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1. Background information on the procedure

1.1. Submission of the dossier

The applicant Grunenthal GmbH submitted on 25 June 2014 an application for Marketing Authorisation to
the European Medicines Agency (EMA) for Zalviso, through the centralised procedure under Article 3 (2)
(b) of Regulation (EC) No 726/2004. The eligibility to the centralised procedure was agreed upofyby the

EMA/CHMP on 20 September 2012. The eligibility to the centralised procedure under Article of
Regulation (EC) No 726/2004 was based on demonstration of significant technical innova%
*
001/83/EC

The application concerns a hybrid medicinal product as defined in Article 10(3) of Dire@
and refers to a reference product for which a Marketing Authorisation is or has been t d in a Member
State on the basis of a complete dossier in accordance with Article 8(3) of Dir@OOl/SS/EC.

O

Zalviso is indicated for the management of moderate to severe acute p@@jult patients in a medically
supervised environment.

The legal basis for this application refers to: Qq

Hybrid application (Article 10(3) of Directive No 2001/&r
The Application submitted is composed of administrative information, complete quality data and

appropriate non-clinical and clinical data. Q

X

The applicant applied for the following indication:

Information on paediatric requirement

Not applicable 60

Information relating to or Qrket exclusivity

Similarity @\

Pursuant to Article‘\ egulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, theg*applidant did not submit a critical report addressing the possible similarity with authorised
orphan medi roducts because there is no authorised orphan medicinal product for a condition
relate o@ proposed indication.

The chosen reference product is:

[ Medicinal product which is or has been authorised in accordance with Union provisions in force
for not less than 6/10 years in the EEA:

- Product name, strength, pharmaceutical form: Sufenta Forte solution for injection 0.05 mg/ml
- Marketing authorisation holder: Janssen-Cilag B.V.
- Date of authorisation: 22-06-1982
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- Marketing authorisation granted by:
[l Member State (EEA): Netherlands

- National procedure

- Marketing authorisation number: RVG 09233
[ Medicinal product authorised in the Community/Members State where the application is made
or European reference medicinal product:
- Product name, strength, pharmaceutical form: Sufenta solution for injection 0.005 m 6
- Marketing authorisation holder: Janssen-Cilag B.V. . %é
- Date of authorisation: 01-11-1978 &\
- Marketing authorisation granted by: QO
| Member State (EEA): Netherlands 0\'

- National procedure K®

The applicant did not seek scientific advice at the CH5.\
Licensing status Q

An application was filed in the following c:u@: United States.

- Marketing authorisation number: RVG 09232

Scientific advice

The product was not licensed in any at the time of submission of the application.

1.2. Steps taken forQ&ssessment of the product

The Rapporteur and Co- orteur appointed by the CHMP were:

0\
Co-Rapporte:r“\ Agnes Gyurasics

T@ lication was received by the EMA on 25 June 2014.

- e procedure started on 23 July 2014.

Rapporteur: ena Stain

- The Rapporteur's initial Assessment Report was circulated to all CHMP members on 10 October
2014. The Co-Rapporteur’s first Assessment Report was circulated to all CHMP members on 10
October 2014.

. PRAC RMP advice and assessment overview were adopted by PRAC on 6 November 2015.

- During the meeting on 20 November 2014, the CHMP agreed on the consolidated List of
Questions to be sent to the applicant.

- The applicant submitted the responses to the CHMP consolidated List of Questions on 12 March
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2015.

- The Rapporteur circulated the Assessment Report on the applicant’s responses to the List of
Questions to all CHMP members on 27 April 2015.

. PRAC RMP advice and assessment overview were adopted by PRAC on 7 May 2015.

. The following GMP inspection was requested by the CHMP and its outcome taken into
consideration as part of the Quality assessment of the product:

A GMP inspection at Patheon Pharmaceuticals Inc. 2110 E. Galbraith Road Cincinnati, Ohio
45237 USA between 19-22 January 2015 by the National Competent Authority of Germany
(positive outcome). 6

- During the CHMP meeting on 21 May 2015, the CHMP agreed on a list of outstar&sues to
be addressed in writing by the applicant. &\

- The applicant submitted the responses to the CHMP consolidated List of nding Issues on
22 June 2015. \

. Joint Rapporteur’s preliminary assessment report on the MAH’s r es was circulated on 30
June 2015.

. PRAC RMP advice and assessment overview were adoptec@SRAC on 9 July 2015.

- During the meeting on 23 July 2015, the CHMP, in thesh the overall data submitted and the
scientific discussion within the Committee, issue sitive opinion for granting a Marketing
Authorisation to Zalviso.

2. Scientific discussion Q

X
O
2.1. Introduction 60
Problem statement &O

Moderate to severe acute paifd@in post-operative patients occurs frequently and is often difficult to treat
effectively or is undertre . Despite substantial advances in the knowledge of acute pain mechanisms,
der-managed (Huang et al. 2001, Gan et al. 2014).

post-operative pain ISQ

<
Insufficient post-ﬁ" | pain relief is of concern as under-treatment of post-operative pain can result in
life-threateni rse events, such as pneumonia or deep vein thrombosis and pulmonary embolism,
when pain li deep breathing and mobility. Over-treatment of pain can result in a heavily sedated
patient i§ then at risk for oxygen desaturation and respiratory depression, especially when utilizing

opio other central nervous system (CNS)-depressant drugs (Pattinson 2008).

A modern concept of opioid treatment in acute pain conditions is for the patient to self-administer an
adequate opioid dose, as needed, to titrate themselves to tolerable pain levels in a medically supervised
environment. The opioid is administered intravenously via a programmable pump that is kept at the
patient’s bedside. This concept of intravenous patient-controlled analgesia (IV PCA) with opioids has been
shown to provide higher patient satisfaction compared to pain regimens in which analgesics were
routinely administered to prevent pain or in which nurses assisted administration of analgesics according
to patients’ demand when their pain became intolerable (Thomas et al. 1995, Ballantyne et al. 1993).
Even though the benefits of IV PCA are recognized, the complexity associated with ordering, dispensing,
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preparing, programming, and administering opioids via an IV PCA pump results in many analgesia-related
errors and restrictions. The most common errors associated with IV PCA are wrong dose (38.9%), wrong
drug (18.4%), omitted drug (17.6%b), prescription error (9.2%), wrong administration technique (4.8%),
and extra doses administered (4.7%) (Moss 2010).

About the product

Sufentanil is a well-known potent, opioid analgesic with a fast onset of action. The rapid equilibration with
effector sites in the CNS, high therapeutic index and lack of active metabolites would appear to make it an
optimal opioid for treating acute pain. Thus, patients can be more safely titrated to an effective analgesic
dose before dose limiting side effects or even life-threatening respiratory depression occurs. Swfentanil
allows for rapid transmucosal uptake due to its lipophilic properties, resulting in a quick ons pain
relief.
02

Due to significant first-pass metabolism, sufentanil has a low oral bioavailability. Ther% sublingual

route of delivery was chosen by the applicant as an alternative to an intravenous rou@ dministration..

Zalviso sublingual tablets are to be self-administered using the administration@ which should only

be actuated by the patient in response to pain. Zalviso sublingual tablets ar be administered in a

hospital environment which ensures immediate access to health care prof als able to manage opioid
adverse reactions, particularly respiratory depression. &

The Zalviso administration device is designed to deliver a sing ntanil 15 micrograms sublingual
tablet, on a patient-controlled as needed basis, with a minimu minutes (lockout interval) between

doses. O
Zalviso administration system \

The Zalviso administration system has been asseﬁ the British Standards Institute. The CE Mark has
de

been granted o 27 Nov 2014. The main medical ice components of SSTS are:

e Reusable Controller, a hand-held, reché ble unit with all electronics, motor and other parts, and
software for SSTS.

= Single-patient use (disposable @enser that allows for placement of SSTS via ergonomic geometry

for optimal sublingual deli NThe dispenser also has a cap to cover the Dispenser tip in between
dose administrations.

= Single-dosage stren isposable) Drug Cartridge that contains a tamper-evident priming cap and
40 SSTs and ser, protect the tablets during storage and patient usage.

* Reusable ’Q@’ Tether that is used to secure SSTS to the patient’s bedside or wheelchair.
= Reusab ter to hold SSTS when not in use by the patient.

- ccess system comprised of a disposable wireless, electronic, adhesive Patient identifier (ID)
Thumb Tag containing radiofrequency identification (RFID) to pair a unique patient to a specific SSTS
and a separate reusable wireless Authorized Access Card (AAC) for the healthcare professional. The
healthcare professional must use the AAC in order to set up SSTS for a new patient, change a Drug
Cartridge, move the security tether, or discontinue therapy.

During set-up, which is completed by a healthcare professional, a Drug Cartridge is inserted into a
Dispenser, which is then locked into the Controller. The patient places the Dispenser tip under his or her
tongue, and depresses the Controller Dose Button to administer a SST 15 pg as needed based on a fixed
20-minute lockout period. The Patient ID Thumb Tag, a healthcare professional AAC, and a security

Page 9/94



Tether help to ensure that only the intended patient can self-administer the analgesic medicine as needed
for pain control.

Type of Application and aspects on development

This Application for a marketing authorisation of Zalviso is submitted under Article 10(3) of Directive
2001/83/EC ( “hybrid” Application) using Sufenta solution for injection as reference medicinal product.
Sufenta has been authorised in the Netherlands since 1978 as an anaesthetic-analgesic. Sufenta contains
the same active substance as Zalviso but it is administered via the intravenous or epidural route.

The Application was supported by quality, non-clinical and clinical data. A dedicated clinical program was
conducted to characterize the pharmacokinetics of sublingual sufentanil and establish efficacy a afety
of this new route of administration in the new indication.

The Applicant did not conduct any clinical studies against the reference product. This wé@(ied by the
Applicant by the differences in the strength, daily dose, route of administration @I ication. The
Application for Zalviso only referred in certain areas to Sufenta, in particular ton ical data, and in
all these areas there was no need for bioequivalence or comparable bioavailabili\ ies to the reference
product. Comprehensive clinical data were generated by the Applicant to su@j he safe use of Zalviso

for patient controlled analgesia in the proposed indication. For these rea@ the CHMP agreed that no

studies against the reference product were necessary. &

2.2.1. Introduction O

2.2. Quality aspects

The finished product is presented as sublingual té@ containing 15 pg of sufentanil (as citrate salt) as
active substance.

Other ingredients are mannitol (E421 hydrous calcium hydrogen phosphate, hypromellose,
croscarmellose sodium, stearic acid, @ pesium stearate and Sunset Yellow Aluminium Lake (E110).

The product is available in a p afednate cartridge containing 40 tablets, packed inside a polyester
film/LDPE/aluminium foil/LD achet with oxygen absorber.

The product should only \eed with the Zalviso administration device which consists of a controller and
723

into the re-usable pre-programmed electro-mechanical controller. This allows the
patient to sel ?ax ster tablets in response to pain, but prevents over-dosing by limiting the frequency
at which tablé n be dispensed.

<&

2.2% ctive substance

dispenser, essentizil f fe and proper use. The disposable cartridge fits into the disposable dispenser

whichisin turnins

The information on the active substance is provided according to the Active Substance Master File (ASMF)
procedure.

The chemical name of sufentanil citrate is
N-[4-(methoxymethyl)-1-[2-(2-thienyl)ethyl]-4-piperidinyl]-N-phenylpropanamide citrate or
N-[4-(methoxymethyl)-1-[2-(thiophen-2-yl) ethyl] piperidin-4-yl]-N-phenylpropanamide citrate and it
has the following structure and properties:
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Molecular formula: C,,H3zoN,0,S.CsHgO; - Relative molecular mass: 58 ol?

The structure of sufentanil citrate was confirmed by 'H and **C NMR spectrosc IR spectroscopy,

and mass spectrometry 9

The active substance is a white to off-white crystalline solid, soluble in W@ d sparingly soluble in
ethanol and acetone. Two polymorphic forms of the active substancexa

form nor particle size is considered important for the finished prod
product manufacturing process.

own. Neither polymorphic
lity due to the current finished

Sufentanil citrate is achiral. OQ
Manufacture, characterisation and process C@S
f

Detailed information on the manufacturing pr%fs
restricted part of the ASMF. 0

the active substance has been provided in the

Sufentanil citrate is synthesized by a s Qwanufacturer. The starting materials were re-defined during
the procedure in order to address a objection and their specifications are considered acceptable. All
critical steps of the synthetic :oﬁ re now described in the dossier.

The characterisation of t e substance and its impurities is in accordance with the EU guideline on
chemistry of new active r&cances. Potential and actual impurities were well discussed with regards to
their origin, fate and nd were characterised. The purge of genotoxic reagents and by-products has
been demonstrate’ inNntermediates made on commercial scale. Adequate in-process controls are applied
during the sy '§he specifications and control methods for intermediate products, starting materials
and reagent%‘

The act @stance is packaged in type Il amber glass bottles with phenolic resin closure which complies
with directive 2002/72/EC and EC 10/2011.

been presented.

Specification

The active substance specification of the finished product manufacturer includes tests for appearance,
identity (IR), assay (titration), impurities (HPLC), loss on drying (Ph. Eur.) and appearance of solution
(Ph. Eur.). The tests and limits are consistent with the Ph. Eur. monograph.

Impurities present at higher than the qualification threshold according to ICH Q3A have been qualified by
toxicological and clinical studies and appropriate specifications have been set. The applicant has
demonstrated the purge of mutagenic materials used in the process.
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The analytical methods used have been adequately described and non-compendial methods appropriately
validated in accordance with the ICH guidelines. Satisfactory information on the reference standard of the
active substance has been provided.

Batch analysis data on three production scale batches of the active substance were provided. The results
are within the specifications and consistent from batch to batch.

Stability

Stability data on eight production batches of active substance from the proposed manufacturer stored in
a container closure system representative of that intended for the market (a smaller scale version of the
commercial pack) for up to 60 months under long term conditions (25 ©C / 60% RH) and for u
months under accelerated conditions (40 ©C / 75% RH) according to the ICH guidelines wer
The following parameters were tested: appearance, loss on drying, assay (by titration an
impurities and degradation products. The analytical methods used were the same as fi
than the additional HPLC assay method, and were stability indicating. One batch gav@ﬂo
results (too high) for assay at the 3, 6 and 36 month time points. This was Iin% n
sufentanil base during the salt formation and the process was modified accor fi
of subsequent batches. There is likely little impact of dosing of sufentanil fr to patients. There were
no other significant trends in any batches under any storage condition

ase, other
f specification
overcharge of
or the manufacture

Forced degradation studies were carried out under conditions of h x to 150 °C), acid or base
hydrolysis, and oxidation in solution. Degradation is observed o uxing in acid or base, and in the
presence of hydrogen peroxide. Exposure to oxygen is thus l@t minimum.

The stability results indicate that the active substance m ctured by the proposed supplier is
sufficiently stable. The stability results justify the pr@ed retest period of 48 months in the proposed
container, protected from oxidants. Q

o~

2.2.3. Finished medicinal prod

Description of the product and P, ceutical development

Zalviso was developed in ord & duce an orally available formulation of the opioid analgesic and
sedative sufentanil, used in int@venous anaesthetic regimens in operating theatres. Given the dangers of
overdosing on sufentanil product is accompanied by a device which allows the patient to
self-medicate in respo ain. Once a tablet has been administered, the device enters a lockout phase
which prevents a tﬁ\ r'tablet being administered for 20 minutes, thus preventing overdose.

Sufentanil is i tent and thus constitutes only a minor proportion of the finished tablet composition.
In order to content uniformity, a solution of active substance is combined with the excipients
during é’ation in order to ensure an even distribution. Several polymorphic forms of sufentanil are
kno lets manufactured using different polymorphic forms of sufentanil were made and their

dissolution profiles demonstrated to be equivalent. Thus, the polymorphic form as well as the particle size
are not considered important for the product manufacture due to the described finished product
manufacturing process and hence do not need to be controlled.

Sufentanil has low oral bioavailability due to significant first pass metabolism. Despite being soluble in

water, it is highly lipophilic, allowing for rapid trans-mucosal uptake and a quick onset of action. Thus, the
sublingual route of administration was chosen. A small tablet size was sought in order to minimize patient
saliva response, but this also had to be compatible with the device and delivery mechanism. Rapid tablet
erosion was also required to afford patients a rapid analgesic response. Finally, adequate bioadhesion of
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the tablet to the sublingual cavity was necessary to prevent swallowing of the tablet which would result in
reduced efficacy.

Excipients were chosen based on compatibility with the active substance and in order to adapt tablet
properties to the above-mentioned requirements. Given the sublingual delivery method, mannitol was
chosen as the major formulation component due to its sweet taste and aqueous solubility. Hypromellose
is added in order to improve adhesion of tablets to the sublingual cavity. Croscarmellose was included as
a disintegrant and the amount added was optimised in order to afford rapid tablet disintegration without
compromising the bioadhesion characteristics. All excipients are well known pharmaceutical ingredients
and their 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.

The original dry granulation process resulted in poor content uniformity so a wet granulatio @md was
developed instead. Some of these studies were carried out using a substitute active sub instead of
sufentanil, given the latter’s high potency and thus the exposure risk for investigator: is’is considered
acceptable given the low active substance content and similar solubilities of the t Qe substances in
the granulation liquid. Results were later confirmed using sufentanil citrate. \

The critical quality attributes (CQAs) of the product were identified as as rity, stability, content
uniformity, dissolution and device compatibility. A risk assessment wa cmd out in order to identify
potential critical process parameters for all steps of the manufacturj rocess. A combination of
multi-variate (via DoEs) and univariate experiments were carried i@ order to assess ranges of process
parameters for high and medium risk operations, but none w %’cified as critical. No design space is
claimed for this product. Set-points and ranges have been compression force and speed which can
be altered in response to the results of in-process contr C) for tablet weight and resistance to
crushing. Performance of the product with the device @ﬁsured by an IPC for friability, given the thinness

of the tablet. Q

Early clinical batches were manufactured on scale and thus were not fully representative of the
commercial formulation. However, since p

111 clinical and pharmacokinetic studies were carried out

with the intended commercial formul 0 bioequivalence studies were considered necessary.

The dissolution method was show, @:e discriminatory against different levels of hypromellose which is
the excipient with the larges g;t on dissolution rate. Changes to other manufacturing parameters in
the ranges studied did n irﬁl the dissolution profile of the finished product.

An overage of 1.5% suf il citrate is applied to compensate for an apparent loss in assay during the
manufacturing proegss. $he loss of active substance has been investigated and although no root cause
has been foundﬁj s likely that losses occur during the granulation step. This is considered

acceptable a oment, given that the assay method has been shown to pick up changes in active

substance t. However, it is recommended that the applicant conducts further investigations to
identi ason for the loss in potency during manufacture. In addition, the applicant should evaluate
the a of the first ten commercial batches produced with an overage of 1.5% and submit a variation in

order to delete the overage in case the evaluation results in the conclusion that the overage is not needed.
Furthermore, an additional IPC on content uniformity after compression should be performed on the first
ten commercial batches and a comprehensive discussion of the results generated should be provided.

The primary packaging is a polycarbonate cartridge, each of which contains 40 sublingual

tablets and is packed in a polyester film/LDPE/aluminium foil/LDPE sachet with an oxygen absorber. Each
cartridge is tagged with a radio frequency identification (RFID) label. The materials comply 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.
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The cartridge is intended to be inserted into a disposable dispenser which is in turn inserted into a
reusable pre-programmed electro-mechanical controller which allows the patient to self-administer
Zalviso in response to pain, without overdosing. The device has been assessed according to Medical
Device Directive 93/42/EEC and has been granted a CE mark.

Manufacture of the product and process controls

The manufacturing process consists of four main steps consisting of wet granulation and drying, blending
with extra-granular excipients, compression to form tablets, and packaging. The process is considered to
be a non-standard manufacturing process since the active substance content is so low. Process validation

ded
quality in a reproducible manner. The in-process controls are adequate to ensure the qual':t Zalviso

was performed by manufacture of three consecutive commercial scale batches of Zalviso. It has been
demonstrated that the manufacturing process is capable of producing the finished product of

tablets. A test for LOD is carried out after wet granulation, and tablets are checked for Wx] thickness,

resistance to crushing and friability following compression. Additionally, the integrib e sachets is

checked once sealed. Q

Product specification $,

The finished product release specifications include appropriate tests for thi of dosage form including
description, identification (HPLC, 2 separate methods), assay (HPLC&JI’]I ormity of dosage units (Ph.
Eur.), purity (degradants by HPLC), dissolution (Ph. Eur.), residual

I (GC), microbial contamination
(Ph. Eur.) and tablet singulation (visual inspection).

The analytical methods used have been adequately descri@Qﬂ appropriately validated in accordance

with the ICH guidelines. Satisfactory information regardi}\ reference standards used for identification

and assay testing has been presented. O

Batch analysis results are provided for four c mn@al scale batches used in stability, non-clinical and
clinical studies, confirming the consistency o anufacturing process and its ability to manufacture to
the intended product specification. 0

Stability of the product

Stability data on four commerci aQbatches of finished product stored for up to 36 months under long
term conditions (25 ©C / 609 ) and for up to 6 months under accelerated conditions (40 °C / 75% RH)
according to the ICH guidélines®were provided. The batches are identical, including the primary
packaging, to those pro for marketing. Samples were tested for description, assay, purity,
dissolution and mie G@kcontamination. Tablet singulation was tested at later time-points following
introduction of,t to the release specifications. The analytical procedures used are stability
indicating. No,si
specificati S.

cant trends were observed to any of the tested parameters which remained within the

In addit one batch was exposed to light as defined in the ICH Guideline on Photostability Testing of
New Drug Substances and Products, resulting in a decrease in assay and increase in impurities. Zalviso is
thus considered to be photosensitive. The chosen commercial packaging was demonstrated to provide
adequate protection from light.

An in-use stability study was conducted in order to assess the stability of the product once outside of the
foil sachet. Three commercial scale batches were stored at 25 °C / 60% RH and 40 °C / 75% RH for up to
1 month and all tested parameters were well within specification. Given that the declared use of the
product is for 72 hours only, in-use stability is considered to have been adequately demonstrated.
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Based on available stability data, the shelf-life of 3 years stored in the original package to protect from
light as stated in the SmPC is acceptable.

Adventitious agents

No excipients derived from animal or human origin have been used. The magnesium stearate is of
vegetable origin.

2.2.4. 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. A CE certificate was provided for the delivery device. ults
of tests carried out indicate consistency and uniformity of important product quality char ics, and
these in turn lead to the conclusion that the product should have a satisfactory and unii&%rformance

in clinical use. O

The applicant has applied QbD principles in the development of the finished pro@d its manufacturing
process. However, no design space has been claimed. 0

2.2.5. Conclusions on the chemical, pharmaceutica&and biological aspects

The quality of this product is considered to be acceptable when %ln accordance with the conditions
defined in the SmPC. Physicochemical and biological aspects rel to the uniform clinical performance

of the product have been investigated and are controlle@satisfactory way.

2.2.6. Recommendations for futureQQty development

In the context of the obligation of the MAHs e due account of technical and scientific progress, the
CHMP recommends the following poiné o]p! stigation:

e The applicant should evalu assay of the first ten commercial batches produced with an
overage of 1.5% and su variation in order to delete the overage in case the evaluation
results in the conclu that the overage is not needed.

e An additional in- %\ess control on content uniformity after compression should be performed on
the first ten c ial batches and a comprehensive discussion of the results generated should

be provide
‘ C\
\
2.3. Non@nical aspects

2.3. Introduction

A non-clinical overview on the pharmacology, pharmacokinetics and toxicology has been provided, which
is based on up-to-date and adequate scientific literature. The non-clinical aspects of the SmPC are in line
with the SmPC of the reference product. The impurity profile has been discussed and was considered
acceptable.

The reference product Sufenta is approved for IV and epidural administration, therefore substantial
elements of the nonclinical profile have already been established, based on intravenous, intrathecal and
subcutaneous administration. The systemic pharmacological, pharmacokinetic and toxicological
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properties of sufentanil have already been demonstrated. To support the application for the oral
sublingual route, targeted pharmacokinetic studies have been performed in dogs by comparative
assessment of absorption after 1V, oral, buccal and sublingual single dose administration. The
toxicological program included GLP compliant repeat-dose toxicology and local tolerance studies in
Golden Syrian hamster after buccal administration.

The overview of the non-clinical program for Zalviso is presented in Table 1.
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Table 1: Non-clinical program for sufentanil 15 pg sublingual tablets

Study type Route of Frequency of dosing Species GLP
administration compliance

Pharmacokinetics

Absorption 1v. Single dose Dog No
sublingual tablets | 5 administrations on 3
consecutive days

Absorption 1v. Single dose Dog No
sublingual 2 admimistrations with a 3-
days washout
p.0. 2 admimistrations with a 1-
day washout
Absorption sublingual 2 admimistrations with a 3- Dog No . @
days washout \%
buccal 2 admimistrations with a 6- &
days washout ‘
Toxicology &_{‘
Repeat-dose buccal Once daily for 7 days Hamster :
Repeat-dose buccal Once daily for 28 days Hamster ¢ es
Local tolerance | buccal One or 5 administrations** | Hamster (

/ day for 1 day

Local tolerance | buccal Five admimstrations*® / day HAE[Q Yes

for 4 days 0
* Prior to dosing, the animals received naltrexone s.c. \6 -

*¥* Prior to dosing, the animals received naltrexone or placebo s.c.

2.3.2. Pharmacology \Q

No separate studies have been perforge@e Applicant.

2.3.3. Pharmacokmetlc

A limited nonclinical pharma gklnetlc program was conducted to demonstrate the feasibility of the

sublingual route of admainistration. Absorption studies were conducted in Beagle dogs using two

experimental formu@ of sufentanil. The sublingual route of exposure was compared to the
o

*
intravenous, oral&
<

Absorption \

lon studies in dogs the sublingual formulation systemic bioavailability was between

cal routes of administration.

%.
ion, but bioavailability was significantly lower. This might be due to different absorption
pathways. Another factor which is important regarding kinetics is the site where tablet is disposed to. It
did not influence the extent of absorption but after buccal administration the C,,,x was less than half of the
sublingual way. As expected sufentanil had poor oral bioavailability (less than 10%o).

