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Albumin-creatinine-ratio
Adverse Event

Alanine Aminotransferase
Aspartate Aminotransferase
Bronchiectasis

twice a day

Bronchiectasis Severity Index

Blood urea nitrogen

Cystic Fibrosis

US Code of Federal Regulations

Colony forming unit

Maximum concentration

Case Report/Record Form (paper or electronic)
Contract Research Organization
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Data Monitoring Committee

Drug Safety & Epidemiology
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Electronic Data Capture

Full Analysis Set

Good Clinical Practice

Estimated Glomerular Filtration Rate
Health-related quality of life

High resolution computerized tomography
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Registration of Pharmaceuticals for Human Use
Independent Ethics Committee

Intravenous

Institutional Review Board

Independent Study Coordinator

Kidney Disease Improving Global Outcomes
Lung clearance index

Liver function test
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Modification of diet in renal disease
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Oracle Clinical/Remote Data Capture
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PCR Protein-creatinine-ratio

p.o. oral(ly)

PRO patient reported outcome

PK Pharmacokinetic

QOL-B Quality of Life Questionnaire for Bronchiectasis

SAE Serious Adverse Event

SUSAR Suspected Unexpected Serious Adverse Reactions

TD Study Treatment Discontinuation

TIP Tobramycin Inhalation Powder hard capsules 28 mg

TOBI Tobramycin nebulizer solution 300 mg/mL

WHO World Health Organization

WoC Withdrawal of Consent
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Glossary of terms

Cohort

A specific group of patients/subjects fulfilling certain criteria

Control drug

Drugs(s) used as a comparator to reduce assessment bias, preserve
blinding of investigational drug, assess internal study validity, and/or
evaluate comparative effects of the investigational drug

Dosage Dose of the study treatment given to the patient in a time unit (e.g. 100
mg once a day, 75 mg twice a day)

Enrollment Point/time of patient entry into the study at which informed consent must
be obtained (e.g. prior to starting any of the procedures described in the
protocol)

Epoch A portion of the study which serves a specific purpose. Typical epochs

are: screening/recruitment, wash-out, treatment, and follow-up

Investigational drug

The drug whose properties are being tested in the study; this definition
is consistent with US CFR 21 Section 312.3 and is synonymous with
“investigational new drug” or “investigational medicinal product.”

Medication pack number

A unique identifier on the label of each investigational drug package

Part

A single component of a study which contains different objectives or
populations within that single study. Common parts within a study are: a
single dose part and a multiple dose part, or a part in patients/subjects
with established disease and in those with newly-diagnosed disease.

Patient/subject ID

A unique number assigned to each patient upon signing the informed
consent

Randomization number

A unique identifier assigned to each randomized patient, corresponding
to a specific treatment arm assignment

Study drug/ treatment Any single drug or combination of drugs administered to the patient as
part of the required study procedures; includes investigational drug (s),
placebo/comparator active drug run-ins or background therapy

Study Treatment When the patient permanently stops taking study treatment prior to the

Discontinuation (TD)

defined study treatment completion date

Variable

A measured value or assessed response that is determined in specific
assessments and used in data analysis to evaluate the drug being
tested in the study

Personal Data

Subject information collected by the Investigator that is transferred to
Novartis for the purpose of the clinical trial. This data includes subject
identifier information, study information and biological samples.

Withdrawal of consent
(WoC)

further study related contact. and docs not allow analysis of

tal-Withdrawal of consent from the
study occurs only when a subject does not want to participate in the
study any longer, and does not allow any further collection of personal
data.
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Protocol summary

Protocol number

CTBM100G2202

Title

A randomized, blinded, parallel group, multi-center dose-finding study, to

assess the efficacy, safety and tolerability of different doses of tobramycin
inhalation powder in patients with Non-Cystic Fibrosis Bronchiectasis and
pulmonary P. aeruginosa infection

Brief title

Dose-finding study, to assess the efficacy, safety and tolerability of

tobramycin inhalation powder in patients with Non-CF Bronchiectasis and
pulmonary P. aeruginosa infection

Sponsor and Clinical
Phase

Novartis, Clinical phase I

Investigation type

Drug

Study type

Interventional

Purpose and rationale

The purpose of this Phase Il study is to support the selection of a safe and
tolerable TIP dose, and regimen that exhibits effective bacterial reduction of
P. aeruginosa in non-CF BE patients with P. aeruginosa colonization.

Primary Objectives

o To evaluate the effect of different doses of TIP on the change in P.
aeruginosa bacterial load in sputum as assessed by the change in
colony forming units (CFUs) from baseline to Day 29 of treatment, each
compared to placebo.

e To assess the safety and tolerability with different doses of TIP and
different regimens during the treatment epoch and during the follow-up
epoch for each, as compared to placebo.

Secondary Objectives

e To assess the effect of different doses of TIP and different regimens on
the frequency of pulmonary exacerbations

e To assess the efficacy profile of different doses of TIP and different
regimens, as measured by the use of anti-pseudomonal antibiotics

e To assess the time to first hospitalization

e To assess the pharmacokinetic concentrations of tobramycin in serum
and in sputum from different doses of TIP and different regimens.

e To assess the antimicrobial efficacy of TIP over the entire study
duration, as measured by the absolute change in P. aeruginosa colony
forming units (CFU) in sputum from baseline to each post-baseline
treatment visit and during the follow-up visits.

e To evaluate the safety profile of TIP in terms of clinical laboratory
results.

e To evaluate the impact of treatment with TIP on the Quality of Life
Questionnaire for Bronchiectasis (QOL-B) by measuring change from
baseline to all post-baseline visits.

Study design

This is a blinded, randomized, dose and regimen finding trial utilizing a 3
treatment cohort design where active TIP doses or placebo in addition to
the local standard care within each cohort are delivered once or twice daily.
Approximately 180 eligible patients will be randomized to one out of the 3
cohorts. The patients within each cohort will be randomized to blinded TIP
(TIP continuous regimen or TIP/placebo cyclical regimen cohorts) or
placebo. Total duration of the study is expected to be up to 196 days.

Population

The study population will consist of approximately 180 male and female BE
patients 218 years old with clinical diagnosis of non-CF bronchiectasis
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confirmed radiologically by CT scan, a history of exacerbations and who
had a history of positive culture for P. aeruginosa in sputum.

Key Inclusion criteria

o Written informed consent must be obtained before any assessment is
performed.

e Male and female patients of = 18 years of age at screening (Visit 1).
e Proven diagnosis of non-CF BE as documented by computed
tomography or high-resolution computed tomography

e Atleast 2 or more exacerbations treated with oral antibiotics OR 1 or
more exacerbation requiring parenteral antibiotic treatment within 12
months prior to screening.

e FEV1230% predicted at screening (Visit 1).
e P. aeruginosa, must be documented in a respiratory sample at least 1

time within 12 months and also present in the expectorated sputum
culture at Visit 1.

Key Exclusion criteria

e Patients with a history of cystic fibrosis.
e Patients with a primary diagnosis of bronchial asthma.

e Patients with a primary diagnosis of COPD associated with at least a
20 pack year smoking history.

e Any significant medical condition that is either recently diagnosed or
was not stable during the last 3 months, other than pulmonary
exacerbations, and that in the opinion of the investigator makes
participation in the trial against the patients’ best interests.

o Clinically significant (in the opinion of the investigator) hearing loss that
interferes with patients’ daily activities (such as normal conversations)
or chronic tinnitus. Patients with a past history of clinically significant
hearing loss in the opinion of the investigator may be eligible only if
their hearing threshold at screening audiometry is 25dB or lower at
frequencies 0.5-4 kHz. The use of a hearing device is reflective of a
clinically significant hearing loss; hence patients using hearing aids at

screening are not eligible (revised per amendment 02).
e Patients with active pulmonary tuberculosis.

e Patients currently receiving treatment for nontuberculous mycobacterial
(NTM) pulmonary disease.

e Patients who are receiving inhaled anti-pseudomonal antibiotic within
28 days prior to study drug administration (Visit 101).

Study treatment

Tobramycin inhalation powder (TIP) drug-device combination product
consisting of tobramycin dry powder for inhalation in capsules (TBM100
28 mg inhalation powder hard capsule) administered by the T-326
Inhaler.

Matching placebo capsules to tobramycin inhalation powder
administered by the T-326 Inhaler.

Key efficacy
assessments

e P. aeruginosa: CFU (sputum) or semi-quantitative culture data (deep-
throat cough swabs for non-sputum producing patients)

e Other potentially pathogenic micro-organisms

e MICs of tobramycin and other selected antibiotics for P. aeruginosa
isolates

¢ Anti-pseudomonal antibiotic use
e Pulmonary exacerbations and related signs and symptoms
e Pulmonary function by using spirometry
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e Patient reported outcomes
e Lung clearance index (LCI) - will be performed at selected sites
Key safety e Adverse events, Serious adverse events
assessments

e Physical examination and vital signs
e Clinical chemistry, Hematology

e Urinalysis and dipstick

e Post-inhalation events

e Bronchial hyperreactivity measured by change in FEV1% predicted
post-inhalation

e Audiology (will be performed at selected sites and in patients with
hearing events)

e Serum pregnancy (females of child bearing potential)
e Adverse events of special interest
e Hospitalizations for respiratory-related AE

Other assessments

e Resource utilization
e Pharmacokinetics
e Pharmacogenetics

e  Sputum microbiome and airways inflammation markers

Data analysis

The primary efficacy objective is to evaluate the effect of different daily
doses of TIP on the change in P. aeruginosa bacterial load in sputum as
assessed by the change in colony forming units (CFUs) from baseline to
Day 29 of treatment, each compared to placebo.

The comparisons of different TIP daily doses (combining TIP continuous or
TIP/placebo cyclical regimens within a cohort) versus placebo will be
evaluated by testing the following null hypothesis (HO) versus the
alternative hypothesis (Ha):

HO: TIP treatment group is equal to placebo group in bacterial load in
sputum at Day 29

Ha: TIP treatment group is not equal to placebo group in bacterial load in
sputum at Day 29

The primary efficacy endpoint will be analyzed using the analysis of
covariance (ANCOVA) model. The model will contain treatment, cohort,
baseline CFU, and baseline macrolide use. Pairwise comparisons of TIP
dosing groups will be conducted versus placebo. To control the family-wise
type-I error rate (three dose levels vs. placebo) at the two-sided 5%
significance level, the step-wise Dunnett procedure will be used.

The estimated adjusted treatment difference (TIP — placebo) will be
displayed along with the associated standard error, 2-sided 95%
confidence interval (Cl), and p-value (2-sided).

Key words

Inhaled tobramycin; tobramycin inhalation powder; bronchiectasis;
pulmonary Pseudomonas aeruginosa infection; dose-finding study
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Amendment 3

Amendment rationale
The purpose of this protocol amendment is to revise:

Exclusion criterion 33b: To clarify the assessment of total abstinence as highly effective
contraception method. Total abstinence has to be in line with the preferred and usual lifestyle
of the subject. For consistency with the “Recommendations related to contraception and
pregnancy testing” of the Clinical Trials Facilitation Group the wording has been reverted to
the initial protocol wording.

In addition, this amendment includes the definition of personal data and modified withdrawal
of study consent definition in accordance with the European Economic Area General Data
Protection Regulation requirements.

This amendment also includes the following changes in planned statistical analysis:
e removing the cohort from the models due to confounding with treatment,
¢ including the multiple imputation technique as a sensitivity analysis and,

e dropping some exploratory analyses due to small sample size as outlined below.

Changes to the protocol

Glossary of terms
e Definition of personal data added and definition of withdrawal of consent modified.

4.2 Exclusion criteria
e Exclusion criterion 33b revised, as described above.

5.6.3 Withdrawal of informed consent.
e Section revised, as described above.

Section 9:

e Cohort is removed in the models for statistical analysis of primary and secondary variables
due to confounding with treatment.

e Section 9.1. Information has been added to clarify that patients who are mistakenly
randomized or who have not taken double blind study drug will be excluded from the full
analysis set (FAS).

e Section 9.4.3 refers to a sensitivity analysis to account for patients who require treatment
with anti-pseudomonal drugs for exacerbation: it was previously planned to exclude
patient data from the start day of systemic anti-pseudomonal treatment for the relevant
efficacy endpoints. This analysis will not be performed. Alternatively, for the primary
endpoint only, multiple imputation will be implemented, as multiple imputation
technique is more robust.
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Section 9.5.1.2 states that the proportion of patients with at least one pulmonary
exacerbation, and the proportion of patients who permanently discontinue study drug
due to pulmonary exacerbation will be analyzed using both logistic regression and time
to event analysis. However, due to small sample size, these two endpoints will be
evaluated using time to event analysis only. The annual rate of pulmonary
exacerbations will be summarized only overall and not by exacerbations category due
to small sample size.

Section 9.5.1.3 refers to the use of anti-pseudomonal antibiotics. As anti-pseudomonal
antibiotics used for treatment of pulmonary exacerbations are often used in combination,
dose cannot be defined consistently. Therefore,the total amount (in doses) of anti-
pseudomonal antibiotics used to treat pulmonary exacerbation during the treatment epoch
and the study period will not be analyzed.

Summary of previous amendments
Amendment 2

Amendment rationale

The purpose of this protocol amendment is to revise the following enrolment criteria:

e Exclusion criterion 9a: The criterion was revised to reduce the number of disease-free
survival years from 5 to 2 in patients with a history of cancer. Based on the
tobramycin safety profile, there is no increased risk of cancer expected due to study
medication.

e Exclusion criterion 10a: The exclusion criterion was revised to clarify that patients
with clinically significant (in the opinion of the investigator) hearing loss that
interferes with patients’ daily activities (such as normal conversations) or chronic
tinnitus should not be enrolled. The use of a hearing device is reflective of a clinically
significant hearing loss; hence patients using hearing aids at screening are not eligible.
Ototoxicity, manifested as both auditory toxicity (hearing loss) and vestibular toxicity,
has been reported with parenteral aminoglycosides. Hearing loss and tinnitus were
reported by patients in clinical trials with tobramycin inhalation powder. Patients with
a past history of clinically significant hearing loss in the opinion of the investigator
may be eligible only if their hearing threshold at screening audiometry is 25dB or
lower at frequencies 0.5-4 kHz.

e Exclusion criterion 18a: The renal exclusion criterion was updated with focus on the
estimated glomerular filtration rate (eGFR, as per MDRD) and proteinuria, which are
specific indicators to characterize the patient’s renal function. Serum creatinine and
blood urea nitrogen (BUN) have been removed as they are subject to significant
diurnal variation based on the patients’ hydration status and dependent on the meal
composition taken. The mention of creatinine clearance is redundant as eGFR is
measured.
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e Exclusion criterion 2la: Patients with primary ciliary dyskinesia (PCD) were
previously excluded from study participation because these patients frequently have
hearing impairment secondary to chronic sinusitis and repeated otitis media episodes.
The exclusion criterion was revised so that PCD patients may be enrolled, provided
their hearing threshold at screening audiometry is 25dB or lower at frequencies
0.5-4 kHz.

e Exclusion criterion 33a: The criterion was revised to clarify the assessment of
abstinence as highly effective contraception method.

The window for re-screening was revised to allow re-screening once for any patient until
enrolment is completed. Bronchiectasis patients with P.aeruginosa infections may have
several exacerbations a year. Therefore, patients who had an exacerbation during the
screening period are now allowed to be re-screened twice until enrolment is completed.

Furthermore, the renal alert criteria and follow-up actions and the discontinuation criteria
were amended in order to focus on the relevant renal function markers. To improve the renal
function monitoring distinction is made between renal findings and confirmed renal events.
Instructions for study treatment interruption/discontinuation have been clarified to distinguish
events that mandate permanent study drug discontinuation as per protocol from those that are
at investigators’ discretion.

e Study treatment must be discontinued in patients who have a serum creatinine increase
of 50% or more compared to baseline, as confirmed according to Appendix 2 Specific
Renal Alert Criteria and Actions. The threshold of 50% is aligned with the definition
of Stage 1 Acute Kidney Injury/Risk for Acute Kidney Injury in the KDIGO guideline
(2012).

e Serum creatinine increase of up to 50% can reasonably be the result of patients’
hydration status. Patients with serum creatinine increase of 25 — <50% will be
monitored according to Appendix 2, which now includes also eGFR measurement as
follow up action in patients with serum creatinine increase. Investigators should
consider study treatment interruption or discontinuation based on clinical judgement.

e In patients with proteinuria > 3+ urine microscopy, albumin-creatinine-ratio (ACR)
and protein-creatinine-ratio (PCR) will be determined. Patients with confirmed
proteinuria > 3+ must discontinue study treatment.

e BUN has been removed from the discontinuation criteria because it is not specific
enough to determine renal failure.

The pharmacokinetics (PK) sampling scheme was revised in order to maximize the number of
samples for tobramycin exposure in particular in patients who are on alternating TIP/placebo
treatment. Changing PK sampling from Day 29 to Day 8 is acceptable to assess the exposure.
This is based on the short estimated terminal half-life of tobramycin in serum after inhalation
of a single 112 mg dose of TIP which was approximately 3 hours (Ting 2014).

Additional minor clarifications were included, as summarized below in Changes to the
protocol.
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Changes to the protocol

3.1 Study design

Any patient can be re-screened once until enrollment has completed. Patients who had an
exacerbation during the screening phase can be re-screened twice until recruitment has been
completed.

4.2 Exclusion criteria

e Exclusion criterion 9a. was amended to allow patients with a history of cancer (excluding
lung cancer) and 2 years or more disease-free survival time to be included.

e Exclusion criterion 10a. was amended to clarify that patients with clinically significant (in
the opinion of the investigator) hearing loss that interferes with patients’ daily activities
(such as normal conversations) or chronic tinnitus are not to be enrolled. Patients with a
past history of clinically significant hearing loss in the opinion of the investigator may be
eligible only if their hearing threshold at screening audiometry is 25dB or lower at
frequencies 0.5-4 kHz. The use of a hearing device is reflective of a clinically significant
hearing loss; hence patients using hearing aids at screening are not eligible.

e Exclusion criterion 18a. was amended to remove serum creatinine and serum urea (BUN)
from the panel of renal values relevant for enrolment.

e Exclusion criterion 21a. was revised: Patients with primary ciliary dyskinesia (PCD) may
be enrolled, if their hearing threshold at screening audiometry is 25dB or lower at
frequencies 0.5-4 kHz.

e Exclusion criterion 33a. was revised to clarify that women of child-bearing potential may
participate in the study if the investigator assesses their abstinence compliance.

5.4 Section was amended to include unblinding requests from the Novartis study-independent
safety review team.

5.5.7 Concomitant medication

Section was revised to clarify that short-term (maximum of 28 consecutive days) treatment
with corticosteroids in case of an Adverse Event is permitted.

5.5.8 Prohibited medication

Section was revised to clarify that long-term treatment (more than 28 days) with
corticosteroids >15mg/day is prohibited.

5.6.2 Discontinuation of Study Treatment

The discontinuation criteria were amended based on above rationale and aligned with
Section 14 Appendix 2 Specific Renal Alert Criteria and Actions.

Table 6-1 Assessment schedule

A note was added to clarify that visits should occur on the designated day, or as close to it as
possible, consistent with Section 6 Visit schedule and assessments.

The schedule was amended to account for changes in PK sampling and requirement for
audiology assessments in patients with a past history of hearing loss or PCD according to the
above rationale.

6.4.1 Microbiological assessment
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The section was revised to clarify different options of obtaining sputum samples or swabs.
6.5.7 Audiology

The section was revised in alignment with exclusion criterion 10a.

6.6.2 Pharmacokinetics

The pharmacokinetics sampling scheme was aligned with the tobramycin exposure.

7.4 Renal safety monitoring

The section was revised to be aligned with Section 5.6.2 Discontinuation of Study Treatment
and Section 14 Appendix 2

Section 14 Appendix 2

Specific Renal Alert Criteria and Actions were amended according to the above rationale and
in alignment with Section 5.6.2 Discontinuation of Study Treatment.

Section 15 Appendix 3: Sputum/blood collection logs

The section was revised according to the amended PK collection schedule.

IECs

A copy of this amended protocol will be sent to the Independent Ethics Committee (IECs) and
Health Authorities as appropriate.

The changes described in this amended protocol require IEC approval prior to implementation.

The changes herein affect the Informed Consent. Sites are required to update and submit for
approval a revised Informed Consent that takes into account the changes described in this
protocol amendment.

Amendment 1

Amendment rationale

The purpose of this protocol amendment is to clarify specific elements in the protocol. First,
the timing of the Data Monitoring Committee (DMC) interim review is removed, as this is
detailed in the DMC charter.

Furthermore, the amendment clarifies that for the signs and symptoms characterizing the
pulmonary exacerbations and which are required to last for more than 24 hours, additional
information regarding duration will be collected to document if the reported signs and
symptoms are present for more than 48 hours. The additional information is collected in line
with the recently published consensus definition of pulmonary exacerbations for clinical
research (Hill et al 2017).

In addition, thresholds and criteria for renal event monitoring are revised in accordance with
the updated Novartis renal safety guideline and the safety profile of Tobramycin Inhalation
Powder (TIP) obtained from clinical and post-marketing experience in cystic fibrosis (CF)
patients. Based on the review of the most recent data cumulatively (until 30-June-2017), there
is no evidence to suggest a causal relationship between use of TIP and the potential risk of
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nephrotoxicity. The risk for nephrotoxicity is expected to be very low considering the
systemic levels of tobramycin after TIP administration (Cmax is 1.02 £ 0.53 pg/mL) compared
to the maximum systemic levels recommended for avoidance of the toxicity associated with
intravenous tobramycin therapy (Cmax greater than 12 pg/mL) (Sweetman 2011). The revised
renal safety alert criteria have been designed to facilitate the early detection of a renal event.

Moreover, corrections on minor inconsistencies or clarifications are incorporated in this
protocol amendment.

Changes to the protocol

e Section 4.1 Inclusion criteria: In inclusion criterion 4 ‘intravenous’ has been replaced
with ‘parenteral’ anti-pseudomonal antibiotic treatment. For consistency ‘intravenous’
has been replaced with ‘parenteral’ anti-pseudomonal antibiotics in sections 2.2
secondary objectives, 5.5.7 Concomitant medication and 9.5.1.3 Anti-pseudomonal
antibiotics.

e Section 4.2 Exclusion criteria: exclusion criterion 26 has been clarified, in line with
exclusion criterion 27.

e Table 6-1 and Section 6.4.6 Exit Interviews: The footnote on exit interviews is
updated considering the timing of conduct of exit interviews.

e Section 6.4.4 Pulmonary exacerbations: additional time point of 48 hours is added to
collect the presence of exacerbation symptoms, signs and findings lasting for more
than48 hours. Furthermore, the protocol definition has been aligned to reflect the data
collection in the Case Report Forms (‘fever’).

e Section 6.4.6 Health-related Quality of Life: The instructions were previously based
on paper questionnaires and have been aligned with the electronic data collection used
in this study.

e Section 6.5.4.3 Urinalysis: The assessments have been revised according to the
updated renal event monitoring.

e Section 6.5.7 Audiology: The audiology assessment time window at visit 2 and
following visits has been clarified.

e Section 7.4 Renal safety monitoring: Renal Alert criteria have been revised for
consistency between sections 7.4 and Appendix 2 and in line with the revised Novartis
guidelines. Thresholds and criteria for renal event monitoring are revised as follows:

e Confirmed serum creatinine increase > 25% from pretreatment baseline
e New dipstick proteinuria > 3+
e Hematuria > 3+ on urine dipstick

In the event that any of the above is met, the renal markers will be repeated and the
protein-creatinine ratio (PCR) and the albumin-creatinine-ratio (ACR) will be
determined.
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e Section 8.4 Data Monitoring Committee: The timing of the DMC review has been
removed and referred to DMC charter for more details.

e Appendix 2: Revised Specific Renal Alert Criteria and Actions as indicated above.

IECs

A copy of this amended protocol will be sent to the Independent Ethics Committee (IECs) and
Health Authorities as appropriate.
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1 Introduction

1.1 Background

Bronchiectasis (BE) is defined as the irreversible dilatation of bronchi with destruction of
elastic and muscular components of their walls. The gold standard method for diagnosis is via
high resolution computerized tomography (HR-CT) scan. Bronchiectasis is frequently
idiopathic in origin, or may be a result of a number of post-infectious causes, congenital
diseases (e.g., immunodeficiency, primary ciliary dyskinesia, cystic fibrosis), inflammatory
diseases (e.g., theumatoid arthritis, inflammatory bowel disease) or anatomic obstruction, all
of which predispose to a cycle of chronic infection and inflammation, and airways damage.

