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1. Background information on the procedure

1.1. Submission of the dossier

The applicant L. Molteni & C. dei Fratelli Alitti Societa di Esercizio S.p.A. submitted on 6 Nove r 2017
an application for marketing authorisation to the European Medicines Agency (EMA) for Sixmo ugh
the centralised procedure under Article 3 (2) (b) of Regulation (EC) No 726/2004. The eIigi@ to the
centralised procedure was agreed upon by the EMA/CHMP on 23 February 2017. The gli@y to the
centralised procedure under Article 3(2)(b) of Regulation (EC) No 726/2004 was based N monstration
of significant therapeutic innovation. (

The applicant applied for the following indication: Q

Substitution treatment for opioid drug dependence, within a framework of m&g , social and
psychological treatment. Treatment is intended for use in adults and adol@ts over 15 years of age
who have agreed to be treated for addiction. @

NS

The legal basis for this application refers to: @
Article 8.3 of Directive 2001/83/EC - complete and independe%plication

The application submitted is composed of administrative in ation, complete quality data, non-clinical
and clinical data based on applicants’ own tests and and/or bibliographic literature
substituting/supporting certain test(s) or study(ies).

Information on Paediatric require&Q
0

Pursuant to Article 7 of Regulation (EC) 901/2006, the application included an EMA Decision
P/0131/20170n the granting of a (produgt-spécific) waiver.

Scientific advice 0

The applicant did not seek Scieptific*advice at the CHMP.
1.2. Steps taken fo {e assessment of the product

The Rapporteur and Ce-Rapp0rteur appointed by the CHMP were:

Rapporteur: Peter }@ Co-Rapporteur: Greg Markey

RS
'\v

The appl@vas received by the EMA on 6 November 2017
g

The pra @ ure started on 23 November 2017

~
T %oﬁorteur's first Assessment Report was circulated to all CHMP 12 February 2018
ers on

The Co-Rapporteur's first Assessment Report was circulated to all CHMP | 12 February 2018
members on

The PRAC Rapporteur's first Assessment Report was circulated to all PRAC | 26 February 2018
members on




The CHMP agreed on the consolidated List of Questions to be sent to the
applicant during the meeting on

22 March 2018

The CHMP agreed on a list of outstanding issues in writing and/or in an
oral explanation to be sent to the applicant on

15 November 2018

)N

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

8 November 20@\]

The outstanding issues were addressed by the applicant during an oral
explanation before the CHMP during the meeting on

&
u

(,.
26 Febr @019
N

The CHMP, in the light of the overall data submitted and the scientific
discussion within the Committee, issued a positive opinion for granting a
marketing authorisation to Sixmo on

&

’bb




2. Scientific discussion
2.1. Problem statement

2.1.1. Disease or condition b
Opioid use disorder (OUD) can involve the misuse of prescribed opioid medications, use of di@d opioid
medications, or use of illicitly obtained opioids such as heroin. . %

The psychiatric diagnoses in the Diagnostic and Statistical Manual of Mental Disorderﬁo rth Edition,
Text Revision (DSM-I1V-TR) opioid abuse and opioid dependence were replaced by@ agnosis, opioid
use disorder, in the Diagnostic and Statistical Manual of Mental Disorders, Fif% (DSM-5).

2.1.2. Epidemiology SJ

The average prevalence of high-risk opioid use among adults (15-64) i imated at 0.4% of the EU
population, the equivalent of 1.3 million high-risk opioid users in Eugope h 2015. 630,000 opioid users
received substitution treatment in the European Union in 2015. M ong-term opioid users in Europe,
typically with polydrug use histories, are now aged in their 40s a s. Between 2006 and 2015, the

mean age of those entering treatment for problems related td use increased by 4 years. 80% of
heroin users entering treatment are male and entrants haQ @an age of 34 years at first treatment

entry (European Drug Report 2017).
;e

Information from drug treatment and other sources irhw s that the overall long-term trend in injecting
as a route of administration continues to be downﬁi. Among heroin users entering specialised drug

treatment for the first time in their life, for exa ports of injecting are now at their lowest point for
over a decade, although considerable variatio&ls between countries.

The latest data show that heroin use still ounts for the majority, around 80%, of new opioid-related

treatment demands in Europe. Methadong, bpprenorphine and fentanyl together make up another 14% of

new opioid-related treatment deman@ addition, the overall decline in treatment demand related to
heroin, observed since 2007, is ng evident (European Drug Report 2017).

While North America has experi@ considerable morbidity and mortality associated with the misuse of

prescription opioids, rising Ieﬂ heroin use and, most recently, the emergence of highly potent

synthetic opioids, in partic ntanyl derivatives, differing patterns of use are seen in Europe. One

difference between the thgions is that in Europe, very few clients presenting for specialised drug

treatment do so for a tion to opioid pain medicines. This probably reflects the different regulatory
ﬁri?h

frameworks and ap es to marketing and prescribing that exist between Europe and the North

America. Howgv , possibility of under-reporting cannot be dismissed, as Europeans experiencing
problems Wit@ﬁ ription medicines may access different services than those used by illicit drug users.
.

Medicine
demands @ health harms in a number of European countries. Overall, non-heroin opioids account for

or opioid substitution treatment, however, now play a more significant role in treatment

ethadone, play in overdose deaths is difficult to quantify at EU level, but in many countries

substances are now important, and in a few countries they predominate. Reducing the misuse of
medicines, including those used for opioid substitution treatment, is a growing challenge for many
European healthcare providers.



2.1.3. Biologic features

DSM-5 diagnostic criteria for OUD are described below.

A problematic pattern of opioid use leading to clinically significant impairment or distress is manifested by
two or more of the following within a 12-month period: b

e Opioids are often taken in larger amounts or over a longer period than was intende@
e A persistent desire or unsuccessful efforts to cut down or control opioid use 0\%

e A great deal of time is spent in activities necessary to obtain the opioid, use t e%ioid, or recover
from its effects

e Craving, or a strong desire or urge to use opioids &

e Recurrent opioid use resulting in a failure to fulfill major role obligations,at work, school, or home

e Continued opioid use despite having persistent or recurrent so@ interpersonal problems
caused or exacerbated by the effects of opioids

e Important social, occupational, or recreational activities @g/en up or reduced because of

opioid use q
e Recurrent opioid use in situations in which it is phySically+hazardous

e Continued opioid use despite knowledge of havi persistent or recurrent physical or
psychological problem that is likely to have been,caused or exacerbated by the substance

e Tolerance* O
e Withdrawal* Q

* Experiencing these symptoms while tal ioids solely under appropriate medical supervision is an
exception to (does not meet) these critegia for OUD.

present:

e Mild — Two to three ((@
e Moderate — Four Q criteria
e Severe — Six Nore riteria

A 2002 United S% tionally representative survey found that, of people who had any lifetime use of

The severity of OUD at the time of 6 Is can be specified as a subtype based on the number of criteria

heroin, 53 peﬁx ent on to develop a Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition (D§M V),disorder of heroin abuse or dependence. Persons who try heroin may be a select
populati M Is inherently at higher risk for developing an opioid use disorder (OUD).

A 201 y of a nationally representative (Australia), community-based sample estimated that 10 to 20
® f patients prescribed opioids for non-cancer pain control developed a pharmaceutical OUD.
2.1.4

Clinical presentation, diagnosis

Opioid Use Disorder is typically a chronic, relapsing and life-threatening disorder. It is characterized by
compulsive opioid use causing significant mental, physical, and social effects, including transmission of
infectious diseases such as HIV and Hepatitis B/C, unintentional overdose, criminal activity and



incarceration. Patients presenting with an opioid use disorder (OUD) may appear acutely intoxicated, in
opioid withdrawal, or show no acute effects related to their opioid use.

In Europe, opioid-related overdose deaths are increasing with current data indicating that opioids are
found in 81% of fatal overdoses here. There are also increasing reports of problems associate ith new
synthetic opioids and opioid substitution medicines. (European Drug Report 2017).

o

®

For persons who develop an OUD, relapse following withdrawal appears to be common, pa
effective maintenance treatment is not established.

rly if

S

2 4
2.1.5. M t {\
.1.0. anagemen O

Treatment of opioid dependence involves either long-term opioid substitution xification.
Successful long-term abstinence is often unachievable and so long-term tre et with an opioid
substitute is frequently required. Opioid dependence often follows a remitti relapsing course and so
harm reduction is the main goal of treatment.

A strong evidence base supports the appropriate use of opioid substitution medicines, which has been
{geiving it (European Drug Report

shown to reduce morbidity, mortality and offending amongst tho
2017). @

Currently available opioid substitution treatments (e.g. met @nd buprenorphine) are administered
orally, usually on a daily basis, to minimise opioid cravings'§hey can be associated with poor adherence,
potential for diversion and misuse, risk of overdose and 'dental paediatric exposure. Administration

also requires periodic observation by a healthcare pr&lonal (HCP), with the frequency of observation

being dictated by clinical outcome and stability ( ly, twice weekly versus daily HCP observation).

In Europe, methadone is the most commonly p@ibed opioid substitution drug, received by around two
thirds (63 %) of substitution clients. A further 35 % of clients are treated with buprenorphine-based
medications (European Drug Report 2017)*

Buprenorphine is an opioid partial agoni tagonist which is authorised in Europe for opioid use
disorder. It is available in sublingut lations either as monotherapy or in combination with naloxone.

Sixmo is a subcutaneous implalﬁ

of ethylene vinyl acetate poly
for 6 months. The applica k

formulation of buprenorp hat ensures adherence and reduces the cost of and patient inconvenience
associated with obseNdoy g.

About the&gjct

lation of buprenorphine hydrochloride, dispersed in a solid matrix
VA), that is intended to provide continuous delivery of buprenorphine
oses that Sixmo represents a novel abuse- and diversion-deterrent

.
Each Six Nplant contains buprenorphine hydrochloride (equivalent to 74.2 mg of buprenorphine).
Bupreno e is an opioid partial agonist/antagonist with binds to the p and k receptors of the brain. Its
activi opioid maintenance treatment is attributed to its slowly reversible properties with the p

rs which, over a prolonged period, minimises opioid cravings.



Type of Application and aspects on development

This is a Centralised Procedure in accordance with Article 8(3) of Directive 2001/83/EC. The applicant has
requested consideration under Annex 3(2)(b) of Regulation (EC) No 726/2004 “Significant innovation or

interest of patients at EU level”. 2

2.2. Quality aspects 0\
2.2.1. Introduction é

The finished product is presented as implant containing 80 mg of the active substaice (AS)
buprenorphine hydrochloride, equivalent to 74.2mg free base. Each implant res ~26 mm in length
and ~2.5 mm in diameter.

The other ingredient is ethylene vinyl acetate copolymer. @

Each Sixmo implant is packaged individually into a PET/LDPE/AIu/LD&peeIabIe foil laminated sachet and
provided with an individually packaged applicator as described ifiSegtion 6.5 of the SmPC.

2.2.2. Active Substance QQ
General information \O

The chemical name of buprenorphine hydrochlori
(2S)-2-[17-(Cyclopropylmethyl)-4,5a-epoxy-3-
6-methoxy-6a,14-ethano-14a-morphinan-7a-

to the molecular formula C,gH4,CINO,. It h@elative molecular mass 504.1 and has the structure shown

in Figure 1. (

Q} CHs
© H OCH;,

@igure 1 Structure of buprenorphine hydrochloride

As per Ph. Eur’.@mgraph 1181, buprenorphine hydrochloride appears as a white or almost white,
crystalline.po@, sparingly soluble in water, freely soluble in methanol, soluble in ethanol (96 per cent),
practical iw uble in cyclohexane.

Bupre e hydrochloride has the 2S configuration and is controlled by specific optical rotation
aceer o the Ph. Eur. monograph. Polymorphism is not referred in the monograph but it is noted from

iteérature that buprenorphine does not exhibit polymorphism and processing conditions are such that
it ISwunlikely a new polymorph would be formed.

As there is a monograph of buprenorphine hydrochloride in the European Pharmacopoeia, the
manufacturer of the active substance has been granted a Certificate of Suitability of the European
Pharmacopoeia (CEP) for buprenorphine hydrochloride which has been provided within the current
Marketing Authorisation Application.



Manufacture, characterisation and process controls

The relevant information has been assessed by the EDQM before issuing the Certificate of Suitability.

The CEP specifies storage in a double polyethylene bags placed in either an aluminium can or a multilayer

aluminium bag. b

Specification

.
The active substance specification is based on the Ph. Eur. monograph and includes tes \' appearance,
identification (IR, chloride test), appearance of solution (Ph. Eur.), acidity or alkalini . Eur.), specific
optical rotation (Ph. Eur.), related substances (HPLC), loss on drying (Ph. Eur.), (HPLC), residual
solvents (GC). In addition to the tests required by the Ph. Eur., the followin s are included in the
specification: sulphated ash (Ph. Eur.), particle size (laser diffraction), micr numeration (Ph. Eur.)
and endotoxins (Ph. Eur.).

Due to the nature of the substance and its intended use, lower acceptar@iteria than those outlined in
Ph. Eur. 5.1.4 have been chosen for microbial enumeration. Endotwlimit has been set considering

Ph. Eur. 5.1.10. <85>. @
ibed

All additional methods have been adequately validated and de, according to ICH Q2. The in-house
method for determination of related compounds and resid ts are based on the EP monograph
method for chromatographic purity of buprenorphine hy loride. The test method is part of the

validated.

Stability O

A retest period of 60 months is specified igythe CEP.

submitted CEP. The particle size distribution methonS\ laser diffraction instrument has been

2.2.3. Finished Medicinal P&g.uft
Description of the produrénd pharmaceutical development

Sixmo is an implant containi Qng of the active substance (AS) buprenorphine hydrochloride,
equivalent to 74.2mg free g in an ethylene vinyl acetate copolymer (EVA) matrix. Each implant
measures ~26 mm in leng nd ~2.5 mm in diameter. The total weight of each implant is 112 mg.
Implants are individually, packaged into laminated foil sachets. The sachets are terminally sterilized by
irradiation with ioni@adiation. The composition is simple, consisting of the active substance and

i

excipient/polym X (EVA).
.

Sixmo was d Med to provide a sustained release formulation of buprenorphine hydrochloride (BPN) in
an ethyl ‘e\ acetate (EVA) matrix. The target Sixmo formulation was to meet the following criteria:

* a stea e delivery of BPN
- stab, ma levels for the entire treatment period
- d treatment period (target of approximately 6 months per administration)

evelopment program focused on the target product profile and respective critical quality attributes
(CQA) listed in Table 1. The CQA ensure the quality, safety and the efficacy of Sixmo implant.



Table 1 Quality Target Product Profile (QTPP) and Critical Quality Attributes (CQA)

Quality Target Product Profile Critical Quality Attributes
Ease of Product Identification: Appearance
Drug Product Identity
Dosage Strength
Efficacy and In-vivo Performance: Assay @
Target Probuphine® formulation will exhibit | Content Uniformity .
a sustained therapeutic Buprenorphine Dissolution \\
plasma profile with low fluctuation when {
dosed six months. n
. o
Safety Eesidual Solvents Q
Related Subsmnces% !
Degradants)
Sterility
Endotoxin level

Implants were designed to be administered subcutaneously an Q!r a desired sustained release profile
for a period of 6 months; therefore, the following characteris re considered in the formulation

design and development: Q
= High drug loading to enable minimal number of impla@ dministered.
S

= Release characteristics that provide continuous stea ate profile for the six-month term of

treatment. O
= Manufacturing process that is robust, reprodﬁ #and can be easily scaled up to commercial scale.

= Physical attributes and sufficient durability to allow the administration of the implants subcutaneously

as well as removal of the implants after t&i} month treatment period.

= Sufficient stability in the subcutaneo sQI;)siological conditions.

= Stable formulation with biocompat mponents.

Implants with the above charactecan be formulated with hot melt extrusion technology in which the
drug particles are homogenousl@tributed in the polymer matrix. EVA was selected as the inert polymer
matrix material because it is ﬂaxcipient which is used in products authorized in the European Union and
is also included in the FD ctive Ingredient Guide (11G), it is used widely in controlled and sustained
release products andﬁmerodible, allowing easier removal of the implant from the patient at any

time during the trea duration.
The EVA used in Si as been fully characterised for identity, physical properties, and biocompatibility.
It is consider EVA has minimal potential of biological reactivity in vivo. Compatibility of the active

substance‘wi@ excipient is evidenced by finished product stability data.

The exci@ a well-known pharmaceutical ingredient and their quality is compliant with In house
stand ere are no novel excipients used in the finished product formulation. The list of excipients is

in in section 6.1 of the SmPC and in paragraph 2.1.1 of this report

the Sixmo and placebo implants have been evaluated for safety and potential adverse effects in
preclinical chronic toxicology studies in dogs and in human clinical trials. Long-term animal studies
conducted with the implant are considered to have adequately qualified the impurities under conditions
which mimic human usage. No information was identified in the scientific literature which indicated that
any of the impurities would be toxic at the anticipated exposure levels in patients. To fully assess the



potential exposure to humans from these implants, leachables and extractables studies were also
performed.

Drug Release Mechanism

BPN particles are uniformly distributed in the matrix of EVA copolymer within the implant structure.
During the extrusion process, the melted EVA entraps the BPN particles. Thus, the size and surf f the
pore structure formed is mainly a function of the size and surface area of the BPN particles atrix
consists of both closed and open pore structures. In the closed pore structure, the BPN p & are
trapped/enclosed completely by the EVA, whereas in the open pore structure, the BPN' %es are
exposed to the fluid media in which the implant is placed. As a result, only the BPN p t;\c@s in the open
pore structure will be released, whereas, the BPN particles in the closed pore structu @ ill not be released
unless the EVA matrix is dissolved. Since EVA is insoluble and impermeable inti@&diSsolution
media/subcutaneous physiological medium, drug diffusion through the EVA prane within the implant
matrix does not occur. Thus, the EVA serves as an inert excipient that proﬁn&gidity to the implant

matrix. The release profile indicates that the release rate is governed |%

y surface area of the AS
particles exposed to the fluid media in the open pore structure followed usion of the dissolved AS in
the open pore structure. Once the implant is exposed to the dissolw media, the AS particles in the
pores that are closest to the surface of the implant start dissolvin are released immediately. This is
due to the high concentration gradient between the AS particles j @pores closest to the implant surface
and the surrounding fluid media outside the implant and result e initial burst release. The dissolution
of AS opens the pore structure further whereby AS particles{de@p in the pore structure are now accessible
to the fluid media. However, due to the narrowness of e structure, diffusion of the dissolved AS
from deep inside the pore structure to the surface bec lower after the initial burst release. Once the
implants are manufactured an alcohol wash is app@to remove AS on the outside of the implant and to

prevent a significant dose dumping effect.

Dissolution method

A discussion on the development of the digSolution parameters has been provided and it has been
demonstrated how they were arrived upg@n. The justification for the choice of dissolution conditions is
accepted. The applicant has justified t reviated duration of the test by demonstrating that it can
discriminate between implants wit Qtable and non-acceptable release characteristics.

EMA/CHMP/QWP/428693/2013 is applicable to oral modified release products but also discusses
principles relevant to other m release dosage forms, notes that adjustments to the properties of a
drug product necessitates velopment of a dissolution method that can detect changes which may

have an effect on the effic and safety. This requires a qualitative or quantitative link from
pharmacokinetic paraxters through in vivo drug release to in vitro dissolution rate. While the literature
suggests that Iinkin@i ro dissolution with the in vivo release of implants is sometimes possible, in the
absence of an IV e difficulty in establishing a link with the six month implant release profile is
acknowledged'&re are likely numerous factors beyond simple dissolution involved in the in vivo
release. The ¥olymes of liquid the implant is exposed to will be greatly reduced in comparison to those
volumes‘in ?hggastro—intestinal tract (which are relevant to the guideline). In addition, there does not
appear tQ,bg’any advantage in extending the dissolution method timeline. Sampling time points for the
QC.m were agreed. In conclusion the method is considered suitable for use as a quality control
me . Nevertheless since it has not been possible to establish an IVIVC, dissolution testing should be
u to control the product’s quality and performance but not for future use as justification for significant
changes to the product (such as scale-up which may impact the efficacy and safety in ways that the
dissolution test will be unable to detect).

Manufacturing process development
The proposed commercial manufacturing process for the implant includes milling of EVA, blending of EVA
with the active substance, hot melt extruding of the blend into implants, cutting the implants, weight



sorting, washing, drying, weight sorting, metal detection, packaging, and gamma irradiation. Gamma
irradiation was chosen as terminal sterilization method to achieve a sterile product while retaining the
product’s physio-chemical characteristics.

In order to gain process understanding early in the development program, a phased approach was applied
to establish critical material attributes (CMAs) and critical process parameters (CPPs) affectin

process robustness and reproducibility and eventually impact the implant’s CQAs. Prior to z‘
characterization studies, a risk assessment was conducted based on scientific knowledgegzan e drug
product formulation, measuring the potential impact of key input parameters for each’l\ eration of
the manufacturing process against the proposed CQAs. During process development,iighrisks for each
process were addressed. An initial risk assessment was conducted based on scient@nowledge of the
formulation and process, measuring the potential impact of key input paramet each unit operation
of the manufacturing process against the proposed critical quality attribute ). Using a cause and
effects matrix, the relative risk that the process, material attributes, and prosé%
as high, medium, or low. The ranks are assigned according to changes t% s step, material attribute,

arameters was ranked

or process parameter impacting CQAs. The CQAs include appearance, i nt weight and dimensions,
assay, content uniformity, dissolution, related substances, residual golvent, endotoxin and
bioburden/sterility. A summary of the risk assessment for each geration and associated process
parameters was presented. Experimental studies were define L@ecuted in order to establish
additional scientific knowledge and understanding, to allow a;%iate controls to be developed and
implemented, and to reduce the risk to an acceptable level After detailed experimentation, the initial
manufacturing process risk assessment was updated ac@i g with the current process understanding.
Based on the different processes selected, the raw ma attributes (MAs) that can impact the finished
product CQAs have been discussed. Based upon thg outcome of product and process understanding
studies, including the risk assessment, the Contro@tegy for the manufacturing process was defined.
The control strategy may be further refined basgd additional experience gained during the commercial
lifecycle of the product. No design space w;im d.

The manufacturing process was successfllly scaled from small scale initially to pilot scale. Changes in the
extrusion equipment and parameterﬁo a series of improvements in the BPN and EVA blend
uniformity, the control of the blen

uniformity, weight and dimensi@ e implants. Upscaling to the commercial scale uses the same

ate, the variability in implant weight and thereby the content
manufacturing process and e nt to the development and registration/stability batches, except that
more material is being processed to complete the batch.

The blending step has bee timised to determine the optimal blend time for an industrial batch. The
extrusion process was died to gain insight on how process variables impact the output material CQAs
and interact with e her, and identify potential boundary limits at full scale operation. Finally for the
terminal steriliz ep, a gamma irradiation study was performed to define the conditions and
parameters of’l& erilisation step for the routine production. While the gamma process was originally
validated as (e)'lethod of providing the terminally sterilising ionizing radiation, the proposed facility is
not avail N process Sixmo, therefore all future commercial batches will be processed using the
electron (e-beam) method at a new site; the relevant GMP documents have been presented. For
th e@n process dose mapping was performed, including packing dimensions and orientation,

ation of the reference dose and dose ratios, as well as dose range and uniformity. The commercial
stegilisation process has been validated. Product batches sterilized by both methods have been evaluated
and no significant differences in product characteristics were identified.

The finished product is co-packaged with an applicator sterile medical device for sub-dermal insertion of
the implants, intended for single-patient use and forming a single integral product. It consists of 1) a
cannula, 2) an insertable stylet (obturator), and 3) a cover (needle guard). The first two components are
shown in the figure below. A CE mark has been granted; the provided information is acceptable.



Applicator {(obturator and cannula combined)

Cannula

Q/b
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Obturator

Oibturator stop line &

Figure 2 Applicator for sub-dermal insertion:1) a cannula, 2) an@ible stylet (obturator),

Sixmo implants are packaged in a laminated foil pouch which is sealged and then sterilised. The pouch is
a laminated foil sachet (pouch) made of the following (from outsid@nside): polyethylene terephthalate
(PET), low density polyethylene (LDPE), aluminium foil, LDPE -222 (peelable foil film). Implant kits
contain four implants with one applicator. The applied specifi %and methods have been provided and
are deemed satisfactory. The pouch material complies wi egulations (EC) No 10/201 and (EC)
1935/2004 and with Directive 2002/72/EU. The pres tformation about the co-packaged applicator
is satisfactory (see above). \

Manufacture of the product and pr Q controls

Sixmo implants manufacturing process ¢ stghe following main steps includes blending, extrusion,
cutting, weight sorting, washing, drying,%t sorting, labelling/pouching, sterilization, final product
labelling and secondary packaging. Ma lﬂluring process controls are defined for the process and
encompass implant manufacturing ging and irradiation. Manufacturing process parameters (both
PPs and CPPs) for individual unit o @
irradiation are tabulated, and s@)mts are defined. The proposed process parameters and CPPs reflect

the final control strategy.

ions within the stages implant manufacturing, packaging and

The initial process validatQéta from three batches has been supplemented with respect to the new
sterilisation method a%z—e luated in relation to the updated control strategy as per the EMA guideline
on Process Validatio it is confirmed that data are valid. Information regarding an engineering
qualification batc g&een also provided. Three different lots of AS and one lot of EVA were used.
Enhanced sa INg, (statistically justified) and testing was performed during manufacture to ensure
)
t

product cont
L3

iformity and adherence to product specifications. The manufacture process is

consider ed.

Pro pecification

intshed product release and shelf life specifications include appropriate tests and limits for
appearance (visual), pouch appearance (visual), implant weight, length and diameter, tensile strength
(pneumatic grip), content uniformity (Ph. Eur.), identification (HPLC), assay (HPLC), impurities (HPLC),
dissolution (apparatus 2, HPLC), ethanol (GC), sterility (Ph. Eur.), endotoxins (Ph. Eur.) and package
integrity (dye penetration).



Assay, impurities and endotoxin limits as well as weight and dimensions specification have been
satisfactorily justified. The dissolution specification has been justified with reference to the performance
of clinical batches. However, as the method cannot be satisfactorily correlated to in vivo release, it has
been clarified that clinical and/or IVIVC data will be required to justify significant finished product changes
in future. The inclusion of a limit for tensile strength at release and stability does provide an adalitional

layer of control for the finished product and further ensures batch-to-batch consistency. An IC risk
assessment has been provided and no further controls are indicated. Forced degradation studies have
been provided in support of the specification. The specification can be considered appgopki to control

the quality of the product.

The analytical procedures are presented and have been validated in accordance wi e ICH guidelines.
Satisfactory information regarding the reference standards used in the routin@&s of finished
product has been presented. &

Batch analyses are provided for seven batches at the proposed industrial batch size. All parameters are
within the specified limits and consistency among the batches was sho%

Stability of the product {

Stability data of six commercial scale batches (including thre ss validation batches) of Sixmo
implants stored in the proposed container closure under lon E‘(%nditions (25°C#x2°C/ 60%=+5% RH)
for up to 60 months and under accelerated conditions (40@‘@ / 75%+5% RH) for up to 6 months
according to the ICH guidelines were provided. Thes sty batches were sterilised by gamma
irradiation procedure. \

An additional batch sterilised by the electron-bea ended to be used for all commercial batches has
been put into stability. The applicant has prov@taﬂstical justification that the mode of sterilisation
does not lead to different release characteristics¥dissolution and assay). Supporting stability data were
used to provide confidence that that ther statistical difference in assay or dissolution for implants
sterilized by electron beam compared to those sterilized by gamma irradiation on stability up to 6 months.
In addition, two additional batches sterilised by electron beam will be placed on stability in accordance
with the submitted stability proto

The following parameters have investigated: description/appearance, package appearance, assay,
dissolution, sterility, endotoxih, package integrity. EVA Impurities Limit Testing has been included at 48
months and 60 months in ability testing protocol. The methods used were the same as for release
testing and are stabil irﬁtsing. The results of all parameters were within the specifications and no
trends were observe Kwﬂe variability of the assay was observed but the findings do not appear to be
stability-related anu%considered that the introduction of the new assay method and the tightening of
the control strat ovide sufficient reassurance.

Photostabgit studies have been provided on one commercial batch according to ICH Q1B, demonstrating

the prodzt otostable.
In—us&@ s have not been carried out because they are not applicable considering the nature of the
pr

elf life of four years with no specified storage conditions, as stated in the SmPC (sections 6.3 and 6.4)
is acceptable.

Adventitious agents

The medicinal product does not contain excipients from human or animal origin.



2.2.4. Discussion on chemical, pharmaceutical and biological aspects

Information on development, manufacture and control of the active substance and finished product has
been presented in a satisfactory manner. The applicant has applied QbD principles in the development of
the active substance and/or finished product and their manufacturing process. However, no design
spaces were claimed for the manufacturing process of the active substance, nor for the finishe uct.
The control strategy of the product has been revised and is considered adequate to ensure @istent
quality of the finished product. Given that it has not been possible to establish an IVIVC‘a@ changes
that impact a CQA or the overall control strategy for the finished product will require i N tudies. The
impact of aging on relevant physical properties (such as tensile strength, etc.) has gqadequately
explored and adequate controls are in place. The applicator, which is co—packaged@ the implants,
complies with the essential requirements of Directive 93/42/EEC, by provisioﬁQNalid CE certificate.
The results of tests carried out indicate consistency and uniformity of impor% oduct quality
characteristics, and these in turn lead to the conclusion that from a quality perSpective the product should
have a satisfactory and uniform performance in clinical use. @

2.2.5. Conclusions on the chemical, pharmaceuti@ and biological aspects

The quality of this product is considered to be acceptable whe @in accordance with the conditions
defined in the SmPC. Physicochemical and biological aspects r t to the uniform clinical performance
of the product have been investigated and are controlled i a Satisfactory way.