The formulation containing protonated sufentanil molecules (citrate salt) showed faster

Although the PK studies did not use the proposed clinical formulation, they provide supporting data to
justify the use of sublingual sufentanil for the suggested therapeutic indication.

Distribution, Metabolism, Excretion
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No separate studies were conducted but relevant data were summarised by the Applicant based on
published literature.

2.3.4. Toxicology

Due to the new formulation and the new route of administration, bridging studies up to 28 days were
conducted in hamster. The local tolerance was also tested in hamster. The summary of the studies is
presented in Table 2 below.

Table 2: Toxicological bridging program with sublingual sufentanil 26
. Route of Duration of . ’%9
Study type administration dosing Species ‘&] iance
Repeat-dose toxucity Cheek pouch 7 days Hamster U Yes
Cheek pouch 28 days Ham.stei\v Yes
Local tolerance Cheek pouch 1 day H T Yes
Cheek pouch 4 days H T Yes

Single dose toxicity Q;
None conducted. \O

Repeat dose toxicity O
Sufentanil was evaluated in repeat dose studies i den Syrian hamster with buccal administration for

7 days at doses up to 320 ug/day or 28 days es up to 180 pg/day. Hamsters did not tolerate the 320
pg/day dose and were euthanized after 1 dosing. The results of the 2 studies were very similar.
Clinical signs typical of opioid pharma (rigid body, hypoactivity, respiratory depression) were
observed at all doses. The severity ffects increased with dose. Dose dependent decreases in body
weight were observed in both Log
haematocrit were observed, gestive of hemoconcentration due to dehydration. No significant effects
on clinical chemistry, orngte ht, gross necropsy or histopathology were observed. No local effects
her. All effects were reversible during the recovery period. It was concluded

Increased red blood cell (RBC) count, haemoglobin and

were observed in this st
that the pharmac @kand toxicological effects of sufentanil sublingual tablets were typical of what
would be expegted an opioid agonist.

A NOAEL of @ /day has been established for the 28-day toxicity study, with AUC_j,s; and Cax Values
of 200 g@‘n and 27.6 ng/mL on study day 0 and 82.7 ng.h/mL and 16.5 ng/mL on day 27. No
addidi rget organs were identified in doses up to the MTD (180 pg/day).

The systemic exposure to sufentanil in 28 day repeat dose toxicity study was greater than that observed
in the clinical study with the highest sufentanil daily dose. According to the mean AUCg_,s; animal/human
ratio measured in 28 day repeat dose toxicity study, the level of exposure in the animal studies was more
than 1000 fold than in the human clinical trials.

Genotoxicity
No genotoxicity studies were conducted with sufentanil.
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The applicant identified four impurities derived from synthesis of sufentanil, which were either evaluated
for genotoxic risk in Ames tests, by established QSAR methods or qualified due to its existence as
metabolite of sufentanil and fentanyl. None of the identified impurities would be considered a genotoxic
risk according to the proposed specification limit of 0.5%.

Carcinogenicity
None conducted.

Reproduction toxicity

None conducted. 6

Toxicokinetic data . %

Toxicokinetics data for the 7-day study are presented in Table 3.

Table 3: Toxicokinetics data 0
[0\

Daily | AUC, (ng-h/mL) Cpnax (ng/mL) Tm,{g v Ty ()
dose (ug] Day 0 Day 6 Day 0 Day 6 Day 0 Q) ay 6 Day 0 Day 6
15 18.4 18.9 6.51 7.87 U 1 5.4 01
30 44.1 33.1 5.76 824 [N 1 32 9.0
80 137 103 14.5 14.0 \p 4 1 5.2 47
160 284 121 234 530 2 1 4.1 01
320 640 - 578 AN 4 - 6.4 -

n.r. not reportable c},

All male hamsters dosed buccally v cheek pouch with Sufentanil Sublingual NanoTabs™ were
systemically exposed to sufe & erms of AUC, . and C,ax, €Xposure increased with increasing dose
over the 15 to 320 ug/day ra on study day 0 and over the 15 to 160 ug/day range on study day 6, with
exceptions for Cax, Whi as similar at 15 and 30 upg/day on both sampling days. On study day O,
exposure, in terms of %gt, increased more than proportionally to the increase in dose over the 15 to
320 pg/day range®i @ws of Cmax, €Xposure to sufentanil increased less than proportionally from 15 to
30 pg/day and r@}ionally from 30 to 320 pg/day. On study day 6, the relationship between dose and
exposure wag~shightly less than proportional for both parameters over the 15 to 160 pg/day range.

with no clear trend related to dose level. Half-life ranged from approximately 3 to 6 hours on study day O.
On study day 6, reportable half-life values were approximately 5 and 9 hours for the 80 and 30 ug/day
dosages, respectively.

Based on the results of this study, it was decided that the following 28-day study will use doses up to 180
Hg/day.

Toxicokinetics data for the 28 day study is presented in Table 4 below.
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Table 4: Toxicokinetics data

AUCp (ngh/mL) Crmax (ng/mL) Topax () T2 ()

Day 0 Day 27 Day 0 Day 27 Dayv 0 Day 27 Day 0 Day 27
15 206 14.2 4.64 3.20 0.88 2.0 4.4 4.0
90 172 50.1 19.1 113 4.0 1.5 43 nr.
180 200 82.7 27.6 16.5 0.75 1:5 48 4:6

n.r not reportable.

Toxicokinetic analysis suggests that sufentanil exposures (AUC 5 and C,ax) Were roughly doseé
proportional. Sufentanil exposures on day 27 were lower at 90 and 180 ug/day than on day@

L), based

Although the study report states that 180 ug/day was a no observed adverse effect Ieve#gbj
dose (MTD)

on effects on body weight and clinical signs, it was determined that the maximum tol€

for sufentanil administered buccally to hamsters is 180 pg/day. Q

Local tolerance

The applicant conducted one pilot (dose range finding) and one piv, &tudy to examine local tolerance
of Sufentanil sublingual tablet after buccal administration in Gol |an hamster by s.c. pretreatment
with the opioid antagonist Naltrexone. The dose range findi (692063) established a 10 mg/kg
Naltrexone dose as suitable to inhibit opioid effects of 400 y sufentanil administered into the cheek
pouch. The pivotal study on local tolerance of Sufentanil ingual tablet (692032) showed exclusively
treatment related, but no test-article related local ts on cheek pouch pathology or histopathology
after 100 or 400 pg daily exposure with sufentan@ Z

A

2.3.5. Ecotoxicity/environme sk assessment

days.

The applicant has submitted an ER@ on the EMEA/CHMP/SWP/4447/00 guideline. Sufentanil PEC
surfacewater value is below th

imit of 0.01 pg/L and is not a PBT substance as log Kow does not
exceed 4.5. Therefore sufen is'not expected to pose a risk to the environment.

Based on the available d%gno adverse environmental effects were anticipated with the use of Zalviso

and the CHMP con&d@

t a Phase Il (Tier A) environmental fate and effect analysis was not required.

Table 5: Su maln study results
Substance ): Sufentanil
~>
CAS- r (if available): 60561-17-3
PBT Sereening Result Conclusion
Bioaccumulation potential- log | OECD107 3.45 Potential PBT (N)
KOW
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PBT-assessment
Parameter Result relevant Conclusion
for conclusion

Bioaccumulation log Kow 3.45 not B

PBT-statement : The compound is not considered as PBT nor vPvB

Phase |

Calculation Value Unit Conclusi

PEC surfacewater , default or 0.0054 ng/L > 0.% shold

refined (e.g. prevalence, N‘

literature) &

Other concerns (e.g. chemical Q ne

N

class) &A
2.3.6. Discussion on non-clinical aspects é
Sufentanil is a synthetic 1 opioid receptor agonist that has b %1 in anaesthesiology for decades.
Non-clinical pharmacology, pharmacokinetics and toxicolog¥aineluding the primary effect analgesia and
all other opioid actions are well-known. Since the Applicatio®’is based on Article 10(3) of Directive
83/2001/EC, the applicant referred to the approved rmation of the reference product Sufenta,
published literature and provided a package of s ocused on transmucosal administration of
sufentanil. \
2.3.7. Non-clinical data rev special hazard for humans.

The SmPC is fully in line with the@resented in the non-clinical part of the submitted documentation.
Conclusion on the non-clinic pects

The submitted non-clinic &ta support the clinical use of sublingual sufentanil in the management of
post-operative pain. ferences to Sufenta as well as published data in the scientific literature were
considered adequzf he CHMP.

0\( ’
2.4. Cliaiéaspects

2.4. Introduction

This is an application for sublingual tablets containing sufentanil. To support the marketing authorisation
application the applicant conducted a dedicated clinical program as presented in Table 6 below. In
addition, cross-references to Sufenta and published literature were made with regard to primary and
secondary pharmacodynamics and safety.
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Table 6: Tabular overview of clinical studies

1 TABULAR LISTING OF ALL CLINICAL TRIALS
Test product(z); Number of Healthy Duration of
Trial desizn ~ dosage regimen; sabjects snhjects or treatment }
Typeof Trial Location of Objective(s)of  and tvpeof  route of enrolled; diagnosiz of  with Trial status;
trial idenfifier  trial report the trial comtrol administration completed patients sufentamil type of report
SECTION 5.3.1 REFORTS OF BIOPHARMACEUTIC STUDIES
Section 5.3.1.1 Bioavailability study reports
EBA AR 531.1-1 Compare PE of Single-center, Sufentsmil tablet 15 pg; 12 enrolled; Healthy Single dose Complete; Full
C-006 sublingual mblet  open-label, single dose; sublingmal 12 completed subjects
to IV sufentanil randomized, Sufentanil 5 pg over
Crossover 20 minutes; single dose;
w
BA MPS101 531.1-2 Single-dose PEK Single-center, Sufentanil 15 pg' 12 enrolled; Healthy Single dose C ; Full
of different open-labal, mizzelam 200 pg tablet;, 15 completed subjects
routes of randomized, single dose; sublingmal
adminisiraton CTOSS0VEr Sufentanil 15 pg tablet; @
spdim single dose; sublingusl .
combination with Sufentznil 15 pg tablet:
azolam single dose; buccal
Sufentamil 15 ug tablet;
single dose of 3 tablets;
oral
Smfentamil 5 pg over
20 minntes; single dosa;
IV + trizzolam tablet
125 ng; single dose;
oral
g
Test product(z); Numbe \ Healthy Duration of
Trial design ~ dosage regimen; smbj subjects or treatment .
Typeof Trial Location of Objectives) of  and typeof  romte of [ q diagnosiz of ~ with Trial status;
trial identifier trial report  the frial control administration patients sufentanil type of report
BA IAP1O2 53.1.1-3 Single-dose PE Single-center, Sufentanil tsblet 15 pg; Q25 ; Healihy Single dose Complete; Full
of diferent open- label, single dose; subli completed subjects
routes of randomized, Sufentanil tableRLS
adminisration §-zequence, single doss; buce
Heament,  gufangay 15 pe:
4-period, single dos
CIOSSOVEr
& 3 UZ OVET
1 mi ; sngle dose;
&ﬂnjetﬁ received
I trexone 50 mg
Section 5.3.1.2 rai bioavailability and bicequivalence study reports
Mot applicable
i 1.3 In-vitre/in-vive correlation study reports
Mot applicable
Sect ports of bisanalytical and analytical methods for human stodies
Biozssay PRALABI 53141 Wali £ a method for the determination of sufentanil m~ Methed applied for TAP101, IAP102, IAP104 Method
method  N-116587- (final version dated 20 Jul 2012) validation
B Teport
Biozszay PRALABI 53142 nBment No | to the method validation report Method spplied for TAP101, [AP102, TAPI04 Method
method ~ N-116587- BIN-116587-B (final version dated 22 Ang 2013) validarion
L o N report
Bioassay PFRALARI 5. \\ Amendment No 2 to the method validation report Method applied for TAP101, [APIOZ Method
method  N-11658T¢ PRALABIN-116587-B (finzl version dated 19 Apr 2013} validation
B \ Teport

Al

<
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Test product(s);

3 Number of Healthy Druration of
Trial design ~ dosage regimen; smbjects smbjects or treatment 3
Typeof Trial Location of Objective(s)of  and typeof  romte of enrolled; diagnosis of  with Trial status;
trial idenfifier  trial report the trial control administration completed patients smfentamil type of report
SECTION 53.2 REFORTS OF STUDIES PERTINENT TO PHARMACOKINETICS USING HUMAN BIOMATERIALS
Section 5.3.2.1 Plasma protein binding study reports
Mot applicable
Section §.3.2.2 Reports of hepatic metabolism and drog interaction studies
Mot applicable
Section 5.3.2.3 Reports of sindies nsing other human biomaterials
Mot applicable
SECTION 5.2.3 REEFORTS OF HUMAN PHARMACORKINETIC (PK) STUDIES
Section 5.3.3.1 Healthy subject PE and initial tolerability study reports
PE AR 53311 Single and Single-center, Partl 22 enrolled:; Healthy Part 1 Complete;
FOl-01 repeat-dose PK open- label,  Sufentanil 5 pg over 22 completed subjects 4 single Abbfgriated
of differenr doses  sequential 10 mimtes; single dosa; dioses with
o 1-day
Sufentanil tablet 2.5, 5, washout
and 10 pg; single doss;
sublingual . %
Part 2 Pai \
Sufentanil tablet 5 pg;
every 10 minwees for
4 doses; sublingual
Fart 3 \ Part3
Sufenanil ligud 5 ug; 0 Dav0
single dose; 5ubli.ugual Single dose
or Davl
sufentanil 5 pz over K Single dose
Test product(s); NSwbest Healthy Duration of
Trial desizn ~ dosage regimen; bjects sobjects or treatment }
Typeof Trial Location of Objectiveishof  and typeof  romte of enmned, diagnosis of  with Trial status;
trial identifier trial report the trial control administration completed patients sufentanil type of report
1Cl minmtes Dav2
4 doses
blet 10 pe;
se; sublingmal
/4
mtanil tzblet 10 pe;
every 20 minutes for
4 doses; sublingual
Tt Part4
Sufentamil 50 pug over Zipele d
20 minutes; single dosa; mg_e
v Day T
Dav? Single dose
\ Sufentanil tablet 30 pg;
% single dose; sublingual
* All sulyjects received
.\ nalrexone 50 mg
- N3
o &
N\ Test product(s);, Number of Healthy Duration of
Trial design  dosage regimen; sabjects subjects or treatment .
Typeof o T Location of Objective(s)of  and tvpeof  romte of enrolled; diagmosis of with Trial status;
trial i trial report  the trial contrel administration completed patients sufentami type of report
PE 01 5331-2 Single and Single-center, Sufentanil mmbler 15 pg; 40 enrolled: Healthy Single and Complete; Full
repeat-dose PE open- label, single dose; sublingual 38 completed subjects repeat dose
fixad- Sufentanil tablet 15 pg; (40 doses
SEqUEnCE, every 20 minwtes for over
CTOSS0VEr 00 40 doses; sublingnal 13.3 hours)
conrmol separared by
. L 48-hour
Al subjects received washout

naltrexons 50 mg

Section 5.3.3.2 Patient PK and imitial tolerability study reports

Mot applicable

Section §.3.3.3 Intrinsic factor PE study reports

Mot applicable
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Test product(s);

) Number of Healthy Duration of
Trial desizn ~ dosage regimen; sabjects sobjects or treatment 3
Typeof Trial Location of Objective(s) of and type of ronte of enrolled; diagnosis of with Trial stafus;
trial idenfifier  trial report the trial control administration completed patients sufentamil type of report
Section 5.3.3 4 Extrinsic factor PK study reports
PE IAPID4 53341 PE dmg Single-center, Sufentamil tablet 15 pg; 19 enrolled; Healthy Single dose Complete; Full
interaction open- label, sinzle dose; sublingual 18 completed subjects with and
(ketoconazole) 2- treatment, without
2- perind, Sufentanil tablet 15 pg; muliiple
fixed- single dose; sublingual ketoconazole
sequence + ketoconazole tablet doses
400 mg; once daily for
3 days; oral
All subjects received
nalmexone 50 mg. N
Section 5.3.2.5 Population FPK siudy reports A
PopPE o0ol1.1 533351 Population FE See AFN-C-001, IAPIOL, IAPI02, LAPLIO4, LAPS0®, IAP310, and IAP31] ull
analysis of 35T
+ &
&
Test produci(s); Number of Healthy \’
Trial design ~ dosage regimen; sabjects subjects or .
Typeof Trial Location of Objective(s) of and type of romte of enrolled; diagnosis of ¥ Trial status;
trial idenfifier  trial report the trial contrel administration completed patients I type of report
SECTION 534 REFOETS OF HUMAN PHARMACOLOGY (PD) STUDIES \
Section 5.3.4.1 Healthy sobject P} and PE/PD study reports
PEPD ART- 5341-1 PE/PD of Single-ceater, Open label: 24 snrollad; a3 Smgle dose Complete; Full
C-002 sufentanil and'or  single-dose,  Sufentsmil 5 pg over 24 completed
tmiazolam tablet  randomized. 20 minutes; single dose; T
combinations and  crossover, IV (Cohorts 1 and 2) Cohott 1=
comparison to IV open-label 00 Ty0-010m eables subjects
sufentanil Da)i 1 and 125 ug; single dose; @ lS-ﬁU}'eﬁﬁ of
dDJ:E'h-I;-bl' d oral (Cohors 1 and 2) :_Eicm 2
i . o 1=
on Day 3 to Mnbbm. subjects
Day 5 Sufenranil 61-80 years of
10 pz/mizzolam 20 age)
tzbler; single doSg:
sublingual
(Cohorts 1 _angd 2)
Sufsntan
15 200 pug
tah diose;
blin, (Cohert 1)
il 10 pz tablet;
dose; sublingual
ghorts 1 and 2)
Sufentamil 10 pz'
mrizzolam 100 pg tablet;
single doze; sublingual
N (\ (Cohort 7)
“Seftion 5.3.4.2 Patient PD and PE/PD study reports
Mot applicable
*
AN
Study ID No. of i Study Study Subjs by | Duration | Gender Diagnosis Primary
study Posology | Objective arm M/F Incl. Endpoint
centres entered/ Mean Age | criteria
/ g compl.
loc
ARX-C-001 Phase I1; Sufentanil | Efficacy and | 5 pg: Up to 12 46.2/53.8; | Patients SPID-12
us Randomized, | 5 ug; safety 25/11; hours 62.9 following
double-blind, | Sufentanil 10 pg: knee
placebo 10 pg; 26/9; replacement
control Sufentanil 15 pg: surgery
15 ug; 24/13;
placebo Placebo:
26/7
ARX-C-005 | 3 sites/ Phase I1; Sufentanil | Efficacy and | 10 pg: Up to 12 4.5/95.5; Patients SPID-12
USA Randomized, | 10 pg; safety 31/22; hours 46.2 following
double-blind, | Sufentanil 15 pg: open
placebo 15 ug; 32/25; abdominal
control placebo Placebo: surgery
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31/9
ARX-C-004 | 3 sites/ Phase I11; Sufentanil | Functionality | 15 pg: Up to 12 33.3/66.7; | Patients Proportion
USA Open-label 15 pg via | of NanoTab 30/26 hours 65.7 following of patients
NanoTab delivery knee who
delivery system, replacement | successfully
system efficacy, surgery complete
safety the study
without any
System
failure.
1AP310 14 sites/ Phase 111; Sufentanil | Efficacy and | 15 pg: Up to 72 25.6/74.4; | Patients SPID-48
USA Randomized, | 15 pg, safety 119/78; hours 55.2 following
double-blind, | placebo; Placebo: open
placebo via 59/27 abdominal
control NanoTab surgery,
delivery
system @
1AP311 34 sites/ Phase I111; Sufentanil | Efficacy and | 15 pg: Up to 72 39.4/60.6; ¢ P%j SPID-48
USA Randomized, | 15 g, safety 321/215; hours 66.2 bﬂ ing
double-blind, | placebo; Placebo: ee or hip
placebo via 105/43 replacement
control NanoTab Q surgery
delivery \
system a >
1AP309 25 sites/ Phase I111; Sufentanil | Efficacy and | 15 ug: Up to 72 /64.7; | Patients Proportion
USA Randomized, | 15 ug via | safety 178/146; hours Q}&.Q following of patients
open-label, NanoTab Morphine: K open who
active delivery 181/136 abdominal responded
control system; @ surgery or “good” or
1V PCA knee or hip “excellent”
pump Q~ replacement | on the PGA
with surgery of method
Morphine O of pain
Sulfate, 1 \ control over
mg/ dose ‘ the 48-hour
study
05 period
x.
GCP 0

The Clinical trials were performe @cordance with GCP as claimed by the applicant.

The applicant has provided

were carried out in accor

:Q;

e With the ethical standards of Directive 2001/20/EC.

2.4.2. Ph @kmetlcs

PK of the @ nil sublingual tablet (SST) has been studied in seven phase | trials.

Tria

he final formulation:

ent to the effect that clinical trials conducted outside the community

IAP102 - single-dose bioavailability trial comparing intravenous sufentanil and SST administered

sublingually, buccally, or swallowed.

IAP101 - single- and multiple-dose (every 20 minutes for 40 doses) trial of SST dispensed from the

SSTS.

IAP104 - single-dose drug interaction trial with SST and oral administration of a cytochrome P450

(CYP) 3A4 inhibitor (ketoconazole).

Trials with an earlier formulation:
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= ARX-C-006 - single-dose bioavailability trial comparing intravenous sufentanil to SST.

e MPS101 - single-dose trial comparing different routes of administration (sublingual, buccal, oral) and
in combination with triazolam.

e ARX-C-002 - single-dose pharmacokinetics/pharmacodynamics of SST or sufentanil/triazolam tablets
and comparison to intravenous sufentanil (comparison in younger and older subjects).

ARX-FO1-01 - single- and repeat-dose trial of various dosage strengths of SST (5, 10, 20, and 80 ug).

In addition, a population pharmacokinetic analysis was conducted to characterize the pharmaegkinetic
data for the SST, identify and quantify clinically relevant covariates on population-pharmaetic
parameters, and characterize SST pharmacokinetic characteristics in relevant patien lations
following single-dose administration and repeat-dosing. é

0\
Absorption é

Systemic exposure of sufentanil following sublingual administration was gr@ﬂer multiple-dose

compared to single-dose. After the last of the multiple doses, Cnax an 0-20 Wwere statistically

significantly higher compared to those after single-dose administration approximately 7-fold and
26-fold, respectively) &

Cmax Observed after the 40th multiple dosing (240 pg/mL) was lg @an that observed after a single 1V
dose of 15 pg (361 pg/mL). Median T,,ax occurred at 0.33 hour: inutes) after the last of the multiple

doses, which was a decrease of about 0.5 hours compare(o e Thax Of 0.83 hours seen after a single
dose.

The AUC,_ o of the last dose after multiple-dose tr, @nt was statistically significantly lower by about
32.3% compared to AUCq_goo after single-d se@tment. This effect was considered clinically not

relevant as the patients will administer on a eeded basis.

red to IV sufentanil.

Sublingual, buccal, and swallowed ro e@administration resulted in significantly lower C,,.x, AUCq_,
and AUC_js values, and longer T,a C

Bioavailability @
Relative bioavailability of ufeEanil sublingual administration was 59% in study I1AP102, which used the
final formulation of the . Bioavailability from sublingual and buccal (78%) routes was similar while

was swallowed (9%).

it was poor when s‘uf

Sublingual biogv ity in the other BA studies using earlier formulations (ARX-C-006, MPS101) was
57% and 519 }\e. ectively.

Distri t@

A su ry of data from the scientific literature for in vitro and animal studies has been provided,
complemented by llimited data collected in the studies performed by the Applicant. It is acceptable that
this information is taken mainly from the literature since after sublingual absorption the distribution of
sufentanil is expected to happen in the same way as after IV administration.

Elimination

Sufentanil is rapidly and extensively metabolized in the liver by cytochrome CYP3A4, into a large number
of inactive metabolites that are excreted with urine and faeces.
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Similar CST., values were observed following both single and repeated administration demonstrating that
there is a predictable and consistent duration of action after multiple dosing of the sublingual tablet. The
median t., values were similar for 1V, sublingual, buccal, and oral treatments and ranged from 2.80 to
4.63 h with oral administration having the longest t.,. The half-life of sufentanil was longer in elderly
patients and shorter after multiple dosing and with increasing weight of subjects.

The terminal half-life of sufentanil was poorly characterized because in the early studies, analytical
sensitivity was relatively low and because of that, the terminal half-life was underestimated. In study
ARX-C-006 the terminal half-life was only 2.22 hours but when the analytical sensitivity was improved,
median t., increased to 12.6 hours (Study IAP101) and 5.28 hours (Study IAP102). Further investigation
by the NCA methodology determined that the limit of quantification has an impact on the
terminal half-life but only for single-dose administration (mean of 6 hours to 10 hours). Up

dosing, the mean estimated terminal half-life was up to 18 hours. This was also confirme e newly
established pop PK model based on Phase | data. For a typical subject, the tern‘@ alf-life was
estimated to be 16.2 hours. O

After the last dose of multiple-dose administration, a slower elimination Qcompared to that
observed after single-dose administration, was exhibited. The apparent cleagal was 78.1 L/hr after a
single-dose, increasing to 111.9 L/hr after repeated doses, decreasing t L/hr in elderly patients,
and decreasing to 45.2 L/hr in patients taking ketoconazole. The apparﬁt central volume was 67.7 L. The

distribution clearance and peripheral volume were 77.5 L/hr and Z@L respectively.

Pharmacokinetics of metabolites

PK of sufentanil metabolites has not been studied. This V\/@Epted by the CHMP since these metabolites
have no opioid effect.

Dose proportionality Q

Dose proportionality has been studied in a cIi@rial conducted with the earlier formulation of sufentanil
NanoTab. The results show linear pharmacdgkinetics between 2.5 and 80ug.

Pharmacokinetics in target popul

Plasma sufentanil concentrati Qured in patients show a considerable range of variation, matching
the individual frequency of g. There were no statistically significant differences between patients <
65 years of age and = 65\§rs f age or between patients with BMI < 30 kg/m? or = 30 kg/m? and also
between patients with out impaired hepatic function or impaired renal function.