BE is often associated with bacterial infections that may be linked to higher morbidity. The
cystic fibrosis population, who demonstrate significant bronchiectatic changes as a result of
chronic lung infection and inflammation, experience a significant morbidity and mortality
related to chronic Pseudomonas (P.) aeruginosa infection. The presence of bacterial
colonization/infection in non—cystic fibrosis bronchiectasis (non—CF BE) has been associated
with predictors of morbidity, such as exacerbations, and hospital admissions (Chalmers and
Hill 2012). The pathogens most frequently associated with non-CF BE are: Haemophilus
influenzae (30-47%), Streptococcus pneumoniae (7-11%), Pseudomonas aeruginosa (12-
31%), Staphylococcus aureus (4-7%), and Moraxella catarrhalis (2-20%) (O’Donnell 2008).
Wilson et al (2013) have published other potentially pathogenic microorganisms (PPMs) such
as Klebsiella spp (7%) and Proteus spp (6%). However, the link between a specific bacterial
colonization and exacerbation is often difficult to demonstrate. Several studies tried to
identify the predictors of morbidity in non-CF BE patients. Among them colonization with P.
aeruginosa may play a key role (Ho et al 1998, Angrill et al 2002, Loebinger et al 2009).
Non-CF BE prevalence is not well defined; in a US cohort using a claims database (with the
cohort definition having a combination of diagnostic criteria) estimates range from 4.2 cases
per 100,000 persons aged 18-34 years up to 272 cases per 100,000 in those over 75 years
(Weycker et al 2005) with a mean age of 61 years. Most subjects (68%) were women and
common comorbidities included COPD (30.1%), ischemic heart disease (12.6%), malignant
neoplasms (11.4%), diabetes mellitus (8.9%), and heart failure (8.1%).

At present, no specific treatment standards are available; some “best practice”
recommendations have been developed such as the British Thoracic Society guidelines
(Pasteur et al 2010); there are also review papers based mainly on the experience from CF. In
stable lung disease (with or without chronic infection) the treatment aim is to reduce
symptoms, limit exacerbations, preserve lung function and improve health-related quality of
life (HRQoL). Antibiotic treatment is primarily recommended to treat exacerbations. Data on
long-term treatment with antibiotics are sparse and evidence for clinical benefits remains
limited: inhaled continuous therapy with gentamicin over 12 months was successful, however
treatment effect was lost after 3 months off-treatment (Murray et al 2011). Recently Haworth
et al (2014) have shown that 6 months therapy with inhaled colistin was successful, but only
in the adherent subgroup.
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A few pilot studies using inhaled tobramycin nebulised solution have been performed in non-
CF BE patients, with variable treatment success rates (Barker et al 2000, Scheinberg and
Shore 2005, Drobnic et al 2005). Other exploratory studies have assessed inhalation treatment
as follow-up after intravenous (i.v.) therapy (Orriols et al 1999) or add-on treatment to oral
ciprofloxacin during acute exacerbations (Bilton et al 2006); trends in improvements of
clinical and/or microbiological outcomes have been noted in the arms with inhaled
tobramycin. Eradication of P. aeruginosa infection has been noted in some of these studies,
varying from less than 20% up to 40% (Barker et al 2000, Scheinberg and Shore 2005).
Tolerability in these studies was noted to be lower than that seen with TOBI (tobramycin
nebulised solution) registration trials in CF patients.

e Barker et al (2000): n= 74 patients double blind study TOBI 300 mg/5mL b.i.d. (37
patients) vs. placebo (37 patients), 4 weeks on/2 weeks off drug. Efficacy: significant
microbiologic effect demonstrated — P. aeruginosa density reduction 4.54 logio CFU/g
sputum, P<0.01; P. aeruginosa eradicated in 35% of TOBI patients, more TOBI patients
evaluated as having “improved” medical condition (investigators judgment). Safety:
subset of patients appeared to have drug-related adverse events —increased cough, dyspnea,
increased sputum, chest pain, wheezing.

e Scheinberg and Shore (2005): n=41 Open label; 3 cycles of 2 weeks on/2 weeks off
nebulized TOBI 300 mg/5mL b.i.d.: 40 day follow-up. Result: microbiological benefit
(decreased P. aeruginosa density) in addition to an improvement in pulmonary symptom
scores.

e Orriols et al (1999): n=17 open label; nebulized ceftazidime 1000 mg + nebulized
tobramycin solution 100 mg b.i.d. for 12 months vs. no inhaled antibiotics. Results: fewer
hospitalizations, no improvement in pulmonary function (spirometry & arterial blood gas
analysis).

e Drobnic et al (2005): n=30 double-blind, cross over; 300 mg/5mL nebulized TOBI b.1.d.
or placebo, two 6 months treatment periods with 1 month wash out. Results: number of
admissions and days of admissions reduced, decreased Pa density. No difference in
exacerbation rate, pulmonary function and quality of life. No bacterial resistance.

e Bilton et al (2006): n=53 double-blind, randomized; ciprofloxacin oral plus either 300
mg/5mL nebulized TOBI b.i.d. or placebo, 2 weeks treatment, clinical outcome
assessment at day 21. Results: consistent microbiological response but no statistical
significant difference in clinical efficacy.

Tobramycin inhalation powder (TIP™) has been developed for the suppressive management
of pulmonary infection due to P. aeruginosa in CF subjects aged 6 years and older. TIP is
supplied in hard capsules at 28 mg dosage strength, to be administered via the T-326 dry
powder inhaler. Phase III clinical studies have shown efficacy and safety comparable to
nebulized tobramycin (TOBI) but with faster administration time and improved portability
(Konstan et al 2011b). Bronchiectasis is a major component of the CF lung disease.

TIP is intended to be developed for the treatment of chronic lung infection with P. aeruginosa
in symptomatic bronchiectasis patients, as documented by CT-structural changes. Given the
benefits of inhaled tobramycin in CF patients and based on the preliminary results from pilot
studies in BE patients with TOBI and also with inhaled gentamicin (Murray et al 2011), TIP is
expected to show a reduction in bacterial load in BE patients which could translate into
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reduction of clinical symptoms, reduction in rates of exacerbation and reduction in use of
systemic antibiotics.

The pharmacokinetics of parenteral tobramycin do not differ significantly in CF patients
compared with patients without CF when subject age, fat-free mass, sex and renal function are
taken into consideration (Hennig et al 2013).

Based on the known concentration-dependent killing of bacteria and a post-administration
antibiotic effect of aminoglycosides, once daily (0.d.) parenteral administration of tobramycin
is well accepted (Smyth et al 2005). Concentration-dependent killing means that the
bactericidal action of aminoglycosides is related to the peak concentration of antibiotic
achieved. Greater bactericidal effect occurs at concentrations exceeding the minimum
inhibitory concentration (MIC). The post-administration antibiotic effect is a phenomenon in
which the bactericidal action of the aminoglycoside continues even after the antibiotic has
been cleared and its concentration has fallen below the MIC. These pharmacological
properties suggest that aminoglycosides can be administered o.d. Therefore in this study a
once-daily regimen will be evaluated and compared to b.i.d regimen.

This study has been developed and will be executed as part of the iABC (inhaled Antibiotics
in Bronchiectasis and Cystic Fibrosis) project. iABC, as an IMI (Innovative Medicines
Initiative) project, is a collaboration between EPFIA partners (including Novartis) and
academic partners, with the managing entity being Queen’s University Belfast. The scope of
the iABC project is to advance the development of two inhaled antibiotics (one of them being
TIP) for patients with CF and BE. Novartis retains the role of the sponsor and as such is
responsible for the regulatory and pharmacovigilance activities, including clinical trial
conduct.

1.2 Purpose

The purpose of this Phase II study is to support the selection of a safe and tolerable TIP daily
dose, frequency of administration and regimen that exhibits effective bacterial reduction of P.
aeruginosa in non-CF BE patients with a history of exacerbations and who had at least one
positive culture of P. aeruginosa in sputum in the last 12 months, and a positive culture at
screening for P. aeruginosa. Data from this study will be used to provide guidance on the
dose selection and frequency of administration for subsequent pivotal Phase III studies.

2 Study objectives and endpoints

2.1 Primary objectives

e To evaluate the effect of different doses of TIP administered o.d. and one b.i.d. dose on
the change in P. aeruginosa bacterial load in sputum as assessed by the change in colony
forming units (CFUs) from baseline to Day 29 of treatment, each compared to placebo.

e To assess the safety and tolerability with different doses of TIP administered o.d. and b.i.d.
and different regimens (TIP and TIP/placebo cyclical) during the treatment epoch (112
days) and during the follow-up epoch (56 days) for each as compared to placebo.
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2.2

2.3

Secondary objectives

To assess the effect of different doses of TIP administered o.d. and one b.i.d. dose and
different regimens (TIP and TIP/placebo cyclical) on the frequency, rate (by patient-
months), severity and time to onset of pulmonary exacerbations at the end of the treatment
epoch and over the entire study, each compared to placebo.

To assess the efficacy profile of different doses of TIP administered o.d. and one b.i.d.
dose and different regimens (TIP and TIP/placebo cyclical), as measured by the time to
first use, proportion of patients requiring anti-pseudomonal antibiotics (overall, oral,
parenteral) and the duration of treatment of anti-pseudomonal antibiotics, each compared
to placebo.

To assess the time to first hospitalization, proportion of patients requiring hospitalization
and the duration of hospitalization due to serious respiratory-related AEs (other than those
regularly scheduled hospitalization that were planned prior to study start).

To assess the pharmacokinetic concentrations of tobramycin in serum and in sputum from
different doses of TIP administered o.d. and one b.i.d. dose and different regimens (TIP
and TIP/placebo cyclical).

To assess the antimicrobial efficacy of TIP over the entire study duration, as measured by
the absolute change in P. aeruginosa colony forming units (CFU) in sputum from baseline
to each post-baseline treatment visit and during the follow-up visits.

To evaluate the safety profile of TIP in terms of clinical laboratory results.

To evaluate the safety profile of TIP in terms of audiology findings throughout the
treatment epoch (subgroup of all patients that are in enrolled at sites that are adequately
equipped and trained to perform audiologic assessments).

To evaluate the safety profile of TIP in terms of acute change in forced expiratory volume
at 1 second (FEV1) % predicted values from pre-dose to 30+£15 minutes after completion
of study drug administration at the clinical site at visits during the treatment epoch.

To evaluate the impact of treatment with TIP on the Respiratory Symptom Scale Quality
of Life Questionnaire for Bronchiectasis (QOL-B) by measuring change from baseline to
all post-baseline visits.

Exploratory objectives

To explore the change in the minimum inhibitory concentration (MIC) of tobramycin for
P. aeruginosa, from baseline to each of the subsequent visits during the treatment epoch
and the follow-up epoch.

To explore the rate of emergence of new bacterial pathogens from sputum at each visit
during the treatment epoch and follow-up epoch.

To explore the proportion of patients with negative sputum cultures for P. aeruginosa, at
each visit of the treatment epoch and the follow-up epoch.

To explore the change on the microbiome in patients from baseline to the end of the
treatment epoch and at the follow-up epoch visits.

To explore the effect of comparing different active doses of TIP on the frequency, rate (by
patient-months), and time to onset of pulmonary exacerbations over the entire study
duration.
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e To explore the change in the sputum color (using a standard color chart) from baseline to
all following visits through the termination visit.

e To explore the change in the sputum volume from baseline to all following visits through
the termination visit.

e To evaluate lung function at all post-baseline visits in terms of FEV1, FVC and FEF25.75
percent predicted.

e To explore the impact of TIP treatment on the other scales of the QOL-B (e.g., Physical
Functioning, Vitality, Health Perceptions).

e To explore the impact of TIP treatment on St. George’s Respiratory Questionnaire (SGRQ)
at Day 29, the end of treatment and at the end of study.

e To explore the impact of TIP treatment on EQ-5D and Patient Global Impression of
Symptom (PGIS) by measuring change from baseline at every post-baseline visit.

e To explore the impact of TIP treatment on Patient Global Impression of Change (PGIC)
questionnaire by measuring change at the first visit since receiving the treatment (Day 8)
and at subsequent follow-up visits.

e To explore the characteristics of the post-inhalational events at all visits during the
treatment epoch.

e To explore airways inflammation markers in sputum and serum/plasma over the length of
the study.

e To explore the changes in lung clearance index from baseline to all post-baseline visits
through the termination visit.

e To explore the impact of healthcare resource utilization of TIP treatment.

e To perform exploratory pharmacogenetic assessments to examine individual genetic
variation in genes relating to the underlying disease causing bronchiectasis.

24 Objectives and related endpoints
Table 2-1 Primary objectives and related endpoints- Objectives
OBJECTIVE Endpoint Title, Description and Reporting Statistical
Time Frame for analysis and Unit of Measure |Analysis Section
Primary
To evaluate the effect of Title: P. aeruginosa density in sputum Section 9.4

different doses of TIP
administered o.d. and one
b.i.d. dose on the change in

P. aeruginosa bacterial load e o
in sputum as assessed by Description: Quantitative measurement for P.

the change in colony aeruginosa in pre-dose sputum samples
forming units (CFUs) from measured by central lab as summarized in

Unit of Measure: CFUs per mL

baseline to Day 29 of Section 6.4.1.

treatment, each compared

to placebo. Time Frame: baseline, Day 29

To assess the safety and Title: Safety and tolerability Section 9.5.2

tolerability with different
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OBJECTIVE Endpoint Title, Description and Reporting Statistical
Time Frame for analysis and Unit of Measure |Analysis Section

doses of TIP administered | Unit of Measure: percentage of adverse events
o.d.and one b.i.d. and
different regimens (TIP and

TIP/placebo cyclical) during Description: Rate and severity of local adverse

the treatment epoch (112 events
days) and during the follow-
up epoch (56 days) for Time Frame: baseline and post-baseline visits
each as compared to
placebo.
3 Investigational plan

3.1 Study design

This is a blinded, randomized, dose and regimen finding trial utilizing a 3 treatment cohort
design where active TIP doses or placebo in addition to the local standard care within each
cohort are delivered once or twice daily. Approximately 180 eligible patients will be
randomized to one out of the 3 cohorts in a ratio of 1:1:1. The patients within each cohort will
be randomized to blinded TIP or placebo with the following randomization scheme: TIP:
TIP/placebo cyclical: placebo, in a 2:2:1 ratio. In total, the study has nine treatment arms
distributed among the 3 cohorts (see Section 5.1). Total duration of the study is expected to be
up to 196 days with a total of 9 visits, consisting of up to 28 days for the screening epoch;
after randomization a 112-day treatment epoch with 6 clinic visits, followed by a 56-day
follow-up epoch with 2 clinic visits. Patients will be assessed for safety, tolerability and
efficacy (see Assessment Schedule Table 6-1).

At an initial screening visit (Visit 1), informed consent will be obtained before any study
related assessment or procedures are performed, inclusion/exclusion criteria will be assessed
and current medications reviewed. All patients signing informed consent must be registered in
the Interactive Response Technology (IRT). The patients will commence a flexible 7-28 day
screening epoch where all screening assessments will be performed and the presence of
pulmonary bacterial colonization with P. aeruginosa based on sputum culture will be done.
Patients who are otherwise eligible may be re-tested for P. aeruginosa in the sputum and/or
laboratory evaluations during the screening epoch. Any patient can be re-screened once until
enrollment has completed. Patients who had an exacerbation during the screening phase can
be re-screened twice until recruitment has been completed. The P. aeruginosa bacterial load
estimation will be done by quantitative identification using standard culture methods (Patel et
al 2002). Sputum samples for microbiome analyses will be collected for future research. At
the completion of the baseline assessments on Day 1 (Visit 2), all patients who meet the
eligibility criteria will be randomized to one of the three treatment cohorts and enter the 112-
day treatment epoch on the same day. The randomization by cohort and treatment arm will be
stratified by use of macrolides. After Visit 101 (Day 1), the patients will attend a visit after 7
days of treatment (Day 8, Visit 102). The next visit is planned on Day 29 (Visit 103), and
monthly thereafter (Day 57 Visit 104 to Day 113, end of treatment Visit 106). Following the
treatment epoch, patients will enter the 56-day follow-up epoch (no study medication, but
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baseline standard care according to the local guidelines) and attend two follow-up epoch visits
(Visits 201 and 202).

Figure 3-1 Study design

Double-blind within treatment arm for Cohorts A, B, C

Cohort A: 3 capsules OD
TIP 112 days (n=24)

A rErEEEnE e o — sk a kR R

TIP (28 days TIP + Placebo 28 days) for 2 cycles (n=24)
Placebo 112 days (n=12)

Cohort B: 5 capsules OD
TIP 112 days (n=24)

TIP (28 days TIP + Placebo 28 days) for 2 cycles (n=24) j
@=runnnns @ @ rrnrnnnas ITIILLL] Py S P PP PTT T PITTTY S PP P @:srnnnsnnnnnnnnn °

Screening Placebo 112 days (n=12) 56-day Follow-up

Epoch Cohort C: 4 capsules BID Epoch
TIP 112 days (n=24)

’ ...................................................................................
L 1 1 1 1 1 1 1 1
Day-28 Day1 Day8 Day 29 Day 57 Day 85 Day 113 Day 141 Day 169
to-7 ] I
Baseline/ End of 112-day Study Completion
Randomization Treatment Epoch

3.2 Rationale for study design
The patient population will be described in more detail in the Section 4 below.

This study is designed to find a dose and regimen for the phase III program in non-CF BE
patients with pulmonary P. aeruginosa infections. A parallel study design with three treatment
cohorts 1s used to investigate three different TIP doses and regimens versus placebo.

The study will implement a within-cohort blinding approach. If the study were blinded across
all arms, all of the subjects in the study would need to inhale the maximal dose of 10 capsules
every day to maintain the blind in a double-blind double dummy design (5 morning + 5
evening). In previous double-blind studies in CF patients (EVOLVE and EDIT) it has been
noted that tolerability of placebo was overall similar with that of TIP, being most likely driven
by the amount of powder inhaled and its oro-pharyngeal deposition (Konstan et al 2011a,
Konstan et al 2011b). In order to assess tolerability (defined by the rate of local AEs) related
to the dose, within-cohort blinding is planned in this study. For each dose level, the patients
will be randomized as follows: TIP:TIP/placebo cyclical: placebo in a 2:2:1 ratio. This
randomization scheme will allow the analysis of tolerability across treatment arms within the
same cohort for those patients on active study drug without bias from an open design, and will
also permit comparison of efficacy outcomes to a pooled placebo group. The randomization
scheme has been chosen to ensure that a total of 36 patients are randomized into the three
cohorts to receive placebo (12 placebo patients per cohort) and also the number of patients
between TIP/placebo cyclical and TIP are evenly distributed 24 patients per treatment arm. It
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is not expected that the amount of placebo powder administered will influence efficacy
measurements, therefore the placebo patients will be pooled (12 patients per dose, in total 36
patients on placebo for the efficacy endpoint). Patients from both TIP and TIP/placebo
cyclical treatment arms will be pooled within the same cohort for the primary endpoint
measurement at Day 29, as they both receive the same active treatment during the first 28
days. For further details about the analysis, see Section 9.4.

From the pilot studies in BE patients with the nebulized tobramycin solution it has been
suggested that tolerability might be lower in BE patients compared to in CF patients, because
of coughing, dyspnea or wheezing. The current design is able to assess the tolerability of
different doses and regimens of TIP in this new indication.

The number of arms and regimens were selected on the basis of the dose rationale below.

3.3 Rationale for dose/regimen, route of administration and duration
of treatment

The planned doses to be administered in this study are 84 mg (3 capsules), 140 mg (5 capsules)
once daily each and 112 mg (4 capsules) twice daily to identify the TIP dose that exhibits
effective bacterial reduction in non-CF BE patients who had one positive sputum cultures in
the last 12 months and a positive culture at screening. Data from this study will be used to
provide guidance on dose and frequency of administration selection prior to the pivotal
studies (phase III). The 112 mg twice daily dose has been established as the safe and effective
dose for the treatment of patients with CF (Konstan et al 2011a, Konstan et al 2011b) and is
used as reference dose in this study. The dose regimens selected for this study are chosen
based on the early pilot studies with TOBI suggesting that BE patients may tolerate inhaled
therapy less well than CF patients. Further, in the TPIOO1 study (Geller et al 2007), the
sputum concentrations measured in CF patients after single doses of 3 capsules and 4 capsules
provided similar tobramycin sputum concentrations with the ranges of Cmax largely
overlapping, the mean slightly above 1000 pg/g sputum. The concentrations achieved for o.d.
doses of 3 and 4 capsules of TIP in TPI0O1 study (Geller et al 2007) have largely exceeded
the tobramycin MIC, including the MICs for highly resistant P. aeruginosa strains and hence
were chosen for this study. The 5 capsule o.d. dose was chosen to evaluate whether it offers
superior safety and efficacy compared to the approved 4 capsule b.i.d. dose. One capsule dose
was considered, but not retained, because in the TPI001 study the tobramycin Cmax was 258
ug/g sputum, which is close to the upper end of the tobramycin MIC range that is seen in
some patients, creating a risk for selection of resistant strains.

Additionally, it is well established that the efficacy of tobramycin, an aminoglycoside, is
driven by a concentration-dependent bactericidal effect (Maglio et al 2002, Scaglione and
Paraboni 2006); therefore it is suited to once daily dosing, which would substantially enhance
patient compliance. The use of tobramycin once daily intravenously in cystic fibrosis patients
has been shown to be safe and effective (Smyth et al 2005, Whitehead et al 2002).

The treatment duration of 16 weeks (followed by 8 weeks follow-up) is chosen to test efficacy
and safety beyond 4 weeks of treatment. Indeed, there is precedent from the TIP studies in the
CF indication, that 4 weeks of treatment are sufficient to achieve bacterial suppression in the
lungs (Konstan et al 2011a, Konstan et al 2011b). However based on the TOBI pilot study in
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BE (Barker et al 2000) it is assumed that a duration of 4 weeks of treatment is too short to
translate into improvement in clinical outcomes (reduction of exacerbations, use of i.v.
antibiotics). A duration of 112 days allows to test two full cycles (28 days on-/ 28days off-
therapy) of cyclical dosing. With regards to the cyclical regimen (TIP/placebo cyclical
treatment arms), it is thought that a single cycle is not sufficient to detect a clinical effect. For
example, in ORBIT-2, using inhaled dual-release ciprofloxacin for inhalation (Serisier et al
2013), the trends in exacerbation were only observed after the second treatment period.
Clinical evidence in bronchiectasis is increasing to suggest that a continuous regimen also
might be appropriate. Long-term studies in BE with continuous therapies (Murray et al 2011,
Haworth et al 2014), have shown improvements in exacerbations and patient reported
outcome (PROs). Murray et al (2011) (12 months daily inhaled gentamicin in BE patients,
followed by 3 months off-treatment period) have shown a reduction in exacerbations
(gentamicin group: 33.3% vs. saline: 80%). Notably, the treatment effect was lost after 3
months follow-up. Authors have seen no emergence of resistance. Haworth et al (2014) in a
double-blind placebo controlled study, 6-months daily therapy with colistin in BE patients,
have shown in the overall population trends in favor of the therapy were shown, but which did
not reach statistical significance (p=0.11). However, in the adherent patients, the delay in time
to exacerbation was statistically significant (p=0.038). Therefore it is proposed to also test a
continuous treatment regimen for 16 weeks, a duration that may allow to detection of trends in
improving clinical outcomes and PROs, as compared to placebo. Further, 8 weeks of follow-
up will inform about the persistence of the clinical effects. Smith et al (1989) suggested that
twelve weeks of continuous inhaled tobramycin treatment in CF patients led to increase in
MIC. Recent studies of 12-months' and 6-months', respectively, duration (Murray et al 2011
and Haworth et al 2014) in BE patients, did not observe an increase in resistance that
translated into a loss in clinical efficacy. Therefore, during the proposed phase II study,
tobramycin MIC will be closely monitored at every visit and the microbiology data will be
interpreted in the context of change in clinical response. Overall, it is considered that the data
collected in this phase II study will be informative for the design of the phase III study.

