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1. Background information on the procedure

1.1. Submission of the dossier

The applicant Teva B.V. submitted on 14 October 2019 an application for marketing authorisa to
the European Medicines Agency (EMA) for BroPair Spiromax, through the centralised proced der
Article 3 (2) (b) of Regulation (EC) No 726/2004. The eligibility to the centralised proced st
agreed upon by the EMA/CHMP on 14 September 2017. The eligibility to the centralised dure
under Article 3(2)(b) of Regulation (EC) No 726/2004 was based on demonstration o(#f&rest of

patients at Community level. O
The applicant applied for the following indication: Q
“BroPair Spiromax is indicated for use in adults and adolescents 12 years a r.

BroPair Spiromax is indicated in the regular treatment of asthma where a combination product
(inhaled corticosteroid and long-acting B2 agonist) is appropriate: ,6

- patients not adequately controlled with inhaled corticosteroi ’&d ‘as needed’ inhaled short-
acting B2 agonist

or S

- patients already adequately controlled on both inh@ ticosteroid and long-acting B> agonist.”

N

The legal basis for this application refers to:o
Article 8.3 of Directive 2001/83/EC - complete@independent application.

The application submitted is composed of%@nistrative information, complete quality data, non-
clinical and clinical data based on applic@ own tests and studies and/or bibliographic literature

substituting/supporting certain tests@ldies.

This application is submitted as a iple of Seffalair Spiromax simultaneously being under initial
assessment in accordance with@c e 82.1 of Regulation (EC) No 726/2004.

Information on Paediatric r {'(ements
Pursuant to Article 7 fRthion (EC) No 1901/2006, the application included an EMA Decision
P/0245/2017 on the i%\ting of a (product-specific) waiver.

- ‘ - - -
Informati lating to orphan market exclusivity
0\
Simil,
Pu to Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No
000, the applicant did not submit a critical report addressing the possible similarity with

authorised orphan medicinal products because there is no authorised orphan medicinal product for a
condition related to the proposed indication.
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New active Substance status

The applicant indicated the active substances salmeterol xinafoate / fluticasone propionate contained in
the above medicinal product to be considered as a known active substance.

Scientific advice b
The applicant received the following Scientific advice on the development relevant for.th ation
subject to the present application: \
Date Reference SAWP co-ordilesgs
22 February 2018 | EMEA/H/SA/3754/1/2018/11 Armin Koc@r Bergquist
The Scientific advice pertained to the following clinical aspects: &
. acceptability of the overall clinical development strategy, sufficien e generated safety data,
acceptability of dosing regimen, sufficiency of safety data in the adok€scent population,
acceptability of comparator {

<

1.2. Steps taken for the assessment of the p@ct

The Rapporteur and Co-Rapporteur appointed by the C?@Qﬁe:
i

Rapporteur: John Joseph Borg Co-Rapporteur: Ewa B ec Iskra
The application was received by the EMA on O 14 October 2019
The procedure started on c 31 October 2019
The Rapporteur's first Assessment Repw circulated to all CHMP 20 January 2020
members on

&
The Co-Rapporteur's first Assess@aport was circulated to all CHMP | 20 January 2020
members on

The PRAC Rapporteur's firs%s‘essment Report was circulated to all 3 February 2020
PRAC members on

The PRAC Rapportedi ed Assessment Report was circulated to all | 14 February 2020

PRAC members om

The CHMP agr the consolidated List of Questions to be sent to 27 February 2020
the applicar(%dng the meeting on
- ) |

‘o
The ap N submitted the responses to the CHMP consolidated List of | 14 August 2020
Questi
7

ohses to the List of Questions to all CHMP members on

:guorteurs circulated the Joint Assessment Report on the 18 September 2020

The PRAC agreed on the PRAC Assessment Overview and Advice to 01 October 2020
CHMP during the meeting on

The Rapporteurs circulated the updated Joint Assessment Report on the | 8 October 2020
responses to the List of Outstanding Issues to all CHMP members on
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The CHMP agreed on a list of outstanding issues in writing and/or in an 15 October 2020
oral explanation to be sent to the applicant on

The applicant submitted the responses to the CHMP List of Outstanding 23 December 2020

Issues on X

The Rapporteurs circulated the Joint Assessment Report on the 11 January 202
responses to the List of Outstanding Issues to all CHMP members on

.~
The CHMP, in the light of the overall data submitted and the scientific 28 Janu Oﬂ
discussion within the Committee, issued a positive opinion for granting
a marketing authorisation to BroPair Spiromax on O

<

2. Scientific discussion 0

S5

The applicant has applied for the following indication: Reg@reatment of asthma in adults and
adolescents 12 years of age and older where use of \@natlon of long-acting beta2-agonist (LABA)
t

2.1. Problem statement

2.1.1. Disease or condition

and inhaled corticosteroid (ICS) is appropriate: - pati ot adequately controlled with inhaled
corticosteroids and “as needed” inhaled short-acti eta2-agonists, or - patients not adequately
controlled with long-acting beta2-agonists and ﬁse of inhaled corticosteroids. This includes
patients with mild to severe asthma not adeqb controlled by the Global Initiative for Asthma

(GINA) treatment step 2 or 3. &

2.1.2. Epidemiology and ri ctors

Asthma is a chronic inflammator @‘der of the airways associated with airways inflammation and
hyper-responsiveness. é

asthma is increasing in in ialised and developing countries and the number of persons with asthma
is estimated to reach million by the year 2025. The Global Asthma Report estimates that 23.7
million disability—ad@d life years are lost annually due to asthma, representing 1% of the total
global burden. T lence in Europe is up to 10%.

Asthma is a common diseﬁﬁecting an estimated 340 million people worldwide. The prevalence of

It is estimate, Nurope that 17% of patients have difficult to treat asthma and 3-4% have severe
asthma G‘I

etiology and pathogenesis

a is a heterogenous disease with different underlying disease processes, different phenotypes
(recognizable clusters of demographics, clinical and pathophysiological characteristics). The most
recently identified phenotypes are allergic asthma, non-allergic asthma, late onset (adult onset)
asthma, asthma with persistent airflow limitation and asthma with obesity.

The pathophysiology of asthma is characterised by inflammation and intermittent obstruction of the
airways and bronchial hyper-responsiveness. Inflammation in asthma generally involves the same cells
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involved in the allergic response in the nasal passages and skin, (atopy) and includes mast cells,
eosinophils and Th2 lymphocytes.

2.1.4. Clinical presentation, diagnosis and stage/prognosis

Asthma is a heterogenous disease usually characterised by chronic inflammation. It is defin Qwe
history of respiratory symptoms - wheeze, shortness of breath, chest tightness, and cou leary
over time and in intensity, together with variable expiratory airflow limitation. These v: r%ns are
often triggered by factors such as exercise, allergen or irritant exposure, changing wﬁ or viral

respiratory infections. Symptoms occur particularly at night or in the early morninQ ptoms (and
airflow limitations) may resolve spontaneously or in response to medication andgi es may be
absent for a period of time (weeks or months at a time). Patients may expegi sudden
exacerbations that may be life threatening, carrying a significant burden to individual and the
community. Asthma is usually associated with airway hyperresponsivenes irect and indirect
stimuli, and with chronic airway inflammation. These features persist e hen symptoms are absent,
or lung function is normal but may normalise with treatment. k

Diagnosis is based on two key features: @

. A history of variable respiratory symptom; Q

o variable expiratory airflow limitation and reversibi@

Patient scan be classified as mild, moderate and sevd on symptom control and treatment

requirements.

2.1.5. Management Q

The long-term treatment goals are sympt ntrol and risk reduction. Symptom control aims to have
only occasional daytime symptoms withqQut sleep disturbance or exercise limitation. Risk reduction
involves preventing exacerbations p@ving lung function and avoiding asthma deaths.

The pharmacological options for I@ term treatment of asthma fall into three categories:

e Controller medication e are used to reduce airway inflammation, control symptoms, reduce
future risk (exacer {Qs, decline in lung function] which should be initiated as soon as possible;
e Reliever (rescue) megications;

e Add-on the% for patients with severe asthma.

Low dose ICSpr i most of the clinical benefits for most of patients with asthma. However, ICS
responsivene \1r s between patients. Some patients will require medium dose ICS if their asthma
ccdlled, despite good adherence and inhaler usage technique.

remains un\

In cIinic@ctice, the choice of medication, device and dose should be based for each individual
patier@assessment of symptom control, risk factor, patients’ preferences and practical issues (e.g.
co ty to use the device, and adherence).

Thésstepwise approach to asthma treatment is widely use (Figure 1).

Patients not adequately controlled with a maintenance low dose ICS and ‘as needed’ short-acting beta2-
agonists or LABA (GINA step 2 and 3) have the following treatment options in addition to optimising
treatment compliance and modifying risk factors;

e Combination low dose LABA/ICS with as needed short acting beta2-agonists;
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e Combination low dose formoterol/ICS maintenance and reliever.

Figure 1: Stepwise approach to asthma therapy )
STEP 5

dose
STEP 4 rA
STEP 3 - Medium do Rl
.................... STEP 2 ICS-LA ; essmen
: Low dose gddeon
: STEP 1 . . . " S therapy,
; Daily low dose inhaled corticosteroid (ICS), ICS-LABA \ e
to prevent exacerbations : As-needed or as-needed low dose ICS-formoterol * anti-IgE,
and control symptoms  : |ow dose anti-IL5/5R,
: ICS-formoterol * anti-IL4R
Other : Low dose ICS | Leukotriene receptor antagonist (LTRA), or Medium dose : dose Add low dose
controller options : taken whenever | low dose ICS taken whenever SABA taken t ICS, or S8, /CS, add-on  OCS, but
SABA is takent ICS+LTR, ““tiotropium, or consider
I | add-on LTRA # side-effects
PREFERRED : As-needed low dose ICS-formoterol * _ndedled low dose ICS-formoterol
RELIEVER s :
er

reliever option $ As-needed short-acting % ist (SABA)

Recommended clinical practice in the treatment of asthma is to statf at the lowest dose of medication

and escalate to the mid- and high doses, as needed. After asth trol is achieved,

recommendations are to step back to the lowest dose availab%lch can maintain symptom stability.
a

The step down should be considered when asthma symptaﬁ% been well controlled and lung
function has been stable for 3 or more months. If the p has risk factors for exacerbations the
past year or persistent airflow limitation, the step do\ uld be closely supervised.

About the product O

BroPair Spiromax multi-dose powder inha{%‘(‘aﬂlso referred as ‘FS MDPI’) is an inhalation-driven multi-
dose dry powder device containing a bleﬁCé uticasone propionate (Fp), an ICS and salmeterol
xinafoate (Sx), a LABA as actives sut§

Fp given by oral inhalation at reco ed doses has a glucocorticoid anti-inflammatory action within
the lungs, resulting in reduced ms and exacerbations of asthma, with less adverse effects than
when corticosteroids are adn{ ed systemically.

Sx is a selective LABA wit g side chain which binds to the exosite of the receptor. Salmeterol
produces a longer durationaf bronchodilation, lasting for at least 12 hours, than recommended doses
of conventional short&wg B2 agonists. Salmeterol provides symptomatic relief, by reducing the
bronchoconstriction?

The applicant '@seek approval for FS MDPI, at nominal doses of 50/12.5 (low), 100/12.5 (mid),
and 200/13. high) mcg bid, for the maintenance treatment of asthma as prophylactic therapy in
patients e& years and older.

Claim ications and recommendation for use

Br iromax is indicated in the regular treatment of asthma where use of a combination product
corticosteroid and long-acting B2 agonist) is appropriate:

- patients not adequately controlled with inhaled corticosteroids and ‘as needed’ inhaled short-acting
B2 agonist, or

- patients already adequately controlled on both inhaled corticosteroid and long-acting 32 agonist.

Proposed posology:
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One inhalation of 14 micrograms salmeterol and 55 micrograms fluticasone propionate or one
inhalation of 14 micrograms salmeterol and 113 micrograms fluticasone propionate or one inhalation of
14 micrograms salmeterol and 232 micrograms fluticasone propionate twice daily.

The same posology is proposed for adults and adolescents 12 years and older. g

whether patients should be stepped down to BroPair Spiromax containing a lower dose of tRg’iphaled
corticosteroid and then ultimately to an inhaled corticosteroid alone. .

The Applicant has developed BroPair Spiromax to allow treatment of the en%ectrum of asthma
patients for whom combination therapy is appropriate. The FS MDPI contai: same active

Once control of asthma is achieved, treatment should be reviewed, and consideration given :

Type of Application and aspects on development

ingredients (in lower amounts) as Seretide Accuhaler, which is marketed ghout Europe, and
Advair Diskus, which is marketed throughout the US. The FS MDPI is ed in both the US and
Canada, with low-, mid-, and high-dose. g

The Applicant considered that Advair Diskus and the EU equivale@ duct (Seretide Accuhaler) can be
considered clinically the same based on their comparability. T parability is also supported by
their performance profiles in vitro. The in vitro profile of an miskus batch used in the clinical
study (FSS-AS-305) fell within the profile for marketed batehes of Seretide Accuhaler, indicating that
Advair Diskus was a good representative for Seretide A ler and specific clinical trials with Seretide
Accuhaler were therefore not considered necessary txe applicant.

The FS MDPI delivers drug to the airways as a fin @- der without the use of propellants. As an
inhalation-driven device, FS MDPI eliminates @ed for coordination of actuation and inspiration. The
active ingredients are dispersed in a lactose mofehydrate excipient and contained within a reservoir. A
metered dose of drug is delivered to a do via an air pulse-activated mechanism when the cap is
opened.

The Applicant has developed a for Q’] containing drug and carrier particles of appropriate particle
sizes that take advantage of the c e de-agglomerator; allowing for formulation drug
concentrations in the FS MDPI @ significantly lower than those in Advair Diskus or Seretide
Accuhaler, while achieving si%u (or lower) systemic exposure and comparable clinical benefits. This
novel, inhalation-driven vice, does not require patient coordination of device actuation with
inhalation, and has b en@in the current programme with the goal of reducing administration
errors associated wi quventional metered dose inhalers (MDIs).

Despite the avail of combination products containing Fp and salmeterol for a number of years,
the applicant & ered that reducing the systemic exposure of salmeterol could potentially reduce the
side effect§ e to’this LABA while maintaining comparable efficacy, and thus developed BroPair
Spiroma |\ ovel device at lower doses to offer an alternative option for some patients who are
unable .@ rate the currently available products.

R @-y History and Discussions with Health Authorities

pplicant received National Scientific Advices from the Medicines and Healthcare products
Regulatory Agency (MHRA, United Kingdom) and from the Medicinal Products Agency (MPA, Sweden),
which covered the following topics related to clinical development:

e Both agencies agreed that the US-sourced comparators can be considered comparable, and
they can provide relative efficacy and safety information for the EU application. Both agencies
agreed that the programme conducted could be suitable. The MHRA commented it would be
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important to demonstrate clearly that the lower doses administered with the Teva products
(compared with the doses administered in the same fixed-dose combinations already available
on the market) do not lessen the effect with respect to efficacy. The MPA commented that
uncertainty with regard to dose potency relative to existing products on the market was of
concern, so it would be valuable to at least have available in vitro data comparing the different
strengths. 6

e Acceptability of the 6-month duration of Study FSS-AS-305 in adolescents and agel ged 12
years of age and older with asthma to assess long-term safety: Both agencies’o& idered the

duration could be adequate.
@I programme to

e data provided for

e Adequacy of the sample size of patients aged 12-17 years studied in the
support use in adolescents in the EU (13-17 years): MPA commented
adolescents would not be sufficient for a stand-alone assessment, b, rapolation of adult
data would be accepted unless there were any specific concerns idgntified. MHRA commented
that the number of adolescent patients is lower than would be @ ered ideal but could be
adequate depending on the results.

e Acceptability of extrapolation of data from paediatric pat ko the adolescent population, if
necessary: MHRA agreed that extrapolation from data ted in children 12 years of age
and younger to the adolescent population could be E %

The Applicant did not mention the Scientific Advice rece CHMP (EMEA/H/SA/3754/1/2018/11, 22
February 2018), which raised some issues with resp part of the proposed indications and the
need for evidence about which dose levels for approved“roducts, the doses proposed with FS MDPI
correspond to (please see sections 1.1 Submissio the dossier and 2.5.3 Discussion on Clinical

Efficacy of this report). Q

2.2. Quality aspects

Koy
2.2.1. Introduction b

The finished product BroPair -@ ax, also referred to as FS MDPI or as drug product, is presented as
inhalation powder containing“salmeterol xinafoate 12.75 micrograms in combination with fluticasone

propionate in two differe ngths: 100 or 202 micrograms.
The only other ingredi is lactose monohydrate.
Each delivered do dose from the mouthpiece) contains 12.75 micrograms of salmeterol (as

salmeterol xina e)’and 100 or 202 micrograms of fluticasone propionate.

Each metegred dose contains 14 micrograms of salmeterol (as salmeterol xinafoate) and 113, or
232 micr %s of fluticasone propionate.

The p is available in a white inhaler with a semi-transparent yellow mouthpiece cover. The parts
of ler coming into contact with the inhalation powder or the patient mucosa are made of

nitrile butadiene styrene (ABS), polyethylene (PE), and polypropylene (PP). Each inhaler contains
60 doses and is foil-wrapped with desiccant, as described in section 6.5 of the SmPC.

2.2.2. Active substance fluticasone propionate

General information
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The chemical names of fluticasone propionate are androsta-1, 4-diene-17-carbothioic acid,6,9-difluoro-
1-hydroxy-16-methyl-3-ox0-17-(1- oxopropoxy)- (6a,113,16a,17a)-S-(fluoromethyl) ester, S-
Fluoromethyl 6a, 9-difluoro-11B,17-dihydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17f3-
carbothioate,17-propionate, (6a, 113, 16a, 17a)- 6,9-difluoro-11-hydroxy-16- methyl-3-oxo0-17-(1-
oxopropoxy)androsta-1,4- diene-17-carbothioic-acid,S-(fluoromethyl) ester and 6a, 9-difluorohZ-
{(fluoromethyl)sulphanyl}carbonyl}-11B-hydroxy-16a-methyl-3- oxoandrosta-1,4-dien-17a- 6
propanoate corresponding to the molecular formula C5H31F305S. It has a relative moIecuIa@ss of

500.6 g/mol and the following structure in Figure 2: .

Figure 2: fluticasone pro e structure
:n

The active substance is a white or almost white powd hygroscopic and practically insoluble in
water. It has multiple chiral centres but one singl antiomer, as shown in Figure 2 is obtained from
the synthetic route and controlled in the specifi:a@via optical rotation.

During the procedure, in response to a major objection (MO), fluticasone propionate polymorphism has
been discussed. Fluticasone propionate e its polymorphism with two known forms; Form I and Form
II. The therapeutically relevant form is routipely produced by the CEP holder. The other form has only
been obtained under supercritical flu%;raction techniques. The polymorphic forms of fluticasone
propionate have been investigate ay diffractometry (XRD), differential scanning calorimetry
(DSC) and infrared (IR) tests, can ing that only desired form is present in the active substance. In
response to the same MO, it ﬁ en demonstrated that morphology, crystallinity, specific surface
area and morphic form are istent also during the stability studies performed on the micronised
active substance. Routin |toring of morphic form is not required.

As there is a monograph,of fluticasone propionate in the European Pharmacopoeia, the manufacturer

of the active substa as been granted a Certificate of Suitability of the European Pharmacopoeia
(CEP) for flutlca roplonate which has been provided within the current Marketing Authorisation
Application.

Manufa§ characterisation and process controls
i

The r nformation has been assessed by the EDQM before issuing the Certificate of Suitability.
|te is involved in the manufacture and micronisation of the active substance. Information on
iCronisation process and validation was provided during the procedure in response to a major
objéection (MO). In response to the same MO, it was demonstrated that the controls employed for the
validated crystallisation and micronisation procedures ensure consistent quality of the micronised
active substance, as controlled in the active substance specification, which consequently results in

consistent finished product performance.
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The active substance is packaged in double polyethylene bags placed in a fibre drum. After micronisation,
the active substance is stored in double polyethylene bags placed inside an aluminium foil liner. The
polyethylene bags comply with the EC directive 2002/72/EC and EC 10/2011 as amended.

Specification b

The active substance specification, includes tests for: appearance (visual), identity (IR), s @ optical
rotation (Ph. Eur.), related substances (HPLC), residual solvents (GC), water content ¢P r.), assay
(HPLC), microbiological examination of non-sterile products (Ph. Eur.) and particle si@btribution

(laser diffraction). O

The specification tests include all the monograph tests with the addition *gk size distribution and
residual solvents and microbiological examination, which is required fo@!ve substances used for
inhalation route. The test for acetone described in the monograph is rep by test for residual solvents
by gas chromatography. The specification of the finished product nufacturer is fully in line with the
specification of the active substance manufacturer. The finished ct manufacturer has adopted the
analytical methods for particle size distribution and residual sol@ used by the CEP holder. All other
analytical methods are as per Ph. Eur. The analytical methods%have been adequately described and
non-compendial methods appropriately validated in accord ith the ICH guidelines.
Satisfactory information regarding the reference standa@Jsed has been presented.

Batch analysis data from five production scale batch%re provided, demonstrating compliance with
the proposed specifications. The batch data provi@are considered to be sufficient. Consistency and
uniformity of the active substance quality hav@ demonstrated.

Stability &

As no re-test period is proposed in the tability data from three commercial scale batches of active
substance from the proposed man urer stored in the container stated in the CEP for up to 60 months
under long term conditions (25° °C, 60% £ 5% RH) and for up to 6 months under accelerated

conditions (40°C £ 2°C, 75% o RH) according to the ICH guidelines were provided. The tested
parameters were within the gcations. Additional data form three commercial scale batches of the
micronised active substa red in the proposed container used after micronisation for up to 48
months under long term c itions (25°C £ 2°C, 60% =% 5% RH) were provided. These batches were
tested for particle size distribution only. The tested parameter was within the specifications.

The stability re%mdicate that the active substance manufactured by the proposed supplier is
L 4

sufficiently st N{ ;The stability results justify the retest period of 60 months when stored in the

packaging.sté(y in the CEP as proposed by the active substance manufacturer and of 24 months

propose% e finished product manufacturer.

2. ctive substance salmeterol xinafoate

General information

The chemical name of salmeterol xinafoate are 4-hydroxy-a’-[[[6-(4-phenylbutoxy)hexyl]lamino]
methyl]-1,3-benzene dimethanol 1-hydroxy-2- napthoate; 4-hydroxy-a’-[[[6-(4-phenylbutoxy)hexyl]
amino] methyl]-1,3-benzene dimethanol 1-hydroxy-2- napthelene carboxylate and (1RS)-1-[4-
hydroxy-3-(hydroxy methyl)phenyl]-2-[[6-(4-phenyl butoxy)hexyl]amino]ethanol 1-
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hydroxynapthalene -2-carboxylate corresponding to the molecular formula CysH37NO4-C11HgOs3. It has a
relative molecular mass of 603.74 g/mol and the following structure in Figure 3:

OH CO.H

S

Figure 3: salmeterol xinafoate structure

The active substance is a white or almost white powder and is sparingly sol@ater. As stated in
literature, salmeterol xinafoate is the racemic form of 1-hydroxy-2-naphtoi$ salt of salmeterol.

During the procedure, in response to a MO, salmeterol xinafoate polymsm has been discussed.

Salmeterol xinafoate exhibits polymorphism with two known forms; fform I and Form II. The
therapeutically relevant form is routinely produced by the CEP h {The other form has only been
obtained under supercritical fluid extraction techniques. The p phic forms of salmeterol xinafoate
have been investigated by X-ray diffractometry (XRD), differ canning calorimetry (DSC) and
infrared (IR) tests, confirming that only desired form is pr@‘i the active substance. In response to
the same MO, it has been demonstrated that morpholo@ stallinity, specific surface area and
morphic form are consistent also during the stability performed on the micronised active
substance. Routine monitoring of morphic form is not required. As there is a monograph of salmeterol
xinafoate in the European Pharmacopoeia, the m@cturer of the active substance has been granted
a Certificate of Suitability of the European Ph@opoeia (CEP) for salmeterol xinafoate which has
been provided within the current Marketing,Auth®risation Application.

Xo

Manufacture, characterisation and:ﬁoéss controls

The relevant information has beerf\as ed by the EDQM before issuing the Certificate of Suitability.
Only one site is involved in the@ufacture and micronisation of the active substance. Information on
the micronisation process and, validation was provided during the procedure in response to a MO. In
response to the same MO as demonstrated that the demonstrating that the controls employed for
the validated crystalli ationQd micronisation procedures ensure consistent quality of micronised
active substance, co xwd in the active substance specification, which consequently results in
consistent finished ct performance.

The micronised active substance is packaged in double polyethylene bags placed inside an aluminium
foil pouch wi N siccant. The foil pouch is placed inside a high-density polyethylene container. The
polyethyleh&tds comply with the EC directive 2002/72/EC and EC 10/2011 as amended.

substance specification includes tests for: appearance (visual), identity (IR), related

ances (HPLC), residual solvents (GC), water content (Ph. Eur.), sulphated ash (Ph. Eur.), assay
(HPLC), microbiological examination of non sterile products (Ph. Eur.) and particle size distribution
(laser diffraction).

The specification tests include all the monograph tests with the addition of residual solvents, particle
size distribution and microbiological examination, which is required for active substances used for
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inhalation route. Although the CEP includes the test for palladium, the applicant has adequately
justified its omission from the specification during the procedure.

The finished product manufacturer has adopted the analytical methods for particle size distribution and
residual solvents used by the CEP holder. All other analytical methods are Ph. Eur. The analytigal
methods used have been adequately described and non-compendial methods appropriately va din
accordance with the ICH guidelines. Satisfactory information regarding the reference stand@ ed
has been presented.

2 4
Batch analysis data from three production scale batches are provided, demonstrating ahw iance with
the proposed specifications. Consistency and uniformity of the active substance quadi ave been

demonstrated. Q

Stability
Stability data from three commercial scale batches of non-micronised acti ertance from the proposed

manufacturer stored for up to 60 months under long term conditions ( + 2°C, 60% %= 5% RH) and
for up to 6 months at accelerated conditions (40°C + 2°C, 75% = 5% RH), and stability data from three
commercial scale batches of micronised active substance for up t onths under long term conditions

(25°C £ 2°C, 60% = 5% RH) according to the ICH guidelines f rovided.

These batches were tested for appearance, water, impurit d assay. Data on particle size was
provided for 2 of the three batches stored at long term ittons for 24 months. The tested parameters
were within the specifications.

The stability results indicate that the active s@nce manufactured by the proposed supplier is
sufficiently stable. The stability results justh proposed retest period by the active substance
manufacturer of 60 months stored in the prs d packaging as stated in the CEP.

2.2.4. Finished medicinal p t
Description of the product a rmaceutical development
Fluticasone propionate/salm nhalation powder (FS MDPI) is a blend of fluticasone propionate and

salmeterol xinafoate as thQ e pharmaceutical ingredients, and lactose monohydrate as a carrier.
(o}

An overage is introdueed t count for the active substance loss during the finished product
manufacturing process,; adequate justification has been provided during the procedure. The target fill
weight includes a @II to ensure delivery of the label claim number of actuations (60).

The inhalation er is a blend of the two active substances, fluticasone propionate (FP) and
salmeterol, xiRafgate (SX) with lactose. Coarse lactose carries the micronised active substances
particIesQ\ surface up to the moment of inhalation, when the active substances de-aggregate and

detach fi he surface of the carrier. The fine lactose stearate modulates particle-particle interaction
and t re improves the de-aggregation/re-suspension of the active substances’ particles in the
ins air flow during inhalation.

Lactose is a well-known pharmaceutical ingredient used for this route of administration and
pharmaceutical form and its quality is compliant with Ph. Eur. standards. There are no novel excipients
used in the finished product formulation. The list of excipients is included in section 6.1 of the SmPC
and in paragraph 2.1.1 of this report.
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The aim of the pharmaceutical development was to develop lower strength alternatives to the already
marketed long acting beta agonist (LABA) and inhaled corticosteroids (ICS) combinations achieving,
the same efficacy as marketed inhalation powders using a lower strength of both active substances.
Initially three strengths were developed (55/14 mcg, 113/14 mcg and 232/14 mcg); however only the
two higher strengths are proposed for marketing. The lower strength has been used to generate,some
stability data which are of relevance for the two strengths proposed for marketing. Teva has éy
experience in the development of inhalation powders in the EU market using the same deli evice
(e.g. DuoResp Spiromax EMEA/H/C/002348); in fact Aerivio Spiromax (EMEA/H/C/002752)ywhich now
is withdrawn, contained the same active substances as the proposed product at a hi ength and
used the same delivery device. g{
&

Different batches of FP and SX with a range of particle size distribution (PSD) en used in
finished product development and evaluated for impact on blend uniformity@se content
uniformity and aerodynamic particle size distribution (APSD). During develo t, lactose batches
with a range of PSD focusing on the percentage of fine lactose (particul ow 10 micrograms) have
been evaluated. Two optimised grades of lactose, Grade 4 and Grade E@e selected for the
manufacture of FS MDPI 232/14 and 113/14, respectively. The selegtion of the grades was based on
the effect of fine lactose on the aerodynamic performance and tk@ to achieve proportionality
between the various strengths of FS MDPI. The choice of the | grades has been fully justified.

To address a MO, in addition to particle size, particle shap y and amorphous content of both
active substances and excipient have been discussed in il as these are critical material attributes
that may influence the homogeneity, reproducibility @ performance and quality of the finished
product for use via the inhalation route. It was concluded that PSD of the active substances and
lactose is the only parameter that needs to be co led as consistency of the other characteristics is
ensured by the validated manufacturing meth he components of the finished product.

The formulation and manufacturing devel ent’have been described in detail, from pilot scale to the
commercial scale. The development pro %e was divided into two phases: development of a range
of FS MDPI product strengths for a Ph Qranging clinical study to establish the appropriate doses
for different asthma severities in e@controlled studies and development of a range of FS MDPI
product strengths for Phase 3 effi nd long-term safety clinical studies. The manufacturing process
consists of blending the micronj ctive substances with the lactose, filling and equilibrating the
devices, packaging and labelli @the devices. A design of experiments (DoE) was used to evaluate
the main effects of the blep@ing process parameters (i.e. impeller speed and mixing time) and material
attributes on the blend uni ity and pharmaceutical performance. Product development and
optimisation was conti d with FS MDPI 50/12.5, 100/12.5 and 200/12.5 products. The formulation
strategy was finalis the Phase 3 clinical and registration programs such that all strengths were
developed using@ame delivery device, with each strength requiring its own blend. Comparison
MPDI and the products used in used in phase 3 clinical trials have been provided

L 4
data between \
confirming, that the product performance is equivalent.

The deli@ evice is a breath actuated multidose reservoir dry powder inhaler, hence the finished
produ@ the device are considered to constitute an integral “drug device combination product”. The
in is’a white with a translucent yellow mouthpiece cover. Each inhaler consists of the following main

onents: upper case assembly, bellows and yoke assembly, filter, and lower case assembly as
depitted in Figure 4 below. The parts of the inhaler coming into contact with the inhalation powder or
the patient mucosa are made of acrylonitrile butadiene styrene (ABS), polyethylene (PE), and
polypropylene (PP). The contact material complies with Ph. Eur. and EC requirements. The choice of the
container closure system has been validated by stability data and is adequate for the intended use of
the product. The same device is used for all strengths. Each inhaler contains 60 doses and is wrapped in
a 4-ply foil laminate with desiccant to protect the products from moisture over long-term storage. The
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same variant (NB7/3) of the device and the same secondary packaging have been used throughout the
development of the product; the cup size used to measure the dose was optimised and fixed at the
beginning of the development.

Figure 4: FS MDPI device components
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The finished product characterisation studies \%conducted in accordance with EMA guideline
“Guidance on the Pharmaceutical Quality pof,Inhalation and Nasal products” (CHMP/QWP/49313/2005
Corr, June 2006). To assess the pharma %I performance of the FS MDPI product strengths, a
bracketing approach for the middle str: r@was proposed. However, since the composition of the

three strengths is not dose proporii | ahd the blends are different, a MO on the acceptability of the
bracketing approach used during aceutical development, was raised requesting the missing in
vitro data on the middle streng s part of the MO was resolved by performing a flow rate study. It

was demonstrated that the *ﬂ ed patient flow rates have no notable impact on the pharmaceutical
performance of the produgf™Sit Was concluded that the bracketing approach was acceptable. The
finished product characteriSagion studies to determine that appropriate storage conditions, facilitate
correct use and maint nce of the inhaler, and contribute to patient compliance were originally
conducted appIying@elivered dose testing regime described by the US FDA Draft Guidance for
Industry Meteﬁeﬁse Inhaler (MDI) and Dry Powder Inhaler (DPI) Drug Products (1998) (one
delivered dos asured at the beginning, middle and end of inhaler life and is referred to as Dose
Content Ugpifarmity through life (DCU-TL)). To validate the data generated using this approach, a
compreh N study bridging the adopted testing regime to the one described by Ph. Eur. (3
beginni iddle and 3 end of inhaler life) in the uniformity of delivered dose (UDD) as required
descr n the Ph. Eur. has been conducted. Based on this study it was concluded that the

i ces in the test regime do not impact on data generated, as the DCU results are statistically
comparable to the UDD results.

Manufacture of the product and process controls

The manufacturing process consists of 4 main stages: blending, filling, device assembly, packaging.
The process is typical for manufacturing of inhalation powders, which are normally considered
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specialised pharmaceutical forms and their manufacture is considered to be a non-standard process.
Controls are applied to critical steps of the manufacturing process.

The manufacturing process as well as in-process controls performed have been sufficiently described.
In-process controls have been identified and are considered adequate. g

The holding times of each step, including the equilibration step, have been adequately justifié

Major steps of the manufacturing process have been validated during process validationzat mercial
scale on three batches per strength for each site. It has been demonstrated that t %ufacturing
process is capable of producing the finished product of intended quality in a reprodd€ible’ manner. The
in-process controls are adequate for this pharmaceutical form. O

Product specification &

The finished product release specifications include appropriate tests f@b kind of dosage form:
appearance and description of the inhaler, dose counter and of ﬂ wder (visual inspection),
identification (UPLC and TLC), assay (content per inhaler UPLC), rel substances (UPLC), water
content (Karl Fischer), net content (fill weight), uniformity of delivered dose (Ph. Eur.), number of
actuations per inhaler, dose counter reading (at actuation 58), (next generation impactor (NGI)
Ph. Eur.), microbiological examination for non-sterile product@ ur.).

The proposed finished product specification contains the r@ed ests for this dosage form and it is in
line with the “Guidance on the Pharmaceutical Quality OQ lation and Nasal products”
(CHMP/QWP/49313/2005 Corr, June 2006) and the \i ations for Inhalation” Ph. Eur. monograph.

The limits for impurities and degradation product elease and during shelf-life are in agreement
with ICH Q3B. The limit for assay has been tig Qo 90-105 % during the procedure in line with
batch and stability data. The applicant is reco@wded to monitor the first 20 commercial batches of
the finished product for assay and event%o tighten the specifications limits further (see

Recommendation). < ;

The potential presence of elemental @iities in the finished product has been assessed on a risk-
based approach in line with the I Guideline for Elemental Impurities. Batch analysis data on

3 batches of the highest dose, i epresent the worst-case scenario, using a validated ICP-MS
method was provided, demo g that each relevant elemental impurity was not detected above
30% of the respective PD d on the risk assessment and the presented batch data it can be

concluded that it is not ne ary to include any elemental impurity controls in the finished product
specification. The infofgation on the control of elemental impurities is satisfactory.

A risk evaluation @*ﬂng the presence of nitrosamine impurities in the finished product has been
performed, in gesponse to a MO, considering all suspected and actual root causes in line with the
“Questions a xwers for marketing authorisation holders/applicants on the CHMP Opinion for the
Article 5 bgulation (EC) No 726/2004 referral on nitrosamine impurities in human medicinal
/409815/2020) and the “Assessment report- Procedure under Article 5(3) of Regulation
/2004- Nitrosamine impurities in human medicinal products” (EMA/369136/2020). Based
rmation provided it is accepted that no risk was identified on the possible presence of

ine impurities in the active substance or the related finished product. Therefore, no additional
control measures are deemed necessary.

The analytical methods used have been adequately described and appropriately validated in
accordance with the ICH guidelines. Satisfactory information regarding the reference standards used
for assay and impurities testing has been presented.
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Batch analysis results are provided for twelve commercial scale batches per strength confirming the
consistency of the manufacturing process and its ability to manufacture to the intended product
specification.

Stability of the product b
The applicant proposes a shelf-life of 18 months and of 2 months after opening the foil wit@ n

precautions for storage.

Stability data from 9 commercial scale batches of development strength (low, middle.\@gh) of the
finished product stored for up to 36 months under long term conditions (25 °C / 60% ), forup to
12 months under intermediate conditions (40 °C / 60% RH), and for up to 6 mont@vder accelerated
conditions (40 °C / 75% RH) according to the ICH guidelines were provided. batches of medicinal
product are identical to those proposed for marketing and were packed in theé\prifhary and secondary
(protective film foil with desiccant) packaging proposed for marketing. Th@alers were stored in the
upright and inverted position.

The in-use stability studies were conducted over a period of 3 months on the low and high strength
(bracketing approach) of the batches used for the long term stabj 'iﬁudy, to assess the product
performance, after being dispensed to the patients outside the @tive film foil and kept under
intermediate conditions (30 °C / 60% RH) for up to two mon!@ve inhalers were stored in the

horizontal position. Q

Samples were tested in line with the shelf-life speci ic given. The analytical procedures used are
stability indicating.

No significant changes were observed in the Ionm, accelerated studies and in-use studies and all
results were within the proposed specification .

Of note the impact of moisture was also ifwfestigated during development studies on the un-pouched
inhalers under low, medium and high hufmidity (25°C/less than 30% RH, 25°C/60% RH and 25°C/75%
RH, respectively) on three batches o% and high strength (bracketing approach). The effect of
moisture was assessed by testing for DCU, DCU-TL, APSD and water content. The results of
the study demonstrate that differe&vels of moisture exposure have no impact on the
pharmaceutical performance o product strengths.

No photostability stability were performed due to the nature of the container closure system.
Since the DPI excludes lig is is accepted.

The applicant had inji proposed different shelf-lives for different strengths, but this was not
accepted. Based o able stability data, the proposed shelf-life of 18 months and of 2 months after
opening the fqjl withthe following precautions for storage: ‘Do not store above 25°C. Keep the
mouthpiece c(/}c osed after use’ as stated in the SmPC (section 6.3) are accepted.

0\
Adventiéﬁ agents

It is cénfigmed that the lactose is produced from milk from healthy animals in the same condition as
d to collect milk for human consumption and that the lactose has been prepared without the
f ruminant material other than calf rennet according to the Note for Guidance on Minimising the
Risk of Transmitting Animal Spongiform Encephalopathy Agents Via Human and veterinary medicinal
products.
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2.2.5. Discussion on chemical, and pharmaceutical aspects

Information on development, manufacture and control of the active substance and finished product has
been presented in a satisfactory manner.

In response to three major objections raised one for each active substance and one of the finim
product development on the characterisation of the finished product components, the appli s
le of the

. In

supplemented the submission with additional information on the physico-chemical charac
active substance which could have an impact on the aerodynamic performance of the
response to the same MO raised for the finished product the bracketing approach us@
development has been adequately justified. The risk of nitrosamine contamination@
to address a MO and no risk was identified. The results of tests carried out indi
uniformity of important product quality characteristics, and these in turn Iea@
the product should have a satisfactory and uniform performance in clinical uge®
N

ing the

Iso evaluated
sistency and
conclusion that

At the time of the CHMP opinion, there was one minor unresolved qualm having no impact on
the Benefit/Risk ratio of the product, resulting in the recommendation t onitor the first 20
commercial batches of the finished product for assay and eventually(to tighten the specifications limits

further was agreed. @

2.2.6. Conclusions on the chemical, pharm %cal and biological aspects

The quality of this product is considered to be accep b@wen used in accordance with the conditions
defined in the SmPC. Physicochemical and biological aspects relevant to the uniform clinical
performance of the product have been investigath are controlled in a satisfactory way. Data has
been presented to give reassurance on viraI/Té ty.

2.2.7. Recommendation for f quality development

3.2.P.5 - The applicant is recommen@o monitor the first 20 commercial batches of the finished
product for assay and eventually ighten the specifications limits further, if supported by data.

2.3. Non-clinical asp(@

2.3.1. Introduction

Fluticasone propi @:p) and salmeterol xinafoate (Sx) have been used via inhalation alone and
together for trﬁx nt of upper respiratory diseases for several years. The pharmacological and
toxicologic‘al spects of the respective individual and combined products have been well characterised
i reviewed.

ropionate is a potent fluorinated glucocorticoid with anti-inflammatory activity that is
used to treat asthma and allergic rhinitis. It has been marketed in the EU for many years
been shown to reduce symptoms and exacerbations of asthma and to decrease airway

ivity to histamine and methacholine in patients with hyperreactive airways. It is a well-established
active substance and is recommended for use in the management of asthma in both adults and
adolescents.

Salmeterol xinafoate is a long-acting B-agonist bronchodilator that exerts a preferential effect on 2-
adrenergic receptors on bronchial smooth muscle to produce relaxation and bronchodilation that lasts
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for 12 hours after a single dose. It is used via the orally inhaled route in the management of patients
with reversible airways obstruction associated with mild to moderate asthma and is particularly useful
in patients with reversible airways obstruction who continue to experience symptoms despite
treatment with an anti-inflammatory agent such as an inhaled corticosteroid.

The fluticasone propionate/salmeterol (FS) combination is indicated in the regular treatment ma
where use of a combination product (inhaled corticosteroid and long-acting B2-agonist) is iate:
in patients no adequately controlled with inhaled corticosteroids and ‘as needed’ inhaled cting
B2-agonist or in patients already adequately controlled on both inhaled corticosteroid %@g -acting
B2-agonist. FS fixed-dose combination products have been marketed in the EU for o years in dry
powder inhalation formulation.

Taking into account available information from published pharmaco-toxicologi
Sx and on their use in combination which sufficiently demonstrated the saf the efficacy of those
active substances, no new non-clinical studies were conducted by the appfi to directly support this
application. The information presented in the below sections are based@erature data.

I|t rature on Fp and

2.3.2. Pharmacology é

2.3.2.1. Primary pharmacodynamics Qq
Fluticasone propionate (Fp) O

The anti-inflammatory activity of fluticasone propio as been demonstrated by its effects on a
number of inflammatory mediators and markers ;i ro and in vivo.

In vitro studies Q

In vitro studies have shown that Fp pote iphibits anti-CD3-induced proliferation of T-cells taken
from normal volunteers, with a media egtive dose (ED50; at approximately 0.3 nM) that is lower
than budesonide (0.8 to 2.0 nM) démethasone (5.9 nM). Fp also more potently inhibits
phytohaemaglutinin-stimulated pr ation of lymphocytes compared to budesonide and
beclomethasone d|prop|onate liferation of lymphocytes from corticosteroid-resistant patients

could also be inhibited by Fps

Cytokine generation is mh@ by Fp in a range of human cells. In mast cell studies, Fp was found to
have median inhibito tration (IC50) values of <1 nM for inhibition of interleukin (IL)-4, IL-6,
IL 8 and tumour nec actor (TNF)-a. Concentrations required to inhibit epithelial cell cytokine
production were sli %greater, with IC50 values of 5, 10, and 1 nM for inhibition of IL-6, IL-8, and
granulocyte- mn@ge colony stimulating factor, respectively. However, Fp potently inhibited
epithelial TN neration with an IC50 value of 0.1 nM. Fp has also been shown to inhibit platelet-
derived rﬁg ctor stimulated production of IL-I-f and IL-6 in human alveolar macrophage and
ﬁbroblas@ The IC50 value was found to be 0.1 nM for inhibition of IL-I-B and IL-6, respectively, in
both

stud/es

Guihea pigs treated with Fp before intratracheal IL-5 administration showed potent Fp-related
inhibitory activity against IL-5-induced eosinophilia when eosinophil numbers in bronchioalveolar
lavage fluid (BALF) were measured after 24 hours.

Inhibition of histamine challenge-induced mucosal oedema, a model not traditionally recognised as
being highly corticosteroid responsive, has also been investigated. There was some inhibition with
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beclomethasone dipropionate (BDP) at the earliest time, but this was rapidly lost. In contrast, Fp, at
10% of the dose of BDP, gave a marked and longer lasting response.

A 5% toluene disocyanate solution was administered intranasally to rats, over an 8-week period, to
increase mast cell proliferation in nasal mucosa. Fp treatment was found to potently inhibit thi
response; an intranasal dose of 50 mcg/day reducing mast cell numbers to basal levels. The sb
demonstrates the ability of Fp to decrease inflammatory cell accumulation induced by an in al
stimulus. Studies in rodents were conducted to quantify and compare anti-inflammatory @ after
topical administration of Fp and the ability to produce specific systemic steroid-related’ s after
topical, oral, or parenteral administration. Topical anti-inflammatory activity was medasured in rats and
mice using the inflammatory response to croton oil applied topically to the ear. Re showed that Fp
was essentially equipotent with fluocinolone acetonide in both rats and mice. IC responses to
repeated topical applications of Fp were assessed by measurement of thymﬂ( lution and reduction
in stress-induced plasma corticosterone (hypothalamic-pituitary-adrenal [H is suppression) in
rats and mice, and adrenal atrophy in the rat. In these tests Fp was 50- Id less potent than
fluocinolone acetonide in the rat (56-fold greater therapeutic index) an -times less potent than
fluocinolone acetonide in mice (relative therapeutic index 91). Ther{e, in both species, the
separation between topical anti-inflammatory and systemic activij r topical application was highly
favourable to Fp. Comparison of systemic activity after topical @bcutaneous dosing of Fp shows
that, in both rats and particularly in mice, Fp is more potent iven subcutaneously. After oral
dosing in rats, Fp caused some thymus involution, adrena@bph and HPA axis suppression but was
6- to 38-times less potent than betamethasone alcohol he mouse, oral Fp is 60- to 200-times less
potent than betamethasone alcohol.

Animal studies of the relative anti-inflammatory PA axis inhibitory potencies of topically applied
drug demonstrated that Fp has an advantageo apeutic index (>200-times that of
beclomethasone dipropionate).

In an ovalbumin (OVA) challenge assay i&b, intranasal administration of fp can modulate the
remodelling of airway smooth muscle Qulation of transforming growth factor (TGF)-B1 production
and active TGF-B1 signalling. Wh s Were exposed to aerosolised OVA (1%), the allergen-induced
progression of established structjé'u'way changes could be inhibited by treatment with inhaled Fp.

In monkeys, Fp markedly inhi allergen (dinitrophenol Ascaris suum allergen [DNP A])-induced
airway hyperresponsiveness R) in an asthma model. Similar effect was observed after the
treatment with prednisolo @

Salmeterol Xinafoaten(Sx)

In vitro studies

L 4
The persistent &gof the drug could be fully reversed by the B1- and B2-adrenoceptor blocker,
sotalol, bug w(eythe antagonist was washed out, the activity of Sx was reasserted. Despite the

sustaine ist action, no tolerance or tachyphylaxis has been observed with Sx in respiratory
smooth e. Binding studies suggest that the long duration of effect of salmeterol is due to a
unjgu thod of action whereby a portion of the molecule binds with high affinity to nonpolar

or exosites from where the rest of the molecule can interact freely with the active site of the
B2%adrenoceptor.

The pharmacologic effects of B2-adrenoceptor agonist drugs, including Sx, are at least in part
attributable to stimulation of intracellular adenyl cyclase, the enzyme that catalyzes the conversion of
adenosine triphosphate (ATP) to cyclic-3',5'-adenosine monophosphate (cyclic AMP). Increased cyclic
AMP levels cause relaxation of bronchial smooth muscle and inhibit the release of mediators of
immediate hypersensitivity from cells, especially from mast cells.
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Sx also inhibits the release of pro-inflammatory and spasmogenic mediators in the lung by an action at
B2-adrenoceptors on mast cells. Histamine, leukotriene, and prostaglandin D release from human lung
fragments in vitro is inhibited by Sx in a concentration dependent manner.

effect on the IgE-dependent release of histamine, prostaglandin D2, and leukotrienes C4 and

passively sensitised human lung fragments, achieving log IC50 values of 8.54, 9.07, and 8
respectively. As with its effect on smooth muscle, the response has a long duration (>204h0 and is
competitively antagonised by propranolol. Because mast cells are the predominant soli mediators
with reversed anaphylactic challenge, this inhibitory effect of Sx enhances its therap %botential in

asthma. O

There has been some debate about the anti-inflammatory properties of Sx. In vitro it has a patent
ébom

Sx, and the related substance salbutamol, do not inhibit IL-1 B production in , but both inhibit
TNF-a secretion by lipopolysaccharide-activated TPH-1 cells with an IC50 of, ximately 0.1 mcM.
This inhibition is reversible by B2-antagonists. In T-cells, salmeterol inhibits agtivation (proliferation
and IL-2 secretion in response to anti-CD3 antibody) at about 1 mcM b js effect is not reversible by

B2-antagonists.

Sx inhibits the formation of thromboxane through inhibition of Ie@ene-84 but these effects are
only seen at high concentrations and are not susceptible to bl by propranolol, suggesting that
this response is a non-specific effect on the cell membrane.

Several in vitro studies suggest that Sx may significantly.i ence mucociliary clearance by increasing
ciliary beat frequency and attenuating the ciliary be fr@ency slowing induced by Pseudomonas
aeruginosa toxin pyocyanin. Sx also demonstrated anti-imflammatory effects by inhibition of the
release of inflammatory mediators including hista , thromboxane, and leukotriene.

In vivo studies Q

In the isolated guinea pig fundus preparati@n, Sx produced smooth muscle relaxation. The
concentration required to cause relaxati@n of guinea pig fundus, containing f3-adrenoceptors, was at
least 1000-fold of that required to ac@.e B2-adrenoceptors in airways smooth muscle, confirming the

selectivity of Sx. g

The potency and duration of ac the bronchodilator activity of Sx was determined in conscious
guinea pigs following inhaled@ral administration. Nebulised aerosols of 0.012-12 mcM (equivalent
to 5-5000 mcg/mL) cause -related inhibition of histamine-induced bronchoconstriction, with
bronchodilator activity bei imilar to Sx. There were no clear differences between the durations of
action of Sx and salbu ol by the oral route. However, following inhaled administration, the duration
of action of Sx was @tantially longer, exceeding 6 hours, compared with 1.5-3 hours for salbutamol.