2.2.6. Recommendations for future quﬁk development

None. @)
<

2.3. Non-clinical aspects (&l
2.3.1. Introduction 20

Sixmo implants are intended t e sustained delivery of buprenorphine (BPN) for 6 months for
substitution treatment of opi@endence. The pharmacological characteristics of buprenorphine are
well known from non-clini ies described in the published literature and from clinical experience
with other buprenorphinegucts marketed for the treatment of opioid dependence, and treatment of

moderate to severe p&

Buprenorphine is @ative of the opioid alkaloid thebaine that is more potent (25 - 40 times) and a
longer lasting & eSic than morphine. Buprenorphine possesses mixed agonist-antagonist activity. It
appears to al partial agonist at mu(w)-opioid receptors, an antagonist at kappa(k)-opioid receptors
and also %{C‘tagonist at delta(d)-opioid receptors. The lack of delta-agonist activity has been
suggest account for the observation that buprenorphine tolerance may not develop with chronic use.
Bupre e binds with high affinity to opioid receptors and has slow rates of opioid receptor

@n and dissociation, which results in prolonged pharmacodynamic activity and low dependence

. As a partial p-receptor agonist with low intrinsic activity at the receptor site, BPN exhibits a

g effect” such that the opioid agonist effects plateau at higher doses, resulting in a low risk of
overdose compared with full agonists. Because of its slow onset of action, opioid-dependent patients are
less likely to experience sedation or euphoria when taking an appropriate dose. Norbuprenorphine, a
dealkylated metabolite of buprenorphine exhibits weak pharmacodynamic activity in vivo owing to low
CNS permeability and export from the brain by P-glycoprotein transporter.



The pharmacological profile of BPN is well known and as such no new pharmacodynamics studies have
been carried out in respect of this mixed Marketing Authorization Application (MAA). Data from the
literature has been presented to demonstrate how BPN is well-suited for the treatment of opioid
dependence. The lack of studies to support the pharmacology of buprenorphine is acceptable.

Buprenorphine has a slow rate of receptor association and dissociation, which results in a prol

pharmacodynamic action and low dependence liability, which is demonstrated in animal mo opioid
dependence taken from the published literature. As a partial p-agonist, the opioid agoni s of
buprenorphine plateau at higher doses, meaning that there is a lower risk of overdose'i%\parison to

full agonists.

Both buprenorphine and norbuprenorphine also exhibit antinociceptive activity, Qr
norbuprenorphine has a weaker effect than buprenorphine as it is a substrate f -glycoprotein the brain
efflux transporter and therefore has a low CNS permeability.

Secondary pharmacodynamic effects on the central nervous, gastrointe cardiovascular,
respiratory, and other systems have reported in the literature, and gene exhibit a ceiling effect. As
expected for an opioid mixed agonist-antagonist, secondary pharmaCodynamic effects include CNS and
respiratory depression and decreased intestinal contractility and time. Cardiovascular effects
include bradycardia or tachycardia, depending on the dose, wi mmal hemodynamic changes.
Buprenorphine is known to block the hERG channel in vitro w eported IC50 of 7.5 uM, and was
associated with less QTc prolongation than levomethadyl onethadone in a published randomized clinical

trial. No new secondary pharmacodynamic effects are t d with Sixmo.

As buprenorphine is a well characterised compound and%s such no new safety pharmacology studies
were performed in respect of this application. c@o rphine is a well-known active substance, the
implanted dose, even though it is a slow sustai Elease, is considerably higher than other products

currently used clinically. QTc prolongation risksyave been demonstrated for other buprenorphine
containing products. Safety pharmacologyy€ndpoints were not included as part of the chronic toxicity
studies performed in Beagle dogs with S@z. However, the highest Cmax achieved in animals is 30-fold
lower than the IC50 reported for bup@p ine inhibition of the hERG channel (Katchman et al., 2002).
Also, the highest Cmax observed irb lier value from the PK study TTP-400-02-01 was 29 ng/mL. This

concentration is over 100-fold lo an the IC50 for buprenorphine. Overall, the risk for QT
prolongation with Sixmo appe év\/

Pharmacodynamic drug in (ons for Sixmo have not been performed and none are deemed necessary.
Pharmacodynamic drug inté@ggctions of BPN with benzodiazepines have been identified with the
co-administration of b drugs having the potential to induce severe respiratory depression and death.
The potential for thi raction has been adequately addressed in the SmPC.

Overall, the no@l pharmacology package presented is considered acceptable to support this MAA.
. \< )



2.3.2. Pharmacokinetics

Sixmo implants are designed to deliver a sustained dose of buprenorphine for 6 months for substitution
treatment of opioid dependence. The implants are composed of two components, the active ingredient
buprenorphine hydrochloride (HCI) (buprenorphine) and the excipient ethylene vinyl acetate (EVA).
Treatment with Sixmo also results in lower overall clinical exposure to buprenorphine when coed
with the currently marketed daily dose of sublingual tablets over the same treatment perio dy

PRO-810). Only one study (Study PRO-NDR-1201) used a clinically relevant formulatio.n implants.

To measure buprenorphine and norbuprenorphine levels the Applicant developed anc‘%?ﬂated an
LC-MS/MS method which was conducted with appropriate specificity and sensitivitg
reproducibility for rats only just met the acceptance criteria and 5 samples had,a

>50%. One sample in the rabbit assay also had a percentage difference of > oNAlthough no discussion
of the sensitivities of the methods for 2850 and 2851 have been provided,§i§ nowledged that these

ogs. The
tage difference of

methods were used to bridge to data from the Suboxone/Subutex label. A submission in the EU is
under the legal basis of 8(3), reference to suboxone/Subutex is not all and these bridging studies

have not been referenced in the sections for carcinogenicity or repm{mtive toxicity for this application.

Plasma buprenorphine levels were assessed in dogs following SC j tion of 8, 16, or 24 Sixmo implants
(nominal 90 mg/implant) for up to one year in pilot and definiti nic toxicity studies (PRO-NTR-0214,
PRO-NTR- 0215, respectively). Plasma buprenorphine conc s were maximal within 24 hours
post-implantation (Tmax) in most animals, followed by a d@ase to a steady-state level that was
maintained at >80% of this level through 8.5 months. @ um plasma concentrations (Cmax) of
buprenorphine and area-under-the-plasma-concentratiog/time-curve (AUC) assessed over the maximum
one-year treatment period were approximately lin ith dose, and ranged from approximately 22 to 54
ng/mL and 26,000 to 64,000 ng.hr/mL, in the pi dy, and 64 to 80 ng/mL and 19,000 to 76,000
ng.hr/mL in the definitive study, respectively.Rost’hoc analysis demonstrated that steady-state levels
were attained between 3 and 8 weeks aft plantation, and that plasma concentrations at steady state
(Css) for the 8, 16, and 24 implant grou@ e 2.3+1.0, 6.3+3.7, and 8.1+2.4 ng/mL, respectively
(Kleppner et al, 2006). When implant
terminal half-life (t¥2) was 8.6 hr. Th &re no apparent gender differences in TK parameters calculated
for buprenorphine. Norbuprenorpas detected intermittently in most animals for approximately the
first two weeks after implantati ith concentrations ranging from approximately 0.6 to 3.8 ng/mL,
1.8-7.9% of buprenorphine ax. Sixmo implants were well tolerated at Cmax and AUCO-last levels that
were 13 and 15 times, revely, the exposure levels observed in clinical study PRO-810.

removed during steady state 36 weeks post-implantation,

In the pilot study (PRN’(R- 14) dogs in the test article group had broken implants and none of the
control implants weﬁo en. Again, in the definitive study (PRO-NTR-0215) all of the dogs in the 10
month group had implants compared to the control group, where there were no broken implants.
One dog, in Gf% 2 of the definitive study, CRIADH, had a very high Cmax, 179 ng/mL, within 3 hours
of implantgti@ compared to the other seven. The Cmax values in the other seven dogs ranged
between®99™g/mL and 83 ng/mL. Dog CRIADH also had 21/24 implants broken, which raises concerns
regardinible dose dumping. However, other animals such as CRIALH, CRIAKH, CRIAHA and
CRIA)@O had 17 to 23 implants broken with no evidence of increased Cmax or AUC values. Therefore,
th in animal CRIADH is considered inadvertent and unlikely to be related to dose dumping. Also,
b ing the implant in two would increase the surface area by 4.6% according to the applicant’s
calculations and should not result in dose dumping. The differences in breakage numbers can be
explained as control implants were made of 100% EVA in contrast to the buprenorphine implants which
contained 25% EVA and 75% buprenorphine. The 100% EVA implants were demonstrated by the
applicant to be relatively unbreakable. In the release characteristic study (PRO-NDR-1202) the data show
that the exposure resulting from buprenorphine release from two Sixmo lots, as measured by AUC, are



generally similar over time, and that the manufacturing process change from sieved buprenorphine to
nonsieved buprenorphine in the blending step with EVA before extrusion had little effect on the overall
Sixmo exposure. Despite the fact that the AUC demonstrated similar exposure over time, there were
however, observed differences in Cmax and Tmax. Tmax is 3 hours and Cmax is 22 ng/ml in the un-sieved
formulation compared to Tmax of 30h and Cmax of 13.2 ng/ml in the sieved formulation. Toxicalogy
studies used sieved buprenorphine formulation and the animal PK studies were carried out u ibe
un-sieved formulation. However, given that the exposure to buprenorphine from the Sixmo@ants is
lower compared to that from sublingual buprenorphine, and given that the exposure oye®e is similar

for the two formulations, there are no concerns from a toxicological persective.

Also in this study, the animals in Group 6, had previously been exposed to BPN in G@ 2and 4, (8x70
mg implants). Following a 7 day wash out period they were re-implanted with g implants (Report
PRO-NDR-0701). The second implant site was distinct from the first, and the% no measurable blood
buprenorphine prior to the second implantation.

The effects of external heat application to the pharmacokinetic parame nd characteristics of
udy PRO-NDR-1201). No

consistent changes in plasma buprenorphine exposure were observeghwhen external heat was applied for

buprenorphine release from Sixmo implants were evaluated in dogiﬁt
8 hours directly after implantation or when reapplied for 8 hours% weeks after implantation.
Norbuprenorphine plasma concentrations were generally belo limit of quantitation.The objective of
Study PRO-NDR-1201 was to elucidate the pharmacokineti renorphine from Sixmo implants
following external application of heat, this study used a 'ﬁy relevant formulation of the implants. It
is noted that the thermal chips used to monitor the ani bemperature were not fully equilibrated to the
skin surface before application of heat. Although th;l&mal chips were not adequately equilibrated to
the dog’s skin surface, this was an issue for both g@s. The mean skin temperatures were similar at the
beginning of the study and increased and decr
Therefore, it is accepted that the lack of full etﬁraﬂon did not affect the validity of the study. One
animal in the control group was hypotherm hours post implantation and was provided with
warm-water recirculating blankets and v@ed fluid bags. However, given that the affected animal had
plasma concentrations of buprenorpr@ at were consistent throughout the study with plasma
buprenorphine concentrations in o§ imals in the control group, it is accepted that the blankets and
warmed fluid did not make a signi t difference to the release profile of the implants. Application of
external heat immediately f(')K implantation resulted in a slightly lower Cmax and AUC0-48

y a similar amount in both groups of dogs.

compared to the control gro
were observed, when co @ d to the same group of animals at Week 4 when no heat was applied.

When heat was applied at Week 5 no consistent differences in AUC0-24

In Study PRO—NDR—lZ\l animal in Group 2 was noted to have a swollen implantation site at 552 hours

post-implantation i ersisted throughout the study. Two implants were unable to be located during
removal proced NJ hree animals in this study were noted to have apparent infection at the
implantation s’ wever adequate warning regarding the possibility of infection has been included into
the proposed@&

A post h@ysis of the toxicokinetic data from the pilot and definitive chronic toxicity study show that
peak concentrations were achieved around 24 hours post-implantation, with steady-state reached
be and 8 weeks after implantation, reflecting the results seen in study PRO-NDR-1202. Plasma

ntrations were dose proportional.

No changes in the distribution, metabolism, or elimination profiles of systemic buprenorphine are
expected to occur from SC implantation of Sixmo compared with marketed medicinal products containing
buprenorphine, and utilising different methods of administration. Therefore, no new metabolism,
distribution, or elimination studies were performed with Sixmo. The disposition of buprenorphine after



various routes of administration as described in the literature was summarised by the applicant.
Buprenorphine is highly protein bound.

The pharmacokinetic drug interactions involving buprenorphine are well known and are described in the
literature. Clinically relevant PK interactions are inhibitors of CYP3A4, resulting in enhanced bioayailability
of BPN, and similarly, inducers of CYP3A4 may have the potential to reduce buprenorphine pl

concentrations because of increased metabolism of buprenorphine to norbuprenorphine. Se .5 of
the proposed SmPC has adequately addressed the potential interactions. c

L 4
All issues have been resolved, the nonclinical pharmacokinetics package presented is@q ered
acceptable to support this MAA. O
2.3.3. Toxicology &
The applicant has provided toxicology studies conducted to support this mix arketing authorisation
application, single dose toxicity in mice with extracts of the Sixmo impl d two chronic toxicity
studies in dogs. Also local and systemic toxicology studies of Sixmo and -only placebo implants, and

studies of extracts of Sixmo and EVA-only placebo implants, includigstudies conducted in accordance
e

with 1SO 10993 guidelines for the biological evaluation of medic@ ces were carried out.

Single dose toxicity

Acute systemic toxicity of extracts from Sixmo implants was evaluated in mice in accordance with I1SO
10993, Part 11, systemic toxicity, to estimate the po n@rmful effects of potential absorption of toxic
leachables and degradation products. Toxicity studies, uding LD50 values, were also provided from

the literature.

Following IP injection of extracts from Sixmo i@ts there was no observable acute toxicity associated
with Sixmo extracts in this study. However, these tests are designed to allow estimation of hazards that
could possibly arise from an acute expos the intended clinical route. The clinical route for Sixmo is
subcutaneous insertion, IP injection of extratts were administered in this study. However, the use of IP
injection instead of SC (the intended @al route) optimised exposure to buprenorphine and any possible
leachables from the EVA matrix.

References from the published I@ture show that a single dose of buprenorphine can cause CNS effects.

Either an increase or decreas@rl ocomotor behaviour dependent on dose and species, respiratory
depression, which in anian ibits a ceiling effect and changes in cardiovascular parameters.

Chronic toxicity studi\

The potential for Si mplants to induce systemic toxicity was evaluated in a chronic toxicity study in
dogs. Prior to ;hi@y, a pilot study was conducted to aid in dose selection for the definitive study. Both
of these studi \c uded toxicokinetic assessments. The duration of the definitive chronic toxicity study
of 10 months greater than the maximum intended clinical duration of Sixmo implantation of 24
Weeks/G&s. Lethargy and a reduction in food consumption was observed on the day of implantation.
These nt effects were attributed to known pharmacological effects of buprenorphine, and are
pr ue to the rapid initial release and absorption of buprenorphine into the systemic circulation,
by a decline to steady-state levels. Buprenorphine was detectable in plasma during the entire
imptantation period. Overall Sixmo implants were well tolerated in pilot and definitive chronic toxicity
studies in dogs treated for up to 12 and 10 months, respectively, as determined by local and systemic
assessments.

At the implantation sites at 1 month there was redness, swelling and abscesses which were characterised
microscopically by accumulations of numerous vacuolated macrophages and lesser numbers of



degenerative and viable neutrophils which were encapsulated by a band of fibrous tissue infiltrated by
plasma cells and lymphocytes. There was evidence of recovery at the implantation sites by month 10.
EVA-only placebo implants elicited similar reactions at implantation sites however invariably had less
inflammatory cells. The buprenorphine implants were considered to be more irritant compared with
control EVA-only implants based on microscopic evaluation of subcutaneous implantation sites. osis of
the implant site has been observed in these and other studies carried out by the applicant a@mhas

implications for the absorption and pharmacologic action of buprenorphine.

In these studies, the applicant has used buprenorphine implants with a nominal dose of er implant

that is not wholly representative of the Sixmo implant that is to be marketed. Howevﬁt e amount of

buprenorphine contained in the implants used in the pivotal repeat-dose toxicity is was based on

acceptance criteria for assay which was 72% =+ 10 % of the weight of the im;%@ er than mg per

implant. During development the weight of the implant changed but the bupr% ine percentage of the
8kC

weight per implant remained the same. Furthermore, given that the same p tage weight of

buprenorphine per implant was used in the pivotal repeat-dose toxicity s as has previously been used
@ than in the clinic, the

difference in formulation can be accepted from a toxicological point 6f view.

clinically and that the doses administered were higher in the animal stud

In the pilot study (PRO-NTR-0214) 1 animal was observed to ha\,@rm cutaneous mass on the ventral
abdomen, this became ulcerated. On Day 266 the animal deve diarrhoea and appeared thin. On Day
321 the same animal was noted to be lethargic, cold and u ive and was euthanised, on autopsy
severe lung changes were reported that were consistent Q

breathing difficulties were noted. The implants in thi Q

spiration pneumonia, however no signs of
| could not be located. Therefore, it is
impossible to draw a conclusion as to whether the inability to locate the implants could have impacted the
deteriorating condition of the animal. The only sig@xhibited by the other animals on this study were
lethargy and reduction in food consumption onQ of implantation. Nonetheless, the same number of

implants were used in the subsequent definitivesstudy without any problems identified.

In the definitive study, PRO-NTR-0215, &Qup of dogs that had buprenorphine implanted for 10
months had 24 implants at Day 0 and ﬁ ceived an additional 6 implants at 8.5 months, to maintain

the desired systemic exposure conditigng? The decision to re-implant the animals was mainly driven by
toxicological rather than pharmac tic considerations, with the aim of maintaining steady state for a
period longer than the intende ical use.

It is noted that upon remova&m the tissue, 70% of the original implants and 8.3% of the re-implanted
implants were broken intaQ pieces. Given that 1 animal in the pilot study had implants that could not
be located and a larggamount of implants were broken in the definitive study there are concerns about
the robustness of th %ants and the implications of this during removal. An overview of the rates of
implant breakage gl clearly outlined in the SmPC.

Toxicokinetic ’Qg ment revealed that buprenorphine was rapidly released from implants into the

systemic gjircllation, and was detectable in plasma during the entire implantation period. The applicant

calculate \ty margins based on buprenorphine exposure between the chronic toxicity study and

clinical §ure in Study PRO-810. Exposure to buprenorphine from the proposed clinical dose of Sixmo

4i @3 24 weeks) is approximately 37% of the exposure achieved by Suboxone (16 mg QD, 24
However, Study PRO-810 was not completed, and was terminated at week 8, with data

e polated to week 24.

Toxicokinetic parameters were examined as part of the pilot and definitive repeat-dose studies in dogs. In
the pilot study lasting up to 12 months, buprenorphine was detectable for the entire duration of the study.
Exposures increased approximately proportionally with dose between the groups with 8 and 16 implants,
however the exposures from 16 and 24 implants appeared to be similar. Once the buprenorphine implants
were removed, plasma concentrations of buprenorphine appear to decline rapidly. Norbuprenorphine



concentrations were generally not detectable after Day 42 with the exception of a few samples in 1
animal. The graphs provided were difficult to interpret as the x-axis of the graph was labelled in
thousands of hours and it is stated that the elimination following removal was rapid. Therefore, it is not
possible to elucidate over what time period elimination occurred. However, given that there is some
discussion provided on the elimination of buprenorphine in a clinical setting, from a non-clinic
perspective the lack of data and discussion on elimination can be accepted. %

In the definitive study, buprenorphine was detectable for the entire 10-month duration o &udy
however, additional implants were implanted at 8.5 months so it is difficult to interpretVKC r this is an
accurate representation of what would happen in a clinical setting. The majority of anim%a hieved Tmax
within 24 hours. Following implantation of the additional 6 implants at 8.5 months, @x was reached at
a median of 56 hours. Norbuprenorphine reached Cmax between 24 hours an@s.

The Applicant has calculated the exposure margins using the definitive 10- &bchronic dog study in
comparison with a 6-month study in humans, Study PRO-810. The designagf non-clinical study
included implantation of an additional 6 implants, to the initial implantati 24 implants, at 8.5 months.
Also Study PRO-810 was terminated at week 8 and data extrapolated to Week 24 and is therefore not
considered to be robust and no definitive conclusions can be drawném this data. Buprenorphine is in
clinical use for substitution treatment of opioid dependence. The , a comparison of the exposure of
subjects treated with Sixmo implants with the exposure of su treated with the approved medicinal
product Suboxone is considered to be more relevant with r e o safety evaluation of Sixmo than a
margin calculation based on animal data. Systemic expo Q buprenorphine via the sublingual
formulation (Suboxone) in Study PRO-810 was high t@lhat for Sixmo. Based on these data, the
safety risk associated with systemic exposure to bup?e%)

sublingual buprenorphine, therefore, from a toxic@cal point of view the lack of calculation of safety

margins is acceptable.

hine is expected to be lower for Sixmo than for

Additional studies from the published liter, r&e provided showing that buprenorphine injected IM
into baboons, and IP into mice producedta atological changes associated with an inflammatory
e definitive study in dogs. In rats, buprenorphine given SC

There was also an increase in thy nd lymph node weight but this was not associated with any

histopathology. O

response that were similar to those se
for 4 weeks produced a decrease i;liﬁ&eight and a dose-dependent increase in interstitial pneumonia.

Genotoxicity

In order to satisfy, in part, requirements for ISO 10993, Part 3, tests for genotoxicity, carcinogenicity
and reproductive toxic extracts of Sixmo and EVA (placebo) implants were tested for genotoxicity in
the bacterial revers ation (Ames), in vitro chromosome aberration, and in vivo mouse micronucleus
assays. No geno Xtractables were detected in Sixmo or EVA implant extracts. Literature evidence of
the lack of ge " potential of buprenorphine was provided. It is accepted that the drug substance BPN
is not genetoXic.

>



Carcinogenicity

No new carcinogenicity studies have been conducted with Sixmo implants. As buprenorphine is a
well-known active substance further carcinogenicity studies are not required. No animal studies
evaluating the carcinogenic potential of buprenorphine are available in the public domain. Howeyer, since
the first approval of a buprenorphine product, Temgesic, in the EU in 1977, and in the US sincéj%
(Buprenex) there have been no reports indicating any carcinogenic potential of buprenorphij

Furthermore, additional literature references for related compounds show that there ig n@iication of

potential of carcinogenicity. {\

Section 5.3 of the SmPC has been updated to state that “There is no suspicion of car@genicity based on

the clinical use of buprenorphine “ Q

Reproductive and Developmental toxicity

No new reproductive and developmental studies were conducted with Si Qplants. The potential for
buprenorphine to induce reproductive and developmental toxicity is wel acterized in animal models,
and no change is anticipated with Sixmo. The evaluation of reproducgﬁand developmental toxicity relies
on buprenorphine studies described in the literature and clinical @ provided to supplement the
animal data.

There is a lack of published information on the effects of bu ine on fertility. Buprenorphine is not
recommended during pregnancy and in women of childb potential not using contraception. Section
4.6 of the SmPC has been updated with the followin Eé

‘No published information is available regarding a potential effect of buprenorphine on male and female
fertility’ 6

The lack of published data on potential effectsQfertility is acknowledged, as well as the restriction in
women of childbearing potential. &

The excipient EVA is not novel and is usethim other pharmaceutical products with no evidence to suggest
that there would be any adverse l@ aéystemic toxicity over an extended time period. An absence of
discussion on reproductive and demental toxicity is acceptable.

Local Tolerance O

The local tolerance to Six iXmo extracts was evaluated in four studies in accordance with 1SO
10993. Sixmo extracts Wegsessed in a guinea pig sensitization study using the maximization method,
and in an acute intracNeous reactivity study in rabbits, in accordance with ISO 10993, Part 10, Test for
Irritation and Sensi@m. Sixmo implants were evaluated in 4-week and 26-week subcutaneous

ith h

implantation studie istopathology in rabbits in accordance with ISO 10993, Part 6, tests for Local

contact

3
Effects after w ation.
These st ax icated that extracts of Sixmo and/or EVA-only placebo implants did not induce dermal
%lzaﬂon in guinea pigs, or intracutaneous reactivity or pyrogenicity in rabbits. The Sixmo
as’c

extra lassified as a slight irritant in 4- and 26-week 1SO 10993 subcutaneous implantation studies,
wi e EVA-only placebo implant extract was classified as a slight irritant in the 4-week study but

the 26-week study. An I1SO 10993 in vitro cytotoxicity assay showed that the Sixmo extract did not
indute cell lysis or other evidence of cytotoxicity in L-929 fibroblasts.

Sixmo implants and EVA-only implants were both classed as slight irritants when implanted SC for a
period of 4 weeks compared to the USP negative control implant. Over a period of 6 months, only the
Sixmo implants were classified as slight irritant relative to the EVA-only and USP negative control



implants. Fibrosis was also observed at implantation sites with all treatments, with a higher score in one
Sixmo-treated animal, suggesting individual variability in the tissue response between animals.

Toxicological Assessment of Ethylene Vinyl Acetate (EVA)

EVA, the structural foundation and only excipient in Sixmo implants, is contained in several ap@ed
\%

products, including Implanon NXT/Nexplanon implant and NuvaRing, and is listed in the FDA I e
Ingredients for Approved Drug Products database. EVA-only implants were used as control ifferent
nonclinical studies, and the applicant carried out other studies in line with ISO 10993 gx ing the

effects of Sixmo and EVA-only extracts. Results from these studies indicate that EVA@G@ ts and
extracts thereof are generally well tolerated.

The potential source of toxicity from polymers is considered to be leachables € polymer matrix.
The most likely leachants are (1) unreacted vinyl acetate and (2) low molecu ight polyvinyl acetate.
EVA used in the manufacture of the Sixmo contains 33% w/w vinyl acetate. control implants have

up to 10 months. These were well tolerated. Potential leachable impuritie ociated with EVA have been
characterized in forced extraction studies and evaluated for toxicological risk. Extracts from Sixmo and/or
EVA implants did not induce dermal contact sensitization in guin ﬁ

pyrogenicity in rabbits. The Sixmo extract was classified as a sli itant in 4- and 26-week 1SO 10993
subcutaneous implantation studies, whereas the EVA-only pla implant extract was classified as a
slight irritant in the 4-week study but not in the 26-week sth in vitro cytotoxicity assay showed that
the Sixmo extract did not induce cell lysis or other evid f

been included in definitive toxicity studies, where 24 implants were implﬁ ubcutaneously in dogs for

, Or intracutaneous reactivity or

cytotoxicity in L-929 fibroblasts.

Extracts of Sixmo and EVA-only placebo implants Wehsted for genotoxicity in the bacterial reverse
mutation (Ames), in vitro chromosome aberranon@ in vivo mouse micronucleus assays. These studies
showed that Sixmo extracts were nhonmutagenig™ e bacterial reverse mutation assay, and that Sixmo
and EVA-only placebo implant extracts were an;iStogenic in the in vitro chromosome aberration assay,
and were nonclastogenic and did not da e the mitotic apparatus in the in vivo mouse bone marrow

micronucleus assay.

Potential leachable impurities ass aqb/lth EVA have been characterized in forced extraction studies

and evaluated for toxicological ris ential impurities commonly associated with polymers, such as

unreacted or residual monomenq or their degradation products, such as polyvinyl acetate, polyvinyl

alcohol, and vinyl acetate, w, identified in these studies. Three compunds were identified after

extraction of EVA placebo j ts and ground EVA in boiling IPA for 30 minutes, butylated
Qtert—ButylA— hydroxybenzaldehyde, and erucamide.

hydroxytoluene (BHTX

3,5-di-tert-butyl-4 ybenzaldehyde may be weakly clastogenic, however the amount in in 5 Sixmo
implantsis 1.15u onths is less than the TTC levels permitted in M7. The maximum erucamide, and
3,5—d|—tert—bu droxybenzaldehyde is less than the virtually safe lifetime dose of 1.5 ug/day.

The results 0@ extractable and leachable studies described above demonstrate that the maximum
potential dlai xposure to identified and unidentified IPA-extractable impurities from EVA placebo
implan 655 than the threshold of toxicological concern of 1.5 pg/day, which is considered to be a
vir a@fe dose even for exposures over a lifetime. No impurities were detected in aqueous extracts of

cebo implants or ground EVA, suggesting a low risk of impurity exposure in physiological
enwironments such as the subdermal compartment. No extractable compounds were detected from the
laminated foil pouches used for packaging Sixmo implants. Maximum theoretical levels of exposure to
metals extracted from EVA implants, ground EVA, and laminated foil pouches were well below US federal
drinking water standards.

Impurities



An updated drug product specification has been supplied which provides a limit for each individual
unspecified impurity of NMT 0.2% for release and shelf-life. The proposed limit is in line with that specified
by ICH Q3B (R2).

2.3.4. Ecotoxicity/environmental risk assessment t

The Applicant has used published literature on the use of opioid substitution treatment in tf@ and
assumed 100% market share to calculate a revised PECg face water fOr Buprenorphine WDi(% elow the
action limit of 0.01 pg/L and is not a PBT substance as log K., does not exceed 4.5. T r

Qoride is already
e

e,

used in existing marketed products and no significant increase in environmental e is anticipated.

Buprenorphine is not expected to pose a risk to the environment. Buprenorphine hydro
L)

2.3.5. Discussion on non-clinical aspects &

Pharmacology

The pharmacological profile of BPN is well known and as such no new ph acodynamics studies have
been carried out in respect of this mixed Marketing Authorization Apglication (MAA). Data from the
literature has been presented to demonstrate how BPN is well-s for the treatment of opioid
dependence.

A brief summary on the pharmacology of buprenorphine ia@ﬂ ed from the literature, describing the
mixed partial agonist activity at p-opioid receptors and nistic activity at k- and &-opioid receptors.
The major metabolite norbuprenorphine is also active id receptors but has low CNS permeability as
it is a substrate for P-glycoprotein.

Q

Secondary pharmacodynamic effects on the ce@ rvous, gastrointestinal, cardiovascular,

respiratory, and other systems are well known apd generally exhibit a ceiling effect. These include CNS
and respiratory depression and decrease%tinal contractility and transit time. Cardiovascular effects
include bradycardia or tachycardia, depﬁji}g on the dose, with minimal hemodynamic changes.

c

Buprenorphine is known to block the h hannel in vitro with a reported IC50 of 7.5 uM, and was
associated with less QTc prolonga‘Q n other opioids.

As buprenorphine is a well charQ
were performed in respect oﬁ pplication. Buprenorphine is a well-known active substance, the

implanted dose, even tho itNis a slow sustained release, is considerably higher than other products
currently used clinically. Q rolongation risks have been demonstrated for other buprenorphine
containing products. Safety pharmacology endpoints were also included as part of the chronic toxicity
studies performed i gle dogs with Sixmo. However, the Cmax observed in toxicology studies was
30-fold lower tf$g reported IC50 for buprenorphine inhibition of the hERG channel, thus the risk for

ed compound and as such no new safety pharmacology studies

QT prolongati. ears low.

Pharma K@

Sixmo ibts are designed to deliver a sustained dose of buprenorphine for 6 months after

subcu us implantation for the treatment of opioid dependence. The systemic absorption and plasma
cokinetics of buprenorphine were evaluated in in vivo studies following subcutaneous

i ntation of Sixmo implants in dogs. The pharmacokinetic properties of buprenorphine have been well

characterized in the literature. No changes in the distribution, metabolism, or elimination profiles of

systemic buprenorphine are expected to occur from subcutaneous implantation of Sixmo compared with

approved medicinal products. Therefore, no new metabolism, distribution, or elimination studies were
performed with Sixmo.