3.4 Rationale for choice of comparator

Placebo is chosen as comparator since no approved active comparator is available for the
indication under study. It is considered necessary to include placebo in order to determine
which doses and frequency of regimen offer an efficacy benefit in terms of reduction of
bacterial load. Both patients and investigators remain blinded to the assignment to active or
placebo within the cohort. The subjects would be aware of the number of capsules and the
frequency of daily administration of active and placebo that they have been assigned to but
have no knowledge of whether they were allocated to active or placebo.

3.5 Purpose and timing of interim analyses/design adaptations
Not applicable.

3.6 Risks and benefits

The risk to patients in this trial will be minimized by compliance with the eligibility criteria.
All patients will be closely supervised in this study. Systemic antibiotic treatment is allowed,
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upon investigator's decision, as needed depending on the patient’s condition (see Section 5.5.7
Concomitant treatment).

Tobramycin is an aminoglycoside that is active against Gram-negative bacteria including
P. aeruginosa and has been used parenterally for many years for the treatment of Gram-
negative PPMs (including P. aeruginosa) in pulmonary infections, including BE. Its efficacy
and safety profile is well-established. TOBI® (tobramycin inhalation solution, or TIS) has
become the gold standard inhaled antipseudomonal treatment in CF since its launch in 1998.
TIP was developed for use in the same CF population as TIS. The approved TIP dose for CF
provides comparable sputum and serum pharmacokinetic exposures to the approved TIS dose
with respect to tobramycin and has comparable safety and efficacy profiles. TIP is approved
for use in CF in more than 70 countries worldwide at the dose 112 mg (i.e. 4 capsules of 28
mg each) twice daily. The pharmacokinetics of parenteral tobramycin do not differ
significantly in CF patients compared with patients without CF when subject age, fat-free
mass, sex and renal function are taken into consideration (Hennig 2013). Therefore the
systemic exposure in BE is not expected to differ from the CF patients. Based on the serum
pharmacokinetic data from previous studies of TIP in CF patients, a dose of 5 capsules is not
expected to exceed the maximum threshold of 12 pg/ml for Cmax and 2 pg/ml for Ceough.
Increased variability can be expected in subjects treated with 5 capsules compared to 3
capsules of TIP. To assess the pharmacokinetic properties of tobramycin from TIP in BE
patients and to develop a PK model, tobramycin concentrations in serum and sputum will be
measured.

The safety and tolerability profile of TIP in BE patients is not yet established. The highest
daily dose planned to be tested in this study is the dose that has been demonstrated to be safe
and effective in CF patients. The phase II study will define a dose that is effective in
suppressing clinically relevant bacterial pathogens which is also safe and well tolerated. Renal
and oto-toxicity will be monitored.

4 Population

The study population will consist of approximately 180 male and female BE patients >18
years old with clinical diagnosis of non-CF bronchiectasis confirmed radiologically by CT
scan, a history of exacerbations requiring systemic antibiotic administration and who had one
positive culture for P. aeruginosa in sputum in the last 12 months and a P. aeruginosa
positive culture at screening. Patients also should have an FEV of at least 30% predicted. It is
anticipated that approximately 260 patients will need to be screened in order to randomize
approximately 180 patients across 3 cohorts of the study with a cohort randomization ratio of
1:1:1 and within each cohort a ratio of 2:2:1 for TIP:TIP/placebo cyclical:placebo
randomization. Patients will be stratified by use of macrolides.

41 Inclusion criteria

Patients/subjects eligible for inclusion in this study must fulfill all of the following criteria:
1. Written informed consent must be obtained before any assessment is performed.
2. Male and female patients of > 18 years of age at screening (Visit 1).
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3. Proven diagnosis of non-CF BE as documented by computed tomography or high-
resolution computed tomography and as assessed by the investigator.

4. At least 2 or more exacerbations treated with oral antibiotics OR 1 or more exacerbation
requiring parenteral antibiotic treatment within 12 months prior to screening.

5. FEVi>30% predicted at screening (Visit 1).

6. A stable regimen of local standard treatment for BE (treatments unchanged for 28 days
prior to randomization).

7. P. aeruginosa, must be documented in a respiratory sample (expectorated sputum, deep-
throat cough swab, oro-pharyngeal swab, broncho-alveolar lavage) at least 1 time within
12 months (at least 28 days prior to Visit 1) and also present in the expectorated sputum
culture at Visit 1.

8. Must be known sputum producers with a history of daily expectoration.

9. Able to use the T-326 Inhaler as instructed in the protocol in the opinion of the
investigator.

10. Clinically stable pulmonary status in the opinion of the investigator.
11. Patients performing daily airway clearance.

4.2 Exclusion criteria

Patients/subjects fulfilling any of the following criteria are not eligible for inclusion in this
study. No additional exclusions may be applied by the investigator, in order to ensure that the
study population will be representative of all eligible patients/subjects.

1. Patients with a history of cystic fibrosis.

2. Patients with a primary diagnosis of bronchial asthma.

3. Patients with a primary diagnosis of COPD associated with at least a 20 pack year
smoking history.

4. Current smokers at Visit 1 or not stopped smoking within 4 weeks prior Visit 1.

Signs and symptoms of acute pulmonary or non-pulmonary conditions.

6. Any significant medical condition that is either recently diagnosed or was not stable
during the last 3 months, other than pulmonary exacerbations, and that in the opinion of
the investigator makes participation in the trial against the patients’ best interests.

7. History of local or systemic hypersensitivity to aminoglycosides or inhaled antibiotics
(other than bronchial hyperreactivity).

W

8. Any patient with lung cancer or a history of lung cancer.

9a. Any patient with active cancer or a history of cancer with less than 2 years disease-free
survival time (whether or not there is evidence of local recurrence or metastases).
Localized basal cell carcinoma (without metastases) of the skin is acceptable. Patients
with a history of cancer (excluding lung cancer) and 2 years or more disease-free survival
time may be included.

10a.Clinically significant (in the opinion of the investigator) hearing loss that interferes with
patients’ daily activities (such as normal conversations) or chronic tinnitus. Patients with
a past history of clinically significant hearing loss in the opinion of the investigator may
be eligible only if their hearing threshold at screening audiometry is 25dB or lower at
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frequencies 0.5-4 kHz. The use of a hearing device is reflective of a clinically significant
hearing loss; hence patients using hearing aids at screening are not eligible.

11. Patients whose body mass index is less than 15 or greater than 40 kg/m?.

12. Patients requiring long-term oxygen therapy for chronic hypoxemia. This is typically
patients requiring oxygen therapy >15 h per day delivered by home oxygen cylinder or
concentrator.

13. Patients who have had a pulmonary exacerbation requiring systemic glucocorticosteroid
treatment and/or antibiotics in the 4 weeks prior to Visit 1. In the event of an exacerbation
occurring during the screening epoch, the patient must discontinue from the study. The
patient may be rescreened once the inclusion/exclusion criteria have been met.

14. Patients with active pulmonary tuberculosis.

15. Patients currently receiving treatment for nontuberculous mycobacterial (NTM)
pulmonary disease.

16. Patients with one or more positive cultures in the last 12 months for Mycobacterium.
avium complex, M. abscessus complex, M. kansasii, M. malmoense, M. xenopi, M. simiae
or M. chelonae, unless all subsequent NTM cultures (at least two) are negative and in the
opinion of the investigator the patient does not meet ATS criteria for NTM-pulmonary
disease.

17. Hemoptysis of more than 60 mL at any time within 30 days prior to study drug
administration (Visit 101).

18a. Estimated glomerular filtration rate (¢GFR) of 50 mL/min/1.73m? or less, or an abnormal

urinalysis defined as 2+ or greater proteinuria at screening (Visit 1).

19. Patients with clinically significant laboratory abnormalities (not associated with the study
indication) at screening (Visit 1).

20. Patients with primary immunodeficiency receiving immunoglobulin therapy.

21a. Patients with primary ciliary dyskinesia (PCD) may be eligible if their hearing threshold
at screening audiometry is 25dB or lower at frequencies 0.5-4 kHz.

22. Patients with active allergic bronchopulmonary aspergillosis.

23. Patients with an organ and bone marrow transplant/graft versus host disease.

24. Patients with haematological malignancies.

25. Patients with other clinically significant conditions (not associated with the study
indication) at screening which might interfere with the assessment of this study.

26. Patients who are receiving inhaled anti-pseudomonal antibiotic within 28 days prior to
study drug administration (Visit 101).

27. Any use of systemic anti-pseudomonal antibiotics within 28 days prior to study drug
administration (Visit 101).

28. Use of loop diuretics, i.v. urea, i.v. mannitol within 7 days prior to study drug
administration (Visit 101).

29. Patients receiving any medication that may influence the response to treatment. Prohibited
medications: immunomodulators (cyclosporine, tacrolimus, anti-TNF alpha,
steroids >15mg/day, alpha 1 antitrypsine, methotrexate, azathioprine, immune globulins
(IV or subcutaneous), Prolastin, anti-cytokines).
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30. Initiation of treatment with chronic macrolide therapy within 28 days prior to study drug
administration (subjects may be taking chronic macrolide therapy at the time of
enrollment into the study, but they must have initiated treatment more than 28 days prior
to Visit 101, study drug administration).

31. Use of any other investigational drug within 30 days prior to screening (Visit 1) or 5 half-
lives, whichever is longer.

32. Pregnant or nursing (lactating) women, where pregnancy is defined as the state of a female
after conception and until the termination of gestation, confirmed by a positive hCG
laboratory test.

33ba.Women of child-bearing potential, defined as all women physiologically capable of

becoming pregnant, unless they are using highly effective methods of contraception
during dosing and for 1 day after stopping of study medication. Highly effective
contraception methods include:

ala vestigator—T otal
abstinence (when this is in line with the preferred and usual lifestyle of the subject).

e Periodic abstinence (e.g., calendar, ovulation, symptothermal, post-ovulation methods)
and withdrawal are not acceptable methods of contraception

e Female sterilization (have had surgical bilateral oophorectomy with or without
hysterectomy) total hysterectomy or tubal ligation at least six weeks before taking
investigational drug. In case of oophorectomy alone, only when the reproductive status
of the woman has been confirmed by follow-up hormone level assessment

e Male sterilization (at least 6 months prior to screening). For female subjects on the
study, the vasectomized male partner should be the sole partner for that subject

e Use of oral, (estrogen and progesterone), injected or implanted hormonal methods of
contraception or placement of an intrauterine device (IUD) or intrauterine system (IUS)
or other forms of hormonal contraception that have comparable efficacy (failure rate
<1%), for example hormone vaginal ring or transdermal hormone contraception

In case of use of oral contraception women should have been stable on the same pill for a
minimum of 3 months before taking investigational drug.

Women are considered post-menopausal and not of child bearing potential if they have had 12

months of natural (spontaneous) amenorrhea with an appropriate clinical profile (e.g. age

appropriate, history of vasomotor symptoms) or have had surgical bilateral oophorectomy

(with or without hysterectomy), total hysterectomy or tubal ligation at least six weeks ago. In

the case of oophorectomy alone, only when the reproductive status of the woman has been

confirmed by follow-up hormone level assessment is she considered not of child bearing

potential.

34. Patients unable to successfully use a dry powder inhaler device or perform spirometry
measurements.

35. Patients with a known history of non-compliance to medication or who are unable or
unwilling to complete an electronic Patient Diary.

36. History or current diagnosis of ECG abnormalities indicating significant risk of safety for
patients participating in the study such as:
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e Concomitant clinically significant cardiac arrhythmias, e.g., sustained ventricular
tachycardia, and clinically significant second or third degree AV block without a
pacemaker

No additional exclusions may be applied by the investigator, in order to ensure that the study
population will be representative of all eligible patients.

5 Treatment
5.1 Study treatment

511 Investigational and control drugs

TIP is a drug-device combination product consisting of tobramycin dry powder for inhalation
in capsules (TBM100 28 mg inhalation powder hard capsule) administered by the T-326
Inhaler. The test product consists of capsules of TIP at 28 mg dosage strength. The matching
placebo is provided in hard capsules containing placebo particles consisting of DSPC (1,2-
distearoyl-sn-glycero-3-phosphocholine) and calcium chloride (CaClz). Three different dose
regimens for the test product and placebo are investigated in this study.

A dose will always consist of sequential inhalation of the content of the number of prescribed
capsules.

5.1.2 Additional treatment

No additional treatment beyond investigational treatment is requested for this trial. Patients
will be allowed standard of care, as defined locally.

5.2 Treatment arms

Patients will be randomized to the following three cohorts in a ratio of 1:1:1. Blinding will be

done within each cohort. Patients will be further randomized within each cohort to one of the

three treatment arms: TIP, TIP/placebo cyclical, or placebo with a randomization ratio of

2:2:1.

Cohort A:

e TIP: Three capsules of blinded TIP at 28 mg dosage strength, inhaled o.d. via the T-326
Inhaler, for 112 days (on treatment). The total daily dose and each treatment therefore
consists of 84 mg tobramycin (3 capsules of 28 mg each),

e TIP/placebo cyclical: patients will take same doses, i.e. 3 capsules o.d., by alternating TIP
28-days with placebo 28-days for two cycles for a total of 112 days.

e Placebo: The reference product consists of placebo capsules (DSPC/CaCl,). The dose

regimen for the reference product is three capsules blinded, inhaled o.d. via the T-326
Inhaler, for 112 days (on treatment).
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Cohort B:

e TIP: Five capsules of blinded TIP at 28 mg dosage strength, inhaled o.d. via the T-326
Inhaler, for 112 days (on treatment). The total daily dose and each treatment therefore
consists of 140 mg tobramycin (5 capsules of 28 mg each).

e TIP/placebo cyclical: patients will take same doses, i.e. 5 capsules o.d., by alternating TIP
28-days with placebo 28-days for two cycles for a total of 112 days.

e Placebo: The reference product consists of placebo capsules. The dose regimen for the
reference product is five capsules blinded, inhaled o.d. via the T-326 Inhaler, for 112 days
(on treatment).

Cohort C:

e TIP: Four capsules of blinded TIP at 28 mg dosage strength, inhaled b.i.d. in the morning
and in the evening via the T-326 Inhaler, for 112 days of treatment. Each dose therefore
consists of 112 mg tobramycin (4 capsules of 28 mg each), the total daily dose
corresponds to 224 mg tobramycin (112 mg b.i.d.),

e TIP/placebo cyclical: patients will take same doses, i.e. 4 capsules b.i.d., by alternating
TIP 28-days with placebo 28-days for two cycles for a total of 112 days.

e Placebo: The reference product consists of placebo capsules. The dose regimen for the
reference product is four capsules blinded, inhaled b.i.d. via the T-326 Inhaler, for 112
days (on treatment).

The treatment epoch is followed by a 56-day follow-up epoch (no study treatment).

5.3 Treatment assignment and randomization

At Visit 101 (see Table 6-1), all eligible patients/subjects will be randomized via Novartis
Interactive Response Technology (NIRT) to one of the treatment arms with the randomization
stratum (use of macrolides as part of their standard of care therapy). The investigator or
his/her delegate will contact the NIRT after confirming that the patient fulfills all the
inclusion/exclusion criteria. The NIRT will assign a randomization number to the patient,
which will be used to link the patient to a treatment arm and will specify a unique medication
number for the first package of investigational treatment to be dispensed to the patient. The
randomization number will not be communicated to the caller.

The randomization numbers will be generated using the following procedure to ensure that
treatment assignment is unbiased and concealed from patients and investigator staff. A patient
randomization list will be produced by the Novartis IRT (NIRT) provider using a validated
system that automates the random assignment of patient numbers to randomization numbers.
These randomization numbers are linked to the different treatment arms, which in turn are
linked to medication numbers. A separate medication list will be produced by or under the
responsibility of Novartis Drug Supply Management using a validated system that automates
the random assignment of medication numbers to packs containing the investigational drug(s).

Randomization by cohort and treatment arm will be stratified by use of macrolides.

The randomization scheme for patients/subjects will be reviewed and approved by a member
of the Randomization Group.
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5.4 Treatment blinding
The study will implement a within-cohort blinding approach (for details see Section 3.2).

Patients/subjects, investigator staff, persons performing the assessments, and data analysts
will remain blind to the identity of the treatment from the time of randomization until
database lock, using the following methods:

¢ Randomization data are kept strictly confidential until the time of unblinding, and will not
be accessible by anyone else involved in the study.

e The identity of the treatments within-cohort will be concealed by the use of study drug
that are all identical in packaging, labeling, schedule of administration, appearance, taste,
and odor.

The randomization codes associated with patients/subjects from whom PK samples are taken
will be disclosed to PK bioanalysts who will keep PK results confidential until database lock.

Unblinding will only occur in the case of patient emergencies (see Section 5.5.9), request
from the Novartis study-independent safety review team, request from the Data Monitoring
Committee if needed for the safety interim analysis (Section 8.4) or as an outcome of their
evaluation and at the conclusion of the study. Health authorities will be granted access to
unblinded data if needed. Any patient whose treatment code has been broken inadvertently or
for any non-emergency reason will be discontinued from treatment.

Each center shall identify individuals(s) called Independent Study Coordinators (ISC)
responsible for dispensing study drug to the patient, assisting and supervising the patient with
the first inhalation at the site during Visit 101, and supervising the patient whilst inhaling
study drug at Visits 102 thru 106 (last inhalation). The ISC are independent of the study team
in that they do not perform any patient assessments or study activities. The ISCs must not
discuss the characteristics of the trial drug with the patients, the investigator(s) or any study
staff responsible for evaluating patients, or Novartis personnel involved in conducting,
monitoring, or analyzing data in this trial.

5.5 Treating the patient

Sponsor qualified medical personnel will be readily available to advise on trial related
medical questions or problems.

5.5.1 Patient numbering

Each patient is uniquely identified by a Subject Number which is composed of the site
number assigned by Novartis and a sequential number assigned by the IRT. Once assigned to
a patient, the Subject Number will not be reused.

Upon signing the informed consent form, the investigator or his/her staff will contact the IRT
and provide the requested identifying information for the patient to register them into the IRT.
The site must select the eCRF book with a matching Subject Number from the EDC system to
enter data.
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If the patient fails to be treated for any reason, the IRT must be notified within 2 days that the
patient was not treated. The reason for not being randomized will be entered on the Screening
epoch Study Disposition CRF.

5.5.2 Dispensing the study drug

Each study site will be supplied by Novartis with study drug in packaging of identical
appearance specific for each dose level. Active and placebo packaging will be matching for
each dose level.

The study drug packaging has a 2-part label. A unique medication number is printed on each
part of this label which corresponds to one of the 9 treatment arms. Investigator staff will
identify the investigational treatment package(s) to dispense to the patient by contacting the
IRT and obtaining the medication number(s). Immediately before dispensing the package to
the patient, the ISC or appropriate independent investigator staff will detach the outer part of
the label from the packaging and affix it to the source document (Drug Label Form) for that
patient’s unique subject number.

5.5.3 Handling of study and additional treatment

5.5.3.1 Handling of study treatment

Study treatment must be received by a designated person at the study site, handled and stored
safely and properly, and kept in a secured location to which only the investigator and
designees have access. Upon receipt, all study treatment must be stored according to the
instructions specified on the labels. Clinical supplies are to be dispensed only in accordance
with the protocol. Technical complaints are to be reported to the respective Novartis Quality
Assurance per the procedure provided by the Field Monitor.

Medication labels will be in the local language and comply with the legal requirements of
each country. They will include storage conditions for the study treatment but no information
about the patient except for the medication number.

The investigator must maintain an accurate record of the shipment and dispensing of study
treatment in a drug accountability log. Monitoring of drug accountability will be performed by
monitors during site visits or remotely and at the completion of the trial. Patients/subjects will
be asked to return all unused study treatment and empty blisters from Visit 102, through Visit
106 or at the time of discontinuation of study treatment (TD).

At the conclusion of the study, and as appropriate during the course of the study, the
investigator will return all unused study treatment, packaging, drug labels, and a copy of the
completed drug accountability log to the Novartis monitor or to the Novartis address provided
in the investigator folder at each site.

5.5.3.2 Handling of additional treatment
Not applicable.
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554 Instructions for prescribing and taking study treatment

The study drug (TIP or placebo) will be dispensed by the ISC at Visit 101 (start of treatment)
and Visit 103 through Visit 106. Each patient will receive a kit of investigational treatment
containing the medication for 28 days of treatment. For dosing visits 103, 104 and 105 study
drug administered during the visit should be taken from the newly dispensed kit. At Visit 106,
the study drug administered during the visit should be taken from the kit dispensed at Visit
105. Each kit contains five weekly boxes with each weekly box containing an inhaler and the
required number of blister cards for one week dosing. The content of the fifth weekly box
serves as a reserve in case a reserve inhaler is needed and provides supply until the next
scheduled visit. Instructions for use for the T-326 Inhaler are given in Appendix 4 and will be
handed out to the patient at Visit 101. Use of the reserve supply will be recorded on the
appropriate CRF.

Patients will be provided with medication as described in Section 5.2.

The ISC will train the patient and assist and supervise the patient with the first inhalation at
the site during Visit 101 by using instructions for use of T-326 Inhaler, describing in detail
how to handle the drug-device combination. The ISC will also assist and supervise the
patient’s inhalation of the study drug at Visit 102 (Day 8) through Visit 106 (Day 113) or at
the study treatment discontinuation visit (TD) if applicable. Detailed instructions for use are
included in Appendix 4. In summary, each capsule containing the study medication has to be
removed one at a time from the blister card, inserted into the T-326 Inhaler, the inhaler
actuated and the study drug inhaled according to instructions. Patients are instructed to
perform two inhalations and breath-hold maneuvers for each capsule by default, then verify
that the capsule has been emptied completely and inhale again as necessary.

The last administration of study medication will be in the morning at Visit 106 (Day 113).
Administration of any short-acting bronchodilator should occur 15 to 90 minutes prior to the
spirometric assessments. Any other inhaled medications should have been taken prior to
administration of study drug and any chest physiotherapeutic measures shall have been
completed previously. If applicable, any long-acting bronchodilator prescribed to the patient
should have been taken within the last 12 hours prior to the spirometric assessments;
otherwise a short-acting bronchodilator shall be taken as described above. Also, the
examinations which should be performed before study drug inhalation defined in Table 6-1
need to be completed prior to study drug administration. To ensure a robust and valid
assessment of FEV; at each assessment it is important that these are done consistently at a
similar time of day (to account for diurnal effects) and following consistent use (or not) of
prior bronchodilator therapy.

All dosages prescribed and dispensed to the patient must be recorded on the Dosage
Administration Record CRF.

All kits of investigational treatment assigned by the IRT will be recorded/databased in the IRT.

The investigator must promote compliance by instructing the patient to take the study
treatment exactly as prescribed and by stating that compliance is necessary for the patient’s
safety and the validity of the study. The patient must also be instructed to contact the
investigator if he/she is unable for any reason to take the study treatment as prescribed.
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If any faults or complaints are identified with the device, these should be returned to Novartis
with a completed Device Return Form. The forms will be supplied to each investigator site by
the Field Monitor.

5.5.5 Permitted dose adjustments and interruptions of study treatment
Study drug dose adjustments are not permitted.

The patients with pulmonary exacerbations will continue in the study as scheduled once they
have recovered and discontinued antibiotics administered for the exacerbation. If the patient
continues in the study after the interruption of the study drug treatment, the schedule of
visit/treatment cycle should be aligned with the original visit schedule.

Any interruption of the inhalation of study drug treatment must be recorded on the Dosage
Administration Record CRF.

5.5.6 Rescue medication

Rescue medication for pulmonary exacerbations (including systemic antibiotics) and for
bronchospasm is allowed. For concomitant treatments permitted see Section 5.5.7. Use of
rescue medication must be recorded on the Concomitant medications/Significant non-drug
therapies CRF.

5.5.7 Concomitant medication

If a patient experiences a pulmonary exacerbation and/or worsening of the disease condition,
he/she will be treated as deemed appropriate by the investigator. Following treatment for the
pulmonary exacerbation and/or worsening of the disease condition, the patient will be
expected to continue in the study as scheduled provided, in the opinion of the investigator,
he/she can be safely returned to their pre-pulmonary exacerbation concomitant medications.
In addition, if the patient requires any prohibited treatment listed in Table 5-1, then he/she
should be withdrawn from the study medication.