In conscious g@g, inhaled Sx and salbutamol were approximately similar in producing dose-
related inhibigfon“ef histamine-induced bronchoconstriction over a concentration range of 0.012-12
mM. Hoxfé‘ wat threshold effective concentrations, the duration of protection afforded by Sx

exceede urs compared to <1.5 hours with salbutamol.

Sxa n shown to inhibit the extravasation of protein into the airways of guinea pigs challenged
istamine aerosol in a dose-dependent manner with duration of 6-8 hours. Because this protection
was,blocked by prior treatment with propranolol, it involved stimulation of B2-adrenoceptors.
Activation of these receptors has been reported to maintain the integrity of the endothelial cell gap
junctions, thereby preventing leakage of plasma proteins into the extravascular compartments.

Sx has also been shown to inhibit acute leukocyte influx after endotoxin (neutrophils), platelet-
activating factor (PAF), and antigen (eosinophils) challenge of guinea pig airways in vivo, whereas in
these models salbutamol is ineffective. A possible explanation for these findings may be found in

Assessment Report
EMA/141972/2021 Page 27/147



considering the time course of cell infiltration in these models, which ranges from 4 to >8 hours. Over
this period, any inhibitory effects of short-acting B-agonists (such as salbutamol) will decline, whereas
this will not be the case with salmeterol.

All B2-agonists relax the tissue of isolated airways (eg, guinea pig trachea) when tone is induged with
prostaglandin PGF2a, carbachol, or through electrical stimulation. However, whereas the onse

action of isoprenaline, salbutamol, and fenoterol is rapid (<4 minutes), Sx is slow to reach @ rium
under these conditions.

2 4
Nebulised aerosols of Sx (0.001-1 mg/mL) caused a dose-related inhibition of plasma N in

extravasation (PPE) induced by histamine. Both Sx and salbutamol had an ED50 o ximately 0.01
mg/mL, but the duration of action of Sx was substantially longer, being 6-8 hou pared with less
than 2 hours for salbutamol. Orally administered Sx (0.01-1 mg/kg) also red stamine-induced
PPE in a dose-related manner with an ED50 of 0.02 mg/kg. Prior treatment imals with propranolol
abolished the inhibition of PPE, indicating that these effects were mediated,by}8-adrenoceptors,
probably at the level of the vascular endothelium. @

The effects of Sx on behavior, muscle tone, reflexes, and autonomiq,lsnction were investigated after
intravenous dosing in the dog and acute oral administration in tm cious rat and dog. These effects
were consistent with the known pharmacology of Bz—adrenocef onists.

Fluticasone and Salmeterol Combination (FS MDPI) Q
[

The combination can offer a more convenient regime foQt nts requiring concurrent LABA and ICS.
The products are designed to produce a greater impr nt in pulmonary function and symptom
control than either fluticasone propionate or salmﬁol used alone at their recommended dosages.

B2-agonists relax airway smooth muscle, but ibit mediator release from mast cells, prevent
plasma exudation and inhibit activation of sen&nerves, whereas corticosteroid have inhibitory
effects on the cells of chronic inflammati including T-lymphocytes, eosinophils, macrophages, and
dendritic cells, resulting in reduced airw@per responsiveness. Corticosteroids increase the
expression of B2-receptors and protect®hem against down-regulation in response to long-term B2-
agonist exposure, whereas B2-agopistSsmay enhance the anti-inflammatory actions of corticosteroids.
Thus, each class of drug enhances others beneficial actions.

Sx, in combination with Fp, g ance glucocorticoid receptors (GR) nuclear translocation in vivo, as
well as in vitro, and the d gest that Sx may play an important role in the additional benefits
seen with combination the . GR are specific cytoplasmic transcription factors that mediate the
biological action of cortieoids. In vitro, the enhanced GR nuclear translocation is associated with an
amplified GR functi sponse. This may account, at least in part, for the effect seen with Sx alone

in vivo.
’\&n

Overall, the ation of Sx and Fp is considered to enhance aspects of allergen-induced airway
remodellinc ut causing changes in airway responsiveness.
2.3.2@econdary pharmacodynamics

casone propionate (Fp)
Fp has not been associated with adverse effects on the cardiovascular or central nervous systems.

Fp has been screened for a wide range of steroid hormonal or anti-hormonal activity in rats and mice
and was found to be devoid of androgenic, anabolic, estrogenic, and anti-gonadotrophic activity, while
some progestational, anti-androgenic, and anti-estrogenic activity was noted in oestrogen-primed
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weanling rabbits. Weak anti-anabolic activity, another characteristic of potent glucocorticoids, was
observed in the castrated rat. Fp lacked mineralocorticoid activity but caused significant diuresis and
urinary excretion of sodium and potassium. In dogs, Fp administered via inhalation at dose levels 3-
fold higher than the maximum recommended clinical dose, has been associated with marked
suppression of plasma cortisol concentrations and adrenal function. b

Corticosteroids attenuate the immune and inflammatory response by several mechanisms. Qz
administration of corticosteroids is used extensively in the treatment of asthma and allergic itis and
is considered to be the most efficient safe anti-inflammatory treatment currently avai everal
studies have shown that ICS decrease the number of eosinophils in the airways of asthmatic patients
and reduce the presence of eosinophil granule proteins in BALF. The effect of ICS @ repeated
allergen exposure-induced bone marrow activation and airway eosinophilia w igated by
assessing the number of eosinophils in bone marrow, BALF, and airways tis& BALB/c mouse
model. Treatment with Fp significantly reduced the increase of absolute numier of mature bone
marrow eosinophils and showed a tendency towards decrease in the im bone marrow eosinophil
number compared to controls. However, Fp had no significant effect on and airways tissue
eosinophils. In this murine allergy model, intranasal corticosteroid ﬁ:ced number of bone marrow
mature eosinophils, but did not significantly affect airways cell p Idkions.

Salmeterol xinafoate (Sx) q

Salmeterol-related effects on behaviour, muscle tone, reflexesy and autonomic function have been
evaluated from a non-clinical viewpoint; the results we nsistent with the known pharmacology of
B2 adrenoceptor agonists. In addition, Sx has been N ed with signs such as vasodilation,
tachycardia, vomiting, and decreased activity, which were all attributed to exaggerated pharmacology.
No evidence of dysrhythmia or significant chan e®electrocardiogram data has been noted in
monkeys. 6

Fluticasone and Salmeterol CombinamFS MDPI)

In anaesthetised guinea pigs, there w anarked effect on the cardiovascular system when Fp was
administered prior to Sx. Fp adminjstered subcutaneously for 14 days to mice did not affect the
contraction of isolated uteri due t%showing no drug interaction.

Doses of less than 25 mg/kg/ Fp and Sx in rats are capable of eliciting significant skeletal muscle
hypertrophy with minimal or cardiac hypertrophy, thus highlighting their significant clinical potential
for muscle wasting conditi

2.3.2.3. Safety P@cology

No new safetw@macology studies were conducted for this submission.

A safety pharéyology study outlined in an approved (Advair) product determined the potential

interacti@subcutaneously administered Fp with the cardiovascular and respiratory effects of

intrav administered Sx in anaesthetised guinea pigs. Salmeterol at doses (including and

ex e@those required for pharmacological effects or amounts likely to be absorbed clinically after
ion), had no effects other than those consistent with the known pharmacological profile of the

compound (decreases in blood pressure and increases in heart rate). These effects were not

exacerbated by pre-treatment with Fp.

2.3.2.4. Pharmacodynamics drug interactions

No pharmacodynamic interaction animal studies were conducted with the combination.

Assessment Report
EMA/141972/2021 Page 29/147



Non-clinical interaction studies would not add to the body of data already available, based on the fact
that there is sufficient clinical experience with combined use of the individual medicinal products in
patients.

Preterm birth was induced with a combination of mifepristone and prostaglandin E2 on day 19,0f
pregnancy. Rats were treated with Sx or gestagens (progesterone or 17- hydroxyprogesteron
their combination. The treatments were launched on different days (15-18) of pregnancy. T
of treatment was determined in terms of the delivery time counted from the mifepristonesi
Salmeterol treatment delayed premature labour by 2.4 hours, whereas the delay due t
salmeterol combinations was more than 5 hours. Parallel treatment with salmeterol

be more than twice as effective as Sx therapy alone. O

gestagens can

Studies in laboratory animals (minipigs, rodents, and dogs) have demonstrat%@occurrence of
cardiac arrhythmias and sudden death (with histological evidence of myoca &Jecrosis) when -
agonists and methylxanthines are administered concurrently. The clinical significance of these findings
is unknown. This is reflected in section 5.3 of the SmPC. @

2.3.3. Pharmacokinetics é

Absorption Q

Fluticasone propionate (Fp)

Fp is associated with low oral bioavailability due to p Qorption and extensive first-pass
metabolism; however, the majority of Fp delivered to the€ lung is systemically absorbed.

effect than other inhaled steroids. Evidence tosupport this hypothesis has been obtained by measuring
plasma cortisol, as an index of adrenal s ression, during Fp administration. Orally administered Fp,
in doses up to 16 mg, had no effect on L|$€cortisol levels. Intranasal Fp 2 mg twice daily for 7 days
also had no effect on plasma cortisol. tion administration to rats involves a significant ingestion
of the dose, with subsequent excréti a the feces. Direct pulmonary dosing in dogs involved higher
systemic exposure. 6

Due to low oral bioavailability, the swallowed % of inhaled dosages should have less systemic

Salmeterol xinafoate (Sx) SO
b

Salmeterol is extensively ed across the gastrointestinal tract in both rat and dog after oral
administration. Howeyer, th&clearance of Sx is about 3-times higher in rat than in dog, indicating that

hepatic extraction is als&higher in the rat.

In radiolabelled s /'bn rat, dog, mouse, and pregnant rabbit, peak plasma levels were attained
within 1 hour ing and were much lower than the mean peak concentrations of total drug related
material, ipdé?w\ extensive metabolism. However, Sx represented a much higher proportion of the
circulating N activity in the dog than in the rat. This is consistent with the oral bioavailability of Sx
being Io rats (<15%) than in dog (approximately 60%).

Th ynum concentration of Sx detected in plasma from animals in repeat-dose, combined

alation toxicity studies exceeds by several hundred-fold the maximum concentrations (200
pg/talL) determined after the standard therapeutic dose in humans. Salmeterol acts locally in the lung;
the applicant therefore considered that plasma levels do not predict therapeutic effect. Because of the
low therapeutic dose, systemic levels of Sx are low or undetectable after inhalation of the
recommended dose in humans.

Fluticasone and Salmeterol Combination
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Both Fp and Sx work locally in the lung; therefore, plasma levels do not predict therapeutic effect in
humans.

Toxicokinetic data from the Fp/Sx combination studies generally showed dose-related but not dose-
proportional increases in plasma concentrations. In a single dose inhalation study in dogs, Fp and Sx
were administered as a powder in a 1:1 combination and Sx was absorbed faster and to a gre%

degree than Fp. @
Distribution . %

Fluticasone propionate (Fp) {

Studies examining the distribution of radiolabeled Fp in rats have shown that on Qes of
radioactivity pass into the systemic circulation after an oral dose. When admi eréd orally to
pregnant rats (100 mcg/kg) or rabbits (300 mcg/kg), a very small fraction %dose (<0.005%)
passes across the placenta. é

Fp binds to the same high degree (94.6-96.5%) to plasmas proteins of@ dogs, and humans. Fp is
weakly and reversibly bound to erythrocytes and is not significantlde to human transcortin. Fp
binds to a lower degree (17-31%) to the red blood cells in rats, @s, nd humans.

Salmeterol xinafoate (Sx) q

The distribution of Sx in body tissues is consistent with th@e ted of a highly lipophilic base. At
least 93% of the Sx distributed between erythrocytes a@l sma is reversibly bound to the plasma
proteins, B1-acid glycoprotein and albumin, in the mN, at, rabbit, dog, and man. The high plasma
clearance of Sx indicates that changes in the degree of protein binding are unlikely to influence the
rate of elimination. 6

Fluticasone and Salmeterol Combination Q

A placental study in mice showed that b administered subcutaneously at 100 mcg/kg and Sx
administered orally at 10 mg/kg cross placenta. Based on radioactivity, Fp crosses the placenta
to a greater degree than Sx. Their Isiin the fetuses were low as the maximum percent of the dose
was 0.2% for Fp and 0.043% for %

Metabolism @

Fluticasone propionate (FQ

Around 64% of an inwﬁo intranasal dose of Fp is swallowed and then excreted unabsorbed in the
feces as the unchan% mpound. The remainder of the dose is subject to rapid and extensive
metabolism in thegliver either pre-systemically following absorption from the gastrointestinal tract or
after absorpti m’the site of administration into the systemic circulation.

In mice, rats@ dogs, Fp partially undergoes hydrolysis of the ~-COSCH2F substitution at the 17-
position é —-COOH derivative. In dogs, Fp also undergoes defluorination at the 6 position. Both
metaboli re excreted as the glucuronide. The predominant route of excretion for the metabolites
and u nged Fp was fecal.

nly circulating metabolite detected in man is the 17B-carboxylic acid derivative of Fp, which is
formed through the CYP 3A4 pathway. This metabolite had less affinity (approximately 1/2000) than
the parent drug for the glucocorticoid receptor of human lung cytosol in vitro and negligible
pharmacological activity in animal studies. Other metabolites detected in vitro using cultured human
hepatoma cells have not been detected in man.

Salmeterol xinafoate (Sx)
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Salmeterol is extensively metabolised by the liver. An in vitro study using human liver microsomes
showed that Sx is extensively metabolised to a-hydroxysalmeterol (aliphatic oxidation) by CYP 3A4.
This metabolite strongly binds to guinea pig tracheal tissue. Ketoconazole, a strong inhibitor of CYP
3A4, essentially completely inhibited the formation of a-hydroxysalmeterol in vitro.

In humans, Sx undergoes aliphatic oxidation, whereas in rat, rabbit, and mouse the predomin@
metabolic route is glucuronidation of Sx. The major Sx metabolite in the dog was identified@ 3-
catechol sulphate of the benzoic acid derivative. The major metabolite of Sx in humans, ylated
on the butyl chain, is only a minor metabolite in the rat. However, exposure to this m& %e during
rat toxicology studies was 100-fold greater than in human. This metabolite, 1-hydro —}aphthoic
acid (HNA), is pharmacologically active, but the effect is of shorter duration than t SX.

Elimination &
Fluticasone propionate (Fp) 0

Pharmacokinetic data from laboratory animals indicate a rapid and ext metabolic clearance with

rapid elimination in the bile and excretion in feces. This is supported, by ults from radiolabeled

dosing via intravenous route to rats and dogs and via oral and subCtaneous routes in mice, rats, and

dogs. Studies in bile-duct cannulated animals support biliary exc@n. No unchanged drug is excreted

in the bile of rats or dogs, but a significant amount (up to 40 unchanged compound was found in

the feces of dogs dosed orally with fluticasone propionate.@ cretion is of minor importance, as
se

urinary excretion accounts for less than 5% of a parent§

Oral or subcutaneous Fp administration to lactating r ulted in measurable levels in milk. It is not

known if Fp is excreted into the milk of lactating I@ans.

Salmeterol xinafoate (Sx) Q
In all species, Sx and its metabolites are reted predominantly in the bile. Enterohepatic circulation
of Sx has been demonstrated in the rat;gv/er, no enterohepatic circulation of drug-related material

occurs in the dog.

With the exception of the rabbit, Q:Jmulated on repeat dosing in animals. Accumulation was also
observed in humans, but the ste ate concentrations in humans are 1000-fold lower than those
seen in species used in toxico sting. It is unlikely that the major metabolite of HNA in humans is
the same as that in rat. HNA"apd its metabolites are excreted predominantly via urine.

Studies have shown that Q\d its metabolites are excreted into the milk of lactating animals.
Pharmacokinetic \nteractions

Nonclinical PK in?lon studies would not add to the body of data already available because there is
L 4
sufficient clini ag& erience with combined use of the individual medicinal products in patients.

A drug interaction trial with Fp aqueous nasal spray in healthy subjects has shown that ritonavir (a
strong CYP 3A4 inhibitor) can significantly increase plasma Fp exposure, resulting in significantly
reduced serum cortisol concentrations. During post-marketing use, there have been reports of clinically
significant drug interactions in patients receiving Fp and ritonavir, resulting in systemic corticosteroid
effects including Cushing’s syndrome and adrenal suppression.
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Clinical coadministration of orally inhaled Fp (1000 mcg) and ketoconazole (200 mg once daily)
resulted in a 1.9-fold increase in plasma Fp exposure and a 45% decrease in plasma cortisol area
under the curve (AUC), but had no effect on urinary excretion of cortisol.

Salmeterol xinafoate (Sx)

Salmeterol is also a substrate of CYP 3A4. The use of strong CYP 3A4 inhibitors (eg, ritonavir b
atazanavir, clarithromycin, indinavir, itraconazole, nefazodone, nelfinavir, saquinavir, keto ole,
telithromycin) with salmeterol products is not recommended because increased cardiqgyva r adverse
effects may occur.

In a drug interaction trial in 20 healthy human subjects, co-administration of inha@x (50 mcg twice
daily) and oral ketoconazole (400 mg once daily) for 7 days resulted in great ic exposure to
Sx (AUC increased 16-fold and Cmax increased 1.4-fold). Three subjects we@rawn due to B2-
agonist side effects (2 with prolonged QTc and 1 with palpitations and sin% ycardia). Although
there was no statistical effect on the mean QTc, coadministration of Sx toconazole was
associated with more frequent increases in QTc duration compared wit nd placebo administration.

Salmeterol products should be administered with extreme caution P&atients being treated with
monoamine oxidase inhibitors or tricyclic antidepressants, or wit@ weeks of discontinuation of such
agents, because the action of Sx on the vascular system may otentiated by these agents.

Salmeterol did not affect pentobarbitone-induced sIeeping@&in mice suggesting it is unlikely to
interfere with hepatic drug metabolism.

Fluticasone and Salmeterol Combination \

Plasma concentrations of Sx and Fp administered@:omitantly were determined in single dose
inhalation studies in the rat and dog. Plasma level% at the lowest dose levels used in the studies (28/73
mcg/kg in the rat, and 48/50 mcg/animal.ip the dog) were about 30-fold and 26-fold greater in rat and
13-fold and 3- to 5-fold greater in dog t &tbe peak levels likely to occur in man for Sx and Fp.

Repeat dose pharmacokinetics of Sx a p has been obtained by monitoring plasma concentrations in
inhalation toxicity studies in the raﬁ og. In both species, plasma levels of Fp were not affected by
concurrent salmeterol administere d plasma levels of salmeterol were not affected by co-
administration with Fp.

2.3.4. Toxicology Q

The toxicological asyﬁ f the respective individual and combined products have been very well-
characterised an arised in previous regulatory reviews, approved product labels, and published
literature that® milable in the public domain. The toxicological profile of Fp and Sx is generally
characterise@e exaggerated glucocorticoid and B-agonist pharmacological activity of each drug.
The appl \ d not provide additional nonclinical studies as there is sufficient clinical experience with
the indi and combined products in patients.

. Single dose toxicity

Fluticasone propionate (Fp)

In acute toxicology studies in mice, rats, and dogs, Fp’s toxic manifestations were characteristic of
glucocorticoids (eg, weight loss, decreased thymus weight, and/or decreased cortisol levels). Minimal
toxicity and no mortality were observed after very high oral doses (>1000 mg/kg) in mice and rats,
which is likely due to extensive first-pass metabolism.
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Salmeterol xinafoate (Sx)

Salmeterol acute toxicology has been evaluated in rats, mice and dogs. No mortality was observed
after administering inhalation doses of 2.9 or 0.7 mg/kg to rats or dogs, respectively, or oral doses of
150 or 1000 mg/kg to mice or rats. Mortality was noted in mice after oral administration of salmeterol
base at 125 mg/kg.

Fluticasone and Salmeterol Combination @

Acute inhalation toxicology studies of Fp and Sx dry powder combinations have been ﬁ\@wed in rats
and dogs.

The studies in rats included a 1:2 [ratio] combination dose (at a high dose of 1. ng Fp and 3.63
mg/kg Sx) that resulted in typical B2-agonist (eg, cardiotoxicity) and glucoco id*(eg, decreased

body weight gain and lymphoid depletion) effects and some local effects (e ifation to the larynx
and nasal cavity), a 2:1 combination at lower doses (0.46 or 0.91 mg/kg d 0.25 or 0.49 mg/kg
Sx) showed similar findings to a lesser degree and no larynx or nasal irritation, a subsequent

2:1 combination (at 1.1 or 5.4 mg/kg Fp and 0.56 or 2.8 mg/kg Sx),showed only atrial myocarditis,
which is characteristic of B2-agonism, and a third study that was ¢ rised of a single inhalation dose
of Sx alone at 5.2 mg/kg, which was associated with ventricular neration, and a combination of Fp
at 1.9 mg/kg and Sx at 3.3 mg/kg that produced atrial myoc% in addition to ventricular
degeneration. The latter study suggested the potential for d cardiotoxicity with the
combination; however, subsequent repeat-dose toxicolo %ies suggest the combination is not
associated with significant effects on ECG or cardiac Qs thology.

A single-dose inhalation toxicology study in dogs 1:1 combination (0.016 or 0.164 mg/kg Fp and
0.017 or 0.178 mg/kg Sx) revealed findings char@istic of B2-agonists and glucocorticoids. The low
dose showed a decrease (50%) in body weigh@ and the high-dose group showed an increased
(33%) body weight gain, suggesting the agonist’s pharmacological effect (increased body weight
gain) offset the decreased body weight %ect of the glucocorticoid.

2.3.4.2. Repeat dose toxicity to

Fluticasone propionate (Fp) O

activity. Fp at high doses ﬁ. sociated with findings such as lymphoid depletion, decreased
cortisosterone IeveIs,g‘crea d body weight gain, increased red blood cell (RBC) counts, and
decreased white blo (WBC) counts, and liver, adrenal, spleen and thymus histopathology
findings in rats; reased cortisol response to Synacthen (ACTH), decreased body weight gain,
increased urea %olesterol levels, increased liver weights, decreased adrenal weights, and thymic
atrophy in‘do€s§

The toxicological profile of Figenerally characterised by exaggerated glucocorticoid pharmacological

SaImete%afoate (5x)
The ofSéryvations from repeat-dose toxicology studies conducted in rats and dogs were generally

% stic of B-agonists.

Salmeterol at high enough doses was associated with findings such as reductions in the number of
platelets, decreased plasma glucose, increased urea and creatinine, increased urine volume associated
with decreased specific gravity, increased heart and lung weights and decreased liver and kidney
weights, and skeletal muscle hypertrophy in rats; and tachycardia, vasodilation, hypoglycemia,
palpillary muscle fibrosis and calcification, and increased muscle mass in dogs.
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Fluticasone and Salmeterol Combination

A battery of repeat dose toxicology studies conducted in rats and dogs have been conducted for Advair
Diskus. The combination toxicology studies were not designed such that NOAEL levels for the
combination could be determined. Instead, the approach was to give the drugs in combination,at doses
with known toxic effects to see if toxicity was altered in the presence of the other drug. The fi s
were generally as expected for the doses of Sx and Fp administered, most being typical of nist
or corticosteroid excess. The repeat dose toxicity studies confirm previous findings that F nces
the cardiac toxicity of Sx in rats. The atrial myocarditis and coronary arteritis observed '%s was not
observed in dogs. Overall, there was no evidence for synergism, potentiation, or uni §fects of the

combination.

No new genetic toxicology studies were conducted for this submission.

2.3.4.3. Genotoxicity §

Fluticasone Propionate (Fp) gt

itro. No significant clastogenic

Fp did not induce gene mutation in prokaryotic or eukaryotic cellz(
in the in vivo mouse micronucleus

effect was seen in cultured human peripheral lymphocytes in Q
test.

Salmeterol Xinafoate Q

Salmeterol produced no detectable or reproducible irN s in microbial and mammalian gene
mutation in vitro. No clastogenic activity occurred ja vitro in human lymphocytes or in vivo in a rat
micronucleus test.

Fluticasone and Salmeterol Combination Q

No genetic toxicology studies could be f@lith the combination. According to ICH M3, combination
e individual agents have been appropriately tested.

genotoxicity studies are not needed V\&

2.3.4.4. Carcinogenicity b

No new carcinogenicity studi e conducted for this submission.

Fluticasone Propionate (FQ

Fp demonstrated no \rigenic potential in mice at oral doses up to 1000 mcg/kg for 78 weeks or in
rats at inhalation d p to 57 mcg/kg for 104 weeks.

Salmeterol Xi e (Sx

In an 18—m\@arcinogenicity study in CD-mice, Sx at oral doses of 1.4 mg/kg and above caused a

dose-rel crease in the incidence of smooth muscle hyperplasia, cystic glandular hyperplasia,
leiomy. f the uterus, and ovarian cysts. No tumours were seen at 0.2 mg/kg.
In onth oral and inhalation carcinogenicity study in Sprague Dawley rats, salmeterol caused a

-related increase in the incidence of mesovarian leiomyomas and ovarian cysts at doses of 0.68
mg/kg and above. No tumours were seen at 0.21 mg/kg. These findings in rodents are similar to those
reported previously for other beta-adrenergic agonist drugs. The relevance of these findings to human
use is unknown.

Fluticasone and Salmeterol Combination
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According to ICH M3 on-clinical safety studies for the conduct of human clinical trials for
pharmaceuticals, combination carcinogenicity studies are not needed when the individual agents have
been appropriately evaluated.

Fluticasone Propionate (Fp)

2.3.4.5. Reproductive and Developmental Toxicity b

Corticosteroids have been shown to be teratogenic in laboratory animals when admini$ Q
systemically throughout the period of organogenesis at relatively low-dosage levels; figwever, when
delivered via inhalation to rats, Fp did not induce teratogenicity at a maternal toxi@e.

Cleft palate and fetal skeletal variations were observed in mouse fetuses at a erhal subcutaneous
dose of 45 mcg/kg/day. The mouse NOAEL was observed with a dose a ma subcutaneous dose of
15 mcg/kg/day.

Omphalocele, decreased body weight, and skeletal variations were obs% in rat fetuses, in the
presence of maternal toxicity, at a maternal subcutaneous dose of 00 mcg/kg/day. The rat no NOAEL
was observed at a maternal subcutaneous dose of 30 mcg/kg/da@

In an embryofetal development study with pregnant rats dos%the inhalation route throughout the
period of organogenesis, Fp produced decreased fetal bod ] and skeletal variations, in the
presence of maternal toxicity, at a maternal inhalation f 25.7 mcg/kg/day; however, there was
no evidence of teratogenicity. The NOAEL was obser\ a maternal inhalation dose of 5.5
mcg/kg/day.

In an embryofetal development study in pregnan@bits that were dosed by the subcutaneous route
throughout organogenesis, Fp produced reduction® of fetal body weights, in the presence of maternal
toxicity, at a maternal subcutaneous dos 0.57 mcg/kg/day. Teratogenicity was evident based upon
a finding of cleft palate for 1 fetus at a a%nal subcutaneous dose of 4 mcg/kg/day. The NOAEL
was observed in rabbit fetuses with éﬁﬁal subcutaneous dose of 0.08 mcg/kg/day.

C

Fp crossed the placenta following ﬁ
to rabbits.

In a pre- and post-natal develo nt study in pregnant rats dosed from late gestation through
delivery and lactation (GGQO Day 17 to Postpartum Day 22), Fp was not associated with decreases

neous administration to mice and rats and oral administration

in pup body weight, and h o effects on developmental landmarks, learning, memory, reflexes, or
fertility at doses up to mcg/kg/day.

Salmeterol Xinaf

L 4
B2-agonists hs\ en shown to be teratogenic in laboratory animals when administered systemically

at relativedby | osage levels and may interfere with uterine contractility.

In 2 em al development studies, pregnant rats received Sx by oral administration at doses
rangi 100 to 10,000 mcg/kg/day during the period of organogenesis. Salmeterol produced no
m oxicity or embryofetal effects at maternal oral doses up to 10,000 mcg/kg/day.

In'8,embryofetal development studies, pregnant rabbits received oral administration of Sx at doses
ranging from 100 to 10,000 mcg/kg/day during the period of organogenesis. In pregnant Dutch rabbits
administered Sx at maternal oral doses of 1,000 mcg/kg/day and higher, fetal toxic effects were
observed characteristically resulting from beta-adrenoceptor stimulation. These included precocious
eyelid openings, cleft palate, sternebral fusion, limb and paw flexures, and delayed ossification of the
frontal cranial bones. No such effects occurred at a Sx dose of 600 mcg/kg/day. New Zealand White
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rabbits were less sensitive, as only delayed ossification of the frontal cranial bones was observed at a
Sx maternal oral dose of 10,000 mcg/kg/day.

In a peri- and post-natal development study in pregnant rats dosed by the oral route from late
gestation through delivery and lactation, Sx at a maternal oral dose of 10,000 mcg/kg/day waé

fetotoxic and decreased the fertility of survivors. Sx crossed the placenta following oral adminij ion

to mice and rats. @

No effects on fertility or reproductive performance were identified in rats treated with$x€9ral doses
up to 2 mg/kg. {\

Fluticasone and Salmeterol Combination O

In the mouse reproduction assay, Fp by the subcutaneous route at 150 mcg@ combined with oral
Sx at 10 mg/kg/day produced cleft palate, fetal death, increased implantati s, and delayed
ossification. These observations are characteristic of glucocorticoids. No dépmental toxicity was
observed at combination doses of Fp subcutaneously up to 40 mcg/kg/ nd oral doses of salmeterol
up to 1.4 mg/kg/day.

In rats, combining Fp subcutaneously at 100 mcg/kg/day and a &jose of Sx at 10 mg/kg/day
produced decreased fetal weight, umbilical hernia, delayed os 'mn, and changes in the occipital
bone. No such effects were seen when combining Fp subcutar%y at a dose of 30 mcg/kg/day and
an oral dose of salmeterol at 1 mg/kg/day.

2.3.4.6. Juvenile toxicity \

Subcutaneous administration of 1, 5 or 10 mcg/k@y Fp to juvenile rats from day 8-43 of life did not
affect survival or general health of treated rat@e and female animals receiving 10 mcg/kg/day
exhibited a reduced rate of body weight gain, but sexual maturation, as assessed by the decent of
testes or vaginal opening, was unaffecte%ﬂination of the epiphyses of the femur indicated no
major corticosteroid effects on growth rease in thymus weight was seen in animals receiving 5 or
10 mcg/kg/day, but no correspondi istological changes were detected. Based on these findings, it
was concluded that fluticasone pr te had no specific effects on the maturation of juvenile rats.

In a juvenile dog study, 5, 15 mcg/kg/day Fp was administered by head-only inhalation to 2-
week-old dogs for 20 minu er day for 7 weeks. There were no adverse developmental or irritation
effects observed in the lu r other respiratory tract structures among treated dogs. Treatment-
related findings wereﬂed a decrease in body weight gain in male dogs of all groups and
macroscopic and mi pic pathological changes in the adrenal glands, including atrophy of the zona
fasciculata in the adrémals of males and females receiving 15 or 25 pg/kg/day.

L 4
In a separate j le dog study, Fp was administered to juvenile dogs by face mask inhalation at

doses of 782 .6 mcg/kg/day for 5 weeks, findings included a decrease in body weight gain, a
Xse in plasma cortisol levels, atrophy of the zona fasciculata in the adrenal gland and
ymphocytes in the thymus, which correlated with a decrease in adrenal and thymus
animals receiving 52.6 mcg/kg/day.

ar findings were observed in longer term studies with Fp in dogs. In a 13-week study where
juvenhile dogs were administered Fp by face mask inhalation at doses of 4, 12 or 29 mcg/kg/day, no
treatment related findings in clinical observations, ophthalmoscopic examinations, or in haematology/
clinical chemistry parameters were noted at any dose. There was no evidence of lung developmental
impairment. The only effect noted was the slightly lower body weight gain for the high dose females
when compared to the controls. Plasma cortisol levels were reduced in the intermediate and high dose
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groups in a dose related manner. Postmortem evaluations revealed a reduction in adrenal weights in
animals receiving the high dose, and histopathological examination revealed marked atrophy of the
zona fasciculata in the adrenal glands of all animals receiving the high dose, with mild atrophy being
observed in one intermediate animal. The adrenal findings are consistent with the exaggerated
pharmacological responses to corticosteroids.

2 4
No local tolerance studies were conducted. {

2.3.4.7. Local tolerance :@

2.3.4.8. Other toxicities studies QO

Impurities and Degradation Products

All impurities/degradation product specifications are below the ICH Q3 rities in new drug
substances) and Q3B (Impurities in new drug products) qualification thr@sholds for the active
substance and finished product, respectively. Therefore, impurities%gradation products should not
present a safety concern for FS MDPI. @

2.3.5. Ecotoxicity/environmental risk asse t

No Environmental Risk Assessment (ERA) was submi te@nis was justified by the applicant as the
introduction of FS Spiromax containing fluticasone pr}hnate and salmeterol xinafoate is considered
unlikely to result in any significant increase in th osure of the environment to the active
substance. Moreover, taking into account that eQdicted environmental concentration in surface
water (PECsy) for FS PMDI was lower than theQW of approved fluticasone/salmeterol products, no
additional Phase 1 and 2 data were dee necessary to provide as part of this application. Thus, the
ERA is expected not to be increased andftherefore salmeterol xinafoate/fluticasone propionate is
considered unlikely to present a risk@ environment by the applicant.

2.3.6. Discussion on n@nical aspects

Pharmacology k

No new non-clinical p arn&ogy studies were conducted for fluticasone propionate (Fp), Salmeterol
xinafoate (Sx) or the jcasone-Salmeterol (FS) combination. This is considered acceptable and in
line with the EMA'’s line on the development of fixed dose combinations (EMA/CHM/SWP/258498).

A literature rexi@ﬁthe pharmacology of the individual components alone and in combination has
been present is considered acceptable by CHMP.

fluticaso r two agents combinations are documented in the published literature. Each of individual

L 4
Compre?’z i nformation on the non-clinical pharmacology of each single agents (salmeterol and
comp s are known to have different mechanism of actions.

ne propionate is a potent fluorinated glucocorticoid with anti-inflammatory activity that is
co only used to treat asthma and allergic rhinitis. Fluticasone propionate has been marketed in the
EU for many years and has been shown to reduce symptoms and exacerbations of asthma and to
decrease airway reactivity to histamine and methacholine in patients with hyperreactive airways.
Fluticasone propionate is a well-established active substance and is recommended for use in the
management of asthma in both adults and adolescents.
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Salmeterol xinafoate is a LABA bronchodilator that exerts a preferential effect on f2-adrenergic
receptors on bronchial smooth muscle to produce relaxation and bronchodilatation that lasts for 12
hours after a single dose. Salmeterol is used via the orally inhaled route in the management of patients
with reversible airways obstruction associated with mild to moderate asthma. Salmeterol is particularly
useful in patients with reversible airways obstruction who continue to experience symptoms despite
treatment with an anti-inflammatory agent such as an inhaled corticosteroid.

The fluticasone propionate/salmeterol (FS) combination is already authorize and indicate iz{a
regular treatment of asthma where use of a combination product (inhaled corticosteroﬂ@long-
acting B2-agonist) is appropriate: in patients not adequately controlled with inhaled ticosteroids and
'as needed' inhaled short acting B2-agonist or in patients already adequately contr@i on both inhaled
corticosteroid and long-acting B2-agonist. FS fixed-dose combination product\@ een marketed in
the EU for over 21 years in dry powder inhalation formulations (e.g. SeretideDiskus).

Overall, CHMP agreed that LABA and ICS may optimise each other’s beneficialfactions in the airways,
and that the low systemic effects of these drugs should not result in ar(brease in adverse effects.

The secondary pharmacodynamic and safety pharmacology effects{';he fluticasone and salmeterol
combination are largely predictable from well-defined pharmacol the two individual agents. The
Applicant relied on the literature on non-clinical data concerni g‘ndary pharmacodynamics of the
active substances. This was considered acceptable by CHMP. rmore, CHMP acknowledged that
patients have already been exposed to fluticasone and salq&o and information on potential effects
on the central nervous system, cardiovascular system\@e piratory function might be based on

clinical data, therefore, the absence of extensive non-gli | data is justified.

Pharmacodynamic drug interactions are describe he relevant sections of the SmPC. The absence of
pharmacodynamic interaction animal studies i table by CHMP.

Pharmacokinetics

The pharmacokinetics of fluticasone pro@ e and salmeterol xinafoate has been well characterised in
humans and non-clinical species. No additional new pharmacokinetic animal studies were performed to
support this submission. This is cob d acceptable by CHMP.

Both fluticasone and salmeterog their effects locally in the lung; therefore, plasma levels do not
predict therapeutic effect in Ka s. Fluticasone propionate is associated with low oral bioavailability
and considerable pulmona i®availability, with most fluticasone propionate delivered to the lung
being systemically absorbe almeterol is extensively absorbed after oral and inhalation
administration; howeveéy, detectable systemic levels are very low because the therapeutic dose is so
small. Fluticasone Imeterol are highly bound to plasma proteins. Both compounds are
metabolised thro@ e cytochrome P450 isozyme (CYP) 3A4 pathway. Fluticasone is associated with
a rapid and e sive metabolic clearance with rapid elimination in the bile and excretion in feces,
while salmet@d its metabolites are excreted predominantly in the bile. The terminal half-life in

humans &th compounds is approximately 52 hours.
o

Lacto hydrate is a well characterize excipient used in the final drug product. This excipient may
co m\ce amounts of milk protein which may cause reactions in patients with hypersensitivity or

y to milk protein. In addition, lactose is contraindicated in patients with galactose intolerance,
Lapp lactase deficiency or with glucose- galactose malabsorption and patients with these rare
hereditary problems should not take this medicine.

Toxicology
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No new single dose toxicity studies were conducted by the Applicant for this submission. This is
considered acceptable by CHMP. Furthermore, the innovator combination product as well as the
individual components is on the market for a period of over 10 years.

Overall, previously single dose toxicity studies conducted individually or in combination demongtrated
no specific target organ toxicity. B

The currently available non-clinical data for each single agents and in combination, toget@vith the
clinical experience with the active substances in FS MDPI and the general use of LABA/IC binations
in clinical settings do not indicate additional safety concerns for BroPair Spiromax re therefore
considered adequate to support the marketing authorisation application without ad(@ | pharmacology
studies.

Environmental risk assessment (ERA) &

The justification for the absence of an ERA is acceptable and an ERA is noyde@med necessary. FS
Spiromax is considered unlikely to present a risk to the environment w@se as prescribed.

2.3.7. Conclusion on the non-clinical aspects é

No new non-clinical studies have been conducted by the applihich is considered in line with the
EMA’s guideline on the development of fixed dose combin@ afid acceptable by CHMP. The
f

pharmacological, pharmacokinetic and toxicological asp luticasone and salmeterol have been
extensively studied and are well characterised. The f the non-clinical data are appropriately

described in the SmPC section 5.3.

2.4. Clinical aspects Q

2.4.1. Introduction 0(}

GCP Ob

The Clinical trials were perfoffged in accordance with GCP as claimed by the applicant.

The applicant has provide tatement to the effect that clinical trials conducted outside the
Community were carrrNJut in accordance with the ethical standards of Directive 2001/20/EC.

*

e Tabular @w of clinical studies
The clinical dﬁent programme for BroPair Spiromax comprised 9 studies which included:
-2 Phas: 1\ es for early formulation decisions (FpS-AS-101 and FpS-AS-102);

- 3 Phas ose-ranging studies (FpS-AS-201, FpS-AS-202, and FSS-AS-201) to confirm selections
of 3 F e strengths and the salmeterol dose for Phase 3;

ingle pharmacokinetic study that was conducted later in the programme to confirm systemic
exp0Osure with the final formulation (FSS-AS-10042);

- 3 Phase 3 studies including 2 replicated placebo-controlled efficacy and safety studies (FSS-AS-301
and FSS-AS-30017) and a single open-label active-controlled, long-term safety study (FSS-AS-305).

Assessment Report
EMA/141972/2021 Page 40/147



Table 1: Overview of clinical studies

mcg and 4 inhalations from
FLUTIDE DISKUS

100 meg in healthy Japanese
and matched Caucasian
subjects.

FLUTIDE DISKUS 100 mcg metered dose
4 inhalations

(%
£

Study identifier Objective(s) of the study |Study design |Test product(s) Number of [Healthy subjects|Duration |Study status
(type of study) and type of Dosage regimen subjects or diagnosis of |of Type of
Total number of control Route of administration Treated and [patients treatment report
centres with enrolled Completed study
subjects M/F (enrolled)
Country(ies) Age range ()
Phase 1 Pharmacokinetics, Safety, and Tolerability
FpS-AS-101 To assess the Randomised, |Fp MDPI Treated: 18 Healthy Sing pleted
(Pharmacokinetic) pharmacokinetic profiles of [single-centre, |400 mcg nominal dose Completed: 17 volunteers dos 11l CSR
1 site single doses of Fp open-label, 2 inhalations M 8/F 10 (Module
administered as 2 inhalations|3-period FLOVENT DISKUS 250 meg metered dose [23-44Y rS 533.1)
Us oV — . =
from Fp MDPI 400 mcg and [crossover, 4 inhalations \
4 inhalations from single-dose FLOVENT HFA MDI 220 delivered \
FLOVENT DISKUS o meedeEE
250 mecg and 4 inhalations 405;; Lati
from FLOVENT HFA MDI alations
220 meg o
FpS-AS-102 To assess the Randomised, |Fp MDPI Treated: 30 hy.‘ Single- Completed
(Pharmacokinetic) pharmacokinetic profiles of |open-label, 100 meg nominal dose Completed: 30 matc! dose Full CSR.
1 site single doses of Fp 3-period 4 inhalations M 20/F 10 ese and (Module
us administered as 4 inhalations CrOSSOVer. 200 meg nominal dose 22-45y aucasian 5.3.3.1)
from Fp MDPI 100 and 200 [single-dose 4 inhalations volunteers

Study identifier

Objective(s) of the study

Study design

Test product(s)

“
ﬂnher of

Healthy subjects

Duration

Study status

2

&

Yy =

FLOVENT DISKUS 100 mcg metered
dose
1 inhalation twice a day

Placebo MDPI

1 inhalation twice a day

(type of study) and type of Dosage regimen subjects or diagnosis of |of Type of
Total number of control Ll Treated and patients treatment |60t
centres with enrolled Route of administration ‘Completed study P
subjects M/F (enrolled)
Country(ies) A Age range (y)
FSS-AS-10042 To determine the Randomised, |Fp MDPI V Treated: 40 Patients with Single- Completed
(Pharmacokinetic) pha_rmacnkhleti; profiles of |multicentre, 200 meg nominal dose Completed: 38 persistent asthma [dose Full CSR.
3 sites fluticasone propionate open-_lnbel, 1 inhalation M 24/F 19 (Module
Us and/or salmeterol from a 4-period FS MDPI 12-72y 533.1)
: single dose of Fp MDPI crossover, E—
200 meg and FS MDPI single-dose ~ |200/12.5 dose
232/14 meg as compared 1 inhalatj
with FLOVENT DISKUS
(GlaxoSmithKline) 500 meg
or ADVAIR DISKUS
(GlaxoSmithKline)
500/50 meg
Phase 2 Dose Ranging
FpS-AS-201 To evaluate the dose Fp MDPI Treated: 622 Patients with 12 Completed
(Safety and Efficacy) | response, efficacy. and 12.5 meg nominal dose Completed: 483 | persistent weeks Full CSR
188 sites safety of 4 different doses 1 i.nl.l.alat‘ion twice a day M 264/F 358 asthma who (Module
- X of fluticasone propionat; n ) 12-81 are 5.3.5.1)
US, Israel, S.i]{am, (12.5, 25, 50, and active- 25_ meg 1}01ru.uf1.l dose uncontrolled
]]?Ic:ll:'“i' Ugil:l:a 100 meg) delivered Mcontrolled, 1 inhalation m ice a day on nonsteroidal
Serb?a z;ld Bulzarria Fp MDFI parallel- 50- 18 1}omma.l dose therapy
? = group, 1 inhalation twice a day
multicentre, | 100 meg nominal dose
dose-ranging | 1 inhalation twice a day

*

<

&

>
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FS MDPI

100/12.5 meg nominal dose

| inhalation twice a day

200/12.5 meg nominal dose

1 inhalation twice a day

ADVAIR DISKUS 250/50 meg metered

dose
| inhalation twice a day

S00/50 meg metered dose

1 inhalation twice a day

Study identifier Objective(s) of the study  |Study design |Test product(s) Number of Healthy subjects|Duration |Study status
(type of study) and type of Dosage regimen subjects or diagnosis of |of Type of
Total number of control RPN Treated and patients treatment (j.an ot
Route of administration i p
centres with enrolled Completed study
subjects M/F (enrolled)
Country(ies) Age range (y)
FpS-AS-202 To evaluate the dose Randomised, | Fp MDPI Treated: 6397 Patients with 12 Completed
(Safety and Efficacy) | response, efficacy. and double-blind. | 50 mco nominal dose Completed: 459 | severe weeks CSR.
180 sites safety of 4 different doses | placebo-and | 1 inhalation twice a day M 261/F 379 persistent (Module
US. Canad of fluticasone propionate open-label 100 inal dos 12-83 asthma who 5.5.1)
Uk; lanaHa, (50, 100, 200, and active- 1 .]hnglcgrnomn}a 0;: remain '
G aine, Im.lgalry. 400 mcg) delivered as controlled, inhalation tv.uce aday symptomatic
ermany. 51?& - Fp MDPI parallel- 200 mcg nominal dose despite
Romania. Bulgaria. up. 1 inhalation twice a day high-dose I(ﬁ\
group. g
Poland, Spain, ulti N . h
Greece. New 31 ticentre, | 400 mcg nominal dose therapy \
Zealand, Croatia, and ose-ranging | 1 jphalation twice a day
Serbia FLOVENT DISKUS 250 mecg metered
dose
1 inhalation twice a day 4
Placebo MDPI
1 inhalation twice a day
FSS-AS-201 To evaluate the dose Randomised, [FS MDPI Treated: 72 ts with Single- Completed
(Safety and Efficacy) [response. efficacy. and multicentre. 100/6.25 meg nominal dose Completed: sistent asthma |dose Full CSR.
10 sites safety of 4 different doses of |double-blind |} inhatation M35/F 3 'ho are (Module
salmeterol xinafoate (6.25. |and open-label . 13-86 controlled on 533.2)
uUs 12.5. 25, and 50 meg) each |active- :Uighﬂzliimc‘g nominal dose ICS and SABA
combined with a fixed dose |controlled, alation therapy at study
of fluticasone propionate single-dose, 100/25 meg nominal dose entry
(100 meg) delivered as 6-period 1 inhalation
FS MDPI crossover, 100/50 mecg nominal dose >
dose-ranging 1 jnhalation I
Fp MDPI
100 mcg nominal dose )
1 inhalation
ADVATR DISKUS 100/50 mc; tered
dose
1 inhalation «
N
g
Study identifier Objective(s) of the study | Study design  [Test product(s) Numiber of Healthy subjects|Duration  |Study status
(tvpe of study) and type of Dosage regim subjects or diagnesis of  |of Type of
Total number of control Route of admi on Treated and patients treatment report
centres with enrolled Completed study
subjects M/F (enrolled)
Countryiics) N Age range (v)
Phase 3 Long-Term Comparison and Safety
PN
FS5-A8-305 To evaluate the long-term [Randomised, P MRPI Treated: 673 Patients with 26 weeks  |Completed
(Safety) safety of fluticasone open-label, e nominal dose Completed: 595 |persistent asthma Full CSR
103 sites® propionate inhalation active- jnhalation twice a day M 266/F 406 and who are (Module
) powder in 2 strengths and  [cont 00 mce inal dose (sex not reported  [currently being 53.5.2)
us Fp/FS inhalation powder in li I'.nlq",mm".m o;; ) for 2 patients) treated with mid-
2 strengths when Inhalation twice a day 12-79 v dose or high-
administered with the Teva FLOVENT HFEA dose 105 or
MDPI device 110 meg delivered dose ]CS#LA.BA as
2 inhalations twice a day their daily
220 meg delivered dose controller
| 2 puffs twice a day
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Study identifier Objective(s) of the study | Study design  [Test product(s) Number of Healthy subjects|Duration  |Study status

(tvpe of study) audtt}'?e of Dosage regimen :yhjetﬂ; ; oF rl:ill;n%nmsis aof ?f . . Type of
Total number of control L reated an patients reatment pon oy
centres with enrolled Route of administration Completed study po
subjects MJF (enrolled)
Country(ics) Age range (v)
Phase 3 Confirmatory Efficacy P
F58-A5-301 To evaluate the efficacy of  |Randomised,  |Fp MDPI Treated: 641 Adolescent and 12 wogks Enmplmcd
(Efficacy and Safety)  |Fp MDPIand FS MDPI double-blind, |50 meg nominal dose Completed: 602 |adult patients Full CSR
129 sites” parallel-group, |1 inhalation twice a day M 283/F 364 with persislcn'\ % (Module
US. Canada. Poland. E;‘ifﬁ;;‘d 100 meg nominal dose 12-86 y ?5[]”“‘1 ) \ 5.3.5.1)
) ; 1 inhalation twice a day symptomatl

Russia, South Africa, despite low-d

Ukraine, and Hungary FS MDPI or mid 5
50/12.5 meg nominal dose thetapy a i

| inhalation twice a day

1007125 meg nominal dose

1 inhalation twice a day
Placebo MDPI
| inhalation twice a day
FES-AS-30017 To evaluate the efficacy of  |Randomised,  [Fp MDPI Treated: 7 \ dolescent and 112 weeks  |Completed

(Efficacy and Safety) |Fp MDPI and FS MDP1 double-blind, |00 meg nominal dose i_‘mjuplr\ 4P ad_ult patilums Full CSR

147 sites® parallel-group, || inhalation twice a day M 289/F with persistent (Module
placcho- . ) 1284 y asthma, 53.5.1)

US, Canada, Czech controlled 21'_"'! meg _nnmlqal dose symptomatic A5,

Republic, Hungary, | inhalation twice a day despite mid-dose

Paoland, Russia, South F5 MDPI

. . or high-dose ICS
Affica, and Ukraing 100/12.5 meg nominal dose

Q" or [CS/LABA
1 inhalation twice a day therapy
200012.5 meg nominal] dose ’
| inhalation twice a day Q J

Placebo MDPI
| inhalation twice a day PN

a Represents number of sites that screened at least 1 patieNR=c/inica/ study report; F=female; Fp
MDPI=fluticasone propionate multidose dry powder inthS MDPI=fluticasone propionate/salmeterol xinafoate
multidose dry powder inhaler; HFA=hydrof/uoroa/ka% =inhaledgcp corticosteroid; LABA=Ilong-acting 2-

agonist; M=male; MDI=metered-dose inhaler; MDP.