To measure buprenorphine and norbuprenorphine levels the Applicant developed and validated an
LC-MS/MS method which was conducted with appropriate specificity and sensitivity for dogs.

Pharmacokinetic studies were carried out in dogs for up to 12 months. Sixmo implants delivered
sustained plasma levels of buprenorphine that were maintained for more than 6 months. Peakplasma

levels were generally observed within 24 hours of implantation, and steady state was establis to 8
weeks later depending on the dose implanted. In the pilot study and the definitive study, al dogs
in the test article group had broken implants as compared to the control group who had »One dog
had a very high Cmax compared to the rest of the group and 21/24 implants were broke ite the fact

that 70% of implants were broken in the buprenorphine group there was no evidence ofidose dumping. PK
studies were carried out to compare the use of sieved vs unsieved buprenorphine in @mmulation of the
implants. Despite the fact that the AUC demonstrated similar exposure over tim€; en comparing the
two formulations, there were however, observed differences in Cmax and TmaxX,. Texicology studies used
sieved buprenorphine formulation and the animal PK studies were carried% ng the un-sieved

formulation. However, given that the exposure to buprenorphine from t o implants is lower

compared to that from sublingual buprenorphine, and given that the exp e over time is similar for the

two formulations, there are no concerns from a toxicological persective.

A clinically relevant formulation of Sixmo implants was used to e@ne the application of external heat
on the absorption of buprenorphine. Two implants in one anir%this study were unable to be located
at the time of removal, Three animals included in this stud

stibility of infection is included in the
proposed SmPC. Overall, the application of external \ the implant site had no consistent effect on
plasma buprenorphine exposure.

oted to have signs of infection at the
implantation sites, however adequate warning regardin

Further testing of the PK properties of buprenorphi@ere conducted in mice, rats and rabbits. Exposures
exceeded the highest exposure in humans foII@ SC implantation by at least 13-fold.

Pharmacokinetic drug interactions involvifig buprenorphine of clinical relevance are well known. Both
inhibitors and inducers of CYP3A4 affect@enorphine bioavailability.

Toxicology 0
The toxicology studies conducted bpport this application included local and systemic toxicology
studies of Sixmo and EVA-onl @ ebo implants, and studies of extracts of Sixmo and EVA-only placebo
implants, including studies c&ucted in accordance with 1ISO 10993 guidelines for the biological
evaluation of medical devi @

Acute single dose tox%\studies were carried out in line with 1SO 10993, the use of IP injection instead
of SC (the intended €li | route) optimised exposure to buprenorphine and any possible leachables from
the EVA matrix SQW:&S well tolerated in pilot and definitive chronic toxicity studies in dogs treated for
up to 12 and .M ths, respectively, as determined by local and systemic assessments,

In the re gx e studies, the applicant used buprenorphine implants with a nominal dose of 90 mg per

implant, r than the clinically proposed 80 mg. However, given that the same percentage weight of

bupre ne per implant was used in the pivotal repeat-dose toxicity study as has previously been used
@nd that the doses administered were higher in the animal studies than in the clinic, the

cli
@ce in formulation can be accepted from a toxicological point of view.

In the definitive repeat dose study the group of dogs that had buprenorphine implanted for 10 months had
24 implants at Day 0 and then received an additional 6 implants at 8.5 months, to maintain the desired
systemic exposure conditions. Upon removal from the tissue, 70% of the original implants and 8.3% of
the re-implanted implants were broken into 2-3 pieces. Given that 1 animal in the pilot study had implants
that could not be located and a large amount of implants were broken in the definitive study there are



concerns about the robustness of the implants and an overview of the rates of implant breakage will be
clearly outlined in the SmPC.

Toxicokinetic parameters were examined as part of the pilot and definitive repeat-dose studies in dogs.

These studies show that peak plasma concentrations were achieved around 24 hours and thatgplasma

concentrations were approximately dose proportional. Once the buprenorphine implants were ved,
plasma concentrations of buprenorphine appear to decline rapidly. The Applicant has calcul d
exposure margins using the definitive 10-month chronic dog study in comparison with a 6-pho study in
humans, PRO-810, additionally the design of the non-clinical study included implantati6 %\ additional
6 implants, to the initial implantation of 24 implants, at 8.5 months. Study PRO-810 Was terminated at
week 8 and data extrapolated to week 24 and is therefore not considered to be ro@and no definitive
conclusions can be drawn from this data. A comparison of the exposure of sn.%
implants with the exposure of subjects treated with the approved medicinalﬁ t

considered to be more relevant with respect to safety evaluation of Sixmo tha

reated with Sixmo
Suboxone is
argin calculation based
on animal data. Systemic exposure to buprenorphine via the sublingual f; tion (Suboxone) in Study
PRO-810 was higher than that for Sixmo. Based on these data, the saf sk associated with systemic
exposure to buprenorphine is expected to be lower for Sixmo than {zublingual buprenorphine,

f

therefore, from a toxicological point of view the lack of calculatio@ fety margins is acceptable.

The evaluation of genotoxicity, carcinogenicity, and reproduc nd developmental toxicity relies on
buprenorphine studies described in the literature, and in th
developmental toxicity, is supported by data presentedﬁ S

carcinogenicity and reproductive and
uboxone SmPC/EPAR.

No new carcinogenicity studies have been conducted ixmo implants. As buprenorphine is a
well-known active substance further carcinogenici tudies are not required. No animal studies
evaluating the carcinogenic potential of buprenor @ are available in the public domain. However, since
the first approval of a buprenorphine product,dlemgesic, in the EU in 1977, and in the US since 1985

(Buprenex) there have been no reports ir%;in any carcinogenic potential of buprenorphine.

The potential for buprenorphine to induce reproductive and developmental toxicity is well characterized in
animal models, and no change is ant%ed with Sixmo. The evaluation of reproductive and
developmental toxicity provided bm plicant relies on buprenorphine studies described in the
literature for both animals and h

There is a lack of published i tion on the effects of buprenorphine on fertility. Buprenorphine is not
and in women of childbearing potential not using contraception.

recommended during preQ
The excipient EVA is ngzv and is used in other pharmaceutical products with no evidence to suggest
that there would be verse local or systemic toxicity over an extended time period. An absence of
discussion on re@ ve and developmental toxicity is acceptable.

Extracts of S d EVA only placebo extracts were tested for genotoxicity, and were shown to be
non-mutage d non-clastogenic. Sixmo and/or EVA-only placebo implants, were well tolerated in
studies c&d to meet 1SO 10993 requirements for biological evaluation of medical devices, including
acute s ic toxicity in mice, dermal sensitization in guinea pigs, acute intracutaneous reactivity in

bcutaneous implantation in rabbits, pyrogenicity in rabbits, and in vitro cytotoxicity.

s the structural foundation of the implant was demonstrated to be well tolerated. Potential
leachables and impurities were also investigated. Forced extraction studies indicate that potential
leachable impurities do not pose a safety risk to patients treated with the maximum recommended
number of Sixmo implants.



A drug product specification has been supplied which provides a limit for each individual unspecified
impurity of NMT 0.2% for release and shelf-life. The proposed limit is in line with that specified by ICH Q3B
(R2).

2.3.6. Conclusion on the non-clinical aspects

From a non-clinical perspective, Sixmo is approvable. @

{\
2.4. Clinical aspects O

2.4.1. Introduction &
GCP 0

The Clinical trials were performed in accordance with GCP as claimed by tHe applicant.

The applicant has provided a statement to the effect that clinical m onducted outside the Community
2001/20/EC.

were carried out in accordance with the ethical standards of Dif i

e Tabular overview of clinical studies Q

2.4.2. Pharmacokinetics \O

Titan Pharmaceuticals has conducted 7 clinical stugies which evaluated the safety and efficacy of Sixmo
for substitution treatment of opioid dependence bata were collected and analyzed in 6 of the 7
studies. These included one open-label PK and%(y study (TTP-400-02-01), two Phase 3
placebo-controlled safety and efficacy studies (PRO-805 and PRO-806), two open-label retreatment
studies (PRO-807 and PRO-811), and oniij&ailability study (PRO-810). Study PRO-814 did not include

PK assessments. Q
Sixmo implants manufactured for @ -in-human study, TTP-400-02-01 had a label claim of nominally
90 mg % 9 mg buprenorphine, a results for the lot used in that trial showed the implants contained

an average of 83 mg buprenor, . The manufacturing specifications for Sixmo used in subsequent trials
(PRO-805, PRO-806, PRO- RO-811, and PRO-810) were changed to reflect the more accurate label
claim of 80 mg + 8 mg bu rphine; no changes were made to the actual formulation or manufacturing

process apart from swp m a 15 g to 400 g process.

Appropriate ’M
exposure-fes e, especially considering the designs of the clinical studies. Sampling times in the phase
3 studie&d the ability of the model to estimate the quick release phase of the Sixmo implants,
howev; ed data from the bioavailability study (PRO-810) were available. Ultimately, the final
popul PK model included a linear elimination with a peripheral compartment, plus two depot

ments for Sixmo implant with first order absorption, for the quick- and slow-release and a third
depet compartment for SL BPN. WT on CL/F and BMI on KA3 (slow-release phase) were retained in the
final model as covariates. While the VPCs indicate some over-prediction of variability, the model appears
fit for purpose.

2.4.2.1. Populf@armacokinetic analyses
S

have been used for the population PK modelling, simulations and



Simulations of plasma BPN for 4 Sixmo Implants, 4+1 Sixmo Implants, 12 mg SL BPN indicated that the
median Cavg during the slow-release phase of Sixmo implants and 4-24 weeks after 12 mg SL BPN were
0.638 ng/mL and 1.39 ng/mL, respectively. BMI did not appear to have an impact on exposure levels.

Exposure-response analyses was described by an Emax model without covariates. Values of Egnax and
EC50 were 40.9 % and 0.181 ng/mL, respectively. b

The population model estimates the clearance, Q, volume of distribution (V1 &V2) are esti d to be
45.2 L/h, 100 L/h, 1244 L (96 L for PRO-810) and 1308 L, respectively, and are in-ling iterature

values. The difference in V1 for the studies is explained by the sampling schemes use{ e respective
studies.

2.4.2.2. Absorption Q

The Applicant established the following PK parameters (for 4 implants): Cm&.zs + 0.48 ng/mL
(TTP-400-02-01 study); 4890 pg/mL (PRO-810 study); Tmax: 15.95 =+ urs (TTP-400-02-01
study);12 hours (PRO-810 study).

At day 24 the following mean buprenorphine concentrations were r&rded PRO-805 study:573+243
pg/mL; PRO-806 study:633+300 pg/mL,

In TTP-400-02-01 study average plasma concentration from E@ to removal was reported e.g 0.72 %+
0.11 ng/mL for 4 implants group.

Figure 3 Study TTP-400-02-01, Mean Plasma Buprenorphine Concentrations for Dose Groups
A and B
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xes = Dose Group A (2 Sixmo implants); Closed boxes = Dose Group B (4 Sixmo implants)

Sixmo implants release buprenorphine which produce, around after 21 days of treatment, low (<1 ng/mL)
buprenorphine concentration. On the other hand during first 4 weeks significantly higher values were
recorded. This “two-phased” buprenorphine release profile may have clinical impactions. Clinical
implications of the buprenorphine release profile from Sixmo implant should be further discussed by the
Applicant taking into consideration the amended population e.g patients who are stable on 8mg of SLN



buprenorphine in the first initial phase — please see MO in relation to the safety profile of Sixmo in the
proposed target population.

AUCO0-24 was only investigated in PRO-810 study at two time points (e.g. at day 1 and 28 days after the
implantation — please see Table 3 below) on the small number of subjects. 2

Bioavailability

In PRO-810 study the relative bioavailability as compared to 16 mg sublingual buprenor as

N\

investigated.

%o,

X



Table 2 Study PRO-810, Overall Mean (£SD) Plasma (Unadjusted) Buprenorphine
Pharmacokinetic Parameters Following Treatment with Sublingual Buprenorphine or Sixmo
Implants (PK Population)

SL BPN Probuphine Implants
PK Parameter Day -2 Day -1 Day 1 Day 28
n=09" n=09° n=9¢ n=g*
Coax (pg/mL) 8610 = 6900 10400 = 13400 48900+ 1110 014 + 157
Toas (1) 1.5 1.5 12 10 o0
(0.50.2.5) (1.0.2.0) (9.0, 36) (0.00. 24) OA%O. 1
AUCo 66251.3 = 62665.6 113131 + 195958 = 2
(pg'lu/mL) 35877.5 36396.8 27737.0 3371.57 2264.24
AUCq24 66251.3 = 62665.6+ 751911+ 195958 k 102305 =
(pg-hr/mL) 35877.5 36396.8 24443.0 33715 2264.24
t..* (hr) 11.42 7.63 - - - -
(11.04-12.09) N
2o (hrh) 0.0604 = 0.0008 - 0 -
0.00231
1n Cpax 8.8976 = 8.8840 8.4743 = @048 + 6.6485 =
0.52544 0.73905 0.20560 4» 0.16940 0.16938
In AUCy; 11.003 10.937 = 11.613 £ N 9.8696 & 9.2080 %
0.44841 0.46671 0.22442 0.17730 0.25918
In AUCg a4 11.003 10.937 11.18 9.8696 = 9.2080 +
0.44841 0.46671 O.SOQQ 0.17730 0.25918

SL BPN = Treatment A = 16 mg/day QD SL BPN for 5 consecutive days X4

Probuphine Implants = Treatment B = 4 Probuphine Implants (80 mg B! /implant) for 24 weeks

*Day 57 represents post-removal of the 4 Probuphine implants paramet

°0n Day -2, n= 4 for }, and t... Apparent terminal /. and t., \:aluesl& Sing in 5 patients (Subjects 1001001, 1001007, 1001008,
1001011, and 1001014) due to the absence of apparent ternunal phase?or due to a resultant too long (relative to the duration of
the sampling interval) estimated apparent ternunal t.. values.

“On Day -1, n=1 for %, and t... Apparent terminal #_ and t., val@e nussing m 8 patients (Subjects 1001001, 1001007, 1001008,
1001010, 1001011, 1001014, 1001015, and 1001017) e absence of an apparent termunal phase or due to a resultant too
long (relative to the duration of the sampling interval) esthmated apparent ternunal t,; values.

0n Days 1, 28, and 57, n=0 for J, and t.. Appare%al 4z and t.; values are nussing due to the absence of apparent terminal
phase or due to a resultant too long (relative to t pon of the sampling interval) estimated apparent terminal t., values in
all patients. b

*Median (nun, max) reported for T, and t...

On Days -1 and -2, AUC., represents the U%Day -1 or Day -2 Hour 0 through Day 1 or Day -2 Hour 12 and on Day 1,
AUC,. represents the AUC from Day lb ough Day 2 Hour 36, relative to the time of implantation.

sublingual (SL) buprenorp as determined by AUCO-24 at steady state and to investigate the PK profile

of Sixmo implants. \

The study was halte week 8 (day 56) and no PK assessments were performed after this time point
therefore this st as not providing the PK data for the proposed 6 month implantation period.

Study PRO-810 was perfo@n order to investigate the relative bioavailability of Sixmo versus

The applicgn reported AUCO-24 values at day 57. However it needs to be noted that the Blood samples
for the d ewnation of plasma concentrations of BPN were collected only just before and after the

implant al.

Th @e bioavailability of 4 Sixmo implants versus 16 mg of sublingual buprenorphine tablets as

ined by plasma buprenorphine AUCO-24 was assessed at “steady state”. For Sixmo implants
“stéady state” phase was defined as the latter phase of sustained buprenorphine release e.g 28 days after
implantation.

This assessment have shown that at day 28 after implantation, the relative bioavailability of 4 Sixmo
implants was approximately 70% lower than that observed after treatment w**ith 16 mg SL



buprenorphine (e.g the mean BPN AUCO0-24 value on Day 28 following 4 Sixmo implants was only 29.6%
and 31.3% of the mean Day -2 and Day -1 AUC0-24 values for SL BNP).

Similarly, the mean plasma concentrations at Day 28 were approximately 38% to 48% lower than trough
concentrations recorded immediately preceding SL dosing with 16 mg tablets on Days -2 and é

2.4.2.3. Investigation potential for dose dumping @

The risk of dose dumping was investigated in the context of changes to body temperature@ as a result
of mechanical stress.

The application of external heat to Sixmo implants was studied in implanted dogs (E@ PRONDR- 1201)
and no dose dumping of buprenorphine was detected in this study.

As claimed by the applicant the dose dumping is also unlikely in case of me ical stress leading to
breakage of implants into two parts. In this case the surface area exposed\to the interstitial fluid and
where absorption can occur increases only by 4.6%. The residual conteﬂg explanted rods after

6-months implantation was similar for implants retrieved in 2 piecets cOmpared to intact implants.

2.4.2.4. Dose proportionality and time dependency @

The dose proportionality was not investigated in the Sixmc@ment program.

AUCs of buprenorphine were not compared between do Is.

In TTP-400-02-01 study, mean Cmax and the average plasma concentration from Day 21 to removal was
compared for two dose levels e.g 2 implants vers@implants

For Dose Group A (2 implants), maximum plas oncentration was 2.00 + 0.41 ng/mL, time to
maximum plasma concentration was 17.34 + Qhours, and the average plasma concentration from
Day 21 to removal was 0.37 &+ 0.07 ng/m@r Dose Group B (4 implants), maximum plasma
concentration was 3.23 + 0.48 ng/mL, time)to maximum plasma concentration was 15.95 + 4.9 hours,
and the average plasma concentratic@u’n Day 21 to removal was 0.72 = 0.11 ng/mL.

The applicant claimed that the ap ate 2-fold higher steady state concentration for 4 implants over
2 implants suggests dose linea e comparison of mean Cmax for 2 implants (2.00ng/ml) and 4
implants (3.23 ng/ml) indicated fowever less than dose proportional increase in Cmax. No data for fifth
implant were provided. In ith the originally proposed SmPC fifth implant could be inserted in
patients with insufficient reQnse to the initially inserted 4 implants. The dose proportionality has not
been discussed up to &ose level of 5 implants. The applicant has decided to no longer pursue the plan
to use the 5th impl%

(\
6\
<@



Table 3 Study TTP-400-02-01, Sixmo Pharmacokinetic Summary

Buprenorphine Dose Group A* Dose Group B”
Pharmacokinetic Parameter Mean (SD) Mean (SD)
Coax (Dg/mL) 2.00 (0.41) 3.23 (0.48) G
Cag (ng/mL) (Day 21 through @
implant removal) 0.37 (0.07) 0.72(0.11
T (hoUTS) 17.34 (5.00) 15.95

2.4.2.5. Intra- and inter-individual variability QO

The variability in the BPN concentrations in subjects treated with Sixmo imp&zgwas lower than the
variability reported in the placebo group or following administration of SL @enorphine.

2.4.2.6. Special populations @

No formal studies were conducted to evaluate the PK properties o gho in special populations. Instead
the mean values of buprenorphine and norbuprenorphine conc zJons from pooled studies (e.g.
Studies PRO-805 and PRO-806; Studies PRO-807 and PRO-81 d Studies PRO-TTP-400-02-01 and
PRO-810 were pooled together) were compared between efent subgroups and presented in the table
format. The validity of such comparison is limited. No s ical analysis of the observed effects was
performed, confidence intervals were not reported. | ion, the data from patients receiving SL
buprenorphine supplementation in the Sixmo treatments groups were pooled together with patients not
receiving such supplementation therefore the pre % etermination of the contribution of Sixmo implants
to the observed effects cannot be made. The lidant was requested to re-analyse the data and provide
more robust discussion on the PK in differ subpopulations treated with Sixmo. As requested the data
were re-analysed and only subjects not r%g supplementation were included.

The population PK analysis was perfor and provided for assessment.

BMI did not appear to have an imp exposure levels as per the popPK analysis however the provided
data are insufficient to firmly co whether there is any correlation between BMI and Cmax during the

initial fast absorption phase.{

In general higher bupren@we and norbuprenorphine concentrations were observed in females as

compared to males. \

Children aged unde@ﬁ age were not enrolled to studies the product is now only recommended for

adults.
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Patients with@ ver 65 years of age were not included in studies and therefore the use of Sixmo
implants 'ﬁﬂ opulation is not recommended

No PK d the use of Sixmo in patients with impaired renal or hepatic function were provided.
: Pharmacodynamics

No additional clinical studies to examine the mechanism of action of Sixmo were conducted given the

available data on buprenorphine. Buprenorphine is an opioid partial agonist at the mu opioid receptor and
an antagonist at the kappa receptor. Mixed agonist-antagonist activity and slow rates of opioid receptor
association and dissociation result in prolonged pharmacodynamics activity and low dependence liability.



As a partial mu receptor agonist with low intrinsic activity, buprenorphine exhibits a “ceiling effect” such
that the opioid effects of buprenorphine plateau at higher doses

2.4.4. Discussion on clinical pharmacology

Titan Pharmaceuticals has conducted 7 clinical studies which evaluated the safety and efficac iXmMo
for substitution treatment of opioid dependence. The PK data were collected and analyzed i@f the 7
studies. These included one open-label PK and safety study (TTP-400-02-01), two Pha}se%
placebo-controlled safety and efficacy studies (PRO-805 and PRO-806), two open—lab;éw atment
studies (PRO-807 and PRO-811), and one bioavailability study (PRO-810). Study PRO-

PK assessments.

did not include

Studies PRO-810 and TTP-400-02-01 provided the main PK data. In PRO-8 @the relative
bioavailability as compared to 16 mg sublingual buprenorphine was investigat nd Cmax, Tmax and
AUCO0-24 on day 1 after impanation and at “steady-state” were recorded.

In TTP-400-02-01 study, concentrations of buprenorphine and norbuprmhine after implantation of 2
or 4 Sixmo implants were compared to concentrations recorded aﬂeﬁ(ﬁatment with 8 mg or 16 mg of SL
buprenorphine. Cmax, Tmax and Cavg (average concentration fr 21 to the last observation before
removal calculated) were reported as well as renal clearance anged buprenorphine and mean

terminal half-life after Sixmo removal. In this study the resié tent of explanted implants were also

investigated. AUC were not compared in this study

In PRO-805, PRO-806, PRO-807 and PRO-811 studie Qntrations of buprenorphine and
norbuprenorphine were recorded at different time points’and compared to those observed in other
treatment groups (e.g placebo group in PRO-805 @PRO—SOG study or comparator group in PRO-806
study).

It needs to be highlighted that the interpr ion of the originally provided data was difficult due to the “as
needed” administration of supplemental m and the variability in the collection time of PK sampling
relative to the administration of suppl al SL BPN. The recorded buprenorphine and
norbuprenorphine concentration ré &ere significantly confounded by co-administration of SL
buprenorphine. The applicant Wasested to focus their assessment on the subgroup of subjects not
receiving any SL supplementati r when received SL supplementation was unlikely to affect the
measured buprenorphine an@ norbuprenorphine concentrations.

As per the guideline (EMAQ\P/EWP/ZSO/96 Corrl) the following aspects of these modified release
formulations need toﬁgves igated: the rate and extent of absorption, fluctuations in drug
concentrations at s

formulation, dos rtionality, factors affecting the performance of the modified release formulation

tate, inter-subject variability in pharmacokinetics arising from the drug

and the risk ofﬁ ected release characteristics (e.g. dose dumping).

The absol cgdvailability was not investigated in the Sixmo development program. The relative
bioavaila@ as investigated in PRO-810 study.

The r@ve bioavailability of 4 Sixmo implants versus 16 mg of sublingual buprenorphine tablets as
de ined by plasma buprenorphine AUC0O-24 was compared at “steady state”. For Sixmo implants it

not true steady state as “steady state” phase was defined as the latter phase of sustained
buprenorphine release (e.g at day 28 after implantation).

This comparison has shown that at day 28 after implantation, the relative bioavailability of 4 Sixmo
implants was approximately 70% lower than that observed after treatment with 16 mg SL buprenorphine
(e.g the mean BPN AUCO-24 value on Day 28 following 4 Sixmo implants was only 29.6% and 31.3% of
the mean Day -2 and Day -1 AUCO0-24 values for SL BNP).



Similarly, the mean plasma concentrations at Day 28 were approximately 38% to 48% lower than trough
concentrations recorded immediately preceding SL dosing with 16 mg tablets on Days -2 and -1.

The applicant originally proposed that patients previously treated with sublingual buprenorphine up to the
dose of 16 mg per day can be switched to 4 Sixmo implants. This recommendation was not supported by

the presented above PK data as the markedly lower exposure was recorded after insertion of 0
implants as compared to the exposure recorded during the treatment with 16 mg tablets . The
proposed indication was amended and now only includes subjects who are stable on 8 m of
sublingual buprenorphine. ¢ %

Markedly lower buprenorphine concentrations as compared to 16 mg tablets were corded in other
studies. In Study TTP-400-02-01, a comparison between SL BPN and Sixmo in G m (16 mg tablets
versus 4 implants) showed significantly lower concentrations achieved after i ntation. Average
plasma buprenorphine concentrations from Day 21 to implant removal wer Mr than those observed
24 hours after the respective SL buprenorphine dosing e.g at day 21 aﬁe%a

concentration was 33% lower in Group B as compared to the trough buprtbphine concentration recoded
after treatment with SL Buprenorphine in the same group. AUCs were not'compared in this study. Peak

ntation average

plasma buprenorphine concentrations for SL BPN and following Six insertion were also compared
showing lower concentrations for implants. In study PRO-806, t erall mean plasma BPN
concentrations were lower in subjects who received 4 or 5 Si implants compared with subjects who

received 12, 14, or 16 mg/day SL BPN.

The dose proportionality was not investigated in the @%evelopment program. AUCs of
buprenorphine were not compared between dose leve

Sixmo implants release buprenorphine which pro around after 21 days of treatment, low (<1
ng/mL) buprenorphine concentration. On the o and during first 4 weeks significantly higher values
were recorded. This “two-phased” buprenorphine release profile may have clinical impactions. The
applicant is requested to discuss clinical iw?ations of the buprenorphine release profile from Sixmo
implant taking into consideration the amgndgd population e.g patients who are stable on 8mgs of SLN in

the first initial phase- see safety MO.

Switching from sublingual tabl@ln line with the SmPC sublingual buprenorphine should be
discontinued 12 to 24 hours pri@ S

acceptable. k

As indicated by the applicQ\e variability in the BPN concentrations in subjects treated with Sixmo
the

ertion of Sixmo implants.The proposed SmPC recommendation is

implants was lower t riability reported in the placebo group or following administration of SL
buprenorphine. How, IXhe assessment of the variability in the Sixmo group originally was based on the
data from subjec received or not received SL supplementation. For phase 3 studies the
intra-occasione %ity was re-analysed separately for patients with and without SL BPN
supplementa@wd based on these results it was concluded that the intra-occasion variability in plasma
bupreno ncentration by visit was not significantly different between these two groups.

echanical stress.

The risi &se dumping was investigated in the context of changes to body temperature and as a
result

pplication of external heat to Sixmo implants was studied in implanted dogs and no dose dumping
of bliprenorphine was detected in this study.

As claimed by the applicant the dose dumping is also unlikely in case of mechanical stress leading to
breakage of implants into two parts. In this case the surface area exposed to the interstitial fluid and
where absorption can occur increases only by 4.6%. The residual content in explanted rods after

6-months implantation was similar for implants retrieved in 2 pieces as compared to intact implants.



For Sixmo, the application site is limited to one body area e.g inner side of the upper arm, therefore the
assessment of the PK profile after impanation at different application sites were not performed.

No formal studies were conducted to evaluate the PK properties of Sixmo in special populations.
Instead the mean values of buprenorphine and norbuprenorphine concentrations from pooled studies
(e.g. Studies PRO-805 and PRO-806; Studies PRO-807 and PRO-811; and Studies PRO-TTP-4 -01
and PRO-810 were pooled together) were compared between different subgroups and pres n the
table format. The validity of such comparison is limited. No statistical analysis of the obser ects was
performed, confidence intervals were not reported. In addition, the data from patient§ @ing SL
buprenorphine supplementation in the Sixmo treatments groups were pooled togeth :v%*l patients not

receiving such supplementation therefore the precise determination of the contribuf Sixmo implants

to the observed effects cannot be made. Q

The population PK analysis was performed and provided for assessment.

BMI did not appear to have an impact on exposure levels as per the popP Qsis however the provided
data are insufficient to firmly conclude whether there is any correlation be en BMI and Cmax during the
initial fast absorption phase.

In general, higher buprenorphine and norbuprenorphine concent@ns were observed in females as
compared to males. Children aged under 18 of age were note lled to studies however the product is
now recommended for adults only.

Patients with age over 65 years of age were not includ gdies and therefore the use of Sixmo
implants in this population is not recommended.

No PK data on the use of Sixmo in patients with ir@red renal or hepatic function were provided by the
Applicant. The proposed SmPC wording is in li the SmPC for Suboxone. It is noted that BPN
concentrations recorded in patients after inserhﬁ)f 4 Sixmo was relatively low (similar to those
observed after treatment with 8 mg tablets) therefore it is considered that the recommendation present
in the SmMPC for Suboxone in relation to [patignts with renal impairment is also relevant to Sixmo.

Buprenorphine is contraindicated i iefts with severe hepatic impairment. The guidance on use of
Sixmo in moderate hepatic impair has been revised to reflect the context of use of implantable
Sixmo since there is no option m) n-titrate the buprenorphine dose with this formulation, in

comparison to other bupren formulations.

2.4.5. Conclusions clinical pharmacology

The clinical pharma@ dossier is acceptable.

<
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2.5. Cli i@efficacy

2.5. Q‘m study(ies)
@

Randomized, Double-Blind, Double-Dummy, Active-Controlled Multicenter Study of Adult Outpatients
With Opioid Dependence Transitioned From a Daily Maintenance Dose of 8 mg or Less of Sublingual
Buprenorphine or Buprenorphine/Naloxone to Four Sixmo® Subdermal Implants

Date First Subject Enrolled: 26 June 2014

Date Last Subject Completed: 18 May 2015



Methods

This was a randomized, double-blind, double-dummy, active-controlled, multicentre study that evaluated
the safety and efficacy of four 80 mg Sixmo implants in adult outpatients with opioid dependence who

were clinically stabilized on <8 mg SL BPN.
@ance

isits, a

The study consisted of 3 phases: a Screening Phase (up to 3 weeks in duration), a 24-week M
Phase; and a 2-week Follow-Up Phase. The study had a Screening Visit, 12 Maintenance Pr@/

Post-Treatment Telephone Contact, and a Follow-Up Visit. ,\@



Figure 4 Study Design

Screening Maintenance Phase Follow-up
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Sixmo was compared to SL BPN us non-inferiority analysis. Given the pharmacokinetic data showing

that four 80 mg Sixmo implan @ d BPN plasma concentrations similar to those observed with a daily SL
BPN dose of <8 mg, the stu esign was consistent with other trials in which subjects were transferred
to alternative dosage for Iding similar plasma concentrations of drug (e.g., transfer from once-daily
to weekly dosing of aﬁia ics, Gastaldelli, 2014).