The following treatments are permitted between Visit 101 and the completion of the
study/termination visit and should be accurately documented in the CRF:

e Antibiotics (parenteral or by mouth) are allowed for the treatment of pulmonary
exacerbations as dictated by the patient’s condition.

e Inhalation of study medication must be interrupted during i.v. aminoglycoside therapy.
A window of 12 hours is recommended between stop of the study medication and
initiation of i.v. aminoglycosides. Patients should restart inhalation of study
medication within 24 hours after completing the i.v. treatment in order to complete
the 112-day treatment epoch as close as possible to their initial study schedule,
following completion of the course of i.v. aminoglycoside therapy.

e Inhalation of study medication may continue upon physician’s decision, if the
antibiotics used are other than aminoglycosides.

e Pre-planned systemic antibiotics in the absence of an AE (prophylaxis of pulmonary
exacerbation) are permitted only during the follow-up epoch.
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e Short term treatment (of a maximum of 28 consecutive days) with corticosteroids for the
treatment of pulmonary exacerbations or other adverse events

e Macrolides (anti-inflammatory regimen):

e Patients should have been initiated on oral chronic macrolide therapy (i.e. macrolides
prescribed for more than 14 days) more than 28 days prior to study drug
administration (Visit 101) and should remain on treatment through the
completion/termination visit.

e Bronchodilators:

e Patients should have been kept on the same regimen more than 28 days prior to the
first study drug administration (Visit 101) through the completion/termination visit. If
patients are on short-acting bronchodilators, they should be consistently used prior to
each assessment and inhaled 15 to 90 minutes prior to any spirometric assessments.
Long-acting bronchodilators should be inhaled at least 12 hours prior to any
spirometric assessments.

e To ensure a robust and valid assessment of FEV at each visit, it is recommended that
these are done consistently at a similar time of day (to account for diurnal effects) and
following consistent use (or not) of prior bronchodilator therapy.

e Inhaled corticosteroids:

e Patients should have been initiated on therapy more than 28 days prior to study drug
administration (Visit 101) and should remain on an unaltered regimen through the
completion/termination visit.

e Use of oxygen is allowed for acute events, such as exacerbation. Long-term oxygen
therapy for chronic hypoxemia over >15 h per day is not allowed.

Selected information for all antibiotics and macrolides, corticosteroids and bronchodilators
administered within 12 months prior to screening will be recorded in the CRF.

Caution for concomitant use

Based on the interaction profile for tobramycin following intravenous and aerosolized
administration, concurrent and/or sequential use of TIP with other drugs with neurotoxic,
nephrotoxic, or ototoxic potential should be avoided.

Other medicinal products that have been reported to increase the potential toxicity of
parenterally administered aminoglycosides include:

e amphotericin B, cefalothin, polymyxins (risk of increased nephrotoxicity);

e platinum compounds (risk of increased nephrotoxicity and ototoxicity);

e anticholinesterases, botulinum toxin (neuromuscular effects).

If the patient’s condition/disease requires medications (including those listed above) which
may potentially affect the systemic tobramycin levels (even the study drug is tobramycin

inhalation powder), continuation of inhalation of study medication is at the investigator’s
discretion.

¢ Ifinhalation of study medication is continued during the following drug therapy, patients
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will continue with the study schedule for the remainder of the study; however, therapeutic
drug monitoring is strongly recommended.

e Ifinhalation of study medication is interrupted during the following drug therapy (either
as a routine measure or due to elevated serum tobramycin levels), patients should restart
inhalation of study medication in order to complete the 112-day treatment epoch as close
as possible to their initial study schedule.

Caution should be exercised when prescribing TIP to patients with known or suspected
neuromuscular disorders such as myasthenia gravis or Parkinson’s disease. Aminoglycosides
may aggravate muscle weakness because of a potential curare-like effect on neuromuscular
function.

5.5.8 Prohibited medication

Use of the treatments displayed in Table 5-1 is NOT allowed after the start of the study
treatment administration (Visit 101). If a prohibited medication is taken between start of study
treatment administration and end of the treatment epoch, study drug must be discontinued. If
taken during the follow-up epoch, the prohibited medication should be stopped as soon as
possible. Use of the prohibited medication should be documented in the appropriate section of
the CRF.

Some diuretics can enhance aminoglycoside toxicity by altering antibiotic concentrations in
serum and tissue. TIP should not be administered concomitantly with ethacrynic acid,
furosemide, urea, or intravenous mannitol.

Table 5-1 Prohibited medications requiring study drug discontinuation

Medication

Inhaled antibiotics except as per protocol

loop diuretics*

urea (intravenous)*

mannitol (intravenous)*

Cyclosporine

Tacrolimus

anti-TNF alpha

long-term treatment with corticosteroids >15mg/day (more than 28 days)
alpha 1 antitrypsine replacement therapy (Prolastin)
Methotrexate

Azathioprine

immune globulins (IV or subcutaneous)
anti-cytokines

Any other investigational treatments

Long-term oxygen therapy >15h per day

* Potential for nephrotoxicity
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5.5.9 Emergency breaking of assigned treatment code

Emergency code breaks must only be undertaken when it is required to in order to treat the
patient safely. Most often, study treatment discontinuation and knowledge of the possible
treatment assignments are sufficient to treat a study patient who presents with an emergency
condition. Emergency treatment code breaks are performed using the IRT. When the
investigator contacts the system to break a treatment code for a patient, he/she must provide
the requested patient identifying information and confirm the necessity to break the treatment
code for the patient. The investigator will then receive details of the investigational drug
treatment for the specified patient and a fax or email confirming this information. The system
will automatically inform the Novartis (or CRO) monitor for the site and the Study Team that
the code has been broken.

It is the investigator’s responsibility to ensure that there is a dependable procedure in place to
allow access to the IRT at any time in case of emergency. The investigator will provide:

e protocol number

¢ study drug name (if available)

e patient number

In addition, oral and written information to the subject must be provided on how to contact

his/her backup in cases of emergency, or when he/she is unavailable, to ensure that un-
blinding can be performed at any time.

Study drug must be discontinued after emergency unblinding. Study drug must also be
discontinued for any patient whose treatment code has been inadvertently broken.

5.6 Study Completion and Discontinuation

5.6.1 Study completion and post-study treatment

A patient will be considered to have completed the study when the patient has completed the
last visit planned in the protocol. Completion of the study will be when the last patient has
completed Visit 202.

Continuing care should be provided by investigator and/or referring physician based on
patient availability for follow-up. This care may include resuming of their standard of care
treatment as deemed by their physician.

5.6.2 Discontinuation of Study Treatment

Discontinuation of study treatment for a patient occurs when study drug is stopped earlier than
the protocol planned duration, and can be initiated by either the patient or the investigator.

The investigator must discontinue study treatment for a given patient if, on balance, he/she
believes that continuation would negatively impact the risk/benefit of trial participation.

Study treatment must be discontinued under the following circumstances:

e Patient wish

e Non-compliance of the patient with study procedures or investigator instructions, as per
the investigator’s judgment
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e Emergence of AEs when worsened from baseline (Visit 2) or any newly occurring
development of AEs with regards to the following:

e Ifa patient is found to have a 20-dB or greater decrease in auditory acuity at one or
more frequencies in 1 or both ears due to sensorineural deficit, the patient will be
withdrawn from treatment and monitored until auditory acuity values return to the
most recent pre-dose value (either at screening or baseline) or until study closure,
whichever occurs first, i.e. the patient must be withdrawn from study treatment but
should continue in the study. In case no pre-dose value is available for comparison,
discontinuation of the study treatment and withdrawal of the patient from the study
should be based on the investigator’s best medical judgment.

e Any of the following laboratory abnormalities when worsened from baseline (Visit 101)
or are a newly occurring AE:

e Proteinuria > 3+, as confirmed according to Section 14, Appendix 2 Specific Renal
Alert Criteria and Actions

e Serum creatinine increase > 50% compared to baseline, as confirmed according to
Section 14, Appendix 2 Specific Renal Alert Criteria and Actions

e Estimated glomerular filtration rate (GFR) of <50 mL/min/1.73m?
e Pregnancy (see Section 6.5.8 and Section 7.6)
e Use of any of the prohibited medications detailed in Table 5-1 and Section 5.5.8.
e Any situation in which study participation might result in a safety risk to the patient.

Any renal finding needs to be followed up according to Section 14 Appendix 2 Specific Renal
Alert Criteria and Actions, which lists additional laboratory abnormalities that may require
study treatment discontinuation based on clinical judgement. Confirmed renal events need to
be followed up and documented according to Section 14 Appendix 2.

Patients who interrupted study medication based on the investigator’s decision should
continue in the study, as per the visits and assessment schedule (see Section 5.5.5) -
interruption of study treatment does not necessarily mandate withdrawal from the study.

Patients who discontinue study medication should NOT be considered withdrawn from the
study. The patient should return to the clinic as soon as possible, after discontinuation of study
drug, for a study treatment discontinuation visit and then enter the 2-month follow-up epoch.
Treatment discontinuation visit assessments detailed in the “treatment discontinuation visit”
(TD) in Table 6-1 should be completed and recorded in the CRF. If they fail to return for
these assessments for unknown reasons, every effort should be made to contact them as
specified in Section 5.6.4. The investigator must determine the primary reason for the
patient’s premature discontinuation of study treatment and record this information on the
Dosage Administration CRF.

After study treatment discontinuation, at a minimum, in abbreviated visits, the following data
should to be collected at clinic visits or via telephone visits:

e new /concomitant treatments

e adverse events/Serious Adverse Events
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If the patient cannot or is unwilling to attend any visit(s), the site staff should maintain regular
telephone contact with the patient, or with a person pre-designated by the patient. This
telephone contact should preferably be done according to the study visit schedule.

The investigator must also contact the IRT to register the patient’s discontinuation from study
treatment.

If study drug discontinuation occurs because treatment code has been broken, please refer to
Section 5.5.9.

5.6.3 Withdrawal of informed consent

Subjects may voluntarily withdraw consent to participate in the study for any reason at any

time. Withdrawal of consent occurs only when a subject:

e Does not want to participate in the study any longer, and

e Does not allow further collection of personal data

In this situation, the investigator should make a reasonable effort (e.g. telephone, e-mail, letter)
to understand the primary reason for the subject’s decision to withdraw his/her consent and
record this information.

Study treatment must be discontinued and no further assessments conducted, and the data that
would have been collected at subsequent visits will be considered missing.

Further attempts to contact the subject are not allowed unless safety findings require
communicating or follow-up.

_All efforts should be made to complete the assessments prior to study withdrawal. A final
evaluation at the time of the subject’spatient’s study withdrawal should be made as detailed in
assessment table (Table 6-1.)
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Novartis will continue to keep and use collected study information (including any data
resulting from the analysis of a subject’s samples until their time of withdrawal) according to
applicable law.

All biological samples not vet analyzed at the time of withdrawal will no longer be used,
unless permitted by applicable law. They will be stored according to applicable legal

requirements.

The investigator must also contact the IRT to register the patient’s withdrawal from the study.

Patients who prematurely discontinue study treatment or withdraw from the study will not be
replaced.

5.6.4 Loss to follow-up

For subjects whose status is unclear because they fail to appear for study visits without stating
an intention to discontinue or withdraw, the investigator should show "due diligence" by
documenting in the source documents steps taken to contact the subject, e.g. dates of
telephone calls, registered letters, etc. A patient cannot be considered as lost to follow-up until
the time point of his/her scheduled end of study visit has passed.

5.6.5 Early study termination by the sponsor

The study can be terminated at any time for any reason by Novartis. Should this be necessary,
the patient should be seen as soon as possible and treated for a prematurely withdrawn patient.
The investigator may be informed of additional procedures to be followed in order to ensure
that adequate consideration is given to the protection of the patient’s interests. The
investigator will be responsible for informing the Institutional Review Board/Independent
Ethics Committee (IRBs/IECs) of the early termination of the trial.

6 Visit schedule and assessments

The study will consist of a screening epoch, a 112-day treatment epoch and a 56-day follow-
up epoch after the last treatment.

Table 6-1 lists all of the assessments and indicates with an “x” when the visits are performed.
Patients/subjects must be seen for all visits on the designated day, or as close to it as possible.
All data obtained for these assessments must be supported in the patients’ source
documentation. Visit 2 (baseline) and Visit 101 are performed on the same day (Day 1).
Patients are required to complete specific ‘baseline assessments (Inclusion/Exclusion criteria)
as part of Visit 2 prior to being randomized and moving into the treatment epoch (Visit 101).
Missed or rescheduled visits should not lead to automatic discontinuation.

Patients/subjects who prematurely discontinue the study for any reason should be scheduled
for a visit as soon as possible, at which time all of the assessments listed for the final visit will
be performed. At this final visit, all dispensed investigational product should be reconciled
and the adverse event and concomitant medications reconciled on the CRF.
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At a minimum, patients will be contacted for safety evaluations during the 30 days following

the last administration of study treatment.

The PRO questionnaires should always be completed before any other assessments at a study
visit. The following assessments should be performed prior to dosing for applicable visits:

e Physical examination

e Vital signs

e Body weight

e Serum specimen for Safety Laboratory

e Serum pregnancy test

e Urine pregnancy test

e Urinalysis

e Sputum specimens (2 separate specimens) for central analysis
e Pre-dose serum specimen for PK sub-study (if applicable)
e Audiology at Visit 2

e Pre-dose spirometry

e Multiple-breath nitrogen washout test for lung clearance index (LCI) -only in selected

sites
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Table 6-1 Assessment schedule
Visits should occur on the designated day, or as close to it as possible.
Epoch Screen Treatment Follow-up
Visit 1 2* 101* | 102 103 104 105 | 100" | 201 | 2020r
Day -28 to -7 1 1 8 29 57 85 113 141 169
Obtain informed consent X
Contact IRT S S S S S S S S
Randomization via NIRT S
Demographics X
Relevant Medical history X
BE-related Medical History X
Smoking history X
Pulmonary exacerbations history X
Inclusion/exclusion criteria check X X
Physical examination ° S [S]2 S S S S S
Vital signs P X X X X
Height X
Body weight ° X X X X
ECG S
Collection of most recent available digital CT-scan X

Serum specimen for safety laboratory assessment
(standard: hematology, serum chemistry) and inflammatory X X X X X X X X X
biomarkers ¢

Urinalysis (standard) ° X X X X X X X X X
Serum pregnancy test ¢ X X

Urine pregnancy test b ¢ X X
Optional Pharmacogenetic blood sample X

Sputum specimen analyzed locally for P. aeruginosa S
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Epoch Screen Treatment Follow-up
Visit 1 2 101* | 102 103 104 105 1°T6D°’ 201 zgggr
Day -28 to -7 1 1 8 29 57 85 113 141 169
Pre-dose sputum specimens (2 separate specimens) for
central analysis (microbiology, microbiome and airways X X X X X X X X
inflammation markers)®: ¢
Sputum color/volume X X X X X X X X
Serum specimen for PK tobramycin | 0-1 hour post-dose X X
concentration f 1-2 hour post-dose X X
0-1 hour post-dose X
Sputum specimen for tobramycin 1-2 hour post-dose X
PK concentration 9 3-4 hour post-dose X
5-6 hour post-dose X
Pre-dose X X
0-1 hour post-dose X X
Serum specimen for PK sub-study" | 1-2 hour post-dose X X
3-4 hour post-dose X X
5-6 hour post-dose X X
Audiology Xe X X X X X Xi Xi
Routine X X X
Spirometry k 522185326115 min X X X X X X
g/lelljgi;rt)lee(;t;riteeast? bnitrogen washout test for LCI (only in X X X X X X
QOL-B, EQ5D, PGIS! X X X X X X
SGRQ' X X X X
PGIC' X X X X X X X
Inhalation Device Training ™ S
Dispense study drug via IRT S S S S

This document (090095a88d9e648c in docbase CREDI_BS) has been digitally signed with external signatures using Entrust PKI1.
Signatures manifested as of 6/25/2018 11:29:31 AM, signing status at thistime: Completed (1 of 1 signatures)
Approved for report publication by Krishna Duvvuri in Hyderabad at Mon, Jun 25, 2018 16:59:15 IST



Novartis Confidential Page 48

Amended Protocol Version 03 (track changes) Protocol No.CTBM100G2202
Epoch Screen Treatment Follow-up
_ " " 106 or 202 or
Visit 1 2 101 102 103 104 105 ™ 201 PSD
Day -28 to -7 1 1 8 29 57 85 113 141 169
Administer study drug at site " X X X X X X
Study drug accountability S S S S S
Review Concomitant medication X X X X X X X X X
Issue patient e-diary S

Patient electronic

diary (e-diary) Download and review patient e-diary S S S S S

Collect patient e-diary S
AE/SAE recordings (including pulmonary exacerbations) X X X X X X X X X X
Record Respiratory-related Hospitalizations X X X X X X X X X
Review Surgery and Procedures X X X X X X X X X
Record Post inhalation events X X X X X X
Complete Study Disposition page (Screening) X
Complete Study disposition page (End of Treatment) X
Complete Study disposition page (Follow-Up) X
Conduct QOL-B exit interview (subset of patients) ° X

TD = Study treatment discontinuation; PSD = Premature subject/patient discontinuation
X = assessment to be recorded on clinical data base
S = these assessments are source documentation only and will not be entered into the CRF

"Visit 2 (baseline) and Visit 101 are performed on the same day (Day 1). Patients are required to complete specific ‘baseline assessments (Inclusion/Exclusion criteria)
prior to being randomized and moving into the treatment epoch (Visit 101).

@ The physical exam will be repeated at Visit 2 only if findings at previous visit are abnormal and clinically significant.

b To be performed prior to dosing.

¢ Inflammatory biomarkers not analyzed at screening.

4 Obtain only for females of child-bearing potential.

¢ Pre-dose sputum specimens (2 separate specimens) will be collected from each patient for central analysis (one each for microbiology and microbiome/airways

inflammation biomarkers). If a patient is unable to expectorate, one induced sputum specimen will be taken at baseline. For all post-baseline visits, a deep-throat cough
swab can be collected from non-sputum producing patients for microbiology.
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f All subjects will have post-dose serum specimens collected during specified time windows. The time interval is measured from the completion of study drug
administration. There must be a minimum of one hour difference between consecutive sampling points. Samples may be obtained from a peripheral site by phlebotomy
or through a temporary i.v. site, but not through an existing central access or catheter. A patient who discontinues early and is on study medication will be asked to
provide an extra serum specimen at the treatment discontinuation visit.

9 All patients will have post-dose sputum specimens collected for PK testing during specified time windows. The time interval is measured from the completion of study
drug administration. In patients who are not able to spontaneously produce sputum, one specimen of induced sputum post-dose per specified interval will be collected. No
induced sputum sample for PK will be collected at baseline in patients who had induced sputum pre-dose for microbiology assessments. A patient who discontinues early
and is on study medication will be asked to provide an extra sputum specimen at the treatment discontinuation visit.

h Subjects in the serum PK sub-study will have a pre-dose serum specimen collected prior to administration of study drug. A patient who discontinues early and is on
study medication will be asked to provide a pre-dose serum specimen at the treatment discontinuation visit.

i Audiological assessments will be conducted at selected study sites or in patients with oto-toxic events. Auditory acuity will be measured at frequencies from 250 to
8000Hz using a standard dual-channel audiometer. Audiology can be performed within 3 days of the assigned visit.

I'If audiology is normal up to and including the end of the treatment epoch (Visit 106), audiological examination is not needed at Visits 201 and 202.

k Spirometric measurements shall be conducted at approximately the same time of day to minimize effects of diurnal variability in lung function.

! PROs to be completed for whom a validated version in a language well understood by the patient is available. Questionnaires should be completed before any other
assessments and in the following order: 1. QOL-B, 2. SGRQ (when done as per the specified visits), 3. EQ5D, 4. PGIC (when done as per the specified visits), 5. PGIS.
™ |dentical training regardless of treatment arm.

" The ISC will assist subjects in conducting the first study drug inhalation (Visit 101), while the inhalation of the study drug at Visits 102, 103, 104,105 and 106 (last study
drug inhalation) at the study site is performed by the subject in the presence of the ISC.

" If a patient prematurely discontinues study drug , study drug administration in the presence of the ISC, study drug accountability, post-dose spirometry and post-
inhalation events should be assessed at the TD visit provided the patient agrees to inhale study medication during the visit.

° Exit interviews should be conducted by telephone at the last follow-up visit after completion of the PRO questionnaires and preferably prior to other assessments.
Approximately 25 patients are planned to be recruited.

P Patients with a past history of clinically significant hearing loss in the opinion of the investigator and patients with primary ciliary dyskinesia (PCD) may be eligible only if
their hearing threshold at screening audiometry is 25dB or lower at frequencies 0.5-4 kHz.
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6.1 Information to be collected on screening failures

All patients/subjects who have signed informed consent but not entered into the next epoch
will have the study completion page for the screening epoch, demographics,
inclusion/exclusion, and serious adverse event (SAE) data collected. Adverse events that are
not SAEs will be followed by the investigator and collected only in the source data.

6.2 Patient demographics/other baseline characteristics

Patient demographic and baseline characteristic data to be collected on all patients include:
date of birth, age, sex, race, ethnicity, and source of patient referral. Relevant medical history
or current medical condition data include data present before signing informed consent.
Where possible, diagnoses and not symptoms will be recorded. History of pulmonary
exacerbations will be collected on a specific medical history CRF.

A standard 12 lead ECG will be performed at screening (Visit 1). For eligibility in the study
the interpretation of the tracing must be made by a qualified physician and documented. The
original ECGs, appropriately signed, should be collected and archived at the study site.

ECGs must be recorded after 10 minutes rest in the supine position to ensure a stable baseline.
The preferred sequence of cardiovascular data collection is ECG collection first, followed by
vital signs, blood sampling, and spirometry. The Fridericia QT correction formula (QTcF)
should be used for clinical decisions.

Each ECG tracing should be labeled with study number, subject initials, subject number, date
and time, and filed in the study site source documents. For any ECGs with subject safety
concerns, two additional ECGs should be performed to confirm the safety finding. If the ECG
findings are clinically relevant and would prevent the patient from participating in the study
(taking into account the overall status of the patient as well as the medication profile), the
patient should be recorded as a screen failure, should NOT be randomized and should not
receive treatment.

Clinically significant abnormalities should be recorded on the relevant section of the medical
history/Current medical conditions/AE CRF page as appropriate.

Investigators will have the discretion to record abnormal test findings on the medical history
CRF whenever in their judgment, the test abnormality occurred prior to the informed consent
signature.

Conditions associated with bronchiectasis disease and signs or symptoms including etiology
and age at diagnostic will be captured by using a specific BE-related Medical History CRF
page.

Baseline data (using a specific CRF as necessary) such as spirometry, previous hospital
admissions and exacerbations, baseline Medical Research Council (MRC) breathlessness
score, colonization with P. aeruginosa and other organisms, and radiological changes will be
collected for calculation of the Bronchiectasis Severity Index (BSI) for all patients. The BSI
will serve as a disease-specific severity assessment tool (Chalmers et al 2014).
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Previous medication to be listed includes information for all antibiotics and macrolides
administered within the last 12 months prior to Visit 1.

A sputum sample is required to be collected at Visit 1, cultured locally at the site and tested
for the presence of P. aeruginosa, to ensure patients meet the inclusion criteria.

6.2.1 Chest CT-scan

For each patient all reconstructed series from the most recent available digital computed
tomography (CT) chest scan images will be sent to the Central Reader for advanced
centralized image analysis. Before sending CT images to the Central Reader by secure file
transfer protocol (SFTP) server, courier or eRoom, all images will be de-identified. For each
patient CT images will be scored for the presence or absence of BE. Furthermore, all CT
images will be scored using the Bauman and Hartmann scoring systems to quantify the
presence and extend of key lung disease features including BE, airway wall thickening,
trapped air, parenchymal abnormalities and nodules. In addition for a subset of random
selected CT images, advanced image analysis of the most appropriatie series for each CT scan
will be executed in random order to develop the PRAGMA-BE scoring system.

For the development of the Airway Artery (AA) method for objective measurement of airway
dimensions CT images from a subset of approximately 30 patients will be used. The following
structures will be manually measured: airway lumen area (Aimer), airway outer area (Aouter)
and the area of the accompanying vessel (A) for all visible airway vessel pairs (100-300 per
scan) (de Jong et al 2005). From these measurements the following ratios will be computed:
Aouter/A; Ainner/A; Airway wall Area (AWA)/A. The automated airway and artery
extraction algorithm as developed by the central reader imaging group will subsequently be
tuned to match these manual annotations. Automated measurement will be further validated
by determining agreement with the same measures derived from manual annotation in this
patient cohort. Furthermore, the manual and automated AA-method will be compared to BE
and airway wall thickness sub-scores and LCI and spirometry outcomes.