US=United States. &

ultidose dry powder inhaler; SABA=short-acting 2-agonist;

the pharmacokinetics (PK) of EF /or salmeterol after single-dose oral inhalation administration. This
application relied, in part, o e previously demonstrated PK and safety of Advair Diskus and Seretide
Accuhaler.

The intent of the PK sN“es was to characterise the PK of the FS MDPI and to compare the exposure of
Fp and/or salmeter inistered from FS MDPI with administration from Advair Diskus. To this end,
the applicant gor%d 2 clinical studies with FS MDPI that included PK evaluation (Study FSS-AS-
10042 and S S-AS-201). These studies used a matched number of inhalations for
administratio&g the FS MDPI and Advair Diskus inhalers. Furthermore, the FSS-AS-10042 study
used the }Nersion of the FS MDPI device/formulation, which was identical to that used in the Phase
3 studi dy FSS-AS-10042 was a single-dose, crossover study. It compared the PK profiles of FS
MDPI Advair Diskus in patients with persistent asthma. The study also included comparison of Fp

d Flovent Diskus.

In addition to the PK study of FS MDPI, PK studies of Fp MDPI with a comparator (Flovent Diskus) were
also performed. The Fp MDPI device is identical to the FS MDPI device but delivers Fp alone. As such,
the PK data for Fp delivered from the Teva Fp MDPI device is included in this submission as supportive
only (the mono-component Fp was not submitted for approval in the EU).
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Two Phase 2 studies included an evaluation of the PK of Fp delivered from the MDPI device (Studies
FpS-AS-201 and FpS-AS-202), and one Phase 2 study included an evaluation of the PK of salmeterol
delivered from the MDPI device (FSS-AS-201). Each of these studies also included a comparator
(either Flovent Diskus or Advair Diskus, as appropriate).

The oral bioavailability of Fp is approximately 0% due to extensive first-pass metabolism. Sal @ ol
systemic exposure is partly attributable to oral absorption. However, the studies with FS r‘—, did not
include a treatment arm with charcoal administration for oral drug removal. Instead, a pgst
analysis of salmeterol area under the plasma concentration time curve from time 0 to®: %v
dose (AUCo-30min) Was conducted as this is an acceptable surrogate of efficacy relate 3&
drugs that are rapidly absorbed via the lungs (maximum observed plasma concen n [Cmax]

occurring within 5 minutes or less), such as salmeterol. Q

utes post-
sure for

Fluticasone propionate (Fp)

In Study FSS-AS-10042, after administration of Fp via the FS MDPI deyi lasma Fp levels exhibited
a time to maximum plasma concentration (tmax) ranging from 1 to 2 ho After reaching peak levels,
Fp subsequently declined in a multiphasic manner. The elimination Qi;—life (tw) was approximately 10
hours. Plasma concentrations of Fp peaked between 0.5 and 4 h ter treatment. Upon reaching
peak levels, Fp concentrations decreased in a multiphasic ma %mparisons between FS MDPI and
Advair Diskus showed that the ratio of geometric LS means \A@se to unity for exposure
parameters. All exposure parameters for FS MDPI/Advair Bis omparisons had their 90% CI
contained within the 80% to 125% boundaries. O

Dose proportionality of AUC,_; and C., for Fp was ev%ed in an exploratory manner by application of
a power model to data obtained with Fp MDPI frogudy FpS-AS-201 and Study FpS-AS-202
(summary of PK results in both studies is pres elow). Over a nominal dose range (12.5 to 400
mcg) of Fp MDPI, the increases in Fp AUCQ-t @approximately dose proportional while those for
Cmax were slightly less than dose proportiénal. For the Fp MDPI 50, 100, and 200 mcg nominal doses,
both PK parameters for Fp increased in @proximately dose proportional manner, as indicated by
90% CI of the slopes that generally @ned unity. This outcome is consistent with the in vitro
ynamic performance between the 3 strengths.

proportionality of the delivered an§

In both studies, exposure (as ag d by area under the plasma concentration-time curve from time 0
to the time of the last measn.ﬁj rug concentration [AUCO-t] and maximum observed plasma
concentration [Cmax]) inc in proportion to the increasing dose of Fp MDPI. The Fp MDPI 50 mcg
strength corresponds to th&jéw strength of FS MDPI (50/12.5 mcg) included in this application. The
results from these stu}ga were supportive of the studies with FS MDPI where the exposure of Fp

administered from PI increased with increasing doses in the same manner.
PK of Fp after i administrations were not studied in this programme. Although some
accumulatio dicted to occur following bid administration of Fp and salmeterol, on the basis of

lower to ystemic exposure after repeat administration of Advair Diskus or Seretide Accuhaler.

the singl:—‘ rofiles, the PK are expected to be linear. The systemic exposures are expected to be
St AS-201: summary of PK results

o-t and Cmax increased with increasing dose of Fp MDPI. The tmax was similar across treatments
(median tmax ranged from 0.8 through 1.1 hours).
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Table 2: Plasma Pharmacokinetic Parameters for Fluticasone Propionate (Study
FpS-AS-201)

Parameter Fp MDPI FLOVENT
DISKUS
12.5 meg 25 meg 50 meg 100 meg 100uncg
(N=16) (N=22) (N=19) (N=17) (N éi
Mean (SD) AUC. g(
(pgeh/mL) 21.6 (27.09) 42,0 (23.21) 63.2 (22.64) 153.8 (91.42) 4(15.65)

Mean (SD) Cia
(pg/mL) 5.4 (4.23) 10.0 (5.35) 12.9(5.13) 33.6 (15.49)

\._3.4 (10.73)

1.0 (0.3, 12.0)

Median (min, max)
fmax (h) 1.1(0.2,4.0) 1.0 (0.1,12.0) | 1.0(03,12.00 | 0.8 04

Source: FpS-AS-201 clinical study report, |I'ab|c 2?]

AUCy.=area under the plasma concentration-time curve from time 0 to the time of %t measurable drug
concentration; Cpay=maximum observed plasma concentration; Fp MDPI=fluticas yropionate multidose dry
powder inhaler; max=maximum; min=minimum; N=total number of patients i@gmup; SD=standard deviation;
tma=time to maximum observed concentration.

Note: Actual time for AUC was 0 to 12 hours. {

This study assessed Fp exposure after Fp MDPI single doses o *5mcg, 25 mcg, 50 mcg, and 100
mcg in a parallel-group design. Exposure (as assessed by A d Cmax) increased in a dose
proportional manner with increasing doses of Fp MDPIL. Th€,50mcg dose of Fp in the Fp MDPI 50 mcg
strength corresponds to the Fp dose in the low stren t@ MDPI (50/12.5 mcg) included in this
application. The exposure parameters of Fp after admihijstration from FS MDPI are expected to increase
similarly with dose, since the device used is the s as Fp MDPI and the Fp exposure was similar
when the higher strength (200 mcg) of Fp MD&@S MDPI was compared (Study FSS-AS-10042).

Overall, Fp systemic exposure (both area unde e plasma drug concentration-time curve from time 0
to the time of the last measurable drug cOficentration [AUCQ-t] and maximum observed plasma
concentration [Cmax]) was higher for Fp(M (100 mcg bid) than Flovent Diskus (100 mcg bid),
reflecting better efficiency of deliver@ the MDPI device. In addition, Fp systemic exposure (both
AUCO-t and Cmax) was lower for and 50 mcg bid Fp MDPI doses compared with 100 mcg bid
Flovent Diskus.

Study FpS-AS-202: summar OQ results

Systemic exposure (both -t and Cmax) to Fp was higher for Fp MDPI (200 and 400 mcg bid) than
Flovent Diskus (250 bid)» However, the differences in exposure parameters for Fp MDPI (400 mcg
bid) relative to Flov kus (250 mcg bid) were within 2-fold. Systemic exposure (both AUCQ-t and
Cmax) to Fp was or both the 50 and 100 mcg bid Fp MDPI doses compared with 250 mcg bid

Flovent Diskus.\

The tmax Wa ar across treatments.

QQJ
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Table 3: Fluticasone Propionate Pharmacokinetics Descriptive Statistics (Study
FpS-AS-202)

Parameter Fp MDPI FLOVENT
At et DISKUS
Statistic 50 meg 100 meg 200 meg 400 meg 250uncg
(N=18) (N=18) (N=18) (N=20) m'fé:

Mean (SD) AUC,
{(pgeh/mL) 117.6(145.79) 126.8 (33.73) 292.0(162.28) 462 .8 (262.45) {6 : 4.79)

Mean (SD) Cax
(pg/mL) 19.1 (15.53) 26.5 (6.18) 55.2(29.12) 83.0 (44.32) < 32.5(13.92)

Median (min, max)

o (h) 10(0.2,20) | 09(0.2,80) | 1.1(03,12.0) naa;@ 1.1 (0.5, 12.0)

Source: FpS-AS8-202 clinical study report, |I'ab|c 2?]
AUCqy=area under the plasma concentration-time curve from time 0 to the time of the Yagt measurable drug
concentration; Crpen=maximum observed plasma concentration; Fp MDPI=f] uli"@ propionate multidose dry

powder inhaler; max=maximum; min=minimum; N=total number of patients i roup; SD=standard deviation;
tma=tlime to maximum observed plasma concentration.
Note: Actual time for AUCq. was 0 to 12 hours. (

The exposure (as assessed by AUCo-t and Cmax) increased wit sing Fp MDPI dose, using a
parallel-group design. Fluticasone administered from FS MD, pected to increase with increasing
doses in the same manner because it is the same device p*MDPI and has been shown to result in
similar PK when the same dose of Fp is administered@ither product.

Salmeterol

rapid rise with maximal concentrations occurriig approximately 0.08 to 2 hours after dosing and

After administration of salmeterol via FS MDPI Qair Diskus, plasma salmeterol levels exhibited a
subsequently declined in a multiphasic mapner. ;he elimination t,, was approximately 12 hours.

Dose proportionality of AUCO-t and Cma(fy salmeterol was evaluated in an exploratory manner by
application of a power model to data@ Study FSS-AS-201 (a summary of the PK results is
presented below). Over a nominal ange of FS MDPI 100/6.25 to 100/50 mcg, the increases in
salmeterol AUCO-t and Cmax w htly greater than dose proportional. Between the FS MDPI
100/6.25 to 100/25 mcg no '@Ioses, both PK parameters for salmeterol increased in a dose
proportional manner, as in {gd by 90% CI of the slopes that contain unity. This outcome is
consistent with the in vit%portionality of the delivered and aerodynamic performance between the
3 strengths.

Post-hoc analyses o @neterol area under the plasma concentration-time curve from time 0 to 30
minutes post- g Co-30min) Were conducted. This is considered to be a surrogate for efficacy. The
overall ratlo sure for FS MDPI versus Advair Diskus was about 77% to 85% for the partial
exposure n. The total systemic exposure (AUCo.t), however, represents a surrogate for safety;
the ratio MDPI versus Advair Diskus was about 50% for the total exposure.

Nota ile the safety exposure is only half that of Advair Diskus, the applicant considered that the
xposure to the lungs, resulting in a clinical effect, is 77% to 85% of Advair Diskus.

salmeterol after multiple administrations from FS MDPI were not studied in this programme but
are expected to be lower to the systemic exposure after repeat administration of Advair Diskus or
Seretide Accuhaler.
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Study FSS-AS-201: Summary of PK results

The plasma concentration-versus-time profiles of salmeterol after administration from FS MDPI at
100/6.25, 100/12.5, 100/25, and 100/50 mcg and from Advair Diskus 100/50 mcg in patients with

asthma are illustrated in Figure 5.

The mean plasma concentrations of salmeterol were highest at 5 minutes after treatment for QFS
MDPI dose level. Thereafter, the mean plasma concentrations of salmeterol declined, but till
quantifiable through 12 hours (the last time point sampled) after treatment. There was e-related
increase in the mean plasma concentrations of salmeterol across the range of FS MD{Nes

evaluated.
Figure 5: Plasma Concentration (Mean+Standard Deviation) V me Profiles
of Salmeterol after Treatment with FS MDPI Formulations an air Diskus (Study
FSS-AS-201)

1000 N

Treatment A (n=62)
Treatment B (n=65)
—%— Treatment C (n=61)
Treatment D (n=61)

@—I— Treatment F (n=62)

(AR EEE

100

10

Plasma Salmeterol Concentration (pg/mL)

L1 oa ol

4 6 8 10 12

%,

e After Dose Administration (hr)

Treatment A=FS MDPI 100/6. cg.

Treatment B=FS MDPT 100 cg.

Treatment C=FS MDPIT 100, cg.
cg

Treatment D=FS MD 00/5 .
Treatment F=ADWVAI KUS 100/50 meg.
a

Source: FSS5-AS5-201 clinical st&@on,

The PK paramete Imeterol after administration of FS MDPI and Advair Diskus are summarised
in Table 4. Bo 0-t and C max of salmeterol increased with increasing FS MDPI doses. Across all
FS MDPI gxo@ max occurred earlier (median=0.1 hour) compared with Advair Diskus (median=0.5

hour). \
<
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Table 4: Plasma Pharmacokinetic Parameters of Salmeterol after Administration of
FS MDPI or Advair Diskus (Study FSS-AS-201)

Parameter FS MDPI ADVAIR
100/6.25 meg 100/12.5 meg 100/25 meg 100/50 meg "?0] fSKE‘i
(N=62) (N=65) (N=61) (N=61) (N &

Mean (SD) AUCy.,

(pgsh/mL) 32.8(21.0) 69.9 (35.4) 133.5(63.1) 309.3 (143.4) E 606.6)

Mean (SD) b

AUCq 30min N h \

(pgeh/mL) 4.7(2.41) 10.6 (5.21) 20.4 (9.08) 45.8(19.0 12.1 (4.74)

Mean (SD) Cpas \Q

{pg/mL) 16.0 (8.9) 35.8(20.3) 67.5 (34.7) 154964 80%) 42.3(19.3)

Mean (S5D) Cian, 0- N b

somin (pg/mL) 15.8 (8.95) 36.1 (20.2) 67.4 (34.8) A3 1.6) 36.5(16.7)

Median (min, max) )

tmax (h) 0.1(0.1,12.1) 0.1 (0.1, 2.0) 0.1(0.1,2.0 0.1(0.1, 1.5) 0.5(0.1,2.0)
Source: FSS-AS-201 clinical study rcport,l able lﬂand FSS8-AS-201 M oc 5 (xs201ppkx.sas).

n=6d4

b n=60 < b

AUCh.3omis=area under the plasma concentration-time curve from @ td" 30 minutes postdose; AUCy.~area under
the plasma concentration-time curve from time 0 to the time QF st measurable drug concentration;
Cmax=maximum observed plasma concentration; Crmax, o-30i =mmum observed plasma concentration in the first
30 minutes after administration; FS MDPI=fluticasone prmmsalmemrol multidose dry powder inhaler;
max=maximum; min=minimum; N=total number of pgegts in the group; SD=standard deviation; tm.=time to

maximum observed concentration.
Note: Actual time for AUCy., was 0 to 12 hours.

the Advair Diskus group for AUCo-t and Cnax Were analysed
of sequence, period, and treatment (Table 5). Only the
FS MDPI 100/50 mcg dose demonstra geometric mean ratio (GMR) that was greater than 1 for
AUCo.t when compared with Advaif\Ri , with all other FS MDPI doses showing ratios that were less
than 1. For the Cnax, the FS MDPI "@h 50 and 100/25 mcg doses showed a GMR greater than 1
whereas the ratios for the FS N®100/12.5 and 100/6.25 mcg doses were less than 1.

R

“
-
N
~

QQJ

Differences between the FS MDPI doses
using an analysis of variance with fixed
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Table 5: Treatment Comparison of Pharmacokinetic Parameters for Salmeterol
Between FS MDPI Dose Groups and Advair Diskus 100/50 mcg (Study FSS-AS-201)

Parameter n GMR 920% CI
AUCq. (pgeh/mL)
FS MDPI 100/50 meg vs. ADVAIR DISKUS 58 1.929 1.690
FS MDPI 100/25 meg vs. ADVAIR DISKUS 59 0.800 0.702, §.911
FS MDPI 100/12.5 meg vs. ADVAIR DISKUS 61 0427 | (omys,0.485
FS MDPI 100/6.25 meg vs. ADVAIR DISKUS 59 0.172 '\TS]. 0.196
Cuner (pg/mL) )
FS MDPI 100/50 mcg vs. ADVAIR DISKUS 58 3. 3.149, 4.168
FS MDPI 100/25 meg vs. ADVAIR DISKUS 59 @[‘ 1.335, 1.763
FS MDPI 100/12.5 meg vs. ADVAIR DISKUS 61 @5 0.694, 0.911
FS MDPI 100/6.25 mcg vs. ADVAIR DISKUS 59 %.339 0.295, 0.390

Source: FSS-AS-201 chnical study report, |Iablc I‘)]

AUCq.=area under the plasma concentration-time curve from time 0 to them®of the last measurable drug
concentration; Cl=confidence interval; Cp,=maximum observed plas @centr&lion; FS MDPI=fluticasone
propionate/salmeterol multidose dry powder inhaler; GMR=geomet an ratio; n=number of subjects.

Note: Actual time for AUCq. was 0 to 12 hours.

The applicant considered that the PK evaluation of FS %wed that following administration with
Advair Diskus 100/50 mcg, systemic exposure to sal | (AUCo-t and Cmax) was higher than
following administration with the FS MDPI 100/12.5 mcg strength and lower strengths of salmeterol,
while exposure with Advair Diskus 100/50 mcg w wer than following administration of the FS MDPI
100/25 mcg strength and the higher strengthgfof'salmeterol. Both AUCo.t and Cmayx of salmeterol
increased with increasing FS MDPI doses. Although overall systemic exposure (AUCo-t) with FS MDPI
100/12.5 mcg was approximately 43% t Advair Diskus, in a post-hoc analysis the partial
exposure representing lung absorption,s ic exposure (AUCo-30 min) for FS MDPI 100/12.5 mcg was

approximately 85% that of AdvairiEi@

A discussion was provided on the pt of similarity of systematic exposure to salmeterol between
FS MDPI and Advair Diskus, w geometric mean ratio (GMR) of 0.427 for AUCo-+ and 0.795 for the
Cmax, Was observed with the %parison of the dose selected for the Phase 3 studies FS MDPI 100/12.5
and Advair Diskus 100/50% f note, the 100/50mcg dose inhalation powder is the lowest of the
three strengths appn&dfe dvair Diskus.

The treatment com@n of FS MDPI 100/12.5 mcg to Advair Diskus 100/50 mcg for salmeterol for
area under the pl concentration-time curve from time 0 to 30 minutes postdose (AUCQ-30min)
and maximumnm” Qed plasma drug concentration in the first 30 minutes after administration (Cmax,
0-30min) re lted’in GMRs of 0.848 pgeh/mL and 0.925 pg/mL, respectively, The data demonstrated
that pa Mosure for salmeterol, which is a surrogate for efficacy, is comparable between the FS
MDPI d% 100/12.5 mcg and Advair Diskus dose of 100/50 mcg. The Applicant concluded that the
clinic a demonstrated a dose response for the range of salmeterol doses tested in the Phase 2
S-AS-201 that were specifically designed to select the most optimal dose of salmeterol.

Relative Bioavailability from FS MDPI as Compared with Advair Diskus

No formal relative bioavailability studies were performed with FS MDPI. However, systemic exposure
was compared between FS MDPI and Advair Diskus.

At comparable doses, systemic exposure was higher for both Fp and salmeterol after administration of
FS MDPI low-, mid-, and high-dose strengths compared to Advair Diskus. Therefore, the applicant
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developed FS MDPI products at lower doses/strengths (delivered doses 50/12.5, 100/12.5, and
200/12.5 mcg) than Advair Diskus/Seretide Accuhaler (100/50, 250/50, and 500/50 mcg); as those
give lower systemic exposures of both Fp and salmeterol than the corresponding Advair
Diskus/Seretide Accuhaler doses/strengths.

The PK properties following administration with the combination inhaler, FS MDPI, were comp o
that of the Advair Diskus inhaler. The systemic exposure of Fp and salmeterol after admini frat[o of
FS MDPI relative to the Advair Diskus was evaluated from PK analyses in patients with a
conducted with the “to be marketed formulation” in the Teva Phase 1 clinical Study FS$ -%10042. It
was shown that the highest proposed dose of FS MDPI (200/12.5 mcg) resulted in }' systemic
exposure of Fp and lower systemic exposure of salmeterol than the highest marke@iose of Advair

Diskus or Seretide Accuhaler (500/50 mcg). Q

Although this study included a comparison of high- strength FS MDPI (200/ &ncg) to both Advair
Diskus and Flovent Diskus, the comparison to Flovent Diskus is less direc@nparable, since 2
inhalations were used to administer the dose with the Flovent Diskus i , whereas the high-dose
strength was administered with 1 inhalation for both the FS MDPI and AdVair Diskus inhalers.

Post-hoc analyses of the dose-ranging Study FSS- AS-201 and dy FSS-AS-10042, however,
showed that AUCo-30min for Fp and salmeterol from FS MDPI 20 mcg was approximately 77% that
of Advair Diskus. The ratio of geometric LS mean AUCo-30min b%n FS MDPI and Advair Diskus
showed that salmeterol exposure from FS MDPI 200/12.5 4nc s approximately 23% lower than
from Advair Diskus 500/50 mcg. Although the overall s c exposure with FS MDPI was only about
50% of Advair Diskus, the effective dose delivered tc\ te of action, the lungs, was approximately
77% of Advair Diskus.

Based on in vitro and in vivo dose proportionalij erved across strengths of the 2 products, the
applicant considered that the low, mid-, and high-dose strength FS MDPI are expected to give lower
systemic exposures and similar lung expostires to Fp and salmeterol than the corresponding low-, mid-
, and high-dose strengths of Advair Disk@

Bioequivalence 0
No formal bioequivalence studie Qconducted with FS MDPI. Since the FS MDPI clinical programme
demonstrated efficacy and safj ith replicate Phase 3 randomised control studies, bioequivalence
was not assessed by the ap nt. However, the systemic PK of FS MDPI has been compared to Advair
Diskus. < !

Dose proportiona%\d time dependencies

Fluticasone Prepionate (F
There is aclinerwcrease in systemic exposure with increasing inhaled dose for Fp.

There is Q\ormation regarding dose-proportionality of Fp exposure from FS MDPI. However, the
dose- ionality of Fp exposure has been evaluated in an exploratory manner for the identical Fp
M ice. For Fp MDPI, the increase in exposure for Fp for both Cmax and AUCy.+ was approximately
%ional to dose for 50, 100, and 200 mcg across Studies FpS-AS-201 and FpS-AS-202.

The same device is used for the FS MDPI and the Fp MDPI. After administration of Fp via the
applicant’s Fp MDPI or the Advair Diskus devices, plasma Fp levels exhibited a rise with maximal
concentrations occurring approximately 1 to 2 hours after dosing and subsequently declined in a
multiphasic manner. The ty, was approximately 10 hours.
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Dose proportionality of AUCo-t and Cmax for Fp was evaluated in an exploratory manner by application
of a power model to data from Study FpS-AS-201 and Study FpS-AS-202 (Table 6).

Table 6: Fluticasone Propionate Dose Proportionality for Fp MDPI (Studies FpS-AS-
201 and FpS-AS-202)

Doses Parameter Estimated Standard 90% CI 6
slope for error P S
In(dose) Lower |, \ofer
4| V}
12.5, 25, 50, 100, 200, AUC, 0.9212 0.0610 0.820 \ 1.022
d 400 >
anaFRmeg Cnen 0.8191 0.0503 0.736 N 0,902
50, 100, and 200 meg AUC, 0.9360 0.1223 U% 1.139
Conax 0.9451 0.1040 72 1.118
Source: FpS-AS-201, Listings 15.2.8.14 and 15.2.8.15 and FpS-AS5-202, Listings 16.27 and 16.2.8.17.

concentration; Cl=confidence interval; Cy,x=maximum observed plasma conc ton; Fp MDPI=fluticasone
propionate multidose dry powder inhaler.
Note: The power model, In (parameter) = a + bxIn (dose) + error, was used stimate the slope and corresponding

90% confidence interval. @
Note: Actual time for AUCy, was 0 to 12 hours,
In addition, this was consistent with the in vitro proportior@oghe delivered and aerodynamic
performance between the 3 strengths, Fp MDPI 50, 10 200 mcg.

AUC=area under the plasma concentration-time curve from time 0 to the time D% 1&ldst measurable drug

Over the whole dose range of Fp MDPI 12.5 to 400 nhthe increases in Fp AUC 0-t were
approximately dose proportional while those for C@were slightly less than dose proportional. For the
proposed strengths of Fp MDPI (50, 100, and cg), PK parameters for Fp increased in an
approximately dose proportional manner, as i&ed by 90% CI of the slopes that contain unity.

Xo

Salmeterol

After administration of salmeterol via QJPI or Advair Diskus, plasma salmeterol levels exhibited a
rise with maximal concentrations ing approximately 0.08 to 2 hours after dosing and
subsequently declined in a multip manner. The ty, was approximately 12 hours.

Dose proportionality of Aucoﬁdgimax for salmeterol was evaluated in an exploratory manner by

application of a power mo ata from Study FSS-AS-201 (Table 7)

>
S
5
<Q
D
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Table 7: Salmeterol Dose Proportionality for FS MDPI (Study FSS-AS-201)

Doses Parameter Estimated Standard 920% CI
slope for error
In(dose) Lower Upper
6.25,12.5, 25, and AUC, 1.1058 0.0454 1.030 l.
30 meg Cr 1.0855 0.0424 1.015
6.25, 12,5, and 25 meg AUCq, 1.0716 0.0789 0.940 o 203
Cones 10610 0.0680 0.947 Q’l 175
Source: FS8-AS-201, Listing 16.2.6.02 and Listing 16.2.6.03. ‘Q
AUCy =area under the plasma concentration-time curve from time 0 to the time of the last able drug

concentration; Cl=confidence interval; Cpu=maximum observed plasma concentrationNES MDPI=fluticasone
propionate/salmeterol multidose dry powder inhaler. &

Note: The power model, In (parameter) = a + bxln (dose) + error, was used to estimat®NbheSlope and corresponding
90% confidence interval.

Note: Actual time for AUCy.; was 0 to 12 hours. @

Over the whole dose range of FS MDPI 100/6.25 to 100/50 mcg, tgncreases in salmeterol AUCop-t
and Cnax were slightly greater than dose proportional. For the pr, d strength of FS MDPI 100/12.5
and the bracketing strengths of FS MDPI 100/6.25 and 100/2 , PK parameters for salmeterol
increased in an approximately dose proportional manner, as.i ed by 90% CI of the slopes that
contain unity. Q

In addition, this was consistent with the in vitro promt\ lity of the delivered and aerodynamic
performance between the 3 strengths, FS MDPI 100/6.25, 100/12.5, and 100/50.

O

Formulation

The clinical development of FS MDPI was origi&intended for the US market; therefore, the
comparator product used in the clinical stddies was the US combination product Advair Diskus. The
applicant considered that Advair Diskus he EU equivalent product (Seretide Accuhaler) can be
considered to be clinically the same haséad on their comparability. The fixed-dose combination FS MDPI
was formulated to achieve similarh y to Advair Diskus (Seretide Accuhaler), but with a lower
nominal dose. This was thoughb was accomplished via improvement in the percentage of

inhalable drug particles. {
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The Applicant was requested by CHMP to further justify the selected dose for salmeterol in FS MDPI.
This is presented below.

The formulation development for FS MDPI resulted in a higher amount of salmeterol fine particles
fractions compared to salmeterol delivered from Advair Diskus. b

The overall systemic exposure (area under the plasma concentration-time curve from time @the

time of the last measurable drug concentration [AUCO-t] ratio) and peak plasma concen ion
(maximum observed plasma drug concentration [Cmax] ratio) of salmeterol with FS i
approximately 50% and 80%, respectively, that of Advair Diskus. Therefore, the dg lected for

further clinical development, based on efficacy in the Phase 2 dose-ranging study, @ 12.5 mcg.
Relative to Advair Diskus, the systemic exposure ratio was 0.427 for the AUCOxt afd 0.795 for the

Cmax (Table 8 and Table 9). The final Phase 3 formulation was assessed in PRase 1 crossover
Study FSS-AS-10042, which showed that relative to Advair Diskus the s@ic exposure ratio of
salmeterol was 0.496 for the AUCO-t and 0.811 for the Cmax. @

Table 8: Treatment Comparison of Pharmacokinetic P meters for Salmeterol
gPharmacokinetic Analysis Set, Study FSS-AS-1004 )

Parameter Treatment n Geometric LS mean MR 90% CI
(el FSMDPI200/12.5mcg | 35 | 56.50 C\ASU ________________ 0.70,0.94
(pg/mL) ADVAIR DISKUS . o
500/50 mcg ’ O
| AUCo: | FSMDPI200/12.5meg | 35 | !,1,?-,,6,5) ,,,,,,,,,,,,,,,,, 0% = | 0.46,0.54
(®eb/mL) | 4y AIR DISKUS . @
500/50 mcg
| AUCo- | FSMDPI200/12.5meg | 34 Qﬁ“" _______________________ 0511 [ 0.47,0.55
@gh/ml) |\ by AR DISKUS ) .
500/50 mcg (‘ = ¥

Source: Study FSS-AS-10042 CSR, Table 18. A4
AUC.~—area under the plasma concentrati n-@we from time O to infinity; AUCy.—=area under the plasma
concentration-time curve from time 0 to % f the last measurable drug concentration; CI=confidence

interval; Cna=maximum observed plasm concentration; CSR=clinical study report; FS MDPI=fluticasone
propionate/salmeterol xinafoate multi powder inhaler; GMR=geometric mean ratio; LS=least squares.
Note: Actual time for AUCo.rwas 0 t
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Table 9: Treatment Comparison of Pharmacokinetic Parameters for Salmeterol
Between FS MDPI Dose Groups and ADVAIR DISKUS 100/50 mcg (Pharmacokinetic
Analysis Set, Study FSS-AS-201)

Parameter | n | GMR | 90% CI
AUC. (pghymL) 1
FS MDPI 100/50 mcg vs ADVAIR DISKUS 58 1.929 1.690, 2.202

FS MDPI 100/25 mcg vs ADVAIR DISKUS 59 0.800 0.702, 0.9, }Q
FS MDPI 100/12.5 mcg vs ADVAIR DISKUS 61 0.427 0. 376(@
FS MDPI 100/6.25 mcg vs ADVAIR DISKUS 59 0.172 01‘&1 6
Crax (pg/mL) -

FS MDPI 100/50 mcg vs ADVAIR DISKUS 58 3.622 %49, 4.168

FS MDPI 100/25 mcg vs ADVAIR DISKUS 59 1.534 SV‘I.?;SS, 1.763

FS MDPI 100/12.5 mcg vs ADVAIR DISKUS 61 0.795 0.694, 0.911

FS MDPI 100/6.25 mcg vs ADVAIR DISKUS 59 0.3€ 0.295, 0.390

Source: Study FSS-AS-201 CSR, Table 19.

AUCy.=area under the plasma concentration-time curve from time 0 to the time of {hg last measurable drug
concentration; CI=confidence interval; Cmax=maximum observed plasma drug €omicgntration; CSR=clinical study
report; FS MDPI=fluticasone propionate/salmeterol xinafoate multi-dose r inhaler; GMR=geometric
mean ratio; vs=versus. d@

Note: Actual time for AUCo.:was 0 to 12 hours
The AUCO-t represents the systemic exposure due to th Qabsorbed by the lungs as well as any

absorption of swallowed drug. For drugs that are rap sorbed via the lungs, like salmeterol, partial
exposure data (AUCp-30min) Can provide a good estimate of lung delivery because this represents
exposure before orally absorbed drug reaches th emic circulation. As advised in the CHMP
Scientific Advice received (EMEA/H/SA/3754/ /I1), a post-hoc analysis of salmeterol 30 minutes
exposure following administration with FS MDPI Was compared to Advair Diskus. This post-hoc analysis
of the partial AUCO- 30min and maximu rved plasma drug concentration in the first 30 minutes
after administration (Cmax, 0- 30m|n) meterol in Study FSS-AS-10042 is included in Table 10.
Specifically, FS MDPI 200/12.5 m mpared to Advair Diskus 500/50 mcg and resulted in ratios
of exposure for salmeterol Cmax, min and AUC0-30min of 0.843 and 0.766, respectively.
Table 10: Treatment Co ison of Post-hoc Pharmacokinetic Parameters for
Salmeterol (Pharmacol@ c Analysis Set, Study FSS-AS-10042)

Parameter Treatment ey n Geometric LS mean | Geometric LS 90% CI

- mean ratio
Cuax, 030mn | FS MDPIMZ.S I;lcg 35 56.26 0.843 0.72,0.98
(pg/mL)
ADVA /50 mcg 35 66.72

AUCo30min | FS 200/12.5 mcg 35 16.36 0.766 0.69, 0.85

(pgshymL) DWAIR 500/50 meg 35 21.35

Source: s’sug&dmz MAA Adhog 1.

ANOV Azanalysis of variance; AUCo.somin—=area under the plasma concentration-time curve from time 0 to

30 min

% postdose; Cl=confidence interval; Cmax, 0-30min—maximum observed plasma drug concentration in the
1nutes after administration; FS MDPI=fluticasone propionate/salmeterol xinafoate multi-dose dry powder

S=least squares.
ANOVA model was fitted on the natural logarithm transformation of the pharmacokinetic parameters with

uence, period, and treatment as fixed effects and patient within sequence as a random effect.
Similarly, a post-hoc analysis of the partial area under the plasma concentration-time curve (AUC) and
Cmax for salmeterol in Study FSS-AS-201 is presented in table 26 below. The treatment comparison
of FS MDPI 100/12.5 mcg to Advair Diskus 100/50 mcg for salmeterol resulted in ratios for Cmax, 0-

30min and AUCO0-30min of 0.925 and 0.848, respectively. The Applicant considered that the results
indicated that the early exposure due to lung absorption is close to similar for the 2 products and well
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within the range where comparable clinical efficacy could be expected. However, the strengths of these
products are different.

Furthermore, for orally inhaled drugs such as salmeterol, the overall systemic exposure results from
both absorption at the site of action, the lungs, and orally absorbed drug that was swallowed, therefore
the overall systemic exposure can be considered as a surrogate indicator for safety. In the ap
views, the fact that the overall systemic exposure to salmeterol is lower for FS MDPI than f air
Diskus suggests a more favourable safety profile for FS MDPI (this is further discussed ir@ i
‘Discussion on clinical safety’). \

Specifically, when the comparison of the overall systemic exposure (AUCO-t) and t tial exposure
(AUCO0-30min) for salmeterol delivered by the 2 inhalers in 2 separate studies ar: idered side-by-
side, FS MDPI is delivered more efficiently to the lungs (AUC0-30min ratios o@ to 0.848)
compared to Advair Diskus, while providing an overall systemic exposure r t is lower (AUCO-t
ratios of 0.427 to 0.496) compared to Advair Diskus (Table 11).

with the FS MDPI Compared to ADVAIR DISKUS (Pharmacokinetic Analysis Set,

Table 11: Comparison of Salmeterol Total Systemic Ex&euie and Partial Exposure
§tudies FSS-AS-10042 and FSS-AS-201)

Ratio of overall exposure Ratio of partial exposure
FS MDPI vs ADVAIR DISKU DPI vs ADVAIR DISKUS
Parameter Safety Efficacy
Study FSS-AS-10042 FS MDPI 200/12@@ADVAIR DISKUS 500/50 mcg
AUCy., \ AUCo30min
AUC (pgeh/mL) GMR
(pgivmL) 0496 N 0.766
C /In_L GMR. C Cmax, 0-30min
mex (pg/mL) 0. 0.843

Study FSS-AS-201 FS %00/125 meg vs ADVAIR DISKUS 100/50 meg

UG- AUCo30min
AUC (pgelymL) GMR ot 0-30
-~ 0.427 0.848

el - :

Cinax /mL) GMR es max, 0-30min
iy N 0.795 0.925

AUC=area under the plasma concertration-time curve; AUCq.3omin=area under the plasma concentration-time curve
from time 0 to 30 minutes postd UCo.~=area under the plasma concentration-time curve from time 0 to the
time of the last measurable drughg@hcentration; Cmax=maximum observed plasma drug concentration;

Comax, 0-30min=INaximum oWd plasma drug concentration in the first 30 minutes after administration;
FS MDPI=fluticasone 10mate/salmeterol xinafoate multi-dose dry powder inhaler; GMR=geometric mean
ratio; vs=versus. %

The efficacy oid
section 2.5. 1

Source: Table 22, Table 23, Table mﬁt;u! 25.

t doses of salmeterol was investigated in Study FSS-AS-201 (presented in
response studies’ and discussed under section 2.5.3 *‘Discussion on clinical

efficacy ﬂ' parison of the 4 strengths of salmeterol in FS MDPI compared to Advair Diskus
showed e 12.5-mcg strength of salmeterol in FS MDPI (100/12.5 mcg) best matched Advair
DISkU 0Omcg. Thus, the 12.5-mcg dose of FS MDPI (100/12.5 mcg) was selected based on the

efficacy” relative to Advair Diskus.

Absorption, Distribution, Metabolism, Elimination

No additional studies have been performed with FS MDPI.

The absorption, distribution, metabolism, and excretion of inhaled Fp and salmeterol delivered in
combination have been well described for Advair Diskus and Seretide Accuhaler.
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The mean Cnax of Fp was approximately 62 pg/mL at nominal 200 mcg delivered from the FS MDPI in
Study FSS-AS-10042 with a tmax of approximately 1 to 2 hours.

The mean Cnax Of salmeterol ranged from 16 to 155 pg/mL at the lowest and highest nominal doses
(6.25 and 50 mcg, respectively) in Study FSS-AS-201 and was approximately 60 pg/mL at 12,5 mcg
(nominal dose) in Study FSS-AS-10042. The tmax for salmeterol was generally 0.1 to 2 hours

both studies. @

The rate of absorption of Fp and salmeterol from FS MDPI could be compared to that ﬁ'o%ﬁvair
Diskus, and both result in low concentrations of circulating Fp and salmeterol after in@@ n of

recommended doses.

After intravenous administration, the initial disposition phase for Fp was rapi Qsistent with its
high lipid solubility and tissue binding. The volume of distribution averaged & g. The percentage of
Fp bound to human plasma proteins averaged 99%. The percentage of sal efol bound to human
plasma proteins averaged 96% in vitro, at concentrations that are muc % than those achieved
after administration of therapeutic doses of salmeterol.

Fluticasone propionate has one circulating metabolite, the 17B-cart§§/lic acid derivative of Fp, which is
formed through the cytochrome P450 (CYP) 3A4 pathway. This r@)olite has much lower affinity
(approximately 1/2000) than the parent drug for the glucoco id receptor and had negligible
pharmacological activity in animal studies. Salmeterol bas sively metabolised by hydroxylation
to a-hydroxysalmeterol (aliphatic oxidation) by CYP3A4. Q

The total clearance of Fp is high (average, 1093 mL/mig)7*Wwith poly-exponential kinetics. Less than 5%
of a radiolabelled oral dose was excreted in the uringe as metabolites; the remainder was excreted in
the faeces as parent drug and metabolites. Salm@l elimination is predominantly as a-
hydroxysalmeterol in the faeces.

Special populations <&

In Study FSS-AS-10042, subgro @lalyses by age group (12 to 17 years or =18 years) and by
sex were performed. Although th roups were small, systemic exposure of Fp and salmeterol for
all subgroups in all treatments t markedly different from the overall study population. The t'2
was not impacted by age or i

In addition, a population alysis was performed for Fp and salmeterol using data from 9 controlled
clinical studies that include 0 patients with asthma aged 4 to 77 years who received treatment with

the comparator drug ir Diskus, Advair HFA, Flovent Diskus, Flovent HFA, or chlorofluorocarbon-
propelled Fp inhala rosol. These analyses showed no clinically relevant effects of age, sex, race,
body weight, bo ss index, or percent of predicted FEV; on apparent clearance and apparent

volume of dist’rﬂ n for either Fp or salmeterol.
.
The effe (ﬁ% atic or renal dysfunction on the PK of Fp or salmeterol after administration from FS
MDPI ha een studied. However, the applicant confirmed that there was no need to adjust the
nts with hepatic or renal impairment.

dose i@
@acokinetic interaction studies

In Study FSS-AS-10042, the exposure of Fp was similar with and without co-administration of
salmeterol in the MDPI device (Fp MDPI 200 mcg vs FS MDPI 200/12.5 mcg). This is consistent with
the finding that the in vitro performance of Fp, evaluated as delivered dose and fine particle dose, is
equivalent when comparing the corresponding strengths of the mono and combination therapies.
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No studies have been performed with FS MDPI to investigate the effect of Fp on salmeterol PK when
given in combination. However, a study comparing salmeterol PK after administration of salmeterol
100 mcg to salmeterol 100 mcg/Fp 500 mcg found that, although salmeterol plasma concentrations
were measurable only during the first 0.5 hours after dosing, co-administration of Fp did not affect the
Cmax of salmeterol.

The population PK analysis from 9 controlled clinical studies in 350 patients with asthma sh bo
significant effects on Fp or salmeterol PK after co-administration with beta2-agonists, cortic%roids,
antihistamines, or theophyllines. .

N\

No studies have been performed with FS MDPI to investigate the potential for drug- interactions
with other products. However, Fp PK have been studied in drug interaction studies@w ritonavir,
ketoconazole, and erythromycin and salmeterol PK have been studied in drug@ ion studies with
ketoconazole and erythromycin (Seretide Accuhaler SmPC). &

Because Fp and salmeterol are substrates of CYP3A4, strong CYP3A4 in 'Qhave the potential to
increase the plasma exposure of Fp (eg, ritonavir and ketoconazole) an%meterol (eg, ketoconazole
and erythromycin) (Seretide Accuhaler). The increased plasma Fp ﬁc:sure associated with co-
administration with ritonavir and ketoconazole also resulted in re@ n in serum cortisol area under

the plasma concentration-time curve. :

2.4.3. Pharmacodynamics

No studies with a PD component were conducted as p§%g0f the FS MDPI programme.

In the Phase 3 long-term safety study (FSS-AS-3 sing FS MDPI, 24-hour urinary cortisol was
collected at baseline, at week 14, and at wee@o study the effects of medium and high doses of Fp
and FS MDPI on the hypothalamic-pituitary-adrémal (HPA) axis. No significant differences across
treatments were observed in 24-hour uri ortisol excretion in patients 12 years of age and older
with persistent asthma. Studies for Advbskus (see USPI 2019) were conducted with healthy adult
subjects and in adult and adolescentpatignts aged 12 years and older with asthma to examine PD
effects of Fp and salmeterol at th ic and higher doses. No significant differences were observed
in any of the PD effects of salm pulse rate, blood pressure, QTc interval, potassium, and
glucose) whether the salmet s given as Advair Diskus, concurrently with Fp from separate
inhalers, or as salmeterol Thus, the systemic PD effects of salmeterol were not altered by the
presence of Fp in Advair s. Additionally, no significant differences across treatments were
observed by saImeteN thée effects of Fp on the HPA axis (cortisol excretion and plasma cortisol
level) (Seretide Acc . No controlled study data with continuous 24-hour electrocardiogram (ECG)

monitoring was 0¢ d using FS MDPI.
L 4
The proposed N (Section 4.5) provides information regarding the potential interactions, based on
approved pro s containing one or more of these components.

2.4. scussion on clinical pharmacology

bjective of the clinical pharmacology programme was to identify (low, mid and high) doses of Fp
and“salmeterol that could be comparable in efficacy but with lower systemic exposure than the
marketed comparators Flovent Diskus and Advair Diskus. This rationale was based on the fact that
most of the clinical benefit of ICS is achieved with low-dose ICS along with the fact that the ICS dose-
response curve is flat with little increase in efficacy with 2-fold increases in the dose. This suggested
that there was room to reduce the ICS dose and corresponding exposure without loss of clinical
efficacy, thus, providing benefit to patients. Indirect evidence was used to support the fact that the
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doses of Fp and salmeterol demonstrated efficacy comparable to that of Flovent Diskus and Advair
Diskus in Phase 2 studies.

Pharmacokinetics

Common methods for the PK analysis were used and were considered appropriate by CHMP. T
standard PK parameters were investigated.

No BE studies were performed by the applicant. A formal comparative bioavailability stu @een FS
MDPI and Advair Diskus and/or a formal BE study between FS MDPI and Fp MDPI coulft provided
more useful information. However, as a full clinical programme was conduction by th %icant, this
issue was not further pursued.

Overall, dose proportionality of FS MDPI with respect to the PK parameters h
the proposed doses contain significantly lower amounts of the active substa ompared to the
extensively studied and already marketed combination of Fp and salmetergl. Therefore, the applicant
was requested by CHMP to justify the amount of salmeterol, which is c@ered very low compared to
the amount in the already marketed products, with established efficacy/sdfety and with at least 20
years post-marketing experience. In addition, the results for the A -t for salmeterol were not of the
same magnitude as those for the Cmax. AUCO-t for salmeterol i@iﬁcantly lower, ~46% of the
AUCO-t from Advair Diskus50/500mcg, when Cmax is ~74% Cmax from Advair Diskus. The
Applicant clarified that the formulation of BroPair Spiroma PI) was developed to achieve
comparable efficacy to the ICS/LABA combination Advai us (Seretide Accuhaler) and, importantly,
to achieve this efficacy with a lower nominal dose. TX@cant considered that the PK demonstrated
that the overall systemic exposure was lower with FS I compared to Advair Diskus, supporting the
safety of FS MDPI. Furthermore, the use of 30—mi® partial exposure data has been recognised as a
mean to assess the efficacy of medicinal produ ch as salmeterol, that are characterised by very
rapid lung absorption and significant but delayéed,gastrointestinal absorption. Using this approach, the
early exposure (AUCO0-30min ratio) in the¥linical studies comparing FS MDPI and Advair Diskus
resulted in exposure ratios of 0.766 and({0.848, which could support that delivery to the lungs is not
substantially less. This was acknowled y CHMP. However, dose responses for both salmeterol and
ion 2.5.3 ‘Discussion on clinical efficacy’.

shown. However,

fluticasone are further discussed ib

Based on an overall systemic e@ e to salmeterol that is lower for FS MDPI than for Advair Diskus,
a more favourable safety prQQe FS MDPI is suggested by the applicant. However, this is further
ction 2.6.1.).

discussed in the clinical S&Q‘

The absorption, distriﬁn, etabolism, and excretion of inhaled Fp and salmeterol delivered in
combination have b Il described for the authorised Advair Diskus (US). Therefore, much of the
data for these secti re referenced from the applicable prescribing information, with FS MDPI data
included where\ licable. This was considered acceptable by CHMP.

The popPKa@is performed for Fp and salmeterol from comparators showed no clinically relevant
effects o &SGX, race, body weight, body mass index, or percent of predicted FEV: on apparent
clearan @ apparent volume of distribution for either Fp or salmeterol. In addition, in study FSS-AS-
10 4@ PK of FS MDPI appears similar between adolescents and adults. BroPair is indicated for

ents 12 years and older. No dosage adjustment is considered necessary. There is no need to
adjust the dose in elderly patients or in patients with renal impairment. In addition, the effect of
hepatic dysfunction on the PK of Fp or salmeterol after administration from FS MDPI has not been
studied. This information have been adequately reflected in the SmPC, section 4.2.

Pharmacodynamics
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The mechanism of action and the pharmacodynamic properties of both active substances have been
studied and are well known from already approved products containing the same active substances
and marketed for approximately 20 years. Therefore, no PD studies were conducted as part of the FS
MDPI programme, which is acceptable by CHMP. The proposed SmPC provides adequate information

regarding potential interactions. t

2.4.5. Conclusions on clinical pharmacology c@

2 4
Overall, the PK and PD of fluticasone propionate and salmeterol xinafoate with FS MD@ve been
sufficiently characterised to support its approval for the treatment of asthma. O

2.5. Clinical efficacy &\/Q

A full clinical development programme for FS MDPI, including Phase 1 t Q3 studies and 2
replicate pivotal Phase 3 efficacy and safety studies was conducted. A therapy of Fp MDPI, was
included in many of the studies and is mentioned in this report, bque Fp MDPI monotherapy product
is not part of this submission.

The clinical development was originally intended for the US t; therefore, the comparator product
used in the clinical studies was the US combination produc Diskus.

Advair Diskus and the EU equivalent product (Seretide haler) can be considered to be clinically the
same based on their comparability. The 2 inhalers us ame device and the same active ingredient
combination of Fp and salmeterol in 12.5 mg lactose monohydrate. While the pre-dispensed (metered)
dose strengths for Seretide Accuhaler and Advair@us are the same (100/50, 250/50, and 500/50
mcg), there are minor differences in the delivefedNdose, which would not be expected to impact

efficacy or safety. &

Furthermore, in vitro data demonstratithj comparability of Seretide Accuhaler to Advair Diskus
were included in this application in Iir@ the advice received from CHMP
(EMEA/H/SA/3754/1/2018/11). Thm' o profile of an Advair Diskus batch used in the clinical study
(FSS-AS-305) fell within the profi r marketed batches of Seretide Accuhaler, indicating that it was
a good representative for Ser ccuhaler. In addition, the PK characteristics described in the
respective labels for Seretide&cuhaler and Advair Diskus were reviewed.

2.5.1. Dose reste studies

The salmeterol d @d in the Phase 3 clinical programme was chosen based on the efficacy results
from a Phase 2\ -finding study (Study FSS-AS-201) and the Fp doses used in the Phase 3 clinical
programme @ ased on the efficacy results from 2 Phase 2 dose-ranging studies (FpS-AS-201 and

Fps-Asbd\

2. I@tudy FSS-AS-201

was a six-period crossover, dose-ranging study to evaluate the efficacy and safety of four doses of
FS Spiromax (Fluticasone Propionate/Salmeterol Xinafoate Inhalation Powder) administered as single
doses compared with single doses of fluticasone propionate Spiromax and open label Advair Diskus in
adult and adolescent subjects with persistent asthma.

The primary objective of the study was to evaluate the dose response, efficacy, and safety of 4
different doses of salmeterol (6.25, 12.5, 25, and 50 mcg) each combined with a fixed dose of Fp (100
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mcg) delivered as FS MDPI when administered as a single dose in patients 12 years of age and older
with persistent asthma. The primary efficacy endpoint was the baseline-adjusted area under the curve
for the forced expiratory volume in 1 second (FEV:) over 12 hours post dose (FEV; AUCop-12).