*
No differences wi ’Q PK in healthy subjects were observed.
*
Special pop N) s

ic@ provided results from a population PK analysis in healthy volunteers and in subjects with
hich was described by a 2-compartment model with first-order transmucosal absorption and
e. Inter-individual variability on pharmacokinetic parameters was large, as would be expected

a lag
given the variability in dosing and sampling in the Phase Il and Phase 111 trials.

Gender and race or concomitant administration of CYP3A4 substrates does not appear to influence PK
parameters. Weight has a positively correlated influence on apparent clearance as well as distribution
clearance. The expected peak-trough difference in various representative subjects (age, weight
stratifications) was <13 pg/mL.
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Age appears to influence pharmacokinetics of sufentanil to a certain extent. Bioavailability was higher in
elderly subjects (93-96% compared to 76—87% in younger subjects). Mean t., for sufentanil was slightly
longer in older subjects, as well clearance, resulting in an increase of AUCy_ and AUCgq_jns-

No dedicated studies in patients with renal or hepatic impairment were conducted, but experience with
sufentanil and population PK analyses in the phase 11l studies indicate that clearance is not affected by
these conditions. In the population pharmacokinetic analysis for Zalviso including 700 patients and
healthy volunteers, neither renal nor hepatic function was identified as a significant covariate for
clearance.

No studies in paediatric patients have been performed with the SST. E

| %)
Interactions \\%

Ketoconazole, a potent CYP3A4 inhibitor, can increase the systemic exposure to su@x il. The healthy
volunteers study to assess this interaction showed that AUC (AUCo., 126.47 \Qg .63), t.,, (0.87 vs.
1.27 h) and Thax (6-35 vs. 13.61 h) of sufentanil were significantly increas@g given together with
ketoconazole. This has been adequately reflected in the SmPC and it is pected to cause clinical
problems. With increased AUC, the duration of pain relief will be prolo e& the patient is expected to
increase the intervals between SST doses. {

Studies MPS101 and ARX-C-002 were conducted in combinatior% triazolam. No drug-drug
interactions were observed in these studies.

Other possible interactions of sufentanil have been discm@in Clinical Safety section of this report.

O

2.4.3. Pharmacodynamics Q

&

highly selective binding to p-opioid receptors. Analgesia
ediated via activation of y-opioid receptors primarily within the

Mechanism of action

Sufentanil is a synthetic, potent opi
induced by sufentanil is thought to
CNS to alter processes affecti h

release of various neurotransgiitters from afferent nerves sensitive to painful stimuli may be partially

e perception of and emotional response to pain. Alterations in the

responsible for the anal effects. Sufentanil produces a dose related attenuation of catecholamine
release, particularly n Z&R&phrine.
<
Primary phar‘m §y
No patient P \’K/PD studies have been performed by the Applicant because pharmacodynamics of
sufent iI@ en characterised for the reference product. A PK/PD study has been performed in healthy
i j& t

volupnte h the earlier formulation of the sufentanil NanoTab and showed an effect of sufentanil on

produ of sedation for diagnostic or therapeutic procedures.

Secondary pharmacology

No special assessments of secondary pharmacological effects have been performed in the clinical studies.
However, it is known that sufentanil can cause a range of secondary effects, which can result in adverse
events. Therefore, this topic is discussed in Clinical Safety section of this assessment report.
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2.4.4. Discussion on clinical pharmacology

Sufentanil is a known active substance with known pharmacokinetic und pharmacodynamic properties.
The main goal of the clinical pharmacology development of Zalviso was to characterise new sublingual
route of administration. The performed trials sufficiently describe the pharmacokinetic and
pharmacodynamic profile of sufentanil given sublingually and establish good acceptance and
bioavailability of the sublingual tablet. The covariate effects and magnitude of the pharmacokinetic
parameters were consistent with previous pharmacokinetic publications for intravenous sufentanil.

Changes in formulation were performed several times during the clinical development of Zalviso.
However, they have been judged to be of minor importance since only three studies performed ﬁ'th the

latest formulation were considered as main source of information. The older studies were co d as

supportive. In addition, the CHMP was able to draw comparisons between studies with ol newer
*
formulation of the SST despite the complexity of the data (older studies did not use the@ osage and

used a different analytical assay with a lower sensitivity). O

All studies with the final SST formulation used naltrexone as a blocking agent inSt the opioid actions
of sufentanil. However, the impact of naltrexone on the PK of sufentanil was j d to be insignificant.

The effects of age and weight on sufentanil PK profile were not considered@e of concern, because with
increased AUC, also the duration of pain relief will be prolonged. S&e Zalviso is used as PCA, the
patients are expected to be able to adjust the uptake of sufentani
(20 min time-out). Hence, a possible overdose in e.g. elderly

The terminal half-life has been explored by the CHMP ortant parameter in post-dose safety. In
addition the CHMP noted that the relatively slow, prolon elimination profile observed after repeated

administration might result in safety issues if the pat is discharged from a hospital without additional

eir own within the given margins

rectic patients is not probable.

warnings. For example, car driving could be dangerods until sufentanil is completely eliminated from the
body. Therefore, section 4.7 was updated ac&‘qj'ingly to state that sufficient time should elapse before
patients can drive or operate machinery.

ratio, is expected to be subject to reduced hepatic clearance
at reduce the blood flow through the liver. In the Phase Il
oderate and severe hepatic impairment, respectively. Therefore, it

Sufentanil, being a drug with high extr, '
if haemodynamic changes are pre
studies only 13 and 6 subjec

is likely that a hepatic dysfunefion covariate was not detected due to the sparse data.

No special population st were performed, but in an analysis of the population PK data neither renal
nor hepatic functiqn@ entified as a significant covariate for clearance. However, due to the limited
number of pati’en@'q severe renal impairment and moderate to severe hepatic impairment studied, it
is recommen& t Zalviso should be used with caution in such patients. This has been adequately
reflected i@ .

The jnfl of food on the absorption of SST has not been studied since absorption of sufentanil takes
place ingually and is therefore independent of the presence of food in the gastrointestinal tract. The
CHMP endorsed the recommendation in the SmPC that eating and drinking should be prohibited for ten
minutes after the administration of SST to minimize the risk of swallowing the SST.

Interaction with other sublingually administered products or products intended to dilute/establish an
effect in the oral cavity were not evaluated. Therefore, the CHMP advised that simultaneous
administration of such products should be avoided and the SmPC was updated accordingly. The CHMP
also noted that the Applicant did not investigate the effects of factors which are able to change the pH or
the temperature of the saliva, e.g. potential interaction with hot, cold or carbonated drinks. A sublingual
absorption model was developed to explore the potential effects of temperature or changes in pH on the
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resulting plasma concentration-time profile of sufentanil. It appears that the dissolution of the sufentanil
microtablet is not the rate determining step, but rather the uptake of sufentanil from the sublingual depot
controls the overall rate of absorption. Therefore, the CHMP concluded that additional warning regarding
hot and cold beverage consumption is not needed in the SmPC.

2.4.5. Conclusions on clinical pharmacology

The CHMP considered that the available clinical pharmacology data were suitable to support th
Application for a marketing authorisation of Zalviso. The product information adequately reflect%vant

pharmacology data, including the recommendation to administer Zalviso without food or dri

O\%
S

The selection of 15 ug as the dose used in the pivotal clinical studie w@%ased on two dose-finding
clinical trials. {

2.4.6. Clinical efficacy

Dose-finding studies

ARX-C-001 was a prospective, randomized, double-blind multice%rial in patients 45 to 80 years of age
who were undergoing elective knee replacement. The primary obje€tive of this trial was to evaluate the
efficacy of 3 doses of SST (5 pg, 10 pg or 15 pug) in anagement of moderate to severe acute
post-operative pain compared to placebo.

The primary efficacy endpoint was the sum of the?%tensity differences at each evaluation time point
compared to baseline over the 12-hour stu@\'(;u t
icaCy endpoints.

ion (SPID-12). A selection of additional outcome
measures was also collected as secondary e@

There were statistically significant diff s in LS mean SPID scores between the ARXFO1 15 pg group
and the placebo group at all time p6i from 15 min to 12 hours (p=0.038 to p=0.007), with higher
scores in the ARX-FO1 groups i e placebo group. There were no statistically significant differences
in LS mean SPID scores bet the ARX-FO1 5 pg or 10 pg groups and the placebo group at any time

point. \

The difference bgtw %e 3 different dose arms and placebo was most pronounced for the
discontinuation d \Q adequate analgesia and time to onset of pain relief. The 15 pug dose was favoured
in all of the ex} endpoints although difference to placebo did not reach statistical significance for
some endpoi e three different doses were only tested against placebo but not against each other.
The di r@ between 5ug and placebo was negligible so it was considered reasonable to drop this
low

ARX-C-005 was a prospective, multicentre, randomized, double-blind trial in patients 18 to 80 years of
age who were undergoing major upper or lower abdominal surgery. The primary objective of this study
was to evaluate the efficacy of two doses (10 ug and 15 pg) of ARX-FO1 Sublingual Sufentanil NanoTabs
in the acute treatment of moderate to severe postoperative pain compared to placebo. The efficacy
endpoints were the same as for study ARX-C-001.

There were statistically significant differences between the ARX-FO1 groups and the placebo group for LS
mean SPID scores at all time points from 3 to 12 hours in the 15 pg dose group (p=0.007 to p<0.001) and
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from 4 to 12 hours in the 10 pg dose group (p=0.048 to p<0.001), with higher mean SPID scores in the
ARX-FO1 groups than in the placebo group.

There were statistically significant differences between each ARX-FO1 group and the placebo group for the
proportion of subjects who terminated from the study due to inadequate analgesia (p<0.001), with 21
(70.0%) patients in the placebo group terminated due to inadequate analgesia compared with 7 (24.1%)
and 3 (10.3%) patients, respectively, in the ARX-FO1 10 pg and 15 pg groups.

The two different dose arms of sufentanil were not formally tested against each other, however, there was
a consistent trend towards numerically better results for the higher dose level and thus it was considered
appropriate to carry the 15 pg dose forward to the phase 11l trials. The CHMP agreed with this saection.

Main clinical studies @

The main support for efficacy of Zalviso was provided by two placebo controlled phase 1\ 1als and one
phase |1l study controlled against an IV PCA with morphine sulfate.

Studies IAP310 and IAP311 are discussed together as their main difference li SNQ;type of surgery -
open abdominal for IAP310 and hip or knee replacement for IAP311. e\,

IAP310: A Multicentre, Randomized, Double-Blind, Placebo-Contr rial to Evaluate the
Efficacy and Safety of the Sufentanil NanoTab® PCA System/1& pg for the Treatment of
Post-Operative Pain in Patients after Open Abdominal Sur

IAP311: A Multicentre, Randomized, Double-Blind, PI ontrolled Trial to Evaluate the
Efficacy and Safety of the Sufentanil NanoTab® P :ystem/15 pg for the Treatment of
Post-Operative Pain in Patients after Knee or Hip

O

Methods Q
o

O

Patients were included in the study i f the following inclusion criteria were met at screening:

cement Surgery
Study participants

. Male or female age 18
e Patients classified as eriCan Society of Anesthesiologists class | to 11l;

e For protocol ‘IAQ patients scheduled to undergo an open abdominal surgery (including

Iaparoscopic—@ d) under general or spinal anaesthesia that did not include intrathecal opioids
during th 0& ion;

e For pr IAP311 patients scheduled to undergo an open elective cemented or uncemented total
uni knee replacement or total unilateral hip replacement under general or spinal anaesthesia
t id not include intrathecal opioids during the operation;

e Post-surgical patients who had been admitted to the PACU and were expected to remain hospitalized
and to have acute pain requiring parenteral opioids for at least 48 hours after surgery;

¢ Manual dexterity to handle the Nano Tab system;
Main exclusion criteria at screening were as follows:

e Patients who had taken an opioid for more than 30 consecutive days, at a daily dose of more than 15
mg of morphine (or equivalent), within the past 3 months prior to surgery;
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e Patients with a positive drug of abuse urine screen unless the positive test result was consistent with
a prescribed medication;

e Patients with a history of opioid dependence within 2 years before the start of the study, defined as
meeting the DSM-IV-TR™ Criteria for Substance Dependence;

e Patients who had used any illicit drugs of abuse within 5 years before the start of the study;

e Patients who had abused any prescription medication or alcohol within 1 year before the start of the
study;

e Patients with an allergy or hypersensitivity to opioids;

e Patients who were currently taking monoamine oxidase inhibitors (MAOIs) or had taken ithin
14 days of the first dose of study drug;

e Patients with current sleep apnoea that had been documented by a sleep laborat my or were on
home continuous positive airway pressure

e Patients who received perioperative regional anaesthetic technl |nclud|ng epidural,
intra-articular, peripheral nerve block, and local anaesthetic wound |r¢ on;
by

e Patients who were expected to have post-operative analgesia su a long acting continuous

regional technique;
e Patients who received surgical premedication with long-agti ioid analgesics;
e Patients who were receiving oxygen therapy at the Qn\@f screening.
Patients with any of the following exclusion criteria a@mdomization were excluded from the study:

e Patients who were not awake, not breathing Spofitaneously, or had a respiratory rate that was less
than 8 bpm or greater than 24 bpm; \,

e Patients with arterial oxygen saturit©y pulse oximetry (Sp02) that could not be maintained at >

95% with or without supplement gen;

e Patients who were vo

e Patients not able to answ ns and follow commands;
Qand not responsive to standard treatment;

e Patients who had ar@wa’uon from the allowed surgical or anaesthetic protocols.

cCD
Treatmentsé\()

Patient randomly assigned to treatment with either Sufentanil NanoTab 15 pg PCA System or
Plac oTab PCA System.

The NanoTabs were to be dissolved under the tongue and were not to be crushed, chewed, or swallowed.
Patients were instructed not to eat or drink, and to minimize talking for 10 minutes after a NanoTab had
been administered, although ice chips could have been used to avoid excessively dry mouths in patients
during the study period.

Objectives
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The primary objective of these studies was to compare the efficacy and safety of the Sufentanil NanoTab
PCA System to placebo in the management of acute post-operative pain after open abdominal surgery
(IAP310)/ after total unilateral knee or total unilateral hip replacement surgery (IAP311).

Secondary objectives were to assess patient ratings of pain intensity and pain relief, percentage of
patients requiring rescue due to inadequate analgesia, global assessments and questionnaires, and the
use of IV supplemental and rescue opioid medication.

Outcomes/endpoints

The primary efficacy endpoint was the time-weighted summed pain intensity difference (SPI Q the

48-hour study period (SPID48). Pain intensity was measured using an 11-point NRS Wlth |n) and
10 (worst possible pain).

The secondary efficacy endpoints were: O

1. Modified time-weighted SPID48 without including any pain intensity dat @ted after a patient
received the first dose of rescue opioid in the calculation of this efficacy en inP over the 48-hour study
period

2. Time-weighted SPID over the 24-hour study period (SPID24) and @weighted SPID over the 72 hour

study period (SPID72) %
3. Modified time-weighted SPID24 and modified time-weig 72

4. Total pain relief (TOTPAR) over the 24-hour study&md (TOTPAR24), the 48-hour study period
(TOTPAR48), and the 72-hour study period (TOTPA

5. Modified TOTPAR24, TOTPAR48, and TOT & ithout including any pain relief (PR) data collected

after a patient received the first dose of res ioid in the calculation of these efficacy endpoints

6. Time-weighted summed pain relief @[y difference SPRID over 24-hour study period (SPRID24),
the 48-hour study period (SPRID48 he 72 hour study period (SPRID72)

7. Proportion of patients who inated from the study due to inadequate analgesia over the 24-hour,
48-hour, and 72-hour study iods

8. Proportion of patien umng rescue medication due to inadequate analgesia over the 24-hour,
48-hour, and 72-hp periods

9. Total amo N\@J\)plemental and rescue morphine utilized over the 48-hour study period

10. Proporti patients and healthcare professionals who responded to the global assessments as
“excell “good”

11. P rtion of patients and healthcare professionals who responded in each category of the global
assessments

12. Patient and Nurse EOC Questionnaire data
13. Patient and Nurse System Questionnaire data and patient SUS data
14. Pain intensity and pain intensity difference (PID) at each evaluation time point

15. Pain relief (PR) and pain relief intensity difference (PRID) at each evaluation time point. The PRID is
the sum of PR and PID
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16. Total number of study drug doses used over 24, 48, and 72-hour study periods

17. Mean duration of inter-dosing interval over 24, 48, and 72-hour study periods

Sample size

IAP310

A sample size of 159 patients (106 sufentanil-treated patients and 53 placebo patients) was based on an
effect size of 0.55 for the primary efficacy endpoint, time-weighted SPID48. This sample had 90% power
to show statistical difference at significant level of 0.05 between two treatment groups. This c tion
was based on a two-sided two-sample t-test with a 2:1 sample size allocation ratio and a signi@ce level
of a=0.05. Assuming a 10% non-evaluable rate, 180 patients were planned to be rand@zed in this

study. \
IAP311 é
O

A sample size of 400 patients (300 sufentanil-treated patients and 100 placeho ’\knts) was based on an
effect size of 0.40 for the primary efficacy endpoint, time-weighted SPID4 sample had 90% power
to show statistical difference at significant level of 0.05 between two freatfent groups. This calculation
was based on a two-sided two-sample t-test with a 3:1 sample size ion ratio and a significance level
of a=0.05. Assuming a 10% non-evaluable rate, 440 patients % lanned to be randomized to this

studly. Q
Randomisation :\

Patients who were deemed eligible for study&t'icipation were randomized at a 2:1 allocation ratio (for

study I1AP310) or a 3:1 allocation ratio (:
Placebo NanoTab System. Following suE

assign the treatment for each patie

Blinding (masking) Q&
N\

Both trials were dou@ind. The study sponsor, the Investigator, other study centre personnel, and
patients were bli 0 treatment group assignment. Study drug for both treatments were identical in

appearance. t\
Statist Qethods

Analysis Populations

dy 1AP311) to receive Sufentanil NanoTab System or
he Interactive Web Response Systems (IWRS) was used to

The main analysis of the primary and secondary efficacy endpoints was performed on the ITT population
which included all randomized patients who received study medication. The Completers population
included those ITT patients who completed the 48-hour study period per protocol. The primary and
secondary efficacy variables for Completers were analysed. All randomized patients who received at least
one dose of study drug were included in the safety analysis and summaries.
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Statistical Analysis of the Primary Efficacy Variable

The primary efficacy endpoint was the time-weighted summed pain intensity difference (SPID) over the
48-hour study period (SPID48). Pain intensity was measured using an 11-point NRS with O (no pain) and
10 (worst possible pain) (see above).

The PID at each evaluation time point after the initiation of the first dose was the difference in pain
intensity at the specific evaluation time point and baseline pain intensity [PID (evaluation time after the
first dose) = pain intensity (baseline) — pain intensity (evaluation time after the first dose)]. The
time-weighted SPID48 is the time-weighted summed PID over the 48-hour study period.

Time-weighted SPID48 = 3 [T(i) — T(i-1)] x PID(i),

Where : T(0) = Time 0 (baseline), T(i) is the scheduled or unscheduled assessment time, ang‘ @i) is the
*

PID score at time i for i=0 to 48 hours

A parallel lines analysis of covariance (ANCOVA) model was used for the analysis of@&rimary efficacy

endpoint. This ANCOVA model included treatment and center ( as well as surge for 1AP311)
factors, and baseline pain intensity as a covariate. The least squares mean of e eatment and its 95%
confidence interval (Cl) were presented. The difference between the Sufe anoTab System and the
Placebo NanoTab System groups (Sufentanil NanoTab System minus Place anoTab System) in the LS
mean time-weighted SPID48 score and its 95% CI were constructe

Missing Data q

The study period consisted of a minimum of 48 hours and extend up to 72 hours after the first
on-demand dose of study drug. For patients missing pain ity or PR data, the following methods were

applied to impute the missing data at evaluation tim@ints for the duration of 72-hour study period:

(1) Missing data were first imputed on a patie t—b@tient basis by linear interpolation method between
two observed pain scale values. K

(2) Missing data after a patient termi t@om the study or any missing follow-up data after last
available data prior to the end of the period, the pain scale values at follow-up time points
post-termination up to the end of tudy period were imputed on a patient-by-patient basis as

described below. Q/

The last observation carri&or ard (LOCF) method was used to impute any remaining missing data
points after termination 0 reasons other than AE up to the end of the study period. For patients who
prematurely termim om the study due to AE, the worst observation carried forward (WOCF) method
was used to impufe remaining missing data points up to the end of the study period. The worst PID is
the smaller n@& etween number zero and the last PID obtained prior to termination. The worst PR is

number z

ensity data collected after a patient received the first dose of rescue opioid were included in
ation of the primary efficacy endpoint, time-weighted SPID48.

For patients who used any rescue or supplemental opioid during the study period, the last observed pain
intensity prior to using each dose of rescue or supplemental opioid was carried throughout a follow-up
1-hour time interval. Any pain intensity collected within 1 hour after the start of any rescue or
supplemental opioid was excluded from the calculation of the primary efficacy endpoint, time-weighted
SPID48. This same imputation method was also used to calculate the secondary efficacy endpoints of
time-weighted SPID24, time-weighted SPID72, and TOTPAR.
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Sensitivity analyses using different imputation methods (LOCF, WOCF and baseline observation carried
forward [BOCF]) were performed on the primary efficacy endpoint, time-weighted SPID48, to determine
the effect of different methods of handling missing data on these endpoint calculations.

Results

Participant flow

IAP310

Parients Screened
(n=214)

Randomized
(n=178)

N
@0

Allocated to Sufentanil (n=119)
* Received assigned treatment (n = 115)

* Did not receive treatment (n = 4)

Terminated Prior to 48 Hours (n = 36)
Reasons

* Adverse event (n = 6)

* Lack of efficacy (n = 20)

+ Withdrawal by Subject (n=2), ()
AN 2

O

(‘
-_@d to Placebo (n=39)

ived assigned treatment (n = 57)

™ » Did not receive treatment (n = 2)

Terminated Prior to 48 Howrs (n = 31)
Reasons

* Adverse event (n = 4)

* Lack of efficacy (n = 18)

* Withdrawal by Subject (n=2)

Analvzed for efficacy (n @’
Excluded (n=
Analvzed for;

x " n=114)
Exclud
)

Analyzed for efficacy (n = 57)
Excluded (n=10)

Analvzed for safety (n = 58)
Excluded (n=0)

Study Completers were allowed to continue in the study beyond 48 hours. A total of 52 patients chose to
do so, and 40 of these patients completed the 72-hour study period. 29 of them were in the Sufentanil

group and 11 in the placebo group.
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IAP311

Partients

Screened
(n=533) Screen
. Failures
[
Randomized et
(n=426)

[

Allocated to Sufentanil (n=321)
* Received assigned treatment (n = 315)
* Did not receive reatment (n = 6)

* Received both Sufentanil and Placebo
treatments (n=1)

Terminated Prior to 48 Hours (n = 100)
Reasons

* Adverse event (n = 22)

* Lack of efficacy (n = 45)

* Protocol Violation (n=1)

* Withdrawal by Subject (n = 4)

* Other (n = 28)

Analyzed for efficacy (n = 315)
Excluded (n=0)

Analyzed for safety (n = 315)
Excluded (n=0)

<O
QS

Study Completers were

Allocated to Placebo (n =105)
* Received assigned trearment (n = 104)

* Did not receive treatment (n=1) %
.

)

>

b

O

faN
O\~
Terminated Prior toé&a\urs (n=61)
Reasons

. .-\d\'erg\; n="7)
*La cacy (n=50)

\
\(\O
\}0

Analyzed for efficacy (n = 104)
Excluded (n=0)

Analyzed for safety (n = 104)
Excluded (n=0)

d to continue in the study beyond 48 hours. A total of 150 patients chose

atients (56.7%) completed the 72-hour study period. 69 of them were in the

to do so, and 85 oit@
Sufentanil and‘lm\l placebo group.

N\
Recruit

1AP31

Date first patient enrolled: 6 March 2012

Date last patient completed: 11 January 2013

IAP311

Date first patient enrolled: 22 August 2012

Date last patient completed: 07 April 2013
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Conduct of the study

IAP310

There were six amendments to Protocol IAP310. Most amendments were minor and clarified inclusion or
exclusion criteria. Amendment 6, dated 30 November 2012, made the following changes:

= Redefined the calculation of the primary efficacy endpoint (time-weighted SPID48).
= Redefined the calculation of the first secondary efficacy endpoint (modified time-weighted SPID48).

= Redefined the calculation of the following secondary efficacy endpoints: modified time—weighte®D24
and SPID72, and modified TOTPAR. @

>

IAP311 \%

There was one amendment to Protocol IAP311, dated 27 July 2012, which made th S&wing changes:

= Redefined the calculation of the primary efficacy endpoint, time—weighteb@med pain intensity
difference (SPID) over the 48-hour study period (SPID48).

« Redefined the calculation of the first secondary efficacy endpoint, m{difi time-weighted SPID48.

)

Protocol deviations occurred in both studies, and included pati ndomized but not dosed, incorrect

\®)
Baseline data O
S

Tables 7 and 8 provide an overview of the c@)graphics of the study populations.

6\\

time settings, missed pain scores.
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Table 7 Demographics and baseline characteristics ( ITT population)

Sufentanil Placebo NanoTab Total
NanoTab System System
m=172)
(n=115) (n=57)
Age (vears)*
< 65 92 (80.0%) 35(61.4%) 127 (73.8%)
> 65 23 (20.0%) 22 (38.6%) 45 (26.2%)
Mean (SD) 542(13.5) 57.4 (14.9) 55.2(14.0)
Min, max 23.0,92.0 31.0,86.0 23.0, 926
Sex*
Male 35 (30.4%) 9 (15.8%) 44%@0)
Female 80 (69.6%) 48 (84.2% A{‘{N’MA%)
Race U
White 78 (67.8%) 42 (73.7%) 5:»0 120 (69.8%)
Black or African American 34 (29.6%) 15 (26.3% 0 49 (28.5%)
Asian 2(1.7%) 0 @ 2 (1.2%)
Native American 1(0.9%) é 1 (0.6%)
E thnicity
Hispanic or Latino 8 (7.0%) Q%.S%) 10 ( 5.8%)
Not Hispanic or Latino 107 (93.0%) N O 55(96.5%) 162 (94.2%)
Body Mass Index (kg/m") N
<30 31(54.4%) 97 (56.4%)
=30 26 (45.6%) 75 (43.6%)
Mean (SD) 31.2(82) 30.1(7.3)
M, max 18.0,52.0 18.0.533

Source: Table 14.1.6.
SD: standard deviation: ITT: intent-t

NanoTab System: Sufentanil NanoTab PCA System/15 mecg.