Through image analysis quantitative image analysis parameters will be allocated for each
patient to CT images that will be included into the clinical database. The annotated images
will be stored within the secured hospital environment on the data storage facility of the
Central Reader.

Results from the Phase II study will be used to select the best image analysis strategy to
phenotype BE CT images and to fine-tune the automated AA method to be used for the Phase
III study.

6.3 Treatment exposure and compliance

Assessment of compliance will be based on the electronic patient diary to capture the number
of inhaled capsules in every morning and evening if applicable, and the number of unused
capsules returned per patient assessed by the ISC. The ISC will then inform the investigator
and/or study personnel who will then record the data in the CRF accordingly.

6.4 Efficacy

The following efficacy assessments will be performed:
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e P. aeruginosa: CFU (sputum) or semi-quantitative culture data (deep-throat cough swabs
for non-sputum producing patients)
e Other potentially pathogenic micro-organisms will be measured semi-quantitatively

2

e MICs of tobramycin and other selected antibiotics for P. aeruginosa isolates from patients
specimens (sputum or deep-throat cough swabs for non-sputum producing patients).

e Emergence of new bacteria from patients’ specimens (sputum or deep-throat cough swabs
for non-sputum producing patients).

e Sputum color (using a standard color chart) / volume of specimens from patients
e Anti-pseudomonal antibiotic use (other than study drug)

e Pulmonary exacerbations (total count, rate, severity and time of onset) and related signs
and symptoms

e Pulmonary function by using spirometry
e Patient reported outcomes (QOL-B, SGRQ, EQ5D, PGIC, PGIS)
e Lung clearance index (LCI) - will be performed at selected sites

6.4.1 Microbiological assessment

Sputum (preferably 2 specimens if possible) will be collected in sterile containers before
study drug administration at all treatment epoch and follow-up epoch visits. The first sputum
specimen will be used to culture for the presence of P. aeruginosa (quantitative test) and other
typical BE respiratory pathogens (including Klebsiella spp., Proteus spp. S aureus,
S maltophilia, A xylosoxidans, and Aspergillus species), qualitative test. The second specimen
will be used for testing sputum inflammatory biomarkers (see Section 6.6.4). Following
alternatives can be chosen, if a patient is unable to expectorate during the visit:

e Sputum will be induced at the baseline visit (Visit 2) as the pre-dose microbiology
specimen.

e At the other visits, a deep-throat cough swab will be collected for non-sputum
producing patients for microbiology specimens. Deep-throat cough swab specimens
will be evaluated semi-quantitatively.

e Patients may undergo a short physiotherapy session at any visit, if feasible, to enable
to expectorate spontaneously.

Tobramycin MIC values for P. aeruginosa will be determined for specimens obtained at the
visits listed previously to assess change in pathogen susceptibility to tobramycin before and
after the treatment. Other antibiotics MIC values, such as but not limited to, aztreonam,
ceftazidime, meropenem, imipenem, and ciprofloxacin will also be determined.

Treatment emerging pathogens will be determined at all visits during the treatment epoch and
follow-up epoch.

Microbiological analyses, including quantitative and qualitative tests and susceptibility testing,
will be performed centrally at a qualified microbiology laboratory. Details on the collection
and shipment of samples, generation of data and reporting of results by the microbiology
laboratory are provided in a separate laboratory manual.
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After plating, leftover sputum samples will be stored frozen for microbiome analysis and for
future evaluation. Results will be independently reported.

All P. aeruginosa isolates will be stored to enable further analysis, if warranted (for example,
but not limited to, genetic assessment of resistance mutations).

6.4.2 Sputum color and volume

A 24-hour sputum specimen will be collected from patients able to spontaneously produce
sputum immediately prior to each visit in the treatment and follow-up epochs. The patient will
bring this sputum specimen to the visit. Site personnel will measure the sputum volume and
record this on the appropriate CRF.

The color of the sputum specimen from patients (preferably the specimen collected at the visit)
will be assessed by using a standard color chart representing three typical gradations of color
and recorded on the appropriate CRF: mucoid (M; clear), mucopurulent (MP; pale
yellow/pale green), or purulent (P; dark yellow/dark green) (Murray et al 2009). Please refer
to Appendix 11 for the sputum color chart.

6.4.3 Anti-pseudomonal antibiotic use

The proportion of patients having anti-pseudomonal antibiotic and duration of treatment
(other than study drug) will be determined from the collection of concomitant medications
during the study.

A list of anti-pseudomonal antibiotics can be found in Appendix 12.

6.4.4 Pulmonary exacerbations

The rate, duration and primary precipitating factors of pulmonary exacerbations will be
assessed during the study. Pulmonary exacerbation episodes will be collected on a specific
CRF.

Pulmonary exacerbations are defined as: events for which it is clinically determined by the
site investigator that antibiotic therapy is required AND at least 3 of the following 6
symptoms, signs, or findings were present outside of normal variation:

1. Increased sputum volume, or change in viscosity / consistency or purulence for more than
24 hours;

Increased shortness of breath at rest or on exercise for more than 24 hours;
Increased cough for more than 24 hours;

Fever of >38° Celsius within the last 24 hours;

Increased malaise / fatigue / lethargy for more than 24 hours;

A reduction in forced expiratory volume in the first second of expiration (FEV1) or forced
vital capacity (FVC) of least 10% from screening;

AN I

A worsening of symptoms that either does not meet the above symptom definition but is
treated by the investigator with antibiotics, or that meets the symptom definition but is not
treated with antibiotics, is not considered a pulmonary exacerbation for the study.
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For the above reported signs and symptoms, additional information will be collected to
document if the reported signs and symptoms last for more than 48 hours.

Patients should be advised to contact the site when experiencing a pulmonary exacerbation for
advice. An unscheduled visit should occur within 2 working days of the event to confirm the
diagnosis, unless the patient is hospitalized and thus unable to attend the site. AEs/SAEs,
concomitant medications, and safety laboratory exams should be captured, as appropriate.

The start date for a pulmonary exacerbation recorded in the CRF should be the first day of
symptom worsening of at least 3 of the 6 symptoms, as defined above. The end of a
pulmonary exacerbation episode is marked by the return to pre-exacerbation symptom status.

An exacerbation might result in missed or rescheduled visit(s) and missing associated CRF
data in some circumstances.

Patients who develop a pulmonary exacerbation between screening and prior to treatment will
be screen failed but will be permitted to be re-screened once the inclusion/exclusion criteria
have been met (see exclusion criteria).

6.4.5 Pulmonary function tests

Pulmonary function testing will be performed locally at the site using locally available
spirometry equipment. FEV, FVC and FEF2s.75 values will be recorded on the CRF as
absolute volume measurements. The pre-dose values will be used as efficacy measurements.

Please refer to the Spirometry Guidance, in Appendix 5 for full details on scheduling and
performing spirometry.

6.4.6 Health-related Quality of Life

The PROs QOL-B, SGRQ, EQ-5D, PGIC, and PGIS questionnaires should always be
completed before any other assessments and in the above order (see Table 6-1 Assessment
schedule).

All patients/subjects will complete the PRO questions via a handheld electronic device or an
electronic tablet. Patients/subjects should be given sufficient space and time to complete all
study PROs. If patients/subjects experience any difficulties with submission after they
complete the PROs, the study staff should assist them with submitting their PRO responses.
Attempts should be made to collect responses to all PROs for all patients/subjects, including
from those who prematurely discontinue prior to the study evaluation completion visit,
however, if patients/subjects refuse to complete PROs, this should be documented in study
source records. Patient’s refusal to complete study PROs are not protocol deviations.

Completed questionnaires will be reviewed and examined by the investigator, before the
clinical examination, for responses that may indicate potential adverse events (AEs) or serious
adverse events (SAEs). The investigator should review not only the responses to the questions
in the questionnaires but also for any unsolicited comments written by the patient. If AEs or
SAEs are confirmed, then the physician must record the events as per instructions given in
Section 7.1 and Section 7.2 of the protocol. Investigators should not encourage the patients to
change the responses reported in the completed questionnaires.
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Quality of Life Questionnaire-Bronchiectasis (QOL-B)

The QOL-B is a bronchiectasis specific PRO instrument that has been recently developed
according to the principles in FDA 2009 PRO guidance (Quittner et al 2014). The QOL-B
consists of 8 domains (Respiratory Symptoms, Physical, Emotional, Social, and Role
Functioning, Vitality, Treatment Burden, and Health Perceptions), all have been developed
based on patient interviews and went through preliminary validation, its validity and
reliability has been confirmed. The respiratory domain is of particular interest. The minimal
important difference (MID) has been found to be 8 on this domain and have shown to be
responsive to treatment (Quittner et al 2015). The recall period is one week, and the responses
are graded on a 4-point Likert scale.

The instrument will be administered at each of the following study visits: baseline (Visit 2)
and each of the post-baseline visits. It must be administered at the beginning of each study
visit, before any measurements are taken (i.e., weight, lung function).

The appropriate language version(s) of the questionnaire will be used in each participating
country. The same language version of the questionnaire should be used by a particular
patient throughout the study.

The study coordinator should be familiar with the instrument and the associated user guides
and training materials provided. The patient should complete the questionnaire on his/her own
(no family members present) in a quiet area and be allowed to ask questions; however site
staff should take care not to influence the patient’s responses. The patient will be instructed to
provide the truest and for them best response.

While completing the PROs, the electronic device will prompt patients at appropriate intervals
to ensure that they respond to all questions to minimize missing data. At later visits patients
are not allowed to review their previous responses. The original questionnaire will be kept
with the patient’s file as the source document.

Exit Interviews

Novartis will conduct (by an entrusted external vendor) exit interviews with a subset of
patients completing this trial to evaluate the content validity of the QOL-B, with particular
emphasis on the Respiratory Symptoms subscale, as recommended in the feedback received
from the FDA. Exit interviews will be conducted in the United Kingdom only and the planned
recruitment is approximately 25 patients. Telephone interviews with the patients should be
conducted at the last follow-up visit after completion of the PRO questionnaires and
preferably prior to other assessments. The results will be independently reported.

St George’s Respiratory Questionnaire (SGRQ)

The SGRQ contains 50 items divided into two parts covering three aspects of health related to
BE: Part I covers "Symptoms" and is concerned with respiratory symptoms, their frequency
and severity; Part II covers "Activity" and is concerned with activities that cause or are limited
by breathlessness; Part II is also concerned with "Impacts" which covers a range of aspects
concerned with social functioning and psychological disturbances resulting from airways
disease. A score will be calculated for each of these three subscales and a "Total" score will
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also be calculated. In each case the lowest possible value is zero and the highest 100. Higher
values correspond to greater impairment of health status.

The 1 month recall version of the SGRQ will be used in this study.

The instrument will be administered at each of the following study visits: baseline (Visit 2),
Day 29 (Visit 103), end of treatment (Visit 106 or TD visit), and end of study (Visit 202).

The appropriate language version(s) of the questionnaire will be used in each participating
country. The same language version of the questionnaire should be used by a particular
patient throughout the study. If the validated local language is not available at the time of
enrollment (including HA and if required), the patient should not perform this assessment
throughout the study.

The study coordinator should be familiar with the instrument and the associated user guides
and training materials provided. The patient should complete the questionnaire in a quiet area
and be allowed to ask questions; however site staff should take care not to influence the
patient’s responses. The patient will be instructed to provide the truest and for them best
response.

Missing data should be avoided, therefore, the study coordinator will check the questionnaire
for completeness before the patient leaves the clinic, and if necessary, encourage the patient to
complete any missing responses. At later visits patients are not allowed to review their
previous responses. The original questionnaire will be kept with the patient’s file as the source
document.

Instrument scoring and handling of missing item data will be conducted in accordance with
the user guide for the SGRQ.

Utility Data Measure: Eurol QoL 5 Dimension (EQ-5D-3L) questionnaire

The EQ-5D-3L is a widely used, self-administered questionnaire designed to assess health
status in adults. The EQ-5D-3L contains six items designed to assess health status in terms of
a single index value or health utility score. One of the strengths of the EQ-5D approach is that
it allows "weighting" by the patient of particular health states and the generation of patient
utilities. Published weights are available that allow for the creation of a single summary health
utility score. Overall scores range from 0 to 1, with lower scores representing a higher level of
dysfunction.

The measure is divided into two distinct sections. The first section includes one item
addressing each of five dimensions (mobility, self-care, usual activity, pain/discomfort, and
anxiety/depression). Patients rate each of these items from "no problem," "some problem," or
"extreme problem." A composite health index is then defined by combining the levels for each
dimension. The second section of the questionnaire measures self-rated (global) health status
utilizing a vertically oriented visual analogue scale where 100 represents the "best possible
health state" and O represents the "worst possible health state." Respondents are asked to rate
their current health by placing a mark along this continuum. The recall period is "today," and
the questionnaire requires approximately 5 to 10 minutes to complete.

The questionnaire will be completed by patients at the visits specified in the table of
assessments. If the validated local language is not available at the time of enrollment
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(including HA and if required), the patient should not perform this assessment throughout the
study. Prior to completion, care should be taken to explain the appropriate completion of the
questionnaire and visual analogue scale. Efforts should be made to ensure thorough and
accurate completion of the measure before the subject leaves the clinic.

Patient Global Impression of Change (PGIC)

The PGIC is a single item PRO where the patient indicates their level of improvement (very
much worse, much worse, a little worse, no change, a little better, much better, and very much
better) relative to a previous time point (Hurst and Bolton 2004).

This questionnaire will be administered at the first visit since receiving treatment (day 8 Visit
102) and each of the subsequent post-baseline visits. If the validated local language is not
available at the time of enrollment (including HA and if required), the patient should not
perform this assessment throughout the study.

Patient Global Impression of Symptoms (PGIS)

The PGIS is a single item PRO where the patient provides their symptom assessment at that
time point on a 6-point response scale (No symptoms / Very Mild / Mild / Moderate / Severe /
Very Severe).

This questionnaire will be administered at baseline (Visit 2) and each of the post-baseline
visits. If the validated local language is not available at the time of enrollment (including HA
and if required), the patient should not perform this assessment throughout the study.

6.4.7 Lung clearance index (LCI)

LClI is being explored as a novel exploratory endpoint of lung disease severity and response to
inhaled antibiotic therapy in patients with BE. Published evidence suggests that ventilation
distribution as measured by LCI in BE is potentially more sensitive to changes in lung disease
than FEV; (Rowan et al 2014). Therefore, LCI will be included as an exploratory endpoint in
this study.

Standardization: Prior to study start, participating sites who do not have the equipment, will
be equipped. LCI protocols will be standardized and sites will be trained. Sites will complete
a qualification procedure (submission of practice tests) to a central reader and be certified to
conduct the procedure before study start. The central reader will receive tests measured during
the study, perform analysis and store LCI results.

Patients from the selected study sites equipped and trained will perform a multiple-breath
nitrogen washout test to obtain the LCI measurement. Refer to Table 6-1 for the assessment
schedule.

Incorporation of LCI into BE intervention studies will generate data on the responsiveness of
LCI as a potential endpoint in this disease population. This data is essential to study
performance and suitability of LCI as a potential non-invasive surrogate endpoint for use in
future trials.
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6.4.8 Appropriateness of efficacy assessments

The efficacy variables selected (see Section 6.4.1 through Section 6.4.7) are commonly used
for studies investigating the efficacy of antibiotics and/or the indication of BE, except
microbiome analysis and LCI, which are novel methodologies. Microbiological data will
assess the direct impact of the drug on the pathogens, while spirometric data and pulmonary
exacerbations are representative for the control of BE overall.

6.5 Safety

The following assessments will be performed to assess study treatment safety:

e Adverse events, Serious adverse events

e Physical examination and vital signs

e C(linical chemistry, Hematology

e Urinalysis and dipstick

e Post-inhalation events

e Bronchial hyperreactivity measured by change in FEV 1% predicted post-inhalation

e Audiology (will be performed at selected sites and in patients who have oto-toxic AEs
during the study)

e Serum pregnancy (females of child bearing potential)
e Adverse events of special interest (ototoxicity/hemoptysis/renal)
e Hospitalizations for respiratory-related AE

6.5.1 Physical examination

Physical examination will include the examination of general appearance, skin, neck
(including thyroid), eyes, ears, nose, throat, lungs, heart, abdomen, back, lymph nodes,
extremities, vascular and neurological. If indicated based on medical history and/or symptoms,
additional exams may be performed.

Information for all physical examinations must be included in the source documentation at the
study site. Clinically relevant findings that are present prior to signing informed consent must
be included in the Medical History part of the CRF. Significant findings made after first
administration of investigational drug which meet the definition of an Adverse Event must be
recorded on the Adverse Event section of the CRF.

6.5.2 Vital signs

Systolic/diastolic blood pressure, radial pulse rate (over a 30 s interval), respiratory rate and
body temperature will be recorded at Visit 1 (screening), start of treatment epoch (Visit 101),
end of the treatment epoch (Visit 106), and end of the follow-up epoch (Visit 202). Single
measurements will be performed before inhalation of study medication in the case of a dosing
visit.

All blood pressure measurements should be taken after the patient has rested in the sitting
position for at least 10 min.
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6.5.3 Height and weight

The patient’s height in centimeters (cm) and body weight (to the nearest 0.1 kilogram [kg] in
indoor clothing, but without shoes) will be measured. Refer to Table 6-1 for the assessment
schedule.

6.5.4 Laboratory evaluations

A central laboratory will be used for analysis of all specimens collected. Details on the
collections, shipment of samples and reporting of results by the central laboratory are
provided to investigators in the laboratory manual.

Clinically notable laboratory findings are defined in Appendix 1.

6.5.4.1 Hematology

Hemoglobin, hematocrit, red blood cell count, white blood cell count with differential, and
platelet count will be measured.

6.5.4.2 Clinical chemistry

Urea (or BUN), creatinine, glucose, total bilirubin, aspartate aminotransferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase, gamma glutamyl transpeptidase, sodium,
potassium, chloride, calcium, bicarbonate, phosphate, total protein, albumin, and uric acid will
be measured. Based on serum creatinine values, estimated glomerular filtration rate (eGFR)
will be calculated using the MDRD (Modification of Diet in Renal Disease) criteria.

6.5.4.3 Urinalysis

Measurements for specific gravity, protein (proteinuria at all visits, urine albumin-creatinine
ratio and urine protein-creatinine ratio at baseline and when renal alert criteria are met),
glucose (glycosuria), and blood (hematuria) in urine will be performed. White blood cell and
red blood cell sediments will also be measured.

6.5.5 Post-inhalation events

Events occurring within 5 minutes after inhalation of the study treatment (post-inhalation
events) will be observed at the site by site personnel at Visits 101, 102, 103, 104, 105 and 106.
The ISC should supervise the study treatment inhalation by the patients whether an event
occurred or not.

If the event is determined to be an adverse event, this should be recorded on the Adverse
Event CRF. In addition, event details will also be captured in the Post-inhalation Adverse
Event CRF. For post-inhalation events that are determined not to be an adverse event, event
details will be recorded in the Post-inhalation clinical events CRF.

If a patient prematurely discontinues study drug, airway reactivity should be assessed at the
treatment discontinuation (TD) visit provided the patient agrees to inhale study medication
during the visit.
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6.5.6 Bronchial hyperreactivity

Bronchial hyperreactivity will be measured as the acute relative change from pre-dose to
30415 minutes post-dose in FEV1% predicted at Visits 101, 102, 103, 104, 105 and 106. A
change of 20% or more is considered a clinically significant indication of bronchospasm/
bronchial hyperreactivity.

It is at the investigators discretion to initiate treatment with a bronchodilator prior to
inhalation of study treatment or to consider discontinuation of study treatment in the case that
bronchial hyperreactivity is experienced.

If a patient prematurely discontinues study drug, airway reactivity should be assessed at the
treatment discontinuation (TD) visit provided the patient agrees to inhale study medication
during the visit.

6.5.7 Audiology

The patient should be questioned at each visit about the occurrence of any hearing
abnormalities. If any such change is suspected by the patient, the investigator should have the
case assessed and followed up by an audiologist, regardless of whether or not the site
participates in the audiology sub-study. Audiological assessments will be conducted at
selected study sites at Visits 2, 103, 104, 105, 106 (or discontinuation visit) and also at follow-
up visits 201 and 202, as relevant. For patients whose audiology is normal up to and including
the end of the treatment epoch (Visit 106), there is no need for additional audiology at Visits
201 and 202. If the audiology is abnormal at any visit, it should be repeated at all following
visits including the end of study visit.

Patients will have auditory acuity measured using a standard dual-channel audiometer at
frequencies from 250 Hz to 8 kHz. Measurements of interoctaves are not necessary. An
audiogram (pure-tone air conduction) and tympanogram will be performed by an audiologist.
Bone conduction will be performed if the air conduction shows a decrease of 20 dB from the
patient’s pre-dose measurements in either ear. Novartis and the investigator must be notified
within 5 working days if a 20 dB drop versus as compared to the most recent pre-dose value
(either screening or baseline) is noted in either ear. In this case, the patient will be withdrawn
from treatment and monitored until auditory acuity values return to baseline or until the
follow-up visit, whichever occurs first. Only at the baseline visit (Visit 2), the audiology
assessment must be performed prior to dosing. At the following visits, audiology can be
performed within 3 days before or after the assigned visit.

6.5.8 Pregnancy and assessments of fertility

All female patients after the onset of menarche who are not surgically sterile will have a
serum pregnancy test performed by the central laboratory from the blood sample taken for
safety laboratory examination at Visits 1 and 106. Additionally, a urine pregnancy test will be
done at Visits 2 and 202. A positive serum pregnancy test at Visit 1 leads to the exclusion of
the patient from the study prior to the start of study treatment administration. In case of a
positive urine pregnancy test at Visit 2, the patient must not commence inhalation of study
medication. In these cases, a serum pregnancy test must be performed and the results awaited
to verify the pregnancy. If a serum pregnancy test is determined to be positive, the patient
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must be discontinued from the trial. In case of positive test results, the pregnancy must be
followed up until after birth.

6.5.9 Adverse events of special interest

Certain events have been identified in the TIP AE profile for cystic fibrosis which will have a
more detailed assessment. If an adverse event regarding ototoxicity and/or hemoptysis is
reported, specific data which may include symptoms, medical history and relevant local
assessment will be collected by using a specific CRF.

6.5.10 Hospitalizations for respiratory-related adverse events

Hospitalizations for respiratory-related adverse events will be recorded on a specific CRF.
The rate and duration of hospitalization due to serious respiratory-related AEs will be
determined, based on the information collected in the CRF.

6.5.11 Appropriateness of safety measurements

The use of systemic aminoglycosides in humans has been related to eighth cranial nerve
impairment (Guthrie 2008) manifested as both auditory and vestibular toxicity. The
audiological assessment (Section 6.5.7) and questioning the patient at each visit for hearing
abnormalities have been included in this study to closely monitor the hearing ability of
patients exposed to TIP. Renal function is surveyed by clinical chemistry assessments as
nephrotoxic effects have been reported from systemic aminoglycosides (Martinez-Saldago et
al 2007). All other safety assessments selected are standard for the indication BE and this
patient population.

6.6 Other assessments

6.6.1 Resource utilization

At each scheduled and unscheduled visit, respiratory healthcare resource utilization for
hospitalizations will be assessed and recorded on the appropriate CRF. Hospitalization will be
defined as any visit to the hospital requiring an overnight stay. The total length of stay
including date of admission and discharge will be recorded for respiratory-related in-patient
hospitalizations.

Any procedures performed during the hospitalization will be recorded in the appropriate CRF.

If AEs or SAEs are confirmed then the physician must record the events as per instructions
given in the protocol.

6.6.2 Pharmacokinetics

Pharmacokinetic properties of tobramycin from different doses of TIP o.d. and b.i.d. will be
assessed at Visits 101, 102 and 104.

It is expected that few patients will be able to expectorate spontaneously multiple sputum
samples at a given visit. As patients are required to provide pre-dose sputum samples for
microbiology assessment (primary endpoint), for the PK sputum specimens all patients will be
requested to provide specimens of sputum post-dose per specified interval, at Visits 101 (0-1
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h and 1-2 h post-dose measured time interval from the completion of study drug
administration), at Visit 102 (5-6 h) and Visit 104 (3-4 h). Sputum samples for tobramycin
concentration testing must be at least 200 mg in weight (0.2 ml in volume) and must not be
saliva. In patients who are not able to spontaneously produce sputum, one specimen of
induced sputum post-dose per specified interval will be collected. No induced sputum sample
for PK will be collected at baseline in patients who had induced sputum pre-dose for
microbiology assessments.