This was a Phase 2, multicentre, randomised, double-blind and open-label, active-controlled,
dose, 6-period crossover, dose-ranging study. After screening, eligible patients participated in
day run-in period, during which, patients discontinued their asthma medication and were p
Fp MDPI 50 mcg. Patients were instructed to administer 2 inhalations of Fp MDPI 50 mcggbi atients
were randomly assigned to 1 of 6 treatment sequences containing the following 6 tredt g@groups:
Treatment A: FS MDPI 100/6.25 mcg, 1 inhalation bid; Treatment B: FS MDPI 100/1 %cg 1
inhalation bid; Treatment C: FS MDPI 100/25 mcg, 1 inhalation bid; Treatment D:@A PI 100/50
mcg, 1 inhalation bid; Treatment E: Fp MDPI 100 mcg, 1 inhalation bid; Trea% . Advair Diskus
100/50 mcg, 1 inhalation bid. &

All treatments were double-blind, with the exception of Advair Diskus 100450 ncg, which was open-
label. All patients were to participate in all 6 treatment periods and rect@,a | 6 treatments. The 6
treatments were separated by a washout period of 5 to 7 days.

PK results for study FSS-AS-201 are presented in section 2.4.2 ‘@acokinetics’.

Safety results are presented and discussed in section 2.6 ‘Cli afety.’
Efficacy results Q

For the primary efficacy endpoint of baseline—adjust@ AUCO0-12h, all formulations of FS MDPI
were superior (p<0.0001) compared with Fp MDPI 100 Mcg, indicating that the addition of salmeterol
to the Fp formulation improved lung function in p@;ts with asthma. Increases in FEV1 AUCO0-12h
ranged from 151.7 mL for FS MDPI 100/6.25 51.3 mL for FS MDPI 100/50 mcg. The mean
increase after Advair Diskus 100/50 mcg (241§n\L) was similar to that seen after FS MDPI 100/12.5
mcg (252.5 mL) and was also superior (p%0.0001) compared to the Fp MDPI 100 mcg formulation
without salmeterol.

to that for Advair Diskus 100/50 east squares [LS] mean 3.42 mL; p=0.8503). The FEV1 AUCO-
12h for the FS MDPI combinati a lower strength of salmeterol (100/6.25 mcg) was significantly
lower than that for Advair Diﬁ S mean -41.7 mL; p<0.0229). Overall, there was a linear

The baseline-adjusted FEV1 AUCOé@raII result (FAS) for FS MDPI 100/12.5 mcg was comparable
i

increasing trend in mean with increasing doses of salmeterol. In the per-protocol analysis set,
only FS MDPI 100/50 mcg significantly superior to Advair Diskus (LS mean 60.29 mL, p=0.0011).

While some differen Xere observed between treatment groups within some cohorts on some
efficacy paramet @e was no trend in favour of or against any single treatment, and overall
results provido@ort for the sustained efficacy of FS MDPI as measured by lung function and other
important astfimasfunctional endpoints. The demonstration of comparable efficacy results provides
further eyic hat the small differences in incidence of exacerbations in some of the MDPI groups
were du hance and not due to less efficacy of the MDPI treatment groups relative to the active

contrc@

licant concluded that the clinical data demonstrated a dose response for the range of
salmeterol doses tested in the Phase 2 Study FSS-AS-201 that were specifically designed to select the
most optimal dose of salmeterol.
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2.5.1.2. Study FpS-AS-201

This was a 12-Week dose-ranging study to evaluate the efficacy and safety of Fp Spiromax
(Fluticasone Propionate Inhalation Powder) administered twice daily compared with placebo in
adolescent and adult subjects with persistent asthma uncontrolled on nonsteroidal therapy. Z

different doses of Fp (12.5, 25, 50, and 100 mcg) delivered as Fp MDPI when administered
patients 12 years of age and older with persistent asthma who are uncontrolled on nons%dal
therapy. The primary efficacy endpoint was the change from baseline in trough FEvl( e 12-week

The primary objective of the study was to evaluate the dose response, efficacy, and safety o
éaln

treatment period.

This was a Phase 2, randomised, double-blind, placebo- and open-label active@ed, parallel-
group, multicentre, dose-ranging study. The study consisted of a 14-day (£2{ays) pre-treatment run-
in period, during which time, patients continued on their current asthma me#ications (i.e., non-
corticosteroid maintenance medication and short-acting beta 2 agonists s]). Patients were also
instructed to administer 1 inhalation of placebo MDPI (single-blind) bid.’&

Upon successful completion of the run-in period, patients who con f&ed to meet eligibility criteria were
randomly assigned to 1 of 6 treatment groups: Fp MDPI 12.5 mn@[inhalation bid (25 mcg daily
dose); Fp MDPI 25 mcg, 1 inhalation bid (50 mcg daily dose) DPI 50 mcg, 1 inhalation bid (100
mcg daily dose); Fp MDPI 100 mcg, 1 inhalation bid (200 ¢ dose); Placebo MDPI, 1 inhalation
bid; Flovent Diskus 100 mcg, 1 inhalation bid (200 mcg dose).

All treatments were double-blind, with the exception@ent Diskus 100 mcg, which was open-label.
The treatment period lasted for 12 weeks. Plasma@rmacokinetic samples were obtained from a

subset of patients before treatment and through urs after administration of the first dose of study
drug on day 1.

PK results for study FpS-AS-201 are pres&eﬂ in section 2.4.2 ‘Pharmacokinetics’.
Safety results are presented and disc Q‘ﬂ section 2.6 ‘Clinical safety.’

Efficacy results

The effect of Fp MDPI was seer@t e primary and most secondary measures of asthma control within
the first week and maintained o 12 weeks. For the primary efficacy endpoint of trough FEVy, there
was an increase in LS me 1 from baseline over the 12-week treatment period, with a statistically
significantly greater chang en with Fp MDPI 25, 50, and 100 mcg groups when compared with
placebo. The change%@ baseline in trough FEV1 over the 12-week treatment period with Fp MDPI
12.5 mcg was not s@ically significantly different from placebo. The magnitude of increases in FEV1
with Fp MDPI su a dose response, with greater increases in FEV1 with higher doses of Fp MDPI.
Results with F Diskus appeared to be most consistent with the Fp MDPI 25 and 50 mcg groups.

The chari‘ baseline in trough FEV1 for all Fp MDPI groups was not significantly different when

compare h Flovent Diskus.

. Study FpS-AS-202

This'was a 12-week dose-ranging study to evaluate the efficacy and safety of Fp Spiromax (Fluticasone
Propionate Inhalation Powder) administered twice daily compared with placebo in adolescent and adult
subjects with severe persistent asthma uncontrolled on high dose inhaled corticosteroid therapy.

The primary objective of the study was to evaluate the dose response, efficacy, and safety of 4
different doses of Fp (50, 100, 200, and 400 mcg) delivered as Fp MDPI when administered bid in
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patients 12 years of age and older with severe persistent asthma who are uncontrolled on high dose
ICS therapy.

The primary efficacy endpoint was the change from baseline in trough FEV; over the 12-week

treatment period.

This was a Phase 2, randomised, double-blind, placebo- and open-label active-controlled, pa a@
group, multicentre, dose-ranging study. The study consisted of a 14-day (£2 days) pre-tre nt run-
in period, during which, patients continued using their current asthma medications (i.g., A and ICS
at fixed doses) and were also instructed to administer 1 inhalation of placebo MDPI (s -blind) bid.
Upon successful completion of the run-in period, patients who continued to meet eligibility criteria were
randomly assigned to 1 of 6 treatment groups: Fp MDPI 50 mcg, 1 inhalation bi mcg daily
dose); Fp MDPI 100 mcg, 1 inhalation bid (200 mcg daily dose); Fp MDPI 200 1 inhalation bid
(400 mcg daily dose); Fp MDPI 400 mcg, 1 inhalation bid (800 mcg daily d acebo MDPI, 1
inhalation bid; Flovent Diskus 250 mcg, 1 inhalation bid (500 mcg daily dese

All treatments were double-blind, with the exception of Flovent Diskus @-ncg, which was open-label.
The treatment period lasted for 12 weeks. Plasma PK samples wereﬁtained from a subset of patients
before treatment and through 12 hours after administration of t irst dose of study drug on day 1.

Efficacy results %

There was no statistically significant difference in the change V1 from baseline over the 12-week
period between the Fp MDPI dose group and placebo, b re was also no statistically significant
difference between Flovent Diskus and placebo, indic}'Q hat the study did not have the sensitivity to
detect differences in efficacy.

Some differences were seen in favour of Fp M pared with placebo in supportive analyses,
particularly in the clinically relevant endpoints escue medication use and asthma exacerbations.

The primary efficacy endpoint results sh &lhat no treatment group, including Flovent Diskus, was
superior to placebo MDPI in trough FE C/nlnge from baseline over 12 weeks, Treatment group

most similar to the results for Flo iskus (least squares [LS] mean differences from Flovent Diskus
of -0.008 and 0.004, respectiv en last observation carried forward (LOCF) approach was used
to calculate the trough FEvl@e from baseline to endpoint, Fp MDPI 200 mcg bid and Flovent
Diskus 250 mcg bid were r to placebo. The improvement in the Fp MDPI 200 mcg bid treatment
arm was numerically highgan that in the Flovent Diskus 250 mcg bid treatment arm, but the
difference was not st?&cally significant. As the Fp MDPI 200 mcg bid and Flovent Diskus 250 mcg bid
treatment arms we@s likely to have patients withdrawn from the study when compared to the
placebo MDPI arpf, analysis using an LOCF approach was used to accommodate effects introduced
from differenti’ drawal rates observed in the study and in recognition that it has been used in
other appmv@velopment programs such as Flovent Diskus. The secondary efficacy outcomes were
similar in }N\o treatment group was clearly superior to placebo. Over the 12-week treatment period,
change i ekly average AM PEF from baseline was not significant for any Fp MDPI dose levels
co with placebo; this was also true for the change in weekly average PM PEF from baseline. The
r age of rescue-free 24-hour periods increased from baseline over the 12-week treatment period
fomall treatment groups; however, the difference from placebo was not statistically significant for any
Fp MDPI group. The probability of remaining in the study (ie, not meeting stopping criteria for
worsening asthma) at the end of the 12-week treatment period was significantly higher for all Fp MDPI
treatment groups compared with placebo.

differences were minimal. Numerizl the results for the Fp MDPI 100 and 200 mcg groups were the

PK results for study FpS-AS-202 are presented in section 2.4.2 ‘Pharmacokinetics’.
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Safety results are presented and discussed in section 2.6 ‘Clinical safety.’

2.5.2. Main studies

To support the efficacy of FS MDPI, 2 replicate, multicentre, placebo-controlled, randomised,
group, 12-week Phase 3 efficacy and safety studies (FSS-AS- 301 and FSS-AS-30017) in
adolescent patients (12 years of age or older) with asthma were conducted. In addition t
studies, a 26-week, open-label, long-term safety study with comparator and substitu

conducted (Study FSS-AS-305).

The two replicate phase 3 efficacy and safety studies FSS-AS-301 and FSS-AS-30
together, followed by the long-term safety study FSS-AS-305.

Table 12: (Summary of Clinical Efficacy): Description of Phas

&

R
&
ign was

ill be presented

&ﬁﬁcal Efficacy

Studies
Study Number of Study start | Study design Treatment | Dose (twice daily) [ Num ex (M/F) Primary efficacy
number | investigational | Study end duration patient; Median age | endpoints
centres Number of per gro years
Location patients ) (range)
randomised
FS8S-AS- | 129 23 Jul 2014 Double-blind, 12 weeks FS MDPI 2 283/364 Change from bascline in
301 USA, Canada, 20 Sep 2015 | placebo- 50/12.5 meg J 43 (12-86) trough (morning predose
Poland, Russia, | 647 controlled, FS MDPI 29 and pre-rescue
South Africa, randomised, 100/12.5 me; bronchodilator) FEV, at
Ukraine, parallel-group Fp MDPI ) 129 week 12
Hungary Fp MDDF 1 0fyne 130 Standardised baseline-
Placebo 130 adjusted FEV; AUECy. 2,
at week 12 (TV9),
analysed for the subset of
\ patients who perform
postdose serial spirometry
FSS-AS- | 147 01 Oct 2014 | Double-blind, 12 week FS MDPI 145 289/439 Change from baseline in
30017 USA, Canada, 26 Sep 2015 | placebo- C}OU:’]Z.S meg 46.5 trough (morning predose
Czech 728 controlled, S MDPI 146 (12-84) and pre-rescue
Republic, randomised, 200/12.5 meg bronchodilator) FEV at
Poland, Russia, parallel-group Fp MDP1 100 mcg 146 week 12
South Africa, Fp MDPI 200 mcg 146 Standardised baseline-
Ukraine, Placebo 145 adjusted FEV| AUEC. 2,
Hungary at week 12 (TV9),
analysed for the subset
patients who perform
0 postdose serial spirometry
Study Number of Study start Study Treatment | Dose (twice daily) Number of | Sex (M/F) Primary efficacy
number investigational | Study end duration patients Median age endpoints
centres Number of O per group years (range)
Location patients (ITT)
randomised
FSS-AS- | 103 centres 14 Jul 201 domised. 26 weeks FS MDPI 120 266/406 Change from baseline
305* Usa 20 Jul 2 open-label, active 100/12.5 meg (2 missing) in trough FEV, over
674 drug-controlled FS MDPI 133 the 26;\m'eek treatment
200/12.5 meg 40.0-52.0 period
Fp MDPI 100 meg | 127 (median range
Fp MDPI 200 mcg 126 across groups)
FLOVENT HFA
220 meg 42
@ FLOVENT HFA (12-79)
\ 440 meg a1 (overall range)
* ADVAIR DISKUS
\ 4 250/50 meg 41
ADVAIR DISKUS
o, 500/50 meg 44
* Study FSS%A 5 was primarily designed to evaluate safety.
F=female: EFVWgfor€e expiratory volume in 1 second: FEV, AUECu.oyv=area under the effect curve for forced expiratory volume in 1 second from time 0 to
12 hours p p MDPI=fluticasone propionate multidose dry powder inhaler; FS MDPI=fluticasone propionate/salmeterol multidose dry powder inhaler;

ITT=i n

at: M=male: SCE=Summary of Clinical Efficacy; USA=United States of America.

.1. Studies FSS-AS-301 and FSS-AS-30017

Title of studies

Study FSS-AS-301: A 12-Week, Double-Blind, Placebo-Controlled, Efficacy and Safety Study of
Fluticasone Propionate Multidose Dry Powder Inhaler Compared with Fluticasone/Salmeterol Multidose
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Dry Powder Inhaler in Adolescent and Adult Patients with Persistent Asthma Symptomatic Despite Low-
dose or Mid-dose Inhaled Corticosteroid Therapy.

" 5

i Optional Prescreening Visit* |
E {(up to 30 days before SV) i

placebo MDPI and 1 puff twice a day from open-label QVAR

Na\

ag

[ RV/TV1 (start of double-blind treatment): 625 patients randomly assigned (1:1:1 @ to 1 of 5 treatment ]

[ Run-in Period; 14 to 21 days: 1 inhalation twice a day from single-blind é ]

groups for 12 weeks of 1 inhalation twice a day

v

Fp MDPI 50 Fp MDPI 100 FS MDPI FS MDPI Placebo
meg mcg 50/12.5 meg 0/12.5 meg MDPI
)
TVYET
Final procedures and g&s ts
[P

Follow-Up (in pers Ma telephone)
7£2 days after TV9/ET for Safety and monitoring
O

ET = early termination; Fp MDPI = fluticasone propiowate multidose dry powder inhaler; FS MDPI = fluticasone
propionate/salmeterol multidose dry powder inhaler; QVAR = beclomethasone dipropionate hydrofluoroalkane
metered-dose inhaler; RV = randomization visb sereening visit; TV = treatment visit 1; TV9 = treatment

* Required for patients whose prestudy asthma lhera@ed a LABA in addition to an ICS.

visit 9

Study FSS-AS-30017: A 12-We Qle—Blind, Placebo-Controlled, Efficacy and Safety Study of
Fluticasone Propionate Multidose %owder Inhaler Compared with Fluticasone/Salmeterol Multidose
Dry Powder Inhaler in Adolesc d Adult Patients with Persistent Asthma Symptomatic Despite
Inhaled Corticosteroid Therapy.

R

&

N
&

%Q/
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Figure 7: Overall Study FSS-AS-30017 Schema

-
Fl

Optional Prescreening Visit*
{(up to 30 days before V)

A i e mmEEmm—————— r ---------------
SV ]
|
[ Run-in Period; 14 to 21 days é@
1 inhalation twice a day of single-blind Fp MDPI 50 mcg .\

|
RV/TV1 (start of double-blind treatment): 715 patients randomly assigned (1:1 :@ratio) tol of 5 J

treatment groups for 12 weeks of | inhalation twice a

I [ I I :
Fp MDPI Fp MDPI FS MDPI FS Placebo
100 meg 200 meg 100/12.5 mcg 20046427 cg MDPI
| | |

~f I
[ TVYET }
Final procedures and asses
| [ 4
{ Follow-Up (in person owz cphone) ]
7 £2 days after TVY/ET f% and monitoring

\.J
* Required for patients whose prestudy asthma the%y included a LABA in addition to an ICS.

ET = early termination; Fp MDPI = fluticason ionate multidose dry powder inhaler; FS
MDPI = fluticasone propionate/salmeterol n e dry powder inhaler; RV = randomization
visit; SV = screening visit; TV = treatmenfSgsit 1; TV9 = =treatment visit 9

Xo
b\’Q
@)

Methods

Study design
Study FSS-AS-301

A 12-week, multicentre, ra ised, double-blind, parallel-group, placebo-controlled study to evaluate
the efficacy and safety of ment with 1 inhalation twice a day of Fp MDPI 50 mcg, Fp MDPI 100
mcg, FS MDPI 50/12.&:9, FS MDPI 100/12.5 mcg in adolescents and adults with persistent
asthma previously t% with low-dose or mid-dose ICS or ICS/LABA therapy.

Study Fss-A§-@7

A 12—wee|§, ulticentre, randomised, double-blind, parallel-group, placebo-controlled study to evaluate
the effic safety of treatment with 1 inhalation twice a day of Fp MDPI 100 mcg, Fp MDPI 200
mcg, FS%) 100/12.5 mcg, or FS MDPI 200/12.5 mcg in adolescents and adults with persistent
asthn-@'eviously treated with mid to high dose ICS or ICS/LABA therapy.

Study FSS-AS-301:_Approximately 625 patients (125 per treatment arm) were planned for inclusion
in the study. A subset, including approximately 300 patients at selected sites, was planned to perform
additional serial spirometry testing at randomisation visit (RV) and week 12. The study consisted of a

screening visit (SV), followed by a 14- to 21-day run-in period, a 12-week (£2 days) treatment period,
and a 7-day (£2 days) follow-up period, for a total duration of patient participation in this study of
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approximately 16 weeks. Patients also had the option to participate in a pre-screening period for up to
30 days.

Study FSS-AS-30017: Approximately 715 patients (143 per treatment arm) were planned for
inclusion in the study. A subset, including approximately 300 patients at selected sites, was pl ed to
perform additional serial spirometry testing at RV and week 12. The study consisted of a scre

visit (SV) followed by a 14- to 21-day run-in period, a 12-week (£2 days) treatment perioc@j a’-
day (+2 days) follow-up period, for a total duration of patient participation in this stqu

approximately 16 weeks. Patients also had the option to participate in a pre-screenin p( for up to
30 days.

Run-in period (Studies FSS-AS-301 and FSS-AS-30017) QO

Albuterol/salbutamol hydrofluoroalkane (HFA) metered-dose inhaler (MDI ABA inhaler, was
provided to replace the patient’s current rescue medication, and was t sed as needed for
symptomatic relief of asthma symptoms during the run-in and treatmentyeriods.

Patients who met all selection criteria at the SV began a 14- to 21-day rur,l—'é iod.
a

During the run-in period in the Study FSS-AS 301, patients disc@ ed their current ICS and instead
took 1 inhalation twice a day of a single-blinded placebo MDPL ice and 1 puff twice a day of an
open-label QVAR (beclomethasone dipropionate [a registered mark of IVAX LLC, a member of the

Teva Group]) 40 mcg HFA MDI (or equivalent). Q

During the run-in period in the Study FSS-AS -300 @ents discontinued their current ICS and
instead took 1 inhalation twice a day of a single-blinded\sp MDPI 50 mcg.

Patients who failed screening for spirometry or fo@ced expiratory volume in 1 second (FEV1)
reversibility were permitted to retest once withlin % days of the SV provided that they had met all other

selection criteria. &

Study Participants (Studies FSS-AS-@and FSS-AS-30017)

Main Inclusion Criteria b

a. Severity of Disease: Theﬁngnt had persistent asthma with a FEV; 240% and <85% of the value
predicted for age, height, d race as per the National Health and Nutrition Examination Survey
ITT (NHANES III) refereanues at the SV.

b. Current Asthm erapy: Patients were required to have a treatment regimen that included a
mol) for use as needed for a minimum of 8 weeks before the SV. Patients were

SABA (albuterol/s,
required to hay loWw-dose or mid-dose of ICS (Study FSS-AS-301), a qualifying dose of ICS (Study

FSS-AS-300 part of their asthma management plan, either as ICS monotherapy or as an
ICS/LABA « imation, for a minimum of 1 month before providing consent.
Patients O /LABA combination therapy were required to have a pre-screening visit in order to

change % omparable dose of ICS monotherapy. The ICS component of the patient’s asthma therapy
wa t@stable for a minimum of 1 month before the ICF was signed.

versibility of Disease: The patient had demonstrated at least 15% reversibility (all patients)
and at least a 200-mL increase from baseline FEV; (patients age 18 and older) within 30 minutes after
2 to 4 inhalations of albuterol/salbutamol HFA MDI (90-mcg ex-actuator) or equivalent at the SV.
Reversibility values of 14.50 to 14.99 were rounded to 15.
Note: Patients who did not qualify for the study due to failure to meet reversibility were permitted to
perform a retest once within 7 days or were considered a screen failure and permitted to rescreen once
at least 7 days after the date of first screening.
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d. Asthma diagnosis: The patient had a diagnosis of asthma as defined by the National Institutes of
Health (NIH). The asthma diagnosis had been present for a minimum of 3 months and had been stable
(defined as no exacerbations and no changes in asthma medication) for at least 30 days before the ICF
was signed.

Main Exclusion Criteria b

a. The patient had a history of a life-threatening asthma exacerbation that was defined is protocol
as an asthma episode that required intubation and/or was associated with hypercapn \ piratory
arrest, or hypoxic seizures. (

b. The patient currently smoked or had a smoking history of 10 pack-years OQ;a pack-year was
defined as smoking 1 pack of cigarettes/day for 1 year). The patient must h used tobacco

products within the past year (eg, cigarettes, cigars, chewing tobacco, or pi acco). The patient
had a culture-documented or suspected bacterial or viral infection of the or lower respiratory
tract, sinus, or middle ear that had not resolved at least 2 weeks befor: SV.

c. The patient had an asthma exacerbation requiring systemic corﬂgs'teroids within 30 days before
the SV or had any hospitalisation for asthma within 2 months be@t e SV.

Treatments (Studies FSS-AS-301 and FSS-AS-3001 7)QQ

Each qualified patient was randomly assigned to 1 of th atment groups. During the treatment
period, each patient received the assigned active or Q medication. All treatments were
administered via Teva MDPI devices with identical exterfal appearance, allowing the double-blind
design to be preserved. All treatments were admi@red as a single inhalation twice a day. All
patients were provided with study-specific res dication (albuterol/salbutamol HFA MDI) for use
on an as-needed basis for the immediate relie asthma symptoms throughout the treatment period.
Study drug was administered twice a daygin the morning (AM) and in the afternoon (PM), after the
completion of the asthma symptoms sco the PEF measurements, in that order.

Table 13: Treatment Group cription (Study FSS-AS-301)

Treatment arm | Active dey @ ) Total daily dose | Blinding

A Fp MDRI'S0 mcg 100 mcg Double-blind
B MDRL'100 meg 200 meg Double-blind
C RDPI 50/12.5 meg 100/25 meg Double-blind
D (@IEPI 100/12.5 meg 200/25 meg Double-blind
E ’\ P Placebo MDPI 0 meg Double-blind

Fp MDPPF=< figtighsone propionate multidose dry powder inhaler: FS MDPI = fluticasone propionate/salmeterol

111111rid0®p0wder inhaler
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Table 14: Treatment Group Description (Study FSS-AS-30017)

Treatment arm Active device Total daily dose (mcg) | Blinding
A Fp MDPI 100 mcg 200 Double-blind
B Fp MDPI 200 mcg 400 Double-blind ¢
c FS MDPI 100/12.5 meg | 200/25 Double-bling (/)
D FS MDPI 200/12.5 mcg | 400/25 Double-g@
E Placebo MDPI 0 Doubleblind
Objectives (Studies FSS-AS-301 and FSS-AS-30017) &
Primary Objective 0
The primary objective of the studies was to evaluate the efficacy of Fp and FS MDPI when
administered over 12 weeks in patients 12 years of age and older \Q persistent asthma.
Secondary Objectives @
The secondary objectives of the studies were: q
-to evaluate the efficacy of Fp MDPI and FS MDPI based tient-reported outcomes and secondary
efficacy measures in patients with persistent asthmaytr over 12 weeks;
-to evaluate the safety and tolerability of Fp MDPI an DPI in patients with persistent asthma

treated over 12 weeks.

Other Objectives Q

The other objectives of the studies were valuate the efficacy of Fp MDPI and FS MDPI in patients
with persistent asthma as assessed by othep efficacy measures and patient-reported outcomes.

Outcomes/endpoints (Studies -301 and FSS-AS-30017)

Primary Efficacy Measures ndpoints

-change from baseline in t (morning pre-dose and pre-rescue bronchodilator) FEV; at week 12
(TV9)

-standardised baselngusted area under the effect curve for forced expiratory volume in 1 second
from time zero to rs post-dose (FEV; AUECy-12n) at week 12 (TV9), analysed for the subset of
approximately,30Q patients who perform post-dose serial spirometry.

Secondawéwacy Measures and Endpoints

-change baseline in the weekly average of the daily trough morning PEF over the 12-week
tre tr@period

- ge from baseline in the weekly average of the total daily asthma symptom score (the total daily
asthima symptom score is the average of the daytime and night time scores) over weeks 1 to 12

-change from baseline in the weekly average of total daily (24-hour) use of albuterol/salbutamol
inhalation aerosol (number of inhalations) over weeks 1 to 12

-time to patient withdrawal for worsening asthma during the 12-week treatment period
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-change from baseline in the Asthma Quality of Life Questionnaire with Standardised Activities
(AQLQ(S)) (patients =18 years of age only) score at week 12 or at endpoint

Important Secondary Endpoints

-time (median and mean) to 15% and 12% improvement from baseline in FEV; post-dose a n the
serial spirometry subset

2 4 Q ’
Other Efficacy Measures and Endpoints \

-change from baseline in the weekly average of the daily trough evening PEF over @ 12-week

treatment period Q

-time to meeting alert criteria for worsening asthma during the 12-week t@ t period

-change from baseline in total daily (24-hour) use of albuterol/salbuta halation aerosol (number
of inhalations) over the first 14 days on study drug and change from, baséline in the weekly average of
total daily (24-hour) use of albuterol/salbutamol inhalation aerosol%mber of inhalations) at weeks 4,
8, and 12 or at endpoint (ie, the last postbaseline observation)

-change from baseline in the percentage of rescue-free dayi Qed as 24-hour periods with no

rescue medication usage) during the 12-week treatment pgri

-change from baseline in the percentage of sympto r@ays (defined as 24-hour periods with
asthma symptom scores of zero) during the 12-week tfeatment period

-change from baseline in the percentage of asthn@mtrol days (defined as 24-hour periods with
asthma symptom scores of zero and no rescue cation usage) during the 12-week treatment period

-proportion of patients meeting alert critegia for worsening asthma during the 12-week treatment
period

-proportion of patients withdrawn for ening asthma during the 12-week treatment period

-change from baseline in trough (@ing pre-dose and pre-rescue bronchodilator) FEV1 at weeks 1,
2,3,4,6,8,10,and 12 or at t

-change from baseline in tro& (morning pre-dose and pre-rescue bronchodilator) forced expiratory
flow between 25% and 7 Q he forced vital capacity (FEF25-75) over weeks 1 to 12, at weeks 1, 2,
3,4,6,8, 10, and 12 or at®eAdpoint

-change from baseli \rough (morning pre-dose and pre-rescue bronchodilator) forced vital
capacity (FVC) ov s1to12, atweeks 1, 2, 3,4,6,8,10, and 12 or at endpoint

post-dose at d TV9 or at endpoint

-proportion oﬂ@ ts who achieve at least 15%, 12%, or 200 mL increase in FEV1 within 12 hours
1.an
*

-time ( Xand mean) to 15% and 12% improvement from baseline in FEV1 post-dose at TV9
-durati ffect: how long patients experience an increase of at least 15% above baseline FEV1 at
TV1 aQEI}/Q

ortion of patients achieving a clinically significant change from baseline (minimal important
difference [MID] =0.5 in the AQLQ(S) [patients = 18 years of age only] or PAQLQ(S) [patients 12 to
17 years of age only]) score at week 12 or at endpoint
-change from baseline in ACT score at weeks 4, 8, and 12, over weeks 1 to 12, or at endpoint

-proportion of patients with ACT score <19 at weeks 4, 8, and 12, over weeks 1 to 12, or at endpoint
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Simple size

For Study FSS-AS-301, sample size and power calculations were mainly driven by demonstrating
superiority of Fp MDPI 50 mcg twice daily over placebo in change from baseline in trough FEV; at week
12 and the superiority of FS MDPI 50/12.5 mcg twice daily over Fp MDPI 50 mcg twice daily i
standardised baseline-adjusted FEV; AUECy-12n at week 12. ’b

For the superiority comparison of Fp MDPI 50 mcg twice daily versus placebo in change fr@
baseline in trough FEV; at week 12, assuming that the change from baseline in trqu V, at
week 12 is analysed using an analysis of variance (ANOVA) model with only a single f & of
treatment group, that a true treatment difference is 130 mL between Fp MDPI 50 {wice daily and
placebo, and that a common SD is 314 mL, then 106 patients per treatment gr m total of 530
patients) yields an approximate statistical power of 85%, at a significance ley&l 0f0.05, for the 2-
sided superiority test of Fp MDPI 50 mcg twice daily versus placebo. The tr t effect and
variability assumptions made for this power calculation were based on da@ected in the applicant’s

studies. @

For the superiority comparison of FS MDPI 50/12.5 mcg twice dailij Fp MDPI 50 mcg twice daily in
standardised baseline-adjusted FEVi1 AUEC,-12n at week 124m)the serial spirometry subset,
assuming that the standardised baseline-adjusted FEV; AUEC 2Q(week 12 is analysed using an
ANOVA model with only a single factor of treatment group, th%rue treatment difference is 200 mL
between FS MDPI 50/12.5 mcg twice daily and Fp MDPI 5@ mcg twice daily, and that a common SD is
200 mL, then 48 patients per treatment group (a tot@ 40 patients) yields a statistical power of
greater than 99%, at a significance level of 0.05, for =sided superiority test of FS MDPI 50/12.5
mcg twice daily versus Fp MDPI 50 mcg twice daily,The treatment effect and variability assumptions
made for this power calculation were based on da@allected in previous the applicant’s studies.

Assuming a dropout rate of 15%, 125 patientS\per treatment group (a total of 625 patients, with
a subset of approximately 300 patients Wﬁﬂalerformed serial spirometry) yields a statistical power of
at least 85%, at a significance level of 0£05,for demonstrating superiority of Fp MDPI 50 mcg twice
daily over placebo and superiority of F PI 50/12.5 mcg twice daily over Fp MDPI 50 mcg twice

daily. b
For Study FSS-AS-30017, sa@ ize and power calculations were mainly driven by demonstrating
superiority of Fp MDPI 100 g ce daily over placebo in change from baseline in trough FEV; at
week 12 and the superiori S MDPI 100/12.5 mcg twice daily over Fp MDPI 100 mcg twice daily in
standardised baseline-adj FEVi, AUECo-12n at week 12.

For the superiority \rison of Fp MDPI 100 mcg twice daily versus placebo in change from

baseline in trou ml at week 12, assuming that the change from baseline in trough FEV; at

week 12 is ana d using an analysis of variance (ANOVA) model with only a single factor of

treatment grﬁp:{ at a true treatment difference is 130 mL between Fp MDPI 100 mcg twice daily and
T a common SD is 336 mL, then 121 patients per treatment group (a total of 605

placebo, n\

patient Ids an approximate statistical power of 85%, at a significance level of 0.05, for the 2-
sided ority test of Fp MDPI 100 mcg twice daily versus placebo. The treatment effect and

va ity assumptions made for this power calculation are based on data collected in Teva studies.
Fowthe superiority comparison of FS MDPI 100/12.5 mcg twice daily versus Fp MDPI 100 mcg twice

daily in standardised baseline-adjusted FEV; AUEC,-1>n at week 12, assuming that the
standardised baseline-adjusted FEV1 AUECo-12n at week 12 is analysed using an ANOVA model with
only a single factor of treatment group, that a true treatment difference is 200 mL between FS MDPI
100/12.5 mcg twice daily and Fp MDPI 100 mcg twice daily, and that a common SD is 200 mL, then
48 patients per treatment group (a total of 240 patients) yields a statistical power of greater than
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99%, at a significance level of 0.05, for the 2-sided superiority test of FS MDPI 100/12.5 mcg twice
daily versus Fp MDPI 100 mcg twice daily. The sample size of 300 patients performing serial
spirometry assumes a dropout rate of up to approximately 20%. The treatment effect and variability
assumptions made for this power calculation are based on data collected in previous Teva studies.

Assuming a dropout rate of 15%, 143 patients per treatment group (a total of 715 pati
a subset of approximately 300 patients who perform serial spirometry) yields a statistical p
least 85%, at a significance level of 0.05, for demonstrating superiority of Fp MDPI 100
over placebo and superiority of FS MDPI 100/12.5 mcg twice daily over Fp MDPI 100 ice daily.

Randomisation and blinding (masking) Studies FS-AS-301 and FSS-AS-30@

Study FSS-AS-301 was a double-blind, parallel-group, placebo-controlled ﬁsed clinical study.
Patients who met all randomisation criteria at the RV were randomly assig%c receive Fp MDPI 50
mcg, Fp MDPI 100 mcg, FS MDPI 50/12.5 mcg, FS MDPI 100/12.5 mcg cebo MDPI in a
1:1:1:1:1 ratio for the entire 12-week treatment period. Randomisatio@ assigned using interactive
response technology (IRT). Approximately 125 patients were rand%:ad into each treatment arm.
After randomisation, patients and investigators remained blinde domised treatment assignment
during the study. In addition, the sponsor’s clinical personnel j md in the study were blinded to the
study drug identity after the run-in period until the databa&%cked for analysis and the treatment

assignment was revealed.

Study FSS-AS-30017 was a double-blind, parallel- anIacebo—controlled randomized clinical
study. Patients who met all randomisation criteria atgthRV were randomly assigned to receive Fp
MDPI 100 mcg, Fp MDPI 200 mcg, FS MDPI 100/©mcg, FS MDPI 200/12.5 mcg, or placebo MDPI in
a1l:1:1:1:1 ratio for the entire 12-week treat eriod. Randomisation was assigned using
interactive response technology. ApproximatelyN,43 patients were randomised into each treatment
arm. After randomisation, patients and inV&stigators remained blinded to randomised treatment
assignment during the study. In additionl, the sponsor’s clinical personnel involved in the study were
blinded to the study drug identity aft@,e run-in period until the database was locked for analysis and
the treatment assignment was rev,

Statistical methods (Studl"&-ASﬁOl and FSS-AS-30017)

Hypothesis: These were s iority trials. The list of primary and secondary endpoints controlled for
Type I error under chity section is included below.

The primary apalysistof trough FEV1 was conducted in FAS, and FEV1 AUECO0-12h in Serial
Spirometry S t,>*whereas supportive analyses in ITT and PP.

Primary endpoint ﬁ@alysis

The bas ir 1 was the average of the 2 pre-dose FEV1 measurements (30 and 10 minutes pre-
dose) at%R . If 1 pre-dose FEV1 measurement was missing, the other non-missing measurement
was u baseline; if both pre-dose FEV1 measurements were missing, baseline was treated as
mi rsz order to account for missing data, the modified baseline observation carried forward

method was implemented.

The analysis of change from baseline in trough FEV1 at week 12 was performed using an ANCOVA
model with effects due to baseline trough AM FEV1, sex, age, (pooled) centre, previous therapy (ICS
or ICS/LABA), and treatment.
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Baseline-adjusted FEV1 was calculated as post-dose FEV1 after subtracting the baseline FEV1 value. If
a patient was missing post-dose spirometry measurements intermittently, then those missing values
were ignored, and the trapezoidal rule simply spanned the missing timepoint(s).

The analysis of standardised baseline-adjusted FEV1 AUEC0-12h was performed using an ANCOVA
model with fixed effects of treatment, sex, (pooled) centre, previous therapy (ICS or ICS/LABA), and
with covariates of age and baseline FEV1. For those serial spirometry patients who did not per@
serial spirometry at week 12, missing data were imputed via LOCF, which is the last observ@ a

spirometry, performed either ET (early termination) or TV1 (baseline). A sensitivity analysi da

modified BOCF method, where the post-dose value of FEV1 at TV1 was used. .

Sensitivity analyses: {

- A cumulative proportion of responders analysis (CPRA) graph (Farrar et a ;was provided for
the change from baseline in trough FEV1 at week 12 &

- Tipping Point Analysis for change from baseline in trough FEV1 at We . This is a sensitivity

analysis utilizing multiple imputations under the MNAR assumption

- Other Multiple Imputation Sensitivity Analysis for Change from Baseline in trough FEV1 at Week
12. Like the tipping point analysis, this analysis described util ultiple imputations under the
MNAR assumption for those patients who withdrew due to @ing asthma. Missing data for
patients who withdrew for other reasons are treated as M

- Sensitivity Analysis for Standardised Baseline-adjust V1 AUECO0-12h at Week 12: For those
serial spirometry patients who withdrew due to g of asthma, and did not perform serial
spirometry at week 12, missing data were to be\mted via BOCF. For patients who withdrew due
to other reasons, missing data were to be im via LOCF, which is the last observed serial
spirometry performed either ET or TV1 wiﬂc ried forward.

Xo

The intent-to-treat (ITT) population in ged all randomised patients. Treatment was assigned based
upon the treatment to which patie e randomised regardless of which treatment they received.
The ITT population served as the "@v ortive population for efficacy analyses.

Analysis sets

The full analysis set (FAS) in all patients in the ITT population who received at least 1 dose of
study drug and had at leas stbaseline trough FEV1 assessment. The FAS served as the primary
analysis set for efficacy a es. Pulmonary function test data could be excluded from the FAS for

visits in which patien&g;k ithin 7 days of the visit) any of a limited subset of prohibited asthma

medications that co@ nificantly confound interpretation. These medications were oral or systemic

corticosteroids; L r long-acting muscarinic antagonists, leukotriene receptor antagonists/5-

leukotriene oﬂ% inhibitors (eg, zileuton [ZYFLO (Cornerstone Therapeutics)]); and oral B-agonists.
| data review (SDR) meeting was conducted before database lock in order to

A blinded §ta sti
determi ocument the PFT data excluded from the FAS.

The p ocol (PP) population included all data from randomised patients prior to experiencing a
maj ocol violation and who had greater than 80% compliance to the study drug over the entire

nt period. Patient diary data were the primary source for the compliance calculations, unless
otherwise specified. Major protocol violations were determined prior to unblinding. Note that since the
use of incorrect study drug was considered a major protocol violation, for treatment assignment in the
PP population, “as randomised” coincided with “as treated.” The PP population served as the supportive
population for the primary efficacy analysis only.
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The safety population included all randomised patients who received at least 1 dose of study drug. In
this population, treatment was assigned based upon the treatment patients actually received
regardless of the treatment to which they were randomised. The safety population was used for all
analyses of safety data.

Serial Spirometry Subset. A subset of approximately 300 patients who performed post-dose s
spirometry was used for the primary endpoint of the standardised baseline-adjusted FEV1 -12h
at week 12 and for other postdose spirometry endpoints. These patients were enrolled a
investigational centres that were preselected based on their capabilities and prior exp& % with
serial spirometry. If an investigational centre was designated as a serial investigatio centre, then all
patients at that investigational centre were serial spirometry patients. Patients COL@O opt out of

serial spirometry participation. Q

Missing data

For the primary endpoint of change from baseline in trough FEV1 at we missing data caused by
early dropout from the study were handled by penalizing the positive c%e from baseline in trough
FEV1 score using a baseline observation carried forward (BOCF) me{)d. This method assigned these
patients a change from baseline in trough FEV1 score of zero, th discontinued patients were
treated as failures and were assigned a poor score. Discontinu @ents that have negative change
from baseline with last non-missing FEV1 score did not have \Qesults adjusted, since their scores
was already poor.

For the supporting primary endpoint of standardisedﬁa\@e—adjusted trough FEV1 AUECO-12wk,
missing data were handled similarly.

For the mixed model for repeated measures (MM@there were no imputation for missing data. For
the ANCOVA model, except for the primary endpoit change from FEV1 at week 12 and the
standardised baseline-adjusted trough FEV1 AUECO0-12wk, missing data were imputed via last
observation carried forward (LOCF). KJ

For the tipping point sensitivity anaIysﬁmssing FEV1 values were imputed for patients who
discontinued treatment before the 2 visit. Missing FEV1 values in the placebo group are
assumed missing at random (MAR iIssing FEV1 values for the active treatment groups were imputed
in the same manner, but the stant (positive value) shift was subtracted from the imputed FEV1
values. The initial shift valuezés zero (representing MAR) and it then was increased, and the process
repeated until the treath’fect is no longer significant at the 5% level. Similar to the tipping point
analysis, the other semgsitivityNanalysis described utilizes multiple imputations under the missing not at
random (MNAR) ass e‘Xz)n for those patients who withdrew due to worsening asthma. Missing data
for patients who&h w for other reasons are treated as MAR.

Multiplicity

N
FSS-AS- U\ched—sequence multiple testing procedure was used to control the overall Type I error
rate at t Q 05 level (2-sided) for the primary endpoints analysis. The same testing sequence was
-AS-30017: for Standardised baseline-adjusted FEV1 AUEC0-12h at week 12: 1) FS
vs Fp200, 2)FS 100/12.5 vs Fp 100, 3) FS200/12.5 vs Placebo, 4) FS 100/12.5 vs Placebo;
ough FEV1: 5) FS200/12.5 vs Placebo, 6) FS100/12.5 vs Placebo, 7) Fp200 vs Placebo, 8) Fp100
vs Placebo.

If the p-value was less than 0.05 for all inferential comparisons for the primary analysis, then
inferential testing was extended to the secondary analysis.
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Results

Participant flow

Study FSS-AS-301

O

647 patients with persistent asthma were randomly assigned to treatment as follows: @
-placebo: 130 patients (1 was not treated) . %

-Fp MDPI 50 mcg: 129 patients

-Fp MDPI 100 mcg: 130 patients (1 was not treated)
-FS MDPI 50 mcg/12.5 mcg: 129 patients (1 was not treated)
-FS MDPI 100 mcg/12.5 mcg: 129 patients (2 were not treated)

These 647 patients were included in the ITT population. A total of 641 (>99

least 1 dose of study drug and were evaluable for safety; 640 (99%) p

FAS, and 602 (93%) completed the study.

Figure 8: Study Participant Flow (Study FSS-AS-301®{

Screened but not enrolled (576)
Inclusion criteria not met (458)
Exclusion criteria met (32)
Withdrawal by patient (29)

Lost to follow-up (10)
Adverse event (3)
Other (44)

Patients screened

(1363)

N
S

S

patients received at

7'@ were included in the

d

A

Enrolled but not randomized (140)
Randomization criteria not met (70)
Inclusion criteria not met (30)
‘Withdrawal by patient (12)
Exclusion criteria met (11)

Lost to follow-up (8)

Adverse event (3)

Other (6)
Placebo ICS/LABA
Placebo Fp MDPI 50 m » MDPI 100 mcg FS MDPIT 50/12.5 mcg FS MDPT 100/12.5 mcg
Randomized: 130 Randomized: 1 Randomized: 130 Randomized: 129 Randomized: 129
ITT: 130 ITT: 12 ITT: 130 ITT: 129 ITT: 129
FAS: 129 FAS: FAS: 129 FAS: 128 FAS: 126
Safety: 129 Safeqy 12 Safety: 129 Safety: 128 Safety: 126

Serial Spirometry: 60
Completed: 113
Withdrawn: 17

t 1
Serial Spigo
Co % d: 12
Withdsawn: 8

try: 63| |Serial Spirometry: 72

121

Completed: 121
Withdrawn: 9

Serial Spirometry: 56
Completed: 121
Withdrawn: 8

Serial Spirometry: 61
Completed: 126
Withdrawn: 3

Source: Sumnary 15.

powder inhaléia I

isting 16.2.1.1, and Listing 16.2.1.2.

DPI = fluticasone/salmeterol multidose dry powder inhaler; ITT = intent-to-treat; FAS = full

ICS = inhaled co@eroid: LABA = long-acting B,-agonist; Fp MDPI = fluticasone propionate multidose dry

analvsis set <

.
Study F -30017

_pl

= DPI 100 mcg: 146 patients (1 was not treated)
-Fp MDPI 200 mcg: 146 patients
-FS MDPI 100 mcg/12.5 mcg: 145 patients (2 were not treated)
-FS MDPI 200 mcg/12.5 mcg: 146 patients (1 was not treated)

72 p@ts with persistent asthma were randomly assigned to treatment as follows:
: 145 patients (1 was not treated)

These 728 patients were included in the ITT population. A total of 723 (>99%) patients received at
least 1 dose of study drug and were evaluable for safety; 720 (99%) patients were included in the
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FAS, and 650 (89%) completed the study, including 107 (74%) patients in the placebo group and
ranging from 135 to 136 (92% to 94%) patients in the active treatment groups.

A total of 78 (11%) patients discontinued from the study (38 [26%] receiving placebo, 10 [7%]
receiving Fp MDPI 100 mcg, 11 [8%] receiving Fp MDPI 200 mcg, 9 [6%] receiving FS MDPI 100/12.5
mcg, and 10 [7%] receiving FS MDPI 200/12.5 mcg). The most frequent reason for wmhdrawﬁ
disease progression, which occurred for 24 (3%) patients overall, including 18 (12%) patie

placebo group. Another 9 (1%) patients discontinued due to lack of efficacy, including 7 ( atients
in the placebo group. é

Figure 9: Study Participant flow (Study FSS-AS-30017)

Screened but not enrolled (779) Patients screened
Inclusion criteria not met (525) (1661)
Exclusion criteria met (47)
Withdrawal by patient (36)
Lost to follow-up (16)
Other (155)

A

Enroll ot randomized (154)
Rand n criteria not met (76)
iteria not met (25)

@1 criteria met (14)
e event (10)

Patients enrolled

(882) Withdrawal by patient (9)
st to follow-up (6)
Other (14)
| I
Placebo 1CS ICS/LABA
Placebo Fp MDPI 100 mcg || Fp MDPI 200 | MDPI 100/12.5 mcg FS MDPT 200/12.5 mcg
Randomized: 145 Randomized: 146 Randomuzed: {K Randomized: 145 Randomized: 146
ITT: 145 ITT: 146 ITT: 146 M ITT: 145 ITT: 146
FAS: 143 FAS: 145 FAS: 14 FAS: 141 FAS: 145
Safety: 144 Safety: 145 Safety: 1 Safety: 143 Safety: 145
Serial Spirometry: 61 | |Serial Spirometry: 64 |Serial Spipdmegy: 61 Serial Spirometry: 58 Serial Spirometry: 68
Completed: 107 Completed: 136 Completdg; 135 Completed: 136 Completed: 136
Withdrawn: 38 Withdrawn: 10 Jthdrawn: 11 Withdrawn: 9 Withdrawn: 10

ICS = inhaled corticosteroid; LABA = lﬁtmg [B.-agomnist; Fp MDPI = fluticasone propionate
multidose dry powder inhaler; FS MDER ticasone/salmeterol multidose dry powder inhaler;
ITT = intent-to-treat; FAS = full anal % et

Recruitment Qk

Study FSS-AS-301 Pe 23 July 2014 to 21 September 2015

weeks, which jn a run-in period (14 to 21 days); a double-blind treatment period (12 weeks £2
days); and a cl -up period (7 £2 days). Patients also had the option to participate in a pre-

screenin b\ or up to 30 days before the SV, during which no study drug was administered.
Study F2:¥-30017 Period: 01 October 2014 to 26 September 2015
f Treatment: The total duration of patient participation in this study was approximately 16
s,’which included a run-in period (14 to 21 days); a double-blind treatment period (12 weeks £2

day$); and a follow-up period (7 £2 days). Patients could also participate in an optional pre-screening
period for up to 30 days before the SV, during which no study drug was administered.

Duration of Treatme he total duration of patient participation in this study was approximately 16
jd@

Assessment Report
EMA/141972/2021 Page 75/147



Conduct of the study

Study FSS-AS-301

The primary reasons for Amendment 03 Dated 14 July 2015 are the changes to the primary endpoint,
secondary endpoints, and the sequence of the multiple testing procedures for the secondary e oints.
The changes are based on feedback from regulatory authorities. This revision was considere
substantial. Non-substantial revisions have been made to the protocol (and protocol syno @s
appropriate). . é

The primary reason for Amendment 02 Dated 19 February 2015 was the change to tRg incClusion
criteria to allow patients on low-dose and mid-dose ICSs to participate in this stud ich evaluates
the efficacy of both low-dose and mid-dose ICS containing study drugs. This vg@ﬂ was considered to
be substantial. Other non-substantial revisions were made to the protocol (% tocol synopsis, as

appropriate). 0

The primary reason for Amendment 01 Dated 17 November 2014 was ange to the primary
endpoint as requested by FDA on 19 July 2014. This revision was copsidefed to be substantial.
Additionally, there was a clarification to when a severe asthma ex lQ:)ation would be considered a
serious adverse event. Other non-substantial revisions were mac@the protocol (and protocol
synopsis, as appropriate).

Study FSS-AS-30017 Q !

There were 4 global amendments to the protocol for& dy and 3 administrative letters. Changes
to the protocol were considered to have no negative impact on the safety of patients already enrolled
into the study at the time of each amendment.

