrease in AUC platelet p selectin expression with BDP/Formoterol 100/6 HFA pMDI compared to 21 % with placebo















Table 3 and Figure 1 The Mean AUC (0-10µmADP) and standard errors (SE) for platelet adhesion Biomarkers at baseline and following 4 weeks treatment with Fostair and Placebo.


	
	Baseline
	Placebo
	Fostair

	Platelet monocyte aggregates

	Mean AUC (0-10µmADP) (SE)
	343.87 (33)
	381.8 (35)
	330.2 (45)

	P Selectin

	Mean AUC (0-10µmADP) (SE)
	283.84 (31)
	224.3 (20)
	196.9 (18)

	Fibrinogen

	Mean AUC (0-10µmADP) (SE)
	785.7 (41)
	769.1 (41)
	685.7 (50)





Figure 1. 
Graph of Area under dose response curve to ADP 0-10 µm of %Platelet monocyte aggregation,  P selectin expression (%) and platelet fibrinogen expression. * P<0.05 




.  
Table 4.  95% CI on differences between baseline and two treatments on biomarkers of platelet adhesion obtained from ANOVA and Tukey post hoc test for multiple comparisons. 
Values AUC dose –response to ADP (0-10 µM ) 
	
	Placebo
	Fostair

	P selectin expression (%) baseline
	-21.6, +140.6 (p=0.2)
	+5.8, +140.6 (p=0.03)* 

	Platelet fibrinogen expression (%) baseline
	-136.0,+169.1 (p=1.0)
	-52.5, +252.6 (p=0.3) 


	PMA (%)  baseline
	-168.3, +92.4 (p=0.8)
	-116.7, +144.1 (p=1.0) 



[bookmark: _Toc99265908]4.2.2	Secondary Efficacy 

The efficacy results within this section come from the secondary statistical analysis performed on the PP dataset (n =17 subjects).  
4.2.2.1 [bookmark: _Toc99265909]Spirometry Data

The results within this section were performed on the ITT spirometry dataset (n = 17 subjects). 
FEV1 increased by approximately 65 ml from baseline following 4 weeks treatment with Budesonide phosphate (BDP)/Formoterol 100/6 HFA pMDI, compared to a 6 ml decrease in FEV1 with placebo therapy. The difference in the change from baseline between Budesonide phosphate (BDP)/Formoterol 100/6 HFA pMDI and placebo was significant (p <0.05).  A significant improvement in FEF25-75 (p<0.05) and FEV1/FVC (P<0.05) ratio was also seen following treatment with Budesonide phosphate (BDP)/Formoterol 100/6 HFA pMDI. (Figure 2, table 4)  












Figure 2.  Mean change in spirometric measures from baseline following 4 weeks treatment with BDP/Formoterol 100/6 HFA pMDI  2 puffs BD versus matched placebo N=17.  Values Mean ± SEM,*P<0.05.   







Table 5 Mean (+ SD) Spirometry data at baseline and following 4 weeks treatment with Placebo and BDP/formoterol pMDI 100/6, 2 puffs BD

	Spirometry
	Baseline
	Placebo BD
	BDP/formoterol pMDI 100/6, 2 puffs BD

	FEV1 (L)
	2.15 ± 0.6
	2.15 ± 0.6
	2.22 ± 0.6 #

	FVC (L)
	2.64 ± 0.8
	2.68 ± 0.8
	2.70 ± 0.7#

	FEF25-75 (L)
	2.40 ± 1.0
	2.33 ± 0.8
	2.53 ± 0.7#

	FEV1/FVC
	0.82 ± 0.06
	0.81± 0.05
	0.83 ± 0.04#



# Significant change from baseline p<0.05






4.2.2.2	Inflammatory Markers

FENO
The mean ± SD FENO measured in our patient group at baseline was 19.35 ± 7.63 ppb.  There was no significant change in FENO following 4 weeks therapy with BDP/Formoterol 100/6 HFA pMDI or placebo.