All patients will also provide serum specimens at Visits 101 and 102 (one specimen per
specified interval): 0-1 hours, 1-2 hours, post-dose (measured time interval from the
completion of study drug administration).

To evaluate serum PK in approximately 16 patients on active treatment, at least 20-22 patients
from each cohort (at least 60 total patients) will participate in a PK sub-study. All patients will
be asked to participate in the sub-study until enrollment is fulfilled for each cohort. Patients in
this PK subset (20-22 patients/ cohort) will instead provide one serum specimen per specified
interval at Visits 101 and 102: pre-dose and post-dose 0-1, 1-2, 3-4 and 5-6 h.

If there is more than one serum or sputum sample to be collected per visit, there has to be a
minimum of one hour difference between consecutive sampling points. Samples will be
obtained from a peripheral site by phlebotomy or through a temporary i.v. site, but not
through an existing central access or catheter.

If a patient discontinues early and is on study drug, the patient will be asked to provide an
extra serum and sputum specimen at the treatment discontinuation (TD) visit.

A separate laboratory manual will be provided with instructions on tube labeling, sample
collection, processing, storage conditions and shipping of specimens.

The time of sputum and blood collection is to be recorded (e.g. actual time of dosing and
actual times of sputum/blood collection have to be recorded on the PK sputum and blood
collection CRF pages).

6.6.3 DNA Sampling

Pharmacogenetics

The Study includes an optional DNA component which requires a separate informed consent
signature if the patient agrees to participate. It is required as part of this protocol that the
Investigator presents these options to the patient.

Exploratory DNA research studies are planned as a part of this study with the objectives of
identifying inherited genetic factors which may (1) be related to bronchiectasis, (2) be related
to severity of underlying disease (3) predict response to treatment with TIP, (4) predict
relative susceptibility to drug-drug interactions, or (5) predict genetic predisposition to side
effects. We hope to develop a better understanding of bronchiectasis and how subjects
respond to TIP.

In addition, recent advances in genotyping technologies have made genome-wide approaches
possible. Genome-wide studies may also be undertaken within the restricted scope of these
studies as described above.
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A blood sample will be collected at Visit 101 in an EDTA tube. After collection, the sample
must be inverted several times to prevent clotting. If the blood draw at Visit 101 is missed, the
sample should be taken at the next visit that a blood draw is already scheduled. Samples will
be shipped to the central lab for DNA extraction. The extracted DNA will then be transferred
to a designated laboratory for pharmacogenetic analysis and storage. Any results from the
pharmacogenetic analysis will be reported separately.

A separate laboratory manual will be provided with detailed information on sample collection,
handling, and shipment. The sample collection date and exact time must be entered on the
sample collection CRF page.

Any DNA derived from the sample that remains after analysis may be stored for up to 15
years to address scientific questions related to bronchiectasis. Refer to the Assessment
Schedule table, for the time schedule for pharmacogenetic blood sampling.

Patients participating in this optional DNA component will be asked to provide consent for
long term storage of their blood specimens (for DNA extraction). Samples will be transported
to an accredited tissue bank for storage. Anonymized samples and the linked anonymized
clinical data will be made available to the scientific community at large. All projects utilizing
stored samples or data would require approval from the appropriate research ethics
committees. DNA is being stored as part of a larger biobank because there have been no large
genetic studies of adult bronchiectasis and therefore samples from this study and other similar
studies offer the possibility to perform important future research into the genetic determinants
of P. aeruginosa colonization in bronchiectasis.

6.6.4 Other biomarkers

Airway inflammation will be explored by assessing sputum and serum/plasma inflammatory
markers, which may include: human C-reactive protein (CRP) in serum performed at central
lab, and sputum: neutrophil elastase, myeloperoxidase (MPO), and other inflammatory
mediators will be performed at a designated lab. Pre-dose sputum specimens will be stored at
a designated lab and shipped grouped in batches for central analyses. Classical microbiology
assessments for the primary endpoint will be prioritized: for patients able to produce more
than one sputum sample, a second sample will be collected for inflammatory biomarkers. For
patients who are able to produce only one sample, sputum biomarkers will not be tested.
Available results will be reported independently.

With patient consent, sputum samples will be stored for up to 15 years for additional
biomarker testing. These samples will be transported to an accredited tissue bank, for long
term storage according to European regulations on data protection and use of human
biological samples, and will be made available to the scientific community at large for
research into bronchiectasis. This is justified, as currently there are few published data
regarding biomarkers of treatment response in bronchiectasis and we anticipate that new
biomarkers will emerge following completion of the study. Biomarker data may be linked to
anonymized patient data from the study.
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6.6.5 Patient diaries

All patients will be provided with an electronic Patient Diary to record dosing of study
treatment (number of inhaled capsules every morning and evening during the treatment

epoch).
7 Safety monitoring
71 Adverse events

An adverse event (AE) is any untoward medical occurrence (e.g., any unfavorable and
unintended sign [including abnormal laboratory findings], symptom or disease) in a subject or
clinical investigation subject after providing written informed consent for participation in the
study until the end of study visit. Therefore, an AE may or may not be temporally or causally
associated with the use of a medicinal (investigational) product.

In addition, all reports of intentional misuse and abuse of the product are also considered an
adverse event irrespective if a clinical event has occurred.

The occurrence of adverse events must be sought by non-directive questioning of the patient
at each visit during the study. Adverse events also may be detected when they are volunteered
by the patient during or between visits or through physical examination findings, laboratory
test findings, or other assessments.

Abnormal laboratory values or test results constitute adverse events only if they fulfill at least
one of the following criteria:

e they induce clinical signs or symptoms,

e they are considered clinically significant,

e they require therapy.

Clinically significant abnormal laboratory values or test results must be identified through a
review of values outside of normal ranges/clinically notable ranges, significant changes from
baseline or the previous visit, or values which are considered to be non-typical in patient with
underlying disease. Investigators have the responsibility for managing the safety of individual

patient and identifying adverse events. Alert ranges for laboratory and other test abnormalities
are included in Appendix 1.

Adverse events must be recorded in the Adverse Events CRF under the signs, symptoms or
diagnosis associated with them, accompanied by the following information:
e the severity grade
e mild: usually transient in nature and generally not interfering with normal activities
e moderate: sufficiently discomforting to interfere with normal activities
e severe: prevents normal activities
e its relationship to the study treatment (no/yes)

e its duration (start and end dates) or if the event is ongoing an outcome of not
recovered/not resolved must be reported.
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e whether it constitutes a serious adverse event (SAE — See Section 7.2 for definition of
SAE)

e action taken regarding study treatment

All adverse events must be treated appropriately. Treatment may include one or more of the
following:

e no action taken (e.g. further observation only)

e study treatment dosage adjusted/temporarily interrupted

e study treatment permanently discontinued due to this adverse event
e concomitant medication given

e non-drug therapy given

e patient hospitalized/patient’s hospitalization prolonged (see Section 7.2 for definition of
SAE)

e its outcome (not recovered/not resolved; recovered/resolved; recovering/resolving,
recovered/resolved with sequelae; fatal; or unknown)

Once an adverse event is detected, it must be followed until its resolution or until it is judged
to be permanent, and assessment must be made at each visit (or more frequently, if necessary)
of any changes in severity, the suspected relationship to the study drug, the interventions
required to treat it, and the outcome.

Information about common side effects already known about the investigational drug can be
found in the Investigator Brochure (IB). This information will be included in the patient
informed consent and should be discussed with the patient during the study as needed. Any
new information regarding the safety profile of the medicinal product that is identified
between IB updates will be communicated as appropriate, for example, via an Investigator
Notification or an Aggregate Safety Finding. New information might require an update to the
informed consent and has then to be discussed with the patient.

The investigator must also instruct each patient to report any new adverse event (beyond the
protocol observation period) that the patient, or the patient’s personal physician, believes
might reasonably be related to study treatment. This information must be recorded in the
investigator’s source documents; however, if the AE meets the criteria of an SAE, it must be
reported to Novartis.

7.2 Serious adverse events

7.21 Definition of SAE

An SAE is defined as any adverse event [appearance of (or worsening of any pre-existing)]
undesirable sign(s), symptom(s) or medical conditions(s)) which meets any one of the
following criteria:

e s fatal or life-threatening
e results in persistent or significant disability/incapacity
e constitutes a congenital anomaly/birth defect
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e requires inpatient hospitalization or prolongation of existing hospitalization, unless
hospitalization is for:

e routine treatment or monitoring of bronchiectasis, not associated with any
deterioration in patient’s condition (e.g. preplanned prophylactic i.v. antibiotic
therapy)

e clective or pre-planned treatment for a pre-existing condition that is unrelated to the
indication under study and has not worsened since signing the informed consent

e treatment on an emergency outpatient basis for an event not fulfilling any of the
definitions of a SAE given above and not resulting in hospital admission

e social reasons and respite care in the absence of any deterioration in the patient’s
general condition

e is medically significant, e.g. defined as an event that jeopardizes the patient or may
require medical or surgical intervention.

All malignant neoplasms will be assessed as serious under “medically significant” if other
seriousness criteria are not met.

Life-threatening in the context of a SAE refers to a reaction in which the patient was at risk of
death at the time of the reaction; it does not refer to a reaction that hypothetically might have
caused death if it were more severe (see Annex IV, ICH-E2D Guideline).

Medical and scientific judgment should be exercised in deciding whether other situations
should be considered serious reactions, such as important medical events that might not be
immediately life threatening or result in death or hospitalization but might jeopardize the
patient or might require intervention to prevent one of the other outcomes listed above.
Examples of such events are intensive treatment in an emergency room or at home for allergic
bronchospasm, blood dyscrasias or convulsions that do not result in hospitalization or
development of dependency or abuse (see Annex IV, ICH-E2D Guideline).

Any suspected transmission via a medicinal product of an infectious agent is also considered a
serious adverse reaction.

7.2.2 SAE reporting

To ensure patient safety, every SAE, regardless of causality, occurring after the patient has
provided informed consent and until 30 days after the last study visit must be reported to
Novartis within 24 hours of learning of its occurrence. Any SAEs experienced after the 30 day
period after the last study visit should only be reported to Novartis if the investigator suspects
a causal relationship to study treatment.

All follow-up information for the SAE including information on complications, progression of
the initial SAE and recurrent episodes must be reported as follow-up to the original episode
within 24 hours of the investigator receiving the follow-up information. An SAE occurring at
a different time interval or otherwise considered completely unrelated to a previously reported
one must be reported separately as a new event.

Information about all SAEs (either initial or follow-up information) is collected and recorded
on the paper Serious Adverse Event Report Form. The investigator must assess the
relationship to each specific component of study treatment, complete the SAE Report Form in
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English, and send the completed, signed form by fax within 24 hours after awareness of the
SAE to the local Novartis Drug Safety and Epidemiology Department. The telephone and fax
number of the contact persons in the local department of Drug Safety and Epidemiology,
specific to the site, are listed in the investigator folder provided to each site. The original copy
of the SAE Report Form and the fax confirmation sheet must be kept with the case report
form documentation at the study site. Follow-up information should be provided using a new
paper SAE Report Form stating that this is a follow-up to a previously reported SAE.

Follow-up information provided must describe whether the event has resolved or continues, if
and how it was treated, whether the treatment code was broken or not and whether the patient
continued or withdrew from study participation. Each re-occurrence, complication, or
progression of the original event must be reported as a follow-up to that event regardless of
when it occurs.

If the SAE is not previously documented in the Investigator’s Brochure or Package Insert
(new occurrence) and is thought to be related to the study treatment a Drug Safety and
Epidemiology Department associate may urgently require further information from the
investigator for health authority reporting. Novartis may need to issue an Investigator
Notification (IN) to inform all investigators involved in any study with the same study
treatment that this SAE has been reported. Suspected Unexpected Serious Adverse Reactions
(SUSARs) will be collected and reported to the competent authorities and relevant ethics
committees in accordance with EU Guidance 2011/C 172/01 or as per national regulatory
requirements in participating countries.

7.3 Liver safety monitoring

Tobramycin is not metabolized in the liver and therefore a hepatotoxicity effect is not
expected following exposure to TIP. Standard serum chemistry, including liver enzymes, will
be monitored during the study.

7.4 Renal safety monitoring

The following two categories of abnormal renal laboratory values have to be considered
during the course of the study:

e Serum renal event:

e confirmed (after >24h) increase in serum creatinine of 25 — <50% compared to
baseline during normal hydration status

e acute kidney injury: confirmed serum creatinine increase >50% compared to baseline
e Urine renal event
e confirmed new onset (>3+) proteinuria
e confirmed new onset (>3+) hematuria
Every renal laboratory trigger or renal event occurring after randomization as defined in Table

14-1 in Appendix 2 should be followed up by the investigator or designated personnel at the
trial site as summarized in Appendix 2.
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7.5 Reporting of study treatment errors including misuse/abuse

Medication errors are unintentional errors in the prescribing, dispensing, administration or
monitoring of a medicine while under the control of a healthcare professional, patient or
consumer (EMA definition).

Misuse refers to situations where the medicinal product is intentionally and inappropriately
used not in accordance with the protocol.

Abuse corresponds to the persistent or sporadic, intentional excessive use of a medicinal
product, which is accompanied by harmful physical or psychological effects.

Study treatment errors and uses outside of what is foreseen in the protocol will be collected in
the DAR (dose administration record) CRF irrespective of whether or not associated with an
AE/SAE and reported to Safety only if associated with an SAE. Misuse or abuse will be
collected and reported in the safety database irrespective of it being associated with an

AE/SAE.
Treatment error Document in Dose Document in AE CRF Complete SAE form
type Administration (DAR)
CRF (Yes/No)
Unintentional study Yes Only if associated with  Only if associated with an
treatment error an AE SAE
Misuse/Abuse Yes Yes, Yes, even if not associated

with a SAE

7.6 Pregnancy reporting

To ensure patient safety, each pregnancy occurring after signing the informed consent must be
reported to Novartis within 24 hours of learning of its occurrence. The pregnancy should be
followed up to determine outcome, including spontaneous or voluntary termination, details of
the birth, and the presence or absence of any birth defects, congenital abnormalities, or
maternal and/or newborn complications.

Pregnancy must be recorded on the Pharmacovigilance Pregnancy Form and reported by the
investigator to the local Novartis Drug Safety and Epidemiology Department. Pregnancy
follow-up should be recorded on the same form and should include an assessment of the
possible relationship to the study treatment.

Any SAE experienced during the pregnancy and unrelated to the pregnancy must be reported

on a SAE form.
8 Data review and database management
8.1 Site monitoring

Before study initiation, at a site initiation visit or at an investigator’s meeting, a Novartis or
CRO representative will review the protocol and CRFs with the investigators and their staff.
During the study, Novartis and CRO employ several methods of ensuring protocol and GCP
compliance and the quality/integrity of the sites’ data. The field monitor will visit the site to
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check the completeness of patient records, the accuracy of entries on the (e)CRFs, the
adherence to the protocol and to Good Clinical Practice, the progress of enrollment, and to
ensure that study treatment is being stored, dispensed, and accounted for according to
specifications. Key study personnel must be available to assist the field monitor during these
visits.

The investigator must maintain source documents for each patient in the study, consisting of
case and visit notes (hospital or clinic medical records) containing demographic and medical
information, laboratory data, electrocardiograms, and the results of any other tests or
assessments. All information on CRFs must be traceable to these source documents in the
patient's file. The investigator must also keep the original informed consent form signed by
the patient (a signed copy is given to the patient).

The investigator must give the monitor access to all relevant source documents to confirm
their consistency with the CRF entries. Novartis or CRO monitoring standards require full
verification for the presence of informed consent, adherence to the inclusion/exclusion criteria,
documentation of SAEs, and of data that will be used for all primary variables. Additional
checks of the consistency of the source data with the CRFs are performed according to the
study-specific monitoring plan.

8.2 Data collection

Designated investigator staff will enter the data required by the protocol into the CRFs using
fully validated software that conforms to US CFR 21 Part 11 requirements. Designated
investigator site staff will not be given access to the EDC system until they have been trained.
Automatic validation programs check for data discrepancies and, by generating appropriate
error messages, allow the data to be confirmed or corrected before transfer of the data to the
CRO working on behalf of Novartis. The Investigator must certify that the data entered into
the CRFs are complete and accurate. After database lock, the investigator will receive copies
of the patient data for archiving at the investigational site.

8.3 Database management and quality control

Novartis staff (or CRO working on behalf of Novartis) review the data entered into the CRFs
by investigational staff for completeness and accuracy and instruct the site personnel to make
any required corrections or additions. Queries are sent to the investigational site using an
electronic data query. Designated investigator site staff is required to respond to the query and
confirm or correct the data. If the electronic query system is not used, a paper Data Query
Form will be faxed to the site. Site personnel will complete and sign the faxed copy and fax it
back to Novartis staff that will make the correction to the database. The signed copy of the
Data Query Form is kept at the investigator site.

Concomitant medications entered into the database will be coded using the WHO Drug
Reference List, which employs the Anatomical Therapeutic Chemical classification system.
Concomitant procedures, non-drug therapies and adverse events will be coded using the
Medical dictionary for regulatory activities (MedDRA) terminology.
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Laboratory samples will be processed centrally and the results will be sent electronically to
Novartis (or a designated CRO).

Patients/subjects will fill in their PRO data via a handheld electronic device or an electronic
site based tablet. The system will be supplied by a vendor(s), who will also manage the
database. The database will be sent electronically to Novartis personnel (or designated CRO).

Randomization codes and data about all study drug(s) dispensed to the patient and all dosage
changes will be tracked using an Interactive Response Technology (IRT).

Each occurrence of a code break via IRT will be reported to the clinical team and monitor.
The code break functionality will remain available until study shut down or upon request of
Novartis.

The occurrence of relevant protocol deviations will be determined. After these actions have
been completed and the database has been declared to be complete and accurate, it will be
locked and the treatment codes will be unblinded and made available for data analysis. Any
changes to the database after that time can only be made after written agreement by Novartis
Development management.

DNA samples:

To maximize confidentiality, all samples and the information associated with the samples will
be double-coded to prevent the exposure of the subject’s information and identity. This
double-coding process allows the accredited tissue bank to go back and destroy the sample at
the subject’s request. In addition, sample information is stored in one secured database while
genetic data is stored in an independent secured database.

The use of DNA to search for biomarkers of disease and drug action is exploratory. Any
results from this DNA study will not be placed in the patient’s medical records.

8.4 Data Monitoring Committee

An independent data monitoring committee (DMC) will be set-up to review AE / SAE data
and provide the Sponsor with guidance on safety issues.

SAEs will be reviewed on a regular basis. The DMC will also perform a pre-planned review
of AE and additional pre-defined safety data as described in the DMC charter.

The membership of the DMC and the responsibilities of the DMC and Novartis will be
defined in a separate ‘DMC Charter’ document. The DMC Charter will include information
about data flow, purpose and timings of DMC meetings, communication strategy, procedures
for ensuring confidentiality, procedures to address conflicts of interest and statistical
monitoring guidelines.

8.5 Adjudication Committee
Not required.
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9 Data analysis

The study is characterized by 3 cohorts. Each of them consists of TIP, TIP/placebo cyclical, or
placebo in a ratio of 2:2:1 for blinding purposes. For the efficacy analysis the placebo patients
will be pooled from the three cohorts. For the safety analysis, placebo patients across the three
cohorts will not be pooled. Data will be summarized and analyzed by treatment groups.

9.1 Analysis sets

The full analysis set (FAS) will include all randomized patients who received at least one dose
of study drug. Following the intent-to-treat principle, patients will be analyzed according to
the treatment they are assigned to at randomization, which may be different from the actual
treatment received._Patients who are mistakenly randomized or who have not taken double
blind study drug will be excluded from the FAS.

The per-protocol set (PPS) population will include all patients in the FAS without any major
protocol deviations.

The safety set is defined as patients who received at least one dose of study drug. In all safety
analyses patients will be analyzed according to the actual treatment received.

The analysis of the primary objective will be performed on the FAS. The PPS will be used for
the supportive analysis of the primary variable. The FAS will also be used for the analysis of
all other efficacy variables. The safety set will be used in the analysis of all safety variables.

9.2 Patient demographics and other baseline characteristics

Descriptive statistics for patient demographics data including age, weight, height, gender, and
other baseline characteristics will be provided to describe the study population both for
overall population and by treatment groups. Categorical variables will be summarized with
the number and percentage of patients in each category. Continuous variables will be
summarized using descriptive statistics including number of patients, mean, standard
deviation (SD), median, minimum and maximum.

9.3 Treatments

The prescribed dosing regimens are two o.d. (3, and 5 capsules per day) and one b.i.d. (4
capsules twice per day) for TIP, TIP/placebo cyclical and placebo. Descriptive statistics will
be provided by treatment group for the duration of treatment and the percent compliance to
study drug by treatment groups. The reasons for dose changes and interruptions will be
tabulated with number and percentage.

The number and percentage of patients taking concomitant medications will be summarized
by treatment and by ATC classes and preferred terms. Each concomitant medication could be
classified by more than one ATC class and will be counted for each. Summary tables will be
created for concomitant medications started prior to study drug, started on or after start of
study drug and for non-CF BE related medications started on or after start of study drug.

Duration of exposure (days) will defined as end date of study medication in on-treatment
phase minus start date of study medication in on-treatment phase plus 1 day. The total
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duration of exposure in the TIP/placebo cyclical arm will be the sum of duration from the two
treatment cycles. The duration of exposure will be presented with standard descriptive
statistics (n, mean, SD, minimum, median and maximum) and with number and percentage
for pre-defined categories (<28 days, 29-56 days, 57-84 days, 85-112 days and >113 days.

Discontinuations of study (yes/no) will be summarized with number and percentage of
patients by treatment groups.

Treatment compliance with study medication over the study period will be summarized.

9.4 Analysis of the primary variable(s)
The analysis of the primary efficacy variable will be based on the FAS.

9.4.1 Variable(s)

The primary efficacy variable is the absolute change in the bacterial load in sputum as
assessed by the change in log10 colony forming units (CFUs) of P. aeruginosa from baseline
to Day 29 of treatment.

Baseline is defined as the last measurement prior to the first dose of blinded study medication.

9.4.2 Statistical model, hypothesis, and method of analysis

The comparisons of TIP 3 capsules o0.d, 5 capsules OD, and 4 capsules b.i.d versus placebo
will be evaluated by testing the following null hypothesis (HO) versus the alternative
hypothesis (Ha):

HO: TIP treatment group is equal to placebo group in bacterial load in sputum at Day 29
Ha: TIP treatment group is not equal to placebo group in bacterial load in sputum at Day 29

The primary efficacy endpoint will be analyzed using the analysis of covariance (ANCOVA)

| model. The model will contain treatment,-eohort; baseline CFU, and baseline macrolide use.
Pairwise comparisons of TIP dosing groups will be conducted versus placebo. To control the
family-wise type-I error rate (three dose levels vs. placebo) at the two-sided 5% significance
level, the step-wise Dunnett procedure will be used.

For the primary efficacy analysis, patients from treatment arms TIP and TIP/placebo cyclical
regimen will be pooled for each cohort. This is possible because all patients within the same
cohort on the TIP treatment arms (cyclical or continuous) are receiving the same treatment
during the first 28 days. Placebo patients will be pooled across the 3 cohorts, as the number of
placebo capsules is not expected to influence the change in P. aeruginosa bacterial counts.

The estimated adjusted treatment difference (TIP — placebo) will be displayed along with the
associated standard error, 2-sided 95% confidence interval (CI), and p-value (2-sided).

9.4.3 Handling of missing values/censoring/discontinuations

No missing value imputation will be implemented for the primary efficacy analysis. Various
imputation methods will be explored to handle missing values due to censoring or
discontinuations in the sensitivity analyses.
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To account for patients who require treatment with anti-pseudomonal drugs for exacerbation,

a sensitivity analyses will be performed exeluding patient-datafrom-the-start-day-of systemie
anti-psendomeonal-treatment-using multiple imputations for the relevant efficacy endpoints.

Details of the sensitivity analyses will be specified in the statistical analysis plan prior to
database lock.

944 Supportive analyses

The non-parametric Mann-Whitney-Wilcoxon test will be carried out as a sensitivity analysis
due to the potential non-normality of the CFU data.