A protocol version specific to Canada (dated 3@/ 2014) was needed to satisfy a Health Canada

requirement that patients be informed abgut study drugs given during the run-in period. Therefore,

while the global protocol specifies single %placebo during the run-in period, the protocol for

investigational centres in Canada specifj en-label placebo. Updated versions of the country-specific
éndments to the global protocol.

protocol were issued with subseq
Amendment 1 (dated 02 Decemé&ﬂ) to the protocol was issued after 147 patients had been

enrolled into the study.
The following major proce &hanges (not all-inclusive) were made to the protocol:

- Rescreenin nc;gesting procedures for spirometry and reversibility were clarified.
- Spiromet cedures were updated from 5 to 8 permissible efforts per test.

- Claﬁf@ was provided about when a severe asthma exacerbation would be considered a

ser@ dverse event.

.
Amendmb dated 10 December 2014) to the protocol was issued when 147 patients had been

enrolle the study to correct the EudraCT number on the signature page.

nt 3 (dated 19 February 2015) to the protocol was issued when 543 patients had been
led into the study.

The following major procedural changes (not all-inclusive) were made to the protocol:

- Inclusion criteria were updated to allow patients who had had changes in their ICS treatment
over 1 month prior to screening to participate.
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Amendment 4 (dated 09 April 2015) to the protocol was issued when 602 patients had been enrolled
into the study.

The following major procedural changes (not all-inclusive) were made to the protocol:

- Based on discussions with the US FDA, the analysis of the primary endpoint of chan rom
baseline in trough FEV; was changed from over the 12-week treatment period to a % 12,
and the primary endpoint for serial spirometry was specified as standardised bas@
adjusted FEV; AUECo-12n at week 12 (TV9).

2 4
- As recommended by the FDA for a similar study, the CPRA graph was add hxamine all
possible response levels of interest. O

- Related to the change in the primary endpoint, the analysis methods¥were changed, the
methods for handling missing data were modified, and the seque rder of comparisons
was adjusted. b

- Statistical power considerations were recalculated based on t@hange in the primary
endpoint and on newly available data from Teva studies.

- A subgroup analysis by region (US and non-US) was a@.

Baseline data OQQ
N

Study FSS-AS-301

The treatment groups were similar with regard to (mean age ranged from 40.6 to 43.3 years
;r

across groups), sex (slightly over half female i oups), race (approximately three-quarters white
in all groups), and BMI (mean BMI ranged frog& to 28.00 kg/m2 across groups). The FAS was
nearly identical to the ITT population in tI&ejharacteristics. In the serial spirometry subset, which
included about half as many patients as§he)ITT population, mean ages were slightly younger, the
proportions of patients who were blagre greater, the proportions of patients who were Hispanic or
Latino were greater, and mean B e slightly greater relative to the ITT population.

Study FSS-AS-30017 O

The treatment groups weQﬂlar with regard to age (mean age ranged from 44.3 to 45.7 years
across groups), sex (approximately 60% female in all groups), race (approximately 80% white in all
groups), and BMI ( XMI ranged from 29.3 to 30.2 kg/m2 across groups). The FAS was nearly
identical to the I lation in these characteristics. In the serial spirometry subset, which included
under half as ma&tients as the ITT population, mean ages were slightly younger, the proportions
e

of patients wc}r black were greater, and mean BMIs were slightly greater relative to the ITT
»

populati \
All patiebvrolled in the study were required to have persistent asthma. Baseline spirometry results
were rally similar between patients across treatment groups; mean FEV1 ranged from 2.069 L to

1 mong the 120 (16%) patients overall who were prior smokers, the proportions did not differ
greatly across treatment groups. However, mean numbers of pack-years ranged from 2.9 for FS MDPI
200/12.5 mcg to 4.8 for Fp MDPI 200 mcg. The proportions of patients whose previous asthma therapy
included an ICS/LABA ranged from 50% (73 of 146 patients in the FS MDPI 200/12.5 mcg group) to
60% (88 of 146 patients in the Fp MDPI 100 mcg group; Table 19). The FAS was nearly identical to the
ITT population in these characteristics.
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Table 15: (Summary of Clinical Efficacy): Baseline Disease Characteristics by
Treatment Group (Intent-to-Treat Population)

Fp MDPI (bid) FS MDPI (bid)
Baseline characteristic Placebo 50 meg 100 meg 200 meg Combined 50/12.5 meg| 100/12.5 meg] 200/12.5 meg| Combined Total
(N=275) (N=129) (N=276) (N=146) (N=551) (N=129) (N=274) (N=146) (N=549) ‘W, (N=1375)
FEV (L)
n 273 129 274 146 549 128 268 145 5410 N 1363
Mean (SD) 22(0.63) | 2.1(063) | 2.1(0.59) | 2.1(0.57) 2.1(0.59) 2.3 (0.65) 2.2 (0.60) 2.1(0.65) 2.y9_&,2_1 (0.62)
Median 21 2.0 21 2.0 20 22 21 19 40“0 2.1
Min, max 0.8,3.9 0.8, 4.1 0.9,4.1 0.9,3.6 0.8,4.1 1.0,3.9 1.1, 4.0 0.8,3.7 0%y 4.0 0.8,4.1
FVC (L)
n 273 129 274 146 549 128 268 14 541 1363
Mean (SD) 3.2(0.94) 3.2(097) 3.2(0.92) 3.2(0.89) 3.2(0.93) 3.4(0.94) 3.3(0.9m (1. 3.3(0.94) 3.2(0.93)
Median 3.1 3.0 2.9 3.0 3.0 3.2 3.1 * : 3.1 3.0
Min, max 13,59 1.4,6.1 13,65 14,55 13,65 14,63 1.4,6.6 N Y,ﬁ.? 1.3,6.7 1.3,6.7
FEFzs.75(L/s)
1 273 129 274 146 549 128 6 145 541 1363
Mean (SD) 1.4 (0.69) 1.4 (0.60) 1.5 (0.73) 1.3 (0.66) 1.4 (0.68) 1.7(0.84) 1.4 (EM 1.3(0.70) 1.5(0.72) 1.4 (0.70}
Median 1.3 1.3 1.3 1.2 1.3 1.7 1.3 1.2 1.3 1.3
Min, max 04,41 03.34 02.42 03,37 02,42 03, s@,ﬁz. 36 03,47 02,52 02,52
FEVI/FVC (%)
n 273 129 274 146 549 28 268 145 541 1363
Mean (SD) 67.3(9.84) | 67.1(9.00) 68.1 66.0 67.3 (10.42) 6HYT II‘G) 66.8 (9.89) 65.3(1043) | 66.9(10.54) 67.2
(10.77) (10.85) (10.35)
VN >
Median 67.3 67.2 67.9 65.4 d?.4 N 69.9 67.2 65.0 67.3 67.3
Fp MDPI (bid) v FS MDPI (bid)
Baseline characteristic Placebo 50 meg 100 meg 200 meg bined 50/12.5 meg| 100/12.5 meg 200/12.5 meg| Combined Total
(N=275) (N=129) (N=276) (N=146) 551) (N=129) (N=274) (N=146) (N=549) (N=1375)
Min, max 38.0,90.3 44.7, 94.6 37.5,99.5 38.6, 9{ 37.5,99.5 40.3,95.8 41.5,95.4 40.3,93.2 40.3,95.8 37.5,995
Percent of predicted N
FEV (%) &
n 273 129 274 549 128 268 145 541 1363
N
Mean (SD) 66.2 66.5 (9.87) 66.6 4.0 65.9 (10.16) 69.7 (10.87) | 66.2(11.04) | 64.7(11.23) | 66.6(11.18) 60.2
(10.96) ;lo,gn\r (1007 (10.73)
Median 68.5 67.5 N\ 64.8 66.5 72.0 67.5 66.0 68.5 67.5
Min, max 41.0, 845 | 45.0,84.0 3, 85" 40.5,85.5 40.5, 85.5 41.0, 85.0 41.0, 92.0 40.0, 85.5 40.0, 92.0 40.0,92.0
Previous asthma
therapy, n (%)
ICS 170 (62) 89 (6! 141 (51) 63 (43) 293 (53) 90 (70) 164 (60) 73 (50) 327 (60) 790 (57)
ICS/LABA 105 (38) 0 (3 135 (49) 83 (57) 258 (47) 39(30) 110 (40) 73 (50) 222 (40) 585(43)
Source: Module 5.3.5.3, Bummayy 3.1
bid=twice daily: FEF.s;s=force iratory flow between 25% and 75% of the forced vital capacity; FEV ,=forced expiratory volume in 1 second;
Fp MDPI=fluticasone propion idose dry powder inhaler; FS MDPI=fluticasone propionate/salmeterol multidose dry powder inhaler; FVC=forced vital
capacity; ICS=inhaled cortic LABA=long-acting [J2 agonist; max=maximum; min=minimum; n=number of patients; SD=standard deviation;

SE=standard error.
’\Q

Numbers,a@ed

Jointly i dies, 1375 patients were randomised to Fp MDPI, FS MDPI, or placebo treatment, and of
those@nts, 1360 were included in the FAS population. The majority of patients in all treatment
gr the FAS population completed the study.

OnMy 9% of patients overall discontinued the studies prematurely. The most common reasons for
discontinuation overall were withdrawal by subject, disease progression, adverse events, and lack of
efficacy.

In both studies, proportionally more patients who received placebo treatment (55 [20%] patients)
discontinued from the studies than those who received Fp MDPI or FS MDPI treatment (30 [5%]
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patients in the combined FS MDPI group). This disparity is due to discontinuation due to disease
progression (3 [<1%] patients in the combined FS MDPI groups), lack of efficacy (1 [<1%] patient in
the combined FS MDPI groups), and adverse events (7 [1%] patients in the combined FS MDPI
groups), all of which were higher in the placebo group than in the Fp MDPI or FS MDPI groups. The
proportion of patients completing or discontinuing the studies were similar in the Fp MDPI and@DPI
groups.

In both Studies FSS-AS-301 and FSS-AS-30017, the difference in the nhumber of patient Qinimal
between the FAS and ITT populations, which were used as the primary and supportivé tions,
respectively, for the efficacy analyses.

In Study FSS-AS-301, the ITT population included 647 patients. The FAS inclu QO patients,
reflecting the exclusion of 7 patients relative to the ITT population, as follows finition, patients
who were randomised but not treated were included in the ITT population f ysis, but excluded
from the FAS population). Of these 7 patients excluded from the FAS (of whickr one did not meet
selection criteria and 6 did not meet randomisation criteria but was rar@sed in error), only 1
patient was treated with study drug.

In Study FSS-AS-30017, the ITT population included 728 patie ghe FAS included 720 patients,
reflecting the exclusion of 8 patients relative to the ITT popul QJf these 8 patients excluded from
the FAS (of which 3 did not meet selection criteria and 2 did et randomisation criteria and were
not treated but were randomised in error, only 3 patients werétreated with study drug.

Table 16: (Summary of Clinical Efficacy): t@ Disposition by Treatment Group
(All Patients, Studies FSS-AS-301 and FSS-AS-30017 Pooled)

N
Fp MDPI (hU FS MDPI (bid)
100/12.5 200/12.5
Analysis group, n (%) Placebo 50 meg 100 meg () meg Combined | 50/12.5 meg meg meg Combined Total
Randomised 275 (100) 129 (100) ETGQ 146 (100} 551 {100) 129 (100} 274 (100) 146 (100) 549 (100) 1375 (10C
Randomised, not treated 2(=1) 0 Zfl) ' 0 2(<1) 1{=1}) 5(2) 1(=1) T I (=1)
Full analysis set 272 (99) 128 (>99) ?w 146 (100} 548 (=99) 128 (=99) 267(97) 145 (=99) 540 (98) 1360 (99
Completed study 220 (20) 121 () 4 251%93) 135(92) 513(93) 121 (94) 262 (96) 136 (93) 519(95) 1252 (91
Discontinued study 55(20) 8(6 97N 11(8) 3R(N) 8(6) 12 (4) 10(7) 30(5) 123 (9)
Adverse event 8(3) K\} 4(1) 0 5(=1) 3(2) 2(<1) 2 7 20(1)
Withdrawal by patient 9(3) » (2) 6(2) 3(2) 12(2) 2(2) 3(1) 2(1) 7(I) 28 (2)
Non-compliance to study 0 0 1(=1) 1{=1) 2(<l) 0 0 0 0 2(=1)
medication
Protocol violation 2 (=1 1(=1) i) 2(1) 6(1) 0 0 1 (<1) 1(=1) 9=l
Disease progression \NT) 1(<1) Li=l) 3(2) S(=1) 1] 1{<1) 2(1) 3=l 28 (2)
Pregnancy 0\ 0 0 0 0 0 0 L (=1} 1(=1) 1{=1)
Lost to follow-up % (=1) 1(=1) 1(=1) 1(<1) 3= 1(<1) 1(=1) 1(=1) 3(=1) 8(<1)
Lack of efficacy .A& 1 (4) | (=1) 1<) 1(=1) 3 (<1) 1(=1) 0 0 1(=1) 15 (1)
g
Other ,\ i 0 2(<l) 0 2(<1) 1(=<1) 5(2) 1(=1) T(h 12 (<1)

Source: Modude 5 *.SIgumman 1.1]
bid=twice daily; I=fluticasone propionate multidose dry powder inhaler; FS MDPI=fluticasone propionate/salmeterol multidose dry powder inhaler;
n=number o, i

ator for calculating percentages was the number of randomised patients. Patient 30017_90014007 discontinued due to adverse event on
cfore the fatal incidence on 23 April 2015. Therefore, the discontinuation reason was captured as adverse events, other than death. Patient is

20 Mar,
listed injafiveske events leading to death (Study FSS-AS-30017, .

xclusion of less than 1% of the patients and approximately 9% discontinuations are not expected
to have an impact on the outcome of the studies.
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Outcomes and estimation

Study FSS-AS-301

Primary endpoints

All comparisons of interest were statistically significant for both co-primary endpoints foIIowinQ
fixed-sequence multiple testing procedure (results for the FAS are shown in the below TabI@ ults
in the ITT and PP populations were nearly identical to those in the FAS. For both endpoi
improvements were greater in the FS MDPI and Fp MDPI groups than in the placebo g’ rp%nd greater
in the FS MDPI groups than in the Fp MDPI groups, supporting the additional benefit 8f the salmeterol
xinafoate (Sx) in combination with fluticasone propionate (Fp). Serial spirometry r@s showed that
the immediate improvements observed in the active treatment groups were sﬂfd over the 12
hours of testing, and the PD profile was consistent with a twice-daily dosingﬁ; n. Results were
robust in supportive and sensitivity analyses. In subgroup analyses, resuItsQ ctive treatment groups
were numerically superior to those for placebo for both endpoints and e%ge€nerally comparable to
findings for the overall FAS. %

Table 17: (synopsis Study FSS-AS-301): Summary of Co-Primary Endpoint Analyses
(FAS)

Fp MDPI Fp MDPI % MDPI FS MDPI
Placebo 50 mcg BID 100 meg BLD /12.5 meg BID 100/12.5 meg BID

Change from baseline in trough morning FEV, at week 12

Actual mean change 0.116 L 0.203 L 0224 L 0.340 L 0.326 L
LS mean 0.053 0.172 2 0.319 0.315
Comparison to placebo p=0.0132 0.0017 p=0.0000 p=0.0000
Comparison to Fp MDPI 50 meg BID & p=0.0022

Comparison to Fp MDPI 100 mcg BID - (J p=0.0166 p=0.0202

Standardized baseline-adjusted FEY, o-12ns At week 12

LS mean 0-12hr 0.074 0.254 0.399 0.408

Comparison to placebo . =0.0012 p=0.0020 p=0.0000 p=0.0000
Comparison to Fp MDPI 50 meSgID p=0.0322

Comparison to Fp MDPI 10 o BID p=0.0151 p=0.0076

Source: Summary I5.2A. N1, SLEnmary 15.2.1.2.1, Summary 15.2.5.1.1, Summary 15.2.5.2.1, and Listing 16.2.6.1.

FAS = full analysis @ DPI = fluticasone propionate multidose dry powder inhaler; BID = twice daily;
FS MDPI = flutic: opionate/salmeterol multidose dry powder inhaler; FEV, = forced expiratory volume in
1 second; LS 3 Iéagt squares; FEV, AUEC_ 2, = area under the effect curve for forced expiratory volume in

1 second fm/& hours
.
Compari N combination therapy with monotherapy were not controlled for multiplicity but
indicate ovement for FS MDPI 50/12.5 mcg compared with Fp MDPI 50 mcg (p=0.0022) and Fp
MDPI mcg (p=0.0166) and for FS MDPI 100/12.5 mcg compared with Fp MDPI 100 mcg
2) in Study FSS-AS-301 (Table 18).

Assessment Report
EMA/141972/2021 Page 80/147



Table 18: Primary Analysis of Change from Baseline in Trough FEV1 at Week 12 by

Treatment Group (Full Analysis Set, Study FSS-AS-301)

Fp MDPI FS MDPI
. 50/12.5 meg 100/12.5 mcg

Variable Placebo 50 meg bid 100 mcg bid bid_ bid

Statistic (N=129) (N=128) (N=129) (N=128) (N=126)
Change in trough FEV, (L) at week 12 b

n 129 128 129 128 126 P

LS mean 0.053 0.172 0.204 0.319 0.3 16\

SE of LS mean 0.0350 0.0347 0.0340 0.0350 0.0(2 ~

95% CI (-0.015, 0.122) | (0.104, 0.240) | (0.137,0.271) | (0.250, 0.388) (0.2@385)

Fp MDPI FS NQE
. 50/12.5 me; 109/12.5 meg

Variable Placebo 50 meg bid 100 mcg bid bid_ bid

Statistic (N=129) (N=128) (N=129) (N=12 (N=126)
Comparison to placebo ,hv

Difference of LS mean — 0.119 0.151 .268' 0.262

95% CI - (0.025,0.212) | (0.057, 0.244) ﬁ 0.360) | (0.168, 0.356)

p-value — 0.0132 0.0017 0.0001 <0.0001
Comparison to Fp MDPI 50 mcg bid ‘Q

Difference of LS mean i - Nal S [T 0147 0.144

95% CI = = < C 7| 0.053,0242) | (0.049, 0.238)

p-value - = ~N 0.0022 0.0028
Comparison to Fp MDPI 100 mcg bid O

Difference of LS mean — — % — 0.115 0.111

95% CI . - Q - i (0.021, 0.210) | (0.017, 0.206)

p-value = e e 0.0166 0.0202

[ 4

Source: MAA 120 D Questions Table 12.1.

ANCOVA=analysis of covariance; bid=twice,
1 second; Fp MDPI=fluticasone propionate
propionate/salmeterol xinafoate multi-dqg
B2-agonist; LS=least squares; NA=not ap

Note: n denotes the number of patient:
ANCOVA model with adjustment
ICS/LABA), and treatment. Miss:

Secondary endpoints

Results of secondar@&
a

FS MDPI was assogi
as follows: » 6

Q

N4
1
@dose dry powder inhaler; FS MDPI=fluticasone
gy powder inhaler; ICS=inhaled corticosteroid; LABA=long-acting
ble; SE=standard error.
contribute at least once to the analysis. The analysis is based on an
scline FEV,, sex, age, (pooled) center, previous therapy (ICS or

a are imputed using the modified baseline observation carried forward.

%

ClI=confidence interval; FEV =forced expiratory volume in

cy analyses further support the conclusion that treatment with Fp MDPI and
with improved lung function and the additional benefit of combination therapy,

- Re@or FS MDPI and Fp MDPI 100 mcg were statistically significantly superior to placebo
ange from baseline in the weekly average of daily trough AM PEF over 12 weeks,
nge from baseline in the weekly average of total daily asthma symptom score over weeks

1 to 12, and change from baseline in the weekly average of total daily rescue medication use
over weeks 1 to 12 (and there was a trend in favour of Fp MDPI 50 mcg for the latter 2 of
these 3 endpoints). There was a trend in favour of each active treatment group relative to
placebo for change from baseline in AQLQ(S).

- Combination therapy was statistically significantly superior to monotherapy for daily trough
AM PEF, and numerically superior for the other endpoints.
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- For withdrawal because of worsening asthma, only 7 patients overall met the criteria (4
patients in the placebo group, 0 patients in the FS MDPI 100/12.5 mcg group, and 3 in the
other active treatment groups).

- Differentiation between Fp MDPI and FS MDPI treatments was evident, particularly for
weekly average of the daily trough AM PEF. b

- Results for the important secondary endpoint of time to 15% and 12% improve rom
baseline in FEV; post-dose at TV1 (after the first dose) showed that FS MDPJ@uperior to
placebo. Ad hoc analyses of time to onset of these improvement thresholds ed that
improvements in asthma control occurred within 15 minutes of inhaled ﬁstration for
approximately one-fifth of patients treated in the FS MDPI groups. 56

Other efficacy variables &

Findings for other efficacy variables were consistent with the outcomes fo@primary and secondary
variables, including the following details: @

- The proportions of patients who met asthma alert criteri;Qare 24% in the placebo group
compared with 7% to 15% in the active treatment gro@,g nd there was apparent dose-
associated separation within the Fp MDPI and FS M% tments.

- Mean decreases in rescue medication use from b, o day 14 were greater for FS MDPI
and Fp MDPI than for placebo, and greater for, DPI than for Fp MDPI. This was also true
at subsequent weeks and at endpoint. Dose- dent differentiation within the Fp MDPI
and FS MDPI groups was not evident. \

days was greater for FS MDPI than f@r MDPI and placebo. Change from baseline for
symptom-free and asthma-con%d‘ay appeared to be dose-dependent for FS MDPI but not
for Fp MDPI.

- Change from baseline in the percentaf@escue—free, symptom-free, and asthma-control

- Change from baseline for tro VC and trough FEFzs.75 supported the findings for FEV;.

- The proportions of patie@who experienced a clinically significant change from baseline in
the AQLQ(S) were sim etween placebo and Fp MDPI at just under half of patients, and
the proportions for, PI were slightly over half of patients. Dose-associated separation
was observed ch DPI but not for FP MDPI.

- Change fromg baselime in ACT scores showed statistically significant differences in change
from baseli r all active treatments compared with placebo. At each assessment and
overall, MDPI 100/12.5 mcg group had the smallest proportions of patients with ACT
SCOreS , and proportions were greatest for placebo. Effects appeared to be dose-

dep€ndent for FS MDPI but not Fp MDPI.
L 4

Study FSS-AS-30017

Pr/ma@ Ipoints
@oarisons of interest were statistically significant for both co-primary endpoints following the
fi

-sequence multiple testing procedure when analysed for both the FAS and the ITT population
(results for the FAS are shown in Table 19) and, with the exception of FS MDPI 100/12.5 mcg
compared with Fp MDPI 200 mcg for trough FEV1, for the PP population. For both endpoints,
improvements were greater in the FS MDPI and Fp MDPI groups than in the placebo group, and greater
in the FS MDPI groups than in the Fp MDPI groups, supporting the additional benefit of the Sx in
combination with Fp. Serial spirometry results showed that the improvements observed in the active
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treatment groups were sustained over the 12 hours of testing, and the PD profile was consistent with a
twice-daily dosing regimen. Results were robust in supportive and sensitivity analyses. In subgroup
analyses, results for active treatment groups were numerically superior to those for placebo for both
endpoints and were generally comparable to findings for the overall FAS.

Table 19: (synopsis Study FSS-AS-30017): Summary of Co-Primary Endpoinb

Analyses (FAS)

Placebo Fp MDPI 100 | Fp MDPI 200 | FS MDPI 100/12.5 | FS M%@ﬂz.s
mcg BID mcg BID mcg BID m
Change from baseline in trough morning FEV, at week 12 Q\v
Actual mean change | 0.090 L 0.108 L 0.203 L 0.277 L 0L
LS mean -0.004 0.119 0.179 0.271 272
Comparison to placebo p=0.0047 p=0.0000 p=0.0000 K/ p=0.0000
Comparison to Fp MDPI 100 meg BID p=0.0005 b
Comparison to Fp MDPI 200 mcg BID p—ﬂ.U?SEfb p=0.0309
Standardized baseline-adjusted FEV,; AUEC,_ 3, at week 12
LS mean 0-12hr 0.121 0.260 0.267 Oé 0.446
Comparison to placebo p=0.01008 p=0.0084 0000 p=0.0000
Comparison to Fp MDPI 100 mcg BID S p=’(].OD]0
Comparison to Fp MDPI 200 meg BID Q ) p=0.0017 p=0.0009
Source: Summary 15.2.1.1.1, Summary 15.2.1.2.1, Summary 1%2.5.1.1, Summary 15.2.5.2.1, and Listing 16.2.6.1.

FAS = full analysis set; Fp MDPI = fluticasone propion ultidose dry powder inhaler; BID = twice daily;

FS MDPI = fluticasone propionate/salmeterol multidosmpﬂwdcr inhaler; FEV, = forced expiratory volume in
1 second; LS = least squares; FEV|, AUECy. |y, = ar er the effect curve for forced expiratory volume in

1 second from 0 to 12 hours

Comparisons of combination therapy witlfm®&faotherapy were not controlled for multiplicity but
indicated improvement for FS MDPI &'H mcg compared with Fp MDPI 100 mcg (p=0.0005) and
Fp MDPI 200 mcg (p=0.0356) an DPI 200/12.5 mcg compared with Fp MDPI 200 mcg
(p=0.0309) in Study FSS-AS-300 ble 20).

e
R
&
O
>
@
<
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Table 20: Primary Analysis of Change from Baseline in Trough FEV1 at Week 12 by

Treatment Group (Full Analysis Set, Study FSS-AS-30017)

Fp MDPI FS MDPI
_ 100/12.5 meg | 200/12.5

Variable Placebo 100 meg bid | 200 meg bid bid bid 6

Statistic (N=143) (N=145) (N=146) (N=141) (N=149)
Change in trough FEV, (L) at week 12 . O\

n 143 144 145 140 PN

LS mean -0.004 0.119 0.179 0.271 éo.zn

SE of LS mean 0.0312 0.0311 0.0308 0.03 0.0307

95% CI (-0.065,0.057) | (0.058,0.180) | (0.119,0240) | (02109332 | (0.212,0.333)

Fp MDPI “FS MDPI
. 1@5 meg | 200/12.5 meg

Variable Placebo 100 megbid | 200 megbid | id bid

Statistic (N=143) (N=145) (N=146) * (N=141) (N=145)
Comparison to placebo - @v

Difference of LS mean — 0.123 0.1 0.274 0.276

95% CI - (0.038, 0.208) (0.@@2&) (0.189, 0.360) | (0.191,0.361)

p-value i 0.0047 | ((.0001 <0.0001 <0.0001
Comparison to Fp MDPI 100 meg bid \v

Difference of LS mean — — O NA 0.152 0.153

95% CI - - (0.066, 0.237) | (0.068, 0.238)

p-value — &Q — 0.0005 0.0004
Comparison to Fp MDPI 200 mcg bid Q')

Difference of LS mean — — — 0.092 0.093

95% CI - - (0.006,0.177) | (0.009, 0.178)

p-value 0.0356 0.0309

Source: MAA 120 D Questions %e ;2.3.

ANCOV A=analysis of cov. ; bid=twice daily; Cl=confidence interval; FEV =forced expiratory volume in
1 second; Fp MDPI=flutica ropionate multi-dose dry powder inhaler; FS MDPI=fluticasone
propionate/salmeterol%inafoatc¥multi-dose dry powder inhaler; ICS=inhaled corticosteroid; LABA=long-acting
B.-agonist; .S=least s; NA=not applicable; SE=standard error.
Note: n denotes the n of patients who contribute at least once to the analysis. The analysis is based on an
ANCOVA mod adjustment for baseline FEV |, sex, age, (pooled) center, previous therapy (ICS or
ICS/LABA), tment. Missing data are imputed using the modified baseline observation carried forward.
Results suggest some dose-associated differentiation between the higher and lower doses for Fp MDPI
for troug %and PM PEF over the 12-week treatment period, change from baseline in AQLQ(S) score
and pro n of patients with an MID for AQLQ(S) or PAQLQ(S), and change from baseline in rescue
medi use and in percentage of rescue-free days. Some differentiation was also evident for FEV1,
75, and FVC at each visit, mainly for Fp MDPI but also for FS MDPI to a lesser extent. Slight
differentiation between the higher and lower doses for FS MDPI was evident for percentage of

symptom-free days and percentage of asthma-control days.
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Secondary endpoints

Results of secondary efficacy analyses further support the conclusion that treatment with Fp MDPI and
FS MDPI was associated with improved lung function and the additional benefit of combination therapy,

as follows:

change from baseline in the weekly average of daily trough AM PEF over 12 wee ange
from baseline in the weekly average of total daily asthma symptom score oye ks 1 to
12, change from baseline in the weekly average of total daily rescue medic M se over
weeks 1 to 12, time to withdrawal for worsening asthma, and change fr eline in

AQLQ(S).

All comparisons of combination therapy to monotherapy showed @Ily significant
differences in favour of combination therapy for daily trough AM ; the comparison of FS
MDPI 200/12.5 mcg with Fp MDPI 200 mcg was statistically sj ieant for asthma symptom
scores and for rescue medication use. Results for combinatio rapy were numerically
superior to monotherapy for the other secondary endpoi(except for time to withdrawal for

worsening asthma. @
%

Twenty (14%) patients in the placebo group and 9 ) in all active treatment groups
were withdrawn because of worsening asthma.

Results for FS MDPI and Fp MDPI were each statistically significantly superior to plibfor

Differentiation between Fp MDPI and FS MDP@gents was evident for most secondary

endpoints. \

Results for the important secondary en int of time to 15% and 12% improvement from
baseline in FEV; postdose at TV1 (af first dose) showed that FS MDPI was superior to
placebo. Ad hoc analyses of time to et of these improvement thresholds showed that
improvements in asthma contrd€occurred within 15 minutes of inhaled administration for
21% of patients treated with @DI 100/12.5 mcg and for 34% of patients treated with FS

Other efficacy variables

MDPI 200/12.5 mcg. 0

Findings for other efficacy varia % were consistent with the outcomes for the primary and secondary
variables, including the following details:

%Qﬁ

The proportions atients who met asthma alert criteria were 38% in the placebo group
compared with 9% to 18% in the active treatment groups.

andeFPpWDPI than for placebo, and greater for FS MDPI than for Fp MDPI. This was also true
at uent weeks and at endpoint. Dose-dependent differentiation within the Fp MDPI
e .

MDPI groups was evident at all weeks.

Mean d @es in rescue medication use from baseline to day 14 were greater for FS MDPI
@

nge from baseline in the percentage of rescue-free, symptom-free, and asthma-control
ays was greater for FS MDPI than for Fp MDPI and placebo. Change from baseline for
rescue-free days appeared to be dose-dependent for Fp MDPI, and change for symptom-free
and asthma-control days appeared to be dose-dependent for FS MDPI but not for Fp MDPI.

Change from baseline for trough FVC and trough FEF3s5.75 supported the findings for FEV;.

The proportions of patients who experienced a clinically significant change from baseline in
the AQLQ(S) were lower for placebo (34%) than active treatment groups (38% to 48%).
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- Change from baseline in ACT showed notable differences (p<0.05) from baseline for all
active treatments compared with placebo. At each assessment and overall, the FS MDPI
100/12.5 mcg group had the smallest proportions of patients with ACT scores <19, and

proportions were greatest for placebo.

Study FSS-AS-301 and Study FSS-AS-30017 @
Primary efficacy endpoints in placebo-controlled Phase 3 asthma studies ’\%

All primary FEV1 endpoint comparisons of interest as specified in the fixed-sequen tiple testing
procedure were statistically significant (p<0.05). FS MDPI achieved greater incr rom baseline

FEV: in the comparisons between FS MDPI 50/12.5 mcg and Fp MDPI 50 mcg¥between FS MDPI
100/12.5 mcg and all 3 Fp MDPI doses, and between FS MDPI 200/12.5 d Fp MDPI 200 mcg,
demonstrating, according to the applicant, the clinical benefit of adding sabrol to Fp in the FS

€
MDPI. @

The improvement in FEV; was sustained over the 12-week duratiorﬁboth studies. Benefit in lung
function was demonstrated for all doses of FS MDPI, including th@ dose strength of 50/12.5 mcg
compared to placebo.

There was an apparent dose-dependent increase in trough 1 following Fp MDPI monotherapy
treatment in both studies that was more pronounced in FSS-AS-30017 (Figure 10). No
apparent trend in dose-dependency in trough FEV; was rved after FS MDPI combination
treatment; this finding is likely due to the fixed dos\t;}&Imeterol in the FS MDPI treatment groups
that masks any dose-response contribution from

Figure 10: Mean change from baseling ilntrough FEV: at each visit by treatment
group (Study FSS-AS-301 and Stud<: -AS-30017)
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Resul be primary endpoint analysis of standardised baseline-adjusted FEV; AUECy-12n at week 12
in dies achieved statistical significance (p<0.05) in comparisons between all FS MDPI doses
corresponding Fp MDPI doses and both FS and Fp MDPI compared with placebo.

No dose-dependent trends were apparent after 12 weeks of treatment with FS MDPI. Relative to
treatment visit 1 (TV1), serial spirometry findings at week 12 showed improvements in the FS MDPI
treatment groups that were not seen in the placebo group; this was particularly apparent in Study
FSS-AS-30017 (Figure 11 and Figure 12). These serial spirometry results confirm that the bid dosing
regimen is appropriate for FS MDPI.
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Figure 11: Serial spirometry: mean change from baseline in FEV: (L) at treatment
visit 1 (Left Panel) and week 12 (Right Panel) by time point and treatment group
(Study FSS-AS-301)
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Figure 12: Serial spirometry: mean chang baseline in FEV: (L) at treatment
visit 1 (left panel) and week 12 (right pane time point and treatment group
(Study FSS-

AS-30017) O
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Resul the standardised baseline-adjusted FEV1 AUECQ-12h based on serial spirometry for

tion therapy compared with monotherapy indicated that FS MDPI 100/12.5 mcg and 200/12.5
meg doses were statistically significantly superior to Fp MDPI 100 and 200 mcg doses, respectively,
and that FS MDPI 50/12.5 and 100/12.5 mcg doses were statistically significantly superior to Fp MDPI
50 and 100 mcg doses, respectively (Figure 13 and Figure 14 respectively). There were also
improvements for FS MDPI 50/12.5 and 100/12.5 mcg doses compared with Fp MDPI 100 and 200
mcg doses, respectively. Results for the standardised baseline-adjusted FEV1 AUECQ-12h based on
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serial spirometry in the FS MDPI and Fp MDPI groups were statistically significantly superior to those in
the placebo group.

Figure 13: Serial Spirometry: Mean Change from Baseline in FEV1 (L) at Week 12

by Time Point and Treatment Group (Full Analysis Set, Study FSS-AS-301; Serial
Spirometry Subset) 6
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Source: Study FSS-AS-301 CSR, Figure 6.

bid=twice daily; CSR=clinical study report; FEV=forced expir%volume in 1 second; Fp MDPI=fluticasone
propionate multi-dose dry powder inhaler; FS MDPI=fluticagone propionate/salmeterol xinafoate multi-dose dry
powder inhaler. 6

Change in FEV1 between Fp MDPI 100 mcg BI, (s§uares o) and Fp MDPI 50 mcg BID (triangles A)
showed practically no difference. This fla se response curve for ICS is known from the literature and
was presented by the applicant. There i &cally no difference between FS MDPI 100/12.5 mcg BID
(crosses x) and FS MDPI 50/12.5 (asscslk).

@b
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Figure 14: Serial Spirometry: Mean Change from Baseline in FEV1 (L) at Week 12
by Time Point and Treatment Group (Full Analysis Set, Study FSS-AS-30017; Serial
Spirometry Subset)
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Time postdose (hour) &
Treatment o ©- Placebo A & 4-Fp MDF, 0 g BID
—8— —8-—-8-Fp MDPI 200 mcg BID —— —k—— —— FS MDI 0Q¥12.5 mcg BID
—H—2 “FS MDPI 200/12.5 mcg BID A
Source: Study FSS-AS-30017 CSR, Figure 6.

bid=twice daily; CSR=clinical study report; FEV =forced expiratory volur@se ond; Fp MDPI=fluticasone
propionate multi-dose dry powder inhaler; FS MDPI=fluticasone pro;b almeterol xinafoate multi-dose dry

powder inhaler. \

Overall, in both studies, all comparisons of inter Qere statistically significant for both co-primary
endpoints following the fixed-sequence multi testing procedure when analysed for both the FAS and
ITT population. For both endpoints, imprqouements were greater in the FS MDPI and Fp MDPI groups.
Serial spirometry results showed that th *ﬁ-'ediate improvements observed in the active treatment
groups were sustained over the 12 ho gﬁ'testing, and the PD profile was consistent with a bid dosing
regimen. Results were robust in s tiVe and sensitivity analyses.

Secondary efficacy endpoints in o-controlled Phase 3 asthma studies

nalysed using the FAS. Because all primary endpoint comparisons
as specified in the fixed-s e multiple testing procedure were statistically significant, inferential
testing was extended, to t&condary efficacy endpoints. The secondary efficacy results for Studies
FSS-AS-301 and FSS- 30017 are shown in Table 21.

.Q

(\
.b\

<@

Secondary efficacy variablesﬁ
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Table 21: Mean values for secondary efficacy variables (Study FSS-AS-301 and
Study FSS-AS-30017)

Efficacy variable® Study FSS-AS-301 Study FSS-AS-30017
Fp,MDPI FS MDPI Fp MDPI FS MDPI
Placebo 50 meg 100 meg | 50/12.5meg | 100/12.5 mcg | Placebo | 100 meg | 200 mcg | 100/12.5 mcg 0/12.5 meg
(N=129) bid bid bid . bid (N=143) bid bid bid bsid
(N=128) | (N=129) (N=128) (N=126) (N=145) | (N=146) (N=141) 5)
Weekly average of the daily trough morning PEF (L/min) .v
Baseline 357 363 359 360 352 351 339 345 357, 343
Change from baseline 3 14 17 29 28 -14 7 9 ’& 23
Weekly average of the total daily asthma symptom score ( N
Baseline 0.796 0.825 0.782 0.778 0.777 0.881 0.804 0.900 )O 0.936
Change from baseline -0.153 -0.321 -0.358 -0.362 -0.400 -0.061 -0.284 -0.27 434 -0.436
Weekly average of the total daily use of albuterol/salbutamol inhalation aerosol (puff)
Baseline 1.4 1 12 12 1.1 11 1.6 ;% 2.0 1.9
Change from baseline -0.2 -0.5 -0.6 -0.8 -0.7 0.1 -0.4 \7 -1.1 -1.0
Time to patient withdrawal for worsening asthma (days)
Patients 129 128 129 128 126 143 lém 146 141 145
Events (%) 4(3) 1(<1) 1(<1) 1(<1) 0 20 (14) IQ«) 3(2) 1(<1) 4(3)
AQLQ(S) score
Baseline 4.921 5.151 5.025 5.142 4.991 4. 5.024 4.941 4.899 5.047
Change from baseline 0.280 a1/ 0.609 0.516 0.838 .09 0.279 0.355 0.601 0.476
«r
@ Cha nge from baseline=change from baseline to endpoint.
AQLQ(S)=Asthma Quality of Life Questionnaire with Standardised N ; bid=twice daily; Fp MDPI=fluticasone propionate

expiratory flow.

Note: Doses shown are nominal doses. Q

Analysis of Change From Baseline ’Q.gh FEV: at Week 12 and Standardised Baseline-Adjusted FEV:
AUECy-12n From Serial Spirometr, by Side Comparison)

multidose dry powder inhaler; FS MDPI=fluticasone propionate/f meterol xinafoate multidose dry powder inhaler; PEF=peak

Ancillary analyses

The change from baseline in{ FEV: over the 12-week treatment period is shown in Figure 1
(Study FSS-AS-301) and Fj 2 (Study FSS-AS-30017). The mean treatment differences in the
change from baseline in tri FEV; for the Fp MDPI and FS MDPI treatment groups versus placebo
are shown graphicallNigure 15. Statistical significance (p<0.05) was achieved in all FS MDPI doses
compared to place

In the comparit d@*s MDPI 50/12.5 mcg compared to Fp MDPI 50 mcg, FS MDPI 100/12.5 mcg
compared to &p MDPI doses, and for FS MDPI 200/12.5 mcg compared to Fp MDPI 200 mcg, FS
MDPI shv%@;limprovement, with greater increases from baseline FEV; compared to Fp MDPI
(unadju<0.05).

Th n@treatment differences in the change from baseline in trough FEV; for Fp MDPI versus FS

e shown graphically in Figure 16. In the comparison of FS MDPI 50/12.5 mcg to Fp MDPI 50
m FS MDPI 100/12.5 mcg to all 3 Fp MDPI doses, and FS MDPI 200/12.5 mcg to Fp MDPI 200 mcg,
FS MDPI showed an improvement, with greater increases from baseline FEV; compared to Fp MDPI
(unadjusted p<0.05).

There was an apparent dose-dependent increase in trough FEV; following Fp MDPI monotherapy
treatment in both studies that was more pronounced in Study FSS-AS-30017. No trends to dose
dependency were observed following FS MDPI combination treatment for FEVi. Treatment with Fp
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MDPI 100 mcg resulted in similar differences from placebo in trough FEV; in both studies (LS means of
0.151 L in FSS-AS-301 and 0.123 L in FSS-AS-30017).

Change from baseline in trough FEV; at week 12 in the 2 Phase 3 studies (FSS-AS-301 and FSS-AS-
30017) are presented for the ITT population and are almost identical to the results for the FA

Figure 15: (Summary of Clinical Efficacy): Mean (+/- SE) Change from Base in
Trough FEV: at Each Visit by Treatment Group (Full Analysis Set, Study F -

I_301)”“ .\%l

Mean Change in FEV1 {L)

Time (week)
[—B— Ty —=+— FPrs0BID —X— FP [0 BID —fh —Wa 50125 Bl —-3— Fs 100025 BID |
[ . y |

. F T T T
‘ | : : : .. O y I:

Source: [-\dhoc Figure 3 I.1|_
bid=twice daily; FEV =forced expiratory volume in 1 s : FS MDPI=fluticasone propionate/salmeterol
multidose dry powder inhaler; Fp l'\.'lDF'l=ﬂutic:a:s-::nr?:¢I ate multidose dry powder inhaler; SE=standard error.

Note: Figure presents observed values; no missing d@ta fmputation was performed. Over the 12-week treatment
period, proportionally more patients in the placebo growp (13%) discontinued treatment than patients in the

FS MDPI treatment groups (2% to 6%). This arity was due to discontinuations due to adverse events (5% for
patients in the placebo group versus <2% for(patignts in the FS MDPI groups), lack of efficacy (3% versus <1%,
s (%, respectively).

respectively), and disease progression {Q‘Q
Figure 16: (Summary of Cli fficacy): Mean (+/- SE) Change from Baseline in
Trough FEV: at Each Visit eatment Group (Full Analysis Set, Study FSS-AS-

30017) K
EE

03

. :/ 'f..f.-r-%“==.h_{r__.r-f—r%=-—-_._-_j
B H\‘}/

Mean Change n FEVL (L)

| 2 i 4 a E i .
Timie (week)
| —8— Plsecba — =+ — FPIMOBID — X — FP 200 BID —A — F5 1000125 B = 00— FS 200 llil‘.llj

bid=twice daily; FEV: =forced expiratory volume in 1 second; FS MDPI=fluticasone propionate/salmeterol multidose
dry powder inhaler; Fp MDPI=fluticasone propionate multidose dry powder inhaler; SE=standard error. Note: Figure
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presents observed values; no missing data imputation was performed. Over the 12-week treatment period,
proportionally more patients in the placebo group (26%) discontinued treatment than patients in the FS MDPI
treatment groups (6% to 7%). This disparity was due to discontinuations due to disease progression (12% for
patients in the placebo group versus <1% for patients in the FS MDPI groups), lack of efficacy (5% versus 0%,
respectively), and withdrawal by patient (5% versus 1% to 2%, respectively).

Figure 17: (Summary of Clinical Efficacy): Change from Baseline Trough F ) at
Week 12 Treatment Effect Analysis; Comparison of FS MDPI and Fp MDP
Placebo (Full Analysis Set)

Study FSS-AS-301 {\

Overall

QT
FS 100/12.5 mog vs Placebo (126/129} &_"."_.
FS S0/12.5 mcg vs Placebo (128/1259) 0 l—.—i
[ VE

Fp 100 meg ve Placebo (128/129) e - —
Fp S0 mog vs Placebo (128/129) |—”."—1
iy |11 &| LT p: -||=| UI'. |J.-i.
“wm=Pavors Placeb -—==Fayvars Fp MDPI or FS AMDPI---

Study FSS-AS-30017 Q. D

.

| \
Dvarall

FS 200/12,5 mog vs Placebo (145/143) 0 ' ey
FS 100/12.5 meg vs Placebo (1407143} Q [ |—"..‘—|
181
Fp 200 meg ve Placebo |145/143) ' I—“.‘—f
Fp 100 meg vs Placebo |144/143) & }—L.I'o'.—|
I T ¥ T L T Ll T T T L]
S8 <04 03 02 B 00 @l 02 03 04 03
0 “===Favors Placebio-—- ====Favors Fp MDPI or FS MDPl---

>

CI=confidence interval; FEV1 =forcery volume in 1 second; FS MDPI=fluticasone propionate/salmeterol multidose dry

powder inhaler; Fp MDPI=fluticasone'propionate multidose dry powder inhaler. Note: Forest plot is the mean treatment difference

and 95% CI; numbers in parent @ are sample size respective to the 2 compared treatment groups.
’\Q
¢ (J

N
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Figure 18: (Summary of Clinical Efficacy): Change from Baseline Trough FEV: (L) at
Week 12 Treatment Effect Analysis; Comparison of FS MDPI With Fp MDPI (Full
Analysis Set)

Study FSS-AS-301

.
FS 50/12.5 mog vs Fp 50 ricg (128/128) Ll \

Overall @t
FS 100/12.5 mcg v Fp 100 meg (126/129) '_"II.H_| %

FS 50/12.5 mog vs Fp 100 mcg (128/128) b [ mail (\

T T T

T T T
05 04 N3 02 -0 oo o0

AN 0
-@.\ﬂ)l’lm
Study FSS-AS-30017 @0

==Favors Fp MDPl=--

!
&

Overall

FS$ 200/12.5 mog vs Fp 200 mog (145(145) @ T s
018
FS 100/12.5 mog vs Fp 100 mog (140/144) ——)
e

FS 100/12.5 mog vs Fp 200 meg (140/145) ——t—]
T T T T T T T T 1
..\yﬂ 1 02 ) o0 al nx 03 o 0s
m=Favors Fp MDPT--— ==e=Favors FS MNPl

CI=confidence interval; FEV: =forced expiratory vo e in 1 second; FS MDPI=fluticasone propionate/salmeterol
multidose dry powder inhaler; Fp MDPI=flutic e propionate multidose dry powder inhaler. Note: Forest plot is
the mean treatment difference and 95% CI; (m} s in parentheses are sample size respective to the 2 compared

treatment groups.

2.5.2.2, Summary of main st b

The following tables summarise the efficacy results from the main studies supporting the present
application. These summa @ should be read in conjunction with the discussion on clinical efficacy as
well as the benefit risk asseS§ment (see later sections).

Table 22: Sum f efficacy for trial FSS-AS-301

uble-Blind, Placebo-Controlled, Efficacy and Safety Study of Fluticasone
Propionate e Dry Powder Inhaler Compared with Fluticasone/Salmeterol

Multidosg Dy Pewder Inhaler in Adolescent and Adult Patients with Persistent Asthma Symptomatic
Despit (& se or Mid-dose Inhaled Corticosteroid Therapy

Stu tifier Study FSS-AS-301, EudraCT Number: 2014-001149-25

This was a 12-week, multicentre, randomised, double-blind, parallel-group,
placebo-controlled study to evaluate the efficacy and safety of treatment with 1
inhalation twice a day of Fp MDPI 50 mcg, Fp MDPI 100 mcg, FS MDPI 50/12.5
mcg, or FS MDPI 100/12.5 mcg
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Duration of main phase:

Duration of Run-in phase:

Duration of Extension phase:

12 weeks of 1 inhalation twice a day

14 to 21 days: 1 inhalation twice a day from
single-blind placebo MDPI and 1 puff twice a
day from open-label QVAR

Follow-Up (in person or via telephon 2
days after TV9/ET for safety and ng

Hypothesis

Superiority

Treatments groups

Fp MDPI 50 mcg

%,
Fluticasone Propionate Multi \?’y
Powder Inhaler, BID, total daily‘dose
100mcg, Randomised 12 128

Fp MDPI 100 mcg

Fluticasone Propion&Qﬁtidose Dry
Powder Inhaler, B%; | daily dose

200mcg, Random's 0, FAS 129

FS MDPI 50/12.5 mcg

Fluticasone P nate/Salmeterol
Multidose Dry der Inhaler, BID,

total dailyfdose 100/25mcg,
Randorpi 129, FAS 128
b

FS MDPI 100/12

.5 mcg

Flutigaséa€ Propionate/Salmeterol
Mul @ Dry Powder Inhaler, BID,
d ’ dose 200/25mcg,

t
@mmised 129, FAS 126

Placebo MDPI

&
@acebo Multidose Dry Powder

r Inhaler, BID, total daily dose Omcg,
Randomisd 130, FAS 129

definitions

QQJ

6\0

Endpoints and

N
(
&

Primary
endpoins
in order
of fixed
sequence

Standardised baseline-adjusted

FEV1 AUECO-12h at week 12 for FS MDPI
100/12.5 mcg BID vs.