Research indicates r most people with drug dependence, the threshold of significant improvement

is reached after a@qmately 3 months of treatment, with further gains as treatment is continued (WHO,
3

2004). Theref \ bjects in maintenance treatment for at least 24 weeks were included in the study.

- tif rticipants
Inclusi iteria (main)
W e or female, 18-65 years of age, inclusive.

Had, a primary diagnosis of opioid dependence (Diagnostic and Statistical Manual — 4™ Edition — text
revision [DSM-IV-TR]).

Were considered clinically stable by their treating healthcare provider and confirmed by the following at
the time of randomization:

a. Had been on SL BPN treatment for 6 months (at least 24 weeks).



b. Had been on a SL BPN dose of <8 mg/day for at least the last 90 days.
c. Had no positive urine toxicology results for illicit opioids in the last 90 days.

Were free from significant withdrawal symptoms (score of <5 on the Clinical Opiate Withdrawal Scale

[COWS]), as measured at Screening. b
Exclusion Criteria (main) @

Had a current diagnosis of chronic pain syndrome requiring chronic opioid treatment, gr Gyltlons
associated with acute episodic flares that required opioid treatment. \

Had recent scarring or tattoos on their upper arms, or a history of keloid scarring.o
Required current use of agents metabolized through CYP3A4 such as azole antifungals
(e.g., ketoconazole), macrolide antibiotics (e.g., erythromycin), or proteaw itors

(e.g., ritonavir, indinavir, and saquinavir). @

Had a history of coagulopathy within the past 90 days, and/or curn(anti—coagulant therapy such as
warfarin.

Had a current DSM-1V-TR diagnosis for substance dependenc ny other psychoactive substances
other than opioids or nicotine (e.g., alcohol, cocaine). Q

Had significant symptoms or other factors that in the o n’of the investigator would have precluded
compliance with the protocol, subject safety, adequat eration in the study, or obtaining informed

consent.
Had a current medical condition such as sever ratory insufficiency, HIV.

Had a clinically significantly low platelet c%t:n the screening laboratory assessment or liver function

test abnormalities (high AST, ALT, Bilirub reatinine).

- Treatments 0
Eligible subjects were randomizedbl:l ratio to 1 of 2 treatment groups and received either:

usual single daily do f BPN (<8 mg per day) plus 4 placebo implants (surgically implanted on
Day 1), or

= Daily SL BPN tablets 5E®ning BPN and naloxone) for 24 weeks at a dose equivalent to their

= Daily SL place ablets for 24 weeks plus 4 Sixmo implants (surgically implanted on Day 1); the
Sixmo impl@ere expected to yield BPN plasma concentrations within a range comparable to
the aver@ asma concentrations observed following daily doses of <8 mg SL BPN.
L 4

Sixmo and pl ?h implants were implanted and removed by a trained Implant Clinician.
.
Prior to n@wizaﬁon on Day 1, it was recommended that subjects discontinue their prior SL
ei

BPN mplants inserted subdermally within 12-24 hours after their last SL BPN dose.

ation under the skin of the upper arm was performed using a specialized applicator provided by
thé&sponsor, which was similar in design to commercially-approved applicators used for the insertion of
other implantable drugs, such as Implanon®.

Subjects were monitored closely for AEs and vital signs for at least 30 minutes following insertion by
medically qualified personnel. Subjects were instructed to place SL BPN or placebo tablets under their
tongue until dissolved. For dosages requiring more than one SL tablet, tablets were to be placed in
different areas under the tongue at the same time.



Supplemental SL BPN and Other Interventions

The investigator was instructed to treat additional symptoms of opioid dependence as they normally
would, including additional counselling sessions, supplemental SL BPN, or other pharmacological
interventions. Supplemental SL BPN was allowed at the discretion of the investigator without a

stability and that they were not expected to need supplemental SL BPN. Any supplemen PN,
ere

additional counselling, and other pharmacological interventions provided by the invesﬂ&
recorded, along with the reasons for determining the need for supplemental interventign.

opioids. Urinalysis did not include buprenorphine or its metabolites.

- Objectives S’

PRO-814 utilized LC-MS/MS (liquid chromatography tandem mass spectrometr%ginalysis of illicit

Primary Objective

The primary objective of the study was to demonstrate maintenancg of treatment efficacy when
transferring adult outpatients with opioid dependence who were L‘® ly stabilized on <8 mg SL BPN, to

4 Sixmo implants compared to SL BPN.
Secondary Objective :D

The secondary objective of the study was to confirm the@g

of 4 Sixmo implants in adult out patients
with opioid dependence who were clinically stabilized\\ mg SL BPN.
- Outcomes/endpoints O
Primary Efficacy Variable(s) Q

The primary efficacy variable was respon&r?te, where a responder was defined as a subject with no
more than 2 of 6 months with any evide@ej)
as a positive opioid urine toxicology @ or self-reported illicit opioid use.

illicit opioid use. Evidence of illicit opioid use was defined

The primary analysis of responder@ was based on the ITT population.

To derive the responder rate, nthly illicit opioid use assessment window had to be determined. The
monthly window was define the time from the previously scheduled visit window date to the current
window date. For exampl first monthly illicit opioid use assessment window was the time between

the randomization d and Week 4 visit date; the second monthly illicit opioid use assessment
window was the tim aX/een the Week 4 visit date + 1 and the Week 8 visit date. Based on this
definition, the mo %indow may not have been exactly 4 weeks for all subjects or for all monthly
assessment wi s within the same subject.

Evidence of i@opioid use within a monthly window was defined as a positive opioid urine toxicology
result or Mported illicit opioid use within that monthly window, including the results from random
urine t gy samples obtained within that monthly window. Therefore, there was evidence of illicit
opigi ) if self-reported illicit opioid use was present, regardless of whether the opioid urine toxicology

as positive or negative. If urine toxicology results were missing, the results were imputed as
desgribed in Section 9.7.1.2.

For the primary efficacy variable, a test of non-inferiority of Sixmo (active) versus SL BPN (control) was
conducted. A non-inferiority margin of 20% was employed to define non-inferiority.

Secondary Efficacy Analyses



Secondary efficacy variables were evaluated using the ITT population. These variables included the
following:

Percentage of subjects with no urine illicit opioid use by month: The percentages for each
treatment and between-treatment percentage differences were estimated and presented with 95% Cls of
the estimates.

Time to first evidence of urine illicit opioid use: This was defined as the number of days@/een the
randomization day and the day the sample was obtained. . %

Cumulative percentage of evidence of urine illicit opioid use by month: This v@culated for all
scheduled visits from Week 4 through Week 24. O

Percentage of subjects with no self-reported use of any illicit drug b@‘v
Measures of craving (desire to use and need to use VAS): Changes@ aseline in the
VAS measures were derived by subtracting the baseline values from th t-baseline values; thus,

negative changes were indicative of improvement.

Measures of withdrawal (COWS and SOWS): Changes from zgne in COWS and SOWS were

derived by subtracting the baseline values from the post—baseE ues; thus, negative changes were

indicative of improvement.

Other Efficacy Analyses included Q

Supplemental SL BPN use \

Additional unscheduled visits to obtain counsellino
Additional unscheduled visits to obtain supplel@l pharmacological therapies
Urine toxicology results for other drugs o&u}se

Treatment discontinuation and reasoSCﬂscontinuation
- Sample size b

Determination of Sample Si

The sample size of 90 per tre%ent group (180 subjects overall) was selected to achieve 87.3% power,
assuming both groups had@% rate of responders. If the responder rates were actually lower but equal
in both groups, with 5% r. of response pre group, the power of the trial to determine non-inferiority

was 80.3%. If each ent group had an 85% rate of response, the power of the trial to determine

non-inferiority W§ %.
.
- Rand \ tion

Eligible SE ere randomized to 1 of 2 treatment groups in a 1:1 ratio. Randomisation was

accompli centrally, using an Interactive Voice Response System and/or by an Interactive

W F@V)nse System managed by the sponsor. Subjects who provided written informed consent were
d a unique number that was used to identify them throughout the study.

Onceé a subject number was assigned, it could not be reassigned to any other subject.

In the event that a replacement implant kit (implants or SL study medication) was needed, the
investigator was to use the Interactive Voice Response System/Interactive Web Response

System and request a replacement kit, which was set up in the system as an unscheduled visit.



An error in configuration of the unscheduled visit functionality of the system resulted in the incorrect
dispensing of study drug for 2 subjects (Subjects 001-001 and 007-008).

The subject, who was originally randomized to receive daily SL BPN tablets plus 4 placebo implants,
received a replacement kit containing Sixmo implants and was implanted with active implants,As a
result, the subject was subsequently reassigned to the Sixmo treatment group; both the spons&%ﬁ the
subject remained blinded to treatment allocation. @

Subject 007-008, who was randomized to receive daily SL placebo tablets plus 4 Sixmo kn@s, received
the correct medication at randomization. Between the Week 4 and Week 8 visits, the gi gged an
unscheduled visit for the subject and requested a replacement kit (for SL medicati Qhe subject
received a replacement kit containing SL BPN tablets instead of placebo tablets. gsult, the subject

received Sixmo and SL BPN tablets for a short period of time (approximately eeks).

The site was notified of the misallocation and the subject was notified. At th@ e of the notification the
subject was within their visit window for their Week 8 visit and returned@' ic for the planned visit, at

this time the subject received the correct medication. The site’s IRB was ified of the misallocation.

In parallel, sites were notified of the issue and an investigation Wa&ened on the Interactive Web
Response System. A programing issue was identified and corrected.

- Blinding (masking)

The subject, investigational site personnel, sponsor, an Qsor designees directly involved in the
conduct and/or monitoring of the study were not aware e treatment group assignments.

Since the placebo implants had a slightly different earance than the Sixmo implants, any staff involved
in the implant insertion and removal procedures, i@iing the Implanting Clinician, did not participate in
the study evaluations or discuss with other st aff any information regarding the implants in
reference to the subjects. In addition, th inded study staff was instructed to not ask the Implanting
Clinician or staff involved in the implant 'E&on and removal procedures for information regarding
subject group assignment that migh'lébtently result in unblinding. To maintain the subject blind,

appropriate steps were taken to e
removal procedures at any time. 6

The SL BPN tablets used in thE y had a nearly-matching placebo. To maintain the study blind,

at the subject was unable to view the implant insertion or

subjects were told that clinicaksupplies of SL BPN had been specifically developed for the study and could
have looked or tasted diff ly than commercially-available products to which they were accustomed.
In addition, a differengbrand%f SL BPN was used for any potential supplemental SL BPN needs.
Designated unblind I’\personnel maintained drug accountability records for all dispensed and
returned SL BPN placebo tablets. These unblinded site personnel did not participate in the study
evaluations or: i&

subjects. .\
.

- tistical methods

with other study staff any information regarding the SL tablets in reference to the

A Sta@ Analysis Plan (SAP), dated 16 November 2014, was finalized before database lock.

ses were performed using SAS version 9, and all hypothesis tests were conducted at a 2-sided
significance level of 0.05. Continuous (non-survival related) data were summarized using descriptive
statistics: number of observations (n), mean, standard deviation (SD), median, minimum, and
maximum. Frequencies and percentages were used to summarize categorical (discrete) data.

Unless otherwise stated, confidence intervals (Cls), when presented, were constructed at the 2-sided
95% level. For binomial variables, the 95% Cls were constructed using the normal approximation without
continuity correction.



Analysis Populations
Four study populations were used in this study:

e Randomized Population: consisted of all subjects who completed the Screening Phase and were
randomized to a treatment group.

e Intent-to-Treat (ITT) Population: consisted of all randomized subjects who receive
medication and provided some efficacy data. Primary efficacy analyses were bas% e lTT

population. ¢

e Per-Protocol (PP) Population: included all subjects in the ITT population Wm no major
protocol violations (see Section 9.7.1.6 for the definition of major pro% tion).
a

e Safety Population: included all subjects who received study medicatiefi. lyses based on this
population grouped subjects according to the treatment they actual eived regardless of the
treatment they were randomized to receive.

Several sensitivity analyses were also performed, for the primary e.r&)oi as follows:

e Responder rate in which missing urine data were imputed @ 0% relative penalty (as described

in Section 9.7.1.2) (ITT population)

e Responder rate based on adjusted monthly windo r described in the SAP), using the
primary imputation method for missing urine te§ Its (ITT population).

e Responder rate using the primary imputation d for missing urine test results in a subset of
ITT subjects who provided all required sa@es (completer’s analysis)

e Responder rate using the primary imp@ method for missing urine test results (PP

population).
Handling of Dropouts or Missing Dat &/

To avoid bias, in the primary analyses,ﬁsmg urine values were replaced by randomly generated binary

indicators (1 = opioid positive and ioid negative) using seed = 1374809352 in SAS.

The primary imputation involv % (non-inferiority margin) relative penalty. With this imputation,
missing urine values in the group were imputed based on the proportion of “opioid-positive”
samples within the treatm up. This proportion was the average of the within-subject proportion of
“opioid-positive” sample. ng urine values in the Sixmo group were imputed based on the proportion

equal to 1.2 times the ximum proportion of the 2 proportions from the 2 treatment groups. For

example, if the prop@ws of “opioid-positive” samples were to be 14% for the Sixmo group and 15% for

SL BPN group, trQ)utation for the SL BPN group would be based on 15% and the imputation for the
N e based on 18%.

Sixmo group ﬁN

The con ‘s\ non-inferiority and superiority of the Sixmo group over the SL BPN group, as measured
by respo te, was considered robust, even in the presence of missing values, since the conclusion was
base imputation method in favour of SL BPN.



Table 4 Results

- Participant flow
ETATUS AT THE END CUBLINGUAL
BOPILATICN OF TREATMENT PERICD BUPRENOREHINE PROBURHINE TOTAL
FANDOMIZED a0 (100.0%) 87 (100.0%) fl@ﬂ'%}
CAFETY# B9 ( 08.0%) BT (100.0%) 0\ [ 99.4%)
COMPLETED 84 [ 04.4%) Bl ( 93.1%) 65 ( 93.8%)
DISCONTINUED 8 G.6%) B 6.9%]0 11 { 634
ITTH 89 [ 98.9%) B4 L0 173 { 97.7%)
COMPLETED B4 [ 04.4%) Bl (9§ &%) 165 [ 95.4%)
DISCONTINUED 5 5.6%) &3} ] 8 4.6
DER PROTOCOLY 72 { 80.0%) @"m%] 139 ( 78.5%
COMPLETED 69 [ 95.B%) 551 97.0%) 134 | 96.4%
DISCONTINUED 3 4.2%) [ 3.0%) 5 31.6%
Table 5 Subject Disposition (Safety Population) QZ
Category SL B(\\ s Probuphine Total
Randomized 0 N 87 177
Safety Population (IN) \ 87 176
Completed, n (24) 4 (94.4) 81 (93.1) 165 (93.8)
Dascontinued, n (%) (5.6) 6 (6.9) 11 (6.3)
Reason for discontinuation, n (%o) Q
Adverse event & 0 1(1.1) 1 {0.6)
Request of sponsor or regulatory ag@ 1(1.1) 0 1 (0.6)
Lost to follow-up 0 2(2.2) 4 (4.6) 6(3.4)
Other® 0 1(1.1) 1 (0.6)
Subject request 2(2.2) 0 2(1.1)

Of the 177 subjects enrol@rd randomized into the study, 176 (99.4%) subjects were included the
tO0

safety population. Suhbjec
from this populatio

-027 (SL BPN group) did not receive study medication and was excluded

A total of 173.(9Qiqubjects were included the ITT population. Four subjects, 1 in the SL BPN group
(Subject 007- nd 3 in the Sixmo group (Subjects 001-001, 012-006, 015-012), were excluded from
the ITT popuéyﬂ. Subject 007-027 did not receive study medication; the other 3 subjects did not have
ine evaluations and therefore did not provide any post-baseline efficacy data.

A tot 9 (78.5%) subjects were included the PP population. Thirty-eight subjects (18, SL BPN; 20
i ere excluded from the PP population. One subject in the SL BPN group (Subject 007-027) was
ded because no study medication was administered; the other 37 subjects were excluded from the
PP population for a major protocol deviation.



Table 6

Category SL BPN Probuphine Total
Randomized (N) 90 87 177
Safety population, n (%) 89 (98.9) 87 (100.0) 17 4)
ITT population, n (%) 89 (98.9) 84 (96.6) @9?.?)
PP population, n (%) 72 (80.0) 67 (77.0) 7 B9 (78.5)

Abbreviations: ITT. intent-to-treat; PP, per-protocol; SL BPN. sublingual buprenorphine ~

Source: Table 14.1.1.1 O

Protocol deviations ?
A total of 37 (21.4%) subjects in the ITT population, 17 (19.1%) in the% group and 20 (23.8%) in
the Sixmo group, had a major protocol deviation during the study.

The most common type of major protocol violation was related t '&rrect conduct of study
procedures/assessments, primarily lack of psychological couns?&t 1 or more of the specified visits

and missing or unstable samples for illicit drug screen or opia ting.

Most of the subjects excluded from the PP analyses were_dte to procedural deviations such as missed
psychosocial counselling, out of window visits, and i ases of missing urine samples, or unusable
samples. These deviations were not expected to increase, the safety risk of subjects or impact on the

conclusion of the study results. O



Table 7

SL BPN Probuphine Total
Category” N=89 N=84 N=173
Number of Subjects with at Least 1 Major 17(19.1) 20(23.8) 21.4)
Protocol Violation
Study Procedures/Assessments 11 (12.4) 16 (19.0) @ (15.6)
Missing Endpoint Assessments 4(4.5) 5(6.0) '\9 9(5.2)
Other protocol deviation 0 2024 é 2(1.2)
Study treatment compliance 2(2.2) 1 (% 3(1.7
Study 1(1.1) 1(0.6)
treatment/administration/dispensing Q
Visit Scheduling 1(1.1) @ 1(0.6)
Abbreviations: ITT. intent-to-treat; SL BPN. sublingual buprenorphine
* Subjects may have had a major protocol violation in =1 category. {
Source: Listing 16.2.3, Listing 16.2.10.14 @
- Conduct of the study Q

This trial was conducted in accordance with the ethi@iples of Good Clinical Practice (GCP),
according to the International Conference on Harmonization (ICH) Harmonized Tripartite Guideline,
including, where applicable, the Declaration of H i. The study was also conducted in keeping with
applicable national and local laws and regulati@s

Changes in Study Conduct &

The original protocol was dated 14 May @ The protocol was amended 3 times: 14 August 2014
(Amendment 1); 24 September 201©endment 2); and 30 March 2105 (Amendment 3). The main
purpose of these amendments wa eamline and add clarity to the text and address administrative
needs. They were not expected ge the characteristics of study population or impact the quality and
reliability of the safety and effij ssessments. Therefore, the amendments were not expected to have

any impact on the conclusi f the study.
Changes to Planne AnQes
Except for a few itembo ed below, no changes were made to the planned analysis outlined in the final

SAP.

e
In the SAP, itQ ated that craving would be measured with a desire to use VAS, a need to use

.
VAS, an & ng VAS. This was in error, as no craving VAS was used in the study.

Two p analyses were added for the primary efficacy variable: by site and by gender. In addition,
a analysis was added for the cumulative percentage of evidence of urine illicit opioid use by

imputing results with self-reported opioid use.

The SAP stated that in addition to reporting incidence, all AE tables would include the total number of
events, counting multiple events per subject. Subsequent to finalization of the SAP, the AE tables were
changed to follow a format of reporting incidence only.



- Baseline data

Demographic and Other Baseline Characteristics

The demographic and baseline characteristics observed in the ITT population were very simila ose
observed in the safety population. @
X2
Table 8 Demographics (Safety Population) {\
N
SL BFN Prnbuph@-) Total
Category N=39 N= N=176
Age (vears)
Mean (SD) 39 (10.8) 3@6) ) 39 (11.0)
Min, max 22,640 21,63.0 21,640
Gender, n (%0) é
Male 52(58.4) Q 52 (59.8) 104 (59.1)
Female 37 (41.% 35(40.2) 72 (40.9)
Race, n (%) O
White BSN] 82(94.3) 167 (94.9)
Black or African American @2.2) 3(34) 5(2.8)
Asian Q 0 1(1.1) 1 (0.6)
American Indian or Alaska native & 1(1.1) 1(1.1) 2(1.1)
Other (J 1(1.1) 1] 1(0.6)
Ethnicity, n (%) 0
Hispanic or Latino b 334 334 6(34)
Not Hispanic or Latino O 86 (96.0) 84 (96.6) 170 (96.6)
BMI (kg/m°) {
Mean (SD) Q 27(5.92) 28 (6.94) 28 (6.47)

Min, max m\ 19,506 14 464 14, 50.6

Abbreviations: W}r mass index; SD. standard deviation; SL BPN., sublingual buprenorphine

Source: Table

X9
History éu\bstance Abuse

Th rr%’:ommon primary opioid of abuse was prescription opioid pain relievers (74.4%), followed by
pr§

21.0%). Seven (4.0%) subjects had “other” reported as the primary opioid of abuse: heroin and
ription opioid pain reliever (3 subjects), non-prescription opioid use (1 subject), morphine and
heroin (1 subject), non-prescription pain reliever (1 subject), and oxycodone off the street (1 subject).
Overall, median time since first opioid abuse was 10.5 years (range: 1.4 to 45.6 years). Median time since
first diagnosis of opioid abuse was 4.6 years (range: 0.5 to 43.6 years). The history of opioid abuse was
comparable between the 2 treatment groups.



Table 9 History of Opioid Abuse (Safety Population)

SL BFN Probuphine Total
Category N=89 N=87 sz
Met DSM-IV-TR criteria for opioid abuse, n (%)
Yes 89 (100.0) 86 (98.9) . @%9.4)
Not reported® 0 1(1.1) {\ 1(0.6)
Primary opioid of abuse, n (%0) O
Prescription opioid pain reliever 65 (73.0) 66 (75. 131(74.4)
Heroin 22(24.7) 15(1 37 (21.0)
Other 2(22) 7 (4.0
Not reported 0 1(0.6)
Time since first opioid abuse (vears) {
N 175
Mean (SD) 11.5(7.68 Q 11.2 (6.62) 11.3(7.16)
Median b 10.1 10.5
Min, max @ 1.4 36.6 14456
Time since first diagnosis (yvears)
N QQ 36 175
Mean (SD) QQ (6.95) 6.2 (593) 6.2(6.45)
Median é 39 54 46
Min, max 0 0.6.43.6 0.5.346 05,436

Overall, most of the subj@w the safety population had previously entered BPN treatment either 1

(69.9%) or 2 (22.7%

The median duratlo»(QPN treatment was 2.8 years (range: 0.4 to 10.0 years). The highest mean daily

dose of BPN ever

common hlgh I doses were 8 mg/day (32.4%) and 16 mg/day (40.9%).

were rec 8 mg/day BPN (72.7%).

subjects prior to study entry was 14 mg/day (range: 2 to 36 mg/day); the most

Per prot?&\ ubjects were receiving a dose of BPN <8 mg/day at study entry; the majority of subjects

4



Table 10 Buprenorphine Treatment History (Safety Population)

SL BPN Probuphine Total
Category N=89 N=87 N=176
Buprenorphine Treatment (vears)
Mean (SD) 3.4(2.54) 3.5(2.64) -58)
Median 2.5 3.0 @ 2.8
Min, max 04,100 0.5, 100 {\ 04,100
Highest Dose of Buprenorphine Treatment Ever Taken (mg/day)
Mean (SD) 14 (6.16) 14 (s_m 14 (6.00)
Min, max 4.0,36.0 2.0, 20,360
Highest Dose of Buprenorphine Treatment Ever Taken (mg/day),
<4 2(2.2) 2.3) 4(2.3)
8 26(29.2) { 31(35.6) 57(32.4)
10 2(22) 1(1.1) 3(1.7)
11 0 QQ 1(1.1) 1(0.6)

8(9.2) 14 (8.0)

12 6( _ .
16 4@ 31 (35.6) 72 (40.9)

20 O 0 2(2.3) 2(1.1)

22 1(1.1) 0 1(0.6)
24 8 (9.0) 10 (11.5) 18 (10.2)
32 é 2(2.2) 1(1.1) 3(1.7)

0 1(1.D) 0 1(0.6)

Daose of Buprenorphine at Srud ry (mg/day), n (%)

2 { 3(34) 6(6.9) 9(5.1)
4 Q 15(16.9) 12 (13.8) 27(15.3)
6 \ 4(4.5) 8(9.2) 12 (6.8)
8 m 67 (75.3) 61 (70.1) 128 (72.7)
Abbreviations: SPStafidard deviation; SL BPN, sublingual buprenorphine
Source: T:{blt’& 1
. \< )
Medical ory
(@) e most common medical conditions at study entry were psychological/psychiatric in nature
98), followed by musculoskeletal (43.2%) and cardiovascular (28.4%) conditions. Medical history
resutts were comparable between the 2 treatment groups.



Psychiatric History

Overall, the proportion of subjects in the safety population who had current, past, or recurrent major
depressive episodes was 1.1%, 31.3%, and 15.3%, respectively. Likewise, the proportion of subjects
who had current, past, or recurrent major depressive disorder was 1.7%, 27.8%, and 8.5%. e
proportion of subjects who had recurrent major depressive episodes was slightly higher in the PN
group (19.1%) compared with the Sixmo group (11.5%); similar trends were observed for ajor
depressive disorder (33.7% vs. 21.8%) and recurrent major depressive disorder (12.4%@ 76%0).

&
Fifteen (8.5%) subjects, 9 (10.1%) in the SL BPN group and 6 (6.9%) in the Sixmo @s were
considered by the investigators to be suicidal in the month preceding study entry.o

With the exception of lifetime panic disorder (5.6%, SL BPN; 12.6%, Sixmo), reciable differences
were observed between the 2 treatment groups for the prevalence of other % tric disorders.

Prior and Concomitant Medications 0

Overall, the most common class of prior medications was drugs used in@ctive disorders (100.0%),
followed by antidepressants (41.5%). The use of prior medicationsﬁs generally comparable between

the 2 treatment groups. @

Table 11 Prior Medications Taken by =10% of All Su@sgy WHO Drug ATC Class (Safety
Population)

S]}Q}' Probuphine Total
=89 N=87 N=176

WHO Drug ATC Class (%) n (%) n (%)
Drugs used m addictive disorders® 089 (100.0) 87 (100.0) 176 (100.0)
Antidepressants é 35(393) 38(437) 73 (41.5)
Antunflammatory and antirheumatic 12 (13.3) 17 (19.5) 29 (16.5)
products, non-steroids
Antiepileptics b 14 (15.7) 13 (14.9) 27(15.3)
Anxiolytics {O 12(13.5) 11 (12.6) 23(13.1)
Antipsychotics Qj 11(12.4) 11 (12.6) 22(12.5)
Psychostimmulants, aw used for ADHD 14 (15.7) 8(9.2) 22(12.5)
and noofropics
Other analge‘si nfipyretics 9(10.1) 12(13.8) 21(11.9)

9

*

Measur s of Treatment Compliance
Comp@e with study medication was captured through visual inspection and palpation of the insertion
sit ill count at each study visit. No evidence of implant removal or attempted removal by the

cts was noted. One case of implant expulsion was reported. Two subjects (1 per treatment group)
reporting having their study medication stolen. Subject 007-026, a 31-year-old white male in the SL BPN
group, completed 24 weeks of treatment and underwent his Week 24 EOT Visit on Day 175. The
investigator reported palpating only 3 implants prior to the removal procedure, as well as visualizing only
3 implants during the procedure. An ultrasound was performed the same day, but the fourth implant
could not be located. Subject 015-003, a 45-year-old white male in the SL BPN group, completed 24



weeks of study treatment and underwent his Week 24 EOT Visit on Day 170. Ultrasound was not needed
prior to removal, since the implants were palpable. The investigator reported palpating 4 implants prior to
the removal procedure. However, only 3 implants were accounted for after removal. On Day 197, the

subject underwent an ultrasound of the region of the scar, but the missing implant could not be located.

Urine Toxicology for Other Drugs of Abuse b

All urine toxicology samples (scheduled and random) were tested for other drugs of abuse @ocaine,
benzodiazepines, barbiturates, amphetamines, phencyclidine, and tetrahydrocannabingl 1) using
qualitative (immunoassay) methods. Positive results were not confirmed using quanti methods.
Supplemental SL BPN and Other Interventions: O

The investigator was instructed to treat additional symptoms of opioid depen
would, including additional counselling sessions, supplemental SL BPN, or o

eas they normally
harmacological
interventions. However, subjects were told that while additional counselli other pharmacological
interventions were available, their then-current dose of BPN was expe? be adequate to maintain
stability and that they were not expected to need supplemental SL BPN. Any supplemental SL BPN,
additional counselling, and other pharmacological interventions pro&ed by the investigator were

recorded, along with the reasons for determining the need for s lemental intervention.

Supplemental SL BPN was supplied by the sponsor. For poten(%)plemental SL BPN needs, a different
brand of SL BPN (Actavis) was used to prevent the unblindiv@study drug; lot numbers were 1294C141,
2258E141, and 2839G141. The investigator or designe@i tained an inventory record of all SL BPN
dispensed to subjects for supplemental use. \

- Outcomes and estimation O

The primary efficacy variable was responder rate, Where a responder was defined as a subject with no
more than 2 of 6 months with any evidencg:gic opioid use (based on a composite of both urine results

and self-report results). The primary an f responder rate was based on the ITT population.

For the primary efficacy variable, a tes non-inferiority of Sixmo (active) versus SL BPN (control) was
conducted. A non-inferiority margb % was employed to define non- inferiority.

A CI for the difference in propom was calculated, and non-inferiority was established if the lower
bound of the 95% CI for the di nce of proportions (Sixmo — SL BPN) was greater than —0.20.

The proportion of respond as 87.6% in the SL BPN group and 96.4% in the Sixmo group. The 2-sided
95% CI (0.009, 0.16Kth roportion difference (Sixmo — SL BPN) was well above the pre-defined
successful margin fm inferiority.