The primary efficacy analysis will be repeated in the PP population as a supportive analysis.
9.5 Analysis of secondary variables

9.5.1 Efficacy variables

For efficacy analysis, patients assigned to placebo arms will be pooled across the 3 cohorts, as
the number of placebo capsules is not expected to impact the efficacy assessments. Unless
otherwise specified, the following analysis will be conducted both over the treatment epoch
(through Day 113) and over the study period (through Day 169).

9.5.1.1 P. aeruginosa colony forming units (CFU)

Anti-microbial efficacy of TIP versus placebo over the entire study duration, as measured by
the absolute change in P. aeruginosa colony forming units (CFU) in sputum from baseline to
each post-baseline visit, other than Visit 103, will be assessed by biotype and sum of all
biotypes with the same ANCOVA model as specified for the primary efficacy variable.

9.5.1.2 Pulmonary exacerbation

The following pulmonary exacerbation-related parameters over the treatment epoch (through
Day 113) and the study period will be summarized by treatment (pulmonary exacerbation is
defined in Section 6.4.4). The analysis will be performed by exacerbation category wherever
specified in the analysis plan. The following analysis will also be repeated in the subgroup of
patients who had 3 or more pulmonary exacerbations within 12 months prior to screening, if
data permit.

e Time to first pulmonary exacerbation by exacerbation category
| e The annual rate of pulmonary exacerbations by-exacerbation-eategeryoverall
e Duration of pulmonary exacerbations in days by exacerbation category
e The percentage of patients with at least one pulmonary exacerbation-by-exacerbation
category
e Time to permanent study drug discontinuation due to pulmonary exacerbation

e The percentage of patients who permanently discontinued study drug due to pulmonary
exacerbation

Time-to-event variables will be analyzed using a Cox regression model stratified by baseline
| macrolide use. The model will include treatment,-eohort as fixed-effect factors, and number of
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pulmonary exacerbation in the 12 months prior to screening as covariate. The estimated
adjusted hazard ratio for TIP over placebo will be displayed along with the associated two-
sided 95% confidence interval and corresponding p-value.

Kaplan-Meier analysis stratified by treatment group will be also presented and displayed
graphically.

Number of the pulmonary exacerbation will be analyzed using a generalized linear model

| assuming the negative binomial distribution including treatment,—eehert; baseline macrolide
use as fixed-effect factors, and number of pulmonary exacerbation in the 12 months prior to
screening as covariate. The log exposure in years will be included as an offset variable in the
model. The estimated rate ratio along with two-sided 95% interval and corresponding p-value
will be provided.

The duration of pulmonary exacerbation is defined as the sum of the duration of days
recorded as an exacerbation for all exacerbations recorded per patient. This will be analyzed
using an ANCOVA model. The model will include treatment,~eehort as fixed-effect factors,
and number of pulmonary exacerbation in the 12 months prior to screening as covariate

Time to first use (overall, oral, and parenteral) of anti-pseudomonal antibiotics will be
analyzed using Cox regression model stratified by baseline macrolide use. The model will
include treatment, cohort as fixed-effect factors, and number of pulmonary exacerbation in the
12 months prior to screening as covariate.

Rate of usage (overall, oral, and parenteral) of anti-pseudomonal antibiotics will be analyzed
using a generalized linear model assuming the negative binomial distribution including
treatment, cohort, baseline macrolide use as fixed-effect factors, and number of pulmonary
exacerbation in the 12 months prior to screening as covariate. The log exposure in years will
be included as an offset variable in the model.

9.5.1.4 Hospitalization

Time to first hospitalization and the rate of hospitalization due to serious respiratory-related
AEs will be analyzed using the same models as specified for the pulmonary exacerbation.
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9.5.1.5 MIC

The absolute change in tobramycin MIC with respect to P. aeruginosa from baseline to each
post-baseline visit will be summarized descriptively by treatment group for all bio-types and
the maximum MIC of all bio-types at all study visits. MIC values for other antibiotics tested
will also be summarized.

Shifts of tobramycin MIC with respect to P. aeruginosa at each post-baseline visit from
baseline was summarized by treatment group (and by bio-type and maximum MIC of all
biotypes at the visit) according to the following categories:

e MIC >8 pg/mL (baseline must be <8)

e MIC >128 pg/mL (baseline must be <64)
e >2 4, 8 fold increase from baseline

e >2 fold decrease from baseline

e change within £2 fold from baseline

e >4 fold increase and MIC >8 pg/mL.

Emergence of new pathogens will be summarized by treatment groups at each post-baseline
visit.

9.5.1.6 Patient reported outcomes

Quality of Life Questionnaire-Bronchiectasis (QoL- B)

QOL-B Respiratory Symptom domain contains 9 items, and each of the 37 items is scored
from 1 to 4, and the overall score is standardised on a 0-100 point scale, with higher scores
representing fewer symptoms or better functioning.

Items in the questionnaire are expressed either “negatively” or “positively,” therefore a
number of items must be recorded before the scores for each of the domains are calculated.
The score is calculated by adding the score obtained for each item of a domain (scale), after
any necessary recoding. Scoring for each domain can be computed only if at least half the
items have been completed. If not, then the domain should not be scored and should be
considered missing for that particular person who filled out the questionnaire.

The minimum or maximum score always corresponds to the highest QOL and the minimum
score always corresponds to the lowest QOL.

Change from baseline in QOL-B Respiratory Symptom Score (RSS) will be analyzed using a

| linear repeated measure model. The model will contain treatment;—eehert, baseline macrolide
use, visit (visits 102 to 202), and treatment-by-visit interaction as fixed effects with baseline
QOL-B RSS, baseline-by-visit interaction as covariates. The within-patient correlation will be
modeled using the unstructured covariance matrix in the mixed model. If the model does not
converge, then the compound symmetry covariance structure will be used Restricted
maximum likelihood method will be used.
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St George’s Respiratory Questionnaire (SGRQ)

Change from baseline in SGRQ will be summarized by treatment groups at each applicable
post-baseline visit.

The SGRQ total score at each applicable post baseline visit will be analyzed using the same
model as for QOL-B RSS, with baseline QOL-B RSS replaced by baseline SGRQ score.
Scoring and handling of missing items will be conducted in accordance with the user’s guide
for the SGRQ. Each item response is to be given a unique empirically derived weight between
0 and 100, the weights of all responses are then summed up and divided by the maximum
possible score and expressed as a percentage.

The same analyses will be done for the SGRQ symptoms, activity, and impacts component
scores.

Utility Data Measure: Eurol QoL 5 Dimension (EQ-5D) questionnaire

Descriptive summaries for the EQ-5D will be presented by dimensions and treatment at each
applicable post-baseline visit.

Patient Global Impression of Change (PGIC)

Descriptive summaries for PGIC will be presented by treatment at each applicable post-
baseline visit.

Patient Global Impression of Symptoms (PGIS)

Descriptive summaries for PGIS will be presented by treatment at each applicable post-
baseline visit.

9.5.1.7 Analysis of other secondary objectives

Proportion of patients with negative sputum cultures for P. aeruginosa at each post-baseline
visit will be summarized descriptively by treatment groups.

Change in the sputum color (using a standard color chart) and change in the sputum volume
from baseline to all post-baseline visits will be summarized by treatment groups.

Change from baseline in terms of FEV| % predicted, FVC and FEF2s5.75 will be summarized by
treatment groups. Lung function values will be calculated as percentages of normal predicted
values for age, sex, race and height based on reference values (Quanjer 2012).

Change from baseline and shift table in lung clearance index at each post-baseline visit will be
summarized descriptively by treatment groups.

9.5.2 Safety variables

All safety analyses will be performed using the safety population, and will be presented by
treatment groups. Baseline for safety analyses is defined as the last measurement prior to the
first dose of study medication in the study.

Appropriate summary statistics will be provided for laboratory test results, audiology,
bronchial hyperreactivity and vital signs.
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AEs will be deemed treatment-emergent if the onset date is on or after the date of first study
drug and until study completion. Treatment emergent AEs will be summarized by MedDRA
primary SOC and preferred term for each cycle and overall. The actual MedDRA version in
effect at the time of the clinical study report will be used for coding AEs.

Audiology testing will be performed at selected centers and in patients with hearing events.
Audiology function data will be analyzed via summary statistics by treatment and visit.

Clinical laboratory parameters will be summarized using means and mean changes from
baseline to each post-baseline visit by treatment group. Shift-from-baseline summaries (shift
tables) will be presented for the last available measurement (Termination Visit).

Vital sign parameters will be summarized using means and mean changes from baseline by
treatment group and visit.

Analysis of post-inhalation events will be conducted for the two types of events (post-
inhalation clinical events/post-inhalation adverse events). The number of patients with post-
inhalation events will be summarized by treatment. In addition, the number of these events
and the event rate adjusted for exposure will be displayed by treatment.

Post-inhalation events occurring at a site visit within 5 minutes (yes/no), post-inhalation
events that are ongoing at completion of the site visit (yes/no) and for which are an action
taken to reduce the event (yes/no), the time-point of an event and the time of onset (<30
sec, >30 sec-1min, >1-2min, >2-5min, >5min) will be summarized with the number and
percentage overall and for each cycle. Descriptive statistics including mean, standard
deviation, minimum, median and maximum will be provided for the duration of the event in
seconds.

Bronchial hyperreactivity will be measured as the acute relative change from pre-dose to
30£15 minutes post-dose in FEV1% predicted at Visits 101, 102, 103, 104, 105 and 106. A
change of 20% or more is considered a clinically significant indicative of bronchospasm/
bronchial hyperreactivity. This change will be summarized with the number and percentage of
patients who experienced no change, a decrease/increase of >0-<10%, a decrease/increase of
10-<20% or a decrease/increase >20%. Both analyses will also be done for the patients who
did the post-dose spirometry test in a 60 minutes time window.

9.5.3 Resource utilization

Data relating to resource utilization will be used for the purpose of economic evaluation
which will be carried out and reported as a separate activity.

9.5.4 Pharmacokinetics

The serum and sputum pharmacokinetic properties of tobramycin will be assessed by
evaluating tobramycin concentrations in serum and sputum collected from non-CF BE
population post administration of o.d. or b.i.d. doses of TIP. Descriptive statistics will be
provided for tobramycin serum concentrations by scheduled visit and time of collection.
Serum and sputum pharmacokinetics of tobramycin after TIP inhalation will be characterized
by population non-linear mixed effects modeling techniques.
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9.5.5 DNA

The exploratory DNA data analyses are not intended to be presented in the Clinical Study
Report.

9.5.6 Biomarkers

Airways inflammation markers in sputum and serum/plasma will be done as exploratory
analysis.

9.5.7 PK/PD

An exploratory analysis of the relationship of sputum concentrations (for efficacy) and/or
systemic exposures (for safety) pooled across the arms may be conducted with endpoints
including CFU changes from baseline, certain laboratory and clinical safety parameters,
change in bacterial susceptibility, PROs, and exacerbations. This analysis will depend on
performing a graphical analysis and visual inspection of the data to determine whether the
data collected in TBM100G2202 permits a modeling approach. Longitudinal data will be
pooled across the study cohorts, including the patients randomized to placebo.

PK modeling of serum and sputum concentration data will be considered to characterize the
population PK in BE patients. If a model can be constructed then the effect of covariates (such
as age, weight, baseline creatinine clearance, CFU/g of sputum) will also be explored in
describing the inter-subject variability.

Exploratory exposure-response modeling of the time course of CFU data collected during the
treatment period in addition to the data collected post treatment may be performed if
supported by the data. The CFU modeling will explore the relationship between exposure,
most likely based on the sputum PK model, and CFU reduction from baseline.

The results of these exposure-response analyses will be combined with the results from
complementary data analyses of these same data, as well as analyses of data on other efficacy
and safety endpoints, to support dose and regimen selection.

9.6 Interim analyses

No interim analysis for efficacy is planned. It is planned that the independent DMC will
review semi-blinded safety data (see Section 8.4).

9.7 Sample size calculation

Sample size estimation was based on a difference of 2.0 logio CFU/g, with standard deviations
of 2.0 logio CFU/g. The assumptions were based on conservative estimates from published
results (Konstan et al 2011a, Konstan et al 2011b, Barker et al 2000, and Wilson et al 2013).
As there are three primary comparisons between the three doses versus placebo, the
Bonferroni multiplicity adjustment has been used (0.05/3) for sample size calculation. Using
a=1.67% (two-sided) and 90% power, the sample size estimation yielded n = 36 subjects per
treatment group as valid for ITT analyses. This takes into account an approximate 20%-
discontinuation rate. For the primary efficacy analysis, patients from TIP continuous and TIP
cyclical regimen within the same cohort will be pooled as they receive exactly the same
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treatment during the first 28 days. Placebo patients will be pooled across the 3 cohorts, as the
number of placebo capsules is not expected to influence the change in P. aeruginosa bacterial
counts. With the current study design, the power is 94% to detect a reduction of 2.0 logio
CFU/g for each dose level versus placebo.

For calculation of sample size, NQuery Advisor version 7.0 module MTTO-1 was used.

10 Ethical considerations

10.1 Regulatory and ethical compliance

This clinical study was designed and shall be implemented, executed and reported in
accordance with the ICH Harmonized Tripartite Guidelines for Good Clinical Practice, with
applicable local regulations (including European Directive 2001/20/EC, US CFR 21, and
Japanese Ministry of Health, Labor, and Welfare), and with the ethical principles laid down in
the Declaration of Helsinki.

10.2 Informed consent procedures

Eligible patients/subjects may only be included in the study after providing written (witnessed,
where required by law or regulation), IRB/IEC-approved informed consent, or, if incapable of
doing so, after such consent has been provided by a legally acceptable representative(s) of the
patient. In cases where the patient’s representative gives consent, the patient must be informed
about the study to the extent possible given his/her understanding. If the patient is capable of
doing so, he/she must indicate assent by personally signing and dating the written informed
consent document or a separate assent form. Informed consent must be obtained before
conducting any study-specific procedures (e.g. all of the procedures described in the protocol).
The process of obtaining informed consent must be documented in the patient source
documents.

Novartis will provide to investigators in a separate document a proposed informed consent
form that complies with the ICH GCP guideline and regulatory requirements and is
considered appropriate for this study. Any changes to the proposed consent form suggested by
the investigator must be agreed to by Novartis before submission to the IRB/IEC, and a copy
of the approved version must be provided to the Novartis monitor after IRB/IEC approval.

Women of child bearing potential must be informed that taking the study treatment may
involve unknown risks to the fetus if pregnancy were to occur during the study and agree that
in order to participate in the study they must adhere to the contraception requirement for the
duration of the study. If there is any question that the patient will not reliably comply, they
must not be entered in the study.

The study includes an optional DNA component which requires a separate signature if the
patient agrees to participate. It is required as part of this protocol that the Investigator presents
this option to the patient. The process for obtaining consent should be exactly the same as
described above for the main informed consent.

Declining to participate in these DNA assessments will in no way affect the patient’s ability to
participate in the main research study.
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An optional PK sub-study is also included in this study which requires a separate signature if
the patient agrees to participate.

10.3 Responsibilities of the investigator and IRB/IEC

Before initiating a trial, the investigator/institution must obtain approval/favorable opinion
from the Institutional Review Board/Independent Ethics Committee (IRB/IEC) for the trial
protocol, written informed consent form, consent form updates, subject recruitment
procedures (e.g., advertisements) and any other written information to be provided to
patients/subjects. Prior to study start, the investigator is required to sign a protocol signature
page confirming his/her agreement to conduct the study in accordance with these documents
and all of the instructions and procedures found in this protocol and to give access to all
relevant data and records to Novartis monitors, auditors, Novartis Quality Assurance
representatives, designated agents of Novartis, IRBs/IECs, and regulatory authorities as
required. If an inspection of the clinical site is requested by a regulatory authority, the
investigator must inform Novartis immediately that this request has been made.

10.4 Publication of study protocol and results

The key design elements of this protocol will be posted in a publicly accessible database such
as clinicaltrials.gov. In addition, upon study completion and finalization of the study report
the results of this trial will be either submitted for publication and/or posted in a publicly
accessible database of clinical trial results.

11 Protocol adherence

This protocol defines the study objectives, the study procedures and the data to be collected
on study participants. Additional assessments required to ensure safety of patients/subjects
should be administered as deemed necessary on a case by case basis. Under no circumstances
is an investigator allowed to collect additional data or conduct any additional procedures for
any research related purpose involving any investigational drugs under the protocol.

Investigators ascertain they will apply due diligence to avoid protocol deviations. If an
investigator feels a protocol deviation would improve the conduct of the study this must be
considered a protocol amendment, and unless such an amendment is agreed upon by Novartis
and approved by the IRB/IEC and health authorities, where required, it cannot be
implemented.

1.1 Protocol Amendments

Any change or addition to the protocol can only be made in a written protocol amendment that
must be approved by Novartis, health authorities where required, and the IRB/IEC prior to
implementation. Only amendments that are intended to eliminate an apparent immediate
hazard to patients/subjects may be implemented immediately provided the health authorities
are subsequently notified by protocol amendment and the reviewing IRB/IEC is notified.
Notwithstanding the need for approval of formal protocol amendments, the investigator is
expected to take any immediate action required for the safety of any patient included in this
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study, even if this action represents a deviation from the protocol. In such cases, the reporting
requirements identified in Section 7 Safety Monitoring must be followed.
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13 Appendix 1: Clinically notable laboratory values

The central laboratory will flag laboratory values falling outside of the normal ranges on the
central laboratory reports. Investigators are responsible for reviewing these abnormal values
for clinical significance, signing the laboratory reports to indicate their review, and reporting
values considered clinically significant in the appropriate CRF.

Any clinically significant abnormal laboratory value should be evaluated and followed-up by
the investigator until normal or a cause for the abnormality is determined.
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14 Appendix 2: Specific Renal Alert Criteria and Actions

Table 14-1 Specific Renal Alert Criteria and Actions

Serum Finding

Serum creatinine increase 25 — Confirm 25 — <50% increase after 24-48h if possible and determine albumin-
<50% compared to baseline creatinine-ratio (ACR), protein-creatinine-ratio (PCR) and eGFR.

If any of the below

e serum creatinine increase is confirmed OR
e eGFR < 50mL/min/1.73m? OR

e ACR 230 mg/g or 23 mg/mmol OR

e PCR 2150 mg/g or 215 mg/mmol:

- Follow up within 2-5 days to determine serum creatinine and
eGFR. If values do not show improvement of renal function,
consider study treatment interruption / or discontinuation based
on clinical judgment

Acute Kidney Injury: Serum Follow up within 24-48h to confirm serum creatinine value. If serum creatinine

creatinine increase > 50% is increased 25 — <50% compared to baseline,

compared to baseline - Follow-up within 2-5 days to determine serum creatinine and
eGFR.

- If values are not improving consider study treatment interruption
/ or discontinuation based on clinical judgment.

If serum creatinine increase = 50% is confirmed
- Discontinue study treatment
- Consider patient hospitalization / specialized treatment

Urine Finding
New dipstick proteinuria 23+ Confirm test result within 7 days, perform urine microscopy and determine
ACR and PCR.
If proteinuria = 3+ confirmed
- Discontinue study treatment.
- Consider patient referral for specialized treatment
New dipstick hematuria* 23+ Perform urine sediment microscopy and determine ACR and PCR on the
same sample.
If ACR =30 mg/g or 23 mg/mmol OR
* not due to menstruation, PCR 2150 mg/g or 215 mg/mmol:
infection, extreme - Perform serum creatinine within 5 days and follow up, as
exercise, or trauma described above

Serum and urine findings that have been confirmed according to this appendix are considered renal serum and
urine events.

For all renal events:

Document contributing factors in the CRF: co-medication, other co-morbid conditions, and additional diagnostic
procedures performed

Monitor patient regularly (frequency at investigator’s discretion) until either:
Event resolution: serum creatinine within 10% of baseline or protein-creatinine ratio within 50% of baseline, or

Event stabilization: serum creatinine level with £10% variability over last 6 months or protein-creatinine ratio
stabilization at a new level with £ 50% variability over last 6 months.
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15 Appendix 3: Sputum/blood collection logs

Sputum sampling for pharmacokinetic assessments

At study visits 101, 102, and 104, post-dose sputum samples at specified time intervals are
collected for pharmacokinetic analyses.

Table 15-1 Time schedule for sputum sampling for sputum pharmacokinetic
assessments
Visit number Study day Scheduled time Sample number
101 1 0-1 h post-dose 101
101 1 1-2 h post-dose 102
102 8 0-2 hpost-dose 103
102 8 5-6 h post-dose 107
103 29 5-6-h-post-dose 104
104 57 3-4 h post-dose 108
105 85 3-4-hpost-dose 105
TD* N/A 106

*For patients who discontinue early and are on study drug, an extra sputum sample for PK should be
taken at the treatment discontinuation (TD) visit.

As per amendment 2, assessments have been moved from Visit 103 to Visit 102 and from visit 105 to
visit 104.

Blood sampling for pharmacokinetic assessments

At study visits 101 and 102, post-dose serum samples at specified time intervals are collected
for pharmacokinetic analyses.

Table 15-2 Time schedule for blood sampling for serum pharmacokinetic
assessments
Visit number Study day Scheduled time Sample number
101 1 0-1 h post-dose 201
101 1 1-2 h post-dose 202
102 8 0-1 h post-dose 206
102 8 1-2 h post-dose 207
103 29 0-1-h-post-dose 203
103 29 1-2-h-post-dese 204
TD* N/A 205

*For patients who discontinue early and are on study drug, an extra blood sample for PK should be
taken at the treatment discontinuation (TD) visit.

As per amendment 2, assessments have been moved from visit 103 to visit 102.
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Blood sampling for pharmacokinetic sub-study assessments

At study visits 101 and 102, pre- and post-dose serum samples at specified time intervals are
collected for pharmacokinetic analyses.

Table 15-3 Time schedule for blood sampling for serum pharmacokinetic
assessments in PK sub-study
Visit number Study day Scheduled time Sample number
101 1 Pre-dose 301
101 1 0-1 h post-dose 302
101 1 1-2 h post-dose 303
101 1 3-4 h post-dose 304
101 1 5-6 h post-dose 305
102 8 Pre-dose 312
102 8 0-1 h post-dose 313
102 8 1-2 h post-dose 314
102 8 3-4 h post-dose 315
102 8 5-6 h post-dose 316
103 29 Pre-dose 308
103 29 0-1-h-post-dese 307
103 29 1-2-h-post-dose 308
103 29 3-4-h-post-dese 309
103 29 5-8-h-post-dose 340
TD* N/A 3m

*For patients in the PK-sub-study who discontinue early, an extra blood sample for PK should be taken
at the treatment discontinuation (TD) visit.

As per amendment 2, assessments have been moved from visit 103 to visit 102.

16 Appendix 4: Instructions for use for the T-326 Inhaler

Please read the following instructions carefully to learn how to use and care for your T-326
Inhaler.

Clinical kit:

Each clinical kit contains five weekly packs

Inside your weekly pack:

Each weekly carton contains:

e 1 inhaler and its storage case

e 7 or 14 capsule cards (one card for each dose)

e FEach capsule card contains 3, 4, or 5 capsules. One capsule card corresponds to one dose
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If your capsule cards contain 3 capsules each:

¢ You should have a total of 7 capsule cards

e Take one dose (=3 capsules) once a day

e You will use 1 capsule card for each day that you take the medicine

If your capsule cards contain 5 capsules each:

¢ You should have a total of 7 capsule cards

e Take one dose (=5 capsules) once a day

e You will use 1 capsule card for each day that you take the medicine

If your capsule cards contain 4 capsules each:
¢ You should have a total of 14 capsule cards

e Take one dose (=4 capsules) twice a day — i.e., once in the morning, once in the evening

e You will use 2 capsule cards for each day that you take the medicine
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NOTE:

If you are unsure about how many doses to take each day, ask your physician or site personnel.

Top
IR
\_J
Base

Capsule card Inhaler (T-326 Inhaler) Storage case
(NOTE: Imprint on actual
capsule card may look slightly
different than above.)