Fp MDPI 100 mcg BID

mulrinlpb
,\O

Q

2) FEV1 Standardised baseline-adjusted

AUECO0-12h | FEV1 AUECO0-12h at week 12 for FS MDPI
[FS50/12.5 50/12.5 mcg BID vs.

vs Fp 50] Fp MDPI 50 mcg BID

3) FEV1 Standardised baseline-adjusted

AUECO0-12h | FEV1 AUECO0-12h at week 12 for FS MDPI
[FS100/12.5 | 100/12.5 mcg BID vs. Placebo

vs Placebo]

4) FEV1 Standardised baseline-adjusted

AUECO0-12h | FEV1 AUECO0-12h at week 12 for FS MDPI
[FS50/12.5 50/12.5 mcg BID vs. Placebo

vs Placebo]

5) Trough Change from baseline in trough

FEV1 FEV1 at week 12 for FS MDPI 100/12.5 mcg BID
[FS100/12.5 |vs. Placebo

vs Placebo]

6) Trough Change from baseline in trough

FEV1 FEV1 at week 12 for FS MDPI 50/12.5 mcg BID
[FS50/12.5 |vs. Placebo

vs Placebo]
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7) Trough Change from baseline in trough
FEV1 [Fp100 |[FEV1 at week 12 for Fp100 mcg BID vs. Placebo

vs Placebo]

8) Trough Change from baseline in trough

FEV1 [Fp50 |FEV1 at week 12 for Fp50 mcg BID v acebo
vs Placebo]

Secondary endpoints under partial Type I error control: ~

» Change from baseline in weekly average of daily tro I %rning PEF
over the 12-week treatment period ¢

» Change from baseline in the weekly average of t tal daily asthma
symptom score over weeks 1 to 12

» Change from baseline in the weekly averageﬁﬁl daily (24-hour) use
of albuterol /salbutamol inhalation aerosol % er of inhalations) over
weeks 1 to 12

» Time to patient withdrawal for worsenin@ma during the 12-week
treatment period

» Change from baseline in the AQLQ(S)&ents =18 years of age only)
score at endpoint
(oA

Database lock

Results and Analysis

Study Completion Date (last patient@?‘ﬁ%ted): 21 September 2015

<

Analysis description

O
Primary Analysis N

Analysis population
and time point
description

The full analysis set (F@'ncluded all patients in the ITT population who
received at least 1 study drug and had at least 1 post baseline trough
FEV1 assessment.

e\@&Q

subset

Descriptive statistics Treatment gro Pldtebo Fp50 Fp100 FS50/ FS100/
and estimate %’ BID BID 12.5 12.5
variability (J BID BID
Numb 00 129 128 129 128 126
subjec%
(FAS =
Pri ryJ)Analysis [0.053 0.172 0.204 0.319 0.315
o%ngge from (- (0.104 (0.137, (0.250 (0.246,
ine in Trough0-015, A 0.271) A 0.385)
%}' at Week 12, 0.122) 0.240) 0.388)
\ LS*mean (95%CI)
Number of
@ cubjects (FAS;  [° 63 72 56 61
. Q Serial Spirometry
N

Primary analysis

- 0.074 0.268 0.254 0.399 0.408
of Standardised
Baseline-Adjusted |(-0.022, (0.178, (0.169, (0.305, (0.317,
FEV1 AUECO-12hr [0.170) 0.358) 0.339) 0.493) 0.500)

(L) at Week 12,
LS mean (95%CI)

Effect estimate per
comparison

1) FEV1 FS100/12.5 vs Fp 100

AUECO0-12h

Comparison groups

Difference in LS mean 0.154

95%CI (0.041, 0.267)

P-value (ANCOVA) 0.0076
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2) FEV1 AUECO-
12h [FS50/12.5
vs Fp 50]

Comparison groups

FS50/12.5 vs Fp 50

Difference in LS mean 0.131
95%CI (0.011, 0.250)
P-value (ANCOVA) 0.0322

3) FEV1 AUECO-
12h [FS100/12.5
vs Placebo]

Comparison groups

F5100/12.56
Placebo _m

Difference in LS mean

95%CI

0.335
(0.21 3)

P-value (ANCOVA)

0.0 e(/

4) FEV1 AUECO-
12h [FS50/12.5

Comparison groups

F 12.5 vs Placebo

Difference in LS mean

0.325

vs Placebo] o #
95%CI \~ '203, 0.447)
P-value (ANCOVA) éd 0.0000
5) Trough FEV1 Comparison groups FS100/12.5 vs
[FS100/12.5 vs ,7} Placebo
Placebo] Difference in LS me - 0.262
95%(CI ,;{ (0.168, 0.356)
P-value (ANCOYAYL/ 0.0000
6) Trough FEV1 ComparisoR FS50/12.5 vs Placebo
[FS50/12.5 vs - —
Differencedin 'S mean 0.266

Placebo]

95 %QC)

(0.172, 0.360)

P-value YANCOVA)

0.0000

7) Trough FEV1

C rison groups

Fp100 vs Placebo

0.151

[FP100 vs PlaceboLg«Frence in LS mean

%CI

(0.057, 0.244)

&

N P-value (ANCOVA) 0.0017
8) Trough Comparison groups Fp50 vs Placebo
[Fp50 BC o] Difference in LS mean 0.119
95%CI (0.025, 0.212)
P-value (ANCOVA) 0.0132

00 and FS groups showed statistically significant improvement vs Placebo
i rms of PEF, asthma score and use of albuterol/salbutamol inhalation
aerosol. Fp50 showed a positive trend but did not reach statistical
significance. No patients in the FS100 withdrew for worsening asthma during
the 12-Week treatment period, and only 1 from Fp50, Fp100 and DS50
compared to 4 in the Placebo group.
Change from Baseline in the AQLQ(S) Score was significant for FS groups vs
Placebo. A positive trend was observed for Fp groups.

Q%rimary endpoint has been met.

e 23: Summary of efficacy for trial FSS-AS-30017

Title: A 12-Week, Double-Blind, Placebo-Controlled, Efficacy and Safety Study of Fluticasone
Propionate Multidose Dry Powder Inhaler Compared with Fluticasone/Salmeterol
Multidose Dry Powder Inhaler in Adolescent and Adult Patients with Persistent Asthma
Symptomatic Despite Inhaled Corticosteroid Therapy
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Study identifier

Study FSS-AS-30017, EudraCT Number: 2014-000923-25

Design

This was a 12-week, multicentre, randomised, double-blind, parallel-group,
placebo-controlled study to evaluate the efficacy and safety of treatment with 1
inhalation twice a day of Fp MDPI 100 mcg, Fp MDPI 200 mcg, FS MDPI

100/12.5 mcg, or FS MDPI 200/12.5 mcg

Ko

Duration of main phase:

Duration of Run-in phase:

Duration of Extension phase:

12 weeks of 1 inhalation twice w
*
14 to 21 days: 1 inhalation t \i;day from
single-blind Fp MDPI 50 mc

Follow-Up (in person o ephone) 7 £2
days after TV9/ET fo%

and monitoring

Hypothesis

Superiority

Treatments groups

Fp MDPI 100 mcg

Fluticasone Pr; ge Multidose Dry
Powder Inhal%lD total daily dose
200mcg, domised 146, FAS 145

Fp MDPI 200 mcg

Flutica 15rop|onate Multidose Dry

Pow aler, BID, total daily dose
40 Randomised 146, FAS 146

FS MDPI 100/12.5 mcg

N

N

N
L 4

icasone Propionate/Salmeterol

Itidose Dry Powder Inhaler, BID,
otal daily dose 200/25mcg,
Randomised 145, FAS 141

FS MDPI 200/12.5 n@}

&

'Y

Fluticasone Propionate/Salmeterol
Multidose Dry Powder Inhaler, BID,
total daily dose 400/25mcg,
Randomised 146, FAS 145

Placebo MS/

Placebo Multidose Dry Powder
Inhaler, BID, total daily dose Omcg,
Randomisd 145, FAS 143

definitions

%QJ

Endpoints and

AN
»b\(/

N
Q’b

seauence
>

1) FEV1
AUECO0-12h
[FS200/12.
5vs Fp
200]

an@
en

r of
fi

Standardised baseline-adjusted

FEV1 AUECO0-12h at week 12 for FS MDPI
200/12.5 mcg BID vs.

Fp MDPI 200 mcg BID

2) FEV1
AUECO0-12h
[FS100/12.5
vs Fp 100]

Standardised baseline-adjusted

FEV1 AUECO0-12h at week 12 for FS MDPI
100/12.5 mcg BID vs.

Fp MDPI 100 mcg BID

3) FEV1
AUECO0-12h
[FS200/12.5
vs Placebo]

Standardised baseline-adjusted
FEV1 AUECO-12h at week 12 for FS MDPI
200/12.5 mcg BID vs. Placebo

4) FEV1
AUECO0-12h
[FS100/12.5

Standardised baseline-adjusted
FEV1 AUECO0-12h at week 12 for FS MDPI
100/12.5 mcg BID vs. Placebo

vs Placebo]
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5) Trough Change from baseline in trough

FEV1 FEV1 at week 12 for FS MDPI 200/12.5 mcg BID
[FS200/12.5 |vs. Placebo

vs Placebo]

6) Trough Change from baseline in trough

FEV1 FEV1 at week 12 for FS MDPI 100/12 cg BID
[FS100/12.5 |vs. Placebo

vs Placebo] < Z )

7) Trough Change from baseline in trou h%

FEV1 [Fp200 |[FEV1 at week 12 for Fp200 vs. Placebo
vs Placebo] t\

8) Trough  [Change from baseling if&0tgh

FEV1 [Fp100 [FEV1 at week 12 fo %mcg BID vs. Placebo
vs Placebo] {J

Secondary endpoints under partial Type I err
» Change from baseline in weekly averag

over the 12-week treatment perio

Change from baseline in the we

symptom score over weeks 1 t

Change from baseline in the

of albuterol /salbutamol in

>

>

weeks 1 to 12
Time to patient withdr.
treatment period

Change from baselih the AQLQ(S) (patients =18 years of age only)

score at endpoiro

ytrol:
f daily trough morning PEF

&verage of the total daily asthma

y average of total daily (24-hour) use
aerosol (number of inhalations) over

r worsening asthma during the 12-week

Database lock

Study Completion

V
e (fast patient completed): 26 September 2015

Analysis description

Analysis population
and time point
description

apalysis set (FAS) included all patients in the ITT population who
@ at least 1 dose of study drug and had at least 1 post baseline trough

rece
F% assessment.
ment group

Descriptive statistics Placebo Fp100 Fp200 FS100/ FS200/
and estimate Q BID BID 12.5 12.5
variability \ BID BID
'ﬁ Number of 143 145 146 141 145
Q subjects
‘\ (FAS)
(J Primary Analysis [-0.004 0.119 0.179 0.271 0.272
’\ of Change from |- (0.05  [0.119, (0.210 (0.212,
Baseline in Trough[0-065, 8, 0.240) ) 0.333)
FEV1 at Week 12, [2-057) 0.180 0.332)
@ LS mean (95%CI) )
Number of
% subjects (FAS; 61 64 61 58 68
Serial Spirometry
subset
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Primary analysis

of Standardised  |°-121 0.260 0.267
Baseline-Adjusted |(0.028, (0.169, (0.175,
FEV1 AUECO-12hr [0.214) 0.351) 0.359)

(L) at Week 12,
LS mean (95%CI)

0.442 0.446
(0.345, |  (0.355,
0.540) 0.538)

Effect estimate per
comparison

1) FEV1
AUEC0-12h

Comparison groups

FSZOO/lZ.S@o 200

Difference in LS mean

0.179,®

95%CI (O.GAS{,@ZSS)
P-value (ANCOVA) 0.600
2) FEV1 AUECO- Comparison groups @3/12.5 vs Fp 100
12h [FS100/12.5
vs Fp 100] Difference in LS mean A 2182
95%CI (0.074, 0.291)
P-value (ANCOVA) 0.0010

3) FEV1 AUECO-

Comparison groups @

FS200/12.5 vs

?

&

12h [FS200/12.5 Placebo
vs Placebo] Difference in LS me( 0.326
95%CI ~ (0.221, 0.431)
P-value (ANCO‘V\w 0.0000
4) FEV1 AUECO- Comparison gfkou FS100/12.5 vs
12h [FS100/12.5 Q Placebo
vs Placebo] Differen S mean 0.322
95%3\\.1 (0.212, 0.432)
P-yalue (ANCOVA) 0.0000
5) Trough FEV1 CWarison groups FS200/12.5 vs
[FS200/12.5 vs Placebo
Placebo] ifference in LS mean 0.276
95%CI (0.191, 0.361)
(J P-value (ANCOVA) 0.0000
6) Tro @ Comparison groups FS100/12.5 vs
[FS10 S Placebo
Plac Difference in LS mean 0.274
K 95%CI (0.189, 0.360)
P-value (ANCOVA) 0.0000

QTrough FEV1

[Fp200 vs Placebo]

Comparison groups

Fp200 vs Placebo

Difference in LS mean

0.183

95%CI

(0.098, 0.268)

X

N

P-value (ANCOVA) 0.0000
8) Trough FEV1 Comparison groups Fp50 vs Placebo
[Fp100 vs Placebo] Difference in LS mean 0.123
95%CI (0.038, 0.208)
P-value (ANCOVA) 0.0047

g
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Notes The primary endpoint has been met.

Fp and FS groups showed statistically significant improvement vs Placebo in
terms of PEF, and there was a statistically significant improvement of
FS200/12.5 vs Fp200, and FS100/12.5 vs Fp100.

Fp and FS groups showed statistically significant improvement vs Placebo in
terms of asthma score, and there was a statistically significant imprayement
of FS200/12.5 vs Fp200, but not for FS100/12.5 vs Fp100.

Fp and FS groups showed statistically significant improvement vs 0 in
terms of albuterol/salbutamol inhalation aerosol use, and there

statistically significant improvement of FS200/12.5 vs Fp20Q, @ot for

FS100/12.5 vs Fp100. \d

20 patients in the Placebo group withdrew for worsening aﬁ;n during the
12-Week treatment period, and only 1 from Fp100, 3 in , 1in
FS100/12.4 and 4 in FS200/12.5. 6

Change from Baseline in the AQLQ(S) Score was sigaificant for FS and Fp

groups vs Placebo.

2.5.2.3. Analysis performed across trials (pooled analyses aneta-analysis )

Pooled data from Studies FSS-AS-301 and FSS-AS-30017 gg group showed similar baseline
trough FEV; values across all FS MDPI and placebo groups. 12, all FS MDPI dose groups
showed greater increases in mean change trough FEV; (0.@0. 00, and 0.290 L in the 50/12.5,
100/12.5, and 200/12.5 mcg groups, respectively) tha@ Placebo group (0.104 L). At week 12, the
increase in mean baseline-adjusted FEV1 AUECo-12n wa ilar (0.366, 0.356, and 0.369 L) in the FS
MDPI 50/12.5, 100/12.5, and 200/12.5 mcg grou respectively. All FS MDPI dose groups showed
greater increases in mean baseline-adjusted FE 1@Co-12h than the corresponding Fp MDPI groups
(0.212, 0.192, and 0.194 L in the 50, 100, ané@ mcg groups, respectively) and the placebo group
(0.032L).

Data from Studies FSS-AS-301 and FS$-A$-30017 were also pooled for the same subgroups (sex,
age, race, and geographic region); a@ary of patient subgroups by treatment group for the FAS
(pooled Phase 3 studies) is provideéhi ble 28 and further details on the results of the subgroup

analyses are provided below. ;

The majority of patients werg 64 years of age, from the US, female, and white. Overall,
treatment effects were va due to the small sample size and baseline imbalances in some groups.
Improvement in lung functhas consistently observed across majority of subgroups following
treatment with FS MDNith greater effects observed in the FS MDPI relative to the Fp MDPI groups.
The forest plots illu@ that consistent differences are demonstrated in the subgroup categories (e.g.
“Female,” “Male " Wihite,” “Black,” etc.) for FS MDPI versus placebo, and for FS MDPI versus Fp MDPI.
This provided N ce that no important interactions were present in any subgroups with reasonable
sample sizes(}

QQJ
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Table 24: (Summary of Clinical Efficacy): Patient Subgroups by Treatment Group
(Full Analysis Set)

Fp MDPI FS MDPI
Placebo 50 meg 100 mcg 200 meg | Combined 50/12.5 100/12.5 200/12.5 | Combined Total
Variable (N=272) bid bid bid (N=548) meg bid | megbid | meg bid (N=540) (N=1360)
Statistic (N=128) | (N=274) | (N=146) (N=128) | (N=267) | (N=145) 4
Sex, n (%) (
Male 113 (42) 53 (41) 106 (39) 58 (40) 217 (40) 57 (45) 118 (44) 58 (40) 233 (40 2 3(41)
Female 159 58) | 75(9) | 16861 | 8860) | 331600 | 7155 | 14966) | 87600 [ 305l 797 (59)
Age group, n (%) t\v
12to 17 22(8) 13 (10) 27(10) 10(7) 50(9) 19 (15) 24(9 12 (8) (53]0) 127 (9)
18 o 64 225(83) | 92(72) | 224(82) | 119(82) | 435(79) 96(75) | 221(83) | 114 (W\!l (80) 1091 (80)
65+ 25 (9) 23 (18) 23(8) 17 (12) 63(11) 13 (10) 22(8) Alx&-’ 54 (10) 142 (10)
Race group, n (%) v
White 222(82) | 106(83) | 202(74) | 116(79) | 424 (17 108 (84) | 210 (m&(\jﬁﬁ) 442 (82) | 1088 (80)
Black 44 (16) 18 (14) 61(22) 23 (16) 102 (19) 19 (15) 48 ( 0(14) 87 (16) 233(17)
Other 6(2) 4(3) 11 (4) 7(5) 22 (4) 1(<1) 1¢<1) 11(2) 39(3)
Geographical region, @
n (%)
USA 150 (55) | 70(55) 164 (60) | 81(35) 315(57) 67 #\159(60) 88 (61) 314 (58) 779 (57)
non-USA 122 (45) 58 (43) 110 (40) 65 (45) 233 (43) ﬂ w 108 (40) 57 (39) 226 (42) 581 (43)

Source: Module 5.3.5.3, Eummag 22 Q
bid=twice daily; Fp MDPI=fluticasone propionate multidose dry powder inhaler; FS MDPI=fluti®asome propionate/salmeterol multidose dry powder inhaler;
n=number of patients with an observation; N=number of patients; USA=United States of AQ

Table 25: (Summary of Clinical Efficacy): ry of Actual Values and Change
From Baseline in Trough FEV1 at Week 12 by MDPI Treatment Group and Age
Group (Full Analysis Set - Pooled Phase(3 Studies)

Age group 12-17 - 18-64 65+
Timepoint Placebo 50/12.5 100/12.5 200/12.5 Placebi vSlh'lZ.S 100/12.5 200/12.5 Placebo 50/12.5 100/12.5 2000125
Statistic meg bid meg bid meg bid P meg bid meg bid meg bid meg bid meg bid meg bid
Baseline
n 22 19 24 96 220 114 25 13 22 19
Mean (5D) 2.330 2717 2.341 2,294 2.193 2,131 1.476 1.749 1.599 1.470
(0.3671) (0.4620) {0.5513) (0.6556) (0.5860) (0.6372) (0.3273) (0.4249) (0.3095) (0.3322)
Median 2.348 2.550 2.255 2.200 2.145 1.988 1.505 1.765 1.550 1.510
Min, max 1.555, 2.085, 1.580, 4 1.015, 1.145, 0.975, 0.765, 1.165, 1.090, 0.840,
3.075 3.515 3]75, L6035 . 3.870 3.995 3.740 2.065 2.470 2.495 2.350
Week 12 change V
n 22 19 [ 12 180 93 216 105 20 11 22 19
P
Mean (SD) 0.90 0.602 3 0.474 0.113 0.317 0.271 0.295 0.038 0.079 0.302 0.149
(0.3541) | (0.5332) (0.5625) | (0.4377) | (03957) | (03641) | (0.3450) | (0.1718) | (©0.2162) | (02631) | (0.1827)
Median 0.005 0.& 0.375 0.040 0.240 0.218 0.260 -0.035 0.020 0.280 0.140
Min, max -0.850, N -0.295, -0.785, -0.520, -0.800, -0.415, -0.165, -0.145, -0.300, -0.140,
0.840 . 1.335 1.685 1.895 1.555 1.605 0.415 0.540 0.875 0.585
Endpoint change -
n 2" IV9 24 12 225 96 220 114 25 13 22 19
Mean (SD) 0, VO.GOZ 0.565 0.474 0.042 0.311 0.264 0.290 0.010 0.066 0.302 0.149
o (0-8841) ) (0.5332) (0.4894) (0.5625) (0.4545) (0.3917) (0.3768) (0.3571) (0.2044) (0.2410) (0.2631) (0.1827)
Median w 0.465 0.553 0.375 -0.005 0.240 0.218 0.238 -0.040 0.020 0.280 0.140
Min, max ;0, 0.085, -0.265, -0.295, -1.040, -0.520, -0.985, -0.415, -0.495, -0.335, -0.300, -0.140,
840 2.380 1.755 1.335 1.685 1.895 1.555 1.605 0.415 0.540 0.875 0.585
Source| dule 5.3.5.3. Eummagﬁ 5.4
bidgtw ;1 FEV =forced expiratory volume in 1 second: Fp MDPI=fluticasone propionate multidose dry powder inhaler; FS MDPI=fluticasone

te/salmeterol multidose dry powder inhaler; max=maximum; min=minimum; n=number of patients with an observation; SD=standard deviation.
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2.5.2.4. Supportive study (FSS-AS-305)

Title of study:

A 26-Week Open-Label Study to Assess the Long-Term Safety of Fluticasone Propionate Multidese Dry
Powder Inhaler and Fluticasone Propionate/Salmeterol Multidose Dry Powder Inhaler in Patien
Years of Age and Older with Persistent Asthma.

Methods ’\9
Study Participants QO

Demographic characteristics were generally well-balanced across the treat &roups and similar to
the pooled and individual Phase 3 studies. 5

Figure 19: Overall Study FSS-AS-305 Schema {

Mid I1CS Mid ICS LABA
160 patients 160 patients
[
Fo MDP 100 ALOVENT 110 FSMDH 100/12.5
120 patients 40 patients 120 patients 40 patients
High ICS High ICS LABA
160 patients

160 patients
'l

Fp MDP! 200
120 patients

ICS = inhaled corticostgroid; LBA = long-acting p,-agonist; Fp MDPI = fluticasone propionate multidose dry
powder inhaler; FS MD fluticasone propionate/salmeterol multidose dry powder inhaler; FLOVENT =
FLOVENT HFA; A = ADVAIR DISKUS

Note: Numbers afi names denote treatment strength in meg.

*
Study design; \
&

Study F 305 was a stratified, randomised, open-label, active drug-controlled study with no
blinding. study consisted of a 14-day (£2 days) pre-treatment run-in period, during which time
patie ntinued using their current asthma medication (except for their SABA, which was replaced

ponsor-provided study rescue medication). This run-in period provided treatment baseline for
safety and for asthma status and established compliance. After successful completion of the run-in
period, patients who remained eligible were stratified by cohort (ICS or ICS/LABA) as well as by
treatment strength (mid- or high-). Patients were assigned to either the ICS monotherapy cohort or
the ICS/LABA-combination therapy cohort based on their current asthma maintenance therapy. Within
each cohort, patients were stratified into either the mid- or high-treatment strength based on the daily
dose of their current asthma maintenance therapy.

FSMDR 200/12.5 ADVAIR 500/ 50

120 patients 40 patients
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Patients in each strength of the ICS/LABA-combination cohort were randomly assigned in a 3:1
distribution to either the FS MDPI or Advair Diskus treatment group.

Run in period

During the run-in period, patients continued using their current asthma medications (i.e., ICS/BABA
combination). The mid- and high-strength ICS/LABA treatment groups included only patient ere

receiving an ICS/LABA combination of the same strength prior to the study and during the run-in
period. Thus, patients randomised to the mid- and high-strength FS MDPI combinatiogs tituted FS
MDPI for their existing combination inhaler. Since 286 (42.4%) patients of the overall population
were using Advair Diskus as their usual medication prior to the study, patients ran d to the mid-

and high-strength Advair Diskus treatment groups were a mixed population wit substituting
Advair Diskus for a different combination inhaler and some continuing to use %Diskus at the same
strength. This run-in period provided treatment baseline for safety and for status and
established compliance. 5

Treatments

Fp MDPI, 100 and 200 mcg, 1 inhalation twice a day and FS MDI@&/H.S and 200/12.5 mcg, 1
inhalation twice a day.
Flovent HFA, 110 and 220 mcg, 2 puffs twice a day; Adva% 250/50 and 500/50 mcg, 1

inhalation twice a day.
Objectives O

The primary objective of the study was to eva@bthe long-term safety of Fp inhalation powder in 2
strengths and FS inhalation powder in 2 strength$s when administered with the Teva MDPI device over
26 weeks in patients 12 years of age an with persistent asthma.

The treatment period lasted for 26 weeks.

The secondary objective of the study, was, to evaluate the safety of Fp MDPI in comparison to Flovent
HFA and FS MDPI in comparison t r Diskus.

The efficacy objective of the stas to evaluate the efficacy of Fp MDPI in comparison to Flovent
HFA and FS MDPI in comparigon t0 Advair Diskus.

Outcomes/endpoints Q

The primary outcon‘fb@ sure was the incidence and type of all adverse events for Fp MDPI and FS
MDPI.

L 4
Efficacy was n Qmary or secondary objective in this study. The principal efficacy variable was the
change fro‘m é? ine in trough FEV1 over the 26-week treatment period.

Sample @\

67 ts were randomised to receive Fp MDPI, FS MDPI, Flovent HFA, or Advair Diskus, and 673
at received at least 1 dose of study drug and were evaluated for safety in the study.

Randomisation and Blinding (masking)

FSS-AS-305 was a randomised, open-label, active drug-controlled study with no blinding. Patients
were stratified by cohort (ICS or ICS/LABA) and by treatment strength (mid- or high-). Patients were
assigned to either the ICS-monotherapy cohort or the ICS/LABA combination cohort based on their
current (before the SV or, if needed, the pre-screen visit) asthma maintenance therapy. Within each
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cohort, patients were assigned to either the mid- or high-treatment strength based on the daily dose of
their current asthma maintenance therapy. Patients in each strength of the ICS-monotherapy cohort
were randomly assigned in a 3:1 distribution to either the Fp MDPI or Flovent HFA treatment arm.
Patients in each strength of the ICS/LABA-combination cohort were randomly assigned in a 3:1
distribution to either the FS MDPI or Advair Diskus treatment arm. It was possible for strengthSxand
cohorts to be closed once predetermined randomisation goals were met. zb

Statistical methods . %

The primary outcome measure was the incidence and type of all adverse events for, DPI and FS
MDPI.

Efficacy was not a primary or secondary objective in this study. The principal y variable was the

change from baseline in trough FEV1 over the 26-week treatment period. TI% was used for all

analyses of efficacy data. 0

Principal efficacy analysis @
The principal efficacy analysis of change from baseline (collected ai{TV1) in trough FEV1 over the 26-
week treatment period (with mid- and high-strength data combi thin each cohort) was performed

treatment, and visit-by-treatment interaction. No explicit str was assumed for the covariance
among the repeated measures. Contrasts for treatment c iséns of interest were constructed.
Missing data were not explicitly imputed in the MMRM a s, but all non-missing data for a patient
were used within the analysis to estimate the time- r@j difference between treatment groups over
26 weeks. While safety was the primary objective of thékstudy, there was reasonable power for
demonstrating non-inferiority of the study drug tm comparator drug within each cohort. The

using a MMRM with effects due to baseline FEV1, sex, age, (pa nvestigational centre, visit,

statistical analysis plan specified that noninferré'h ould be demonstrated if the lower limit of the

95% ClIs for the treatment difference was greéter than -125 mL.

No sensitivity analysis of the principle an isywas planned for this study.
No efficacy subgroup analysis of the@ e analysis was planned.

Analysis sets b

The safety population include ndomised patients who received at least 1 dose of randomised
study drug. Treatment was igned based upon the treatment patients actually received, regardless

of the treatment to which were randomised. The safety population was used for all analyses of
safety data, includingifet bgroup analyses.

The intent-to-treat ég?population included all randomised patients. Treatment was assigned based
on the treatmen@ ich patients were randomised, regardless of which treatment they actually

*

received.

Participant flow

674 patients with persistent asthma were randomly assigned to treatment within the following
treatment type and strength cohorts:
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Study Participant flow

Figure 20: Patient Disposition (All Patients)

Patients screened
(1087)

Screened but not enrolled (331)
Inclusion criteria not met (203)
Exclusion eriferia met (64)
Withdrawal by patient (21)

Lost to follow-up (9)
Adverse event (4)
Other (28)

Enrolled but not randomized (8
Randomization criteria not met (QSQ
Exclusion criteria met (20)

Withdrawal by patient (11)®

F 3

o e Patients enrolled Adverse event (9)
Missing (2) (758) ™ Inclusion criteria not met
Lost to follow-up (6)
Other (8)
| |
ICS ICS/LA

Mid-strength High-strength Mid-strength / High-strength

(Randomized to twice daily treatment)
Evaluable for safety/efficacy
Completed study/withdrawn

Fp MDPI FLOVENT Fp MDPI FLOVENT VAIR FS MDPI ADVAIR
100 meg HFA 200 meg HFA SKUS 200/12.5 meg| DISKUS
(127) 110 meg (126) 220 meg /50 meg (133) 500/50 meg
127/123 ) 125/120 (41) (41) 133/130 (44)
111/16 113/13 41/41 41/40 116/17 /44
36/5 36/5 38/6

Table 26: Study Populations and Disp Qn by Cohort and Treatment Group (All
Patients) 6

ICS ort: Mid-strength ICS Cohort: High-strength

Fp MDPI ‘ ) FLOVENT HFA Fp MDPI FLOVENT HFA
100 meg BI 110 meg BID 200 meg BID 220 meg BID
Population/Analysis Set N=127 N=42 N=126 N=41
Intent to Treat Population. n (%) ZN100) 42 (100) 126 (100) 41(100)
Safety Population. n (%) 27(100) 42 (100) 125 (=99) 41 (100)
Full Analysis Set, n (%) 123 (97) 42 (100) 120 (95) 41 (100)
Completed Study. n (%) N 111 (87) 35(83) 113 (90) 36 (88)

a

ICS/LABA Cohort: Mid-strength

ICS/LABA Cohort: High-strength

Population/An @

FS MDPI
100/12.5 meg BID
N=120

ADVAIR DISKUS
250/50 meg BID
N=41

FS MDPI
200/12.5 meg BID
N=133

ADVAIR DISKUS
500/50 mcg BID
N=44

Intent to T1QK J auon n (%) 120 (100) 41 (100) 133 (100) 44 (100)
Safety Po!ﬂm 1 (%) 120 (100) 41 (100) 133 (100) 44 (100)
Fullx s Set, 0 (%) 119 (>99) 40 (98) 130 (98) 44(100)

Study. n (0 o) 36(88) 116 (87) 38 (86)

110 (92)

reatment groups were similar in most demographic characteristics. However, the age of mid-
strength ICS patients (mean: 41.5 years in the Fp MDPI 100 mcg group and 38.4 years in the Flovent
HFA 110 mcg group; median: 41.0 and 40.0 years, respectively) appeared to be slightly lower than the
ages of patients in other groups (means ranged from 42.0 to 46.1 years; medians ranged from 44.5 to
52.0 years). Most groups had a slightly larger proportion of females than males; the sexes were more
equivalently represented in the Advair Diskus groups and the FS MDPI 200/12.5 mcg group. In all
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treatment groups, mean BMI values (ranging from 28.6 to 32.0 kg/m2; median values were similar)
indicated that the study population was mostly overweight to obese.

Recruitment

Period: 14 July 2014 to 20 July 2015 b

Duration of Treatment: This study consisted of a SV, a 14-day (£2 days) run-in perlod

treatment period, and a 1-week follow-up period. Patients were expected to particip Is study
for a minimum of 29 weeks. It was also possible for patients to participate in an opUG&re screening
period for up to 30 days before the SV, during which no study drug was adm|n|ste @

Conduct of the study &

There was 1 amendment (dated 14 January 2015) to the protocol for t Q to change when an
asthma exacerbation was to be considered a serious adverse event. A ma exacerbation,
regardless of severity, was to be recorded as an adverse event onlgt met the criteria of a serious
adverse event. Otherwise they were to be recorded only on the exacerbation page of the CRF.

Before the amendment was issued, the definition of a serious e event mandated that any severe
asthma exacerbation, defined as an event that required sys rticosteroid use for >3 days or
hospitalisation or an ED visit because of asthma requiring ent with systemic corticosteroids, was

required to be reported as a serious adverse event regdrdléss of whether it met the standard criteria
for serious adverse events. The amendment remove&Qs requirement, thus instituting more standard
criteria for the definition of a serious adverse eveb

Baseline data Q

Baseline characteristics were generally s'*hvacross treatment groups. All patients enrolled in the
study were required to have a diagnos sQ}ersistent asthma. The duration of asthma history was at
least 10 years for the majority of a@across treatment groups. The Fp MDPI 200 mcg group,
however, was notable for having %) patients with asthma duration of 1 to <5 years, compared
with a range of 2% to 11% with uration across other groups. Previous MDI experience was more
variable across treatment gro ut most patients had MDI experience of at least 10 years. Previous
DPI experience was also var&ﬁe across treatment groups, but the majority had at least 1 year and
less than 15 years.

Numbers analysed \

These 674 patien e included in the ITT population. A total of 673 (>99%) patients received at
least 1 dose of drug and were evaluable for safety; 659 (98%) patients were evaluable for
efficacy (FASéM 595 (88%) patients completed the study (at least 26 weeks of open-label

(12%) patients were discontinued from the study, including 41 (12%) patients in the ICS
which the highest rate of withdrawals [7 (17%) patients] occurred in the Flovent HFA 110
up and the lowest rate [13 (10%) patients] occurred in the Fp MDPI 200 mcg group) and 38
(T%%) patients in the ICS/LABA cohort (in which the highest rate of withdrawals [6 (14%) patients]
occurred in the Advair Diskus 500/50 mcg group and the lowest rate [10 (8%) patients] occurred in
the FS MDPI 100/12.5 mcg group).
Withdrawal rates across all treatment groups ranged from 8% to 17%. The most frequent reason for
withdrawal across all treatment groups was withdrawal by patient, which occurred for 37 patients
overall, which was 46.8% of the 79 patients overall who withdrew and 5% of randomised patients. No
treatment group had a notably greater rate of withdrawals compared with the other groups. Eleven
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patients discontinued treatment because of adverse events. Two patients discontinued treatment
because of lack of efficacy, and 2 patients discontinued treatment because of disease progression.

Outcomes and estimation

The treatment effect and the lower limit of the 95% ClIs for all doses of Fp MDPI and FS MDPI
exceeded the —125 mL non-inferiority margin for FEV1 when compared to Flovent HFA and

Diskus, respectively For FS MDPI, numerical differences favoured FS MDPI over Advair Di the
high dose. The non-inferiority margin of -125 mL was below the estimated minimal Clx important
difference of 230 mL reported for FEV1. The applicant considered that the study drug%nv at least as
effective as the comparator drug for both the ICS and ICS/LABA cohorts. While th

open-label due to the difficulty of blinding the active comparator, the applica ered that the
efficacy results were useful to show that meaningful differences between th% ents were not

design was

observed. Q
The non-inferiority comparison is displayed graphically in Figure 20. Th lines represent the
comparisons for the mono-product, Fp MDPI versus Flovent HFA, while the’bottom 3 lines represent
the comparison of FS MDPI and Advair Diskus for the mid-strength“doses (3rd from bottom) followed

by the comparison of the high-strength doses, with the compari both strengths combined at the
bottom. In the case of the mid-strength comparison, the 95% was centred around 0, while for the
high-strength dose comparison, it was shifted to the right i of FS MDPI over Advair Diskus.

According to the applicant, the data supported the comparakility of both the mid- and high-strength
doses of FS MDPI to Advair Diskus. It is not thoughtto asonable to extrapolate this comparison to
low-strength FS MDPI based on in vitro proportionality\‘the 3 dose strengths, the relative efficacy of
the low-strength dose compared to the mid-stren ose in Study FSS-AS-301, and the demonstrated
efficacy of the low-strength dose compared toég
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Figure 21: Trough FEV1 (L) Treatment Effect Analysis by Cohort (Full Analysis Set,
Study FSS-AS-305)

|Non-ipfenorty margin Favors Fp MDPI or FS MDPI
S - .

FP 100 /mcg - FLV 110 mcg

<0107 -0.013 0.081

i
1
or
]
L]
0.084 0.009 0103 !
]
]
I
]
I
]
i
i
I
FP 200 mcg - FLV[220 mcg !
i

. \(o
-0.068 -0.002 0.065 &
ke - .

FF comb - FLY jcomb

x| o————tr————— frm e e e e e e e ] —_—

UK/
FS 100012 5 mcg - ADY 250050 meg 0
-0.032 0.059 y
E ! } ™ |
FS 200/12.5 mcg - ADV| 500/50 mcg

-0.036 0.029 D 0085
£

b
FS comb - ADV comb : \ ¥4

0150 -0125 -0.100 -0.075 -0.050 -0.025 0.000 0.050 0.075 0.100 0.125 0.150

Treaime\
Source: MAA 120 D Questions, Figure 5.
ADV=ADVAIR DISKUS; comb=combined; FEV=forced expirolume in 1 second; FLV=FLOVENT HFA;
FP=fluticasone propionate; Fp MDPI=fluticasone propio dose dry powder inhaler; FS=fluticasone
ion

0150

propionate/salmeterol xinafoate; FS MDPI=fluticasone pr /salmeterol xinafoate multi-dose dry powder

inhaler; HF A=hydrofluoroalkane.
Note: The asterisk symbol indicates that non-inferiori%)wn with the prespecified margin of -0.125 L.

In Study FSS-AS-305, the primary effi galariable of the change from baseline in trough FEV1 over
the 26-week treatment period wa érable for both the mid- and high-dose strengths between the
FS MDPI and ADVAIR DISKUS tre%nts within the respective ICS/LABA dose strength cohorts (Table

27). &O

R

)
R

N
Q
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Table 27: Analysis of Change From Baseline in Trough FEV1 Over the 26-Week
Treatment Period (ICS/LABA Cohort; Study FSS-AS-305)

ICS Cohort Mid-strength High-strength High-/Mid-strength combined
FSMDPI ADVAIR FS MDPI ADVAIR FS MDPI bid ADVAIR
100/12.5 meg bid DISKUS 200/12.5 mcg bid DISKUS (N=149) DIS) %

Variable (N=119) 250/50 mcg bid (N=130) 200/50 mcg bid q

Statistic (N=40) (N=44)
Change in trough FEV1 (L) over 26 weeks <’

n* 119 40 130 44 299 @ O 84

P
LS mean 0.116 0.117 0.100 0.041 0.10& 0.079
_N Y

SE of LS mean 0.0251 0.0419 0.0235 0.0399 0 0.0290

95% CI (0.067.0.166) (0.034,0199) | (0.054.0.146) | (-0.037.0.119) i 142) (0.022.0.136)
Comparison to ADVAIR DISKUS (FS MDPI — ADVAIR DISKUS) Q

Difference of LS mean 0.000 0.059 Q 0.029

SE of LS mean 0.0485 0.0464 0.0335

95% CI (-0.095,0.095) (-0 032»0.1'50) ) 4 (-0.036.0.095)

p-value 0.9966 0.20& 0.3821

75

Source: CSR FSS-AS-305 [Table 23 [[Summary 15.2.1.1 and Listing 16.2.6.1).

* Denotes the number of patients who contribute at least once to the analysis

bid=twice daily; CI=confidence interval; CSR=clinical study report: FAS=full analysis set: FEVi=forced ex ' volume in 1 second; FS MDPI=fluticasone
propionate/salmeterol xinafoate mmltidose dry powder inhaler; ICS—inhaled corticosteroid; LS~least squares{LABMSiong-acting f-agonist; MMFEM-mixed model for repeated
measures: N=number of patients: SE=standard error

Notes: The analysis is based on an MMRM with adjustment for baseline FEV, sex. age. (pooled) invegfigatiofi] centre, visit, treatment. and treatment-by-visit.

An unstructured covariance matrix is used in the MMRM model.

2.5.3. Discussion on clinical efficacyO

Dose response studies

The study design, subject disposition andmtment criteria were appropriate in the studies
submitted in support of dose selection fggtm onotherapy components of BroPair Spiromax. The

studied population were relevant to th led population in pivotal studies and the efficacy
endpoints (trough FEV;) were con id%(linically relevant.
The 3 doses of fluticasone propig pr) were selected for Phase 3 development on the basis of PK
studies along with efficacy an ty in Phase 2 dose-ranging studies (FpS-AS-201 and FpS-AS-202).
The assessment of Fp PK paragneters in the Phase 2 studies demonstrated proportional increases in the
PK parameters across all oses tested. The Fp doses selected (50, 100, and 200 mcg) were shown
to be the most effectiue dose% in the treatment of patients with asthma that were symptomatic despite
ICS therapy. Similar salmeterol dose for Phase 3 development was selected on the basis of PK
studies along wit )fmcy and safety in a Phase 2 dose-ranging study (FSS-AS-201). Increased
systemic exposxto salmeterol with increasing FS MDPI doses, dose-related improvements in

ti

, and a similar benefit provided by the FS MDPI 100/12.5 mcg dose relative to
Advair DE' /50 mcg all supported the selection of the 12.5 mcg dose of salmeterol for Phase 3

pulmonary fufc

develop

Ho e@he proposed doses contain significantly lower amounts of the active substances compared to
nsively studied and already marketed combination of Fp and salmeterol. Therefore, the
applicant was requested by CHMP to justify the amount of salmeterol, which is considered very low
compared to the amount in the already marketed products, with established efficacy/safety and with at
least 20 years post-marketing experience. The use of 30-minute partial exposure data has been
recognised as a mean to assess the efficacy of medicinal products, such as salmeterol, that are
characterised by very rapid lung absorption and significant but delayed gastrointestinal absorption.
Using this approach, the early exposure (AUC0-30min ratio) in the clinical studies comparing FS MDPI
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and Advair Diskus resulted in exposure ratios of 0.766 and 0.848, which could support that delivery to
the lungs is not substantially less. This is further discussed in section 2.4.4 *‘Discussion on clinical
pharmacology’ and was acknowledged by CHMP. In addition, the clinical data demonstrated a dose
response for efficacy using a range of salmeterol doses tested in the Phase 2 Study FSS-AS-201 that
were specifically designed to select the most optimal dose of salmeterol. The applicant stated t the
dose of salmeterol selected for FS MDPI for Phase 3 development, 12.5 mcg, was based on i ons
of therapeutic comparability to salmeterol 50 mcg in the active comparator, Advair Diskus /@ Phase
2 study. The Applicant therefore considered that the Phase 2 salmeterol dose-ranging,st%fﬁcacy
data with the active comparator Advair Diskus, the PK exposure data, and the Phase %Mlcal efficacy
data indicated that the formulation strategy was successful for salmeterol in achieyi komparable
efficacy with a lower dose strength.

Moreover, there were no robust dose response relation based on the phase #fstidies with Fp

monotherapy and CHMP considered that the design of the studies might no been optimal to
detect differences between the three different strengths. Therefore, the icant was requested to
provide further justification on the Fp doses chosen and to further disc ny additional benefit with

conducted with the Fp mono-product did not report statistically iffeant differences between Fp
doses but, in general, reported tendencies for dose-related im ments. The applicant provided the
results of 3 studies from the Literature characterizing the cha FEV1 in response to different doses
of Fp. A comparison of 100 mcg/day and 200 mcg/day doses resulted in a difference of
approximately 40 mL in the change from baseline in FEQ ndpoint. For comparison, in Study FSS-
AS-301 submitted in this application, the difference i EV: change from baseline between the Fp
MDPI 100 mcg/day (mid ICS dose) and 200 mcg/ (high ICS dose) treatment groups was
approximately 32 mL, and in Study FSS-AS-3001 mitted in this application, the difference was
approximately 60 mL between the Fp MDPI Zo@g/day and 400 mcg/day treatment groups.
According to the applicant, in order to see bigger differences, it is necessary to use doses of Fp that
differ by more than 2-fold. Overall, CHM owledged the applicant’s position on the relatively flat
dose-response curve to Fp and ICSs i mal which is well described and supported by the literature.
CHMP also agreed that the benefi %ining an ICS with a LABA compared to an ICS alone has
been demonstrated throughout th ature, whether the combination is compared to the same ICS
dose or an increased ICS dose. acknowledged that due to the small differences in efficacy
between Fp doses, a detecta{ erence in lung function between doses of the combination is not
expected because the addj f salmeterol is likely to obscure any small difference. Nevertheless,
while the applicant presen sufficient justification for the salmeterol dose and the three doses of Fp
based on Phase 2 stuN the low FS MDPI dose strength was considered to be insufficiently supported
by the clinical effic ase 3 results. This is further discussed below.

Main studieso\Q

O
Design &mduct of clinical studies
e

the increase in Fp strength. The applicant highlighted that dose-raqqg studies that had been

Two r , placebo-controlled, randomised, parallel-group, 12-week Phase 3 efficacy and safety
studh g?SS—ASﬁOl and FSS-AS-30017) in adult and adolescent patients (12 years of age or older)

asthma were conducted to evaluate the efficacy of FS MDPI across a spectrum of asthma
severities. In addition to these studies, a 26-week, open-label, long-term safety and efficacy study
with the mid- and high-strength doses of FS MDPI was conducted (Study FSS-AS-305).

Studies FSS-AS-301 and FSS-AS-30017 were designed to show superiority of Fp mono-product
(nominal doses of 50, 100, and 200 mcg) over placebo and to show superiority of the FS combination
(nominal doses of 50/12.5, 100/12.5, and 200/12.5 mcg) over Fp mono-product in adults and
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adolescents in a broad range of asthma severity. The primary endpoints in both studies were the
change from baseline in trough (morning pre-dose and pre-rescue bronchodilator) FEV; at week 12 and
the standardised baseline-adjusted post-dose FEV1 AUECO0-12h at the week 12 visit, analysed for the
subset of approximately 300 patients who performed post-dose serial spirometry.

Deviations from the Guideline on the clinical investigation of medicinal products for the treatrr@f
asthma (CHMP/EWP/2922/01 Rev.1) in treatment duration (12 weeks instead of at least 6 S)
and primary endpoint (lung function instead of reduction in asthma exacerbations) are ¢ ;@ed to
be acceptable based on the well- recognised efficacy of fluticasone and salmeterol. Wﬁl@rd to the
long-term safety study (FSS-AS-305), considering the well-recognised efficacy and s&fety of
fluticasone and salmeterol a six months safety study was considered to be adequa@ assess the

safety of BroPair Spiromax. Q

It is, however, noted that the initially intended indication for the FS MDPI ¢ &pation product also
contains a substitution indication [patients already adequately controlled éth inhaled corticosteroid

and long-acting B2 agonist]. This substitution indication would include itch from an open
combination of any ICS and any LABA but also the switch from any LABAMCS fixed combination
products. Whereas the step-up indication [patients not adequatel trolled with inhaled

corticosteroids and “as needed” inhaled short-acting 2 agonist]{céuld be considered well covered by
the clinical programme (EMEA/H/SA/3754/1/2018/11), the su tion indication was not (this is

further discussed below).

The inclusion and exclusion criteria in the Phase 3 studiQ&the same with those commonly used in
asthma studies and thus considered acceptable. Inclusi nd exclusion criteria were designed to allow
for selection of patients with well-characterised as a that was stable enough for the study and were
likely to benefit from treatment with FS MDPI. Si e dose of ICS was used to define patients’
asthma severity, different baseline asthma th@s were required for inclusion in the studies
reflecting the dose of ICS being studied. Thjs ensured that a range of asthma severity was evaluated in

the development programme to treat a ed spectrum of asthma severity encountered clinically.
The randomisation criteria and schen@s well as blinding were considered acceptable.

Most of the major amendments fo@dies FSS-AS-301 and Study FSS-AS-30017 were made to the
protocol, based on regulatory fi k or at the request of regulatory authorities. However, those are
not considered to have an impa n the outcome of the study.

The primary endpoint ‘cha%in FEV: at week 12’ can be considered adequate since the effect of ICS
can be assessed aftexnfon s. Furthermore, this primary endpoint can be considered acceptable as a
commonly used endpaint™or respiratory products intended for use in asthmatic patients. Upon request
by CHMP, the appli gﬁclarified why the comparison of FS MDPI vs Fp MDPI for trough FEV; was not
included in the afy endpoint. A sequential approach was used in the study design, first comparing
the mono-pr &to placebo to demonstrate a significant effect, and then comparing the combination
to the man uct, to prove the efficacy of Fp MDPI and the FS MPDI combination. Moreover, two
different@points were used to demonstrate efficacy of inhaled corticosteroids and long-acting p2-
i

ch act by different mechanisms to improve pulmonary function.

agoni@
%y data and additional analyses

FSS-AS-301 and FSS-AS-30017

In the 2 pivotal Phase 3 studies (FSS-AS-301 and FS-AS-30017), 1375 patients were randomised to Fp
MDPI, FS MDPI, or placebo treatment; and of those patients, 1360 were included in the FAS
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population. The majority of patients in all treatment groups in the FAS population completed the study;
only 9% of patients overall withdrew from the studies prematurely.

Patients were required to be on a stable maintenance dose of low- or mid-strength ICS or ICS/LABA
(Study FSS-AS-301) or mid- to high-strength ICS or ICS/LABA (Study FSS-AS-30017) at study entry.

Study FSS-AS-301 evaluated low- to mid-doses of Fp MDPI 50 and 100 mcg bid and FS MDPI .5
and 100/12.5 mcg bid, whereas Study FSS-AS-30017 evaluated mid to high doses of Fp M and
200 mcg bid and FS MDPI 100/12.5 and 200/12.5 mcg bid. c

2 4

In both studies the primary endpoints included:
1. Change from baseline in trough (AM pre-dose and pre-rescue bronchodila Vi at week 12

2. Standardised baseline-adjusted FEV1 AUEC,-12n at week 12, analysed foRihe*subset of
approximately 300 patients who performed serial spirometry :

pe I error rate at the

A fixed-sequence multiple testing procedure was used to control the ov
0.05 level (2-sided) for the primary endpoints analysis. %

Phase 3 Studies Efficacy Results

In both studies, the results for the change from baseline in trg @Vl at week 12 in the Fp MDPI and
FS MDPI groups were statistically significantly superior to tho he placebo group.

Comparisons of combination therapy with monotherapy w ot controlled for multiplicity but
indicated improvement for FS MDPI 50/12.5 mcg co with Fp MDPI 50 mcg (p=0.0022) and Fp

MDPI 100 mcg (p=0.0166) and for FS MDPI 100/12.5 nteg compared with Fp MDPI 100 mcg
(p=0.0202) in Study FSS-AS-301 and improvem@)r FS MDPI 100/12.5 mcg compared with Fp MDPI
100 mcg (p=0.0005) and Fp MDPI 200 mcg (p 6) and for FS MDPI 200/12.5 mcg compared with
Fp MDPI 200 mcg (p=0.0309) in Study FSS-AQJN.

Results for the standardised baseline—ad'ngEV1 AUECQ-12h based on serial spirometry for
combination therapy compared with Qerapy indicated that FS MDPI 100/12.5 mcg and 200/12.5
mcg doses were statistically signifi a%uperior to Fp MDPI 100 and 200 mcg doses, respectively,
and that FS MDPI 50/12.5 and 10 5 mcg doses were statistically significantly superior to Fp MDPI
50 and 100 mcg doses, respecm. here were also improvements for FS MDPI 50/12.5 and
100/12.5 mcg doses compar, Fp MDPI 100 and 200 mcg doses, respectively. Results for the
standardised baseline-adj %EW AUECQ-12h based on serial spirometry in the FS MDPI and Fp
MDPI groups were statisti@signiﬁcantly superior to those in the placebo group.