Furthermore, aft ablishment of non-inferiority, superiority of Sixmo over SL BPN was tested. The
.
proportion of r ders was statistically significantly higher in the Sixmo group (P = 0.034).

Results {IK sitivity analyses were consistent with the primary efficacy results. In each analysis, the
proporti responders was numerically higher in the Sixmo group compared with the SL BPN group,
and n@ riority was demonstrated in each case. The superiority of Sixmo over SL BPN was established
fo population, the primary analysis population (P < 0.05). However, the p-value was not

icant based on the completer’s analysis or the PP population, largely due to smaller sample sizes.



Table 12

SLEPN Probuphine Proportion Difference (9503 CI) P Value
Category n (%) n (%) Probuphine - SL BPN (2-Sided)®

ITT Population
(with Primary [20% Eelative Penalty] Imputation Method for Missing Urine Testing Results) b

N 89 g4 @
Responder 78 (87.6) 81 (96.4) 0.088 (0.009, 0.167) 0‘03%
Non—responder 11(12.4) 3(36) £\

ITT Population
{with 10% Relative Penalty Imputation Method for Missing Urine Testing Resul@

N 59 24 Y S

Eesponder 78 (87.6) 81 (964) 0.088 (0.009, 0.167) & 0.034
Non—responder 11(12.4) 3(36) 0

ITT Population @
(Based on Adjusted Monthly Window, Using Treatment Based Imputtn Method for Missing

Urine Testing Results) P
N 80 g4
Responder 78 (87.6) 81(964) O.D!S@E}_ 0.167) 0.034
Neon—responder 11124 3(3.8) 0
: -
Completer’s Analy
{(with within Treatment Based Imputation Metho Xlissing Urine Testng Results)
N 79 76 N
Responder 70 (88.6) 73 (96.1 O 0.074 (—0.008, 0.157) 0.083
Non—responder 9(11.4) 3(39
Population
(with within Treatment Based Iml:fml; Method for Missing Urine Testing Results)
; o,
Responder 66 (91.7) b 3(97.0) 0,053 (—0.022, 0.129) 0.176
Non—responder 6 {E.S:Ir\ 2(3.0)
NJ

Secondary Efficacy ResQ

Percentage of Su \With No Urine lllicit Opioid Use by Month

At each montrle ted (i.e., Month 1 through 6), most (=285.4%) of the subjects in both treatment
groups had no, illicit opioid use. At each evaluation, the proportion of subjects who had no urine illicit
opioid usesy merically higher in the Sixmo group compared with the SL BPN group (No statistically
significa krences were observed between treatment groups, except at Month 3, where the

i subjects with no urine illicit opioid use was significantly (P = 0.004) higher in the Sixmo

’8%) compared with the SL BPN group (87.6%0).




Table 13 Percentage of Subjects with No Urine lllicit Opioid Use by Month (ITT Population)

o Iicit SL BFN Probuphine
Opioid N=80 N=84 Proportion Difference (25% CI)
Visit Use® n {%a) n (%) Probuphine - SL BP™N P Value®
Month 1 Yes 34 (94.4) 80 (93.2) 0.009 (—0.057, 0.073) 0.500 b
No 5(5.6) 4(48) @
Meonth 2 Yes 79 (88.3) 80 (95.2) 0.065 (—0.015, 0.143) 0..1 ]@
No 10(11.2) 4(4.8) \
Month 3  Yes T8 (87.6) 83 (92.8) 0.112 (0.039, 0.184) d&ﬁl
Mo 11(12.4) 1(1.2)
Month 4 Yes 80 (89.9) 80 (93.2) 0.034 (—0.024. 0. 131@ 0.182
Mo 9 (10.1) 4{4.8)
Month 5 Yes 79 (88.3) 81 (96.4) 0.077 (—0.000, 0 0.056
No 10(11.2) 3(3.6)
Month 6 Yes 76 (85.4) 76 (90.5) 0.031 (—0. 0.147) 0306
Mo 13 (14.6) 8935



Table 14 Responder Rate (ITT and PP Populations and Completer’s Analysis)

SL BPFN Probuphine Proportdon DMfference (95%0 CI) P Value
Category m %0} m ([ %o) FProbuphine - SI. BPTN (2-Sided)®

ITT Population
WA imary [20%0 ative Pe 3 utation Method for ssing Urine Testng sults)
ith Pri ¥ [20%0 Relat Penalty] Imp i MMethod for Ahssing Ui Testing Resul

™ 89 24
Responder T8 (B7.6) 81 (96.4) QUOBE (0009, 0.167T) 0034
Non—responder 11 (12.4) 3 (3.5) -
ITT Population
(with 10%% Relatve Penalty Imputaton Method for Missing Urime T; Results)
™ 89 24
Responder T8 (B7.6) 81 (96.4) QUOEE (0009 7 0.034

MNon—responder 11 (12.4) 3 (3.5)
ITT Population Q
(Based on Adjusted Monthly Window, Tsing Treatment Based Iu% ion Method for Missing
Urine Testing Results)

™ B9 24
Responder T8 (B7.6) 81 (95.4) 0.@0.{3}9_ 01867 0.034
Mon—responder 11 (12.4) 3 (3.5) »

Completer’s Amalysi \

(with within Treatment Based Iniputation }Ietho-cnr hissing Urine Testing Results)

™ 7o 76 \ ¥4
Responder 70 (88.6) 73 (96.1) Q 0.074 (—0.008, 0.157) 0.083
Non—responder 9 (11.4) 3 (3.9

PP Fo oy

(with within Treatment Based Imputatiom Mgthod for Missing Urine Testing Results)

™ 72 5‘.-'\

Responder 65 (91.7) ] T 0.053 (—0.022, 0.129) 0.176
Non—responder S (8.3) )

Abbreviations: CI, confidence mnterwval; ITT, 1 niio-treat; PP, per-protocol; SL BPM | subhingual buprencaphime
* Based on the chi-square test for superiority c

In this analysis, the proportion of resp g.(s was 87.6% in the SL BPN group and 96.4% in the Sixmo
group. The 2-sided 95% CI (O. 00% of the proportion difference (Sixmo — SL BPN) was well above
n

the pre-defined successful margi on-inferiority.

Furthermore, after establlsh non—inferiority, superiority of Sixmo over SL BPN was tested. The
proportion of responders & tlstlcally significantly higher in the Sixmo group (P = 0.034).
o

Time to First Evidence ine lllicit Opioid Use

The proportion of SA@ who showed any evidence of urine illicit opioid use was 28.09% (25/89) and
14.29% (12/84) L BPN and Sixmo groups, respectively. Median time to first evidence of urine

illicit opioid u %S not be estimated for either treatment group; results of the log-rank test showed a
statlstlcally significant (P = 0.037) difference between treatment groups for event free distribution of first

ewdencea ine illicit opioid use.



Figure 5 Time to First Evidence of Urine lllicit Opioid Use
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Percentage of Subjects with No Self-Reported Use of Any KDrugs by Month

At each month evaluated (i.e., Month 1 through 6), most (27%) of the subjects in each treatment

group had no self-reported use of any illicit drugs. Except a 6, the proportion of subjects who had
no self-reported use of any illicit drugs was slightly higheji e Sixmo group compared with the SL BPN
group, with differences ranging from 1.4% to 6.3%.& erence between treatment groups was not

significant at any time point.
Measures of Craving (Desire to Use and NeeQUse VAS)

Changes from Baseline in the VAS measures v@jerived by subtracting the baseline values from the
post-baseline values; thus, negative changes were indicative of improvement. A 100 mm VAS was used
for measures of craving. As a supportive analysis, the VAS variable for desire to use was also analyzed via
MMRM methods. No statistically signii(;,g[ differences were observed between the 2 treatment groups at
any post-baseline time point for ch rom Baseline (P = 0.384). For measure of craving (need to use
VAS) No statistically significant di nces were observed between the 2 treatment groups at any post
baseline time point for chang Baseline (P = 0.505)

Measures of Withdran S and SOWS)
Withdrawal results w analyssed based on the COWS for the ITT population by month of evaluation.

Changes from Base@v the VAS score for desire to use were very small in each treatment group

throughout thg SQ n the SL BPN group, mean changes in the VAS score ranged from —0.1 at Week 20

and Week 24@ 0.3 at Weeks 4 and 8. In the Sixmo group, mean changes ranged from —0.1 (Week

8, Week 20, Week 24/EOT) to 0.2 (Week 4). No statistically significant differences were observed

between@ treatment groups at any post-baseline time point for changes from Baseline (P = 0.122).
e

Resul@

supportive analysis using MMRM methods confirmed the findings of the main analysis.



Table 15 Clinical Opiate Withdrawal Scale (COWS) (ITT Population)

Difference

SL BFN Probuphine {(Frobophine - P»
Wisit Statiztic N=ED N=84 5L BFN) Value*
Day 1 (BL) Mlzan (ST 1.0 (1.1 1.0 (1.26)
Week 4 (Change from BL) Mzan (SDV) 0.3 (2.1 0.2 {1.92)
LS Mean (SE) 0.3 (021) 0.2 {0213 —.1 5
5% CI* —0.1.0.7 —02.07 —0.6, 0.5 @
Week 8 (Change from BL) Mel=an (DN 0.3 {2,500 —0.1 (1.28)
LS Mean (SE)® 0.3 (0200 —0.1 (.21} —0 0.122
o5% CI —0.1,0.7 035,03 —-1. 1}
Week 12 {Change from BL) Mzan (ST 0.1 (2,15 0.0 {1.93)
LS Mean (SE)" 0.1 (0213 0.1 {0.21) @ 0.848
o5% C —0.3.0.5 —04. 0.5 Qﬁ, 0.5
Week 1§ {Change from BL) Mzan (SDV) —0.1 (1.90) —0u0 (1.81) &
LS Mean (SE) —0.1 {0.18) —0u0 (.19 0.1 0.804
5% CI —0.4.0.3 —0.4, D.Q —0.5. 0.6
Week 20 {Change from BL) Mel=an (DN 0.2 {2.11) —0.1 (Y
LS Mean (SE)® 0.2 (0150 —.1 (0. —.3 0248
95% CI° —0.2, 0.5 ﬁ 0.3 —0.8, 0.2
Week 24/EOQT (Change from BL)  Mean (SI) —0.1 (1587 N1.51)
LS Mean (SE) —0.1 (0.16) ol (0.17) —00 00232
o5% C —0.4.03 —0.4, 0.2 —0.5. 0.4
On Day 1, the mean SOWS score was 2.2 and 2.7 in BPN and Sixmo groups, respectively. With a

total possible score of 64, these values indicate that baséd on subjective assessment, subjects’
withdrawal symptoms were well controlled at Bas@.

Changes from Baseline in the VAS score were small‘in each treatment group throughout the study. In the
SL BPN group, mean changes in the VAS re ranged from —0.4 at Week 16 to 0.4 at Week 8. In the

Sixmo group, mean changes ranged fror& (Week 8) to 0.3 (Week 4). Except at Week 8, differences
between the 2 treatment groups were ally small at each post-baseline time point for changes from
Baseline (P = 0.252). At Week 8, t ence was marginally significant in favour of Sixmo (P = 0.068).

Results of the supportive analysi g MMRM methods confirmed the findings of the main analysis.

{
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Table 16 Subjective Opioid Withdrawal Scale (SOWS) (ITT Population)

Difference
SL BFN Frobuphime {(FPFrobophine - P

Wit Statistic N=Er N=84 SL BPN) Vaklnye*
Day 1 {BL) Bdeam (5D 131 ((3.15) 2.7 (5 B4)
Wesk £ (Change from BL) Bdeamn (ST 0.3 (3.51) 3.5 (5.50)

LS Meam {SE)" 0.3 (0.5E) a3 (0599 a1 0925

5% CI* —04a. 14 —0.5 15 —1.6, I@
Wesk E (Chanze from BL) Bdeam (5D} 04 (5.6F) —1.1 (3.39)

LS Meam (SE)X 0.3 (047 —1.0 (4B} i 4 @ 0068

o5SL I —0.7.1.2 —19, —0.0 éﬂ.l
Wesk 12 (Change from BL) Bdeam (5I0) —0.1 (4.15) —D.4 (5.53)

LS Mieam (SE)F —0.1 (0513 —4 [(D.53F) O —0.2 0772

F.1.2x

052, CI* —1.2. 0.0 —1.4, 0.7 —1.7.
Week 16 (Change from BL) Mean (5D} —0.4 (2.25) —0.3 ::‘.%

LS Mean (SE)* —0.5 (0,507 —0.2 (0N a3 0.687
052, CI* —1.4 0.5 —L.;é —1.1. 1.7

Wesk 20 (Changs from BL) Mean (5D} —0.1 (4.47) —0 3
LS Mean (SE)* —0.1 (0.43) AN\ 43) —0.7 0.252
o5°; CI* —0.9, 0.7 &L.?. 0.0 —1.2. 0.5

Week 24EOQT (Change from BL) Mean (SIN) 0.1 (5.25) 163
LS Mean (SE)* 00 (0.52) @—O.ﬁ- (0.549) —0.5 0.425

L A
o5%e CI* —=1.0. I.A —1.8, 0.5 —2.1.09

Accurate and rapid assessment of opioid withdrawal is imp0Ogtant in the clinical management of opioid
dependent patients COWS is a valid instrument with sensitivity to detect mild opiate withdrawal.
No statistically significant differences were observed between the 2 treatment groups at any
post-baseline time point. The subjective scale Sogalso demonstrated that similar improvement with
Sixmo compared to SL BPN no statistical differ as seen between the groups, fluctuations between
the groups for both COWS and SOWS was IOWQ

SOWS is a reliable and valid instrument &ss opioid withdrawal during rapid detoxification. As the
baseline levels were very low at baseli £n) population most suitable for treatment is one which is
already well controlled with low cr viéjverall there is no difference seen between Sixmo and SL BPN
for COWS or SOWs at week 24. b

Supplemental SL BPN U
A total of 28 (16.2%) bj& 13 (14.6%) in the SL BPN group and 15 (17.9%) in the Sixmo group, used
supplemental SL BP Kg the study. The study was designed to allow complete investigator discretion
for supplemental use without any restrictions. Overall, the number of episodes of supplemental
SL BPN use ra e@h 1 episode (5 [2.9%] subjects) to 21 episodes (1 [0.6%] subject). The mean dose
of supplemengal BPN dispensed per episode was 27.7 mg (range: 4.0 to 84.0 mg). The use of
supplem i BPN was also site-specific; 21 of the 28 subjects who used supplemental SL BPN came
from 2 s% ite 007 and Site 011), accounting for 12 of the 13 subjects in the SL BPN group who used
|

suppl SL BPN and 9 of the 15 subjects in the Sixmo group.

As ested by the FDA, the subjects who received supplemental SL BPN were analyzed after database
loék to determine if they had previous history of supplemental SL BPN use 6 months prior to enrollment
into the study. Of the 28 subjects who used supplemental SL BPN during the course of the study, it was
confirmed with the clinical sites treating these subjects that none of them took supplemental SL BPN
during the 6 months leading up to their entry into the study.



Table 17 Use of Supplemental SL BPN by Subject (ITT Population)

Treatment Subject
Croup Number Number of Dispenzing Epizodes (Tablets Dizpensed per Epizode)
SL BPN 004-001 2 episodes (1, 3 tablets)

007-001 4 episodes (22, 12,9, 15 tablets)
007-011 2 episodes (5, 5 tablets)

007-012 3 episodes (5, 8. § tablets)

007-013 2 episodes (10, 10 tablets) @
007-024 6 episodes (5, 7. 5, 7. 7. 10 tablats) %

007-026 4 episodes (10, 10, 4, 13 tablets) ¢

011-002 4 episedes (7, 10, 11, 28 tablets) \

011-006 4 episedes (10, 15, 15, 15 tablets)

011-010 5 episedes (10, 10, 10, 28, 28 tablets) O

011-013 T episodes (10, 10, 28, 2810, 28, 6 tablets)

011-01% 3 episodes (10, 10, 25 tablets) Q

011-019 5 episodes (10, 18, 28, 28, 28 tablets) &
Probuphme 003-001 1 episode (14 tablats)

005-029 6 episodes (7, 14, 30, 30, 30, 30 tablets)

007-004 1 episode (11 tablats)

007-005 2 epizodes (7, 7 tablets) @

007-008 2 episodes (6, 3 tablets)

007-014 1 episede (4 tablets) {

007-016 1 epizode (10 tablats) @

007-01% 1 episode (5 tablets)
007-021 6 episodes (6, 10, 8, 10, 15, 12 tablets)

011-014 4 episodes (10, 28, 28, 28 tablets)

011-023 5 episedes (15, 28, 28, 28, 28 mblet:Q
016-006 7 episodes (4, 15, 28, 30, 28, 29, 2 )

b
Treatment Subject \
Group Number Number of Dizpenzing Epiﬂﬂ'nhl@t: Dizpenzed per Epizode)
019-008 21 episodes (7, &, 12, 40, EE.W-i. 14,9,11,7,9,10,5,9,4, 7. 7, 8, 7, 7 tablets)
021-007 & episodes (14, 14, 30, 30 0 tablets)

023008 5 episodes (12. 18, 60, G0N0 tablets)

o

Additional Unscheduled Visits to %ln Counselling

A total of 25 (14.5%) subjects, 1@6%) in the SL BPN group and 12 (14.6%) in the Sixmo group,
received supplemental counsell@a east once during the study. Of these 25 subjects, most had <4
counselling sessions (22 subjgctS®=88.0%). Use of supplemental counselling was comparable between the

2 treatment groups. Q
Urine Toxicology Résults fer Other Drugs of Abuse

For each drug teste@st of the subjects in each treatment group had negative urine toxicology results
at the scheduled@andom urine toxicology evaluations. The drug with the highest proportion of
*
positive result % cannabinoids. The urine toxicology profile for other drugs of abuse was comparable
< tr'

between the

O

Treatm iIscontinuation

atment groups.

Th c@ative proportion of subjects who discontinued the study during the Maintenance

d (i.e., through Month 6) was <5% in each treatment group. During Month 7, all but 8 subjects had
completed the Follow-Up Period and were discontinued from the study. All subjects were out of the study
by Month 8.

Table 18 Cumulative Proportion of Subjects Discontinued by Month (ITT Population)



SLBFPN Probuphine Total
N=80 N=84 N=173

Time n (%) n (%) n (%)
Month 1 (Day 28) 0 0 0
Meonth 2 (Day 56) 1(1.1) 1(1.2) 2(1.2)
Meonth 3 (Day 84) 1(1.1) 2(24) 31T b
Month 4 (Day 112) 1(1.1) 3(3.6) 4(2.3) @
Month 5 (Day 140) 2(22) 3(3.6) 2w %
Meonth 6 (Day 168) 4(4.5) 3(3.6) T(4.0 \
Meonth 7 (Day 196) 84 (94.4) 81 (96.4)
Month 8 (Day 224) 89 (100.0) 24(100.0)

Summary of main studies

The following tables summarise the efficacy results from the mai@dies supporting the present

application. These summaries should be read in conjunction wiQm

as the benefit risk assessment.

Study PRO-805

discussion on clinical efficacy as well

o>

Title: A Randomized
Opioid Dependence

, Double-Blind, PIacebo—ControIIeN/Ivulti—Centre Study of Sixmo in Patients with

Study identifier

PRO-805

O

This was a randomizedQﬂble—blind, placebo-controlled, multicentre US study

Design
in adult subjects with untreated opioid dependence.
y -
Duration of m irWse: 24 weeks
Duration -ih phase: 10 days
Duration nsion phase: 2 week follow up
Hypothesis Test of riority to placebo
yp f upgriority to p

Treatment groups

d

Endpoints an
definitions

4-5 cebo implants

24 weeks duration, 55 subjects
randomized, 17 subjects completed
study. Supplemental SL BPN allowed.

\*5 Sixmo implants

24 weeks duration, 108 subjects
randomized, 71 subjects completed
study. Supplemental SL BPN allowed.

The cumulative
distribution
function of the
percentage of
opioid-negative
urine samples for
Weeks 1 through
16.

Primary
endpoint

Urine samples were collected thrice
weekly throughout the study.
Authenticity of urine specimens was
verified at the site by measurement of
urine temperature. Missing urine samples
were imputed as opioid-positive. If a
subject withdrew from the study, urine
samples from that point onwards were
considered positive.




Key secondary

endpoint dis

The cumulative

function of the
percentage of
opioid-negative
urine samples for
Weeks 17
through 24.

tribution

Other
endpoints

The proportion of
study completers.

Weeks abstinent

Withdrawal
symptoms and
cravings (SOWS,
COWS, VAS)

Physician and
subject rated
global

improvement

RS

Database lock

Not stated

7

Results and Analysis

Analysis description

=~

Analysis population
and time point
description

Intent to treat at 16 weeks wy endpoint)

9
N
Ko

Plac@

&

(Weeks 1-24)

0.51), minimum
0, maximum 16

0.53), minimum
0, maximum 20

Treatment Sixmo
group
Number of SQ 108 (Difference)
subjects 4
Percentage of ﬁ\Redian 20.8, Median 40.7, p=0.0361
opioid-negati e(_}mean 28.3 (SE mean 40.4 (SE
urine samplﬁ 3.97), minimum 3.15), minimum
Weeks 1 0) 0, maximum 92 0, maximum 98
16.
e\
Perc \Qgé of Median 0.0, Mean | Median 4.4, Mean | p=0.0004
opi ﬂnegative 10.7 (SE 3.19) 29.0 (SE 3.34),
samples for | minimum O, minimum O,

W s 17 maximum 92 maximum 100
through 24

roportion of n=17, 30.9% n=71, 65.7% p<0.0001
study completers
(Weeks 1-24)
Total number Median 1.0, Median 2.0,
weeks abstinent mean 2.7 (SE mean 4.3 (SE

Maximum period
of continuous
abstinence in

Median 1.0,
mean 1.3 (SE
0.21), minimum

Median 1.0,
mean 1.9 (SE
0.25), minimum

weeks 0, maximum 7 0, maximum 17

Repeated LS Mean 3.4 LS Mean 2.3 Treatment effect
measures (SE 0.29) (SE 0.20) p=0.0004
ANCOVA COWS

Repeated LS Mean 6.5 LS Mean 4.1 Treatment effect
measures (SE 0.73) (SE 0.52) p=0.0039

ANCOVA SOWS




Repeated LS Mean 15.8 LS Mean 9.9 Treatment effect
measures (SE 1.58) (SE 1.09) p=0.0009
ANCOVA VAS

Self-rated global | Very much Very much p<0.0009
improvement improved-37.8% | improved-65.2%

EOT Much Much

improved-40.0%
Minimally
improved-17.8%
No change-4.4%
Missing-18%

improved-23.6%
Minimally
improved-6.7%
No change-1.1%
Missing-18%

Ky

’.\%

lllicit drug use
self-report EOT

19 (34.5%)

44 (40.7%)

Study PRO-806

nﬁgm,
juana and
(@Zaine most
commonly
N

N

Title: A Randomized, Placebo and Active-Controlled, Multi-Centre Study@(mo in Patients With

Opioid Dependence

Study identifier

PRO-806

Design This was a 3 arm, randomized, double-bligdNplacebo-controlled and
active-controlled, multicentre US stud mo in adult subjects with
untreated opioid dependence.

Duration of main phase: Q%eeks

Duration of Run-in phase: \\ 16 days SL BPN induction

Duration of Extension phﬁ 5 weeks follow-up
Hypothesis Test of superiority to and non-inferiority to SL BPN

Treatments groups

Group A (Blinded)

X

{\1?“

4-5 Sixmo implants for 24 weeks.
Supplemental SL BPN allowed. N=114 (ITT).
73 subjects (64%) completed study.

Group B (Blin W

4-5 Placebo implants for 24 weeks.
Supplemental SL BPN allowed. N=54 (ITT). 14
subjects (26%) completed study.

D\
Group C @1 label)

Endpoints and
definitions

AN
»b\(/
Q

\\
(\’0

12 to 16 mg/day SL BPN for 24 weeks.
Supplemental SL BPN allowed. N=119 (ITT).
76 subjects (64%) completed study.

Cao- ary

int

#1

Urine toxicity results for illicit opioids without
imputation of positive values based on subject
self-reported data in the Sixmo and placebo
groups from Weeks 1 through 24. [The
cumulative distribution function (CDF) of the
percentage of urine samples that were
negative for illicit opioids at 24 weeks (from
Weeks 1 through 24) in Groups A and B.]

Co-Primary
endpoint

#2

Urine toxicity results for illicit opioids with
imputation of positive values based on subject
self-reported data in the Sixmo and placebo
groups from Weeks 1 through 24. [The CDF of
the percentage of urine samples negative for
opioids from Weeks 1 through 24 for treatment
groups A and B with imputation based on
subject self-reported illicit drug use data.]




Key secondary Urine toxicity results for illicit opioids in the
endpoint #1 Sixmo and placebo groups from Weeks 1
through 16 and Weeks 17 through 24. [The
CDF of the percentage of urine samples that
were negative for illicit opioids over Weeks 1
through 16 for Sixmo versus placebo and the
CDF of the percentage of urine sampl at
were negative for illicit opioids ove s 17
through 24 for Sixmo versus place
Key secondary | #2 Urine toxicity results for illicit,6pioids in the
endpoint Sixmo and SL BPN groups fr@eeks 1
through 24. [The differen roportions of
urine samples that wer ive for illicit
opioids over 24 wee f theatment for Sixmo
versus SL BPN (norﬁe}' rity assessment)]
A
Other The proportion oN@y completers for Sixmo
endpoints versus pIaceb@ or Sixmo versus SL BPN.
Other Mean perc%&ge of urine samples that were
endpoints negativ illicit opioids
Other Mea s of abstinence
endpoints
Other N@na’ximal period of continuous abstinence
endpoints
Other \ jthdrawal symptoms and cravings (COWS,
endpoints NSOWS, VAS)
N
Other \) Subject- and investigator-assessed global
endpoints Q impression
Database lock Not stated K)
Results and Analysis 0(}
Analysis description | Primar lysis
Analysis population Inte treat at 24 weeks (Primary endpoint)

and time point
description

"

Descriptive
statistics and
estimate variabili \

&

<

@tment group | Group A Group B Group C
N Sixmo implants | Placebo SL BPN
implants
Number of 114 54 119
subject
Percentage Median 20.28, Median 9.03, Median 16.33,
negative urines mean 31.21 (SE mean 13.41 (SE mean 33.48 (SE
weeks 1-24 2.968), minimum | 2.562), minimum | 3.103), minimum
0.0, maximum 0.0, maximum 0.0, maximum
98.6 97.3 98.6
Percentage Median 28.27, Median 13.39, Median 18.7,
negative urines mean 34.74 (SE mean 17.13 (SE mean 36.21 (SE
weeks 1-16 3.045), minimum | 2.658), minimum | 3.235), minimum
0.0, maximum 0.0, maximum 0.0, maximum
97.9 95.9 97.9
Percentage Median 0.0, Median 0.0, Median 6.34,
negative urines mean 24.17 (SE mean 5.92 (SE mean 28.00 (SE
weeks 17-24 3.238), minimum | 2.793), minimum | 3.229), minimum

0.0, maximum
100

0.0, maximum
100

0.0, maximum
100




Proportion of
study completers

73 (64%) 14 (25.9%) 76 (63.9%)

LS Mean 35.096
(2.754)

Mean % negative
urines weeks

LS Mean (SE)
35.998 (2.845)

LS Mean (SE)
14.363 (3.780)

1-24
Total # weeks Median 2.0, Median 0.0,
abstinent (Weeks | mean 4.5 (SE mean 1.6 (SE

1-24) 0.59), minimum 0.49), minimum
0, maximum 23 0, maximum 22
Self-rated Very much Very much

Clinical Global
Improvement at
end of treatment

improved 41.2% | improved 25.9%<

Much impro
33.3% &

Much improved Much improved

30.7% 24.4%
Minimally Minimalng Minimally
improved 8.8% .7% | improved 7.6%

impro’é

No change 2.6% | Nopschange 9.3% | No change O
Physician-rated Very much V much Very much
Clinical Global improved 50.0% roved 22.2% | improved 48.7%
Improvement at
end of treatment | Much improved Cbuch improved Much improved
14.9% 4.8% 18.5%
Minimally Minimally

Minimally
improve 2%

improved 20.4%

No change

improved 7.6%

No change 2.5%

No @ge 5.3%
PN 18.5%
N

Effect estimate per
comparison

Proportion of
study complet%,
) |

§<mo vs placebo

Treatment effect detected
p=0.0002

Sixmo vs SL BPN
Significant treatment effect
not detected p=0.6211

Mean % neg e

Sixmo vs placebo
Treatment difference
(95% Cl) 21.6345 (12.51,
30.75) p<0.0001

Sixmo vs SL BPN
Treatment difference (95%
Cl) 0.9017 (-6.36, 8.16)
p=0.8070

N\

urinesw& 24
N

Me otal #

Wi s abstinent
Qe s 1-24)

Sixmo vs placebo
Treatment difference
(95% CI) 3.5751 (1.78,
5.37) p=0.0001

Sixmo vs SL BPN
Treatment difference (95%
Cl) 0.2648 (-1.17, 1.70)
p=0.7158

9
N
Ko

N

NCOWS change

Sixmo vs placebo

Sixmo vs SL BPN

from baseline

Treatment effect Treatment effect
IS Q demonstrated demonstrated
\ LS Mean Sixmo -0.01, LS Mean Sixmo -0.01, SL
placebo 2.43 BPN -0.84

P-value <0.0001

P-value = 0.0005

SOWS change

Sixmo vs placebo

Sixmo vs SL BPN

from baseline

Treatment effect
demonstrated

Treatment effect
demonstrated

LS Mean Sixmo 5.58,
placebo 10.30

LS Mean Sixmo 5.58, SL
BPN 2.89

P-value <0.0001

P-value = 0.0006

VAS change from

Sixmo vs placebo

Sixmo vs SL BPN

baseline

Treatment effect
demonstrated

Significant treatment effect
not demonstrated




LS Mean Sixmo 11.17, LS Mean Sixmo 11.17, SL
placebo 28.77 BPN 7.59

P-value <0.0001 P-value = 0.0543

Analysis performed across trials (pooled analyses and meta—analysisb

Pooled PRO-805/ PRO-806 Results @

.
The curves for the CDF with imputation for subject illicit opioid self-report are shown(Ne pooled
Studies PRO-805 and PRO-806 below O

100 N

Percentoge of Patients

o 10 20 S0 20 &0 0 80 30 1400
Percentage of Uring Zamples Megative for Opioids in Weesks 1—24
Treatment — Pro %c — Placeba —— SL BFHM

Figure 6 Cumulative Distribution% on of the Percentage of Urine Samples Negative for

Opioids in Weeks 1 - 24, with ion for Subject lllicit Opioid Self-Report: Studies
PRO-805 and PRO-806 Presen dividually (ITT Population)

‘0

Fercentage of Patients

T
20 30

Percentage of Urine Somples Negative for Opiocids in Weeks 1-24
Treatrment Study: PRO—805, Tri:Flacebo — Study: PRO—B05, Trt:Frobuphine
— Siudy: PRO—806, Tri:Placebs —— Study: PRO—B0E. Trt:Probuphine

— Siudy: PRO—806, Tri:5L BEFH



For the pooled analysis, a statistically significant difference between the Sixmo and placebo groups was
observed (p<0.0001). There also was a significant shift with the Hodges- Lehmann estimator for percent
opioid urine negative values between the Sixmo and placebo groups of 9.2% (Cl 4.2, 16.7). Apalyses of
the data by individual study yielded similar results, which were also individually the same as ti
previously obtained as post hoc (Study PRO-805) or planned (Study PRO-806) analyses for t@ vidual
studies

*
Summary of the Significance Testing and Sample Sizes of the CDF of Percentage of Ne@ rine Results
for Opioids by Timeframe, with Imputation for Subject lllicit Opioid Self-Report, St@ RO-805 and
PRO-806 (ITT Population).