How to inhale your medicine with the T-326 Inhaler

e Only use the T-326 Inhaler contained in this pack. Do not use the enclosed capsules
with any other device, and do not use the T-326 Inhaler to take any other medicine

e When you start a new weekly pack of capsules, use the new T-326 Inhaler that is supplied
in the pack. Each T-326 Inhaler is only used for 7 days

e Do not swallow the capsules. The powder in the capsules is for you to inhale. Please
inform your study coordinator or nurse immediately, if you swallow the capsule by
mistake

e Always keep the capsules in the capsule card until you need to use them. Do not take the
capsules out of the card in advance

e Store the T-326 Inhaler in its tightly closed case when not in use
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1. Wash and fully dry your hands.

2. e Just before use, remove the Inhaler from its case by
holding the base and twisting off the top of the case in an
anti-clockwise direction.

e Set the top of the case aside.

e Look at the Inhaler to make sure it is not damaged or
dirty.

e Stand the Inhaler upright in the base of the case.

3. e Hold the body of the Inhaler and unscrew the mouthpiece
in an anti-clockwise direction.

¢ Set the mouthpiece aside on a clean, dry surface.

4. e Tear along the perforations on the capsule card
lengthwise then widthwise, as indicated in pictures (a)
and (b).

(Note: Actual imprint on the capsule card may look slightly
different than the illustration.)
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5.

e Peel back the foil from the capsule card to reveal one
capsule only.

e Remove that capsule from the card.

(Note: Actual capsule card may look slightly different than
the illustration.)

e Put the capsule into the Inhaler chamber straightaway (a).
e Replace the mouthpiece.

e Screw the mouthpiece on firmly until it stops. Do not
overtighten (b).

e Hold the Inhaler with the mouthpiece pointing down.

e Pierce the capsule by pressing firmly the blue button with
your thumb as far as it will go, then release the button.

¢ You are now ready to inhale from the capsule in 2
separate breaths (Steps 8 and 9).

Inhale the capsule — 1% breath:

e Before putting the mouthpiece in your mouth, breathe out
fully, away from the Inhaler.

e Place your mouth over the mouthpiece — to make a tight
seal.

e Inhale the powder deeply with a single breath, while
keeping your head horizontal.

e Remove the Inhaler from your mouth, and hold your
breath for about 5 seconds.

e Then breathe out normally, away from the Inhaler.

Inhale the capsule — 2"! breath:

e Take a few normal breaths away from the Inhaler. When
you are ready, take your 2" breath by repeating Step 8,
using the same capsule.
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10. Unscrew the mouthpiece (a) and remove the capsule from

the chamber (b).
© ) Y%
(b)
\
4 11. Look at the used capsule. It should appear pierced and
empty. Ifitis empty, discard the capsule.
=

If the capsule is pierced but still contains some powder:

e Put the capsule back into the Inhaler chamber (Step 6).
Put the pierced side of the capsule in first.

e Replace the mouthpiece and repeat Steps 8, 9 and 10.

If the capsule does not look pierced:
e Put the capsule back into the Inhaler chamber (Step 6)
e Replace the mouthpiece and repeat Steps 7, 8 and 9.

o After this if the capsule is still full and appears not to be
pierced, replace the Inhaler with the reserve Inhaler (from
your 5" weekly carton) and repeat Steps 2, 3, 6, 7, 8, 9
and 10.

12. Take the other capsules (to complete a single dose) in the
same way. If you are unsure about how many doses to take
each day, ask your physician or site personnel.

1 dose =

e So for each remaining capsule, repeat Steps 5, 6, 7, 8, 9,
10 and 11.

DO
O
EDOED
@D <

D <
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13. e Replace the mouthpiece and screw it on firmly until it
stops. When the full dose has been inhaled, wipe the
mouthpiece with a clean dry cloth.

e Do not wash the inhaler with water.

14. o Place the inhaler back in its storage case.

e Twist the top of the case in a clockwise direction until it
is closed tightly.

REMEMBER:

Do not swallow the enclosed capsules. Please inform your study coordinator or nurse
immediately, if you swallow the capsule by mistake

Only use the Inhaler contained in this pack

Always keep the capsules in the capsule card. Only remove a capsule just before you are
going to use it. Do not store the capsules in the Inhaler

Always keep the capsules and the T-326 Inhaler in a dry place
Never place a capsule directly into the mouthpiece of the T-326 Inhaler

Always hold the T-326 Inhaler with the mouthpiece pointing down when piercing the
capsule

Do not press the piercing button more than once at a time to pierce the capsule
Never blow or breathe into the mouthpiece of the T-326 Inhaler
Never wash the T-326 Inhaler with water. Keep it dry and store it in its case
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Additional information

Occasionally, very small pieces of the capsule can get past the screen and get into your mouth.
e If this happens, you may be able to feel these pieces on your tongue
e [t is not harmful if these pieces are swallowed or inhaled

e The chances of the capsule breaking into pieces will be increased if the capsule is
accidentally pierced more than once or if the T-326 Inhaler is not held with the
mouthpiece pointing down during step 7

Device Manufacturer:
Movartis Pharmaceuticals
150 Industrial Road

San Carlos, CA 94070
USA

Emergo Europe
Molenstraat 15
2513 BH The Hague
The Netherlands

Authorized representative In the Eurcpean Gommunity

d Manufacturer

;fi\. Cautlon, consult accompanylng documeants

C€

17 Appendix 5: Spirometry Guidance
Equipment

Spirometers must meet the specifications and performance criteria recommended in the
American Thoracic Society (ATS)/European Respiratory Society (ERS) Standardization of
Spirometry'. Spirometers must have the capacity to print FVC tracings. All spirometry values
should be reported at BTPS by the method established by the manufacturer.

Calibration

The spirometer should be calibrated every morning before any spirometric measurements for
the study are performed. Calibration reports should be printed and stored as source data at the
site.

Preparing the test subject

On study days when spirometry will be performed, patients should refrain from the following:
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e Coffee, tea, chocolate, cola and other caffeine-containing beverages and foods and ice-
cold beverages for 4 hours prior to spirometry

e Alcohol for 4 hours prior to spirometry

e Strenuous activity for 12 hours prior to spirometry

e Smoking within at least 1 hour of testing

e Exposure to environmental smoke, dust or areas with strong odors

Every effort should be made to assure consistent testing conditions throughout the study. A
seated position with nose clips is recommended to reduce risks related to dizziness or syncope.
When possible, spirometry should be conducted by the same technician using the same

spirometer. To minimize the effects of diurnal variation on lung function, spirometry visits
should start at approximately the same time of day at each visit.

Performing Spirometry

The subject’s age, height and gender will be entered into the spirometer. It is important that
the height is measured accurately at the study site. Spirometry, an effort-dependent test,
requires careful instruction and cooperation of the subject. The technician should ensure a
good seal around the mouthpiece, and confirm that the subject’s posture is correct. The
subject should be instructed to perform a maximal inspiration, followed by maximum forced
expiration until no more air can be exhaled or for at least 6 seconds. Expiration must be rapid
with exertion of maximal effort. The results of spirometry should meet the ATS/ERS criteria
for acceptability and repeatability. Acceptability criteria should be applied before repeatability
is determined.

Number of trials

A minimum of 3 acceptable forced vital capacity (FVC) maneuvers should be performed. Ifa
subject is unable to perform a single acceptable maneuver after 8 attempts, testing may be
discontinued.

Acceptability

An acceptable maneuver has the following characteristics:

e No hesitation or false start;

e A rapid start;

e No cough, especially during the first second of the maneuver;
e No glottic closure or obstruction by tongue or dentures

e No early termination of exhalation (minimum exhalation time of 6 seconds is
recommended, or no volume change for at least 1 second) or the subject cannot continue
to exhale further

Repeatability

The 2 largest FVC and FEV; values from 3 acceptable maneuvers should not vary by more
than 0.150 L.

Recording of data
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The greatest FEV; and FVC from any of the acceptable curves are recorded. (The greatest
FEV| and FVC may not necessarily result from the same acceptable curve).

Predicted normal

For subjects 3 years of age or greater, this study will utilize the spirometric predication
equation standards from the ERS Global Lung Function Initiative > or Japanese Respiratory
Society 3 for Japanese subjects 17 years of age or greater.

References
! Miller MR et al, Standardization of Lung Function Testing. Eur Resp J 2005; 26:153-161.

2 Quanjer PH, et al. ERS Global Lung Function Initiative, Multi ethnic reference values for
spirometry for the 3-95 year age range: the global lung function 2012 equations. Report of the
Global Lung Function Initiative (GLI). ERS Task Force to establish improved Lung Function
Reference Values.

3 Kubota, Kobayashi, Quanjer PH, et al. Reference values for spirometry, including vital
capacity, in Japanese adults calculated with the LMS method and compared with previous
values. Clinical Pulmonary Functions Committee of the Japanese Respiratory Society.
Respiratory Investigations 2014, 242-250.
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18 Appendix 6: QOL-B

QuALITY OF LIFE QUESTIONNAIRE - BRONCHIECTASIS

Understanding the impact of your illness and treatments on your everyday life can help vour doctor moniter your
health and adjust vour treatments. For this reason. we have developed a quality of life gquestionnaire specifically
for people who have bronchiectasis. Thank you for vour willingness to complete this questionnare.

Instructions: The following questions are about the current state of your health. as you perceive it. This
information will allow us to better understand how you feel in your everyday life.

Please answer all the questions. There are no right or wrong answers! If you are not sure how to
answer, choose the response that seems closest to your situation.

Demographics FPlease fill-in the information or check the box indicating your answer.

A. What iz vour date of burth? F. What is the highest grade of school vou have completed?
Deata |_ | l | I | | | | a Some high school or less
Mo Doy Ve O High school diploma/GED
B. What is your gender? O Vocational school
O Male O Fenale O Some college
C. Dhng the past week have vou been on vacation or out O College degres
wof school or work for reasons NOT related to your health? O Professional or graduate degree
Hye O G. Which of the following best describes your current work
D. What is your cwrent marital status? or school status?
O Single/never married U Attending school outside the home
O Mamied O Taking educational courses at home
O widowsd O Seeking work
O Divoread O Working full or part time (either outside the home or
3 Separated at a home-based business)
O Remaried O Full time homemaker
O witha parmer O Mot attending school or working due to my health

B Wik ol Sl Tk s s il O Mot working for other reasons/ Retired
backzround?
O Caveasian
O Afiican American
O Hispanic
O Asian/Oriental or Pacific Islander
O tiative American or Mative Alaskan
O Other (please descnbe)
T Prefer not to answer this queshon

Continue to Next Page
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QuaLITY OF LIFE QUESTIONNAIRE - BRONCHIECTASIS

Section I. Quality of Life Please check the box indicating your answer,

During the past week, to what extent have you had difficulty: m :fﬁm:;l': i:‘zﬁl::ew ﬂf;;ltr
1. Performing vigorous activities, such as gardeming or exercising ... [ = =) m
2. Walking as £ast as others (family, friends, o86.)....c.coooevreermemmcisscimrnie [ O 0 O
3, Carrying heavy things, such 25 books, sroceries, or shoppingbazs......... [0 O | O
4. Climbing one Bight Of SERITS ... oo [ O 0 O

During the past week, indicate how often: Always Often Sometimes  Never
6. Yomfeldiad oo oo i v e e o e a5 ] O O
R Y ! = (| O
8. You felt energetic... O a O O
9. You felt exhausted = = ) =

e T e s P O O O O

11. You felt depressed =! ! | O

Are you currently on any treatments (such as oral or inhaled medications, PEP or Flutter” device, chest PT,
ar Vest) for bronchiectasis?

O es | O Mo (Go to Chuestion 15 on the next page)

Please circle the number indicating your answer. Please cheose enly one answer for ench question.

12. To what extent do your treatments for bronchiectasis make vour datky hife more difficult?
Mot at all

A little

Moderately

A lot

P

13. How ommch tume do you curently spend each day on your treatments for bronchectasis?

1. Alot

2 A moderate amount
3. Alitle

4 Almostnone

14. How difficult is it for vou to fit m vour reatments for bronchiectasis each dav?

1. Wotatall

2. Abitle

3. Moderately

s VLY. Continue to Next Page
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QuaLiTy OF LiFE QUESTIONNAIRE — BRONCHIECTASIS

Flease circle the number indicating your answer. Please choose only one answer for each question.

15, How do you think your health is now?
Excellent

Good

Fair

Poor

.'"'.‘"!J’—'

Please select a box indicating your answer.

Thinking about your health during the past weel, indicate the extent

fo which each semtence is frue for you. Completely  Mostly  ARtfle Notat
true e all true

16. I have to linut vigorous activities, such as walling or exercisms ...

O

17. 1 have to stay at home more than T want #o_....ocooee e,

19. It 15 difficult to be mtimate with 2 parmer (kissmz, hugzing, sexual activty).....
20, Tlead amormoal Iife. oo oot e s
21. ] am concemned that my healthwill get worse ...
21, 1think my coughing bothers others ..o s

23, Tofien foal omely ... oo et et e e

15, It is difficult to make plzm.. for the future (wcam attending farmly events,

OO0 ooooono ooog
OO0 oopoooo ooao
OO0 DoOoooo oo

OO0 oooooo oon

Please circle the number or check the box indicating your answer,
During the past week:

17. To what extent did you have trouble keeping up with vouwr job, housework, or other daily actvinies?
You have kad ne trouble keepmg up

Tou have managed to keep up but 1t's been difficult

Tou have been behind

You have not been able to do these acimaties at all

A el

Always Orfiten. Sometimes Never

28. How often does having bronchiectasis get in the way of meeting your work, c O O =
household, famly, or personal zoals?. ..

Continue to Next Page
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|m QuALITY OF LIFE QUESTIONNAIRE — BRONCHIECTASIS

Section II. Respiratery Symptoms Please check the box indicating your answer.
A moderate
Indicate how you have been fecling during the past week: Alot amount A Hittle Not at all
29, Have you felf comgestion m your chest? ...l O O O O
30. Have youbeen coughing dwring the day™ ..o O = O 0
31. Have youhad fo coughuwpoonacnes?. . O = N | i |
32, Has vour sputum been mosthy: [ Clear [ Clear to yellow [0 Yellowish-green

[ Browmish-dark [ Green with traces of blood [ Don't know

How often during the past weel: Abways Offten. Sometimes Never

33. Have you had shortness of breath with greater activity, such as O o & O
bousework or vardwork? .. S R A e ]

34, Have von been wheezinz? . O O O 0

357 Flate gt ol s gt 0 e O O = =]

36. Have you had shormess of breath when tallme? m] O O O

37, Have vou woken up during the nizht because vou were coughng? ... . O O O = |

Please be sure you have answered all the questions.

| THANK YOU FOR YOUR COOPERATION! I

“2010, CQuitiner, Marciel, & Basker. Revized 2012 QOL-B, Version 3.1
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19 Appendix 7: SGRQ
ST. GEORGE'S RESPIRATORY QUESTIONNAIRE (SGRQ)

Thiz guestionnaire iz designed o help ue learn much more about how your breathing iz froubling you and how
it affectz your life. We are uzing it fo find ouwt which aspects of your ifneze cause you the most problems, rather
than what the docfors and nurzes think your problems are.

Fiegze read the instructions carefully and ask i you do not understand anything. Do not spand too long
deciding about your anzswers.

Before complefing the resf of the guesionnaire:

Fleaze check one box fo show how you describe  Very good Good Fair Poor Very poor

your current health: [] ] ] ] L]
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PART 1

Please describe how often your respiratory problems have affected you over the past
4 weeks.
Fleass check [+ one box for each question:
Almpst Severad Afaw Cinty with Mot

EvEry days 3 days a resairatary at
week manih Infections all

[l L] [] [l

1. Ower the past 4 weeks, | have coughed:

day
[
2. Ower the past 4 weeks, | have brought up

phi=gm (sputemj I:l
3. Ower the past 4 weeks, | have had

shortness of breath: |:|

4. Qwer the past 4 weeks, | have had
wheezing attacks: ]

] [ [ ]
] [ [ ]
il ] ] ]
5. How many times during the past 4 weeks have you suffered from
severe or weny unpleasant respiratory attacks?
Please check [« ane:
More than 3 times
3 times
2 times

1 time

A 0 1 i

Mone of the time

. How long did the worst respiratory attachk last? (Go o Queston T i
you did not have 3 severe alfack]

Please check [+ one:

Aweekormore [ ]

Jormoredays [ ]

lor2days [ ]
Less thanaday [ |
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PART 1

7. Ower the past 4 weeks, in 3 typical week, how many good days
{with few respiratory problems) have you had?

Please chedk [+) one:
Mo good days

1 or 2 good days
3 or 4 good days
Meardy every day was good

Every day was good

OOo0dan

& K you wheeze, is it worse when you get up in the moming?

Flease check [+ one:

Ne [ ]
ves [
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PART 2

Section 1

How wiould you describe your respiratory condition 7
Flease check [+ one:

The most important problem | have [
Causes me quite a lot of problems [
Causes me a few problems [ ]

Causes no problems [ ]

If you hawe ewer held a job:
Please check [+ ) one:

My respiratory problems made me stop working aftogether |:|

Wy respiratory problems interfere with my job or made me change my job |:|
My respiratory problems do not affect my job [ ]

Section 2
These are guestons about whar acoviges usually make you feel shor of brearh these days.

For each statement please check (') the box
that applies 1o you these days:

True False
Sitting or lying stll ] Il
Washing or dressing yourself | |
Walking around the house ] ]
Walking outside on level ground | |
Walking up a flight of stairs ] Il
Walking up hills | |
Playing sports or other physical activities ] ]
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PART 2

Section 3
These are more guestions about your cough and shormmess of breath these days.

For each statement please check [+ the box
that applies o you these days:

False

Coughing hurts

Cioughing makes me tired

| arn short of breath when [ talk

I am shot of breath when | bend over

My cowghing or breathing disturbs my sleep

i B §
Oooooodo

| get exhausted easily

Section 4

These are questions about other effects that your respiratory problems may have on you these days.

For each statement please check (+'} the box
that applies io you these days:

False
My cough or breathing s embamassing in pubfic

Wy respiratory problems are a nuisance fo my family, frends or neighbors
| get afraid or pamic when | cannot catch my breath

I feel that | am not in conirod of my respiratory problems

| do not expect my respiratory problems to get any better

| hawe become frail or an invalid because of my respiratory problems

Exercss is not safe for me

0 A o A
i 0 i i

Ewenything seems too much of an effort
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PART 2
Secton J
These are gquestions abouwt your respiratory meatment. If yow are not receiving trearment go o
secmion B.

For each statement please check (+) the box

that applies to you these days:
True False
My treatment does not help me very much |:| |:|
| get embarassed using my medication in public ] ]
| have unpleasant side effiects from my medication L] ]
My treatment interferes with my life 3 lot | ]

Section &

These are guestions about how your activities might be affected by pour respiratory problems.

For each statement please check () the box
that applies o you because of your respirarcry problems:

True Fal=s
| tak= a long Gme to get washed or dressed O] &
| cannof take a bath or shower, or | take a bong time to do |:| |:|
| walk slower than ofher people my age, or | stop to rest ] |
Jobs such as housshold chores take a long time, or | have to stop to rest O] O
I 1 walk up one flight of stairs, | have to go slowly or stop ] [l
I | by or walk fast, | have to stop or siow down ] 5
My breathing makes it difficult to do things such as walk up hills, camy
things up stairs, light gardening such as weeding, dance, bowd or play golf ] ]
My breathing makes i difficult to do things such as camy heawy loads,
dig in the garden or showel snow, jog or walk briskly (S miles per hour),
play tennis or swinm L] &
My breathang makes it difficult to do things such as wery heawvy manual
work, ride a bike, run, swim fast, or play competitive sports ] O
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PART 2

Secton 7

Wi Would Mke T0 KNow DOW JOLr resDiraIory prodiems usually aMsct your dally M.

For each stalement please chaok () The box
that 3ppliss 10 YOU DeCanss OF YO MaspIrarary profiems:

True Faise
| carnot play SpOs of 40 other physical acthities ] ]
| CEMICt g3 DUt 107 eTterarTent of FecrEatian O O

| cannat go out of the house io do the shopping | |
| cannat do household chores ] L]

| cannot move Tar froem my bed of chalr ] O

Hora is @ s of ohar acOVites that pour respiralory probions may provent Fou fnove oodng. (Fou oo oot
frve fo chveck thasa, thoy sre JusT (0 remind poo of woy's pour shovinass of broat may affect poul

Going for walis or waking me oy
Dioing aciivitles or chomes at home or in the ganden
Sen IntErcourse

(=0ing %0 & place of worship, or a place of anterainment
Gnl%mm bad wesmer OF Inig 5Moky TO0TE

isfEng family or fends or playing with children

Piease wiite in any other Important acthities that your respiratony probiems may stop you from doing

Mow piaase check the bax (one only) that you Mink Dest descrbes Now YOUT TEEDiratory proDisme aMect you:
It does not stop me from doing anything [would Iketodo [
It $10pS Me from doing ONe of WO Mings | woukl lketoco [
It stops me from dolng most of the Mings | would Ikeodo [
It stops me from doing eventhing | wouid ke todo [

Thank ¥ou for COmpisting NS QUesSINaie. Befbre [ou ish Diease make Sure et you have answensd aif
e qUESTIoNS.
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20 Appendix 8: EQ-5D-3L

By placing a tick in one box in each group below, please indicate which statements best
describe your own health state today.

Mobility

I have no problems in walking about d
I have some problems in walking about d
| am confined to bed d
Self-Care

| have no problems with self-care d
| have some problems washing or dressing myself d
I am unable to wash or dress myself d
Usual Activities (e.g. work, study, housework, family or

leisure activities)

I have no problems with performing my usual activities d
I have some problems with performing my usual activities d
I am unable to perform my usual activities d
Pain/Discomfort

| have no pain or discomfort d
| have moderate pain or discomfort d
| have extreme pain or discomfort d
Anxiety/Depression

I am not anxious or depressed d
I am moderately anxious or depressed d
I am extremely anxious or depressed d
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To help people say how good or bad a health state 15, we
have drawn a scale (rather like a thermometer) on which
the best state vou can imagine is marked 100 and the
worst state vou can imagine is marked 0.

We would like vou to indicate on this scale how good
or bad your own health is today, in vour opinion.
Please do this by drawing a line from the box below to
whichever point on the scale indicates how good or
bad vour health state is today.

Your own
health state

today

Wizt
imazinsble
bealth stata
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21 Appendix 9: Patient Global Impression of Change (PGIC)
[First Visit since receiving treatment]

Please choose one of the following options that best describes the change in the severity of
your respiratory symptoms (related to bronchiectasis) now compared with when you started
treatment in the trial: (check one response)

O Very much better
0 Much better

O A little better

o0 No change

O A little worse

0 Much worse

o0 Very much worse

[All subsequent visits]

Please choose one of the following options that best describes the change in the severity of
your respiratory symptoms (related to bronchiectasis) now compared with your last visit:
(check one response)

o0 Very much better
0 Much better

O A little better

o0 No change

O A little worse

0 Much worse

o0 Very much worse

22 Appendix 10: Patient Global Impression of Symptoms (PGIS)

Please choose one of the following options that best describes the severity of your respiratory
symptoms (related to bronchiectasis) at the moment:

o No symptoms
O Very mild

o Mild

0 Moderate

O Severe

O Very severe
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23 Appendix 11: Sputum color chart (Murray et al. 2009)

This sputum color chart represents the three typical gradations of color: mucoid (M; clear),
mucopurulent (MP; pale yellow/pale green) and purulent (P; dark yellow/dark green).

L

24 Appendix 12: Anti-pseudomonal medications

This table is not considered all-inclusive.

Table 24-1 Anti-pseudomonal medications
Drug class Generic name
Aminoglycosides Amikacin

Gentamicin
Netilmicin

Streptomycin

Tobramycin

Penicillins extended spectrum Carbenicillin

Mezlocillin
Piperacillin
Ticarcillin
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Drug class Generic name

ticarcillin, combination potassium clavulanate
piperacillin, combination tazobactam
Azlocillin
Fluoroquinolones Ciprofloxacin
Enoxacin
Levofloxacin
lomefloxacin
Moxifloxacin
Norfloxacin
Oflofloxacin

Trovafloxacin
Alatrofloxacin
Gatifloxacin
Cephalosporins Cefepime
Cefdinir
Cefoperazone

cefoperazone, combination sulbactam

Cefotaxime

Cefpirome

Ceftazidime

Ceftizoxime

Ceftriaxone

ceftriaxone, combination tazobactam
Carbapenems Meropenem

Dorepenem

Imipenem

imipenem, combination cilastatin
Polymixins Colistimethate

polymixin B
Miscellaneous Aztreonam
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