/een treatment groups from Fisher's exact test; age: p =0.016; sex: p=0.042.
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Table 8 Demographics and baseline characteristics (ITT population)

Sufentanil Placebo NanoTab Total
NanoTab System System
(n=1315) (n=104) e

Age (years)

<65 129 (41.0%) 50 (48.1%) 179 (42.7%)

> 65 186 (59.0%) 54 (51.9%) 240 (57.3%)

Mean (SD) 66.6 (10.8) 65.0 (10.5) 66.2 (10.7)

Min, max 26.0.90.0 33.0,87.0 26.0,90.0
Sex

Male 127 (40.3%) 38 (36.5%) 165 5G9 o

Female 188 (59.7%) 66 (63.5%) E\)
Race

White 277 (87.9%) 91 (87.5%) Q(sv.se--a)

Black or African American 34 (10.8%) 12(115%) 4 s\% (11.0%)

Asian 2 (0.6%) 1(1.0%) % 3 (0.7%)

mm Tndim or Aliske 1(03%) 0 é 1(02%)

it i oo o 1 (03%) 1(02%)

Pacific Islander
Ethnicity ) O

Hispanic or Latino $25% [N 1(10%) 9 (2.1%)

Not Hispanic or Latino 307(97.5%) (Y 103 (99.0%) 410 (97.9%)
Body Mass Index (kg/m’) (\

<30 170 (N;i') 52 (50.5%) 222 (53.2%)

>30 14¢€E%) 51 (49.5%) 195 (46.8%)

Mean (SD) (6.9) 31.0(6.0) 30.6 (6.7)

Min, max 67 6.62.0 20.0,55.1 12.6.62.0
Surgery K

Kaee Q 152 (48.3%) 49 (47.1%) 201 (48.0%)

Hip \ 163 (51.7%) 55 (52.9%) 218 (52.0%)

Source: Table 14.1.6. \S
SD: standard dﬂm > imtent-to-treat; Sufentaml NanoTab System: Sufentanil NanoTab PCA System/15 meg.

The investi patlent population was comparable between the sufentanil and placebo arms. A
substa oportion of patients was aged >65. A wide range of body mass indexes was included (12.6
- 62) e female than male patients were enrolled in both studies, more pronouncedly so for IAP310.

Numbers analysed

A total of 178 patients were enrolled and randomized in study IAP 310; 6 patients did not receive study
drug, leaving 172 patients who received study drug and were included in the ITT and safety populations.
Of these 172 patients, 105 (61.0%) completed the 48-hour study period (Study Completers) and were
included in the analysis of the primary efficacy endpoint for Completers.
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A total of 426 patients were enrolled and randomized in study IAP311; 7 patients did not receive study
drug, leaving 419 patients who received study drug and were included in the ITT and safety populations.
Of these 419 patients, 258 (61.6%) completed the 48-hour study period (Study Completers) and were
included in the analysis of the primary efficacy endpoint for Completers.

Outcomes and estimations

Primary endpoint analysis

Study 1AP310

O

For the ITT population, there was a statistically significant difference between treatIn% ups for
time-weighted SPID48 (p = 0.001), with higher mean SPID48 scores in the Sufentanil@ ab System
group than in the Placebo NanoTab System group (LS mean [SEM]: 105.60 [10.14 5.58 [13.11]).

}@m-weighted SPID48

= 0.001), or WOCF (p
ith higher mean SPID48
oTab System group for all

There were also statistically significant differences between treatment groups

calculated using LOCF (p = 0.002), baseline observation carried forward (B

= 0.001) imputation methods for missing post-termination pain intensity ?
scores in the Sufentanil NanoTab System group than in the PlacelKN
imputation methods. @

Table 9 Analysis of Time-weighted SPID48: ITT Population 0

M.2.1.

anoTab System mimms Placebo NanoTab System

Source;

Sufentanil NanoTnb\ lacebo NanoTab
IAP310 System System P-value [1]
(n=11%) (n=57)
Baseline Pain Intensity
Mean (SD) 6.09 (1.29)
LS mean (SEM) 5.94 (0.15) 0.160
95% CI b A (5.65,6.23)
Time-weighted SPID48 Q\J
Mean (SD) 00.39 (96.71) 57.74 (107.97)
LS mean (SEM) KC) 105.60 (10.14) 55.58 (13.11) 0.001
95% CI Q (85.38, 125.62) (29.69, 81.48)
Differencet
LS mean (SEM \ 50.02 (15.25) NA
95% CI S@ (19.89, 80.14)

or the baseline pain intensity, the LS mean and SEM were estimated from the ANOVA model that included treatmen
and ceater factors.

For the nme-weighted SPID48. the LS mean and SEM were estimated from the ANCOVA model that included
treatment and center factors, and baseline pain intensity as a covanate.
[1] P-value for the test of treatment effect is based on Type I anslysis from the models described above.

Study 1AP311

For the ITT population, there was a statistically significant difference between treatment groups for
time-weighted SPID48 (p < 0.001), with higher mean SPID48 scores in the Sufentanil NanoTab System
group than in the Placebo NanoTab System group (LS mean [SEM]: 76.24 [7.02] vs. -11.35 [10.55]).
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There were also statistically significant differences between treatment groups for time-weighted SPID48
calculated using either last observation carried forward (LOCF), baseline observation carried forward
(BOCF), or worst observation carried forward (WOCF) (p < 0.001 for all) imputation methods for missing
post-termination pain intensity data, with higher mean SPI1D48 scores in the Sufentanil NanoTab System
group than in the Placebo NanoTab System group for all imputation methods.

Table 10 Analysis of Time-weighted SPID48: ITT Population

Sufentanil NanoTab Placebo NanoTab
1AP311 System System P-value [1]
(n=2315) (n=104) \
Baseline Pain Intensity &}
Mean (SD) 5.63 (1.08) 5.49 (0.89)
LS mean (SEM) 5.57 (0.07) 5.43 (0.11) ’Q@
95% CI (5.43,572) (5.21, 5.65) f\&
Time-weighted SPID48 \<\\.}
Mean (SD) 77.17 (107.39) -15.27 (120.52) \',
LS mean (SEM) 7624 (7.02) 1135 (10_550 <0.001
95% CI (62.43,90.05) (-32.08, 9@
Difference’ K
LS mean (SEM) 87.50 (10.88) @
95% CI (66.20, 108.98) § f\Q
Source: Table 14.2.1. O\ N
T Sufentaml NanoTab System minus Placebo NanoTab System’

CI: confidence interval; ITT: intent-to-treat; LS: least squagesqNA not applicable; Sufentanil NanoTab System:
Sufentan] NanoTab PCA System/15 meg: SD: standard g \iathon: SEM: standard error of the LS mean: SPID4S:
Iw

summed pain intensity difference over the 48-hour study piod.
For the baseline pam intensity, the LS mean and & ete estimated from the ANOVA model that mcluded treatment
center, and surgery type factors.

For the time-weighted SPID48. the LS 1 were estimated from the ANCOVA model that included
treatment. center, and surgery type facto; seline pan mtensity as a covarnate.
[1] P-value for the test of treatment ased on Type III analysis from the models described above.

Secondary endpoints \ 2

1AP310
.
Modified Time;wﬂ%?SPlD48

There was a tically significant difference between treatment groups for modified time-weighted

SPID4 p@ 01), with higher mean modified SPID48 scores in the Sufentanil NanoTab System group
thangi lacebo NanoTab System group.

Time-weighted SPID24 and SPID72 and Modified Time-weighted SPID24 and SPID72

There were statistically significant differences between treatment groups for SPID24 (p < 0.001), SPID72
(p = 0.004), modified SPID24 (p < 0.001), and modified SPID72 (p < 0.001), with higher mean scores in
the Sufentanil NanoTab System group than in the Placebo NanoTab System group for all variables.

Total Pain Relief (TOTPAR) and Modified TOTPAR

There were statistically significant differences between treatment groups for TOTPAR24 (p < 0.001),
TOTPAR48 (p = 0.002), TOTPAR72 (p = 0.004), modified TOTPAR24 (p < 0.001), modified TOTPAR48 (p
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< 0.001), and modified TOTPAR72 (p < 0.001), with higher mean scores in the Sufentanil NanoTab
System group than in the Placebo NanoTab System group for all variables.

Time-weighted Summed Pain Relief Intensity Difference (SPRID)

There were statistically significant differences between treatment groups for SPRID24 (p < 0.001),
SPRID48 (p = 0.001), and SPRID72 (p = 0.003), with higher mean scores in the Sufentanil NanoTab
System group than in the Placebo NanoTab System group for all variables.

Terminations due to Inadequate Analgesia

A significantly greater proportion of patients in the Placebo NanoTab System group discontinued the study
due to inadequate analgesia than in the Sufentanil NanoTab System group (18/57, 31.6% vs.é‘llS,
17.4%:; p = 0.035). There was also a statistically significant difference between treatment gro or time
to discontinuation due to inadequate analgesia (p = 0.022), with patients in the PIacebo%@ab System
group discontinuing earlier than in the Sufentanil NanoTab System group. OK

R

Figure 4: Kaplan-Meier Cumulative Event Rates for Time t snination from
the Study Due to Inadequate Analgesia: ITT Po on
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P-x'ﬂu® the log-rank test between treatment groups.
.

O

pplemental Medication Use

e O/Placebo: Placebo NanoTab System; SUF/Sufentanil: Sufentaml NanoTab PCA

ntly higher proportion of patients in the Placebo NanoTab System group (38/57, 66.7%)
required rescue medication due to inadequate analgesia than in the Sufentanil NanoTab System group
(38/115, 33.0%; p < 0.001). Additionally, the time to take the first rescue medication due to inadequate
analgesia was also significantly longer in the Sufentanil NanoTab System group than in the Placebo
NanoTab System group (p <0.001).

There were no significant differences between treatment groups for supplemental morphine use during
the first 30 minutes of the study. For the cumulative amount of rescue plus supplemental morphine used,
there were significant differences between treatment groups for the proportion of patients requiring
morphine during the first 6, 12, 18, 24, and 48 hours, with a smaller proportion of patients in the

Page 43/94



Sufentanil NanoTab System group requiring morphine than in the Placebo NanoTab System group at all
times (p < 0.001 for all). Additionally, the mean cumulative number of doses of morphine used at 6, 12,
18, 24, and 48 hours was significantly lower in the Sufentanil NanoTab System group than in the Placebo
NanoTab System group (p < 0.01 for all).

Figure 5: Kaplan-Meier Cumulative Event Rates for Time to Take First Rescue
Medication due to Inadequate Analgesia Over the 48-Hour Study
Period: ITT Population

= Overall Log-rank Test: (p<0.001)

= === Sufentanil
804 —— Phoeo 6

Cumulative Event Rate (%

16

SUF(NLLS: 7 % 81 71 B

5 71 & & 6 @ o0 N 3 B B8 X 1
FABONST: 2 B BB 1§ 15 M M 1B B 1 HQ § 5 § § 2
Source: Figure 14.2.14 O

ITT: mtent-to-treat; PLBO Placebo: Placebo NanoTab Syst UF Sufentanil: Sufentanil NanoTab PCA
System/15 mcg
P-value based on the log-rank test between treatment @

Patient Global Assessment (PGA) and&bcare Professional Global Assessment (HPGA) of Method of
Pain Control

There were statistically signifi &Qerences between treatment groups for patient responses on the
PGA and healthcare professi responses on the HPGA at 24, 48, and 72 hours (p < 0.05 for all). More
patients and more health& professionals reported Success (i.e., responded good or excellent) on the
PGA and HPGA, respe @y for the Sufentanil NanoTab System group than for the Placebo NanoTab
System group at all .

Patient and se-of-Care (EOC) Questionnaire Results

For Patie Questionnaire scores, there were no statistically significant differences between
ups for any of the subscale scores or the total EOC score. The only exception was for the
mean control score, which was significantly higher (better) in the Sufentanil NanoTab System group
than in the Placebo NanoTab System group (3.46 vs. 2.87; p = 0.011). The mean total score (out of a
maximum of 5) was 4.39 in the Sufentanil NanoTab System group and 4.36 in the Placebo NanoTab
System group. There was a statistically significant difference between treatment groups for patient
satisfaction with level of pain control (p = 0.011), with a higher proportion of patients in the Sufentanil
NanoTab System group being very satisfied with the level of pain control than in the Placebo NanoTab
group.

For the Nurse EOC Questionnaire, there were no statistically significant differences between treatment
groups for either of the subscale scores, the total EOC score, or either of the satisfaction scores.
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The similar results for Patient and Nurse EOC scores were expected because most questions related to
ease of use of the device and the NanoTab System device was the same for both treatment groups.

Patient System Questionnaire and System Usability Scale (SUS) Results

There were no statistically significant differences between treatment groups for responses on the Patient
System Questionnaire or the SUS. Between 97.3% and 100% of patients in the Sufentanil NanoTab
System group and 96.2% and 100% of patient in the Placebo NanoTab System group responded “yes” to
each of the questions on the Patient System Questionnaire, indicating that they found the NanoTab
System easy and convenient to use. The mean (SD) SUS score (out of a maximum of 100) was 87.1
(14.6) in the Sufentanil NanoTab System group and 86.1 (14.0) in the Placebo NanoTab System, group.
These results were expected since the NanoTab System was the same for both treatment groulé

Pain Intensity, Pain Intensity Difference (PID), Pain Relief, and Pain Relief Intensity Differ RID) b
Evaluation Timepoint &\

There were statistically significant differences between treatment groups for pai @nsity, PID, pain
relief, and PRID scores at multiple timepoints during the study, with more fa e’scores observed in

the Sufentanil NanoTab System group than in the Placebo NanoTab System@u at all times.

Study Drug Dosing over 24, 48, and 72 hours and Inter-dosing Interval @

The mean inter-dosing interval was significantly longer in the Sufe XNanoTab System group than in

the Placebo NanoTab System group (100 vs. 79 min; p = 0.04 owever, there were no statistically
significant differences between treatment groups for the total r of doses of study drug used or the
number of doses used by study period. \O

1AP311 O

Maodified Time-weighted SPID48 Q

There was a statistically significant differe c?e%etween treatment groups for modified time-weighted
SPID48 (p < 0.001), with higher mea
than in the Placebo NanoTab System @ D.

ied SPID48 scores in the Sufentanil NanoTab System group

Time-weighted SPID24 and S ZQd Modified Time-weighted SPID24 and SPID72

There were statistically significant differences between treatment groups for SPID24, SPID72, modified
SPID24, and modified S (p < 0.001 for all), with higher mean scores in the Sufentanil NanoTab
System group than‘in
time-weighted SP,

cebo NanoTab System group for all variables. In addition, significantly higher
res were observed in the Sufentanil NanoTab System group at all evaluation

times from 2 urs.
Total Pain (TOTPAR) and Modified TOTPAR
The statistically significant differences between treatment groups for TOTPAR24, TOTPAR48,

TOTPARY2, modified TOTPAR24, modified TOTPAR48, and modified TOTPAR72 (p < 0.001 for all), with
higher mean scores in the Sufentanil NanoTab System group than in the Placebo NanoTab System group
for all variables. In addition, significantly higher TOTPAR scores were observed in the Sufentanil NanoTab
System group at all evaluation times from 2 to 72 hours.

Time-weighted Summed Pain Relief Intensity Difference (SPRID)

There were statistically significant differences between treatment groups for SPRID24, SPRID48, and
SPRID72 (p < 0.001 for all), with higher mean scores in the Sufentanil NanoTab System group than in the
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Placebo NanoTab System group for all variables. In addition, significantly higher time-weighted SPRID
scores were observed in the Sufentanil NanoTab System group at all evaluation times from 2 to 72 hours.

Terminations due to Inadequate Analgesia

A significantly greater proportion of patients in the Placebo NanoTab System group discontinued the study
due to inadequate analgesia than in the Sufentanil NanoTab System group (50/104, 48.1% vs. 45/315,
14.3%; p < 0.001). There was also a statistically significant difference between treatment groups for time
to discontinuation due to inadequate analgesia (p < 0.001), with patients in the Placebo NanoTab System

O

Figure 4: Kaplan-Meier Cumulative Event Rates for Time to Termun% m
the Study Due to Inadequate Analgesia: ITT Population

group discontinuing earlier than in the Sufentanil NanoTab System group.

2

Overall Log-rank Test: (p<0.001)
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Source: Figure 14.2.12. x
ITT: mtent-to-treat; PLBO 'Qm lacebo NanoTab System; SUF/Sufentanil: Sufentamil NanoTab PCA

System/15 meg
P-value based on the l@ test between treatment groups

Rescue and Supplém ‘t | Medication Use

A significantly r proportion of patients in the Placebo NanoTab System group (76/104, 73.1%)

required re edication due to inadequate analgesia than in the Sufentanil NanoTab System group
(160/3 8%; p < 0.001). Additionally, the time to take the first rescue medication due to inadequate
anal i as also significantly longer in the Sufentanil NanoTab System group than in the Placebo

NanoTab System group (p <0.001). The median time to take the first rescue medication was 1590
minutes for the Sufentanil NanoTab System group compared to 366 minutes for the Placebo NanoTab
System group.

For the cumulative amount of rescue plus supplemental morphine used, there were significant differences
between treatment groups for the proportion of patients requiring morphine during the first 6, 12, 18, 24,
and 48 hours, with a smaller proportion of patients in the Sufentanil NanoTab System group requiring
morphine than in the Placebo NanoTab System group at all times (p = 0.002 at 6 hours; p < 0.001 for all
other times). Additionally, the mean cumulative humber of doses of rescue and supplemental morphine
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used by 6, 12, 18, 24, and 48 hours was significantly lower in the Sufentanil NanoTab System group than
in the Placebo NanoTab System group (p < 0.001 for all).

Figure 5: Kaplan-Meier Cumulative Event Rates for Time to Take First Rescue

Medication due to Inadequate Analgesia Over the 48-Hour Study
Period: ITT Population

i’ l: Overall Log-rank Test: (p<0.001)
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Source: Figure 14.2.14.
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P-value based on the log-rank test between trea oups
Patient Global Assessment (PGA) and care Professional Global Assessment (HPGA) of Method of
Pain Control

PGA and healthcare professi onses on the HPGA at 24, 48, and 72 hours (p < 0.001 for all). More
ofessionals reported Success (i.e., responded good or excellent) on the
PGA and HPGA ratings o@e od of pain control, respectively, for the Sufentanil NanoTab System group
than for the PIacebo\@ ab System group at all times.

Patient and se-of-Care (EOC) Questionnaire Results

There were statistically signifi ngrences between treatment groups for patient responses on the
resp
e

patients and more health

For Patie Questionnaire scores, there were no statistically significant differences between
ups for any of the subscale scores or the total EOC score (mean total score: 4.39 and 4.29
[out aximum of 5] in the Sufentanil and Placebo NanoTab System groups, respectively). The only
exception was for the mean pain control score, which was significantly higher (better) in the Sufentanil
NanoTab System group than in the Placebo NanoTab System group (3.44 vs. 2.72; p < 0.001). There was
a statistically significant difference between treatment groups for patient satisfaction with level of pain
control (p < 0.001), with a higher proportion of patients in the Sufentanil NanoTab System group being

very satisfied or extremely satisfied with the level of pain control than in the Placebo NanoTab group.

treatm

For the Nurse EOC Questionnaire, there were no statistically significant differences between groups based
on the nurses’ length of experience with IV PCA systems for either of the subscale scores, the total EOC
score, or the overall satisfaction score. However, the total satisfaction score was significantly higher
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among nurses with > 1 year’s experience with IV PCA than among those with < 1 year’s experience (4.07
vs. 3.65; p = 0.043).

The similar results for Patient and Nurse EOC scores were expected because most questions related to
ease of use of the device and the NanoTab System was the same for both treatment groups.

Patient System Questionnaire and System Usability Scale (SUS) Results

There were no statistically significant differences between treatment groups for responses on the Patient
System Questionnaire or SUS Questionnaire. Between 95.3% and 99.0% of patients in the Sufentanil
NanoTab System group and between 96.6% and 100% of patients in the Placebo NanoTab System group
responded “yes” to each of the questions on the Patient System Questionnaire, indicating that th ound
the NanoTab System easy and convenient to use. The mean (SD) SUS score (out of a maX| 100)
was 86.9 (14.24) in the Sufentanil NanoTab System group and 87.0 (15.11) in the RI anoTab
System group. These results were expected since the NanoTab System was the same f @ treatment

groups.

Pain Intensity, Pain Intensity Difference (PID), Pain Relief, and Pain Relief InteN'v ifference (PRID) by

Evaluation Time Point 0

There were statistically significant differences between treatment grqoup r pain intensity, PID, pain
relief, and PRID scores at most time points during the study, with avorable scores observed in the
Sufentanil NanoTab System group than in the Placebo NanoTab group at all times.

Study Drug Dosing over 24, 48, and 72 hours and Inter—do@n val

There were statistically significant differences between t?éiQent groups for the total number of doses of
study drug used and the number of doses used by stu eriod, with a higher mean number of doses used
in the Sufentanil NanoTab System group than in ebo NanoTab System group from 12 to 24 hours
(p =0.031), 24 to 48 hours (p =0.001),0to 4Wu (p =0.044), and for the total number of doses used
over the 72-hour study period (p = 0.041).

longer in the Sufentanil NanoTab Syst ropp than in the Placebo NanoTab System group (83.5 vs. 57.8
min; p < 0.001). This longer inter-d interval in the Sufentanil NanoTab System group was likely
because more patients in this gr@ayed in the study until 48 hours and the mean number of doses
used from 24 to 48 hours (1@ in the Sufentanil and Placebo NanoTab System groups, respectively)

ver, the LS mean interdosing interval was significantly

was lower than from O to rs (22 and 21, respectively).

Ancillary analyseso
.\(\,

The results primary endpoint analysis by demographic variables and BMI are presented in the
Tables @ 12 below. There was a clear trend towards increased SPID48 scores for patients with a
low Swhich is explainable by the fixed dose administered. Females showed slightly higher SPID48

scores than males, which could be explained by the higher average bodyweight of males.

Table 11 Analysis of Time-weighted SPID-48 Scores by Demographic Variables and BMI: IAP310 ITT
population
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Time-weighted Sufentanil NanoTab | Placebo NanoTab Difference’ P-value
SPID48 System System (1]
Age<65Yrs:n 92 35

Mean (SD) 95.07 (94.79) 40.41 (105.31)

LS mean (SEM) 96.40 (9.73) 36.91 (15.79) 59.50(18.57) 0.002
95% CI (77.15, 115.66) (5.65. 68.17) (22.74, 96.25)
Age=065Yrs:n 23 22

Mean (SD) 121.68 (103.47) 85.32 (108.79)

LS mean (SEM) 122.70 (21.56) 84.25(22.04) 38.44 (30.84) 0.220
95% CI (79.19. 166.20) (39.77. 128.74) (-23.80, 100.68)

Male Patients: n 35 9 6
Mean (SD) 95.70(123.58) 109.74 (110.54)

LS mean (SEM) 94.75 (20.35) 113.40 (40.20) -18.65 (45.11)« (%1
95% CI (53.66. 135.85) (32.21, 194.60) (-109.75, 72.45(

Female Patients: n 80 48 v

Mean (SD) 102.45 (83.12) 47.99 (105.81) 5&

LS mean (SEM) 106.12 (9.62) 41.88 (12.45) 64. '80) <0.001
95% CI (87.08. 125.16) (17.24, 66.52) & 95.52)

White Patients: n 70 40 %

Mean (SD) 98.63 (97.09) 52.47 (104.76) ‘\

LS mean (SEM) 101.83 (11.10) 46.88 (14.7 @ 54.95(18.48) 0.004
95% CI (79.82, 123.84) (17.71, Q (18.31,91.59)

Non-White Patients: n 45

Mean (SD) 103.14 (97.14) 7\ 7.57)

LS mean (SEM) 103.55 (15.22) 9.06 (24.78) 34.49 (29.09) 0241
95% CI (73.08. 134.01) -\69.48_ 118.64) (-23.72. 92.69)

BMI< 30 kg/m”: n 66 6\‘ 31

Mean (SD) 91.95(100.5 \ 56.78 (96.49)

LS mean (SEM) 93.39 (11. 53.72(17.22) 39.67 (20.89) 0.061
95% CI (69.98 (19.53, 87.91) (-1.82, 81.16)

BMI > 30 kg/m’- n 26

Mean (SD) g (91.01) 58.89(122.23)

LS mean (SEM) Ql 13.87 (13.97) 54.93 (19.20) 58.94 (23.78) 0.016
95% CI (86.02. 141.71) (16.66. 93.20) (11.53. 106.34)

O
&O
%)

Q

G

Table 12 Analysis of Time-weighted SPID-48 Scores by Demographic Variables and BMI: IAP311 ITT
population
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Time-weighted SPID4S Sufentanil NanoTab Placebo NanoTab Sl P-value [1]
System Svstem

Age<65Yrs:n 129 50

Mean (SD) 68.75 (106.92) -7.09 (116.73)

LS mean (SEM) 57.00 (9.26) -7.71 (14.41) 64.70 (17.04) <0.001

95% CI (38.71, 75.28) (-36.15.20.74) (31.06. 98.34)

Age=65Yrs:n 186 54

Mean (SD) 83.01 (107.62) -22.85(124.53)

LS mean (SEM) 87.50 (6.74) -17.44 (12.43) 104.95 (14.15) =0.001

95% CI (74.22, 100.79) (-41.93,7.05) (77.06, 132.83) ~

Male Patients: n 127 38 b

Mean (SD) 91.15 (94.49) -28.88 (120.00)

LS mean (SEM) 84.43 (8.59) -26.91 (15.47) 111.34 (17.68), @01

95% CI (67.46. 101.40) (-57.45, 3.64) (76.43, 146.25@

Female Patients: n 188 66

Mean (SD) 67.72(114.58) -7.44 (121.03) O

LS mean (SEM) 69.61 (7.06) -4.82(11.91) 74.@6) = 0.001

95% CI (55.70. 83.52) (-28.27.18.62) (@ 01.73)

Caucasian Patients: n 269 90 @

Mean (SD) 78.23 (109.78) -9.72 (122.99) K

LS mean (SEM) 73.33(5.93) -12.51 (10.25@ 85.84 (11.82) <0.001

95% CI (61.67. 85.00) (-32.66. 7, (62.60. 109.09)

Non-Caucasian Patients: n 46

Mean (SD) 71.00 (93.03) 66)

LS mean (SEM) 71.56 (14.42) 4 (26.14) 109.71 (29.40) <0.001

95% CI (42.68. 100.44) (%9051, 14.21) (50.82. 168.60)

BMI< 30 kg/m” n 170 {'\V 52

Mean (SD) 88.43 (1109 N 2009 (125.93)

LS mean (SEM) 77.65(7.7 -31.74 (13.75) 109.39 (15.58) <0.001

95% CI (62. ,{$) (-58.84, -4.63) (78.69, 140.09)

BMI > 30 kg/m”: n ™ 51

Mean (SD) ﬁ 02.14) -7.92 (115.56)

LS mean (SEM) \ 06 (8.05) 4.64(13.43) 63.42 (15.60) <0.001

95% CI (52.18. 83.95) (-21.85.31.13) (32.65. 94.19)
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IAP309

A Multicentre, Randomized, Open-Label, Parallel-Group Trial to Compare the Efficacy and
Safety of the Sufentanil NanoTab® PCA System/15 pg to Intravenous Patient-Controlled
Analgesia with Morphine for the Treatment of Acute Post-Operative Pain

Methods
Study participants

Inclusion and exclusion criteria were the same as for trials IAP310 and 1AP311 with the differe@that
patients with open abdominal surgery as well as hip or knee replacement surgery were eIigi@

Treatments ; %

The patients were assigned to either Sufentanil NanoTab PCA System/15 pg or &CA pump with

Morphine Sulfate, 1 mg/dose \?