Table 19
Timeframe Probuphine IV Placebo N ‘alue?
Weels 1 to 24 L
Pooled studies 122 109@‘ <0.0001
Study PRO-8035 108 0.0142
Study PRO-806 114 % <0.0001
Weels 1 to 24, excluding self-report QV
Pooled studies 222§ 109 <0.0001
Study PRO-805 108 55 0.0142
Study PRO-806 114 54 <0.0001
Weeks 1 to 16 Q
Pooled studies 23 109 <0.0001
Study PRO-805 Xps 55 0.0305
Study PRO-806 114 54 <0.0001
Weeks 17 to 24
Pooled studies ?\L' 222 109 <0.0001
Study PRO-805 N\ 108 55 0.0004
Study PRO-806 Y 114 54 0.0002
Weeks 50 24 \
Pooled studies - Q 222 109 <0.0001
Smdy PRO-805 . N\, 108 55 0.0024
Study PRO-ED6A® 114 54 <0.0001
Weeks 9 t0 24° & ™
Pooled stugies™\, m 109 <0.0001

Study PROY%S 108 55 0.0008
St 1806 114 54 0.0001
<

N



Supportive studies

PRO-807 Open-label Probuphine N=62 24 weeks
Phase 3 extension study to | (4-5 implants)*®
PRO-805
PRO-811 | Open-label Probuphine N=85 24 w.
Phase 3 extension study to | (4-5 implants)* @
PRO-806

. \j
Study PRO-807: An Open-Label, Multi-Center Extension Study of Sixmo in Patier@ith Opioid

Dependence Q

Objectives: The primary objective was to determine the safety of Sixmo in ts who had completed
24 weeks of treatment in Study PRO-805 and who were re-treated with Séover an additional 24

weeks. Key secondary objective of the study was to determine the effica@Sixmo through PK analyses.

Study conduct: This was a 6-month, open-label extension study of{Sixmo in subjects with a history of
PRO- 805. After removal of the

went an induction period of up to 13

opioid dependence who had completed 24 weeks of treatment in
PRO-805 implantation, subjects who enrolled in study PRO-807,
days with SL BPN (Suboxone) tablets at a dose of 12 to 16

Efficacy results (based on safety population): The
samples was 39.9% over the 24-week period. \

percentage of opioid-negative urine

The percentage of study completers was 74.2% ( ubjects).

Self-reported illicit drug use was reported for 4@ of subjects at Baseline and 54.8% of subjects at the
end-of-treatment visit (Week 24).

Supplemental SL BPN was provided to Zﬁé%) subjects during the study. The mean (standard error;
SE) days of use per week and weekly d re, respectively, 0.22 (0.079) days and 2.90 (1.025) mg for
the subjects previously in the Stu 05 Sixmo group, and 0.32 (0.145) days and 4.39 (2.310) mg
for subjects previously in the Stud@- 805 placebo group. Corresponding median days of use per week
and weekly dose were, respect@, 0.00 days and 0.00 mg for the subjects previously in the Study

PRO-805 Sixmo group, and OQ ays and 0.64 mg for subjects previously in the Study PRO-805 placebo

group. Q

Opioid withdrawal smes nd cravings were well controlled at Baseline and throughout the study. At
Baseline, the mean , COWS, and VAS scores were 5.0 (out of 64), 2.8 (out of 44), and 12.3 (out of
100) respectively, ases from baseline to end of treatment were seen for all 3 scores, with mean
changes fromhﬁ' e of -2.4 (SOWS), -0.9 (COWS), and -4.8 (VAS).

Self- and -assessed CGI data indicated good control of problems with opioid use. At Visit 7 (Week
8), the p d\

the pr n of subjects who reported their opioid use and problems as either very much improved or
m oved was 72.6%

ion of subjects who reported that they had no problems with opioid use was 45.2%, and

y PRO-811: A Phase 3, 6-Month, Open-Label Re-Treatment Study of Sixmo in Opioid
Addiction

Objectives: The primary objective was to determine the safety of Sixmo in subjects who had completed
24 weeks of treatment in Study PRO-806 and who were re-treated with Sixmo over an additional 24
weeks. Key secondary objective of the study was to determine the efficacy of Sixmo through PK analyses.



Study conduct: This was a 6-month, open-label extension study of Sixmo in subjects with a history of
opioid dependence who had completed 24 weeks of treatment in Study PRO-806. After removal of the

PRO-806 implantation, subjects who enrolled in study PRO- 811 underwent an induction period of up to
16 days with SL BPN (Suboxone) tablets at a dose of 12 to 16 mg/day. Subjects were to be maintained on
a fixed dose of SL BPN for at least 3 consecutive days prior to implantation. Q

Efficacy assessments: There were no primary efficacy endpoints in this study. One secon@ icacy
t

endpoint was the PK analysis. Other secondary efficacy endpoints included percentage o
completers (i.e., retention in treatment), subject self-reported illicit drug use, supplem’e\ L BPN use,
subjective and objective withdrawal symptom scores (SOWS and COWS), opioid-cra scores (VAS),

Beck Depression Inventory 11, subject- and observer-assessed CGI scores and Pat@Satisfaction

Survey. Urine toxicology was not assessed in this study. Q

Efficacy results (based on safety population):

The percentage of study completers overall was 78.8% (67 subjects). T Q:antage of completers was
higher in subjects who had previously received Sixmo or placebo in Stud 0-806 (82.5% and 87.5%,
respectively) than in those who had received SL BPN in Study PRO@ (65.0%).

Self-reported illicit drug use was reported for 34.1% of subjects a@eline and 38.8% of subjects at the
end-of-treatment visit (Week 24); there were no significant dj nces between groups based on

previous randomization in Study PRO-806. Q
u

Supplemental SL BPN was provided to 17 (20.0%) of tr@ bjects during the study.

Opioid withdrawal symptoms and cravings were well controlled at Baseline and throughout the study. At
Baseline, the mean SOWS, COWS, and VAS score re 3.41 (out of 64), 1.72 (out of 44), and 4.3 (out
of 100) respectively; scores on the COWS drop m Baseline through the study period but increased
slightly for the SOWS (mean change from basg+0.32) and VAS (mean change +2.5).

Overall, these results indicate sustained ate control of opioid withdrawal symptoms and cravings.
At Week 24, the proportion of subjects@o exhibited no symptoms of opioid dependence as assessed by
the investigator had increased to in the prior Sixmo group, decreased to 37.5% in the prior
placebo group, and remained at o for the former SL BPN group.

2.5.2. Discussion on incal efficacy

Discussion on cliniﬁ cy: Design and conduct of clinical studies
m

Sixmo is a subcutal plant formulation of the active ingredient buprenorphine hydrochloride
(buprenorphine), g sed in a solid matrix of ethylene vinyl acetate polymer (EVA), that is intended to

provide continﬁ\ elivery of buprenorphine for 6 months.

The initialﬁ@on sought by the applicant for Sixmo is:

“Substit @v treatment for opioid drug dependence, within a framework of medical, social and
psych@cal treatment. Treatment is intended for use in adults and adolescents over 15 years of age
wh e agreed to be treated for addiction.”

ThiSshas now been amended to include only stable patients requiring no more than 8mg SL BPN, as
follows:

Sixmo is indicated for substitution treatment for opioid dependence in clinically stable adult patients who
require no more than 8 mg/day of sublingual buprenorphine, within a framework of medical, social and
psychological treatment.



The Sixmo clinical program comprises 7 studies which evaluated the safety and efficacy of Sixmo for
substitution treatment of opioid dependence.

The applicant has submitted three pivotal studies (PRO-814, PRO-805 & PRO 806) to support the
application as well as two open label extension studies to 805 and 806 (called PRO-807 and P:O—Sll

respectively). The applicant has also submitted two open label PK studies in support of this a ion.
Sixmo is an invasive, extended release product and thus carries greater risk than a sublingua aration
of buprenorphine. These added risks include insertion site reactions, infection, bleeding otential

respiratory depression, also breakage of the implant as well as its local migration have’b noted. This
is a major safety concern. Respiratory depression is of particular concern in the setti oncomitant use
m the improved

with alcohol or other respiratory depressants. These potential risks may be balal
convenience of use compared to sublingual formulations. %

Studies PRO-805 and PRO-806 were double-blind, placebo controlled stud@ﬁ a similar design, and
were conducted in opioid-dependent adult subjects who were new entra uprenorphine treatment.
Study PRO-806 contained an open-label, active comparator arm (SL bupr rphine [SL BPN]; Suboxone)
in addition to the placebo arm.

In Study PRO-805, the SL BPN induction period was 10 days. Aft@itial titration, subjects were
restricted to a fixed daily dose of 12 to 16 mg/day by the end e induction period. Subjects requiring
doses outside this range were excluded from the study. In 0-806, subjects were also restricted
to maximum induction doses of 12-16 mg per day after jni titration. In this study, induction was
completed within 16 days. It is noted that an inducti @

mirror typical clinical experience with SL BPN, Where§§sfactory stabilisation could require a longer

ilisation period of 10 to 16 days may not

period of time in this heterogenous patient group

Study PRO-814 was a double-blind, double-du@ active (SL BPN)-controlled study in a subpopulation
of opioid-dependent adult subjects who hwien previously stabilized on SL BPN (at doses of 8 mg/day

or less for at least 90 days). C

A total of 626 patients were treated in hree pivotal studies.
The applicant chose the dose base@study TTP-400-02-01, PK data from this study suggested that the
steady state concentration with

8 mg/day. Titan hypothesized't due to continuous receptor stimulation and adequate receptor
occupancy at a dose of 4 Q implants, clinically meaningful efficacy could be achieved.
udi

o implants (Day 21) was comparable to trough levels of SL BPN at

Subjects in all Phase 8,st were to meet the Diagnostic and Statistical Manual of Mental Disorders
Fourth Edition, Text iSion (DSM-1V-TR) definition for current opioid dependence. Subjects meeting the
DSM-1V-TR definiti Péc

nicotine (e.g.,eal ol, sedatives) were excluded from the study, although current abuse of other
substances w&t exclusionary. The phase 3 studies enrolled male and female opioid-dependent
subjects gg\ tween 18 and 65 years.

urrent dependence on any other psychoactive substances other than opioids or

The st 0-805 and PRO-806, enrolled opioid-dependent adult subjects who were starting

treat with opioid substitution therapy and who were new entrants to therapy with buprenorphine.
1 were not eligible if they had previously received pharmaceutical treatment for opioid

d ndence within 3 months of study start (e.g., methadone or buprenorphine). The majority of subjects
in these studies reported heroin as their primary opioid of abuse. This reflects the current pattern of opioid

abuse in Europe.

Study PRO-814 enrolled a clinically stable subpopulation of opioid dependent subjects in the maintenance
stage of treatment. Subjects were required to be on SL BPN treatment for at least the previous 6 months,
and had received a stable dose of 8 mg/day or less SL BPN for at least 90 days prior to randomisation. In



addition, the treating physician must have considered the subject “clinically stable,” and the
determination must have been supported by abstinence from opioid use (assessed by urine toxicology)
for the last 90 days and the absence of withdrawal symptoms and opioid craving at study entry. The most
common primary opioid of abuse was prescription opioid pain relievers (74.4%), followed by heroin

(21.0%). Seven (4.0%) subjects had “other” reported as the primary opioid of abuse. This is imtrast

to the opioid abuse pattern in Europe where 80% of opioid-addicted treatment entrants cite E as

their primary drug of abuse (European Drug Report 2017). However as the indication has b ended
to patients who require no more than 8 mg/day of sublingual buprenorphine dose, thig therefore
not benefit patients requiring higher maintenance doses of SL BPN. S\

Specifically, in Studies PRO-805 and PRO-806, approx. 62.5% abused heroin whe 7.5% abused

prescription opioid pain relievers. Whereas for study 814, approx. 74% of pat@@s ed prescription
opioid pain relievers as the primary opioid of abuse whereas 21% reported oimuse.

The study protocols of 805, 806 and 814 allowed administration of supplen@( SL BPN, where clinically
indicated, for subjects in all treatment groups. Subjects who required s mental SL BPN >3 days per
week for 2 consecutive weeks, or 28 days of supplemental SL BPN over 4 secutive weeks were eligible
to receive one additional (5th) implant. (

The randomised trials were conducted at a number of sites in t @‘ and the applicant stated that they
were conducted in accordance with Good Clinical Practice.

Study PRO-805 objectives Q

The primary objective of Study PRO-805 was to determin€ the efficacy of Sixmo versus placebo in the
treatment of subjects with opioid dependence over.l6 weeks of treatment. The key secondary objective
was to determine the efficacy of Sixmo versus pI@y in the treatment of subjects with opioid
dependence over treatment Weeks 17 through«24."®ther secondary endpoints assessed the proportion of
study completers, mean weeks of abstine and continuous abstinence, withdrawal symptoms and
cravings (mean total scores on SOWS, C VAS), physician- and subject-rated global improvement
and plasma sample results for buprenogphige and norbuprenorphine levels (Taken 12-24 hours after most
recent SL BPN dose). 3

The endpoints measured in Stud Q-SOS were appropriate to the stated objectives of this study and
mirror real-world clinical assei@m of this condition. They are also similar to the endpoints used in

previous sublingual buprenorpfine trials which have supported authorisation of this substance.

The sample size calculation ok into account the drop-out rates in the published SL BPN trials (30-50%0).
Study PRO-806 objectives

The primary objeftive of study PRO-806 was to confirm the efficacy of Sixmo versus placebo in adult
subjects with D stic and Statistical Manual of Mental Disorders IV text revision (DSM-1V-TR) defined
opioid demn& over Weeks 1 through 24 of outpatient treatment through the assessment of
thrice-we mrine toxicology results and subject self-reported illicit drug use data.

The k% ndary objectives were to evaluate the efficacy of Sixmo versus placebo in adult subjects with
D -defined opioid dependence over Weeks 1 to 16 and Weeks 17 to 24 of outpatient treatment
gh the assessment of thrice-weekly urine toxicology results and to demonstrate non-inferiority of

Sixmo versus SL BPN in adult subjects with DSM-1V-TR-defined opioid dependence over Weeks 1 through

24 of outpatient treatment through the assessment of thrice-weekly urine toxicology results.

Measuring efficacy up to 16 weeks and from 17 to 24 weeks is considered appropriate to the formulation
of this product as well as the condition treated.



The endpoints measured in Study PRO-806 were comprehensive and appropriate to the stated objectives
of the study. Withdrawal symptoms and cravings were measured using validated scales (mean total
scores on SOWS, COWS, VAS) in both Study PRO-805 & PRO-806.

A potential limitation of the primary outcome measure in Studies PRO-805 and PRO-806 is th
samples were not directly observed in these studies. Assessment of urine temperature alone is
crude authenticity measurement and cannot control for substitution of samples that have bee
by storage close to the body or other methods such as storage in an insulated container, itionally,
urine toxicology assessments detected only “opioids” and could not further delineate 5\@1 BPN or

other opioids.

Slightly more women were enrolled in Study PRO-806 compared to Study PRO-80 @/0 versus 31.3%).
Additionally, a greater proportion of these women were randomised to placeb an*Sixmo or SL BPN. A
greater proportion of participants in this trial were white compared to Stud 05 (82.6% versus
74.8%). The median age and age range across the two trials is similar. 6

The baseline characteristics of the participants enrolled in Studies PRO- and PRO-806 are similar to
those recorded in the 2017 EMCDDA report and therefore, results ob@ed should be generalizable to the
European population of opioid users.

Study PRO-814 objectives Q

The primary efficacy variable was a test of non-inferiority mo (active treatment) versus SL BPN
(control treatment) was conducted using 20% non-infe y'limit. After the non-inferiority was
demonstrated, a chi square test was used to test for\ ority.

The choice of non-inferiority margin for the variah
opioid abstinence following complete withdraw;

@ as based on studies indicating rates of continued
“about 18 to 31% (Breen et al. 2003, Senay 1977).
Although limited data are available on abrupt drawal, published survey data indicate an abstinence
rate of about 15% (Winstock et al. 2011)mddition, the applicant conducted a survey of addiction
experts to estimate the proportion of pat@tj, who have been on a stable dose of 8 mg or less of SL BPN,
expected to maintain abstinence afte%upt discontinuation of the SL BPN. The results indicated that
clinicians would expect that a med nly 25% of clinically stabilized patients would not relapse (i.e.,
maintain clinical stability) to illici d use if these patients were taken off their stable dose of 8 mg or
less of SL BPN/day. Based on @ data, the 20% margin was selected.

a subject with no more thal of 6 months with any evidence of illicit opioid use (based on a composite of

The applicant chose a reser as the primary endpoint in study 814, where a responder was defined as
both urine toxicology testing results and self-report results). This endpoint was chosen based on a survey
of addiction speciali ho considered this level of drug use consistent with patients responding to
treatment in clin@actice. The urine sampling scheme in this study included 6 regularly scheduled

*
(monthly) vis& ing the 24-week treatment phase, plus 4 randomly scheduled visits.

Overall the ent arms were balanced with respect to demographic factors and proportion of those

with her d opiate pain prescription drugs dependency. The efficacy showed non inferiority to SL BPN
howe@ re several issues required for further clarification.

y data and additional analyses
Pivotal studies PRO-805 and PRO-806
Primary efficacy was assessed by examining urine toxicology for illicit opioids.

The primary efficacy endpoint in Study PRO805 was the CDF of the percentage of urine samples that were
negative for illicit opioids for Weeks 1 through 16. Whereas study 806 had co-primary efficacy endpoints.
These were the CDF of the percentage of urine samples that were negative for illicit opioids for Weeks 1



through 24 in the Sixmo and placebo groups (co-primary #1), and the CDF of the percentage of urine
samples that were negative for illicit opioids for Weeks 1 through 24 in the Sixmo and placebo groups with
imputation based on subject self-reported illicit drug use data.

In Study PRO-805, analysis of the primary endpoint [CDF of the percentage of opioid-negative.urine
samples (Weeks 1 to 16)] revealed a statistically significant difference between treatments (p

which was in favour of Sixmo treatment. The key secondary endpoint was the CDF of the p
opioid-negative urine samples for Weeks 17 through 24. Again, there was a statistically si i
between-treatment difference (p=0.0004), which was in favour of Sixmo. However, e %and mean
percentage of opioid negative urine samples were much lower during the week 17 to Z{’;%e—period than
they were for weeks 1-16, implying a reduction in efficacy with time. This reductior@ icacy over time
was also seen for other endpoints (E.g. total number of weeks abstinent and %xmum period of
continuous abstinence) and in Study PRO-806. &

In Study PRO-805, 65.7% of participants in the Sixmo group completed th IIlstudy compared to 30.9%
in the placebo group. This difference was noted to be statistically signi@ at p<0.0001.

In Study PRO-805, from visit 9 until end of treatment, participants who received Sixmo implants reported
higher illicit drug use such as heroin, marijuana and cocaine. 419 V&articipants in the Sixmo group
reported illicit drug use by the end of treatment compared to 3 Qarticipants in the placebo group. It
must also be considered that there may be under-reporting o% drug use in either arm.

In Study PRO-805 data were missing for a significant numab®g of participants for the stated endpoints
Physician-rated CGl, self-rated CGI and supplementa L use, making assessment of these endpoints
difficult. For example, physician-rated CGI data Were&ing for 64% of placebo-treated participants and
31% of Sixmo-treated participants for visit 12. S@ted CGI data were missing for 65% of
placebo-treated participants and 30% of Sixm
mandated that CGIl be assessed at this visit. Lmse, despite supplemental SL BPN use being a defined
endpoint for this study, data are missing %% of participants in the Sixmo group (compared to 9% of

the placebo group). ‘ )

In Study PRO-806, analysis of the o@ary endpoint #1 [CDF of the percentage of opioid-negative

ed participants for visit 12. The study schedule

urine samples (Weeks 1-24)] rev a statistically significant difference between treatments
(p<0.0001), which was in favo IXxmo treatment. The CDF results for co-primary endpoint #2 were
fundamentally the same (p<§u ), indicating that the majority of self-reported illicit opioid data
corroborated the correspop@hi rine toxicology data. However, as occurred in Study PRO-805 also,
median and mean percent&f opioid negative urine samples were much lower during the week 17 to 24
time-period than they Were for weeks 1-16, implying a reduction in efficacy with time.

The primary end& ere supported by various sensitivity analyses.
m

Non-inferiorit ’8\ o versus SL BPN was shown in Study PRO-806 with regard to the difference in
proportions t@—\e samples that were negative for opioids over 24 weeks. The proportion of
opioid-negat urine samples was comparable for the two groups, with 31.2% in the Sixmo group and
33.5% 'QSL BPN group. The confidence interval for difference of proportions (Sixmo versus SL BPN)
W —@2, 6.197. Therefore, it can be concluded that Sixmo is non-inferior to SL BPN.

eneficial effects seen with Sixmo are not sustained throughout Study PRO-806 with a falloff in
efficacy seen from week 9. A similar trend is seen in the SL BPN group, however. Overall, participants in
the SL BPN group responded somewhat better than those in the Sixmo group. Likewise, the margin of
benefit of Sixmo over placebo seen in the early weeks of this trial is not maintained in the later weeks of
Study PRO-806.



There was a statistically significant difference in the proportion of study completers in the Sixmo (63.9%)
versus placebo (25.9%) group in Study PRO-806.

There was also a statistically significant difference between Sixmo and placebo for the mean percentage
of urine samples negative for illicit opioids for Weeks 1 through 24 (p<0.0001),
Gere

Weeks 1 through 16 (p<0.0001), and Weeks 17 through 24 (p<0.0001) for the ITT populati
were no statistically significant differences observed between Sixmo and SL BPN in the mea/@tentage
of urine samples negative for illicit opioids across all 3 time periods.

2 4
At baseline in Study PRO-806 (post induction with SL BPN), all study participants appe have had their
opioid cravings well-controlled based on median COWS, SOWS and VAS scores. O

The difference between Sixmo and placebo in the repeated-measures analysis eSults of COWS score,
SOWS score and VAS score in Study PRO-806 was statistically significant (p 1 for all 3 scores). At
the end of treatment and at follow-up, the median total COWS score in they,SLBPN group and the Sixmo
group was the same.

At the end of treatment and at follow-up, the median total SOWS scoﬂn the SL BPN group and the Sixmo
group was similar. The difference between Sixmo and SL BPN in Q,

peated-measures analysis of
results of COWS and SOWS score was also statistically signific in favour of SL BPN (p<0.0005 and
p<0.0006, respectively).

At the end of treatment, the median total VAS score in th N group and the Sixmo group was similar.
The difference between Sixmo and SL BPN in the repeat easures analysis of results of VAS score was
not found to be statistically significant (p=0.543).

At EOT in Study PRO-806 (Week 24), there was a@istically significant difference between Sixmo and
placebo for global severity of opioid depende 0.0003) and for global improvement of opioid
dependence (P=0.0002) on investigator-%slse CGl.

There was no statistically significant différence in self-assessed CGI between Sixmo and SL BPN at EOT
(Week 24) in Study PRO-806, with sin@roportions of subjects in each category of self-rated opioid use
h

and similar proportions of subjects
improved or very much improve:.
i

Likewise, there was also no sﬁ

treatment group rating their changes in opioid use as much

ally significant difference in investigator-assessed CGIl between Sixmo
and SL BPN at EOT (Week Study PRO-806. The proportion of subjects in each category of severity
prior to induction and at VQ 24, as well as the proportions of subjects reporting various degrees of
improvement at Weem were similar between treatment groups.

Despite subject di @)n and sample size being similar across the study populations in studies PRO-805
and PRO-806,s fferences in efficacy were seen in the comparable arms in these studies. Differences
in particular weretseen with respect to proportion of opioid-negative urines detected, with Sixmo
performi ‘K ell in Study PRO-806. This was despite very similar study completion rates for both

th

groups e 2 studies.

Ho, e@ﬁhe populations enrolled into both studies were not stable at baseline and non-inferiority to
al buprenorphine was demonstrated in Study PRO-806.

Study PRO-814

The primary efficacy variable was responder rate, where a responder was defined as a subject with no
more than 2 out of the 6 months of treatment evaluation with any evidence of illicit opioid use (based on
a composite of both urine toxicology testing results and self-report results).

For the primary efficacy endpoint, a test of non-inferiority of Sixmo versus SL BPN was conducted.



A non-inferiority margin of 20% was employed to define non-inferiority. After non-inferiority was
demonstrated, a chi square test was used to test for superiority.

The proportion of responders was 87.6% in the SL BPN group and 96.4% in the Sixmo group which was
quite high. The 2-sided 95% confidence interval (Cl; 0.009, 0.167) of the proportion differenceySixmo —
SL BPN) was well above the predefined successful margin for non-inferiority. Furthermore, aft
establishment of non-inferiority, superiority of Sixmo over SL BPN was tested and establlsh 034)
by chi square test. The robustness of results was supported by the completer and PP an

various sensitivity analyses. The 95% CI was well within the pre-set inferiority marglﬁ

A different primary endpoint analysis would have been preferred (percentage of ne urlne samples)

to that which was presented (responder rate). Additionally, a more conservative
samples would have been preferred i.e. imputed as positive results. However
harm reduction is accepted and the company recalculated missing urine amb' i

d for missing
eRdpoint in terms of
e which supported the
initial primary analysis.

In the study, patients were allowed to receive supplemental SL BPN an@se were dispensed in
accordance with clinical practice. The initial data show that more patients were dispensed SL BPN and an
overall greater number of tablets of SL BPN in the Sixmo arm co with placebo, however this was

clarified by the applicant and was accepted

Four subjects, 1 in the SL BPN group (Subject 007-027) a %\e Sixmo group (Subjects 001-001,
012-006, 015-012), were excluded from the ITT population®\Subject 007-027 did not receive study
medication; the other 3 subjects did not have any po\ ne evaluations and therefore did not provide
any post-baseline efficacy data.

As these patients were randomised to treatment @should be included in the ITT analysis. This was
addressed by the applicant and did not lead tc@diﬁerence in results.

Percentage urine illicit drug use (80 06 and 814):

The difference in % urine samples ne t@‘or illicit substances was recorded as a secondary endpoint
and was found to be similar at wee %ross the studies 27.89%, 31.2% (studies 805, 806). Study 806
compared with SL BPN was compdrable at 33.5%

28.09% and 14.29% in the

Study 814 reported on propor, f subjects who showed any evidence of urine illicit opioid use was
AEPN and Sixmo groups, respectively.

Retention within the study similar in both PRO-805 and PRO-806 studies (65.7% and 64%
respectively). It was h higher in study PRO-814; which documented a retention rate of 96.4%. This

was comparable to N arm which was recorded as 94.4%. This is not unexpected given that subjects
in Study PRO- 81 e on a lower daily dose of SL BPN and were a more stable OUD population.
Itis possuble e true figure for treatment failure quoted in the efficacy studies could be much higher

than tha x In this patient population, missing urine collections, missing counselling sessions,
incarcer oss to follow up and patient request could all reflect treatment failure.

Ch n om baseline in measures of craving, (desire to use and need to use) and withdrawal (Clinical

Q| ithdrawal Scale, Subjective Opioid Withdrawal Scale and Visual Analog Scale) overall
demonstrated a treatment effect for Sixmo. Similarly, the pooled analysis over Weeks 1 to 24 indicated
a treatment effect for each parameter (p<0.0001 for each parameter). Moreover, for each component
time point analysed except Week 26 (2 weeks post-implant removal), the differences between the Sixmo
and placebo groups in the pooled analysis were statistically significant.



In Study PRO-814, because subjects were controlled on 8 mg of SL BPN or less, the baseline COWS and
SOWS were very low. Consequently, with treatment, the changes observed were also low. However, this
is to be expected given the stable population and low overall level of SL BPN use.

Conclusions on clinical efficacy t

While abstinence from illicit opioids is considered an ideal outcome of the treatment of opioid @ndence,
it is often unachievable. No clinical guideline places exclusive focus on abstinence measgre‘??\ther most
published studies, treatment guidelines, and clinicians emphasize reduction in use ov & inence. The

difficulties in obtaining total abstinence have been widely acknowledged, and it is tood that “as
with other chronic conditions, opioid dependence tends mostly to follow a relapsin emitting course”
and that opioid withdrawal (rather than maintenance treatment) results in po@tcomes in the long

term (World Health Organization [WHO], 2009).

opioid use. Opioid agonist maintenance treatment, combined with psyc ial assistance, has been
found to be the most effective treatment for opioid dependence (WI—{ZOOQ) The most commonly used

opioid substitution treatments are methadone and buprenorphln er as a single agent [Subutex] or

Standard pharmacological treatment of opioid dependence aims at redu QE r ideally ceasing) illicit

in combination with naloxone [Suboxone])

Current clinical practice in treatment of opioid dependence @on reduction in use as a medically
important, and realistic treatment goal rather than on c e abstinence. Such reduction in use aims at
harm reduction (i.e., to reduce negative consequen 3

Center for Substance Abuse Treatment. Medication- As ted Treatment for Opioid Addiction in Opioid
Treatment Programs, 2005). In line with this, end;@s related to reduction of opioid use (as assessed by
urine toxicology) are recognized as suitable to'Q the efficacy of new treatments for opioid

ug use rather than prevent drug use per se,

dependence, and have been used in clinical st s leading to the regulatory approval of e.g., Suboxone
(European Public Assessment Report [EP&S}uboxone 2006).