In both studies com \ all dose strengths of the FS MDPI combination compared to placebo for
trough FEV; resul ?& difference from placebo in least squares (LS) mean ranging from 0.262 to
0.276 L (all palues for comparisons were <0.0001). In comparing the Fp MDPI mono-product doses,
there were nyfetric differences between the doses in trough FEV; ranging from approximately 30 to 60
mL. Accq a¥the applicant, this is consistent with the flat dose-response curve that is consistently
reported ICS and the reported differences for Fp in the literature. The trough FEV; endpoint is
not e &d to be able to differentiate between different doses of the combination due to the

relqbi small dose response to Fp and the confounding influence of the added LABA.

ose strengths of the FS MDPI combination compared with placebo for the post-dose FEV1
AUECQ-12h, the difference in LS mean from placebo ranged from 0.322 to 0.335 L (all p- values for
comparisons were <0.0001). This endpoint primarily assesses bronchodilation due to the LABA
salmeterol. Since all strengths of the combination used the same dose of salmeterol, it was considered
that this endpoint is not expected to differentiate between the combination doses.
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Overall, the data provided showed for both primary endpoints superiority for Fp MDPI over placebo and
superiority for the FS MDPI combination over Fp MDPI. These findings are expected based on the well-
known efficacy pattern for the fluticasone propionate and salmeterol substances. However, CHMP
considered that the recorded differences between doses investigated were minor and the clinical
relevance questionable. While this could be expected as the dose/effect relationship is known e flat
and thus assay sensitivity for picking up differences between doses often poor with this kind o dy
design, CHMP expressed some concerns about the clinical efficacy results of the FS MDPI Io@se
obtained in FSS-AS-301 (this is further discussed below). . %

Pooled data from Studies FSS-AS-301 and FSS-AS-30017 {

In the pooled Phase 3 studies, the demographics characteristics were similar acr sQe FS MDPI and
placebo treatment groups. %

Pooled data from Studies FSS-AS-301 and FSS-AS-30017 by dose group sh&(similar baseline
trough FEV; values across all FS MDPI and placebo groups. At week 12, MDPI dose groups
showed greater increases in mean change trough FEV; (0.340, 0.300, @.290 L in the 50/12.5,
100/12.5, and 200/12.5 mcg groups, respectively) than the pIaceb@‘oup (0.104 L). At week 12, the
increase in mean baseline-adjusted FEVi AUECo-12n was similar ( 0.356, and 0.369 L) in the FS
MDPI 50/12.5, 100/12.5, and 200/12.5 mcg groups, respectively® FS MDPI dose groups showed
greater increases in mean baseline-adjusted FEV1 AUECo-121 t e corresponding Fp MDPI groups
(0.212, 0.192, and 0.194 L in the 50, 100, and 200 mcg g@ps, espectively) and the placebo group

(0.032 L). O

Primary efficacy results presented for each of tmwee roposed strengths (low, mid and

high O

Low-strength Combination (FS MDPI 50/12.5 n@

The low-strength combination was assess&g Study FSS-AS-301.

compared with 0.053 L for placebag,a *172 L for Fp MDPI 50 mcg. When FS MDPI 50/12.5 mcg was
compared to placebo, the differens 0.266 L (p<0.0001), and when compared to Fp MDPI 50 mcg,
the difference was 0.147 L (p=® ).

The change from baseline pokdose FEV1 AUCO0-12h was 0.399 L for the FS MDPI low-strength
combination (50/12.5 mc mpared to 0.074 L for placebo and 0.268 L for Fp MDPI 50 mcg. When
FS MDPI 50/12.5 mcgywas compared to placebo, the difference was 0.325 L (p=0.0000) and when
compared to Fp MDPXcg, the difference was 0.131 L (p=0.0322). The difference between the low-
strength FS MDPI ﬁ MDPI provides evidence for the added benefit of salmeterol in the low-
strength doses

The change from baseline in trough le 0.319 L for the FS MDPI low-strength combination

Mid—strengthﬁo}bination (FS MDPI 100/12.5 mcg)

N

The mid gth combination was assessed in patients with both mild to moderate asthma (Study
FSS- and moderate to severe asthma (Study FSS-AS-30017).

PI mid-strength combination compared to 0.053 L for placebo and 0.204 L for Fp MDPI 100 mcg.
When FS MDPI 100/12.5 mcg was compared to placebo, the difference was 0.262 L (p<0.0001), and
when compared to Fp MDPI 100 mcg, the difference was 0.111 L (p=0.0202).

@nts with mild to moderate asthma, the change from baseline in trough FEV; was 0.315 L for the
FSWNYD

In patients with moderate to severe asthma, the change from baseline in trough FEV; was 0.271 L for
the FS MDPI mid-strength combination compared to -0.004 L for placebo and 0.119 L for Fp MDPI 100
mcg. When FS MDPI 100/12.5 mcg was compared to placebo, the difference was 0.274 L (p<0.0001),
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and when compared to Fp MDPI 100 mcg, the difference was 0.152 L (p=0.0005). Thus, in both
patient populations, the FS MDPI 100/12.5 mcg showed significant improvement in trough FEV; over
placebo and over Fp MDPI 100 mcg.

These observations were however considered to be predictable since the dose is the same, the,inhaler
is the same and only the addition of salmeterol can produce some difference. b

In patients with mild to moderate asthma, the change from baseline post-dose FEV1 AUCO@was

0.408 L for the FS MDPI mid-strength combination compared to 0.074 L for placebo apd%4 L for Fp

MDPI 100 mcg When FS MDPI 100/12.5 mcg was compared to placebo, the differencﬁs .335L

(p=0.0000), and when compared to Fp MDPI 100 mcg, the difference was 0.154 L p=8.0076).

In patients with moderate to severe asthma, the change from baseline post-d@ AUCO0-12h was

0.442 L for the FS MDPI mid-strength combination compared to 0.121 L forﬁ:é o and 0.260 L for Fp
i

MDPI 100 mcg. When FS MDPI 100/12.5 mcg was compared to placebo, th rence was 0.322 L
(p=0.0000), and when compared to Fp MDPI 100 mcg, the difference w, 2 L (p=0.0010).

Thus, in both populations, the difference between the mid-strength ES 1(100/12.5 mcg) and Fp
MDPI 100 mcg provides evidence for the significant added benefit almeterol in the mid strength
dose.

High-strength Combination (FS MDPI 200/12.5 mcg) q

The change from baseline in trough FEV; was 0.272 L fo FS MDPI high-strength combination
compared to -0.004 L for placebo and 0.179 L for F I@OO mcg. When FS MDPI 200/12.5 mcg was
compared to placebo, the difference was 0.276 L (pﬁ&xo.ooon, and when compared to Fp MDPI
200 mcg, the difference was 0.093 L (p=0.0309) difference between FS MDPI and Fp MDPI for the
trough FEV: endpoint reflects the contributionq eterol at the end of the dosing period.

The change from baseline post-dose FEV1 AUC0-12h was 0.446 L for the FS MDPI high-strength
combination compared to 0.121 L for pl ]%Q.and 0.267 L for Fp MDPI 200 mcg. When FS MDPI
200/12.5 mcg was compared to place E difference was 0.326 L (p=0.0000), and when compared
to Fp MDPI 200 mcg, the differen s 0.179 L (p=0.0009). The difference between the high-strength
FS MDPI and Fp MDPI provides e\;%ce for the significant added benefit of salmeterol in the high-

strength combination. O
S-AS-305

Supportive Phase 3 Stud

This was a 26-week, randomised, open-label, active drug-controlled, Phase 3 study in 674 patients
with persistent asthmaNpPatients were stratified by cohort (ICS or ICS/LABA) and by treatment
strength (mid or hi atients were randomly assigned in a 3:1 distribution (investigational drug:
comparator) bas@ heir prior asthma maintenance therapy to either open-label Fp MDPI (100 or
200 mcg) or F HFA (110 or 220 mcg) (ICS cohort) or FS MDPI (100/12.5 or 200/12.5 mcg) or
Advair Diskus,(250/50 or 500/50 mcg) (ICS/LABA cohort). Within each cohort, patients were assigned
to either \id- or high-strength treatment based on the daily dose of their current asthma

mainte ﬁ'therapy.

De hic characteristics were generally well-balanced across the treatment groups and similar to
ooled and individual Phase 3 studies.

While safety was its primary objective, the study included a planned efficacy analysis of the change
from baseline in trough FEV1 over the 26-week treatment period. The applicant considered that this

had reasonable power for demonstrating non-inferiority of the investigational product to the
comparator product within each cohort.
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The non-inferiority comparison, in an open label setting, of the mid- and high-strength doses of the
combination showed that FS MDPI was non-inferior to Advair Diskus (lower limit of non-inferiority of -
0.125 L). In direct comparison of FS MDPI (200/12.5 mcg) to Advair Diskus (500/50 mcg), the LS
mean difference was 0.059 (95% CI: -0.032, 0.150). The high-strength dose of FS MDPI (200/12.5
mcg) is according to the applicant comparable to the high-strength dose of Advair Diskus (50

mcg). This, however, was performed with an open-label study design and thus the results ar @
questionable. In addition, there was no direct demonstration of therapeutic equivalency or arable
efficacy of FS MDPI (200/12.5 mcg) to Advair Diskus (500/50 mcg). Therefore, serious rns were
expressed by CHMP with regard to the initially proposed substitution indication. This (N er

discussed below. O

Elderly (patients >65 years of age)

The data submitted for patients older than 65 years of age were considered&p limited by CHMP.
Furthermore, there was a greater variability in the treatment responses o@ed in the >65 years of
age subgroup. Upon request by CHMP, the applicant provided further j@;ation demonstrating that
the older population did not respond differently to FS MDPI than the popUfation as a whole. It was also
agreed by CHMP that the greater variability in the treatment respoﬁés observed in the >65 years of
age subgroup in this clinical programme can be attributed to thel{varjation in a single response
associated with a small sample size and not a unique charact% of the population. Furthermore,
currently approved inhaled corticosteroids and inhaled corti d/long-acting B2-agonist
combinations do not require any dosage adjustment for ms aged 65 years and older. Thus, the
information reflected in section 4.2 of the SmPC, ‘thege need to adjust the dose in elderly
patients’ is supported by CHMP. \

Adolescents (12 years of age and older O

Results in adolescents were consistent with th@] adults in both pivotal replicate phase 3 studies.
Greater effects relative to placebo were oB§erved for FS MDPI in adolescent patients consistent with
the overall treatment results observed. The combination showed a greater effect than Fp alone.

Therapeutic indication

With regard to the therapeutic i Q)n for BroPair Spiromax, the following indication was initially
proposed by the applicant:

BroPair Spiromax is indica in the regular treatment of asthma where use of a combination product
(inhaled corticosteroi d long-acting B, agonist) is appropriate:

BroPair Spiromax is indica %’ use in adults and adolescents 12 years and older.
te

- patient dequately controlled with inhaled corticosteroids and ‘as needed’ inhaled short-

actifi gonist
" et

f)\ s already adequately controlled on both inhaled corticosteroid and long-acting B>
@ ist.

ith the CHMP SA advice received (EMEA/H/SA/3754/1/2018/11), the CHMP considered that the
seeond part of the indication: ‘patients already adequately controlled on both inhaled corticosteroid and
long-acting B2 agonist’ (substitution indication) was not adequately supported by the clinical
development programme. Furthermore, CHMP considered that therapeutic equivalence has not been
adequately demonstrated between FS MDPI and the active comparator Advair Diskus in clinical study
FSS-AS-305 as this study was not considered sensitive enough to demonstrate comparability of pre-
dose FEV; between FS MDPI and Advair Diskus as there was no difference in effect between the two
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ICS doses investigated. Therefore, interchangeability between FS MDPI and the approved comparator
Advair Diskus (or other approved products) cannot be claimed. Therefore, a major objection was raised
by CHMP. Nevertheless, within their responses, the applicant indicated that the substitution indication
was not further pursued.

Moreover, CHMP considered that it was important to stress that the doses to be used with Bro@
Spiromax do not correspond to any approved doses for other salmeterol/fluticasone propio
containing products. Thus, the following text was added to section 4.2 of the SmPC to ay, m
potential confusion and/or dosing errors: ¢

N
'Note that the delivered doses for BroPair Spiromax are different from other salme &/uticasone
propionate containing products on the market. The products are thus not interc /gb/e on dose
bases and different dose levels (including medium/high doses of fluticasone jonate) for different
products do not necessarily correspond to each other.’ &

With regard to the ‘step-up’ indication (patients already adequately con on both inhaled
corticosteroid and long-acting B, agonist), CHMP noted that the asthma eline requires equal
emphasis to be placed on lung function and symptomatic endpointsfo provide sufficient evidence of
efficacy. However, in both pivotal clinical studies 301 and 30017 particular in study 301 a
clinically relevant patient-derived benefit as measured by AQL e FS MDPI over the monotherapy
Fp was not seen. Therefore, the applicant was requested by o provide further justification to
support the clinical efficacy supporting the use of FS MDPIdow®, mid- and high-dose strengths in the
asthma ‘step-up’ indication. O

Taking into account that fluticasone propionate (Fp) andssalmeterol are not new active substances but
are well-established pharmaceutical agents, priandpoints focusing on lung function were selected
accordingly by the applicant, in line with other ed ICSs and LABA inhaler development
programs. This was well acknowledged by CHﬁowever, the symptomatic asthma endpoints were
included in secondary pre-specified analy%land thus were not adequately powered to show a
statistically significant effect. The Applic@tjrgued that as symptomatic asthma endpoints have a high
degree of variability; the BroPair Spi%x Phase 2 and Phase 3 studies were powered for their
coprimary endpoints and did not h ficient power to show significant effect for all 3 dose
strengths for a single, prespecifie y secondary endpoint. Nevertheless, the applicant stated in their
response that the results of pi @» studies demonstrated nominally significant improvements across a
series of pre-specified symptogatic endpoints and better characterised efficacy of BroPair Spiromax in
its totality across several e symptomatic endpoints as summarised below.

Low strength: FS MDN/IZE mcg compared to Fp MDPI 50 mcg

The low-strength ation did not show a statistically significant improvement over the low-
strength mone-preduct for any of the symptom-related endpoints in Study FSS-AS-301. However, the

applicant indi€ated that there was a large difference between the treatments in the daily rescue
medicati ﬁ\g*he change from baseline in the weekly average daily rescue medication use over 12
weeks d sed by a greater extent with FS MDPI 50/12.5 mcg compared to Fp MDPI 50 mcg
(diffen f least squares [LS] mean: -0.239 puffs/day; nominal p=0.0640). In addition to a large
di in rescue medication use, there was a numeric improvement for the combination product

the mono-product across multiple symptom-related endpoints. For all the following symptom-
related endpoints, the numeric difference favoured low strength of FS MDPI in providing greater benefit
than the low strength of Fp MDPI.

In light of this, the applicant stated that the benefit that was seen in the reduced use of daily rescue
medication together with the numeric benefits seen with the combination over the mono-product for
multiple symptom-related endpoints, supports the clinical efficacy of the low-strength combination.
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While several different symptom-related endpoints favoured FS MDPI, the differences between the low-
strength combination treatment and the low-strength monotherapy were considered to be small by
CHMP. While a clinical benefit was seen, the significance of such finding did not reach statistically
significant levels.

Medium strength: FS MDPI 100/12.5 mcg compared to Fp MDPI 100 mcg b

The mid-strength combination demonstrated a significant improvement over the mid—stren@wono—
product for the AQLQ, as well as for daily rescue medication use and the percentage qf @-na control
days.

Other secondary endpoints achieved large differences but did not reach statistical 'flcance, with FS
MDPI providing greater benefit than Fp MDPI for the change from baseline in 9 € weekly average
of the daily asthma symptom score over 12 weeks (Study FSS-AS- 30017) percentage of
rescue-free days during 12 weeks (Study FSS-AS-301). Thus, the applican’tﬁ uded that these
endpoints supported the efficacy of the mid-strength combination, FS M 0/12.5 mcg, in providing
a significant improvement in symptom-related endpoints. This was agr%y CHMP.

High strength: FS MDPI 200/12.5 mcg compared to Fp MDPI 200 /7‘7&

product for the 3-following symptom-related endpoints the c from baseline in the weekly average
of the daily asthma symptom score, the weekly average ofida escue medication use, and the
percentage of symptom-free days.

The high-strength combination demonstrated a significant impz@(ent over the high-strength mono-

While the high-strength dose did not produce a statistﬁly significant benefit of the combination over
the mono-product for the AQLQ, the applicant ind@d that this could be the result of the fact that
Study FSS- AS-30017 was not powered to de te a significant effect for this comparison. Overall,
the endpoints of daily asthma symptom scorem/ rescue medication use, and the percentage of
symptom-free days support the efficacy d%elhigh—strength combination, FS MDPI 200/12.5 mcg, in
providing a significant improvement in s@om-related endpoints.

Cumulatively, the applicant was o t@nion that there was evidence of benefit for all 3 dose
strengths in improving symptom- d endpoints despite the fact that statistical significance was not
reached in several endpoints. O

Nevertheless, CHMP conside&that the available results for the proposed FS MDPI low-strength

combination (FS MDPI 50 mcg) were not compelling and did not fulfil the requirements of the
clinical investigation treattment in Asthma (CHMP/EWP/2922/01 Rev.1) nor the fixed dose
guideline(EMA/CHM 68/2017) based on the following issues: positive results on lung function

statistically si nt improvement over the low-strength mono-product for any of the symptom-
related endpafhtsdn Study FSS-AS-301 and thus a clear benefit for symptoms or asthma control was
not consi eqi be shown. Therefore, CHMP considered that the proposed low-strength combination
was not iciently supported by the clinical efficacy data submitted. Based on the concerns expressed
by C , the applicant decided to withdraw the low-strength combination for BroPair Spiromax.

alone were consh& 0 be insufficient for approval; the low-strength combination did not show a
i

CHMP considered that a favourable clinical effect was demonstrated only for the mid- and
high-strength combination (FS MDPI 100/12.5 mcg and FS MDPI 200/12.5 mcg, respectively) in the
Asthma ‘step-up’ indication.

The final indication granted by CHMP is as follows:
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BroPair Spiromax is indicated in the regular treatment of asthma in adults and adolescents aged 12
years and older not adequately controlled with inhaled corticosteroids and ‘as needed’ inhaled short-
acting B2 agonists.

2.5.4. Conclusions on the clinical efficacy b
Overall, CHMP considered that a favourable clinical effect was demonstrated for the mid- gh-
strengths of BroPair Spiromax (FS MDPI 100/12.5 mcg and FS MDPI 200/12.5 mcg, ro@ely) in
the regular treatment of asthma in adults and adolescents aged 12 years and older adequately

controlled with inhaled corticosteroids and ‘as needed’ inhaled short-acting B> ago . The low-
strength of BroPair Spiromax (FS MDPI 50/12.5 mcg) was not considered appyo nd was thus

withdrawn by the applicant.

S
2.6. Clinical safety @
Introduction é

A total of 9 clinical studies in adult and adolescent patients h een completed and support the
safety of FS MDPI. The Phase 3 Safety Pool (Studies FS N and FSS-AS-30017) served as the
primary dataset for presentation and discussion of the s {%rofile of FS MDPI. Additionally, results
from the Phase 2/3 Safety Pool (Studies FSS-AS- S-AS-30017, FpS-AS-201, and FpS-AS-
202), a 26-week, open-label, long-term safety study (Study FSS-AS-305), and the other Phase 1
and 2 studies (FSS-AS-201, FpS-AS-101, FpS-AS@, and FSS-AS-10042) are presented where
relevant as supportive information for safety a@ ent.

Patient exposure &

In the Phase 3 Safety Pool, 1364 %ts received at least 1 dose of study drug and were included
in the safety population. Overall, ]6 tients (91%) completed 12 weeks of treatment. In the 12-
week studies, 542 patients recej eatment with FS MDPI.

In the Phase 2/3 Safety Pﬂ 25 patients received at least 1 dose of study drug and were
included in the safety pop ioh, and 2194 (83%) completed the study. Of the 2625 patients who
received at least 1 dose ony drug, 1511 (58%) patients were in the US and 1114 (42%) patients
were in other geograN’egions. Of the 2625 patients in the Phase 2/3 Safety Pool, 653 (25%)
patients were from @U, while within the non-US region, 59% (653) patients were from the EU.

There was a tgtaQWS patients in the Phase 3 Safety Pool, and of these, 27% (365) patients were
ithin the non-US region, 62% (365) patients were from the EU.

from the EU,&@
L 4
In the 2 afety study (Study FSS-AS-305), a total of 673 patients received at least 1 dose of
study dr d 595 patients (88%) completed 26 weeks of treatment.

In led Phase 3 studies, the median duration of exposure in the FS MDPI dose groups was 85

e mean duration of exposure across all FS MDPI doses combined was 83.0 days, while in the
pldegbo group it was slightly lower at 74.8 days because of the higher rate of premature withdrawal.
This difference needs to be considered in the interpretation of the adverse events results. The majority
of patients received >8 to <12 weeks of treatment (94% in the combined FS MDPI group and 80% in
the placebo group).
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In Study FSS-AS-305, exposure of study drug was comparable across treatment groups. The median
duration of exposure was 182 days (26 weeks) in all treatment groups, and the majority of patients
received treatment for between 22 and 26 weeks.

summarised in Table 28. A total of 3455 patients and healthy volunteers received at least oge of
study drug in the studies, of whom 904 received treatment with FS MDPI, all of whomr@ed the
doses proposed for commercialisation (FS MDPI 50/12.5, 100/12.5, and 200/12.5 mcg). otal of
2637 patients were randomly assigned to the 12-week studies FSS-AS-301, FSS- 17, FpS-AS-
201, and FpS-AS-202, and 2625 received at least 1 dose of randomised treatme i@these, 2194
patients completed 12 weeks of treatment, of whom 519 patients received tr ent with FS MDPI. In
the 12-week studies, 542 patients received treatment with FS MDPI; all of received the doses
proposed for commercialisation. A total of 674 patients were randomly assigngd to the 26-week study
(FSS-AS-305). Overall, 595 patients completed 26 weeks of treatment@hom 226 patients received
treatment with FS MDPI (FSS-AS-305).

Overall Extent of exposure
The number of patients and healthy volunteers treated in each of the individual studies with E@PI is

Table 28: (Summary of Clinical Safety): Number of F@nts and Healthy Volunteers
Who Received At Least One Dose of Randomised Treatment in the Clinical
Studies (Safety Analysis Set)

Number of patients/he
Placebo Fp MDPI (meg bid) FS MDPI (meg bid) O FLUTIDE FLOVENT FLOVENT ADVAIR DISKUS | Total
(bid) DISKUS DISKUS HFA (meg bid)
(meg) (meg bid) (meg)
12.5 25 50 100 | 200 | 400 | 100/ 50/ 100/ | 200/ [ 100/ | 100/ 100 100 250 110 220 1007 | 250/ | 500/

Study 6.25 | 12.5 | 125 h 25 S0 S0 50 S0
Phase 3 Safety Pool and/or Phase 2/3 Safety Pool (12-week, double-blind, placebo-controlle
FSS-AS-301 129 - - 129 | 129 | - - - 128 6 - - - - - - - - - - 641
FSS-AS- 144 - - - 145 | 146 | - - - 1438, 145 - - - - - - - - - - 723
30017
FpS-AS-201 104 103 104 | 104 | 103 - - - & - - - - 104 - - - - - - 622
FpS-AS-202 106 - - 107 | 107 | 106 | 107 - q - - - - - - - 106 - - - - - 639
Subtotal 483 103 | 104 | 340 | 484 | 252 | 107 = 28 | 269 | 145 - - - 104 106 - - - - - 2625
Long-term safety study (26-week, open-label) ?
FS8-AS8-305 | - ‘ - ‘ - | - | 127 | 125 | - - | - | 120 133 | - ‘ - ‘ - | - | - | 42" | 41* | - | 41 ‘ 44 | 673
Supportive safety studies (single-dose, crossover) Av
FS8-AS-201 - - - - (h’f 68" - [ - 67" 68° - - - - - 66° - - 69
FpS-AS-101 - - - . B St - - - - - - . - 18 - 18¢ - - - 18
FpS-AS-102 - - - - 3 3¢ - - - - - - - 30¢ - - - - - - - 3
FS5-AS- - - - - | - - - [ I TiL - - - 40 - - - - 400 | 40¢
10042
Subtotal 97 0 17 68 - 69 40 67 68 30 - 58 - 18 66 - 40 157
Total 483 103 34 T08 | 447 [ 124 | 68 | 128 | 458 | 318 | 67 68 30 104 164 42 59 66 41 84 | 3455
Source: FSS-AS-301 CSR, Bect, | FREZAS-3 R, Bection 10] FpS-AS-201 CSR, Bection 10] FpS-AS-202 CSR, Bection 10] FS5-AS-305 CSR, Bection 10]FSS-AS-201 CSR, Bection 10]

g
Fp$-AS-101 CSR, ection 10}#ps-A and FSS-AS-10042 CSR, Bection 10

2 inhalations twice a d¥
" | inhalation per day. \
© Due 1o crossover dcsﬁ of thé®rudy, more than 1 was received: however, patients are counted only once for the total.
Y

4 2 mhalations pgs dos§per day.

“ 4 inhalationgper flpge
bid=twice duily.Em—ﬂulicd:unu propionate multidose dry powder inhaler; F§ MDPI=fluticasone propionate/salmeterol multidose dry powder inhaler; HF A=hydrofluorcalkane.

A events

TheNadverse event profile was similar in the Phase 3 and Phase 2/3 Safety Pools and in the long-term
Study FSS-AS-305 and generally consistent with the established adverse event profile of Advair Diskus
and Advair HFA. Abnormalities identified upon oropharyngeal examination were reported as adverse
events of oral candidiasis, and included oral fungal infection, oropharyngeal candidiasis, and
oropharyngitis fungal.
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Overview of Treatment-Emergent Adverse Events

The treatment-emergent adverse event profile was found to be similar within and across studies for all
FS MDPI treatment groups. The few instances of differences need to be considered in the context of
the longer duration of exposures in the FS MDPI groups relative to the placebo and the differegces in
design between the Phase 2 and Phase 3 studies.

Common Adverse Events @

In the Phase 3 Safety Pool the incidence of patients who had treatment-emergent at events
(TEAEs) was similar for FS MDPI treatment groups (36% to 42%) compared with theNglacebo group
(36%). In the Phase 2/3 Safety Pool, the incidence of patients who had TEAEs wa@i ar for FS MDPI
treatment groups (36% to 42%) compared with the placebo group (33%).

In the Phase 3 Safety Pool, the System Organ Classes (SOCs) with the hig incidence of adverse
events (across all treatment groups) were infections and infestations (17%,toJ29%); respiratory,
thoracic and mediastinal disorders (5% to 11%); nervous system disor; 2% to 9%);

musculoskeletal and connective tissue disorders (2% to 7%); gastrojntestinal disorders (2% to 8%);

and injury, poisoning and procedural complications (1% to 5%). AlfNether SOCs had incidences of

adverse events <5% in any FS MDPI treatment group. In the Ph /3 Safety Pool, the incidence of

adverse events by SOCs had a similar distribution. %
t

In both the Phase 3 and Phase 2/3 Safety Pools, 6 differerqea ent-emergent adverse events
occurred in at least 3% of patients in any FS MDPI trea@w group and were more common in any FS
MDPI treatment group than in placebo-treated patien ese 6 PTs for which the incidence was
higher in the FS MDPI-treated patients than in placgbo were nasopharyngitis, cough, headache, URI,
back pain, and oral candidiasis. 6

In Study FSS-AS-305, the incidence of patie@ho had severe treatment-emergent adverse events,
serious treatment-emergent adverse eve“r an adverse event causing withdrawal was low (£10%
in any treatment group). The incidence @f patients who had treatment-related treatment-emergent
adverse events was lower among the PI treatment groups (8% for both mid- and high-strength
groups) compared with the Advair@ treatment groups (10% and 18% for mid- and high-strength
groups, respectively). The incide patients who had treatment-emergent adverse events was
similar in all study groups (652 @ 77%). The SOCs with the highest incidence of adverse events
across the treatment groups Wwere infections and infestations (42% to 59%); respiratory, thoracic and
mediastinal disorders (17 28%); injury, poisoning and procedural complications (2% to 17%);
gastrointestinal disorders (6% to 15%); musculoskeletal and connective tissue disorders (2% to 15%);
nervous system disyb (2% to 12%); general disorders and administration site conditions (5% to
11%).

In the Phase ), afd Phase 3 Safety Pools, asthma exacerbations occurred at a similar frequency
within and,acdkos$ all FS MDPI treatment groups (1% to 4%). Asthma exacerbations were reported at a
higher paﬁage of patients treated with placebo (11% to 12%). The incidence of severe asthma
exacer was low (£1%) across all treatment groups. The incidence and severity of adverse

ev t@re not dependent on disease severity.

ncidence and severity of adverse events were similar in Studies FSS-AS-301 and FSS-AS-30017,
despite a milder asthma severity in Study FSS-AS-301. Similarly, the incidence and severity of adverse
events did not vary systematically with the dose of ICS used (an indication of a patient’s asthma
severity).
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Table 29: (Clinical Overview): Brief Summary of Treatment-Emergent Adverse
Events by Treatment Group: Long-Term Safety Study FSS-AS-305

ICS cohort ICS/LABA cohort
Mid-strength High-strength Mid-strength High-strength
Fp MDPI | FLOVENT Fp MDPI | FLOVENT FS MDPI ADVAIR FS MDPI ADVAIR

100 meg HFA 200 meg HFA 100/12.5 meg DISKUS 200/12.5 meg

N=127 110 meg N=125 220 meg N=120 250/50 meg N=133
Number of patients with N=42 N=41 N=41
At least | TEAE B3 (67) 29 (69) 83 (66) 29(71) 9277y 29(71) 86 (65)

3

At least | severe TEAE 8(6) 3T 11(9) 3T 8(7) 1(2) 12(9)
At least | treatment-related TEAE 10 (&) 2(5) 6(5) 5(12) 9(¥) 4(10) 11 (B]’
At least | severe treatment-related 1] 0 1] 0 0 0 0 1]
TEAE
At least | serious TEAE 7(6) 2(3) & (6) 37 6(3) 2(3) (10 3
At least | TEAE causing 202 1(2) 1] 1(2) 3(3) 2i5) () 1(2)
withdrawal
At least | nonserious TEAE 85 (67) 27 (64) 82 (66) 29(71) 91 (76) 28 (6E ‘8.‘3 (64) 29 (66)
At least | TEAE resulting in death 1] 0 1] 0 0 Al'] 0 1]
Source: Module 2.7.4[Table 28§; FSS-AS-305 CSR, Bummary 15.3.1.1.1.
* Patients may have reported more than | adverse event.
" If patients report an adverse event more than once, the greatest severity is presented for that event.
Fp MDPI=fluticasone propionate multidose dry powder inhaler; FS MDPI=fluticasone propionate/salmeterol xinafoate multidose dry powder inhaler;

HF A=hydrofluoroalkane; I1CS=inhaled corticosteroid; LABA=long-acting Pz-agonist; N=number of patients IEAE=treatment-emergent adverse event.

Notes: The denominator for calculating percentages is the number of patients in the safety population in a giv eatment group. Patients are counted only once
in each category.

Table column titles reflect the treatment arm (product). as described in Module 2.7.3, .

Adverse Drug Reactions Q
The treatment-emergent adverse events that occurred i Qst 3% of patients in any FS MDPI
treatment group in the Phase 3 Safety Pool and weréx common in FS MDPI-treated patients than
placebo-treated patients, which are known common advérse reactions related to treatment with
Fp/salmeterol in an asthma population, were nas ryngitis, headache, cough, oral candidiasis
(including oropharyngeal candidiasis, oral fun ection, and oropharyngitis fungal), and back pain
(Table below).

Treatment-emergent adverse events thﬁ&(ﬂrred in at least 3% of patients in any FS MDPI treatment
group in Study FSS-AS-305 are simila e profile observed in the Phase 3 Safety Pool studies and
are known common adverse reac Qted to treatment with FS in an asthma population, including
urinary tract infection (URI) or inf ation, bronchitis, cough, headache, nausea, vomiting, and
musculoskeletal pain. Overall, iew of the reported adverse events revealed no new safety issues
with FS MDPI treatment com@e with Advair Diskus or Seretide Accuhaler.

Table 30: Adverse R ons With =23% Incidence With FS MDPI, and More
Common Than Placeboin Patients With Asthma: Phase 3 Safety Pool

‘ \ Number (%) of paliems:I

% Fp MDPI (meg bid) FS MDPI (meg bid)
MedDRA 17.0 prewrQ~ Phl[“:'f;;’ 50 100 200 Combined | 50/12.5 | 100/12.5 | 200/125 | Combined
term e N=129 | N=274 | N=146 N=549 N=128 N=269 | N=145 N=542
Numhemfpagemﬁm/t‘ 99(36.3) | 44(341) | 9333.9) | s0(aty | 197(359) | 46359) | 9635.7) | e1 a2y | 203373
least 1 advegse N
Nasophary N 12 (4.4) 7(5.4) | 16(58) | 7(4.8) 30(5.5) 11(8.6) | 13(4.8) | 10(69) 34 (6.3)
Headachew, 12 (4.4) 2(1.6) | 20073) | 7(48) 29(5.3) 7(5.5) 13(48) | 428 24 (4.4)
cqgh NS 7(2.6) 206 | sas | 564 12(22) 323 | 1060 | 107 14 (2.6)

e Widiasis 2(0.7) 4(3.1) 8 (2.9) 7(4.8) 19 (3.5) 2(L6) 6(2.2) 5(3.4) 13 (2.4)
| B pain 5(1.8) 0 415 | 204 6(L1) 430 | 207 0 6(1.1)

Source: Module 2.7 4, [Table 21

* Patients may have reported more than 1 adverse event.

" Incidence includes adverse events of oral candidiasis, oral fungal infection, eropharyngeal candidiasis, and eropharyngitis fungal.

hid=twice daily; Fp MDPI=fluticasone propionate multidose dry powder inhaler; FS MDPI=fluticasone propionate/salmeterol xinafoate multidose dry powder
itthaler; MedDRA=Medical Dictionary for Regulatory Activities: N=number of patients in Phase 3 Safety Pool.

Note: Preferred terms are sorted by descending order of incidence within the FS-combined dose group.
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Within the Phase 3 and Phase 2/3 Safety Pools, the reports of hypersensitivity reactions were low, no
patients treated with FS MDPI had an adverse event of anaphylactic shock or angioedema, and the
incidence of infections and infestations was similar across study groups. Treatment-emergent adverse
events that occurred in at least 3% of patients in any FS MDPI treatment group in the Phase 3 Safety
Pool and are known common adverse reactions related to treatment with Fp and salmeterol in patients
with asthma include URI or inflammation, cough, headache, and musculoskeletal pain.

Adverse reactions observed in the studies with FS MDPI are the same as those already k Q’or the

combination of the active substances. '{\
Serious adverse event/deaths/other significant events O

Serious Adverse Events &

A total of 22 patients reported treatment-emergent serious adverse events,injthe Phase 3 and Phase
2/3 Safety Pools, with a similar incidence observed among treatment g@ (0% to 2%). Asthma was
reported as a serious adverse event by 4 patients who received placgbo ahd 1 patient who received FS
MDPI 200/12.5 mcg. All other treatment-emergent serious advers Qents occurred in 1 patient each.
Only 3 patients (2 patients treated with placebo and 1 patient tréﬂ with FS MDPI 200/12.5 mcg)
reported a serious adverse event (asthma) considered by the tigators to be related to the study
drug; 3 events were considered by the investigators to be

In Study FSS-AS-305, the incidence of serious adverse @wts (5% to 10%) was higher than that
observed in the Phase 3 or Phase 2/3 Safety Pools (0 %), with similar incidences across FS MDPI
and Advair Diskus treatment groups. Forty-four patients had 1 or more serious adverse events during
this study. The incidence of serious adverse evenms similar between the treatment groups within
the ICS/LABA cohorts. As in the Phase 3 and l% 2/3 Safety Pools, asthma exacerbation was the
most frequently reported serious adverse eyvent (24 patients overall): FS MDPI treatment groups (3%

to 6%) and Advair Diskus groups (2% t No serious adverse event in any of the FS MDPI groups
was considered by the investigator to ted to study drug.

Death

One death was reported in the PI clinical development programme. The patient (in Study FSS-
AS-30017) received FS MDP 2.5 mcg and had a fatal adverse event of jaundice that was
considered by the investi d the sponsor to be not related to the study drug. The reported cause

of the jaundice was fulmin hepatitis progression. It was not known whether the patient had pre-
existing abnormalities.

Adverse Events oé@al Interest
L 4
A detailed ev i0n of adverse events due to localised infections of the mouth and pharynx with

Candida ahbic@paradoxical bronchospasm and upper airway symptoms, immediate hypersensitivity
reactioni@ence of immunosuppression, hypercorticism and adrenal suppression, reduction in bone
miner ity or associated consequences (i.e., vertebral fractures), effects on growth, hypokalaemia
an h@lycaemia, potential cardiovascular and central nervous system (CNS) effects, glaucoma and

s, and eosinophilic conditions and Churg-Strauss Syndrome was performed to evaluate these
kndwn issues associated with the use of Advair Diskus.

Within the Phase 3 and Phase 2/3 Safety Pools, no new safety concerns were identified. Reports of
hypersensitivity reactions were low, no patients treated with FS MDPI had an adverse event of
hypersensitivity, anaphylactic shock, or angioedema, and the incidence of infections and infestations
was similar across study groups. All of the reported hypersensitivity reactions were considered to be
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not treatment related. In the long-term safety Study FSS-AS-305, 1 patient treated with FS MDPI
100/12.5 mcg reported an adverse event of mild angioedema that was considered by the investigator
to be not related to study drug. There were no adverse event reports of hypercorticism, adrenal
suppression, decreased bone mineral density or associated consequences (i.e., vertebral fractures),
glaucoma, cataracts, eosinophilic conditions, or Churg-Strauss syndrome adverse events acros$the
Phase 2 and Phase 3 studies. 6

Although 1 patient treated with placebo had mild bronchospasm in a Phase 3 study, ther no
adverse event reports of bronchospasm in patients treated with FS MDPI across the Pﬂx and Phase
3 studies.

Adverse Events in Adolescents O

FS MDPI was generally well tolerated in the adolescent population with an a &vent profile similar
to that seen in adults. There was no apparent difference in the adverse eve file with regard to
age, nor was there evidence of an effect of age on the adverse event profj FS MDPI as compared

with placebo.

There were no reports of hypercorticism, adrenal suppression, decr&ed bone mineral density or
associated consequences (i.e., vertebral fractures), glaucoma, cdtéracts, eosinophilic conditions, or
Churg-Strauss syndrome adverse events across the Phase 2 hase 3 studies. Although effects on
growth were not specifically evaluated in the FS MDPI pro no adverse growth effects were
reported for the 58 patients 12 to 17 years of age. @

There was no apparent difference in the adverse even gle of FS MDPI compared to that of the
already marketed combination. O

Laboratory findings Q

No clinically meaningful differences (ver &dive comparators or placebo) or patterns of abnormality
associated with FS MDPI administratio m observed in clinical laboratory evaluation parameter
values across the clinical studies inclttded’in the clinical development programme. There were no cases
of elevated alanine aminotransfer

ULN. O

Although incidental abnormg ies in potassium or glucose elevations were reported, there were no

23X upper limit of normal (ULN) with elevated total bilirubin >2x

clinically meaningful diffe s (versus Advair Diskus or placebo) or potentially clinically important
trends with FS MDPI administration.

Vital Signs and Electr diograms

clinically impg@rtant trends in vital signs (pulse rate and blood pressure), ECG intervals, or overall ECG
assessm N ociated with FS MDPI administration across the clinical studies included in the clinical
develop programme. No controlled study data with continuous 24-hour ECG monitoring were

coIIec@ ing FS MDPI.

i Examinations

There were no;@ly meaningful differences (versus Advair Diskus or placebo) or potentially

Across all clinical studies included in the clinical development programme, the greatest number of
shifts in physical examination findings from normal to abnormal were reported for chest and lungs in
the placebo groups. Overall, shifts from normal to abnormal in physical examination findings across all
treatment groups were few and sporadic.

Oropharyngeal Examination
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Safety was monitored by oropharyngeal examinations. Patients who demonstrated oropharyngeal signs
consistent with oral candidiasis were evaluated by obtaining and analysing a swab of the suspect area.
Any unfavourable, clinically significant change relative to baseline was reported as an adverse event.
The incidence of positive swab test results was higher among patients treated with FS MDPI compared
with placebo and similar to ADVAIR DISKUS. b

In the Phase 3 Safety Pool, the incidence of patients who reported an adverse event of o
candidiasis, including oropharyngeal candidiasis, appeared to be dose-related with hlghe zénces
reported in FS MDPI-treated patients (1.6% to 3.4%) compared with placebo-treate s (0.7%).
As seen with other fluticasone-containing products, the incidence of oral candidiasis o@rs to be
related to the dose of fluticasone.

In the Phase 2/3 Safety Pool, the incidence oral candidiasis, including oral mfectlon,
oropharyngeal candidiasis, and oropharyngitis fungal, was higher in the FS reated patients
(1.6% to 3.4%) compared with the placebo group (0.4%).

In the long-term study (Study FSS-AS-305), the incidence of oral cansis was highest in patients
treated with high-dose ADVAIR DISKUS (11%). The incidence of onQandidiasis was similar across the
remaining treatment groups across the ICS/LABA cohorts (4% t

Asthma Exacerbations q

Asthma exacerbations were categorised as mild, moderat evere at the investigator’s discretion.
Severe asthma exacerbations were defined as requirin t mic corticosteroids for >3 days,
hospitalisation, or emergency room visitation and we IabeIIed as serious adverse events in the

Phase 3 and FSS-AS-305 studies.

In the Phase 2/3 and Phase 3 Safety Pools, as Q(acerbations occurred at a lower frequency within
and across all FS MDPI treatment groups (1%@/0) compared to placebo (11% to 12%); the
incidence was highest in the placebo groupfin Study FSS-AS-30017, reflecting the more severe disease
in this study. The incidence of severe asthma exacerbations was low (<1%) across all treatment
groups.

The incidence of asthma exacerba that were recorded as serious adverse events in Study FSS-AS-
305 was primarily a result of tl-m ocol definition. Initially, an asthma exacerbation was reported as
a serious adverse event if it e criteria for a severe asthma exacerbation. After a protocol
amendment, however, a a exacerbation was reported as a serious adverse event only if it met
the standard criteria for aQous adverse event.

Within the ICS/LAB |n Study FSS-AS-305, the incidence of asthma exacerbation regardless of
severity was simil een patients treated with FS MDPI and those treated with Advair Diskus at
the mid-streng hQ[ll%] and 5 [12%] patients, respectively). However, in the high-strength
ICS/LABA com he incidence was greater in the FS MDPI group (20 [15%] patients) than in the

Advair Digk up (3 [7%] patients). This open-label safety study was not designed to evaluate
treatme erences in asthma exacerbation incidence. Prior history of asthma exacerbations was not
collec d was not used to ensure proper balance in randomisation across the treatment groups.

Th oc statistical analyses were performed to determine if the incidence of asthma exacerbations

ifferent across treatment groups. This analysis indicated that the incidence of asthma
exacCerbation events was not different between the FS MDPI and Advair Diskus groups, at both the
mid- and the high-strengths in the ICS/LABA cohorts. The Applicant considered that the most likely
explanation for the apparent differences is the rarity of the events and the smaller numbers of patients
in the active comparator groups relative to the study drug groups (3:1 randomisation ratio).

Urinary Cortisol Assessments
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Exogenously administered ICSs can result in suppression of endogenous corticosteroid production,
especially at higher doses, thus 24-hour urine cortisol assessments were performed in Studies FSS-AS-
305 and FpS-AS-202. Differences in urine cortisol between treatment groups within cohorts were
minimal, and there was no apparent trend for greater or lesser changes for study drug treatment
compared with active comparator treatment. The magnitude of the changes did not appear to hcrease
between weeks 14 and 26. In Study FSS-AS-305, there was no apparent trend for greater or ér
changes from baseline in urine cortisol level for FS MDPI or Advair Diskus groups. Adverse gyepts
associated with low urine cortisol findings were not reported for any patients in the F§ M or Advair

Diskus groups. {\
Safety in special populations QO

There was no apparent evidence of an effect of sex (male or female), age (&17 years, 18 to 64
years, or 265 years), or race (white, black, or other races) in subgroups with feasonable sample sizes
(i.e. >10) on the adverse event profile of FS MDPI as compared with adli omparators or placebo.
Thus, the applicant concluded that no dose adjustment for these factors I§ needed.

The incidence of adverse events was higher among patients in t ompared with the non-US but
appeared to be balanced between placebo and active treatme ps.

Adolescent population Q
FS MDPI was generally well tolerated in the adolescent @A ation with an adverse event profile similar
to that seen in adults. There was no apparent differen the adverse event profile with regard to
age, nor was there evidence of an effect of age o e adverse event profile of FS MDPI as compared
with placebo.

Pregnancy and Lactation Q

There are no adequate and weII—controlléﬁies in pregnant women that specifically test the effects
of FS MDPI on pregnancy. However, t parator products, Advair Diskus or Seretide Accuhaler, are
recommended for use during pre @nly if the potential benefits justify the risk to the foetus.
Current asthma guidelines call fof%use of moderate dose ICSs or corticosteroids with a LABA, in the
treatment of moderate asthma@regnant women and for combination therapy in severe asthma.

usage and isolated anore tresia. A combination of a beta-agonist and ICS was associated with an

increased risk of om lo and renal dysplasia. Since the data are insufficient to determine if there

is any added risk to etus from the treatment, FS MDPI should be used during pregnancy only if
@tweigh the potential risks.

the potential be%
L 4
There are als ll-controlled human studies that have investigated the effects of FS MDPI on pre-
term labour our at term. Because of the potential for beta-agonist interference with uterine

contracti \e of FS MDPI during labour should be restricted to those patients in whom the benefits

Analyses of human birth dege databases have demonstrated a possible association between ICS
cel

cIearI;@ igh the risks.

Th no data from controlled trials on the use of FS MDPI by nursing mothers. It is possible that
low concentrations of Fp and salmeterol may appear in breast milk, but they are unlikely to affect

the nursing infant.

The following are known from the already approved combination:

Fertility
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There are no data in humans. However, animal studies showed no effects of salmeterol or fluticasone
propionate on fertility.

Pregnancy

A large amount of data on pregnant women (more than 1000 pregnancy outcomes) indicates
malformative or feto/neonatal toxicity related to Seretide. Animal studies have shown reprodu
toxicity after administration of B2 adrenoreceptor agonists and glucocorticosteroids.

Administration of Seretide to pregnant women should only be considered if the expecfe& efit to the
mother is greater than any possible risk to the foetus. {

The lowest effective dose of fluticasone propionate needed to maintain adequat @-xa control should
be used in the treatment of pregnant women. &

Breastfeeding 0

It is unknown whether salmeterol and fluticasone propionate/metabolit@e excreted in human milk.

Studies have shown that salmeterol and fluticasone propionate, an@eir metabolites, are excreted
into the milk of lactating rats.

A risk to breastfed newborns/infants cannot be excluded. A d jon must be made whether to
discontinue breastfeeding or to discontinue Seretide thera ering the benefit of breastfeeding
for the child and the benefit of therapy for the woman. Oc

Safety related to drug-drug interactions and ot%nteractions

Drug-drug interactions have not been studied i S MDPI clinical programme, however drug-drug
interactions with the components contained in MDPI have been described for Advair Diskus and

Seretide Accuhaler. &

The drug-drug interactions of the alre &%rketed product have been included in the approved SmPC
in section 4.5 Interaction with oth inal products and other forms of interaction.

No additional drug-drug interactj bere observed during the trials with FS MDPI.
Hepatic and Renal Impairme(

Formal PK studies using FQ)PI have not been conducted in patients with hepatic or renal

impairment. \

Discontinuatio o adverse events

L 4
Withdrawals <um Adverse Events

¢
In the P \and Phase 2/3 Safety Pools, the incidence of adverse events leading to withdrawal was
low an ar across treatment groups (0% to 3%). In the Phase 2/3 Safety Pool, asthma was
reper s an adverse event leading to withdrawal by 5 (1.0%) patients who received placebo and 1
(0.2%) who received FS MDPI 200/12.5 mcg.

Similar rates of withdrawal due to worsening asthma were seen among patients who received the low
and mid doses in Study FSS-AS-301 (FS MDPI 50/12.5mcg: <1%, FS MDPI 100/12.5 mcg: 0%) and in
Study FSS-AS-30017 (FS MDPI 100/12.5 mcg: <1%). A slightly higher withdrawal rate of 3% due to
worsening asthma was observed at the high dose of 200/12.5 mcg. Patients treated with FS MDPI in
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each Phase 3 study withdrew due to worsening asthma at lower rates compared to patients who
received placebo (Study FSS-AS-301: 3%; Study FSS-AS-30017: 13%).

Among the adverse events that led to withdrawal from the study, the adverse events of URI and
tachycardia were considered related to treatment with FS MDPI.
EQNO

single adverse event preferred term was reported as a reason for withdrawal for more tha tient.
Within and across the ICS/LABA cohorts, the incidence of these events was relatively sin@ In the FS
MDPI and Advair Diskus groups, the adverse events (in 1 patient for each group of evénts) of
dizziness, nausea, and vomiting; gastroesophageal reflux disease; chest discomfor; ging jittery, and
cough; pain in extremity; rhinitis allergic; and asthma led to withdrawal from th .

In the long-term safety study, 11 patients overall withdrew from the study due to adverse ei

The percentage of withdrawals due to adverse events (~1%) is considered I% wever, there were
imbalances between FS MDPI and active comparator. 0

Post marketing experience

Cumulatively, from post-marketing data sources (including non- & reactions originating from
solicited reports), from the date of launch in April 2017 until %019, 108 case reports concerning
Airduo Respiclick (salmeterol + Fp) were received and proces ib the applicant global safety
database. Out of these 108 cases, 19 were assessed as setiious. Fifteen of these 19 cases were from
the same literature article titled “Inhaled corticosteroid ed adrenal suppression detected by poor
growth and reversed with ciclesonide”. None of these published cases are for FS MDPI/Airduo
Respiclick as it was approved after the publicationds submitted to the journal.