Each study site used their standard IV PCA pump and followed standard in@u n procedures for use.
The IV PCA pump was programmed to deliver MS 1 mg/dose with a 6@‘1 e lockout interval. Basal

infusion rates were not allowed. K
Objectives %Q

The primary objective of this study was to demonstrate th eriority of the Sufentanil NanoTab
System to IV PCA morphine sulfate (1V PCA MS) for th ement of acute post-operative pain after

major abdominal or orthopedic surgery.

Secondary objectives were to assess patient r f pain intensity and pain relief, percentage of
patients dropping out due to inadequate anal ia, healthcare professional global assessment (HPGA) of
method of pain control, use of 1V opioid sug lemeéntal medication, patient and nurse Ease of Care (EOC)

questionnaires, system-related eventE interdosing intervals, and the safety of the NanoTab

System in comparison to IV PCA MS.

Endpoints &

The primary efficacy end intqas the proportion of patients who responded “good” or “excellent” on the
PGA of method of pain % | over the 48-hour study period. The specific PGA question was: “Overall,
how would you ratg t

hod of pain control?”
The secondary,effic variables were:
1. Proportio tients who rated the PGA over 24 and 72 hours as “good” or “excellent”.

2. Prop of patients who responded in each category of the PGA.

3. Propertion of healthcare professionals who rated the HPGA over 24, 48, and 72 hours as “good” or
“excellent”.

4. Proportion of patients who terminated from the study due to inadequate analgesia over the 24-hour,
48-hour, and 72-hour study periods.

5. Time-weighted SPID24, SPID48, and SPID72
6. TOTPAR24, TOTPAR48, and TOTPAR72

7. Pain intensity at each evaluation time point
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8. PID at each evaluation time point

9. PR at each evaluation time point.

10. PRID at each evaluation time point.

11. Time-weighted summed RASS scores over 24, 48, and 72 hours

12. Total number of study drug doses used over the 24-hour, 48-hour, and 72-hour study periods,
average hourly use, and average inter-dosing interval.

13. Total amount of supplemental morphine utilized

14. Number of SREs 6

15. Patient and nurse EOC Questionnaires responses. . %Q
Sample size \

Assuming a success rate of 75% for both treatment groups, a sample size

0 atients (176 per
treatment group) was sufficient to provide 90% power to demonstrate ther@c on-inferiority of the

NanoTab System versus the IV PCA MS treatment in success rate. Thm lation was based on a

one-sided test with a=0.025 and a non-inferiority margin of -15%. TC(JI p to a 10% non-evaluable

rate, approximately 390 patients were enrolled in this study.

Randomisation q

A stratified randomization was applied in this study with a years and > 65 years) and the type of
surgery (knee and other surgeries) as stratification facto tients who met the eligibility requirements
were randomized equally to receive either the Na b System or IV PCA MS within each of four

stratification combination groups across all study.§i
Blinding (masking) c},
This was on open-label study. E 0

Statistical methods

Statistical Study Conduct: Q&
lysi

A planned interim data a was performed for this study based on study data collected from 173
patients who had prima icacy data. The proportion of patients who rated their method of pain control
“good” or “excell%Fb calculated based on this interim data set. There was no adjustment of the

original sample sj r this study based on the results obtained from this interim data analysis.

<
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Analysis Populations

The main analysis of the primary and secondary efficacy endpoints was performed on the intent-to-treat
(ITT) population, which included all randomized patients who received study drug.

Completers were patients who completed a minimum of 48 hours in the study. The primary efficacy
endpoint, success rate at 48 hours based on the PGA data, and secondary efficacy endpoint, success rate
at 48 hours based on the HPGA data were analyzed for the completers.

All randomized patients who received at least one dose of study drug were included in the safety analysis
and summaries.

Statistical Analysis of the Primary Efficacy Variable 6

The primary efficacy analysis was the construction of the 95% confidence interval of the cein
success rate between two treatment groups (Sufentanil NanoTab PCA System minus e IV PCA).
This success rate was the proportion of patients who rated “good” or “excellent” on&

Assessment of method of pain control over the 48-hour study period using th

1=poor, 2=fair, 3=good and 4=excellent. If the lower boundary of this confi

atient Global
int scale where

interval of the
stem/15 mcg treatment
n, a two-sample one-sided
quivalence margin (-15%) was
performed at the a = 0.025 significance level. A two-sided supeti est was also performed on this

primary efficacy variable. Q

difference in success rate was not less than -15%, the Sufentanil NanoTab
would be considered non-inferior to the morphine IV PCA treatment. In ad
Z test on proportions of the primary efficacy endpoint against the Ig Q

Continuous Secondary Efficacy Variables

An ANOVA model or ANCOVA model was used for the ysis of continuous secondary efficacy endpoints.
The ANOVA model included treatment, centre, al

ery type (knee, hip, and abdominal) factors. The
parallel lines ANCOVA model included treatm@nt, céntre, and surgery type factors, and baseline pain

intensity as a covariate. The unequal slope A model included treatment, centre, and surgery type
factors, and baseline pain intensity covani y treatment interaction factor. The final ANCOVA model
was selected from a series of ANCOV. els, using the measurement as the dependent variable. The

model selection process was base @he procedure presented by Milliken and Johnson (2001). Tests of
effects were based on the TQI nalysis in SAS PROC GLM.
o

The least squares (LS) me f €ach treatment and its 95% CI were presented. A 95% CI of the difference
between the NanoTab S treatment and IV PCA MS treatment (NanoTab System minus IV PCA MS)
in the mean of thesg\coRtinuous secondary efficacy measurements was constructed.

Categorical Se& y Efficacy Variables

For the an f ordinal categorical data, a Cochran-Mantel-Haenszel test of general association
stratifi ge group and surgery type with modified ridit scores was used for the comparison between
ent groups For the analysis of the dichotomous outcome data, a two-sample Z test on two
proportions between the NanoTab System and IV PCA MS was performed.

Time to Event Data

The survival analysis method was used to analyse the time to event data. Kaplan-Meier product limit
estimators of cumulative rates of patients reaching the event (i.e., termination due to inadequate
analgesia) at follow-up time points was calculated. A log-rank test was used to compare the two
treatment groups.

Baseline Comparability
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Demographics and baseline characteristics were summarized by treatment group for all randomized
patients. Data were pooled for all study centres for baseline data analysis. A two sample t-test was used
to analyse the numeric variables. The equality of variances was examined using an F-test before applying
the two-sample t-test. The Fisher’s Exact test was used to analyse the categorical data. Similar
summaries were performed separately for the ITT population, Completers, and the safety population.

Missing Data

For patients who terminated prematurely prior to the 48-hour study period due to reasons other than
adverse event or lack of efficacy, the last observed response on the PGA was used for the derivation of the
primary efficacy endpoint. For patients who terminated prematurely prior to the 48-hour study pegiod due
to adverse event or lack of efficacy, they were considered as a failure for the derivation of the %ary
efficacy endpoint. For ITT patients who did not provide any PGA data, they were considered% ilure for

the derivation of the primary efficacy endpoint. ¢

For patients missing pain intensity, PR, or RASS data, the following methods were a @-- to impute the

N

missing data at evaluation time points for the duration of study period:
(1) Missing data were first imputed on a patient-by-patient basis by last ob®on carried forward

(LOCF) method between two observed pain scale values. %
(2) Data occurring after a patient terminated from study or did not ide any follow-up data after last
available data prior to the end the study period, the pain scale Vv, t follow-up time points were

imputed on a patient-by-patient basis described below.

The LOCF method was used to impute any remaining mi iv@gpoints after termination due to reasons
other than AEs up to the end of the study period. For p k
due to an AE, a worst observation carried forward \lé
missing data points up to the end of the study. T@O
zero and the last PID prior to termination. F ‘&;

during the study period, the worst observ C’n

who prematurely terminated from the study
F) method was used to impute the remaining
rst observation was the smaller number between
ients who used any supplemental opioid medication
intensity and PR score prior to the use of supplemental
opioid medication were carried throug follow-up 1-hour time interval.

i QY
>
O
O
S
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Figure 1: CONSORT Flow Diagram

Patients Screened
(n = 446) Screen
Failures
(n=187)
Randomized
(n=359)
Allecated to Sufentanil (n = 178) Allocated to Morphine (n = 181) @
* Received assigned treatment (n= 177) * Received assigned treatment (n = I@
* Did not receive treatment (n = 1) -Dﬂnumfhctrntml{nfl%
»

Terminated Prior to 48 Hours (n = 31) Terminated Prior l\ ours (n = 44)
Reasons Reasons

s Adverse event (n = 13) * Adverse = 18)

* Lack of efficacy (n = 13) * Lack of ¢ ¥ (n = 16)

* Withdrawal by Subject (n = 2) * Withilrawal by Subject (n = 3)

* Other (n = 3) . =T)

4

Analyzed for efMicacy (n = 177) \:}.\-nlpled for eMicacy (n = 180)

Excluded (n = 0) 0 Excluded (n = 0)
Analvzed for safety (n = 177) \Q Analyzed for safety (n = 180)

Excluded (n=0) 0 Excluded (n=0)

A total of 359 patients were &lzed in this study; 2 patients did not receive study drug (one in each
treatment group) leaving 357%atients who were randomized, received study drug and were included in

the ITT and safety popul s. Of these 357 patients, 282 (79.0%) completed the 48-hour study period
(Completers) and we ded in the analysis of the primary efficacy endpoint for Completers.

.
A total of 97 Co x s elected to continue in the study beyond 48 hours and 67 continued through 72
ere in the sufentanil group and 27 in the morphine group.

hours, of whoE

Rec nt

Study Period:

Date first patient enrolled: 11 April 2012

Date last patient completed: 02 November 2012
Conduct of the study

There were three minor amendments to Protocol IAP309. They were not considered to have an impact on
the conduct of the trial.
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There was a small number of protocol deviations;

These patients were then excluded from the efficacy and safety analyses.

Baseline data

Provides an overview of the demographics of the study population.

Table 13 Demographics and baseline characteristics

i.e. some patients were randomized but not dosed.

NanoTab System IVPCANDNIS Total
1AP309
(n=177) (n=180) (n=357)
Age (vears)
<65 85 (48.0%) 85 (47.2%) 170 (47
> 65 92 (52.0%) 95 (52.8%) 13@ %)
Mean (SD) 63.8(12.1) 64.0 (12.6) & 12.4)
Min, max 19.0. 87.0 20.0, 88.0 9.0.88.0
Sex x‘Q\
Male 54 (30.5%) 72 (40.0%) 0" 126 (35.3%)
Female 123 (69.5%) 108 (60.0; 231 (64.7%)
Race x o
White 160 (90.4%) 6@3. %) 322 (90.2%)
Black or African American 17 (9.6%) 9 4%) 34 (9.5%)
Other 0 ,\Q 0.6%) 1(0.3%)
Ethnicity .}
Hispanic or Latino 1(0.6% 1(0.6%) 2 (0.6%)
Not Hispanic or Latino 176 ( D 178 (99.4%) 354 (99.4%)
Caucasian 161 (89.4%) 320 (89.6%)
Not Caucasian R @ .2%) 19 (10.6%) 37 (10.4%)
Weight (kg) \}""
Mean (SD) 84.3 (22.0) 87.1(223) 85.7(22.2)
Min, max Ob 43.0,152.0 404.1920 404.1920
Body Mass Index (kgf‘mz) K
<30 Q 105 (59.3%) 99 (55.0%) 204 (57.1%)
>30 ®\ 72 (40.7%) 81 (45.0%) 153 (42.9%)
Mean (SD) Q 29.5(6.3) 30.3 (6.6) 29.9 (6.4)
Min, max ‘\ 18.3.483 158,53.7 15.8, 53.7
Typeof S 3
Knee &J 56 (31.6%) 60 (33.3%) 116 (32.5%)
@ 84 (47.5%) 78 (43.3%) 162 (45.4%)
1nal 37 (20.9%) 42 (23.3%) 79 (22.1%)

Source: Table 14.1.6.

SD: standard deviation; ITT: intent-to-treat; IV: intravenous; MS: morphine sulfate; NanoTab System: Sufentanil NanoTab
PCA System/15 mecg: PCA: patient-controlled analgesia.

Numbers analysed

The main analysis of the efficacy data used the ITT population, which included all randomized patients
who received study drug. Additional analyses of the primary efficacy variable (PGA of method of pain
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control at 48 hours) and select secondary efficacy variables (time-weighted SPID, TOTPAR, and
time-weighted SPRID) were performed for Completers, i.e., all patients who received treatment and
completed a minimum of 48 hours in the study.

Outcomes and estimation
Primary endpoint (PGA of Method of Pain Control at 48 Hours (PGA48))

A higher proportion of patients in the NanoTab System group (78.5%) responded good or excellent on the
PGA48 than in the IV PCA MS group (65.6%). This difference was statistically significant for both
non-inferiority (p < 0.001) and for treatment effect (p = 0.007). The criteria for non-inferiority was based
on a lower margin of -15% for the 95% CI of the difference of PGA48 success rates between two

treatment groups. @

The proportion of patients who responded excellent on the PGA48 was also higher in the \@ab System
group (42.9%) than in the IV PCA MS group (30.6%), and this difference was statisti ignificant for

both non-inferiority (p < 0.001) and for treatment effect (p = 0.016).

Table 14 Proportion of patients reporting success on PGA48:ITT population §

(‘}VNOH- Treatment

? 3 NanoTab System IV PCA MS Inferiority "
Success on PGA48 - i g P-value

(m=177) (n=1 8(@ P-value 2]

[1] 3

Yes 139 (78.5%) < 0.001 0.007
95% CI1 (72.48%. 84.58%)
NanoTab System minus IV I \" =
PCA MS 12.90% () NA
95% CI (3.69%, 22.11‘?@
Source: Table 14.2.1.

CI: confidence interval; ITT: intent-to-treat; IV: intfa%¢ - MS: morphine sulfate: NA: not applicable; NanoTab System
Sufentanil NanoTab PCA System/15 mcg: PCA: qathest-controlled analgesia; PGA48: patient global assessment of method
of pain control at 48 hours; Success: “good \gr\exfellent” rating on PGA48.

[1] The p-value for the test of non-inferiori! @ vanoTab System against IV PCA MS based on the two-sample one-sided Z
test for two proportions against delta = %

[2] The p-value for the compari & fl two treatment groups was based on the Z test for the difference in proportions
between the two groups.

Secondary efficacy endpoints

PGA24 and PGA72 and Proportion of Patients who Responded in Each Category

Table 15 Proportion of patients who responded in each category of the PGA
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S
§

Source: Table 14.2.5.

IV: intravenous; MS: morphine sulfate; NanoTab System: Sufentanil NanoTab PCA System/15 meg

controlled analgesia

[1] The p-value for the comparison between two treatment groups was based on Cochran-Mant:

NanoTab System IV PCAMS P-value [1]
(n=177) (n=180) -
24 Hours; n 163 160
Poor 5(3.1%) 8 (5.0%) 0.075
Fair 21 (12.9%) 33 (20.6%)
Good 77 (47.2%) 78 (48.8%)
Excellent 60 (36.8%) 41 (25.6%)
48 Hours: n 149 138
Poor 1(0.7%) 1(0.7%) 0.056
Fair 11 (7.4%) 25 (18.1%)
Good 62 (41.6%) 58 (42.0%)
Excellent 75 (50.3%) 54 (39.1%)
72 Hours: n 42 30
Poor 0 (0.0%) 0 (0.0%) 0.044
Fair 0 (0.0%) 3 (10.0%)
Good 11 (26.2%) 11 (36.7%) (
Excellent 31 (73.8%) 16 (53.3%) ’;é :

association stratified by age group and surgery type with modified ridit scores.

A higher proportion of patients in the NanoTab System group r
and PGA72 compared with the IV PCA MS group . These di

=

enszel test of general

time points for non-inferiority (p < 0.001) and for treat\ ffect (p < 0.05).

Numerically more patients responded excellent and
and PGA72 in the NanoTab System group than in

the difference between treatment groups for t
PGA was only statistically significant for th: GA72 (p = 0.044). Study Completers were defined as those

patients who completed 48 hours o

%)

O

ed good or excellent on the PGA24
were statistically significant at both

r patients responded fair on the PGA24, PGA48,

g PCA MS group. However, for the ITT population,
oportion of patients responding in each category of the

treatments and assessments. Completers were able to

ch category of the PGA was statistically significant at all times

continue in the study until 72 hourt %:ompleters, the difference between treatment groups for the

proportion of patients respondin%
(PGA24: p = 0.021; PGA48: 0]

HPGA of Method of Pain@

*
There were statistij

Terminations due to Inadequate Analgesia

W30; PGA72: p = 0.044).

significant differences between treatment groups for the proportion of HCPs who
responded in ﬁx&gory of the HPGA24, HPGA48, and HPGA72 (p = 0.002, p = 0.044, and p = 0.008,
respectively % ITT population), with more responses of excellent for the NanoTab System group than
for the @ S group at all time points. Similar results were observed for Study Completers (p < 0.001,

p= p = 0.008 for HPGA24, HPGA48, and HPGA72, respectively).

Page 58/94



Figure 4: Kaplan Meier Cumulative Event Rates for Time to Termination from the
Study Due to Inadequate Analgesia: ITT Population

Overall Log-rask Teut: (3=0.531)

-=—==- Sufentanil NanoTab PCA System
— IVPCA MS

[

__”r--------&

Cumulative Event Rate (%)

; %
R —— ST ———— \

Time (hour)
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Source: Figure 14.2.6.
Sufentanil = Sufentanil NanoTab PCA System/15 meg; Morphine = IV PCA MS. @
P-value based on the log-rank test between treatment groups. K

Thirteen patients (7.3%) in the NanoTab System group and 16 @s (8.9%) in the IV PCA MS group
discontinued due to inadequate analgesia prior to 48 houQ e were no statistically significant
differences between treatment groups for the proportion OQ nts who discontinued due to inadequate

analgesia or for the time to discontinuation due to inade analgesia.

Patient and Nurse Ease of Care Questionnaires O
rQ

Higher (superior) mean scores were observe patients in the NanoTab System group compared with
the IV PCA MS group for the patient EOC al§Score (combined analysis of questions 1-21; p < 0.001)
and all subscale analyses (p < 0.05 f b@rn the patient EOC questionnaire. Patients in the NanoTab
System group had an overall Satisfac@e

in the IV PCA MS group (p = 0.0

core (combined analysis of questions 22 and 23) higher than

For the nurse EOC questionn%, there were statistically higher (superior) mean scores for the NanoTab
System compared to IV P MS for nurse EOC Total Score (combined analysis of questions 1-20) and
overall Satisfaction Sc ombined analysis of questions 21 and 22) (p = 0.017 and p < 0.001,
respectively). Subs alysis demonstrated significantly lower “bothersome” scores for the NanoTab
System compare@ PCA MS (p = 0.006).

Time-Weight @'l mmed Pain Intensity Difference (SPID), Total Pain Relief (TOTPAR), and Summed Pain
Relief | ”)v Difference (SPRID)

Table 16 Analysis of Time-Weighted Summed Pain Intensity Difference at 24, 48 and 72 hours: ITT
population
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Source: Tables 14.2.19, 14.2.20, and 14.2.21.

Sunstetifiysom | AXDLAME Difference’ P-value [1]
(n=177) (@=177)

Baseline Pain Intensity
LS mean (SEM) 5.55(0.12) 5.85(0.11) NA 0.028
95% CI (5.32,5.78) (5.63.6.07)
SPID24
LS mean (SEM) 34.38 (3.88) 30.72(3.75) 3.66 (4.55) 0.422
95% CI (26.74. 42.01) (23.35, 38.09) (-5.30, 12.61)
SPID43
LS mean (SEM) 77.94 (8.40) 7233 (8.10) 5.61(9.84) 0.569
95% CI (61.43. 94.46) (56.40, 88.27) (-13.76. 24.97)
SPID72 6
LS mean (SEM) 133.62 (13.45) 122.51 (12.98) 11.11(15.77) 0.482 @
95% CI (107.17,160.07) (96.99. 148.04) (-19.91,42.13) (\%

"NanoTab System minus IV PCA MS. Q
CI: confidence interval; ITT: intent-to-treat; IV: intravenous; LS: least squares; MS: morphine sulfate; NA: \gable;
NanoTab System: Sufentanil NanoTab PCA System/15 mcg; PCA: patient-controlled analgesia; SEM: stam&' 1 of the
LS mean.

For the baseline pain itensity, the LS mean and SEM are estimated from the ANOVA model that i

treatment center, and surgery type (knee, hip. and abdominal) factors.

For the time-weighted SPID. the LS mean and SEM were estimated from the ANCOVA model ch udes treatment.
center, and surgery type factors, and baseline pain intensify as a covarnate.

[1] The p-value (overall) for the comparison between two treatment groups was based of
described above.

analysis from the models

System group (5.85 vs. 5.55; p = 0.028), however this rence is not clinically meaningful and any

Mean baseline pain intensity scores were significantly himge IV PCA MS group than in the NanoTab
impact is lessened by a pain intensity difference (PIIGPID or SPRID analysis.

There were no statistically significant difference
SPID24, SPID48, or SPID72, although signifi

etween treatment groups for mean time-weighted
ly higher SPID scores were observed in the NanoTab
System group compared with the 1V PCA@ up at 2, 4, 6, 8, and 10 hours (p < 0.05). There were no
statisitcally significant differences be‘@ reatment groups for the time-weighted SPID48 scores for
any subgroups of patients based o@ 7'sex, race, or BMI.

Mean TOTPAR48 scores wer &ically higher (p = 0.058) in the NanoTab System group compared to
the IV PCA MS group. TOWRPAR24 and TOTPAR72 scores were significantly higher in the NanoTab System
group than in the IV PC roup (p < 0.05). Higher TOTPAR scores were also observed in the NanoTab
System group comp th the IV PCA MS group from 2 to 24 and from 52 to 72 hours.

There were no s ti\ically significant differences between treatment groups for mean time-weighted
SPRID24, SP
in the Na
0.05).

, or SPRID72, although significantly higher (i.e., better) SPRID scores were observed
ystem group compared with the IV PCA MS group at 2, 4, 6, 8, 10, and 12 hours (p <

Pain Intensity and Pain Intensity Difference by Evaluation Timepoint

Significantly lower pain intensity scores and significantly higher (better) PID scores were observed in the
NanoTab System group compared with the IV PCA MS group at 1, 2, and 4 hours (p < 0.01). There were
no statistically significant differences between NanoTab System group and IV PCA MS group for pain
intensity at any of the remaining evaluation time points.

Pain Relief by Evaluation Time point
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Significantly higher PR scores were observed in the NanoTab System group compared with the IV PCA MS
group at 1, 2, and 4 hours and from 48 to 72 hours (p < 0.05). There were no statistically significant
differences between NanoTab System group and IV PCA MS group for PR scores at any of the remaining
evaluation time points.

Pain Relief Intensity Difference by Evaluation Time point

Significantly higher PRID scores were observed in the NanoTab System group compared with the IV PCA
MS group at 1, 2, 4, and 6 hours (p < 0.05). There were no statistically significant differences between
NanoTab System group and IV PCA MS group for PRID scores at any of the remaining evaluation time

points. E
Richmond Agitation and Sedation Scale (RASS)

Baseline RASS scores were similar in the two treatment groups. There were no statisf@ significant
differences between treatment groups for time-weighted summed RASS24, RASS48, 1‘6
for time-weighted summed RASS scores or RASS scores at any evaluation time, pai

72 scores or

Study Drug Dosing, Inter-Dosing Interval, and Supplemental Morphine UseQ\,

Patients in the NanoTab System group had a significantly longer inter—@ng interval compared with
patients in the IV PCA MS group (81.1 vs. 46.2 minutes, respectigy; p < 0.001). and also used
significantly fewer doses of study drug during the 48-hour study compared with the IV PCA MS
group (44.4 vs. 69.5, respectively; p < 0.001). The mean numbe upplemental morphine doses (2 mg
slow bolus) used by patients in the NanoTab System group was significantly higher than in the IV PCA MS
group (1.3 vs. 0.5; p < 0.001), although not clinically r@g ul.

System-Related Events O

In the NanoTab System group, 15 (8.5%) pa ien@d a system error screen (“system nonfunctional”)
and 2 (1.1%o) of patients required re-educati g\,;the use of the device. System errors with the NanoTab

System were in accordance with the s design and known use errors and resulted in a short
interruption of analgesia while the s was replaced. No system errors were associated with a
potential safety concern. In the IV group, 9 (5.0%) patients, had an IV line issue, 3 (1.7%) had

IV pump malfunction, 1 (O.6Q|Q d re-education, and 1 (0.6%) had a programming error.