Sixmo is a fixed dose and is not as fle @S oral dosing regimens therefore will not meet the needs of
patients who require higher doses of @pioids or when their needs change. The applicant initially proposed
that, a fifth rod can be given in pa not controlled with four implants. However, PK for a fifth implant
was not studied and the patien ation whom would benefit most from receiving a fifth implant was
unclear. This proposal has no withdrawn by the applicant. There was no formal dose finding/dose
response study conducted &t of the clinical development programme. Such a study would have been
useful to determine the e lent dose from which to transition patients to a more predictable or

specified number of Sixgno implants.

The pivotal studie nstrated superiority of Sixmo against placebo and non-inferiority compared to SL
BPN. However.t almost 1/3 of patients did not continue in studies PRO-805 and PRO-806, this could be
due to a num actors, such as, that patients were not stable on SL BPN, the dose was insufficient to
meet th r’ or they were transitioned too early to Sixmo. Also the effects appeared to wear off with
timeinS PRO-805 and PRO-806. In contrast, patients who were on stable sublingual doses of 8 mg
BPN o n study PRO-814 had a very high completion rate of 90%.

h i |cal benefit to patients for the intended indication for all patients with Opioid Use Disorder was
quUestioned. Based on the data presented and the exposure levels, the proposed medicinal product
appears to be more suitable for stable patients with lower requirements for SL BPN (8 mg/day or less).
This is now the intended population and the indication has been amended by the applicant.

It is unclear from the data presented whether there was any imbalance in the response rates in patients
who used illicit opioids or those with dependence on prescription opioids. In Study PRO-814, only 37
subjects (21%) reported heroin as their main opioid of abuse and only 15 of these subjects were



randomised to receive Sixmo Furthermore, subjects with alcohol dependency and dependency on other
substances such as cocaine and sedatives were excluded from the clinical development programme.
Therefore, the study results if true may not be generalisable to those who have a concomitant alcohol or
moderate to severe dependence on other psychoactive substances such as cocaine or sedatives.

In Studies PRO-805 and PRO-806, a reduction in efficacy was seen over time for the percentag rine
samples negative for illicit opioids, the total number of weeks abstinent and the maximum iod of
continuous abstinence. An indication in those aged 15 or more and less than 18 years is not's orted as
no data has been provided for this age-group (although it is acknowledged that opioia' %
occur at younger age group). Extrapolation from adult data to adolescents over 15 y Sf age has not
been justified and the applicant has withdrawn use in adolescents from the SmPC.O
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2.6. Clinical safety

Introduction

Buprenorphine is a member of the opioid pharmacological class. It rmacological effects are believed
to be mediated through partial agonist activity at mu (u)-opioi tors in the central nervous system
(CNS).

Buprenorphine also acts as an antagonist or partial agonis@appa (k)-opioid receptors.

The most commonly reported treatment-emergent ax events (TEAESs) reported with this
pharmacological class include constipation, insomnia, heddache, nausea, hyperhidrosis, drug withdrawal
syndrome, and pain (Suboxone 16 mg/4 mg subl@al tablets SmPC, 2016; Subutex 8 mg sublingual
tablets SmPC, 2016).

As such, certain well-characterised TEAE re anticipated and monitored closely throughout the course
of the Sixmo development program.

The primary evaluation of safety i
PRO-806, and PRO-814. In additi
have been pooled and are pres

b@on pooled data from the double-blind studies PRO-805,
ety data from the 2 extension studies, PRO-807 and PRO-811,
supportive data) separately from the 3 pivotal studies.

For the other studies, TTP-4@Q) -01 and PRO-810, safety is discussed by study.

It is acknowledged that acqubstance buprenorphine has a clearly established pharmacological profile
over several years an&a safety profile is adequately characterised. Nevertheless, the proposed use of
a novel delivery sys%t administer the active substance buprenorphine via subdermal implant is
noteworthy.

N

Patient‘e re

N

Patient ure

Th p@y evaluation of safety is based on pooled data from the double-blind studies PRO-805,
6, and PRO-814.

The primary safety population comprises 626 subjects who were randomized to receive Sixmo or placebo
implants or sublingual buprenorphine (SL BPN) in the pooled double-blind studies.

In addition, safety data from the 2 extension studies, Studies PRO-807 and PRO-811, were pooled and are
presented separately from the 3 pivotal studies (supportive data). For the other studies, TTP-400-02-01,



a first-in-man study in heroin-dependent subjects previously maintained on SL BPN, and PRO-810, an
open-label single cross-over PK study, safety is presented by study only.

A tabular overview of the clinical program with Sixmo is presented in Table 21.



Table 20 Clinical Program with Probuphine

Study Study type Objective Treatment Patients treated
(Duration)
TTP-400-02-01 PK study vs. To evaluate the | 2 or 4 Probuphine | N=12 (patients
SL BPN PK profile of implants maintained on S
Open-label, Probuphine vs. (24 weeks) BPN [8 or 1@
CT0SS-OVer SL BPN daily
(Subutex) .
PRO-8107 PK study vs. To evaluate the | Induction with SL Ni} d
SL BPN PK profile of BPN el BPN)
Open-label, Probuphine vs. (16 mg/day), then b
single cross-over SL BPN transition to 4Q
(Suboxone) 4 Probuphine o4
implants %’
Supplemental
pplemen SL
(56 days
mmq'ﬁlh’)
PRO-805 Efficacy and To evaluate Indugtmpnwith SL | New entrants to
safety vs placebo efficacy and B utex or BPN, 12-
Randomized, safety vs placebo one), then 16 mg/day SL
double-blind ition to: BPN:
Probuphine N=108 in
implants® or Probuphine
\ 4 Placebo group,
implants® N=55 in the
O Supplemental placebo group
SL BPN
(24 weeks)
g
PRO-806 Efficacy and To evaluate Induction with New entrants to
safety vs placebo icacy and 12-16 mg/day SL BPN, 12-
and vs SL BPN & ety vs placebo | BPN (Suboxone), 16 mg/day SL
(Suboxon and vs SL BPN then transition to: BPN
Randomiz (Suboxone) 4 Probuphine N=1141n
double- implants® or Probuphine
4 placebo group, N=54 in
{ implants® or SL placebo group,
BPN (12- N=119in SL
16 mg/day, as BPN group
\ open-label active
‘@ control)®
C\ Supplemental
¢ SL BPN
\_ (24 weeks)




PRO-807 Open-label To evaluate 4 -5 Probuphine N=62
extension study to | safety of serial 6- implants®
PRO-805 month treatment Supplemental
SL BPN
(Suboxone)
(24 weeks) b
PRO-811 Open-label To evaluate 4-5 Probuphine N=85
extension study to | safety of serial 6- implants® @
PRO-806 month treatment Supplemental . %
SL BPN N\
(Suboxone) {
(24 weeks) n
N
PRO-814 Efficacy and To evaluate the 4 Probuphine tients stabilized
safety vs SL BPN safety and implants and on SL BPN
(generic efficacy of daily SL placebo (8 mg/day or
equivalent to Probuphine vs SL tablets less):
Suboxone) BPN (generic placebo 1 ts N=87 1
Randomized, equivalent to and dhily SL Probuphine,
double-blind, Suboxone) lets N=89 in SL BPN
double-dummny eric group
valent to
<\ oxone)
<8 mg
O\ Supplemental
\ SL BPN
(24 weeks)
Abbreviations: BPN = buprenorphine, PK = pharmacokine = sublingual

* Study duration was planned to be 24 weeks. but was t

T€aS015.

after 8 weeks by the sponsor for administrative

® Study protocols PRO-805, PRO-806, PRO-807. and PR®811 specified that an additional implant resulting in a

total of five implants, could be inserted 1f the pati

t met pre-defined criteria. For studies PRO-805 and PRO-806,

the additional implant was to be consistent wi
placebo formulation). For the extension study
¢ The SL BPN arm was open-label.
Source: Clinical study reports (CSRs) fi
PRO-811, and PRO-814.

the Yandomized treatment for the patient (i.e., either an active or
-807 and PRO-811, the implant was Probuphine.

TTP-400-02-01, PRO-805. PRO-806, PRO-807, PRO-810.

The integrated safety analysﬂ@a performed on pooled data from the double-blind studies PRO-805,
PRO-806, and PRO-814. T ouble-blind studies were similar in design with regard to study duration
(24 weeks), Sixmo dgse @Qplants, which could be increased to 5 implants in Studies PRO-805 and
PRO-806), and the u\dose adjustments with SL BPN.

All studies enroll and female adults with DSM-1V-TR) defined opioid dependence
(DSMIV-TR-ZO(K ubjects differed with regard to disease severity.

The double-bli
treatme
their t
these

studies PRO-805 and PRO-806 consisted of subjects newly initiating buprenorphine
r'epioid dependence while Study PRO-814 consisted of subjects in the maintenance phase of
nt (stable daily dose of <8 mg of buprenorphine). Overall, Sixmo the subjects treated in
le-blind studies are considered representative of the target population for Sixmo in the
d indication.

The safety datasets include information for 626 subjects who had received Sixmo or placebo implants or
SL BPN in the pooled double-blind studies.

The rationale for combining the placebo and SL BPN groups in the statistical analysis was that such a high
percentage of subjects in the placebo group received supplemental SL BPN that there ultimately was only



a difference in the degree of exposure to buprenorphine between the SL BPN group and the placebo group
for safety issues.

The open-label SL BPN group in Study PRO-806 was not included in analyses of implant site AEs, as these
subjects did not receive implants and were therefore not at risk of implant-site adverse event?

The double-blind studies included the following comparisons:
e Study PRO-805: Sixmo implant vs placebo implant @
.
e Study PRO-806: Sixmo implant vs placebo implant vs SL BPN tablets \

e Study PRO-814: Sixmo implant + placebo tablets vs placebo implant + SL@ ablets Studies
PRO-805 and PRO-806 were double-blind, placebo-controlled studies qi@milar design, and
were conducted in opioid-dependent subjects who were new entrants¢to Buprenorphine
treatment. Only subjects who achieved a target dose of 12—-16 m@ L BPN for at least 3
consecutive days were eligible to be randomized.

Study PRO-814 was a double-blind, double-dummy, active (SL BPN)-contfolled study in a subpopulation
of opioid-dependent subjects. No induction was required in Study &814.

Table 21 Cumulative Exposure to Probuphine (Safety, tion)
PRO-805/ PRO-806/
PRO-807 PRO-807/ PRO-811 P. O—@’ PRO-811/
TTP-400-02-| Continuing | Placebo-> | Continuing | Platebo- SL BPN-= PRO-814/
01 Probuphine | Probuphine | Probuphine | Probuphine | Probuphine| PRO-810 | Probuphine Total

IAny Exposure 12 108 12 114 8 20 9 87 370
E1 month 12 102 12 112 ) g 18 8 84 356
B2 months 12 99 12 109 7 17 0 83 339
£3 months 12 96 11 1080, 7 16 0 81 331
4 months 12 87 11 103 & 7 14 0 81 315
5 months 12 81 10 % 7 14 0 81 304
6 months 0 60 3 2 7 0 1 151
&7 months 0 47 0 )54 0 0 0 0 101
8 months 0 42 0 53 0 0 0 0 95
9 months 0 41 & 08 52 0 0 0 0 923
£-10 months 0 41 0 50 0 0 0 0 91
E-11 months 0 39 Lo v 46 0 0 0 0 85
12 months 0 8 N 1 0 0 0 0 9
Abbreviations: CRF = case report form; SL BPN =sub al buprenorphine

Note: Study drug exposure 1s calculated as the gdifte of¥fiplant removal minus the date of implant msertion plus one. If the removal date 15 missing, the study
discontinuation date from the CRF is used_Fo 0-805, PRO-806. PRO-807, and PRO-811, subjects who completed their respective study are assigned
6 months of exposure in that study. Suby 1 ore than 28 weeks of exposure m a given study are recorded as 28 weeks.

Note: A month 15 defined as 365.25/12 da;

Source: Pooled safety tables, Tabl*
’\Q
* \< ’



Table 22 Demographic Characteristics for Double-blind Studies: Studies PRO-805, PRO-806
and PRO-814 (Safety population)

Study PRO-805 Study PRO-806 Study PRO-814
N=163 N=287 N=176
Probuphine Placeba Probuphine Placebo SL BPN Probuphine
N=108 N=55 N=114 N=54 N=119 N=87
Sex, n (%)
Male 72 (66.7) 40 (72.7) 72 (63.2) 31(57.4) 72 (60.5) 52 (59.8)
Female 36 (33.3) 15(273) 42 (36.8) 23 (42.6) 47 (39.5) 35 (40.2)

Race, n (%) Y
White 82 (75.9) 40 (72.7) 95 (83.3) 45 (83.3) 97 (81.5) 82(94.3) " 4 83405.5)
Black 14 (13.0) 6(10.9) 14 (12.3) 7(13.0) 16 (13.4) 334 .01 N2
Asian 0 1(1.8) 0 1(1.9) 1(0.8) 101.1) 0
American Indian or Alaskan 5(4.6) 0 3(2.6) 0 0 1( 1(1.1)
Native —

Native Hawaiian or Other 1(0.9) 0 N/A N/A N/A 0
Pacific Islander
Other 6 (5.6) 8 (14.5) 2(18) 1(1.9) 5(4.2) x 0 1(1.1)
Ethnicity. n (%) -
Hispanic or Latino 12 (11.1) 12 (21.8) 24 (21.1) 11 (20.4) 17 (14.3 3(3.4) 3(34)
Not Hispanic or Latino 96 (38.9) 13 (782) 90 (78.9) 43 (79.6) 102 84 (96.6) 86 (96.6)
|Age (years) M (
Median 330 39.0 36.0 33.0 . 320 36 37
Mean 358 393 364 352 ( 353 38 39
Range (19, 62) (20. 61) (19, 60) (19,59) i 18, 60) (21, 63.0) (22, 64.0)
Abbreviations: N/A = not applicable; SL BPN = sublingual buprenorphine w
Source: CSE. PRO-805. Table 4; CSR. PRO-806. Table 11-1; and CSR PRO-814, Table 14.1.2.1

Table 23 Substance Abuse History and Abuse Tree@QHistory, Studies PRO-805, PRO-806

and PRO-814 (Safety Population) \
PRO-805 PRO-806 PRO-814
Probuphine Placebo @mphine Placebo SL BPN | Probuphine SL BPN
N=108 N=5 ~N=114 N=54 N=119 N=87 N=89
Primary opioid of abuse, n (%)
Heroin 69 (63.9) | 34(61.9%| 76(66.7) | 28(519) | 75(63.0) | 15(17.2) 22 (24.7)
Prescription opioid analgesic 39 (36.1) (38.2) 38(33.3) 26 (48.1) 43 (36.1) 66 (75.9) 65 (73.0)
Other 0 % 0 0 1(0.8) 5(5.7) 2(22)
Not reported o W Do 0 0 0 1(1.1) 0
Abuse treatment history,” n (%) o
Yes RS 36(90.0) | 63(553) | 31(574) | 68(57.1) | 86(98.9) | 89(100.0)
No 1 4(10.0) 51(447) | 23(426) | 51(429) 0 0
Missing” P 15 0 0 0 1(1.1) 0
Addiction diagnosis®, n (%)
In the last 5 years (722) | 40(72.7) | 85(746) | 42(77.8) | 82(68.9) | 42(483) 50 (56.2)
In the last 10 years P 17 (15.7) 4(7.3) 13(114) 6(11.1) 16(13.4) | 33(37.9) 26 (29.2)
Buprenorphine treatment (years)
Median N/A N/A N/A N/A N/A 30 25
Range (min, max) N/A N/A N/A N/A N/A 0.5,10.0 04, 10.0
BPN dose at study entry (m N (%)
2 ﬁ N/A N/A N/A N/A N/A 6(6.9) 3(3.4)
4 N/A N/A N/A N/A N/A 12(13.8) 15 (16.9)
6 0‘0' N/A N/A N/A N/A N/A 8(9.2) 145
8 2 N N/A N/A N/A N/A N/A 61(70.1) 67(753)

BMI=body 1.].L'l§ mw\kbuprenorphine, max=maximum, min=minimum, N=number of subjects. N/A=not applicable, SL=sublingual
# For study P, K i referred to any drug abuse treatment. For Studies PRO-806 and PRO-814 this referred to optoid abuse treatment.

<



Limitations of the Clinical Safety Database

The main limitation of the safety database is the comparably high drop out rate of placebo versus Sixmo
subjects, and the resulting difference in study duration between the two groups in the placebo-controlled

studies PRO-805 and PRO-806.

In studies PRO-805 and PRO-806, 69% and 74% of placebo subjects, respectively, withdrew ebfrom
the study. This is contrasted by lower drop out rates of around 34-36% of Sixmo subjects i@ two
studies. The high drop out rate among placebo subjects was primarily due to treatmeqt failfiye

As a consequence placebo subjects were exposed to study drug for a shorter duratiofi{than Sixmo
subjects. However, when comparing the safety profile of the two groups, very sim patterns were
observed.

Common Adverse Events

Adverse events S’
4

Adverse Events in Double-Blind Studies PRO-805, PRO-806 and PRQl

Overview of Treatment-Emergent Adverse Events by Study @

During clinical development of Sixmo, the insertion /remov ue was modified in order to improve
the overall safety. Study PRO-805 (and the correspondin tension study PRO-807) used a prototype
blunt-tipped applicator, and an implant removal techniq iginally developed for contraceptive implants
where the implants were grasped at one end and purlbvut. Implanting physicians received training by
way of an instructional video. Starting with Study -810, improved implant insertion and removal
techniques were used. In addition, the experie @he PRO-805 and PRO-807 investigators indicated
that modifications to the applicator would be @cial. Starting from study PRO-810 onward, a sharp,
bevel-tipped applicator was used for impl insertion. The “U technique” was employed for implant
removal, and a modified, commercially ﬁ%ﬂle vasectomy clamp was used. The training provided to
implanting physicians was enhanced a uded face-to-face didactic and hands-on instruction using a
meat model. The same technique éﬂso used in the later studies PRO-806 and PRO-814. These
techniques are currently used co ially for administration of Sixmo in the US, and will also be used

for administration of the propoixmo implant in the EU.

A by-study comparison of ategories from the three double-blind studies (initial Phase 3 study
PRO-805 and the later st PRO-806 and PRO-814) is presented in Table 25, based on the pooled

safety data ase.Qﬁ\
O
&>
o



Table 24 Summary of Treatment-Emergent Adverse Events by Study for Studies PRO-805,

PRO-806, PRO-814 (Safety Population)

Study
PRO-805

Study
PRO-806

Study
PRO-814

N(%a) of
patients

Probuphine
N=108
n (%)

Placebo
N=33
n (%)

Probuphine
N=114
n (%)

Placeho
N=54
n (%)

SL BPN
N=119
n (%)

Probuphine
N=87
n (%)

5L BPN t
N=30
n (% >

90 (83.3)

44 (80.0)

82 (71.9)

36 (66.7)

86 (72.3)

50 (57.5)

63 (58.3)

28 (50.9)

32 (28.1)

14 (25.9)

NA

20 (23.0)

non-
implant
site
TEAE

81(75.0)

30 (70.9)

77 (67.5)

33(61.1)

86 (72.3)

(
42(&
S

47(528)

Any
related
TEAE"®

74 (68.5)

36 (65.5)

50 (43.9)

20 (37.0)

24 (27.6)

15(16.9)

Implant
site
TEAE

61 (56.5)

28 (50.9)

31 (27.2)

14 (25.9)

20 (23.0)

12 (13.5)

Non-
implant
Site
TEAE

52(48.1)

18 (32.7)

34 (20.8)

1120 {
O

10(115)

3(34)

Any
severe
intensity
TEAE

10 (9.3)

3(55)

9 (7.9)

Q

14 (11.8)

31(34)

9 (10.1)

Implant
site
TEAE

1(0.9)

&

N/A

Non-
implant
site

0 (83)

O

"’z@

9 (7.9)

14 (118)

3(34)

9 (10.1)

SAFs

209

0
Rt

3)

6(5.3)

3(5.6)

7(5.9)

2(23)

334

TEAEs
leading to
study
discontinu
-ation®

4 {E;b\
$

7
b 0

2(1.8)

2(3.7)

5 (4.2)

1(1.1)

Death ¢

1(0.8)

BFN = bup

T

aansHIp was missing.
Sothge: Pooled safety tables, Table 9.3.17.

& o ne; CRF = case report form, N/A = not applicable; SAE = serious adverse event, SL = sublingual; TEAE =
freatment-Smet zent adverse event
* Beflec onses provided on the AE CRF, and not on the disposition CEF.

s cenisidered by the investigator to be at least possibly related to study dmg and/or implant procedure, or for which the

In all studies, the majority of subjects experienced at least one TEAE. Generally, the frequencies of TEAEs
were similar between treatment groups. As evaluated by study, the incidence of implant site TEAEs was
notably higher in Study PRO-805 than in Study PRO-806 or Study PRO-814. The incidences of implant site
TEAEs were higher in both treatment groups in Study PRO-805 (Sixmo 58.3%; placebo 50.9%) than



those in Study PRO-806 (Sixmo 28.1%, placebo 25.9%) or in Study PRO-814 (Sixmo 23.0%, SL BPN
13.5%). A similar pattern between original (Study PRO-807) and current (Study PRO-811) techniques
was seen for the open-label studies. The lower frequencies of implant site AEs in the later studies can be
attributed to the improvements in the insertion/removal techniques between the studies which used the
original techniques, PRO-805 and PRO-807, and in the later studies using the current techniqu
PRO-806, PRO-811 and PRO-814. Of note, only the current insertion/removal techniques will tﬁed
commercially.

In all studies, the types and frequencies of non-implant site TEAEs were generally siml| %W%n
treatment groups. When comparing the frequencies between studies, Study PRO—81A&§the lowest
incidences of non-implant site TEAEs. Subjects in Study PRO-814 were exposed to renorphine for at
least 6 months before study entry, meaning that the study could have presel or patients who
tolerate buprenorphine well and also, once entered, these subjects did not h%f go through an
adjustment period of taking buprenorphine. In addition, subjects in Study be 4
and had reached a maintenance phase in their treatment. It is possible t se subjects were in better
health overall than subjects in Studies PRO-805 and PRO-806, who we t starting treatment with
buprenorphine. It should be noted, however, the types of non-implﬁsite TEAESs reported were similar

were clinically stable,

across studies (as presented in individual CSRs).

Comparison of safety for Sixmo versus SL BPN %

Studies PRO-806 and PRO-814 provide comparative safet@ r Sixmo versus SL BPN. As shown in
Table 25, the non-implant site AE frequencies were simi tween the Sixmo and the SL BPN groups.
Also, no notable differences in the pattern of indivile -implant AEs were observed.

Common Implant Site TEAEs (Pooled Double-Blin dies)

Common implant site TEAEs reported by 22%®bjects in either treatment group are summarized in

Table 26 by preferred term (PT). &

@b

2
b(\
S
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Table 25 Implant Site Treatment-Emergent Adverse Events Reported by =2% of Subjects in
Pooled Double-Blind Studies PRO-805, PRO-806, PRO-814 (Safety Population)

) Probuphine Placebo/SL BPN Total

System Organ Class N=300 N=108" N=307

Preferred Term n (%) n (%a) n (%) b
Any Implant Site TEAE 115 (37.2) 54(27.3) 160 (333) 7y
General disorders and 07 (31.4%) 46 (23.2%) 143 (28.2%4 A
administration site conditions ‘%

Implant site pain 39 (12.6) 18 9.1) 5704

Implant site pruritus 38(12.3) 15 (7.6) Séglﬁjv

Implant site erythema 32(104) 13 (6.6) \ 8.9)

Tmplant site haematoma 20 (6.5) 15 (7.6) ws (6.9)

Implant site haemorrhage 23 (7.4) 10 (5.1) N 3363

Implant site cedema 16(5.2) 5(2.5) 21 (4.1)

Implant site scar 11(3.6) 8(4.0 19(3.7)

Implant site reaction 7(2.3) 3(15 () 10(2.0)

SL BPN = sublingual buprenorphine; TEAE = treatment-emergent adverse e
* Note, subjects in the SL BPN group of Study PRO-806 are excluded from| %
did not have an implant, and were not at risk for implant site AEs. Q

A greater percentage of subjects in the Sixmo groothan in the placebo/SL BPN group (37.2% versus
27.3%) reported at least one implant site TEAQ

vsis of implant site AFs, as they

The most frequent implant site TEAEs were implant site pain (11.2% overall) and implant site pruritus
(10.5% overall). The frequencies of the indiidual implant site AEs tended to be higher in the Sixmo than
in the placebo/SL BPN group. However, thege were no pronounced differences between the two groups.

procedure and route of administral ather than to the buprenorphine, or any interaction between

buprenorphine and EVA, contai in the Sixmo product.

Related implant site TE {
]

These data indicate that the impl:a -Site/safety profile for Sixmo is principally related to the implant

In the vast majority of subj with implant site TEAEs, these AEs were considered related to study drug
and/or implant proce (Pooled safety tables, Table 8.2.3.3.1).

Implant site TEA

Implant site T, n the pooled double-blind studies are presented by intensity in Pooled safety tables,

Table 8.2.8 n the majority of subjects with implant site TEAEs, implant site AEs were mild. The

incidenc derate implant site TEAEs was similar in the Sixmo and placebo/SL BPN groups (7.4%

versu , while the incidence of mild implant site TEAEs was slightly higher in the Sixmo compared
i @aoebo/SL BPN group (29.4% versus 21.7%). Only 1 subject in each treatment group had a

implant site TEAE. The subject in the Sixmo group had severe implant site pain and implant site

ion. The subject in the placebo/SL BPN group had severe implant site pain (Module 2.7.4, Section
2.1.1.1.1).



Safety by Implant Technique (Original versus Current Technique)

The applicator and the implant technique were changed during clinical development, after Studies
PRO-805 and PRO-807 had been completed. That means that the double-blind study PRO-805 and the
respective open-label extension study both used the previous technique, while Studies PRO-8QS6,

PRO-814, and PRO-811 used the current technique. This change led to a substantial reduction e
frequencies of implant site TEAEs. Of note, only the current techniques will be used comme, , thus
the implant-site adverse reactions of Sixmo (as presented in the Sixmo SmPC) will be b the AEs
observed with the current techniques only. '\

Common Non-Implant Site TEAEs (Pooled Double-Blind Studies) é

The evaluation of non-implant site TEAEs in the pooled double-blind studies ed on the safety

population of 626 subjects treated in the 3 double-blind studies (Sixmo: 30% cts; placebo/SL BPN:

317 subjects). 0

Common non-implant site TEAEs reported by >2% of all subjects are sn@arized in Table 27 by system
organ class (SOC) and PT. {

Table 26 Non-Implant Site Treatment-Emergent Adver %ts Reported by =2% of
Subjects in Pooled Double-Blind Studies PRO-805, PR and PRO-814 (Safety
Population)

~
_ Probuphine \\.A’ln cebo/SL BPN Total
System Organ Class N=3090 S N=317 N=626
Preferred Term n (%) n (%) n (%a)
Any Non-Implant Site TEAE 200 (6 205 (64.7) 405 (64.7)
Infections and infestations 113 @ 113 {35.6) 226 (36.1)
Nasopharyngitis [8.?)v 22{6.9) 49(7.8)
Upper respiratory tract infection (gfﬁ 1) 23(7.3) 48 (7.7)
Gastroenteritis viral R \4(2_3) 8(2.8) 16 (2.6)
Influenza § 7(23) 9(28) 16 (2.6)
Bronchitis \ 6(1.9) &(2.8) 15(2.4)
Abscess limb '61 4(1.3) 10(3.2) 14(2.2)
Tooth abscess \ 6(1.9) B(25) 14(2.2)
Urinary tract infection 7(23) 6(1.9) 13 (2.1)




Probuphine Placebo/SL BPN Total
System Organ Class N=309 N=317 N=626
Preferred Term n (%) n (%) n (%)
Gastrointestinal disorders T8 (25.2) 61 (19.2) 139 (22.2)
Nausea 20(6.5) 15(4.7) 35(5.8)
Constipation 20(6.5) 9(2.8) 29 (4.6) C}
Vomiting 17(5.5) 11(3.5) 28 (4.5)
Toothache 14 (4.3) 10 (3.2) 24 (3. 86\
Diarrhoea 10(3.2) 13(4.1) B3 7
Abdominal pain upper 10{3.2) 7(2.2) &
Psychiatric disorders 64 (20.7) 68 (21.5) Aél.l)
Insommnia 26(84) 36(11.4) 2 (9.9)
Anxiety 15(49) 18 (5.7) ) ) 33 (5.3)
Depression 20(6.5) 10(3.2) ) 30(4.8)
Nervous system disorders 62 (20.1) 53(16.7) 115 (18.4)
Headache 39(12.6) 32(10. - 71(11.3)
Dizziness 11(3.6) 7 g& 18 (2.9)
General disorders and 51 (16.5) 1\ 80 (12.8)
administration site conditions
Pain 12(39) 21{3.4)
Fatigue 9(2.9) Qvﬂl (1.3) 13 (2.1)
Musculoskeletal and connective 41 (13.3) \ 39(12.3) 80(12.8)
tissue disorders N
Back pain 18(5.8) "\ 15047 33(5.3)
Arthralgia 6(1.9 N 7(2.2) 13 (2.1)
Injury, poisoning and procedural 35 ]].QV 36 (11.4) T1(11.3)
complications *
Contusion {6 ﬁ} 8(2.5) 14(2.2)
N
Respiratory, thoracic and \]39 (12.6) 23(7.3) 62 (9.9)
mediastinal disorders
Oropharyngeal pain 14(4.5) 10(32) 24(38)
Cough ( 10(3.2) 4(13) 14 (2.2)
Skin and subcutaneous fiss N 27(8.7T) 19 (6.0) 46 (7.3)
disorders R
Hyperhidrosis - 8(2.6) 6(1.9) 14 (2.2)

SL BPN = sublinguald

Source: Pooled sab 5, Table 82411

O

A total o

worphine; TEAE = treatment-emergent adverse event

ubjects overall (64.7%) reported at least one non-implant site TEAE, the frequencies in

both treﬁwt groups being 64.7%. Most frequent were TEAEs in the SOC of infections and infestations
(o) subjects overall), gastrointestinal disorders (22.2% overall), psychiatric disorders (21.1%
, and nervous system disorders (18.4% overall).