Table 6 Mean (SE) FENo values

	FENo
	Baseline
	Placebo
	BDP/formoterol pMDI 100/6, 2 puffs BD

	PPB (SE)
	19.35 (0.45)
	18.41 (0.45)
	18.35 (0.40)



Sputum Differential Cell counts 
Of the 17 patients completing the study only 9 patients were able to produce a sputum sample at all visits of the study. 12 patients produced samples at both post treatment visits Table 6. Shows differential cell counts at baseline and following treatment with placebo and BDP/Formoterol 100/6 HFA pMDI.  %Eosinophil counts in sputum were reduced from 2.1% following placebo therapy to 1.08 % with BDP/Formoterol 100/6 HFA pMDI, this change didn’t quite reach significance.
The baseline % Eosinophil counts were found to have a direct, correlation to the baseline FENO (R=0.91, P<0.05) Figure 3.

Table 7. Mean (SD) Sputum Differential cell counts at baseline and following Placebo and Budesonide phosphate (BDP)/Formoterol 100/6 HFA pMDI.
	
	Baseline (N=12)
	Placebo (N=12)
	Budesonide phosphate (BDP)/Formoterol 100/6 HFA pMDI. (N=12)

	Viability (%)
	79.6 (5.6)
	79.7 (3.8)
	79.5 (5.9)

	Differential Cell Counts (%)

	Neutrophils (%)
	60.7 (15.6)
	65.5 (17.2)
	67.2 (16.9)

	Eosinophils (%)
	5.72 (5.6)
	2.1 (2.6)
	1.08 (1.1)

	Lymphocytes (%)
	3.03 (4.4)
	0.65 (0.7)
	5.0 (15.8)

	Macrophages (%)
	30.6 (16.5)
	31.3 (17.1)
	25.8 (12.0)

	Epithelial cells (%)
	0.9 (0.5)
	0.46 (0.2)
	0.74 (0.44)


Data expressed as mean (SD).  















Figure 3  Graph of correlation  baseline FENO (PPB) with baseline % Sputum Eosinophil differential cell counts (N=9)







4.2.2.3	Physical Activity
Six minute walk test 
16 patients completed all baseline and post treatment 6 minute walk tests.  The mean ± SD value at baseline for 6MWD (six minute walk distance) was 362.4± 94.1m.  The 6MWT had good reliability in this group of patients with the correlation coefficient between initial baseline compared to 6MWT  prior to 2nd treatment phase (mean interval 56 days) was 0.95 p<0.0001.  There was no significant change in the 6MWD following either 4 weeks treatment with placebo or BDP/Formoterol 100/6 HFA pMDI with distance walked 376.4±93.2 M and 373.0±85.8 M respectively.

Sense wear data
12 patients completed all baseline and post treatment 6-7 day wearing of the sense wear.
The mean ± SD total energy expenditure at baseline was 9164.46 ± 2837 calories and number of steps per day was 4478 ± 2990. The baseline average number of steps per day was highly correlated to the 6MWD ( R=0.78, P<0.01). Neither mean energy expenditure nor number of steps per day were changed significantly during Placebo or BDP/Formoterol 100/6 HFA pMDI  therapy.

Quality of life Questionnaire
Kings Brief interstitial lung disease questionnaire (KBILD)
17 patients completed all KBILD questionnaires throughout the study, the mean (SD) K-BILD total score at baseline for this group was 73 (17.3). K-Bild total score correlated strongly with lung function FVC (L) in this group with Pearson’s correlation coefficient R= 0.58, p<0.05. The K-BILD total score was also strongly correlated with the 6MWTD, R=0.65, p<0.01
There was no significant change in K-BILD total score, or domain scores:- breathlessness and activity, psychological and chest symptoms, between baseline and treatment with placebo or BDP/Formoterol 100/6 HFA pMDI.

4.3 [bookmark: _Toc99265910]Safety Data

The safety analysis was performed on the safety dataset (comprising all 20 subjects who were randomized to the study regardless of whether or not they completed any scheduled assessments.

No hypothesis testing was performed on the AE data collected.
4.3.1 [bookmark: _Toc99265911]Extent of Exposure to Study Medication

[bookmark: _Toc99265912]This was a, crossover study.  As seen in Table 7,  10 patients were dosed with fostair first treatment arm and 8 dosed with placebo in the 2nd treatment arm.  10 patients dosed with placebo in first arm and 9 dosed with fostair in the second arm.  17 patients completed all dosings. 

4.3.2 Adverse Events
[bookmark: _Toc99265913]4.3.2.1	Summary of Adverse Events
[bookmark: _Toc400955223]
QUANTITATIVE SUMMARY OF AES
There were 35 AEs reported by 19 of the 20 subjects in the study.   AEs are summarized in Table 7.