Ancillary analyses @»\

<
The results of thecl"7 ry endpoint analysis by demographic variables, BMI and by type of surgery are

presented in Eﬁ\ below.

Table 17 Proportion of patients reporting success on the PGA48 by demographic variables and BMI
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%e upancien Gl ar NanoTab System IV PCA MS Difference’ Foomee: | F-sutme
xcellent 2 [1] [2
Age <65Yrs:n 85 85

Yes 69 (81.2%) 56 (65.9%) 15.30% <0.001 0.024
95% CI (72.87%. 89.49%) (55.80%, 75.96%) (2.24%, 28.36%)

Age>65Yrs:n 92 95

Yes 70 (76.1%) 62 (65.3%) 10.80% <0.001 0.105
05% CI (67.37%, 84.80%) | (55.69%, 74.84%) (-2.15%, 23.75%)

Male Patients: n 54 12

Yes 41 (75.9%) 47 (65.3%) 10.60% <0.001 0.1
95% CI (64.52%. 87.33%) (54.28%, 76.27%) (-5.24%, 26.44%) 96
Female Patients: n 123 108

Yes 98 (79.7%) 71 (65.7%) 14.00% <0.001, &
95% CI (72.56%, 86.79%) | (56.79%, 74.69%) (2.57%. 25.43%) (\\
Caucasian Patients: n 150 161 Q\

Yes 124 (78.0%) 106 (65.8%) 12.20% Q 0.015
95% CI (71.55%, 84.43%) (58.51%, 73.16%) (2.45%. 21.95%) §

Non-Caucasian

Patients: n 18 = Q\.

Yes 15 (83.3%) 12 (63.2%) 20J0% 0.008 0.169
05% CI (66.12%, 100%) (41.47%, 84.85%) (-7. g.sc)%)

BMI < 30 kg/m’: n 105 20

Yes 82 (78.1%) 62 (62.6%) ;\ .50% =0.001 0.015
5% CI (70.18%. 86.01%) (53.10%, 72.(6? 3.11%, 27.89%)

BMI = 30 kg/m’: n 72 N

Yes 57 (79.2%) 10.10% <0.001 0.156
95% CI 69.79%. 88.55%) (59.08%N9-20%) (-3.65%. 23.85%)

Source. Tables 14.2.50, 14.2.60, 14.2.61, 14.2.62, 1403, 17.2.64, 14.2.70, and 14.2.71.

"NanoTab System minus IV PCA MS.

BMI: body mass index; CI: confidence int
System: Sufentanil NanoTab PCA System/

v intent-to-treat; IV: intravenous; MS: morphine sulfate; NanoTab
#PCA: patient-controlled analgesia: PGA48: patient global assessment of
method of pain control at 48 hours; Suc " or “excellent” rating on PGA48.

[1] The p-value for the test of n -k@l of NanoTab System against IV PCA MS was based on the two-sample one-
sided Z test for two proporti ta=-0.15.

[2] The p-value for the conﬂ tween fwo treatment groups was based on the Z test for the difference in proportions

between two groups.
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EResponded o NanoTab System IV PCA MS Difference’ - P_‘..?l -
xcellent 1] [2]
Knee Surgery: n 56 60

Yes 39 (69.6%) 38 (63.3%) 6.30% 0.008 0473
95% CI (57.60%, 81.69%) (51.14%. 75.53%) | (-10.84%, 23.44%)

Non-Knee Surgery: n 121 120

Yes 100 (82.6%) 80 (66.7%) 15.90% <0.001 | 0.005
95% CI (75.90%, 89.39%) (58.23%, 75.10%) (5.10%, 26.70%)

Orthopedic Surgery: n 140 138

Yes 109 (77.9%) 90 (65.2%) 12.70% <0.001 019
95% CI (70.98%, 84.74%) (57.27%, 73.16%) (2.19%, 23.21%)

Hip Surgeryv: n 84 78

Yes 70 (83.3%) 52 (66.7%) 16.60% ?@ 0.014
95% CI (75.36%, 91.30%) (56.20%, 77.13%) (3.45%. 20.75%) K

Abdominal Surgery: n 37 42

Yes 30 (81.1%) 28 (66.7%) 14.40% Q‘ 0.002 0.148
95% CI (68.46%. 93.70%) (52.41%, 80.92%) | (-4.63%, ;}%J

Source: Tables 14.2.65, 14.2.66. 14.2.67. 14.2.68. and 142 69. f

CT: confidence interval; ITT: intent-to-treat; IV: intravenous; MS: morphine s

: NanoTab System: Sufentanil NanoTab

PCA System/15 mcg; PCA: patient-controlled analgesia; PGA48: patient glot@ sment of method of pain control at 48
hours; Success: “good” or “excellent” rating on PGA48.

"NanoTab System minus IV PCA MS.

[1] The p-value for the test of non-inferiority of NanoTab System aga
sided Z test for two proportions against delta = -0.15.

between two groups.

/ PCA MS was based on the two-sample one-

[2] The p-value for the comparison between two treatment g@s s based on the Z test for the difference in proportions

Summary of main efficacy results

The following tables summarise th

application. These summarie@{

as the benefit risk assessme

Table 18. Summary o
L

cy for trial IAP310

o

<

cy results from the main studies supporting the present
e read in conjunction with the discussion on clinical efficacy as well
see later sections).

N
Title: A Mul &?\ Randomized, Double-Blind, Placebo-Controlled Trial to Evaluate the
Efficacy an y of the Sufentanil NanoTab® PCA System/15 mcg for the Treatment of

Post- Op Pain in Patients after Open Abdominal Surgery
Stud 1AP310
iden
Design Multicenter, Randomized, Double-Blind, Placebo-Controlled pivotal trial
Duration of main phase: 72 hours
Duration of Run-in phase: Not applicable
Hypothesis Superiority of the Sufentanil NanoTab PCA System/15 pg over the Placebo NanoTab PCA
System for the management of acute post-operative pain after open abdominal surgery
Treatments Test Sufentanil NanoTab 15 microgram, number
groups randomized: 119
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Reference Placebo NanoTab, number randomized: 59
Eggpomts Z:g;%ri):‘t SPIDAS Time-weighted summed pain intensity difference
definitions (SPID) over the 48-hour study period.
Secondary | Modified SPID48 Modified time-weighted summed pain intensity
endpoints

.,

difference without including any Pl data collected
after a patient received the first dose of rescue
opioid in the calculation of this efficacy endpoint over
the 48-hour study period

SPID24

Time-weighted summed pain intensity differenge
over 24-hour study period

Modified SPID24

Modified time-weighted summed pain inte
difference without including any PI da;[a
after a patient received the first dose
opioid in the calculation of this effic
the 48-hour study period

ndpoint over

SPID72

Time-weighted summed pai Wy difference
over 72-hour study period x

Modified SPID72

Modified time-weighted s d pain intensity
difference without inclu@any Pl data collected
after a patient receiyed first dose of rescue
opioid in the calcu & of this efficacy endpoint over
the 72-hour st iod

TOTPAR24 Time-weighted\total pain relief (TOTPAR) over the
24-hour st iod

TOTPAR48 Time-wei@htéd total pain relief (TOTPAR) over the
48-hou y period

TOTPAR72 Ti e%hted total pain relief (TOTPAR) over the
72- r study period

®48-hour and 72-hour study period

c%ortion of patients requiring rescue medication
due to inadequate analgesia over the 24-hour,

Total amount of supplemental and rescue morphine
utilized over the 48-hour study period

Proportion of patients and healthcare professionals
who responded to the global assessments as
“excellent” or “good”

Pain intensity (PIl) at each evaluation time point

D

Pain relief (PR) at each evaluation time point

PRID

Pain relief intensity difference (PRID) at each
evaluation time point. The PRID is the sum of PR and
PID

Total number of study drug doses used over 24, 48,
and 72-hour study period and average hourly use

TOTPAR24

Modified time-weighted total pain relief over the
24-hour study period without including any PR data
collected after a patient received the first dose of
rescue opioid in the calculation of this efficacy
endpoint
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TOTPAR48

Modified time-weighted total pain relief over the
48-hour study period without including any PR data
collected after a patient received the first dose of
rescue opioid in the calculation of this efficacy
endpoint

TOTPAR72

Modified time-weighted total pain relief over the
72-hour study period without including any PR data
collected after a patient received the first dose of
rescue opioid in the calculation of this efficacy
endpoint

SPRID24

Time-weighted summed pain relief intensity
difference (SPRID) over 24-hour study period

SPRID48

Time-weighted summed pain relief intensity
difference over the 48-hour study period

SPRID72

Time-weighted summed pain relief intensi
difference over the 72-hour study perio

Proportion of patients who terminate e study

due to inadequate analgesia over 6 -hour,

Database
lock

48-hour and 72-hour study p
Study was initiated on 6 March 2012 and completed on 11 Janu\z 13

()\

Results and Analysis

S
&,

Analysis Primary Analysis
description
Analysis Intent to treat, primary endpoint at 48 hours N 7
population O
and time \
point
description
Descriptive Treatment group Sufentanil * gual tablet Placebo
statistics
and Number of subject C)\'115 57
estimate - - N\
variability primary endpoint 6\) 105.6 55.58
SPID48
(LS mean) QD
£
SEM Q N 10.14 13.11
<
SPID24 '\ 48.44 18.62
(Ls m(ﬂ@'
SEMAN, * 4.71 6.1
O
A
Sﬂwz 171.05 100.75
SEM 16.17 20.91
TOTPAR24 44.82 30.26
SEM 2.29 2.96
TOTPAR48 93.32 68.38
SEM 5.14 6.65
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TOTPAR72 146.17 108.93
SEM 8.46 10.95
Proportion of subjects 17.4 % 31.6 %
who discontinued
over the 48-hour trial
period
Proportion of subjects 33.0 % 66.7 %
requiring rescue
opioid over the
48-hour trial period
Cumulative rescue 1.8 3.8
/supplemental opioid b
use opioid doses @
consumed over 48 . %
hours (Mean number
of doses) (\
total number of study 11 (6) 13 @7
medication during the
first 12 h, mean (SD) difference versus ®
placebo:p=0.054 \b
total number of study 20 (11.9) @ 21 (13)
medication during the
first 24 h, mean (SD) difference vs. placebo: K
p=0.46 ) )
Effect Primary Comp groups
estimate per | endpoint Sufentanil \ T4 Placebo
comparison PN
SPID48 LS mean 105.6‘@{;1};) 55.58 (13.11)
(SEM) Py
95 % ClI of the (8@, 125.62) (29.69, 81.48)
LS mean (\
LS mean \ 50.02 (15.25)
difference o
(SEM) ‘C')

95 % @e
LS m

(19.89, 80.14)

diff;

@IL S

- 0.001
Time-weight ) Sufentanil Placebo
SPID24
\ LS mean (SEM) 48.44 (4.71) 18.62 (6.10)
% LS mean difference | 29.82 (7.09)
(SEM)
¢ Q 95 % ClI on the LS (15.81, 43.83)

. c)\ mean difference
\\ p-value <0.001
d’ne—weighted Sufentanil Placebo

SPID72

LS mean (SEM)

171.05 (16.17)

100.75 (20.91)

LS mean difference
(SEM)

70.30 (24.33)

95 % CI on the LS
mean difference

(22.24, 118.36)

mean difference

p-value 0.004
TOTPAR24 Sufentanil Placebo
LS mean (SEM) 44.82 (2.29) 30.26 (2.96)
LS mean difference 14.56 (3.45)
(SEM)
95 % Cl on the LS (7.75, 21.36)
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p-value <0.001
TOTPAR48 Sufentanil Placebo

LS mean (SEM) 93.32 (5.14) 68.38 (6.65)

LS mean difference 24.95 (7.74)

(SEM)

95 % CI on the LS (9.66, 40.23)

mean difference

p-value 0.002
TOTPAR72 Sufentanil Placebo

LS mean (SEM) 146.17 (8.46) 108.93 (10.95)

LS mean difference
(SEM)

37.24 (12.73)

95 % CI on the LS
mean difference

(12.08, 62.39)

p-value 0.004

. Co
O~

Notes

statistically significant improvements in pain intensity and pain relie
after the start of study drug dosing

minutes

Table 19. Summary of efficacy for trial IAP311

\’\,‘@

Efficacy and Safety of the Sufentanil NanoTab® PCA Syst

Title: A Multicenter, Randomized, Double-Blind, Placebo-C
Post- Operative Pain in Patients after Knee or Hip Repla a

olled Trial to Evaluate the
5 mcg for the Treatment of
t Surgery

Study identifier

IAP311

n\"

Design Multicenter, Randomized, Doub&|ind, Placebo-Controlled Pivotal Trial
Duration of main phase 72 hours
Duration of Run-in p& not applicable

Hypothesis Superiority o \)erntanll NanoTab PCA System/15 mcg over Placebo

NanoTab PQ tem for the management of acute post-operative pain after
total uni | knee or total unilateral hip replacement surgery.

Treatments groups

Tes Sufentanil NanoTab 15 microgram, number
\N randomized: 321

Placebo NanoTab, number randomized: 105

Endpoints and <
definitions . ()

@@rence
rimary

SPID438 Time-weighted summed pain intensity

difference (SPID) over the 48-hour study
period.

endpoint

Modified
SPID48

Secondary

- Modified time-weighted summed pain intensity
endpoints

difference without including any Pl data
collected after a patient received the first dose
of rescue opioid in the calculation of this
efficacy endpoint over the 48-hour study period

SPID24 Time-weighted summed pain intensity

difference over 24-hour study period

Modified
SPID24

Modified time-weighted summed pain intensity
difference without including any Pl data
collected after a patient received the first dose
of rescue opioid in the calculation of this
efficacy endpoint over the 48-hour study period
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SPID72

Time-weighted summed pain intensity
difference over 72-hour study period

Modified
SPID72

Modified time-weighted summed pain intensity
difference without including any Pl data
collected after a patient received the first dose
of rescue opioid in the calculation of this
efficacy endpoint over the 72-hour study period

TOTPAR24

Time-weighted total pain relief (TOTPAR) over
the 24-hour study period

TOTPARA48

Time-weighted total pain relief (TOTPAR) over
the 48-hour study period

TOTPAR72

Time-weighted total pain relief (TOTPAR) over
the 72-hour study period

Proportion of patients requiring resc
medication due to inadequate anal 12 over
the 24-hour, 48-hour and 72-ho y period

Endpoints and
definitions

N

O
D

Secondary
endpoints

Total amount of supplement N‘(escue
morphine utilized over the ur study

professionals who respended to the global

period
Proportion of patient?%c healthcare

assessments as llent” or “good”
¢

Pl

Pain intensij ‘QI) at each evaluation time point
4

PR

Pain re ) at each evaluation time point

PRID

y_ N
Pai *me%tensity difference (PRID) at each
Qation time point. The PRID is the sum of

ﬁand PID

Total number of study drug doses used over 24,
48, and 72-hour study period and average
hourly use

X
;éO

Modified time-weighted TOTPAR over the
24-hour study period

Modified time-weighted TOTPAR over the
48-hour study period

<
o

Modified time-weighted TOTPAR over the
72-hour study period

SPID24

Summed pain intensity difference over 24-hour
study period

SPID48

Summed pain intensity difference over 48-hour
study period

TOTPAR24

Total pain relief over the 24-hour study period

TOTPARA48

Total pain relief over the 48-hour study period

TOTPAR72

Total pain relief over the 72-hour study period

Database lock

study on 07 April 2013

First patient was enrolled on 22 August 2012 and the last patient completed the
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Results and Analysis

Analysis Primary Analysis
description
Analysis Intent to treat, primary endpoint at 48 hours post surgical
population and
time point
description
Descriptive Treatment group Sufentanil sublingual Placebo
statistics and tablet
estimate
variability Number of subject 315 104
SPID48 76.24 -11.35 6
(LS mean) @
ol ]
SEM 7.02 K@
SPID24 32.02 \Q: -8.98
(LS mean) \
SEM 3.25 4.89
o
N4
SPID72 134.58 o\, -2.84
(LS mean) @
SEM 1b. Q) 17.18
O
Time-weighted \\4é.77 25.80
TOTPAR24
(LS mean) O
SEM \\ 1.37 2.06
TOTPAR48 91.29 53.45
(LS mean) 20
SEM O 3.00 4.50
A(
TOTPA - 145.67 84.52
SENMNY 5.03 7.55
N portion of subjects who 14.3 % 48.1 %
¢ C’ discontinued over the
\ 48-hour trial period
Proportion of subjects 50.8 % 73.1 %
@ requiring rescue opioid over
the 48-hour trial period
Cumulative rescue 2.2 3.8
/supplemental opioid use
opioid doses consumed over
48 hours (Mean number of
doses)
total number of study 12 (6.6) 13 (7.7)
medication during the first 12 difference versus
h, mean (SD) placebo:p=0.199
total number of study 22 (11.9) 21 (13.9)

medication during the first 24
h, mean (SD)

difference vs. placebo:

p=0.626

Effect estimate

Primary endpoint

Comparison groups
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per comparison

\<

&C

(SEM)

SPID48 Sufentanil Placebo
LS mean (SEM) 76.24 (7.02) -11.35 (10.55)
95 % CI on the LS (62.43, 90.05) -32.08, 9.38
mean
LS mean difference | 87.59 (10.88)
(SEM)
95 % CI on the LS 66.20, 108.98
mean difference
p-value <0.001
Time-weighted SPID24 Sufentanil Placebo
LS mean (SEM) 32.02 (3.25) -8.98 (4.89)
LS mean difference | 41.01

95 % CI on the LS
mean difference

(31.09, 50.92)

p-value

<0.001

. Cn
O7

Time-weighted SPID72

Sufentanil atebo

LS mean (SEM)

LS mean difference
(SEM)

134.58 (1184 }-2.84 (17.18)
137.42 (1 p°

95 % Clon the LS | (102.57/%72.27)
mean difference ¢
p-value wl
4
Time-weighted ( ntanil Placebo
TOTPAR24 N
LS mean (SEI\(\ 42.77 (1.37) 25.80 (2.06)
LS mean différeRce | 16.97 (2.13)
o O
95 % @: thels | (12.79, 21.15)
me ence
p-@h <0.001
TOTPAR48 (. Sufentanil Placebo
4
0-{8 mean (SEM) 91.29 (3.00) 53.45 (4.50)
6 LS mean difference | 37.84 (4.65)
(SEM)
O 95 % Clonthe LS | (28.70, 46.97)
& mean difference
. p-value <0.001
TO 72 Sufentanil Placebo
. 05 LS mean (SEM) 145.67 (5.03) 84.52 (7.55)
LS mean difference | 61.15 (7.79)

p 4
Y,

(SEM)

95 % CI on the LS
mean difference

(45.83, 76.46)

p-value

<0.001

No N statistically significant improvements in pain intensity and pain relief by 45 minutes

after the start of study drug dosing

Table 20. Summary of efficacy for trial IAP309

Title: A Multicentre, Randomized, Open-Label, Parallel-Group Trial to Compare the Efficacy and Safety
of the Sufentanil NanoTab® PCA System/15 ug to Intravenous Patient-Controlled Analgesia with
Morphine for the Treatment of Acute Post-Operative Pain
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Study identifier

1AP309

Design This study was designed as an open-label, randomized, active comparator
study to compare the efficacy and safety of the NanoTab System with IV PCA
MS. Validated instruments were used to assess pain intensity, pain relief, and
global assessments during the study.
Duration of main phase: Date first patient enrolled: 11 April 2012
Date last patient completed: 02 NoWember
2012
Duration of Run-in phase: not applicable .\%Z
Duration of Extension phase: | not applicable
Hypothesis

The primary efficacy analysis was the construction@S% confidence
interval of the difference in success rate betwee 0 treatment groups
(Sufentanil NanoTab PCA System/15 ug treat inus morphine IV PCA
treatment). This success rate is the proportiop of patients who rated “good” or
“excellent” on the Patient Global Assessme, ethod of pain control over the
48-hour study period using the four-poi @e where 1=poor, 2=fair, 3=good
and 4=excellent. If the lower bo@ f this confidence interval of the
difference in success rate is nqt an -15%, the Sufentanil NanoTab PCA
System/15 mcg treatment WOLE& considered non-inferior to the morphine IV
PCA treatment. A two-sided eriority test was also performed on this primary
efficacy variable. (Nonin@rlty)

Treatments groups

Sufentanil Nan@PCA Sufentanil 15 pg NanoTab PCA System for 48
System hours postoperatively, 178 patients

60 randomized
Py _ N

v Pg&) pump with | IV PCA pump with MS, 1 mg/dose for 48 hours
M n
\ A 3

Sulfate postoperatively, 181 patients randomized
Endpoints and ary PGA48 Success for the PGA48, defined as the
point proportion of patients who responded

definitions
A

O
D

“good” or ‘“excellent” to the question
“Overall, how would you rate the method of
pain control?” Patient’s response on the PGA of
method of pain control over the 48-hour study
period using the 4-point scale where 1=poor,
2=fair, 3=good and 4=excellent.

Secondary Termin Proportion of patients who terminated from the
endpoint study due to inadequate analgesia over the
48-hour study period

Secondary SPI1D48 Time-weighted summed pain intensity
endpoint differences from baseline over the 48-hour
study periods

Page 71/94




Secondary #Doses Number of doses used over the 48-hour study
endpoint period
Database lock <date>
Results and Analysis
Analysis description | Primary Analysis
Analysis population | Intent to treat at 48 hours
and time point
description
Descriptive statistics | Treatment group Sufentanil Nano Tab PCA « %1 with
and estimate System Morphlne &
variability Numb f subject 177 18&0
umber of subjec
\‘
PGA48 139 @
n (%) (78.5) 4}35 6)
Q’}
95% CI 72.48; 84.58 q 58.61; 72.50
O
Termin 13 \\) 16
n (%) 7 @ (8.9)
A
95% CI of differena& 360; 11.19 4.76; 13.05
in proportion c) ”
N
SPID48 6\} 77.94 72.33
95% 6 61.43; 94.46 56.40; 88.27
\Qo s 44.39 69.44
(
. 5% CI 38.57; 50.21 63.83; 75.05

©
O

Analysis performed across trials (pooled analyses and meta-analysis)

For further analysis of the clinical relevance in 1AP309,

IAP310 and IAP311, a responder analysis was

performed to determine what proportion of subjects had at least a 30% and at least a 50% reduction in
pain intensity, based on duration-adjusted time-weighted SPID. The results for SPID48 are shown in Table

21
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Table 21 Proportion of subjects who had at least 30% and 50% reduction in pain intensity

Sufentanil Morphine
48 hour SPID N=177 N=177
At Least 30% Reduction in Pain Intensity from Baseline —n(%)
Yes 101 (57.1%) 97 (54.8%)
No 76 (42.9%) 80 (45.2%)
95% CI of P(Yes) (49.77%. 64.35%)  (47.47%. 62.13°,
Sufentanil minus Morphine
Difference in P(Yes) 2.30% . %@
95% CI of Dufference 1n proportions (-8.04%. 12.64%)
At Least 50% Reduction in Pain Intensity from Baseline —n(%) K
Yes 53 (29.9%) Q (31.6%)
No 124 (70.1%) le (68.4%)
95% CI of P(Yes) (23.20%, 36_69@ (24.79%. 38.49%)
Sufentanil minus Morphine %
Difference in P(Yes) NA

95% CI of Dufference in proportions

Intent-to-treat population of trial I4P310

OE Sufentanil Placebo

48 hour SPID N=115 N=57
At Least 30% Reduction in Pain Intensity from Baseline — ni% ~
Yes b 69 (60.0%) 21 (36.8%)
No Q 46 (40.0%) 36 (63.2%)
95% CI of P(Yes) \ (51.05%., 68.95%) (24.32%. 49.36%)
Sufentanil minus Placebo 0
Difference in P(Yes) 0 23 .20% NA

95% CI of Dafference 1n prop
At Least 50% Reduction in Pain Imﬂ om Baseline — n(%)

(7.81%, 38.59%)

Yes 43 (37.4%) 10 (17.5%)
No 72 (62.6%) 47 (82.5%)
95% CI of P(Y \ (28.55%, 46.23%) (7.67%. 27.42%)
Sufentanil munus Pla %
Differe ‘®es) 19.90% NA
9L of Difference in proportions (6.65%. 33.15%)

N

<
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Intent-to-treat population of trial I4P311

48 Hour SPID

Placebo
N=104

Sufentanil
N=1315

At Least 30% Reduction in Pain Intensity from Baseline — n(%s)

Yes
No
95% CI of P(Yes)

Sufentanil minus Placebo

Difference in P(Yes)
95% CI of Difference in proportions
At Least 50% Reduction in Pain Intensity from Baseline — n(%)

Yes
No
95% CI of P(Yes)

Sufentamil munus Placebo

Difference in P(Yes)
95% CI of Difference in proportions

173 (54.9%)
142 (45.1%
(49.43%_ 60.42%)

26 (25.0%)
78 (75.0%)
(16.68%. 33.32%)

NA 6
e

98 (31.1%) 0%9.6%)

217 (68.9%) OS (90.4%)
(26.00%. 36.22% \0(3_95%_ 15.28%

o
(13.87%. 294%)

29.90%
(19.93%, 39.87%)

NA

Sufentanil 15 ug and placebo were given using the Zalviso adnumistration dcvi@\phme was admimstered using

IVPCA.

P(Yes) = Proportion of subjects who had at least 30% reduction/50% re
CI = Confidence Interval: NA = Not applicable; IV = mtravenous; PC

pain intensity difference.

pain intensity from baseline;
et controlled analgesia; SPID = sum of

Source: ZLV-147\att3, ZLV-14T\att4, ZLV-147\att5, ZL‘«'—14?\3$

In both placebo-controlled trials (IAP310 and IA

P{lhﬁ
reduction was higher in the sufentanil group thxi'n
a

subjects in the sufentanil group experier@

than 37% in the placebo group.