Although primary adrenal disorders are uncom this patient population and more likely to be
associated with the use of systemic corticosteQ adrenal suppression remains an important
identified risk linked to fluticasone use. Syistemic adverse effects may occur with any ICS, particularly
at high doses prescribed for long period

From the efficacy point of view, n anificant efficacy or effectiveness information was revealed in
the reporting period. (6

Overall, from the data review @j analysed originating from post-marketing sources, no new safety
issues and no signals were j tified during the reporting period.

There is no marketing exp nce with FS MDPI, since it has not been marketed yet. It appears that no
new safety issues an&signals were identified during the reporting period for the combination of Fp

and salmeterol. @

L 4
2.6.1. Di@swn on clinical safety
L 4

Introduci

A tota@ clinical studies in adult and adolescent patients have been completed and support the

sa of FS MDPI. The Phase 3 Safety Pool (Studies FSS-AS-301 and FSS-AS-30017) served as the
prignary dataset for presentation and discussion of the safety profile of FS MDPI. Additionally, results
from the Phase 2/3 Safety Pool (Studies FSS-AS-301, FSS-AS-30017, FpS-AS-201, and FpS-AS-202),
a 26-week, open-label, long-term safety study (Study FSS-AS-305), and the other Phase 1 and 2
studies (FSS-AS-201, FpS-AS-101, FpS-AS-102, and FSS-AS-10042) are presented where relevant as
supportive information for safety assessment.
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The demographics for the Phase 2/3 Safety Pool were overall similar to the reported prevalence of
asthma in children, females, and males and are considered to be representative of the population
proposed for treatment (i.e. patients who require regular treatment of asthma aged 12 years and
older).

Patient exposure b

A total of 3455 patients and healthy volunteers received at least 1 dose of study drug in th@dies, of
whom 904 received treatment with FS MDPI, all of whom received the doses proposed f
commercialisation (FS MDPI 50/12.5, 100/12.5, and 200/12.5 mcg). A total of 2637 S were
randomly assigned to the 12-week studies FSS-AS-301, FSS-AS-30017, FpS—AS—Zégd FpS-AS-202,

and 2625 received at least 1 dose of randomised treatment. Of these, 2194 pati mpleted 12
weeks of treatment, of whom 519 patients received treatment with FS MDPI. he’12-week studies,
542 patients received treatment with FS MDPI; all of whom received the do oposed for

commercialisation. A total of 674 patients were randomly assigned to the 6-Week study (FSS-AS-
305). Overall, 595 patients completed 26 weeks of treatment, of whon‘% patients received
treatment with FS MDPI (FSS-AS-305).

Adverse events {

The numbers of patients and healthy volunteers studied are c%aered sufficient for the well-studied

and well-known fluticasone propionate and salmeterol acti? nces.

No new safety signals were detected during the phase es with FS MDPI.

A greater proportion of patients withdrew early because“f worsening of asthma in the placebo
compared to the active treatment groups. This w ore evident in the Phase 2 studies where all
patients meeting stopping criteria for worsenin, a were withdrawn, unlike in the Phase 3 studies.
This resulted in a longer duration of exposure ifnthe active treatment groups compared to the placebo

group. &

In the 3 Phase 2 studies and 3 Phase &des, the safety results for FS MDPI were overall similar to
those of the comparator markete Advair Diskus.

However, in Study FSS-AS-305Q were slight imbalances in the incidence of asthma exacerbations.
Upon request by CHMP, the ﬁ nt clarified that this safety study was not designed to detect
differences in the incidenc sthma exacerbations, and there was no collection of baseline asthma

exacerbation rates within reatment groups. Moreover, asthma exacerbation events were relatively
rare and, particularly ifniew of the 3:1 randomisation ratio, the imbalance seen was likely due to
chance, according t applicant. Furthermore, pre-amendment protocol, which stipulated that any

severe asthma e@ ation had to be reported as a serious adverse event, may have inflated the
number of ast xacerbations that were considered serious adverse events. Numerically more
asthma and severe asthma exacerbations were observed in the long-term study FSS-AS-305 than in
both Stu \SS-AS-301 and FSS-AS-30017. While it is challenging to make direct comparisons
between@ from different studies, there are a humber of factors that likely contributed to these
obser ifferences. The patients enrolled in the FS MDPI treatment groups in Study FSS-AS-305 had
IVgly more severe asthma. Also, the fact that Study FSS-AS-305 was more than twice the duration
of'Study FSS-AS-30017 may have contributed to the larger number of asthma exacerbations observed.
As a result, an ad hoc analysis was conducted to compare exacerbations between treatments.
Considering that the analysis found no difference in asthma exacerbations between the treatments, the
most likely explanation for the apparent differences is the rarity of the events and the smaller numbers
of patients in the active comparator groups relative to the study drug groups (due to the 3:1
randomisation ratio in favour of the study drug groups). While the overall number of asthma
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exacerbations reported in the study was low and analysis showed that there were no differences
between treatment groups, asthma exacerbations were examined in subgroups by age, gender, and
race. Within each treatment group, none of the subgroups was disproportionately affected with asthma
exacerbations. Analyses of the combined data for FS MDPI and Advair Diskus determined that the
percentages of patients with asthma exacerbations did not differ greatly across the subgroups,
Subgroups with greater numbers of asthma exacerbations were part of subgroups that were

larger than the subgroups with smaller numbers of exacerbations, and this most likely accountgd for
the small differences. This was supported by CHMP. .

The Applicant claimed that FS MDPI would offer an option for some patients who areﬁhe to tolerate
the currently available products, due to the lower doses presented within BroPair @max.
Nevertheless, it should be noted that no large difference in safety profiles we@ when comparing
the FS MDPI to Advair Diskus. Furthermore, the applicant confirmed that thgflinteal development
programme for FS MDPI did not include clinical trials designed to assess supeidrity of the safety profile
of FS MDPI versus Advair Diskus, and no a priori statistical analysis was,i ented to compare the
safety profiles of the 2 ICS/LABA treatments. The Applicant has provid@idence that the MDPI
device is most likely safe when used with the SABA rescue medicatjén albuterol. In the case of FS
MDPI, significantly lower amounts of both fluticasone and salme |"are used which could probably be
associated with lesser adverse events compared to approved t&s. However, based on the clinical
safety design, no firm conclusion can be made. 6

Frequently reported adverse events that occurred in at | % of FS MDPI-treated patients and more
commonly than in patients treated with placebo include sopharynagitis, cough, URI, and headache,
which were not more common among active treatme\’hatients relative to placebo, and oral
candidiasis, which occurred primarily among actix@atment patients as expected with the drug class.

Serious adverse event/deaths Q

There was no apparent difference in the erse event profile of FS MDPI compared to that of the
already marketed combination. ‘ )

One death was reported in the FS I glinical development programme which was considered by the
investigator and the sponsor not t related to the study drug.

Laboratory findings

associated with FS MDPI a nistration were observed in clinical laboratory evaluation parameter
values across the clinical studies included in the clinical development programme. This was agreed by

CHMP. /O
Safety in spec@/ations

There was.ncéyarent evidence of an effect of sex (male or female), age (12 to 17 years, 18 to 64
years, ocl)'&/ears), or race (white, black, or other races) in subgroups with reasonable sample sizes
(i.e. >1 the adverse event profile of FS MDPI as compared with active comparators or placebo.
Thus, Wiefapplicant concluded that no dose adjustment is needed.

No clinically meaningful d@ces (versus active comparators or placebo) or patterns of abnormality

y in patients from Studies FSS-AS-301 and FSS-AS-30017 who were treated with FS MDPI aged
65 years and older was reviewed in detail upon request by CHMP. In these studies, there were no
serious adverse events or deaths reported in the patients aged 65 years and older. In the other studies
(Studies FpS-AS-201 and FSS-AS-305), there were a total of 6 patients, aged 65 years and older, who
experienced serious adverse events [Study FpS-AS-201: 1 serious adverse event of volume depletion
(placebo); Study FSS-AS-305: 1 serious adverse event of malignant melanoma (Advair Diskus 250/50
mcg), 1 serious adverse event of arthritis (FS MDPI 200/12.5 mcg), 1 serious adverse event of
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pneumonia (Advair Diskus 500/50 mcg), 1 serious adverse event of basal cell carcinoma (FS MDPI
200/12.5 mcg), and 1 serious adverse event of pulmonary mass, benign nodule (Fp MDPI 200 mcg)].
Overall, for the FS MDPI treatments in Studies FSS-AS-301 and FSS-AS-30017, the incidence of total
adverse events in patients aged 65 years and older was slightly higher than that in patients younger
than 65 years old (42.6% vs 36.9%, respectively), a difference reflective of the increased pre nce
of comorbid conditions in the elderly. The evaluation of safety concluded that the overall inci ﬁof
adverse events was comparable between the younger and older age groups. The events oc@’rg with
a slightly increased incidence in the elderly group are common in this age group. Thus, t were no
trends to suggest that the older population differs substantially from the rest of the p.(N ion with

respect to safety.

Upon request by CHMP, the applicant clarified that the safety profile of BroPai ;ax did not differ
between adolescent patients and adults. Although the number of adolescen% ded was rather
limited, CHMP agreed that the available safety data are considered sufficien he evaluation of the
safety profile of FS MDPI in adolescents.

FS MDPI demonstrated a favourable safety profile in the regular treatmenRt of asthma in patients aged
12 years and older. The results from both pooled analyses and individual studies evaluating FS MDPI
treatment are consistent with the extensively characterised profi@the currently available inhaled
ICS/LABA combination drug, Seretide Accuhaler, and include %rlasopharyngitis, sinusitis, oral
candidiasis, cough, bronchitis, headache, nausea, vomiting sculoskeletal pain. No new safety
issues were identified for all doses of FS MDPI evaluateb

Safety related to drug-drug interactions \

Drug-drug interactions have not been studied in Q S MDPI clinical programme, however drug-drug
interactions with the components contained in FSMPPI have been described for Advair Diskus and
Seretide Accuhaler. Those have been adequateMgreflected in the SmPC.

Discontinuations due to adverse events C&

The percentage of withdrawals due t@erse events (~1%) is considered low.

Long-Term Safety b

The known history of system{end local corticosteroids and B2-adrenoceptor agonist drugs has shown
that long-term use may r in immunosuppression, hypercorticism and adrenal suppression,
reduction in bone mingral deRsity or associated consequences (i.e. vertebral fractures), growth effects,
cardiovascular effec%5 effects, and glaucoma and cataracts, especially at higher doses. ICS use in
patients with asthmathads not been associated with evidence of immunosuppression, nor was any
evidence of i @ppression found in the Phase 3 or Phase 2/3 Safety Pools. In the long-term
study (Study S-305), there was no evidence of opportunistic or severe infections suggestive of
immunosuf lon with FS MDPI or Advair Diskus treatment. No instances of the adverse events
hyperco%w and adrenal suppression, reduction in bone mineral density or associated consequences
(i.e. v, al fractures), growth effects, and glaucoma and cataracts were observed. Nevertheless,
an@NpYime with similar products of the same class, appropriate warning has been included in section
he SmPC.

Overall, there were no safety concerns for any of the 3 dose strengths of FS MDPI. The clinical safety
development programme has confirmed that FS MDPI is a well-tolerated and effective treatment for
adult and adolescent patients with asthma. The number of studies as well as the number of adult
patients (<65 years of age) are considered sufficient to draw conclusions on the safety of the
combination of fluticasone propionate and salmeterol, especially when combination of the same active
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substances have been extensively studied, approved and marketed (e.g. Advair Diskus or Seretide
Accuhaler).

From the safety database all the adverse reactions reported in clinical trials and post-marketing have

been included in the Summary of Product Characteristics. 2

2.6.2. Conclusions on the clinical safety

Overall, the clinical safety assessment of FS MDPI is considered comprehensive and ad@ to
support an approval of the mid- and high-dose strengths for the treatment of Asthmalin Both Adult and
adolescents aged 12 years and older.

Safety concerns

2.7. Risk Management Plan §

Important identified risks e  Paradoxical bronchospasﬂk
®  Systemic effects of r&teroids (including growth
retardation in adol s 12 years and older)

° Life-threatening@fa al asthma events with long-acting
adrenergic B tor agonists

&
Important potential risks e  Risk of prekfbing error (confusion between the dosages)
with po ial inadequate control of asthma

e Drudinteractions (with B-adrenergic blockers and strong
inhibitgrs of CYP3A4)

Missing information ° C&in pregnant or breastfeeding women

Pharmacovigilance plan 60

Additional pharmacovigilance @ements are not considered necessary and routine
pharmacovigilance activities%considered sufficient to monitor the benefit-risk profile of the product
and to detect any safety rns.

>
S
5
<Q
D
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Risk minimisatio

n measures

Safety concern

Risk minimisation measures

Pharmacovigilance activities

IMPORTANT IDENTIFIED RISKS

Paradoxical
bronchospasm

Routine risk minimisation
measures:

SmPC sections 4.4 and 4.8.

Recommendation to discontinue use
immediately in case of paradoxical
bronchospasm in SmPC section 4.4.

Wording regarding bronchospasms
response to a rapid-acting
bronchodilator included in SmPC
section 4.4.

PL sections 2 and 4.

Prescription only medicine.

Additional risk minimisation
measures:

None.

Routine Dharmacoviqilanceb

activities beyond adverse
reactions reporting and g%;l

detection:

None.

activities:

None.

Systemic effects of
corticosteroids
(including growth
retardation in
adolescents 12
years of age and
older)

Routine risk minimisation

Boutine sk minimisation.
measures:

SmPC sections 4.4 and 4.b

PL sections 2 and 4.

Prescription only medi&

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection:

None.

Additional pharmacovigilance

None.

Life-threatening
and fatal asthma
events with long-
acting adrenergic
B2 receptor
agonists

N

(\
6\
<@

SQsection 4.4,
W g that sudden and

arn
Q;;ogressive deterioration in control

f asthma is potentially life-
threatening and the patient should

undergo urgent medical assessment.

PL sections 3 and 4.

Prescription only medicine.

Additional risk minimisation
measures:

None.

Routine pharmacovigilance
activities beyond adverse

reactions reporting and signal
detection:

None.

Additional pharmacovigilance

None.
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Safety concern

Risk minimisation measures

Pharmacovigilance activities

IMPORTANT POTENTIAL RISKS

Risk of prescribing
error (confusion
between the
dosages) with
potential
inadequate control
of asthma

Routine risk minimisation
measures:

SmPC section 4.2.

Prescription only medicine.

Additional risk minimisation

measures:

None.

Routine pharmacovigilance
activities beyond adverse

reactions reporting and si

detection:

None. @
2 4 Q ,

Additional pharma hlance

activities: O

None.

Drug interactions
(with B-adrenergic
blockers and strong
inhibitors of
CYP3A4)

Routine risk minimisation
measures:

SmPC sections 4.4 and 4.5.
PL section 2.

Prescription only medicine.

Additional risk minimisation

measures:

None.

MISSING INFORMATION

Use in pregnant or

Routine pharmacovigilance

m
breastfeeding measures: Q activities beyond adverse
women . reactions reporting and signal
SmPC section 4.6. detection:
PL section 2. None.
Prescription %Cljicine.
Additional pharmacovigilance
Additiona Q minimisation activities:
> None.
Nonek
Conclusion 2

AN

The CHMP and P@sidered that the risk management plan version 1.4 is acceptable.

2.8. P@&J acovigilance

covigilance system

The*CHMP considered that the pharmacovigilance system summary submitted by the applicant fulfils the
requirements of Article 8(3) of Directive 2001/83/EC.

Periodic Safety Update Reports submission requirements

The requirements for submission of periodic safety update reports for this medicinal product are set
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out in the Annex II, Section C of the CHMP Opinion. The applicant requested alignment of the PSUR
cycle with the international birth date (IBD). The IBD is 27.01.2017. The new EURD list entry will
therefore use the IBD to determine the forthcoming Data Lock Points.

2.9. New Active Substance b
The applicant indicated the active substances salmeterol/fluticasone propionate contained,i above
medicinal product to be considered as a known active substance. 0\

2.10. Product information @)

2.10.1. User consultation S’

The results of the user consultation with target patient groups on the e leaflet submitted by the
applicant show that the package leaflet meets the criteria for readabhility as set out in the Guideline on
the readability of the label and package leaflet of medicinal prod r human use.
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3. Benefit-Risk Balance

3.1. Therapeutic Context

O

3.1.1. Disease or condition @

Asthma is a chronic inflammatory disorder of the airways associated with airways infl&i @on and
hyper-responsiveness that leads to recurrent episodes of wheezing, breathlessness, (}tightness,
and coughing, particularly at night or in the early morning. These episodes are us associated with
widespread but variable airflow obstruction. Patients with asthma can experi cerbations that
may be life threatening and carry a significant burden to patients and the c% ity.

Asthma is a common disease affecting an estimated 340 million people wagldWwide and despite existing
therapies, there are still significant unmet medical needs. The Global B of Asthma Report
estimates that 23.7 million disability-adjusted life years are lost ann amle to asthma, representing
1% of the total global burden. According to the World Health Orga{ition (WHO) estimates, there
were 383,000 deaths due to asthma in 2015.

3.1.2. Available therapies and unmet medieknged

The long-term treatment goals are symptom control\ reduction. Symptom control aims to have
only occasional daytime symptoms without sleep disturbance or exercise limitation. Risk reduction
involves preventing exacerbations, preserving Iur@ﬂction and avoiding asthma deaths.

Patients not adequately controlled with a mair@nce low dose ICS and ‘as needed’ short-acting
beta2-agonists or LABA (GINA step 2 and 3) have the following treatment options in addition to

optimising treatment compliance and mo ing risk factors;
o Combination low dose LABA/%' as needed short acting beta2-agonists
. Combination low dose for erol/ICS maintenance and reliever.

The Applicant developed the F@PI, a multidose dry powder inhaler with the combination of Fp, an
ICS, and salmeterol, a LABAQ S MDPI has been developed to supply multiple dosage strengths of
Fp with a fixed dosage of eterol (50/12.5 [low], 100/12.5 [mid], and 200/12.5 [high] mcg) to
allow treatment of thg enti pectrum of asthma patients not adequately controlled with inhaled
corticosteroids and ;b ded’ inhaled short-acting 3, agonists.

3.1.3. Mai«@cal studies

To demop$ e efficacy of FS MDPI, 2 replicate, placebo-controlled, randomised, parallel-group,

12-week 3 efficacy and safety studies (FSS-AS-301 and FSS-AS-30017) in adult and adolescent
patie years of age or older with baseline FEV; 40% to 85% of predicted normal) with asthma to
ev e efficacy of FS MDPI across a spectrum of asthma severities were conducted. In addition to

udies, a 26-week, open-label, long-term safety and efficacy study with the mid- and high-
strehgth doses of FS MDPI was conducted (Study FSS-AS-305).

Studies FSS-AS-301 and FSS-AS-30017 were designed to show superiority of Fp (nominal doses of 50,
100, and 200 mcg) over placebo and to show superiority of the FS combination (nominal doses of
50/12.5, 100/12.5, and 200/12.5 mcg) over Fp in adults and adolescents in a broad range of asthma
severity. The co-primary endpoints in both studies were the change from baseline in trough (morning
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pre-dose and pre-rescue bronchodilator) FEV1 at week 12 and the standardised baseline-adjusted
post-dose FEV1 AUECO0-12h at the week 12 visit, analysed for the subset of approximately 300 patients
who performed post-dose serial spirometry.

Demographics and baseline disease characteristics of patients enrolled to both pivotal studies yere
very similar. 6

In the 2 pivotal Phase 3 studies (FSS-AS-301 and FS-AS-30017), 1375 patients were randc@d to Fp
MDPI, FS MDPI, or placebo treatment, and of those patients, 1360 were included in the
population. The majority of patients in all treatment groups in the FAS population co( d the study;
only 9% of patients overall withdrew from the studies prematurely.

;n

The long-term Study FSS-AS-305 was a 26-Week Open-Label Study to Assess¢ g-Term Safety of
Fluticasone Propionate Multidose Dry Powder Inhaler and Fluticasone Propiofadte/Salmeterol Multidose
Dry Powder Inhaler in Patients 12 Years of Age and Older with Persistent A . The primary
objective of the Study FSS-AS-305 was to evaluate the long-term safet inhalation powder in 2
strengths and FS inhalation powder in 2 strengths when administered v@he Teva MDPI device over
26 weeks in patients 12 years of age and older with persistent ast%The secondary objective of the
study was to evaluate the safety of Fp MDPI in comparison to Fl FA and FS MDPI in comparison
to Advair Diskus. The efficacy objective of the study was to ev. the efficacy of Fp MDPI in
comparison to Flovent HFA and FS MDPI in comparison to Ad iskus. Therefore, efficacy was not a
primary or secondary objective in this study. The principakgffi®éacy variable was the change from
baseline in trough FEV1 over the 26-week treatment pe@

Demographic characteristics in Study FSS-AS-305 w%enerally well-balanced across the treatment
groups and similar to the pooled and individual P 3 studies.

In the long-term safety Study FSS-AS-305, 6744 patients were randomised to receive Fp MDPI, FS
MDPI, FLOVENT HFA, or Advair Diskus, a%3 atients received at least 1 dose of study drug and
were evaluated for safety in the study. AQ of 79 (12%) patients withdrew from the study.

ate

A monotherapy of Fp, fluticasone propi multidose dry powder inhaler (Fp MDPI), was included in
many of the studies and is mentio his submission, but the Fp MDPI monotherapy product is not
part of this submission and was : mitted for approval in the EU.

This clinical development pr(ﬂd e attempted to confirm that FS MDPI is an effective and well-
tolerated treatment for ad adolescent patients with asthma.

3.2. Favourabl ects

In both pivota] stydi@s (FSS-AS-301 and FSS-AS-30017), the primary objectives were met.
- Low—strepg@nbination (FS MDPI 50/12.5 mcg)

The low- th combination was assessed in Study FSS-AS-301.

Chan@»m baseline in trough FEV;

nge from baseline in trough FEV; was 0.319 L for the FS MDPI low-strength combination
compared with 0.053 L for placebo and 0.172 L for Fp MDPI 50 mcg. When FS MDPI 50/12.5 mcg was
compared to placebo, the difference was 0.266 L (p<0.0001), and when compared to Fp MDPI 50 mcg,
the difference was 0.147 L (p=0.0022).

Standardised baseline-adjusted FEV1 AUEC0O-12h
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The change from baseline post-dose FEV1 AUCO0-12h was 0.399 L for the FS MDPI low-strength
combination (50/12.5 mcg) compared to 0.074 L for placebo and 0.268 L for Fp MDPI 50 mcg. When
FS MDPI 50/12.5 mcg was compared to placebo, the difference was 0.325 L (p=0.0000) and when
compared to Fp MDPI 50 mcg, the difference was 0.131 L (p=0.0322).

- Mid-strength Combination (FS MDPI 100/12.5 mcg) b
Change from baseline in trough FEV; @

The mid-strength combination was assessed in patients with both mild to moderate a&@Study
FSS-AS-301) and moderate to severe asthma (Study FSS-AS-30017). {

In patients with mild to moderate asthma, the change from baseline in trough F \@s 0.315 L for the
FS MDPI mid-strength combination compared to 0.053 L for placebo and 0.20@ Fp MDPI 100 mcg.
When FS MDPI 100/12.5 mcg was compared to placebo, the difference was 0 L (p<0.0001), and
when compared to Fp MDPI 100 mcg, the difference was 0.111 L (p=0.02Q2).

In patients with moderate to severe asthma, the change from baseline@bugh FEV: was 0.271 L for
the FS MDPI mid-strength combination compared to -0.004 L for plﬁbo and 0.119 L for Fp MDPI 100
mcg. When FS MDPI 100/12.5 mcg was compared to placebo, thz{ rence was 0.274 L (p<0.0001),
and when compared to Fp MDPI 100 mcg, the difference was& (p=0.0005).

Standardised baseline-adjusted FEV1 AUEC0O-12h

In patients with mild to moderate asthma, the change f@ aseline post-dose FEV1 AUCO0-12h was
0.408 L for the FS MDPI mid-strength combination co d to 0.074 L for placebo and 0.254 L for Fp
MDPI 100 mcg When FS MDPI 100/12.5 mcg was pared to placebo, the difference was 0.335 L
(p=0.0000), and when compared to Fp MDPI 100@, the difference was 0.154 L (p=0.0076).

In patients with moderate to severe asthma, thg,change from baseline post-dose FEV1 AUC0-12h was
0.442 L for the FS MDPI mid-strength combination compared to 0.121 L for placebo and 0.260 L for Fp
MDPI 100 mcg. When FS MDPI 100/12.5/mgg was compared to placebo, the difference was 0.322 L
(p=0.0000), and when compared to Fp I 100 mcg, the difference was 0.182 L (p=0.0010).

- High-strength Combination (FS /@200/12.5 mcg)
1

Change from baseline in trou

compared to -0.004 L for bo and 0.179 L for Fp MDPI 200 mcg. When FS MDPI 200/12.5 mcg was
compared to pIaceboNdifference was 0.276 L (p-value<0.0001), and when compared to Fp MDPI
200 mcg, the differ@was 0.093 L (p=0.0309). The difference between FS MDPI and Fp MDPI for the
trough FEV; egd IRg, reflects the contribution of salmeterol at the end of the dosing period.

The change from baselineQ gh FEV: was 0.272 L for the FS MDPI high-strength combination

Standardised, %\ﬁne—adjusted FEV1 AUECO-12h
L 4

The chan ’Nm baseline post-dose FEV1 AUCO0-12h was 0.446 L for the FS MDPI high-strength

combin Qompared to 0.121 L for placebo and 0.267 L for Fp MDPI 200 mcg. When FS MDPI

20 1®mg was compared to placebo, the difference was 0.326 L (p=0.0000), and when compared
PI 200 mcg, the difference was 0.179 L (p=0.0009). The difference between the high-strength

FSNYDPI and Fp MDPI provides evidence for the significant added benefit of salmeterol in the high-

strength combination.

Comparisons of combination therapy with monotherapy were not controlled for multiplicity but
indicated an overall improvement for FS MDPI 50/12.5 mcg compared with Fp MDPI 50 mcg and Fp
MDPI 100 mcg and for FS MDPI 100/12.5 mcg compared with Fp MDPI 100 mcg in Study FSS-AS-301
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and improvement for FS MDPI 100/12.5 mcg compared with Fp MDPI 100 mcg and Fp MDPI 200 mcg
and for FS MDPI 200/12.5 mcg compared with Fp MDPI 200 mcg in Study FSS-AS-30017.

Pooled data from Studies FSS-AS-301 and FSS-AS-30017 by dose group showed similar baseline
trough FEV; values across all FS MDPI and placebo groups. At week 12, all FS MDPI dose groups
showed greater increases in mean change trough FEV: (0.340, 0.300, and 0.290 L in the 50/

100/12.5, and 200/12.5 mcg groups, respectively) than the placebo group (0.104 L). At w , the
increase in mean baseline-adjusted FEV; AUECo-12n was similar (0.366, 0.356, and 0.369 e FS
MDPI 50/12.5, 100/12.5, and 200/12.5 mcg groups, respectively. All FS MDPI dose g% owed
greater increases in mean baseline-adjusted FEV; AUECy-12n than the corresponding MDPI groups
(0.212, 0.192, and 0.194 L in the 50, 100, and 200 mcg groups, respectively) an placebo group
(0.032L). Q

Secondary efficacy endpoints: &

Low strength: FS MDPI 50/12.5 mcg compared to Fp MDPI 50 mcg 0

by a greater extent with FS MDPI 50/12.5 mcg compared to Fp MDPE 50 mcg (difference of least

The change from baseline in the weekly average daily rescue mediion se over 12 weeks decreased
squares [LS] mean: -0.239 puffs/day; nominal p=0.0640). @

Medium strength: FS MDPI 100/12.5 mcg compared to Fp MLQO mcg

The mid-strength combination demonstrated a significa %vement over the mid-strength mono-
product for the AQLQ, as well as for daily rescue me 'c use and the percentage of asthma control
days.

High strength: FS MDPI 200/12.5 mcg compared@y MDPI 200 mcg

The high-strength combination demonstrated aSsignificant improvement over the high-strength mono-
product for the 3-following symptom-rela endpoints: the change from baseline in the weekly
average of the daily asthma symptom s@ he weekly average of daily rescue medication use and
the percentage of symptom-free days.

Note: the symptomatic asthma e ' ts were included in secondary pre-specified analyses, and thus
were not adequately powered t@ W a statistically significant effect.

3.3. Uncertainties imitations about favourable effects

The duration of bot\&otal studies was only 12 weeks; however, it is considered acceptable for
substances with a w@nown efficacy profile. In both pivotal studies, the comparison of FS MDPI vs Fp
MDPI for trough«EEV® was not included in the primary endpoint. However, a sequential approach was
used in the \ esign, first comparing the mono-product to placebo to demonstrate a significant
effect, and !ﬁlzomparing the combination to the mono-product, to prove the efficacy of Fp and the
combinaty \Ioreover, two different endpoints were used to demonstrate efficacy of the ICS and the
LABA i d in FS MDPI, which act by different mechanisms to improve pulmonary function.

itional benefit was seen when salmeterol was added to FS MDPI (fixed-dose combination

aining fluticasone propionate and salmeterol), however better clinical efficacy results were
reported for the mid- and high-strengths investigated in the pivotal studies and therefore only the mid-
and high strengths are considered to be approvable. The effect observed with the mid- and high dose
is considered clinically significant and relevant for the intended population.

For BroPair Spiromax, the following indication was initially proposed by the applicant:
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BroPair Spiromax is indicated for use in adults and adolescents 12 years and older.

BroPair Spiromax is indicated in the regular treatment of asthma where use of a combination product
(inhaled corticosteroid and long-acting B, agonist) is appropriate:

- patients not adequately controlled with inhaled corticosteroids and ‘as needed’ inhaI@wort-

acting B2 agonist

or
2 4
- patients already adequately controlled on both inhaled corticosteroid and Ic{ ing B2

agonist.
Nevertheless, the second part of the indication: ‘patients already adequately %;d on both inhaled
corticosteroid and long-acting B, agonist’ (substitution indication) was not ad€quately supported by the

clinical development programme. Therefore, interchangeability between FS and the approved
comparator Advair Diskus (or other approved products) cannot be clai .&He applicant agreed to
amend the indicated to the ‘step-up’ part only (i.e. ‘patients not adequ controlled with inhaled
corticosteroids and ‘as needed’ inhaled short-acting B2 agonist’) inj& with the clinical efficacy data
provided in support of this application. @

The final indication agreed by CHMP is as follows: q

BroPair Spiromax is indicated in the regular treatment of @a n adults and adolescents aged 12
years and older not adequately controlled with inhaled @c steroids and ‘as needed’ inhaled short-
acting B2 agonists.

Moreover, as the doses to be used with BroPair S ax do not correspond to any approved doses for
other salmeterol/fluticasone propionate containi oducts; the following text was added to section
4.2 of the SmPC to avoid any potential confusion,and/or dosing errors:

'Note that the delivered doses for BroPai, &wmax are different from other salmeterol/fluticasone
propionate containing products on the t. The products are thus not interchangeable on dose
bases and different dose levels (i ing*medium/high doses of fluticasone propionate) for different
products do not necessarily corre to each other.’

The data submitted for patien r than 65 years of age were considered to be limited by CHMP.
Furthermore, there was a gréater variability in the treatment responses observed in the >65 years of
age subgroup. However, Qould be attributed to the variation in a single response associated with a
small sample size an%a ique characteristic of this population. Overall, it was considered that the
spond differently to FS MDPI than the population as a whole. Thus, there is

older population didﬁ
no need to adjus% se in elderly patients.

L 4
3.4. Unfa\@'able effects

The safe file of the individual active substances fluticasone propionate and salmeterol is generally

well c@cterised either as monotherapy and/or double fixed dose combinations. The overall safety

pr BroPair Spiromax was consistent with the expected safety profile for these classes of drugs
in the treatment of patients with asthma.

Overall, 3455 patients and healthy volunteers received at least 1 dose of study drug in the studies, of
whom 904 received treatment with FS MDPI, all of whom received the doses proposed for
commercialisation (FS MDPI 55/14, 113/14, and 232/14 mcg; metered doses).
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Adverse reactions that occurred in at least 3% of patients in any FS MDPI treatment group included
urinary tract infection (URI) or inflammation, cough, headache, and musculoskeletal pain, which were
more common among active treatment patients relative to placebo, and oral candidiasis, which
occurred primarily among active treatment patients, as expected with this class of products. Those are
known common adverse reactions related to treatment with fluticasone propionate and salmetérol in
patients with asthma. Few adverse events were reported for vital signs (specifically blood pr ﬁ)
ECG, or cardiac abnormalities; however, there were no serious adverse events in these cat@

I

es.

The reports of hypersensitivity reactions were low, no patients treated with FS MDPI H: dverse
event of anaphylactic shock or angioedema, and the incidence of infections and infestations was similar

across study groups. O

A detailed evaluation of adverse events due to localised infections of the mou nd pharynx with C.
albicans, paradoxical bronchospasm and upper airway symptoms, immedia rsensitivity
reactions, evidence of immunosuppression, hypercorticism and adrenal s r@ssion, reduction in bone
mineral density or associated consequences (i.e., vertebral fractures), @s on growth, hypokalaemia
and hyperglycaemia, potential cardiovascular and CNS effects, glaucoma“and cataracts, and
eosinophilic conditions and Churg-Strauss Syndrome was performe& evaluate these known issues
associated with the use of Advair Diskus or Seretide Accuhaler i sthma population. No new safety
concerns were identified. However, and in line with similar pr@s of the same class, appropriate
warning has been included in section 4.4. of the SmPC. Q

There were slight imbalances in the incidence of asthma erbations in the long-term safety Study
FSS-AS-305. Numerically more asthma and severe asthia exacerbations were observed in the long-
term study FSS-AS-305 than in both Studies FSS-AS-301 and FSS-AS-30017. However, an ad hoc
@ween treatments. Considering that the analysis
found no difference in asthma exacerbations bet n the treatments, the most likely explanation for
the apparent differences is the rarity of t vents and the smaller numbers of patients in the active

analysis was conducted to compare exacerbation

comparator groups relative to the study roups (due to the 3:1 randomisation ratio in favour of
the study drug groups). Asthma exac ighs were examined in subgroups by age, gender, and race.
Within each treatment group, noneg hg"subgroups was disproportionately affected with asthma

exacerbations. Analyses of the co @ ed data for FS MDPI and Advair Diskus determined that the
percentages of patients with as@ exacerbations did not differ greatly across the subgroups.

3.5. Uncertainties éimitations about unfavourable effects

The duration of the | rm safety study (FSS-AS-305) was considered to be short (i.e. six months
safety study) and t re uncertainties remain on the unfavourable effects that could arise with the
use of FS MDP] in a feal-world setting especially in the under-represented populations (i.e. adolescents
and elderly p N . However, considering the well-recognised safety profile of fluticasone propionate
and saImet@Jﬂs study was considered adequate to assess the safety of BroPair Spiromax.

A greate ortion of patients withdrew early because of worsening asthma in the placebo group vs
the a@treatment groups. This was more evident in the Phase 2 studies where all patients meeting
sto criteria for worsening asthma were withdrawn, as opposed to the Phase 3 studies. This

r ted in a longer duration of exposure in the active treatment groups vs the placebo group.

In the long-term safety Study FSS-AS-305, there were slight imbalances in the incidence of asthma
exacerbations. This open-label safety study was not designed to detect differences in the incidences of
asthma exacerbations (which were relatively rare) and there was no collection of baseline asthma
exacerbation rates within the treatment groups, which can contribute to observed differences. The ad
hoc statistical analyses of all asthma exacerbations and severe asthma exacerbations showed no
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differences within cohorts between the respective study drug group and active comparator for each
dose strength and with dose strengths combined, indicating that apparent differences are most likely

due to chance.

While there was no apparent difference in the adverse event profile of FS MDPI compared to the safety

profile of already marketed combination products containing the same actives substances, th

significantly lower amounts of both fluticasone and salmeterol used in FS MDPI could be asw d
ment

with lesser adverse events compared to approved products. However, since the clinical
programme for FS MDPI did not include clinical trials designed to assess superiority 01’\0

fety profile

of FS MDPI versus Advair Diskus, and no a priori statistical analysis was implementeaQ compare the

safety profiles of the 2 ICS/LABA treatments, no conclusion can be made.

3.6. Effects Table

Table 31: Effects Table for BroPair Spiromax in the indicati
of asthma in adults and adolescents aged 12 years and o
controlled with inhaled corticosteroids and ‘as needed’sinhaled short-acting B2

Effect Short
Description

Favourable Effects

Treatment Control

)

r regular treatment
not adequately

Uncertainties/ References
Strength of
evidence

N
Trough FEV1 Change from Fp 50: 0.172 N\ Placebo: 0.053 All groups Study FSS-
baseline in Fp100: 04 statistically AS-301
trough FEV1 FS 50/ significantly
at week 12 0.3 different from
FS QZ.E: placebo (p-
.315 values: Fp50:
{/ 0.0132, Fp100:
( 0.0017,
FS50/12.5:
0.0000,
FS100/12.5:
0.0000). No
difference
between FS
groups. Both Fs
groups
significantly
statistically
\ different from Fp
100
FEV1 AUECO- S r@sed (L) Fp 50: 0.268 Placebo: All groups Study FSS-
12h séline- Fp100: 0.254 0.074 statistically AS-301
¢ adjusted FS 50/12.5: significantly
%./1 AUEC 0.399 different from
. (J—th at FS 100/12.5: placebo placebo
0.408 (p-values: Fp50:

N week 12
le

0.0012, Fp100:
0.0020,
FS50/12.5:
0.0000,
FS100/12.5:
0.0000). Both Fs
groups
statistically
significantly
different from Fp
100
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Short

Unit
Description

Treatment Control

Uncertainties/ References
Strength of

evidence

Trough FEV1 Change from (L) Fp 100: Placebo: All groups Study FSS-
baseline in 0.119 -0.004 statistically AS-30017
trough FEV1 Fp200: 0.179 significantly
at week 12 FS 100/12.5: different from

0.271 placebo (p-
FS 200/12.5: values: Fp50:
0.272 0.0047, Fp10Q: @
0.0000, \
FS50/12.5: {
0.0000,
FSlOO/lZ@
0.0 5
diffe
betWwge
gr$ . Both Fs
istically
nificantly
different from Fp
{ 200

FEV1 AUECO- Standardised (L) Fp 100: Place @ All groups Study FSS-

12h baseline- 0.260 0.1 statistically AS-30017
adjusted Fp200: 0.267 significantly
FEV1 AUEC FS 100/12.5: Q different from
0-12h at 0.442 placebo (p-
week 12 FS 200/1245: O values: Fp50:

0.446 \ 0.0108, Fp100:
0.0084,
O FS50/12.5:
0.0000,
FS100/12.5:
0.0000). No
difference
& between FS
(J groups. Both Fs
groups
0 statistically
significantly
different from Fp
100

Unfavourable Effects Q

URI Uppe Percentage Fp 50: 5% Placebo Study FSS-
respiN in the No. Fp100: 3% 5% AS-301
trat@ of events FS 50/12.5:

i S 5%
. FS 100/12.5:
\ 2%
Cough . < ) Percentage Fp 50: 2% Placebo - 2% Study FSS-
\ in the No. Fp100: 3% AS-301
of events FS 50/12.5:
2%
FS 100/12.5:
@ 4%
he Percentage Fp 50: 2% Placebo - 4% Study FSS-
in the No. Fp100: 7% AS-301
of events FS 50/12.5:
5%
FS 100/12.5:
6%
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Short

Description

Treatment

Control Uncertainties/
Strength of

evidence

References

Oral
candidiasis

Asthma
exacerbations
(moderate)

URI

Upper
respiratory
tract
infections

Cough
Headache

Oral
candidaisis

Asthma
exacerbations
(moderate)

Upper
respiratory ¢
tract

Cough
G

Oral
candidiasis

Percentage
in the No.
of events

Percentage
in the No.
of events

Percentage
in the No.
of events

Percentage
in the No.
of events

Percentage
in the No.
of events

Percentage
in the No.
of events

&

of

Percentag
in tt

Q@mge
N

L
infections ¢ (}
N

in the No.
of events

Percentage
in the No.
of events

Percentage
in the No.
of events

Percentage
in the No.
of events

Percentage
in the No.
of events

Fp 50: 3%
Fp100: 2%
FS 50/12.5:
2%

FS 100/12.5:
3%

Fp 50: 1%
Fp100: 1%
FS 50/12.5:
1%

FS 100/12.5:
1%

Fp 100: 6%
Fp200: 5%
FS 100/12.5:
4%

FS 200/12.5:
4%

Fp 100: 6%
Fp200: 5%
FS 100/12.5:
4%

FS 200/12.5:
4%

Fp 100: 1%
Fp200: 3%
FS 100/12%;
3%

FS 200/12.5:
o 6
Fp 106:
Fp%’/o
FS 1 12.5:

%
00/12.5:

Fp 100: 3%
Fp200: 5%
FS 100/12.5:
1%

FS 200/12.5:
2%

Fp 100: 3%
Fp200: 3%
FS 100/12.5:
1%

FS 200/12.5:
2%

FS 100/12.5:
18%

FS 200/12.5:
18%

FS 100/12.5:
12%

FS 200/12.5:
6%

FS 100/12.5:
8%

FS 200/12.5:
2%

FS
100/12.5:4%
FS 200/12.5:
4%

Placebo - 1%

Study FSS-
AS-301

<

Placebo - 5% . %udy FSS-
\ -301

Placebo - 5%

Placebo - 286

<Q
S

0-3%
Placebo: 5%
Placebo: 1%
Placebo: 13%

Advair
Diskus250/50:
22% 500/50:
14%

Advair Diskus
250/50: 5%
500/50: 2%

Advair Diskus
250/50: 10%
500/50: 5%

Advair Diskus
250/50: 5%
500/50: 11%

Study FSS-
AS-30017

Study FSS-
AS-30017

Study FSS-
AS-30017

Study FSS-
AS-30017

Study FSS-
AS-30017

Study FSS-
AS-30017

Study FSS-

AS-305

Study FSS-
AS-305

Study FSS-
AS-305

Study FSS-
AS-305
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Short Treatment Control Uncertainties/ References

Description Strength of
evidence

Asthma Percentage FS 100/12.5: Advair Diskus Study FSS-

exacerbations in the No. 7% FS 250/50: 7% AS-305

(moderate) of events 200/12.5: 500/50: 2%

5%

3.7. Benefit-risk assessment and discussion . \%
3.7.1. Importance of favourable and unfavourable effects é
Fixed-dose combination products containing a LABA and an ICS are considere standard therapy
for patients with asthma. There are many LABA/ICS products with an establi efficacy and safety

profile available on the EU market including approved ICS/LABA containing,thg same actives
substances as BroPair Spiromax and for which the clinical efficacy and @al safety have been well
characterised and demonstrated. The aim of the clinical programme for Pair Spiromax was to
identify doses of fluticasone propionate and salmeterol that were charable in efficacy but with lower
systemic exposure than the currently marketed products contain@he same active substances (e.g.
Advair Diskus, Seretide Accuhaler) and to confirm that BroPai iromax is an effective and well-
tolerated treatment for adult and adolescent patients with¢

A broader indication in Asthma was initially sought. To @o t the initially proposed ‘step-up’
indication in Asthma (i.e. patients not adequately con d with inhaled corticosteroids and 'as
needed’ inhaled short-acting 2 agonist); two replicate, placebo-controlled, randomised, parallel-
group, 12-week Phase 3 efficacy and safety studi@SS-ASGOl and FSS-AS-30017) in adult and
adolescent patients (12 years of age or older with“aseline FEV1 40% to 85% of predicted normal) with
asthma to evaluate the efficacy of BroPair Spiromax low-, mid- and high- strengths (FS MDPI 50/12.5
mcg, FS MDPI 100/12.5 mcg and FS MD /12.5 mcg, respectively) across a spectrum of asthma

severities were conducted. 0

In both pivotal studies (FSS-AS-3 d FSS-AS-30017), the primary objectives were met. When
BroPair Spiromax low strength PI 50/12.5 mcg) was compared to placebo, the difference was
0.325 L (p=0.0000). When B Spiromax mid-strength (FS MDPI 100/12.5 mcg) was compared to
placebo, the difference wass«Q.274 L (p<0.0001). When BroPair Spiromax high-strength (FS MDPI
200/12.5 mcg) was comp to placebo, the difference was 0.326 L (p=0.0000).

Comparisons of comb&on therapy (BroPair Spiromax FS MDPI) with monotherapy (Fp MDPI) were
not controlled for w@i ity but indicated improvement for BroPair Spiromax compared with the ICS
monotherapy (Fp in both pivotal phase 3 studies.

L 4

Pooled data fi M th pivotal phase 3 Studies FSS-AS-301 and FSS-AS-30017 by dose group showed
similar bas@ough FEV: values across all BroPair Spiromax (FS MDPI) and placebo groups. At
week 12 MDPI dose groups showed greater increases in mean change trough FEV; (0.340,
0.300 .290 L in the 50/12.5, 100/12.5, and 200/12.5 mcg groups, respectively) than the
pl oup (0.104 L). At week 12, the increase in mean baseline-adjusted FEV; AUECy-12nh Was

0.366, 0.356, and 0.369 L) in the FS MDPI 50/12.5, 100/12.5, and 200/12.5 mcg groups,
respectively. All FS MDPI dose groups showed greater increases in mean baseline-adjusted
FEV1 AUECy-12n than the corresponding Fp MDPI groups (0.212, 0.192, and 0.194 L in the 50, 100, and
200 mcg groups, respectively) and the placebo group (0.032 L).

To support the initially proposed ‘substitution’ indication in Asthma (i.e. patients already adequately
controlled on both inhaled corticosteroid and long-acting B2 agonist), a 26-week, open-label, long-term
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safety and efficacy study with the mid- and high-strength doses of BroPair Spiromax was conducted
(Study FSS-AS-305). However, the study was not powered to show differences in efficacy. Thus, the
substitution indication was not adequately supported by the clinical development programme and was
therefore withdrawn by the applicant. In addition, interchangeability between BroPair Spiromax and
the approved comparator Advair Diskus (or other approved products) cannot be claimed. This been
adequately reflected in section 4.2 of the SmPC. 6

In addition, the presented results for the proposed BroPair Spiromax low-strength combipat (FS
MDPI 50/12.5 mcg) were not compelling. The low-strength combination did not show %tically
significant improvement over the low-strength mono-product for any of the symptorﬁ%la ed
endpoints in Study FSS-AS-301 and thus a clear benefit for symptoms or asthma oI was not
considered to be shown; and was thus withdrawn from the dossier.

A favourable clinical effect was demonstrated only for the mid- and high-str combination (FS
MDPI 100/12.5 mcg and FS MDPI 200/12.5 mcg, respectively) in the followingrindication:

‘BroPair Spiromax is indicated in the regular treatment of asthma in ad@%nd adolescents aged 12
years and older not adequately controlled with inhaled corticosteroh{and ‘as needed’ inhaled short-
acting Bz agonists.’

Taking into account the well-established safety profile of quti@e propionate and salmeterol, the
six-month long-term safety study (FSS-AS-305) adequatel ed the safety of BroPair Spiromax.
Based on the safety results presented from this long-ter Qety study, there is currently no trend to
suggest a negative benefit risk for safety. The overa profile of the BroPair Spiromax medium
and high ICS dose strengths (FS MDPI 100/12.5 mcg and FS MDPI 200/12.5 mcg, respectively) in the
asthma population investigated was comparable @e one previously established in asthma patients.
Overall, the main ADRs that have been obserw@ known class effects of inhaled products including

ICS and LABA.
3.7.2. Balance of benefits a&@j&ks

the preferred endpoint is exacerbations. Measurement of lung
d to be insufficient in the assessment of therapeutic effect.
However, the efficacy of fluti propionate and salmeterol is well-recognised and the efficacy
results for the mid- and hi engths (FS MDPI 100/12.5 mcg and FS MDPI 200/12.5 mcg,
respectively), as demons in the phase 3 pivotal studies FSS-AS-301 and FSS-AS-30017, were
clinically significant a?&lev nt. In addition, the overall safety profile of BroPair Spiromax was
comparable to the viously established in asthma patients. Overall, the benefit of BroPair
Spiromax mid- a @strengths (FS MDPI 100/12.5 mcg and FS MDPI 200/12.5 mcg, respectively)
outweighs the*risiain patients with asthma.

O

3.7.3. &itional considerations on the benefit-risk balance

No a@ble.

3. Conclusions

Generally, for a new controller tre
function parameters alone is copsi

The B/R of BroPair Spiromax mid- and high strengths (FS MDPI 100/12.5 mcg and FS MDPI 200/12.5
mcg, respectively) is positive for the regular treatment of asthma in adults and adolescents aged 12

years and older not adequately controlled with inhaled corticosteroids and ‘as needed’ inhaled short-

acting B2 agonists.
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4. Recommendations

Outcome

Based on the CHMP review of data on quality, safety and efficacy, the CHMP considers by conﬁs
that the benefit-risk balance of BroPair Spiromax is favourable in the following indication:

BroPair Spiromax is indicated in the regular treatment of asthma in adults and adolesce di12
years and older not adequately controlled with inhaled corticosteroids and ‘as needed"ﬂ{ d short-

acting B2 agonists. {

The CHMP therefore recommends the granting of the marketing authorisation% o the following

conditions: &

Conditions or restrictions regarding supply and use 0

Medicinal product subject to medical prescription.

Other conditions and requirements of the mark@S authorisation

Periodic Safety Update Reports Q t

The requirements for submission of periodic safety uNSerorts for this medicinal product are set
out in the list of Union reference dates (EURD list) provided for under Article 107c(7) of Directive
2001/83/EC and any subsequent updates publish@ the European medicines web-portal.

The marketing authorisation holder shall subnﬂQ& first periodic safety update report for this product
within 6 months following authorisation. &

@)

Conditions or restrictions v@regard to the safe and effective use of the
medicinal product

Risk Management Plan (RQQ

The MAH shall perform the uired pharmacovigilance activities and interventions detailed in the
agreed RMP presenteddin Module 1.8.2 of the marketing authorisation and any agreed subsequent
updates of the RMP

An updated RMP@M be submitted:
® At tRe request of the European Medicines Agency;

° % ever the risk management system is modified, especially as the result of new
ifformation being received that may lead to a significant change to the benefit/risk profile or

sQ!s the result of an important (pharmacovigilance or risk minimisation) milestone being

reached.

Conditions or restrictions with regard to the safe and effective use of the
medicinal product to be implemented by the Member States

Not applicable.
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New Active Substance Status

The applicant indicated the active substances salmeterol/fluticasone propionate furoate contained in
the above medicinal product to be considered as a known active substance.
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