The Fostair treatment accounted for 13 (37%) of the 35 AE’s.  Of the 35 reported AEs, 3 (8.5%) were reported prior to randomization. Of those reported 6 (46%) were mild and 7 (54%) were moderate in severity.  In addition, 5 (38%) were deemed not related or unlikely, 7 (54%) were deemed possible and 1 (7%) were deemed probable in likelihood of relationship to the study treatment.


The Placebo treatment accounted for 9 (25.7%) of AEs reported and washout period accounted for 5 (14.2%) of the AE’s post Fostair and 5 (14.2%) of AEs post Placebo.  Of the 9 reported AEs during placebo treatment , 6 (66%) were mild and 3 (33%) were moderate in severity.  In addition, 4 (44.4%) were deemed not related or unlikely, and 4 (44.4%) were deemed possible in likelihood of relationship to the study treatment.

AEs reported prior to any treatment accounted for 3 (8.5%) of the 135 AE’s.  










	Table 8  
Summary of Adverse Events

	
	Fostair
	Washout
	Placebo
	Placebo
	Washout
	Fostair

	No Subjects

	
	10
	17
	8
	10
	17
	9

	No AE’s Reported

	
	7
	5
	3
	6
	5
	6

	No subjects reporting 

	
	3
	4
	2
	3
	3
	4

	Severity of events

	Mild
	2
	5
	3
	3
	4
	4

	Moderate
	5
	0
	0
	3
	0
	2

	Severe
	0
	0
	0
	0
	1
	0

	Relationship to study treatment

	Not related
	2
	5
	0
	3
	2
	3

	Unlikely
	0
	0
	1
	1
	2
	0

	Possibly
	4
	0
	2
	2
	1
	3

	Probably
	1
	0
	0
	0
	0
	0

	definitely
	0
	0
	0
	0
	0
	0



AES BY BODY SYSTEM
Table 8 shows AEs summarized by body system.
· The Respiratory System was the most common body system for AE reports with 15 in total. Other body systems which had a large number of AEs were the body as a whole.
· The reports from respiratory were equally distributed between the Fostair and placebo arms of the study.

	Table 9
Number Adverse events and body systems

	
	Fostair
	Washout
	Placebo
	Placebo
	Washout
	Fostair

	BODY AS A WHOLE


	Oral candida
	
	
	
	
	
	1

	Leg cramps
	
	
	
	
	
	1

	Back pain 
	
	
	
	2
	
	1

	Fatigue
	
	
	1
	
	
	

	Voice change
	1
	
	
	
	
	

	Muscle cramps
	1
	
	
	
	
	

	Tarapped nerve Neck
	
	
	
	
	1
	

	DIGESTIVE SYSTEM

	Diahhorea
	
	
	
	1
	
	

	Colonoscopy
	
	1
	
	
	
	

	RESPIRATORY SYSTEM

	Cattahr
	
	
	
	1
	
	

	URTI
	
	
	1
	1
	1
	

	Cough
	2
	1
	
	1
	
	

	Breathlessness
	1
	1
	1
	
	
	1

	Nasal polyps
	
	
	
	
	1
	

	Sore throat
	
	
	
	
	
	1

	Epitaxis		
	
	
	
	
	
	1

	CARDIOVASCULAR SYSTEM

	Stroke
	
	
	
	
	1
	

	SKIN

	Localised irritation
	2
	1
	
	
	
	

	LABS

	Hyponatraemia
	1
	
	
	
	
	

	Hypercholesterolaemia
	
	
	
	
	
	1



4.3.2.2 [bookmark: _Toc99265914]Deaths and other Serious Adverse Events

There were no deaths and one SAE reported during the study period.  Subject R006 during washout following 4 weeks placebo experienced a small TIA and was hospitalized.  Folowing this they were withdrawn from the study as treatment of TIA was an excluded medication.

4.4.3 [bookmark: _Toc99265915]Clinical Laboratory Tests
[bookmark: _Toc400955227]
Clinical laboratory tests were only performed at screening.
4.5 [bookmark: _Toc99265916]Data Quality Assurance
[bookmark: _Toc400955237]
The following steps were taken to ensure the accuracy, consistency, completeness, and reliability of the data:
	Routine Site Monitoring
	Case Report Form Review
	Data Quality Control Checks
	Statistical Quality Control Checks


5 [bookmark: _Toc99265917]Discussion and Conclusions
[bookmark: _Toc400955238]
Discussion 
Platelet Biomarkers
In this Randomised placebo controlled study we observed that 4 week treatment with BDP/Formoterol 100/6 HFA pMDI 2 puff BD significantly reduced platelet p selectin expression in response to ADP.  