In 1AP309, comparing sufentanil al
pain reduction in both treat
decrease in pain intensity, w

Clinical studies in
*

O
Table 22 ‘6\0

populations

~

Age 65-74
(Older subjects number
/total number)

Age =75
(Older subjects number
/total number)

Controlled Trials

IAP309, 310, 311

185/607 (30.4 %)

116/607 (19.1 %)

, the number of subjects with 30% and 50% pain
e placebo group. In addition, more than 50% of the
inically relevant 30% pain reduction, compared to less

phine, there was a similar proportion of clinically relevant 30%
ups. This confirms that sufentanil provides a clinically relevant
is at least comparable to the standard of care.
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39.5 % of the patients in the three phase Il trials was aged 65 or older. Thus, there is sufficient amount
of efficacy data in older adults available and efficacy does not have to be extrapolated to this demographic

group.

Supportive study

ARX-C-004

An Open-Label Functionality, Safety, and Efficacy Study of the NanoTab Delivery
System/ARX-FO1 15 pg in Patients Undergoing Elective Unilateral Knee Replacement :
elective

This was an open-label, multicentre trial in patients 45 to 80 years of age who were underg
unilateral knee replacement. Inclusion and exclusion criteria were comparable to t &
IAP309, IAP310 and IAP311. The primary objective of this study was to evaluate the fh&onality of the
Sufentanil NanoTab PCA System 15 pg for patient self-administration. The System @ In this trial was
an earlier version with limited design features.

protocols

PCA System 15 pug for treatment of moderate-to-severe postoperative pa

The secondary objectives were to evaluate the safety, efficacy, and tolerabij '@the Sufentanil NanoTab
ing patient ratings of pain

intensity and pain relief scores over the 12-hour study period, percen of patients terminated from the
study due to inadequate analgesia, patient global assessment o itacy and tolerability, and patient
observations of the Sufentanil NanoTab PCA System.

The functionality of the Sufentanil NanoTab PCA Syste stsed by study staff through inspection
of:

* The patient’s mouth immediately after dosing t ent placement of the NanoTab

= The System’s electronic display for conf@on of successful dosing or any error messages that

indicate a dosing problem
30 patients were enrolled, received &de drug and were included in the analysis. 26 patients
completed the full 12 hours of stu g dosing.

The outcomes from this stu &)rt the functionality of the nanotab - device combination. All enrolled
patients completed the slwn ithout any Sufentanil NanoTab PCA System 15 pg failures. Two patients
adequate analgesia. Total dose and dose interval were comparable to the

terminated the study dl@
15 pg arms of theJ\/\QQ e Il trials.

*
2.4.1. Di%\SIOH on clinical efficacy

Design onduct of clinical studies
Dose ing studies

Dose-finding was done in two double-blind, randomized, placebo controlled clinical trials in two
appropriate pain models. In these trials, study medication was administered by study personnel and not
the PCA System. This was considered acceptable with regard to the objective of dose finding, as the
manual dispensing of trial medication ensured that no device malfunction could interfere with treatment.

Pivotal phase 11l studies IAP310 and 1AP311
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The selected patient population for trials IAP310 and IAP311 was considered appropriate. Major
orthopaedic surgery and major abdominal surgery are accepted pain models for postoperative moderate
to severe musculoskeletal and visceral pain, respectively. The primary endpoint was time-weighted SPID
measured after 48 hours and patients had the option to continue in the trials up to72 hours after start of
medication.

The primary endpoint was defined as difference to baseline and time-weighing to account for the varying
assessment-intervals was supported by the CHMP. The chosen definition assumed that the pain intensity
has been present immediately after the previous measurement. This was an unrealistic assumption and
overestimated the pain decrease, as pain after surgery has a tendency to decrease only gradually. In
consequence, a treatment arm with a larger retention rate received a reward compared to a treatment
arm with a larger drop-out rate, where the last pain assessment was carried forward (LOC more
patients on placebo dropped out, the investigational treatment was favoured. This algo i€d to the

rding both
the sufentanil

BOCF and WOCF analyses and thus these might have replicated the primary analysi

issues, conservative analyses, which do not penalize the placebo treatment arm mor,
arm were requested by the CHMP. In response, the applicant performed sensitivi
measured pain intensities to be representative for the subsequent interval ell as imputation of
missing data using a multiple imputation approach sampling from Qﬁ data. Both analyses
demonstrated that a robust treatment effect was also shown with more§:®vaﬁve assumptions in both

lyses considering

trials. This was in line with other analyses, like the frequency of -outs and the need for rescue

medication, which are not affected by data imputation and whic positive results for Sufentanil.

Furthermore, the predefined analysis outcome for the prima int was difficult to interpret, as the
SPID is by definition larger the longer the observation in @ s. Rescaling by dividing the weighted SPID
by the length of the observation period was reques :ix

average pain reduction over the time-period, whic

an additional analysis. This resulted in an

ed for an easier interpretation with reference to
the original scale, as well as comparison betwee
clinically relevant treatment effect was achit’)&,over all time-points in both pivotal placebo-controlled
trials.

me-points. The submitted results showed that a

Despite the methodological weakness herent to the primary endpoint, the CHMP concluded that the
pivotal trials provide sufficient e @ce of efficacy of Zalviso in post-operative pain. The secondary
endpoints that allow for as t of clinically relevant outcomes (e.g. proportion of patients who
terminated due to inadequate analgesia, proportion of patients requiring rescue medication, total amount
of supplemental and re edication) were considered able to compensate possible shortcomings of
the primary endpoint

The results fog, t@hrs time-point remained difficult to interpret as the patients could opt either to
continue or Ie& trial after the 48hrs assessment. The individual reason for the patient decision was

refore the estimates for the 72hr time point may be unreliable and even biased, and
need to be interpreted with caution.

A third phase 111 trial, a randomized, open-label non-inferiority trial versus IV morphine pump PCA, tested
the efficacy of Zalviso against the current gold standard for the management of acute post-operative
pain. Patients after hip or knee replacement or open abdominal surgery were enrolled; the primary
endpoint in this study was patient global assessment of the method of pain control at 48 hours.

Despite the open-label design, an interim analysis for sample size reassessment has been performed.
This was considered problematic, as this approach can lead to considering the effect size even
unintentionally, although no apparent adaptation has been performed by the Applicant.
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No acceptable justification for the non-inferiority margin of 15% was provided and the margin was
considered to be large. Also, due to its categorical outcome, the primary endpoint for study 1AP309 was
not sensitive to detect differences between the treatments, i.e. it facilitated the conclusion of
non-inferiority. Furthermore, the strength of the subjective patient-assessment of this endpoint, both in
the open-label setting as well as in view of the non-inferiority design, remains uncertain.

As this trial was performed in addition to two pivotal double-blind trials and showed superior effects to
morphine, and not only non-inferiority as originally planned, the CHMP agreed that it can be accepted in
supportive evidence for efficacy of Zalviso. In summary, the convincing results of this trial were able to
outweigh the methodological concerns.

All Phase Ill trials were multi-centre and conducted in the US. There are no substantial di ces
between Europe and the United States in pain management practices; therefore the CH P@sidered
that it was possible to extrapolate the results from the US setting to the European pop .

Efficacy data and additional analyses QO

The primary efficacy endpoint in the phase Il trials was the time-weighte® sum of pain intensity
differences at 12 hours (SPID12), in the phase Ill trials the time-wéighted sum of pain intensity
differences at 48 hours (SPID48). Although SPID is an accepted endpgt in pain trials, according to the
available draft guideline (EMA/CHMP/970057/2011), pain score @ robably not best suited to the
evaluation of acute postoperative pain because the objective o@tment is the best possible relief of

pain.

Nevertheless, the primary endpoint in every trial was conSiSténtly statistically significantly different from
placebo and is supported by secondary endpoints. (Q\ese “termination due to inadequate analgesia”
was considered to be of special relevance for Q\e aluation of the analgesic efficacy of sublingual

sufentanil. \

The analgesic efficacy of the 15 pg sufen ose used in Zalviso was shown consistently across the

phase Il trials and phase 11l trials. In ion, sufentanil is not a new active substance, but has been in
use for decades for pain control du

care treatment in its intraven

rgical procedures and as an analgosedative agent in intensive

r ntation.

In view of the rather high«ateSof rescue medication and supplemental morphine use documented in the
phase Il1 trials the appli
controlled) analge§ia i

as asked to provide a comparison with other trials in postoperative (patient

r to justify and put the observed rates into perspective. Regarding the rates
of rescue morphi the Applicant presented data from trials with a comparable analgesic (fentanyl)/
device combina 't))r PCA developed for the same indication as Zalviso. Due to inherent differences in
trial design, xnes are not directly comparable. However, the use of rescue medication reported in the
first th e@rs of these trials was also high (45%, 48% and 34%).

In a , the Applicant summarized published data from double blind, placebo controlled clinical trials
in postsurgical pain. Of special relevance are those identified trials that use an opioid as the test product,
i.e. hydroxycodone, tapentadol and extended release epidural morphine. Taking into account different
observation periods and different trial designs, the rates of rescue medication use observed in the Zalviso
pivotal trials appear comparable or even lower than those observed with other opioid agents. Concerning
the use of supplemental morphine, a comparison to the observed rates in a comparable analgesic/device
combination was provided. Additionally, the impact of the high dropout rate in the placebo arms together
with a high placebo effect in trials of analgesic substances on the use of supplemental morphine for the
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phase Ill trials was discussed. In summary, the provided external comparisons and justifications are
reassuring with regard to the rates of rescue/supplemental morphine in the Zalviso programme.

The originally proposed indication “Zalviso is indicated for the management of moderate to severe acute
pain” was not accepted by the CHMP. In the submitted clinical trials Zalviso has been investigated in
post-operative pain only. However, the applicant claimed that positive confirmatory trials in 2 surgical
pain models, covering both somatic and visceral pain, can be extrapolated to other acute pain conditions
in general, in accordance with the provisions in the relevant Guideline (EMA/CHMP/970057/2011). In the
CHMP view such an extrapolation could not be made from postsurgical pain models to other acute pain
conditions in this specific case. Installing and using the device require a considerable time-frame,

therefore the setting would not be appropriate for occasional use and not appropriate when pr
marked effect is required e.g. biliary or renal cholic pain or pain from myocardial infarctio
extrapolation is not considered appropriate from postsurgical models to breakthrough
cancer patients who experience breakthrough pain are still on opioid treatment and ma

higher sufentanil doses. It should be also noted that breakthrough pain is paro ygi and the time
needed to reach effective analgesia was not sufficiently rapid with low doses &nil. Additionally,

PCA targets generally the minimal effective concentration, which is expectet@g nsufficient to control

ore require

a suddenly increased pain. @.
In summary, although opioids in general and sufentanil in particular dre effective analgesics in various
interval inherent to PCA with

pain conditions, the limitations in the dose, the fixed minimum
Zalviso and the onset of effect preclude granting a general acutn indication for Zalviso. Therefore,
the CHMP recommended that the indication should be restric@ postoperative pain only.

The CHMP noted that as the doses of sufentanil as well aﬁ\ ock out interval of 20 minutes are fixed, it
could potentially lead to underdosing and thus lack Qﬁcacy in large or obese subjects. An additional
analysis of the primary and relevant secondary e s by body mass index (BMI) categories (<30, 30
to <40, and =40) was requested. For the BMIY¢ategories below 40, there was a consistent positive effect
observed in favour of sufentanil on the prin@ PID48) and other secondary endpoints in both pivotal

trials. For the highest BMI category (&40)In IAP310, the results are consistent with the other BMI

categories. However, in 1AP311, th as an inconsistent trend for this category, driven by the
significantly greater placebo respg % the imbalance in the number of subjects by surgery type, and the
small number of subjects in QI ebo group. Due to the reasons this outcome cannot be unequivocally

interpreted. \

2.4.2. Conclu&@ on the clinical efficacy
>

The results o ;ase 11l program demonstrate that Zalviso is an efficacious and convenient method for
patient co analgesia in the post-operative setting.

2.4.3. Clinical safety

Patient exposure
The overall exposure data are summarised in Table 23 below.

Table 23 Overall sufentanil sublingual tablet exposure
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Total number of
Trial Phas Population studied/ subjects exposeda
identifier e Trial type to any SST dose
Phase I I Total Phase I trials is3®
trials
ARX-C-001 II In-patients with acute paimn/ RDBPC (12-hour treatment period) 70°¢
ARX-C-004 I In-patients with acute pain/ OL (12-hour treatment period) 30
ARX-C-005 I In-patients with acute pain/ RDBPC (12-hour treatment period) 58°€
Total Phase II trials 158
IAP309 I In-patients with acute pain/ OL, active comparator (up to 72 hours of 177 6

treatment)

IAP310 m In-patients with acute pain/ RDBPC (up to 72 hours of treatment) 1
IAP311 I In-patients with acute pamn RDBPC (up to 72 hours of treatment) ’\%5
Total Phase III trials K 606
OVERALL TOTAL subjects enrolled: SSTS 5, 10, or 15 pg \O 9179
OVERALL TOTAL in-patients exposed to proposed to-be-marketed dose: SSTS 15 pg \\Y' 685 ©

a) This number includes subjects exposed to any dose of SST. Many of the PK trials w, uossover design and
therefore, the enrolled subjects in these trials may have received a different dose of Ss%separate days.

b) Of 153 healthy adults in these trials, 105 were naltrexone-blocked.

¢) In trial ARX-C-001, there were 24 subjects who received a 5 ug dose and ’@o received a 10 pg dose. In Trial
ARX-C-005, there were 29 subjects who recerved a 10 ug dose. %

d) All SST exposure, including subjects in Phase I trials who were nal
who received SSTS doses of 5 and 10 pg.

e) n = Subjects exposed to SSTS 15 pg in Phase II and Phase IIT trx

OL = open-label; PC = placebo-controlled; PK = pharmacok @ RDBPC = randomized, double-blind, placebo-
controlled; SST = sufentanil sublingual tablet; SSTS = syfetgiffl sublingual tablet system.

Source: Mod2.7.4/Tab4. \

709 patients received the sublingual t @ containing 15 pg sufentanil during the clinical trials program

ocked and subjects in Phase II trials

(phase I-111, naltrexone blocked @ | trials excluded). The duration of exposure in phase Il and 11l
trials was from =12 hours (Qs jents) up to =272 hours (15 subjects).

Adverse events @

In the Phase IlII, pla ntrolled trials most common adverse events were nausea (46.9% in the SSTS
group and 36. 4‘VC2\ placebo system group), pyrexia (17.7% versus 11.1%) and vomiting (11.7%
versus 6. 2%) he (8.6% versus 8.0%), oxygen saturation decreased (7.7% versus 3.1%), pruritus

(6.8% v ) hypotension (5.6%versus 3.1%), dizziness (5.4% versus 1.9%), anaemia (5.1%
versus constlpatlon (5.1% versus 2.5%), and anaemia post-operative (5.1% versus 3.1%).
the bel phase I11 trial IAP309, which compared directly SSTS with IV PCA morphine sulphate, the

rates offcommon adverse events were similar.

Physical examinations in Phase Il and Phase 111 trials included observations of the oral mucosa, as this is
a potential source of AEs related to the new pharmaceutical form and route of administration. There were
no adverse events of local irritation in any of the trials performed with the SSTS.

Serious adverse event/deaths/other significant events
There were two deaths during the clinical development program of the SSTS, both were considered
unrelated to treatment.
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There were few serious adverse events (SAEs) overall, and SAEs were consistent with opioid treatment
and the post-surgical setting. Across all 3 Phase 11l trials, treatment-emergent SAEs (i.e., occurring
during the treatment period and within 12 hours after discontinuation of trial medication) were
experienced by 10 subjects (1.7%) in the SSTS group, 1 subject (0.6%) in the placebo system group, and
5 subjects (2.8%) in the IV PCA morphine sulfate group.

Across the Phase Il trials, there was no clinically relevant difference in the occurrence of any SAEs among
the SSTS, IV PCA morphine sulfate, and placebo system groups. Four subjects in the SSTS group
experienced SAEs considered by the investigator to be possibly or probably related to treatment. These
SAEs were oxygen saturation decreased (probably related), sinus tachycardia (possibly related),
confusional state (possibly related), and respiratory depression (possibly related). Treat was
discontinued after the events of oxygen saturation decreased and sinus tachycardia. the
treatment-related events resolved without sequelae. . 6
N\

Laboratory findings O
There were no differences between treatment groups for mean changes from b@ for any laboratory

variables. The majority of clinical laboratory values or changes were not consi d clinically significant
by the investigators. A number of subjects in each treatment group had s in laboratory variables
from below or within the normal range at baseline to above normal range &t 48 hours or at the final
evaluation. The proportion of subjects with such changes was simil ctive and placebo group. These
changes were as expected for a postoperative population (e.g., blood loss, volume depletion,
dehydration or various concomitant medications) and were dered to be clinically significant.

Some laboratory assessment results were reported as a&@event& In the 2 placebo-controlled, Phase
111 trials (IAP310 and 1AP311), common adverse eve occurring in >1% of subjects) included anaemia
(5.1%), hypoproteinaemia (4.0%), hypoalbumin Id&?%), hypocalcaemia (3.5%), hypokalaemia
(3.5%), hyponatraemia (1.9%), and hypoma eQnia (1.2%). These adverse events were generally
expected for this postoperative population. é'

No sufentanil-specific laboratory even reported in this post-surgery population, no differences in
treatment groups (SSTS, IV PCA m or placebo) could be detected.

Safety in special populati%
Adverse events were summarized across integrated trial pools for the following subgroups: ages <65 and
>65 years for all integra@trials and placebo-controlled, Phase 11l trials; ages 18 to <25, 25 to <65, 65
to <75, and 275 r all Phase III trials; male and female subjects for all integrated trials and
placebo—controdle(? se |1l trials; Caucasian and non-Caucasian subjects for all integrated trials and

, Phase 11 trials; BMI <30, 30 to 40, and >40 kg/m2 for all Phase IlI trials and
d, Phase Il trials; and surgery type (knee surgery, non-knee surgery, hip replacement

surger bdominal surgery) for all integrated trials. Safety analysis across the different population

Rates of adverse events tended to be higher in older subject groups and were higher in women than in
men. However, there was no safety concern specific to any adult age group or for either sex.

As in the 2 placebo-controlled, Phase 111 trials, the overall rate of adverse events in all 3 Phase 111 trials
decreased as BMI increased (from 83.6% to 78.1% to 74.1%) in subjects treated with the SSTS. In
subjects treated with SST 15 ug, the rate of adverse events was higher in knee surgery than non-knee
surgery subjects and lowest in subjects who underwent abdominal surgery. However, these differences
were not judged to be clinically significant.
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Adverse events were also summarized for placebo-controlled, Phase 11l trials by severity of hepatic or
renal dysfunction (normal function or mild, moderate, or severe dysfunction). There was no specific
safety concern identified related to the treatment of subjects with sufentanil who had various degrees of
hepatic or renal impairment. However, no firm conclusions can be drawn due to the small number of
subjects with hepatic or renal impairment enrolled in the trials.

Safety related to drug-drug interactions and other interactions

Ketoconazole, a potent CYP3A4 inhibitor, can increase the systemic exposure to sublingual sufentanil as
shown in phase | study IAP104 described in the Pharmacokinetics section. The increased area under the
curve (AUC) caused by concomitant administration of CYP3A4 inhibitors will prolong the analgesitGeffects

and, as a result, the inter-dosing interval could increase. However, the clinical relevance of thi ctis

small as the variable inter-dosing interval of the SSTS should compensate for the increas caused
*

by concomitant administration of CYP3A4 inhibitors. \

As sufentanil is a well-known substance, other clinical interactions are known and d@bed in published
literature. Both the magnitude and duration of central nervous system and car '\%ular effects may be
enhanced when sufentanil is administered to patients receiving barbituratesq ilizers, other opioids,
general anaesthetic or other CNS depressants. In such cases of combine ment, the dose of
sufentanil and/or these agents should be reduced. The use of benzodj Z(ms with sufentanil during
induction may result in a decrease in mean arterial pressure and sys vascular resistance. All relevant

historical data have been adequately reflected in the Product In ion.

Discontinuation due to adverse events OQ
Across all Phase Il and Phase III trials, 6.9% of subjects iftthe SST 15 ug group, 11.1% in the IV PCA
morphine sulfate group, and 6.0% in the placebo group experienced adverse events leading to

discontinuation. \

2.4.4. Post marketing expe @e

No post-marketing data are availa sufentanil SSTS since the medicinal product has not been
marketed in any country. Ho & ere is large experience with sufentanil in other pharmaceutical
forms and in other indicationsS\§ince its first authorisation in 1978.

2.4.5. DiscussiQ@' clinical safety

*

From the saf base all the adverse reactions reported in clinical trials have been included in the

Summary of uct Characteristics.

The ssessment in this application has been based on historical data from the active substance
sufentawil and clinical study data (phase I-111) provided by the Applicant. The main and clinically relevant
differences between Zalviso and licenced sufentanil products are the new dosage form, the application via
dispenser (SSTS), the new indication and the administration via PCA; all these factors have been
evaluated with regards to the safety profile.

Studies not conducted with the final delivery system have been regarded by CHMP as supportive only as
the use of the product in clinical practice was not adequately reflected. This applied to phase Il studies
using sufentanil doses <15 pg as well as PK Studies using naloxone.
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The CHMP noted that, when administered intravenously, sufentanil shows an AE profile quite similar to
other opioids and systemic side effects are believed to be similar with the sublingual formulation as well.
Medical experience with post-operative administered opioids (e.g. the closely related fentanyl or
morphine) is large in general; the side effects due to the secondary pharmacology are known and well
understood. Most common opioid adverse events such as gastrointestinal disorders, respiratory
depression and nervous system disorders were also reported in trials conducted with Zalviso. Rates and
quality of common adverse events and treatment related adverse events were as expected, with nausea
being the most prominent. In placebo-controlled, Phase 111 trials, treatment-related adverse events were
experienced by 198 subjects (46.2%) in the SSTS group and 50 subjects (30.9%) in the placebo system
group. The rate of subjects experiencing at least 1 adverse event for SST was generally higher than
placebo in key trial pools, but lower than IV PCA morphine sulphate. No relevant dose- dependentéue

in AE rates was seen comparing the three different doses tested in phase Il studies, 5mc cg and
15mcg. Overall, the CHMP concluded that reviewed data suggest no aberrations fron? ell-known
opioid safety profile.

The Applicant has originally proposed that Zalviso can be administered in “me@ upervised
environment”. However, because sufentanil has pronounced sedative propert tentially leading to
respiratory depression, in addition to a high addictive potential, the CHMP, mended that its use
should be restricted to in hospital use where quick access to appropriat @al intervention is available.
This has been clearly stated in section 4.2 of the SmPC: “Zalviso is to@ dministered in a hospital setting

only ”

The CHMP noted that the majority of patients (h= 613) wa rved until 48 hours after treatment start,
and only a limited proportion of patients (n=138) continu the 72 hours mark. Moreover, postsurgical
pain is a type of pain that improves without interventi ith the passage of time and can be managed with
non-opioid analgesics after the initial postoperati e. Weaning from opioids was considered
especially important with regards to the unwarxjre cts on the Gl tract (i.e. ileus, constipation, which are
of special relevance after abdominal surgery) apd with regards to the addictive potential of opioids. In
addition, the transition to analgesics wi r@nger half-life is important from a patient perspective, as a
frequent intervention that is necessarﬁéade by the patient due to the short half-life would interfere with
adequate rest and recuperation t@
Therefore, the CHMP consid Qﬁecessary to limit the recommended maximum duration of administration
to 72 hours.

Although sufentanll @’s well established in higher doses when administered by the intravenous
route, the time of istration is prolonged with the newly proposed indication. The possible impact on
the safety pr ﬂ\ ot be ruled out as the risk for adverse events after reaching steady state is not only
dependent o dose level but also on the duration of exposure. As safety data for use of Zalviso at a
maxim uency (1 tablet 15 ug sufentanil every 20 minutes) were only available for a period of 13.3
h, t P requested clarification on the maximum dose that could be reached for the maximum

duratiomn of use.

The CHMP acknowledged that it is highly unlikely that the maximal 72h dose will be reached in clinical
practice. Patients sleep several hours or might be unable to use the device every 20 minutes due to
post-operative care procedures or simply do not need such long lasting pain control. Results from phase
111 studies support this presumption; maximal allowed doses were not reached and the average time
between doses over 48 hours of use was approximately 90 minutes. However, theoretically the applied
dose could be about 1/3 higher than the maximum dose observed in phase Ill trials (216 vs 153
applications) and 5.7 fold higher than the average (216 vs. 38 applications).
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A maximum frequency of use (40 repeated administrations of sufentanil 15 micrograms sublingual tablet
every 20 minutes) yielded in a Cmax of 240 pg/mL which was still lower than that observed after a single
IV dose of 15 pg (361 pg/mL) in 22 subjects in IAP102. However, the number of subjects in this Phase |
study was rather limited and 13.3 hours do not reflect the maximum treatment duration.

Based on further pharmacokinetic and pharmacodynamic considerations, comparing sufentanil and other
related morphine analogues, and taking into account available literature data for sufentanil exposure
comparable with high-frequency Zalviso use up to 24hours, the CHMP concluded that no increased risk is
expected if Zalviso is used highly frequently for the maximum permitted duration of 72 hours. However,
section 5.1 of the SmPC has been updated to provide information about the dosing intervals and dosing
frequencies of Zalviso during the phase IlI trials.

High doses not reached in the clinical trials could theoretically have an impact on local safet@).
However, no harmful effects to the mucosa were reported in any of the trials (phase I1-1TR)* thermore,
a local tolerance test in Golden Syrian hamsters showed no related local effects after % 400 pg daily
exposure with sufentanil for 4 days. An impairment of the local safety profile foll dministration of
higher doses of Zalviso is therefore unlikely. &

There was no specific safety concern identified by the Applicant in relatio e treatment of subjects
who had various degrees of hepatic or renal impairment. However, the C believed that no firm
conclusions can be drawn due to the small number of subjects with
renal impairment enrolled in the trials and the population PK an
primarily metabolized in the liver and excreted in the urine a

rate to severe hepatic or severe
, respectively. As sufentanil is
s, the duration of action may be

prolonged in patients with hepatic and renal impairment. T re, the CHMP recommended that Zalviso
should be dosed with caution in these patients. Patients evere renal insufficiency or moderate to
severe hepatic impairment should be monitored car for symptoms of sufentanil toxicity. This

information has been adequately reflected in the

Safety and reliability of the sufentanil sublin@&;ablet system dispensing device

The safety and reliability of the medj vice were not within the scope of the CHMP assessment.
However, the medical device comp s an essential element of the total system and indispensable to
ensure the proper use of th al product. Uncontrolled dosing due to failure of the device or
application errors are an iss nd could lead to inadequate doses — higher than needed (risk of side
effects increased) or Iowewa needed (pain management impaired).

nature of SSTS may give rise to a somewhat heightened risk of misdosing
ing the tablet or the tablet dropping onto the bed, which happened in very small
he trials). These risks have been addressed in the Risk Management Plan as device
nsidered to be an important potential risk.

However, the non;in
(e.g., a patient mj

numbers of ¢ i
failure has b
Abuse al and Overdose

The abuse potential of sufentanil is well-characterized. The SSTS is designed to decrease the risk for
misuse, abuse, and diversion of sufentanil and includes several security features to minimize the risk of
intentional tampering and diversion. Provided that the SSTS functions properly, abuse precautionary
measures seem adequate. As sufentanil is classified as narcotic, Zalviso will be subject to special medical
prescription status.

Sufentanil is given via intravenous and epidural route in single doses up to 30-50 pg/kg body weight and
in “continuous” doses up to 5 ug/kg/h (in single cases up to 15 pg/kg/h) in anaesthesia-settings according
to EU SmPCs. An overdose with subligual sufentanil in adults as given via SSTS seems highly unlikely.
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2.4.6. Conclusions on the clinical safety

The CHMP was of the opinion that the available safety data, including historical data for sufentanil
authorised in other indications, supported the Application for Zalviso in the treatment of acute moderate
to severe post-operative pain in adult patients. The safety profile was considered consistent with the
post-operative setting and other opioid treatments, including IV PCA morphine sulphate. No suspected
technical failure of the SSTS technology led to overdose, was associated with an adverse event, or led to
the administration of more than a single sublingual tablet of sufentanil. The product informatio as
amended to clearly reflect the mandatory use in a hospital setting and the maximum time of 8
administration of 72 hours. Relevant safety data have been adequately reflected in the R:is&gement

Plan. &\
2.5. Ph igi O
.5. armacovigilance ,\\9

Pharmacovigilance system summary 0

The CHMP considered that the pharmacovigilance system summary suimitted by the applicant fulfils the
requirements of Article 8(3) of Directive 2001/83/EC. The applican armacovigilance system
summary includes a reference to the location where the pharm igilance system master file for the
medicinal product is kept and provides proof that the applicagt he services of a qualified person

responsible for pharmacovigilance and has the necessans to fulfil the tasks and responsibilities
listed in Title IX of Directive 2001/83/EC.

Risk management plan 5\'0

The CHMP received the following PRAC A@ n the submitted Risk Management Plan:

The PRAC considered that the risk ma @ ement plan version 1.2 could be acceptable if the applicant
implements the changes to the F{‘@ described in the PRAC advice.
it

The CHMP endorsed this adv the request to update “device failure” as an important potential risk
rather than important identified risk.

The applicant impLe %he changes in the RMP as requested by PRAC and CHMP.

The CHMP endor€d) e Risk Management Plan version 1.3 with the following content:

<
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Safety concerns

Important identified risks

Respiratory depression

Hypersensitivity

Important potential risks

Drug abuse and drug diversion

Off label use (including paediatric use

Overdose

Bradycardia

Hypotension

Paralytic ileus

O

Spasm sphincter of Oddi

Convulsions

N
Ko)

Use in patients with rais tPacranial pressure

Device failure N

Missing information

Use in pregnancy (bv
o

Use during Iacm

Use in pati th hepatic and/or renal
impairm

Pharmacovigilance plan

\®)

O
&

-~

Study/activity u - Safety concerns | Status Date for

Type, title and Objectives 0 addressed (planned, | submission

category (1-3) 6 started) of

O interim or
& final
reports
(planned or
\ actual)
Activity: 1.fTO)evaluate whether the Off-label use Outcome to be
Effectiveness of o {(eduCational materials have (including Planned presented in

the educational
materials for
to ensure

a surveyd.

(Category 3)

en provided to HCP through
tracking distribution and
documenting where training of
the HCPs has been performed
prior to use of Zalviso.

2. Assess whether HCP have
followed the guidance provided
in the educational materials
through

a survey in selected medical
centers across EU countries 6
months to 2 years after launch
(depending on market
penetration and use of Zalviso).

paediatric use), PSURs

device failure and according

overdose to PSUR
submission
timelines
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Risk minimisation measures

Safety concern

Routine risk minimisation measures

Additional risk
minimisation
measures

Respiratory
depression

(Important
Identified Risk)

Contraindication in section 4.3 of the SmPC for
patients with significant respiratory depression

Warning in section 4.4 concerning increased risk of
respiratory depression in patients with respiratory
impairment or reduced respiratory reserve and
that the degree/severity is dose related and that
the use of antagonists can reverse respiratory
depression caused by sufentanil

Warning in section 4.5 concerning concomitant use
of CNS depressants that may enhance respiratory
depression

Section 4.8 contains respiratory depression with a
frequency of common (=1/100 to <1/10).

Warning in section 4.9 that respiratory depressio<
may be an outcome of overdose

Guidance in section 5.1 of the respiratory ef@ f

sufentanil. Q

A hospital setting is required for Zalvi
administration and Zalviso should o

prescribed by physicians who ar perienced,
knowledgeable and skilled in nagement of
opioid therapy, particularly opioiel adverse

reactions such as respira%: pression. This will
provide early detection @? mediate
management of respir depression if such a
case occurs.

None proposed

Hypersensitivity

(Important
Identified Risk)

<

6\(

ction 4.3 of the SmPC for
Iﬂﬁ rsensitivity to the active
any of the excipients

WarniQg imsection 4.4 that Zalviso contains azo
colog agent sunset FCF (E110) which may
c lergic reactions

Contraindicati
patients wi
substan

tion 4.8 contains anaphylactoid shock and
persensitivity with an unknown frequency and a
requency of uncommon (=1/1,000 to <1/100)
(based on IV administration of sufentanil)
respectively.

A hospital setting is required for Zalviso
administration. This will provide early detection
and immediate management of hypersensitivity if
such a case occurs.

None proposed

Drug abuse and
drug diversion

(Important
Potential Risk)

Warning in section 4.4 of the SmPC about the
potential for abuse.

Sufentanil is a scheduled drug and is required to be
administered in a hospital setting only.

Prescription only medicine
The sufentanil sublingual tablet system (SSTS) has

in-built security features in place to prevent

None proposed
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Safety concern

Routine risk minimisation measures

Additional risk
minimisation
measures

overdose which make the abuse by the patient less
convinient. These include a mechanically locked
drug cartridge containing sufentanil tablets, a
tether, an alarm, a priming cap with a unique
optical signature, a patient ID thumb tag contains
an RFID chip, an in-built 20 minute lock-out
interval and in-built dose-tracking.

Off label use
(including
paediatric use)

(Important
Potential Risk)

Guidance on indication in section 4.1 of the SmPC
Guidance on use in paediatrics in section 4.2
Information on PK in paediatrics in section 5.2
Prescription only medicine

A hospital setting is required for Zalviso
administration.

A

Educational
materials for
healthcare
professionals.

&

The educatloral
materials for
informing the

indicati mhow to
appr@w select
pati nd use
@according to
%guidance in the
SMPC to ensure

appropriate use and
minimize risks.

Overdose

(Important
Potential Risk)

Guidance on posology in section 4.2 of ’@C
Guidance on overdose in section 4.4 i@ ients
with severe renal or hepatic impair

Warning in section 4.9 about th@ of overdose
and outcome and treatment

Prescription only medicingx'o
ir

A hospital setting is req
administration. This w
and immediate m6

case occurs.

for Zalviso
vide early detection
ent of overdose if such a

Zalviso is d
15mcg
lock-

ered as a single fixed dose of
|I sublingual with a 20 minute
nod between doses.

Educational
materials for
healthcare
professionals.

The educational
materials for HCP
inform about the
indication and how to
appropriately select
patients and use
Zalviso according to
the guidance in the
SmPC to ensure
appropriate use and
minimize risks.

Bradycardia

(Important
Potential Rlsk)

6

B

\In section 4.4 of the SmPC about the risk

ycardia and to advise caution in patients
, previous or pre-existing bradyarrhythmias.
)\ hospital setting is required for Zalviso
administration. This will provide early detection
and immediate management of bradycardia if such
a case occurs.

None proposed

\
Hypo on
(Important

Potential Risk)

Warning in section 4.4 of the SmPC about the risk
of hypotension and to advise caution in
hypovolemic patients

A hospital setting is required for Zalviso
administration. This will provide early detection
and immediate management of hypotension if such
a case occurs.

None proposed

Paralytic ileus

(Important
Potential Risk)

Warning in section 4.4 of the SmPC about the risk
of paralytic ileus and to apply caution in patients at
risk of ileus

A hospital setting is required for Zalviso

None proposed
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Safety concern

Routine risk minimisation measures

Additional risk
minimisation
measures

administration. This will provide early detection
and immediate management of paralytic ileus if
such a case occurs.

Spasm sphincter
of Oddi

(Important
Potential Risk)

Warning in section 4.4 of the SmPC about the risk
of spasm of sphincter of Oddi and to advise caution
in patients with biliary tract disease including acute
pancreatitis.

A hospital setting is required for Zalviso
administration. This will provide early detection
and immediate management of spasm sphincter of
Oddi if such a case occurs.

None proposed

Convulsions

(Important
Potential Risk)

Convulsions is listed as an adverse reaction in
section 4.8 of the SmPC.

A hospital setting is required for Zalviso
administration. This will provide early detection
and immediate management of convulsions if such
a case occurs.

None propose@

Use in patients
with raised
intracranial
pressure

(Important
Potential Risk)

Warning in section 4.4 of the SmPC regarding the
use of Zalviso in patients with raised intracranial
pressure, impaired consciousness or with brair@ b

tumours. q

care
iso in

A hospital setting is required for Zalviso
administration with prescription by a
professional. This will limit the use
patients with raised intracranial pressure.

Device failure

(Important
Potential Risk)

Use in pregn

(Missin
Inform&

S

The HCP will be provided wit wctions for Use
Guide with a detailed description*of the device
failures and actions to take,in case of their

occurrence.
A hospital setting Qired for Zalviso

administration. T ill ensure quick detection of
device failure, m g the poitential therapeutic

gap and e lgsﬂ ction of a potential overdose or
other s adverse reaction.

>

Educational
materials for
healthcare
professionals. The
educational
materials for HCP
inform about the
indication and how to
appropriately select
patients and use
Zalviso according to
the guidance in the
SmPC to ensure
appropriate use and
minimize risks.

Guidance in section 4.6 of the SmPC
Prescription only medicine

None proposed

Use

lactation
(Missing
Information)

Guidance on use during lactation in section 4.6 of
the SmPC

Prescription only medicine

None proposed

Use in patients
with hepatic
and/or renal
impairment

(Missing
Information)

Guidance in 4.2 of the SmPC and a warning in 4.4
to apply caution when administering Zalviso to
patients with hepatic and/or renal impairment.

A hospital setting is required for Zalviso
administration with prescription by a healthcare
professional. This will ensure timely detection of

None proposed
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Safety concern Routine risk minimisation measures Additional risk
minimisation
measures

ADRs by HCPs should they occur.

Prescription only medicine
2.6. Product information
2.6.1. User consultation 6
The results of the user consultation with target patient groups on the package leaflet subfni by the
applicant show that the package leaflet meets the criteria for readability as set out in th eline on the

readability of the label and package leaflet of medicinal products for human use. O

&

2.6.2. Labelling exemptions 0

A request to omit certain particulars from the labelling as per Art.63.3.6f Dlgctive 2001/83/EC has been
submitted by the applicant and has been found acceptable by the @ roup for the following reasons:

The medicinal product is prone to oxidation and hence is kep with an oxygen absorber in an
air-tight sachet. The expiry date is only valid while the cartkidge is sealed within its sachet. A printed
expiry date on the cartridge label may lead to confusion ay mislead the healthcare professional to
store the cartridge outside the sachet for the stated If life. The outer carton as well as the sachet
contain the information to the healthcare professi place the cartridge immediately into the
administration device after removal from sacw revent such case.

Therefore, the QRD Group accepted the ﬁ ion request to not print the expiry date on the cartridge

label on the basis of article 63.3 base special storage conditions.

The particular (expiry date) will b ted from both the printed materials and the published Annexes in
order to avoid any confusion i@gards to the storage conditions of the cartridge (to be kept in sachet
until ready to use).

N\

3. Benefiti alance
O

Benefits Q\

Benefi i@ ects

Zalv tains 15 pg sufentanil in a new sublingual form. Sufentanil is reliably resorbed from the
sublingtal space. The uptake of sufentanil occurs more gradually over time resulting in a
context-sensitive half-life (CSTY%, i.e. time from Co to 50% of C,,,) of about 2 hours compared to a
CSTY2 of 8 minutes after intravenous administration, which provides a more appropriate duration of
analgesia in the setting of patient controlled analgesia.

The analgesic properties of the Zalviso Nano Tab system were tested in the management of acute
post-operative pain after open abdominal or knee/ hip replacement surgery. Patients self-administered
the 15 g sufentanil tablet with a dedicated hand-held device with a lockout interval of 20 minutes. The
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population included in the clinical studies is considered representative of post-operative patients in the
hospital setting, including a sufficient number of elderly patients.

In the two pivotal randomised, double blind, placebo-controlled phase 11l trials of similar design, the
primary endpoint (time-weighted SPID48) was consistently statistically significantly different from the
effects of placebo: 105.60 vs. 55.58 in IAP310; 76.24 vs. -11.35 in I1AP311. In addition, all clinically
relevant secondary endpoints were in favour of sufentanil, e.g. termination due to inadequate analgesia
(IAP310: 17.4% vs. 31.6%; IAP311: 14.3% vs. 48.1%) or use of rescue medication (IAP310: 33.0% vs.
66.7%; IAP311: 50.8% vs. 73.1%).

the gold standard for the control of postsurgical pain. The Zalviso Nano Tab system showed supe y for

A third phase 111, open-label trial studied non-inferiority of Zalviso PCA versus IV morphine PCA,i hich is
the primary endpoint, patient global assessment of the method of pain control at 48 ho AP309:
78.5% vs. 65.6% of patients who responded “good” or “excellent”). All secondary e IMts were in
favour of the sufentanil system over the morphine pump. In addition, scores for Zalvi efre superior to

those for the morphine IV pump in the healthcare professional global assessment patient ease of

care questionnaire. \

The clinical relevance of the achieved effect in pain reduction with Zalvj Qupported by responder
analyses conducted in line with literature recommendations (IMMPACT), Adegrding to these publications,
%fferences and a 50% reduction

m the pivotal trials IAP310 and
pectively, of patients in the Zalviso

a 30% pain reduction indicates at least moderate clinically import
correlates with substantial improvements. The responder analy;
IAP311 show that a 30% reduction was achieved in 60% and
group versus 37% and 25% of patients in the placebo gro

50% pain reduction was reached in 37%
and 31% of Zalviso patients in these trials as compared 7.5% and 9.6% of placebo patients.

A potential benefit of the product lies also in the r(%,@idministration: sublingual tablets do not require

intravenous access, and thus, all the problems inherent to IV administration of medicinal products can be

avoided. This benefit also includes greater
an infusion device in order to control thei

of the patients, as they do not need to be tethered to
in, although this might be less relevant in the immediate
post-operative period. Programmable , sensitive in matters of handling and dosing errors, can be
avoided.

Uncertainty in the qu)@e about the beneficial effects
3

For the double-blind trials\i and IAP311, a statistically significant treatment effect is considered to
be demonstrated. Initi veral methodological aspects of the primary endpoint and its predefined
analysis imposed son@ncertainty on the actual extent of the effect size and on the interpretation of the
primary analysijs . This referred to difficulties in interpretation of a sum score of pain reduction, but
also to aspec ing to the calculation of the sum score. In addition, several assumptions, including
missing d utation appeared to favour treatment with Zalviso. These concerns have be resolved
with re Q’d additional analyses. However, the fact that decision on study continuation after the 48hrs
perio s selective and data based remains, rendering the results for the 72hrs time point difficult to

interpret.

Some uncertainties remain for study I1AP309. Though the study had an open-label design, an interim
analysis for sample size reassessment was performed, and even if no apparent adjustment was made,
the study conduct could have been influenced by considering the treatment effect. Furthermore, the
categorical primary outcome was not sensitive and facilitated conclusion of non-inferiority. The strength
of the subjective patient-assessment of this endpoint remains uncertain in the open-label setting. No
acceptable justification was given for the chosen non-inferiority margin of 15%o, which is considered to be
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large. However, as superiority against morphine was shown as the primary endpoint, in the CHMP opinion
this outweighs methodological concerns.

The rates of rescue medication and supplemental morphine use in the phase Il trials were considered
rather high. A comparison with other trials in postoperative PCA was considered relevant to justify and put
the observed rates into perspective. Data from trials with a comparable analgesic (fentanyl)/ device
combination for PCA developed for the same indication as Zalviso show that the use of rescue medication
in the first three hours of these trials was high (45%, 48% and 34%). In addition, published data from
double blind, placebo controlled clinical trials in postsurgical pain were considered; trials using an opioid
as the test product, i.e. hydroxycodone, tapentadol and extended release epidural morphine, being of

special relevance. Acknowledging differences in study periods and trial designs, the rates scue
medication use observed in the pivotal Zalviso trials appear comparable or even lower hose
observed in studies with other opioid agents (Daniels et al. 2011; Gambling et al. 2005). er, high
dropout rates in the placebo arms of the pivotal trials as well as a substantial placeb in trials of
analgesic substances in general, impacting on the use of supplemental morphine i (ﬁyhase 11 trials,

have to be taken into account. In summary, the provided external comparis@ justifications are

reassuring with regard to the rates of rescue/supplemental morphine use in§ ViSO programme.

There was a trend towards higher SPID48 scores in females versus mal in patients with a lower

body mass index versus those with a higher BMI in the pivotal phaﬁlll studies. Additional analyses

demonstrated consistent beneficial findings for sufentanil in most s@ ups. However, in 1AP311, there
ri

was an inconsistent trend for the high BMI category, appare ven by the significantly greater

placebo response, the imbalance in the number of subjects ery type, and the small number of
subjects in the placebo group. \O

In the active controlled phase Il trial (IAP309) the entage of subjects who experienced an oxygen
saturation decrease to below 95% was lower in viso group than in the IV PCA morphine sulfate

treatment group (20% versus 30%, p=0.028)%and Rumerically fewer patients had values below 94% and
93%. However, differences between groups! fo ean change from baseline in oxygen saturation were
generally not statistically significant oRgc ered not clinically meaningful. The signal was only seen in
one study, and the total number of ps is limited.

Sublingual administration of o NanoTab harbours the risk of misplacement of the tablet that
might not be recognized by patient, because the tablet is very small, tasteless and melts without
noticeable effect. This is Iﬁp blematic if the NanoTab is placed somewhere else on the oral mucosa,
but it can be the reason utative treatment failure if the tablet is swallowed, because of the very low

oral bioavailability r@bntanil.
’\é)\

Risks

un rable effects

Risks associated with Zalviso are predominantly in line with the well-known class effects of opioids,
including the adverse event profile and the abuse potential.

The known sufentanil related side effects were seen in clinical trials conducted with Zalviso. The most
frequent AEs were (in descending order) gastrointestinal events, neuropsychiatric events and respiratory
events. Nearly 30% of patients experienced treatment-related nausea in the placebo controlled phase Il
trials. 6.1% (vs. 2.5% for placebo) of subjects suffered from treatment related decreased oxygen
saturation, which is of special interest in this vulnerable, post-surgery patient population. These effects
necessitated the restriction of use of the Zalviso system to a hospital environment, where these
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potentially life threatening events can be recognized and controlled in a timely manner. In addition,
Zalviso has been contraindicated in patients with significant respiratory depression.

The comparison with morphine, which is the gold standard in the targeted indication, showed similar
safety profile of both treatments, with no obvious disadvantages of the SSTS.

Sufentanil abuse could occur due to improper handling of the device or by individual choice, exploiting the
PCA mode of administration. This is, however, not very likely due to the nature of the administration in a
hospital environment and the safety features of the device.

Uncertainty in the knowledge about the unfavourable effects 6

Uncertainty lies within the new mode of application, administration as PCA and a n rapeutic
indication. &\

The delivery system has obtained a CE mark from the Notified Body; hence,,i @nical function is
certified. However, as it is new and has not demonstrated its reliability and &' icability in the broad

clinical setting, it is a source of uncertainty at the moment. 0

PCA could trigger unknown effects on different levels; patients as well edical staff might not be
capable (or willing) of handling the device properly and treatm {rrors could occur. This can be
attenuated by accurate instructions in the PI, proper introductio raining given with the device and
by gaining experience over time. No cases of overdosing wer ed in the clinical development and
the device features should prevent overdosing given the lock-out period.

The new therapeutic indication introduces sufentani e postoperative setting with prolonged use

Ximately 700 patients received Zalviso through

compared to already licensed sufentanil products.
the final to be marketed device, so the experience\ith this product is currently limited. However, as this
is a hybrid application, historical data from o%&ufentanil products were considered to be supportive for

this evaluation.

Some uncertainty arises with regards e safety of the maximum dose in the 72hrs dosing period, as
this was never reached in any of @inical trials. In fact, patients rarely used Zalviso at the maximal
frequency for more tha &rs The discussion provided including pharmacokinetic and
pharmacodynamic consid ragw, comparing sufentanil and other morphine analogues, indicates that no
increased risk is expecteghif'€alviso is used at high/maximum frequency for the permitted duration of 72
hours. Overall, ta‘kiﬁ account the provided clinical and historical data, the impact of these

uncertainties see@
<

Im nce of favourable and unfavourable effects

e rather small.

Bala

The beneficial effects of a patient controlled analgesia option which does not necessitate an intravenous
access and thus avoids the well-known problems of IV administration, including restricted mobility and
potential handling and medication errors, are considered to be relevant and beneficial to a large
population of patients who have to undergo major surgery.

The observed unfavourable effects seem to be comparable to those of the current gold standard PCA
option, which uses morphine as the analgesic agent. These effects are inherent opioid class effects, like
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gastrointestinal discomfort and respiratory depression, and medical staff is familiar with managing these
complications on the ward.

Benefit-risk balance

Given the practicability of the new mode of administration, the good bioavailability and the resulting
rather stable serum concentration of the active substance, the SSTS appears to present a welcome
improvement in PCA, even if the sublingual administration harbours the risk of misplacement of the tiny
Nano tablet resulting in lack of effect and insufficient analgesia.

Zalviso is considered to be a user-friendly product (for patients and medicinal staff) with good analgesic
properties that performed as good as the gold standard (i.e. IV morphine) in post-surgery pain tr

with regards to safety and efficacy. The availability of several treatment options is crucial for care
providers as they offer flexibility and enhance possibilities to individualise treatments., T e CHMP
concluded that the benefit/risk balance of Zalviso in the treatment of acute post- ive pain is

positive. O

Discussion on the benefit-risk assessment (09

Establishing another option for patient controlled analgesia is consideéred meaningful for patients and
healthcare professionals alike. Especially in the initial post-operativ d, where surgical pain is worst,
the benefits of Zalviso are considered clinically significant. Howe@ost—operative pain is self-improving
over time. In addition, timely weaning from opioids is conside specially important with regard to
unwanted effects on the Gl tract (e.g. ileus, constipationy; @t er with the possibility of development of
tolerance to sufentanil after continuous use over 72 I.’kand given its addictive potential, the benefit
risk balance becomes less positive over time. Thu 6striction of the maximum duration of use to 72
hours reflecting the experience from the three pha I trials was implemented. Moreover, with regard to
the efficacy and safety of the product, a rest %u of the indication to treatment of post-operative acute
pain and use in the hospital setting was ed. More experience with the device is needed before a
broader use in a less strictly supervis ronment could be considered.

O

Based on the CHMP revi \data on quality, safety and efficacy, the CHMP considers by consensus that
the benefit-risk balal %

<
favourable and th e recommends the granting of the marketing authorisation subject to the

4. Recommenda

alviso in the treatment of acute moderate to severe postoperative pain is

following conditions
Condit'o@ estrictions regarding supply and use

Medi product subject to special and restricted medical prescription (See Annex I: Summary of
Product Characteristics, section 4.2).

Conditions and requirements of the Marketing Authorisation
° Periodic Safety Update Reports

The requirements for submission of periodic safety update reports for this medicinal product are set out
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in the list of Union reference dates (EURD list) provided for under Article 107c(7) of Directive
2001/83/EC and any subsequent updates published on the European medicines web-portal.

The marketing authorisation holder shall submit the first periodic safety update report for this product
within 6 months following authorisation.

Conditions or restrictions with regard to the safe and effective use of the medicinal product

O

The MAH shall perform the required pharmacovigilance activities and interventions detaile he

° Risk Management Plan (RMP)

agreed RMP presented in Module 1.8.2 of the Marketing Authorisation and any agreed\ quent
updates of the RMP.

An updated RMP should be submitted: ®:

® At the request of the European Medicines Agency; 0

® Whenever the risk management system is modified, especially as{tiie result of new information
being received that may lead to a significant change to the fit/risk profile or as the result of
an important (pharmacovigilance or risk minimisation) gaj ne being reached.

° Additional risk minimisation measures \O

Prior to launch of Zalviso in each Member State t@arketing Authorisation Holder (MAH) must agree
about the content and format of the educati rogramme, including communication media,
distribution modalities, and any other asp the programme, with the National Competent Authority.

The MAH shall ensure that, following d%sions and agreement with the National Competent Authorities
a

in each Member State where Zalvt@

prescribe Zalviso are inform gh an information letter on having access to / are provided with the
following items:

e Summary of Prc@t\:haracteristics (SmPC) and Package Leaflet

unched all healthcare professionals who are expected to

*
e Education erials for the healthcare professionals
*
The E c@nal material shall contain the following key messages:
-1 about the indication and how to appropriately select patients;

- Use Zalviso according to the guidance in the SmPC to ensure appropriate use and minimize risks.

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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