Spirometry
The finding that 4 weeks treatment with BDP/Formoterol 100/6 HFA pMDI 2 puff BD significantly improved Forced expired volume in 1 second, FEF 25-75 and FEV1/FVC from baseline compared to placebo suggesting that IPF patients do have inflammation in their airways. 

 Markers of inflammation
To look at markers of inflammation we used noninvasive methods, measuring both FENO and sputum differential cell counts. The Mean baseline FENO measured in our patient group of 19.35 ppb is similar to 22 ppb as reported by Guilleminault et al [1]. Our patient group demonstrates a normal FENO therefore suggesting limited airway inflammation. Contradicting this finding was the presence of high sputum eosinophilia in this group suggestive of airway inflammation. There was no significant change in FENO following 4 weeks inhaled corticosteroid therapy, being measured at 18.35 ppb.  In our IPF patients the FENO was not a predictive marker of steroid sensitivity as is seen in asthma.  
We found a significant sputum eosinophilia in the IPF patients taking part in this study, 10 (83%) patients had a sputum differential eosinophil cell count greater than 1.1% (considered to be normal range in adult healthy volunteers) well above the normal range for Healthy adults) [2].  The eosinophilia in these patients doesn’t appear to be associated with hgh FENO measurements although there was an extremely strong correlation of baseline FENO and % sputum eosinophil differential cell counts, which would suggest that the Nitric oxide production is being inhibited. The % sputum eosinophil differential cell count was decreased following both placebo and BDP/Formoterol 100/6 HFA pMDI 2 puff BD treatments from baseline, reaching an almost significant difference with BDP/Formoterol 100/6 HFA pMDI 2 puff BD.  

Exercise
The baseline mean distance walked in the 6 minute walk test of 362 M for this group of idiopathic pulmonary fibrosis patients was very similar to that reported in a much larger group of IPF subjects of 392.4 m [37] the test was found to be reliable however there were no changes in the distance strode following treatment.  
The Sense wear data also showed no significant change following Placebo and BDP/Formoterol 100/6 HFA pMDI treatments, our group of patients had a much lower average number of steps per day reported than that recorded in a recent study by Dale et al [3] who studied dust related interstitial lung disease where average number of steps/day were recorded as 6097 as opposed to 4478 in our group. It could be that IPF causes greater limitations on the patients exercise tolerance as compared to other interstitial lung disease, the fact that the recorded average steps /day is significantly correlated with the 6MWD gives us confidence in the accuracy of this result.

KBILD Questionnaire
We found there was a strong correlation between the K-BILD total score and lung function FVC (L) as well as the 6MWD thus it appears to be a good measure of patient health. We didn’t see any significant change in the KBILD score following either treatment arm.  
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AUC dose response to ADP (0-10 µm), % expression (N=16)
baseline	32.521773541583499	30.952258930150844	40.53406202882843	32.521773541583499	30.952258930150844	40.53406202882843	PMA	p selectin	fibrinogen	343.87759374999996	283.84471874999997	785.68028571428567	placebo	35.258325561363321	19.968126392595394	41.283634956102944	35.258325561363321	19.968126392595394	41.283634956102944	PMA	p selectin	fibrinogen	381.8078437499999	224.34434374999998	769.12871428571441	fostair	45.154428881836076	18.003175348468879	50.322056629794304	45.154428881836076	18.003175348468879	50.322056629794304	PMA	p selectin	fibrinogen	330.17762500000003	196.94529687500003	685.6531785714285	Area under Curve
Change (L) from Baseline in FEV1, FVC and FEF 25/75 following 4 weeks therapy with placebo versus fostair 400/12 

Placebo	Fvc	fev1	FEF25/75	3.6470588235294123E-2	-5.8823529411764627E-3	-6.3529411764705904E-2	Fostair 	Fvc	fev1	FEF25/75	3.6470588235294123E-2	7.2941176470588176E-2	0.1270588235294117	
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