The

ost frequent non-implant site TEAEs (reported by =5% of subjects in any group) by PT were

headache (Sixmo 12.6%, placebo 10.1%), insomnia (Sixmo 8.4%, placebo 11.4%), nasopharyngitis

(Sixmo 8.7%, placebo 6.9%), upper respiratory tract infection (Sixmo 8.1%, placebo 7.3%), nausea

(Sixmo 6.5%o, placebo 4.7%), anxiety (Sixmo 4.9%, placebo 5.7%), back pain (Sixmo 5.8%, placebo

4.7%), depression (Sixmo 6.5%, placebo 3.2%), constipation (Sixmo 6.5%, placebo 2.8%), and
vomiting (Sixmo 5.5%, placebo 3.5%).



The whole pattern of TEAEs was very similar for the Sixmo and the placebo/SL BPN groups. Frequencies
of individual TEAEs tended to be higher in the Sixmo than in the placebo group. However, there were no
notable imbalances in the incidence of individual nonimplant site TEAEs between treatment groups.

These data suggest that the non-implant safety profile of Sixmo is largely driven by the bupregorphine
released by the implant.

Non-implant site TEAEs considered related to study drug and/or implant procedure in fl@)led
double-blind studies are presented in Table 28, by SOC and PT.

Related non-implant TEAEs

Table 27 Related Non-Implant Site Treatment-Emergent Adverse EveptSin Pooled
Double-Blind Studies PRO-805, PRO-806, and PRO-814 (Safety Pop ion)
Probuphine Placebo/S X' Total
System Organ Class N=309 N=31 N=626
Preferred Term n (%) %4) n (%)
Any related non-implant TEAE 96 (31.1) 5%‘.0) 150 (24.0)
Infections and infestations 9(2.9) l.3) 13(2.1)
Nasopharyngitis 1(0.3) AN 0.3 2{0.3)
Upper respiratory tract infection 2 (0.6) WA O 2(03)
Influenza 0 (\'I] (0.3) 1(02)
Urinary tract infection 1{0.3) N 0 1{0.2)
Viral infection 4(1.3) Eﬁ 1(0.3) 5(0.8)
Cellulitis 1(0.3) 0 1(0.2)
Skin infection 1(03) 0 1(0.2)
Fumincle 1§0. 0 1{(0.2)
Peritonsillar abscess =) 0 1{(0.2)
Pharyngitis 0 1(0.3) 1(0.2)
Rash pustular 1(0.3) 0 1(0.2)
Vulvovaginal mvcotic infection 1(0.3) 0 1{(0.2)
Gastrointestinal disorders 41(13.3) 15{4.T) 56 (8.9)
Nausea 11(3.6) 4(1.3) 15(24)
Constipation S\ 17(5.3) 5(1.6) 22(3.5)
Vomiting Q 8 (2.6) 2(0.6) 10 (1.6)
Toothache Fa 1(0.3) 0 1(0.2)
Diarthoea A4 7(2.3) 3(0.9) 10 (1.6)
Abdominal pain upper 4(1.3) 3(0.9) 7(1.1)
Abdominal discomfort ﬁ 2 (0.6) 1(0.3) 3(0.3)
Abdominalpain o ‘& 1(0.3) 0 1(0.2)
Flatulence N 1(0.3) 0 1(0.2)
Drv mouth M 2 (0.6) 0 2(0.3)
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Psychiatric disorders 26 (8.4) 13{4.1) 39(6.2)
Insommnia 12(3.9 0(28) 21 (34
Amiety 4(1.3) 1({0.3) 5(0.8)
Depression 2(0.6) 0 2(0.3)
Initial insomnia 2 (0.6) 0 2(03)
Restlessness 0 2{0.6) 2(0.3)
Dmug dependence 0 1{0.3) 1(0.2) [ ¢
Libido decreased 3 (1.0 0 3005 72
Sleep disorder 3 (L0 0 3(0.5)
Apathy 1(0.3) 0 1§,
Disorientation 0 1{0.3) 1.
Fuphoric mood 1(0.3) 0 1)
Mood swings 0 1(0.3) (1w
Orgasmuc sensafion decreased 1(0.3) 0 02

Nervous system disorders 35 (1.3 16 (5.0) 51 (8.1)
Headache 18 (5.8) 8(2.5) &' 26(4.2)
Dizziness 9(2.9) 3(09) o 12(1.9)
Somnolence 6(1.9) 1(0.3) o ™ 7(1.1)
Migraine 2(0.6) 0 "b 2(0.3)
Hvpoaesthesia 0 1{83) 1{(0.2)
Tremor 1(0.3) 2.6 3(0.5)
Lethargy 1(0.3) 0,3) 2(0.3)
Restless legs syndrome 0 A9 3(0.5)
Sedation 3 (1.0) WA 3(0.5)
Hypersomnia 1(0.3) Q‘I 0 1(0.2)
Paraesthesia 1(0.3) 0 1(0.2)
Depressed level of consciousness 1(0.3 0 1(0.2)

General disorders and administration site 21 (6.8) 6(1.9) 17(4.3)

conditions
Pain 4@ 2(0.6) 6 (1.0)
Fatigue : 1{03) 10(1.6)
Pyrexia %3\) 0 1(0.2)
Oedema peripheral 1(0.3) 1({0.3) 2(0.3)
Chills 4(1.3) 1{0.3) 5(0.8)
Asthenia _ 'kv) 4(1.3) 0 4(0.6)

Influenza like illness 8 ] 1(0.3) 1{0.2)

Feeling cold Q 1(0.3) 1(0.3) 2(0.3)

Discomfort faN 1(0.3) 0 1{(0.2)

Drug interaction N/ 1(03) 0 1(0.2)

Face oedema £ 1{0.3) 0 1{0.2)

Irritability ﬁ 0 1{0.3) 1{(0.2)

Malaise o S ] 1(0.3) 1(0.2)

Swelling N 1(0.3) 0 1{(0.2)

Musculoskeletal andéc ctive tissue 0(2.9) 1(0.3) 10 (1.6)
disorders

Backpain ¢ c M 3(1.0) 0 3(0.3)

in in ex ‘E\ 1(0.3) 0 1(0.2)

/ s/ 3(1.0) 0 3(0.5)

] 1(0.3) 1(0.2)

1(0.3) 0 1{(0.2)




-
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Injury, poisoning and procedural

QQJ

4(L3) 2(0.6) 6 (1.0)
complications
Muscle strain 0 1(0.3) 1(0.2)
Post procedural complication 3I(1.0) 0 3(0.5)
Hand fracture 1(0.3) 0 1(0.2)
Incision site haemorrhage 0 1(0.3) 1(02
Respiratory, thoracic and mediastinal 2(0.6) 4(1.3) 6 (1.0) k
disorders fo AN
Nasal congestion 0 1(0.3) 100 &7
Rhinorrhoea 0 2(0.6) (08
Yawning 0 1(0.3) (0N
Pulmonary embolism 1(0.3) 0 .2
Chronic obstructive pulmonary disease 1{0.3) 0 (0.2)
Respiratory depression 1(0.3) 0 (0.2)
Skin and subcutaneous tissue disorders 9(2.9) 8(2.5) xQ‘ 17{2.7)
Hyperhidrosis 6(1.9) 5(16) o W2 11(1.8)
Rash 1(0.3) 1003) & W 2(0.3)
Night sweats 1(0.3) 1 (0. N 2(0.3)
Cold sweat 1(0.3) 0 ?b 1(0.2)
Dry skin 1(0.3) 1(0.2)
Piloerection 0 ﬁj) 1(0.2)
Investigations 9(2.9) JL.9) 15(2.4)
Alanine aminotransferase increased 2(0.6) (0.3) 3(0.5)
Aspartate aminotransferase increased 2(0.6) (0.6) 4(0.6)
Gamma-glutamyltransferase increased 1003 & “1(03) 2(0.3)
Weight decreased 3(L0) NN 0 3(0.3)
Weight increased 2 (0.6, \J 0 2(0.3)
Blood alkaline phosphatase increased 0 R 1(0.3) 1{0.2)
Blood lactate dehydrogenase increased 2 i) 0 2(0.3)
Neutrophil count increased 1.3 0 1(0.2)
Hepatic enzyme increased @.3) 1(0.3) 2(0.3)
International normalised ratio increased 0 2(0.6) 2(0.3)
Lipase increased %/ 1{0.3) 0 1{(0.2)
Lymphocyte count decreased N 1{0.3) 0 1{(0.2)
. o .
Mean cell volume abnormal o 1(0.3) 0 1(0.2)
Prothrombin time prolonged N 0 2(0.6) 2(0.3)
Blood alkaline phosphatase decrease 1{0.3) 0 1{0.2)
Blood amylase increased 1{0.3) 0 1{0.2)
Blood bicarbonate increased o ™ 1(0.3) 0 1(0.2)
Blood bilirubin increased 1(0.3) 0 1{0.2)
Blood cholesterol dfcreaseQ 1{0.3) 0 1{0.2)
Blood glucose incre 1{0.3) 0 1{0.2)
Body temperature {1 1{0.3) 0 1{0.2)
Haematocrit decreas: 1{0.3) 0 1{0.2)
Haemoglobin edsed 1{0.3) 0 1{0.2)
Hepatic enzyme abuormal 0 1(0.3) 1{0.2)
Mean cell hfemgBlobin increased 1(0.3) 0 1(0.2)
Monoaytégotmf increased 1(0.3) 0 1(0.2)
Platelﬁ decreased 1{0.3) 0 1{0.2)




Red blood cell count decreased 1{0.3) 0 1{0.2)
Metabolism and nutrition disorders 7{2.3) 4(1.3) 11 (1.8)
Decreased appefite 3(1.0y 2(0.6) 5{0.8)
Dehydration 1(0.3) 0 1(0.2)
Increased appetite 1{0.3) 2(0.6) 3(0.5)
Abnormal weight gain 1(0.3) 0 1(0.2)
Food craving 1(0.3) 0 1(0.2) s
Vascular disorders 5(1.6) 3(09) 8(1.3) N
Hot flush 5(1.6) 3(0.9) 8(19) &7
Reproductive system and breast disorders 2(0.6) 0 2 (08
Dysmenorrhoea 1{0.3) 0 (0N)
Erectile dysfunction 1{0.3) 0 sl W.2)
Eve disorders 2(0.6) 2(0.6) (0.6
Lacrimation increased 0 1(0.3) 1{0.2)
Eve discharge 1{0.3) 0 K 1{0.2)
Vision blurred 1(0.3) 1(03) W 2(0.3)
Cardiac disorders 1(0.3) 1(0.3) \) 2(0.3)
Bradvcardia 1{0.3) 0 1{0.2)
Ventricular extrasvstoles 0 1(0.3 1{0.2)
ERenal and urinary disorders J({L.0y QS] 4 (0.6)
Urinary hesitation 2{0.6) -~ 2{0.3)
Micturition urgency 1(0.3) N\ )0 1(0.2)
Pollakiuria 1(0.3) Q 0 1(0.2)
Polyuria 0 1(0.3) 1(0.2)
Blood and lymphatic system disorders 1(0.3) ir\ M 1(0.2)
Lymphadenopathy 1{03) £\ 0 1{0.2)
Ear and labyrinth disorders 0NN/ 3(0.9) 3(0.5)
Ear pain 0 1(0.3) 1(0.2)
Tinnifus 0N 1(0.3) 1(0.2)
Vertigo 4 1(0.3) 1(0.2)

SL BPN = sublingual buprenorphine; TEAE = treatment-emefgen
TEAEs considered by the investigator to be at least possibly re

relationship was missing. &

A greater percentage of subjects irp iXxmo treatment group than in the placebo/SL BPN treatment
group (31.1% versus 17.0%) repat least one related non-implant site TEAE. Most frequent related
TEAEs were in the SOCs gastr @ tinal disorders (8.9% of subjects overall), nervous system disorders
(8.1% overall), psychiatric d
conditions (4.3% overall)
BPN group.

dverse event.
d to study drug and/or implant procedure, or for which the

rders (6.2% overall) and general disorders and administration site
higher frequencies being reported for the Sixmo than for the placebo/SL

Most frequent relate@s by PT (22% of subjects in any group) were headache (Sixmo 5.8%, placebo
2.5%), constipaﬂ% xmo 5.5%, placebo 1.6%), insomnia (Sixmo 3.9%, placebo 2.8%), nausea
(Sixmo 3.6%,’ 0 1.3%), dizziness (Sixmo 2.9%, placebo 0.9%), fatigue (Sixmo 2.9%, placebo
0.3%), vopniting ASixmo 2.6%, placebo 0.6%), and diarrhea (Sixmo 2.3%, placebo 0.9%). Although the
frequenc Nndividual related TEAEs were slightly higher in the Sixmo than in the combined placebo/SL
BPN Sixr&

given

oup, the pattern of related TEAEs was similar between the two groups, which is as expected
act that subjects in the placebo/SL BPN groups were also exposed to buprenorphine.

, the data suggest that the non-implant safety profile of Sixmo is largely driven by the
buprenorphine released by the implant. Moreover, the pattern of related TEAEs with Sixmo is consistent
with the adverse drug profile for approved buprenorphine products, as described in the product labels for
Subutex and Suboxone (Subutex 8 mg SL tablets SmPC 2016,



Suboxone 16 mg/4mg SL tablets SmPC 2016). Most frequent adverse drug reactions (10% of subjects or
more) with Subutex and/or Suboxone are constipation, headache, insomnia, nausea, hyperhidrosis, drug
withdrawal syndrome and pain.

No important new TEAEs attributable to treatment with Sixmo implants were observed.
bﬂ the

Based on buprenorphine’s known mechanism of action, and considering also the subject populg

Sixmo studies, the following events (which were reported in single subjects in the Sixmo gro y) were

not considered to be related to study drug: Urinary tract infection, vulvovaginal mycotic @tion,
toothache, pain in extremity, musculoskeletal pain.

Therefore, the terms described above will not be included as adverse drug reactio:@ the SmPC for
Sixmo. Q

Non-implant TEAEs by intensity

A total of 50 subjects (8.0%) reported severe non-implant site TEAEs ¢ gad related to study
treatment. Severe non-implant TEAEs were reported by 21 subjects (6. in the Sixmo group and 29
subjects (9.1%) in the placebo/SL BPN group. {

Severe events were most frequent in the SOCs infections and inf@ons and gastrointestinal disorders.
Adverse Events in Extension Studies PRO-807 and PRO%
Common Implant Site TEAEs Q

The evaluation of implant site TEAEs in the pooled opeNQQ studies included 147 subjects who had been
previously treated in the double-blind predecessor studies (107 with Sixmo, 40 with placebo or SL BPN).
All of these subjects except the subjects receivin @PN in Study PRO-806 had received prior implants,
either Sixmo or placebo, in the double-blind studiés. As for the double-blind studies, it should be noted
that insertion and removal equipment, techpiques, and training were all refined, improved, and validated
during the clinical development program PRO-807 used the previous techniques, while Study
PRO-811 used the current techniques.

Common implant site TEAEs (repoanZ% of subjects overall) in the open-label studies are presented

R
. (\’O
N
&
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Table 28 Implant Site Treatment-Emergent Adverse Events Reported by =29% of Subjects in
Extension Studies PRO-807 and PRO-811 (Safety Population)

System Organ Class PRQ_SGT ) PR?_SEI ’ 'l:oml :
: N={2 N=85 N=147
Preferred Term %’
n (%) n (%) 1 (%) o
Any Implant Site TEAE 28 (45.2) 12 (14.1) 40222
General disorders and administration site 26 (41.9) §(9.4) 3‘1@
condirions
Implant site erythema 16 (25.8) 1(1.2) &11.6}
Implant site haemorrhage 11 (17.7) 3(3.5) Ad (9.5)
Implant site pruritus 12 (19.4) 1(1.2) 13 (8.8)
Implant site pain 12 (19.4) 0 R N (8.2)
Implant site haematoma 7(11.3) 20244 96.1)
Implant site oedema 8(12.9) 0 8034
Implant site rash 1(1.6) 2 [2@ 3200
Infections and infestations 4(6.5) (4.7) 5(54)
Implant site mfection 3(4.8) oimz? 4027

TEAF=treatment-emergent adverse event.

* Note, all subjects in Studies PRO-807 and PRO-811 received Probuphine yects i Studies PRO-807 and
PRO-811 who were in the Probuphine groups in the 6-month parent st additional exposure to Probuphine
compared fo subjects who were in the placebo and/or SL BPIN group% parent studies.

The frequency of implant site AEs was markedly hi@ in Study PRO-807 (which used the original implant

insertion and removal techniques) than in Stud@ 811 (which used the new techniques, 45.2% versus
14.1%).

The most common implant site TEAEs reCrd& in the open-label studies were comparable, with slight
d in the double-blind studies (Table 26), confirming that the

differences in rank ordering, to those r
implant safety profile of Sixmo is rént over repeated implant events.
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Common No lant Site T

Common non-implant sitq
in Table 30.
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s that were reported by =29% of all subjects are summarized




Table 29 Non-Implant Site Treatment-Emergent Adverse Events Reported by =2% of
Subjects in Pooled Extension Studies PRO-807 and PRO-811 (Safety Population)

System Organ Class PRO-807* PRO-811° Total
Preferred Term N=62 N=85 N=147
Probuphine Probuphine Probuphine
n (%o) n (%) n (%) E r
Any non-implant site TEAE 41 (66.1) 54 (63.5) 03 (64.6) £
Infections and infestations 11(17.7) 26 (30.6) 37250
Upper respiratory tract infection 2(3.2) 7(82) 0 36\1’0
Urinary tract infection 1(1.6) 5(5.9) 64&&
Subcutaneous abscess 0 0.0y 5059) fea )
Nasopharyngitis 2(3.2) 2(2.49) N2 7)
Tooth infection 1(1.6) 2(2.4) 3(2.0)
Gastrointestinal disorders 18 (29.0) 16 (18.8) o 34(23.1)
Constipation 8(12.9) 2249 10(6.8)
Abdominal discomfort 5(8.1) 1L 6(4.1)
Toothache 3(4.8) 6(4.1)
Nausea 2(32) 5034
Abdominal pain upper 2(3.2) 3(2.0)
Diarrhoea 1(1.6) 3(2.0)
Nervous system disorders 14 (22.6) w16 (18.5) 30 (20.4)
Headache 10(161) N, ° 10(118) 20(13.6)
Dizziness 6 ) 209 EYeX)
Hypoaesthesia 262N | 2049 427




———— ————

Psychiatric disorders (7.7 12(14.0) 13 (15.6)

Insomnia 7(11.3) 224 9(6.1)
Depression 1(1.6) 4(4.7) 5034
Anxiety 1(16) 3(3.5) 127
General disorders and administration site 6(9.7) 8(9.4) 14(9.5) b
conditions
Fatigue 1(1.6) 4(4.7 5(3.
Injury, poisoning and procedural T(11.3) 7(8.2) 14,
complications t
Contusion 23.2) 335 kh—s-‘ﬂ'
Excoriation 3(4.8) 0(0.0) QT{E-D}
Musculoskeletal and connective tissue 6(9.7) 8(9.4) %'\ 14(9.5)
disorders N
Back pain 3(4.8) - o)
Pain in extremity 0(0.0) 3(2.0)
Investigations 10 {16.1) 13(8.5)
Gamma-ghitamy] transferase increased 3(4.8) 5(34)
ALT mncreased 3(4.8) 4(2.7)
AST increased 2(3.2) 127
Skin and subcutaneous tissue disorders 6 (9.7) @ K 11({7.5)
Rash 2(3.2 c\ J 1(12 32m
Respiratory, thoracic and mediastinal 7 (11.30 1249 0(6.1)
disorders
Oropharyngeal pain TaIN 0(0.0) 320
Rhinorrhea ’93 1(12 320
Blood and lymphatic svstem disorders -8) 1(1.2 4(2.7)
Immune svstem disorders N 3D 224 4(2.7)
Metabolism and nutrition disorders & 2(3.2) 224 4(2.7)
Decreased appetite £ 1(1.6) 2(2.4) 320
Reproductive system and breast disorderswy/ 1(1.6) 3 (3.5) 4(2.7)

Ear and labyrinth disorders 2(3.2) 1(1.2 3.0
Eve disorders 3{4.8) 0 {0.0) 3.0y
ALT = alanine aminotransferase; ASf artate aminotransferase; BPN = buprenorphine; 5L = sublingual;

"

A total of 95 subjects overQ‘4.6%) reported at least one non-implant site TEAE, the frequencies in both
studies being similar %L% Ih PRO-807 and 63.5% in PRO-811). Most frequent were TEAEs in the SOC
of infections and inf@ ns (25.2% of subjects overall), gastrointestinal disorders (23.1% overall),

nervous system rs (20.4% overall), and psychiatric disorders (15.6% overall).

.
The most fre N on-implant site TEAEs (reported by >=5% of subjects overall) by PT were headache
(PRO-80 ﬂ%ﬂ PRO-811 11.8%), constipation (PRO-807 12.9%, PRO-811 2.4%), insomnia (PRO-807
11.3%, P: 1 2.4%), upper respiratory tract infection (PRO-807 3.2%, PRO-811 8.2%) and back pain
(PRO- #8%, PRO-811 5.9%). There were some imbalances in AE frequencies between the two
stuelie ne of which were considered clinically relevant.

most common non-implant site TEAEs reported in the open-label studies were comparable, with
some differences in rank ordering, to those reported in the double-blind studies confirming that the
non-implant safety profile Sixmo is consistent over repeated implant events.

Of note, there were some non-implant site AEs (32 TEAEs in 22 subjects) that occurred during the
follow-up of the double-blind studies and during the induction period for the open-label studies. These are



not captured in the double-blind study analysis. Two serious adverse events (SAEs) were reported in this
period (Subjects 019-036 and 604-012).

Related non-implant TEAEs

A greater percentage of subjects in the study PRO-807 than in study PRO-811 (27.4% versus 5%0)
reported at least one non-implant site TEAE considered related to study treatment. Most freq bated
TEAEs were in the SOCs gastrointestinal disorders (10.2% of subjects overall), nervous syst@sorders
(8.2% overall) and general disorders and administration site conditions (5.4% overall), Wwighjhigher

frequencies being reported in study PRO-807 than in study PRO-811. S\

Most frequent related non-implant site TEAEs by PT (=2% of subjects overall) wer@ ache (PRO-807
6.5%, PRO-811 3.5%), constipation (PRO-807 9.7%, PRO-811 1.2%), fatigue 7 1.6%, PRO-811
4.7%), insomnia (PRO-807 3.2%, PRO-811 1.2%) and abdominal discomforegdPR®-807 3.2%, PRO-811
1.2%, Pooled safety tables, Table 9.3.13). Albeit the frequencies of individua ed TEAEs were slightly
higher in PRO-807 than PRO-811, the pattern of related TEAEs was simil een the two groups, and
also similar to the pattern seen in the double-blind studies. 6

In the majority of subjects, non-implant site TEAEs in the pooled o -label studies were mild or
moderate. Six subjects (4.1%) had severe non-implant site TEAE vere non-implant site TEAEs in the
pooled open-label studies included cellulitis, onychomycosis, %a, insomnia, depression, emotional

disorder, orgasmic sensation decreased, suicidal ideation, pain.

Adverse Events in PK Studies TTP-400-02-01 and @- 10
Study TTP-400-02-01 \

Eleven of the 12 subjects (92%) reported at Ieas@ AE. All AEs reported were mild to moderate in
severity and no AEs were assessed as severe. Es or deaths were reported. No subjects prematurely
discontinued treatment with Sixmo because of an AE. All AEs reported in more than one subject were:
implant site reactions in 6 subjects; Iethm d upper respiratory tract infection in 5 subjects each;

constipation and dizziness in 3 subjec ; and abdominal pain, anxiety, bradycardia, diarrhea,
headache, insomnia, and pain in té/ in 2 subjects each.

[

A total of 6 (66.7%) subjectﬁgted a total of 18 AEs during the study. Each AE was categorized as
either “implant site” or “o verse event.” No implant site AEs and no AEs related to the implant
insertion or removal proceQwere reported. No AEs were considered related to study treatment, and no
deaths were reported.

Study PRO-810

All AEs were non-i %site AEs. Most frequent AEs by SOC were nervous system disorders (4 subjects,
44 .4%) and im‘@ and infestations (3 subjects, 33.3%). The most frequently reported PT was
b

headache (4
. &

B

dusea. The subject was hospitalized twice, once due to the SAE of pancreatic cyst and once due

ts, 44.4%). Dyspepsia, upper respiratory tract infection, and hypertension were

reported -2%) subjects each. All other AEs were reported in single subjects. A total of 3 SAEs were

reported the same subject (Subject 10-01009). The SAEs were 2 events of pancreatic cyst and 1

event 0}
to of nausea. Study drug was discontinued as a result of recurrence of the pancreatic cyst. The
s of pancreatic cyst were severe in intensity; all other AEs reported in the study were mild in

intensity.
Implant Site TEAEs by Subgroup

Implant site TEAEs are summarized for subgroups of subjects in the pooled double-blind studies stratified
by sex, age, BMI, and race in Table 31.



Among subjects who received Sixmo, there were few differences in the incidence of implant site TEAEs
between subgroups of subjects based on sex or age. Implant site TEAEs were reported by greater
percentages of Black subjects and subjects of other races than White subjects (for the Sixmo group,
51.6% and 47.4% versus 34.7%, respectively). In the Sixmo group, a greater percentage of subjects in
the low than high BMI subgroup had implant site TEAEs (Sixmo group, 41.1% versus 33.9%,
respectively). However, the number of subjects of Black and other races was low, and differ é
between subgroups in individual implant site TEAEs were generally small and did not sug@@o

0\
Table 30 Implant Site Treatment-Emergent Adverse Events by Subgroup i@e Pooled
Double-Blind Studies PRO-805, PRO-806, and PRO-814 (Safety Populati

Probuphine Place & BPN

Subgroup N n (%) N n (%)

bal
trends.

Sex
Male 196 75 (38.3) 123 & 40 (32.5)
Female 113 40 (35.4) 5 14 (18.7)
Age (years) Q,_
18 to 35 156 59 (37.8) 27(27.8)
3610 65 153 56 (36.6) ‘08101 27 (26.7)
Race (\ s
White 259 90 (34.7) Y 170 41 (24.1)
Black 31 16 (51.6N N\ 15 7 (46.7)
Other 19 9(47.4) N 13 6 (46.2)
BMI N
<25 kg/m’ 141 5844 N 97 23 (23.7)
>25 kg/m’ 168 5R339) 101 31 (30.7)

Abbreviations: BMI = body mass index: Med = mddical dictionary for regulatory activities; PT = preferred
term; SL BPN = sublingual buprenorphine D%J

Note: Subjects in the SL BPN arm in Study P
implant site adverse events. A subject rep

counted only once for that MedDRAE X

Non-Implant Site TEAEs ubgroup

0-§06 are excluded from this display as they were not at risk for
more than one adverse event for a particular MedDRA PT is

Non-implant site TEAEs are'stimmarized for subgroups of subjects in the pooled double-blind studies

stratified by sex, ag |, and race in Table 32.

e
Among subjects @eived Sixmo, there were few differences in the incidence of nonimplant site TEAEs

between subg# of subjects based on age. Non-implant site TEAEs were reported by greater
percentages g@f female than male subjects (69.0% versus 62.2%, respectively), by greater percentages of
.

Black su\%& d subjects of other races than White subjects (74.2% and 73.7% versus 62.9%,
respecti and by greater percentages of subjects in the low than high BMI subgroup (68.1% versus
61.90/@pectively). However, the numbers of Black subjects and subjects of other races were low, and
di s between subgroups in individual non-implant site TEAEs were generally small and did not
est global trends.



Table 31 Non-Implant Site Treatment-Emergent Adverse Events by Subgroup in the Pooled
Double-Blind Studies PRO-805, PRO-806, and PRO-814 (Safety Population)

Probuphine Placebo/SL BPN

Subgroup N I n (%) N I n (%)
Sex

Male 196 122 (62.2) 195 124 (63.6)

Female 113 78 (69.0) 122 81 (66. @L
Age (years)

18 to 35 156 102 (65.4) 166 11"

36 to 65 153 98 (64.1) 151 9(
Race

White 259 163 (62.9) 267 [ \M (64.0)

Black 31 23 (74.2) 31 M N7 (54.8)

Other 19 14 (73.7) 19 ’Q_',‘ 17 (89.5)
BMI Q

<25 kg/m’ 141 96 (68.1) 162 108 (66.7)

>25 kg/m’ 168 104 (61.9) 155 97 (62.6)

term; SL BPN = sublingual buprenorphine
Note: SL BPN denotes subjects assigned to the SL BPN arm in Studies PRO@Z’md PRO-814. All subjects in all
studies took SL BPN during induction and had the option of taking supplen 1 SL BPN during treatment. A
R ”

Abbreviations: BMI = body mass index: MedDRA = medical dictionary for reg@myzcti\'ities: PT = preferred

subject reporting more than one adverse event for a particular MedDR i counted only once for that

MedDRA PT. Q

TEAEs by Primary Opioid Dependence Subgroup O

Implant site TEAEs in the pooled double-blind stu for subgroups stratified by primary opioid
dependence (heroin versus prescription opioid r pain medication) are discussed below. Across all
studies, implant TEAEs were reported by a greater percentage of subjects whose primary dependence
was on heroin than subjects whose prima@pendence was on prescription opioid or other pain
medication. There were no notable differ@ in the types of TEAEs between the heroin and prescription

opioid or other pain medication grou%

Among subjects who received Six @ 3 greater percentage of subjects with heroin dependence (112
subjects [70.0%]) than prescriptie(1*opioid or other pain medication dependence (88 subjects [59.1%])
reported at least one non-impfa ite TEAE. However, there were few notable (=5%) differences in the
incidence of individual nongi nt site TEAEs between these subgroups.

Of the non-implant sike TEAES,reported by >2% of the subjects in the Sixmo group, upper respiratory
tract infection was r Xd by a greater percentage of subjects whose primary dependence was on
heroin (18 subjec m%]) than prescription opioid pain or other medications (7 subjects [4.7%]) in
the Sixmo growu é

Important Cé)l’bldltles

Drug use@; ociated with a wide range of comorbidities, including injury through accidents or violence,
ment h disorders, pulmonary diseases, stroke, and cardiovascular problems. Opioid use is
y closely associated with the transmission of infectious diseases, such as HIV and hepatitis
s'(EMCDDA, 2010; National Institute on Drug Abuse [NIH], 2014) and the use of a secondary drug,
often alcohol, cannabis, cocaine, or other stimulants (EMCDDA, 2011).

The average age of high-risk opioid users is increasing in Europe (Pirona et al, 2015). A history of poor
health, bad living conditions, tobacco and alcohol use, and age-related deterioration of the immune
system make high-risk opioid users susceptible to a range of chronic health problems, including
cardiovascular and lung problems resulting from chronic tobacco use and injecting drug use. Long-term



heroin use is often associated with chronic pain conditions and infection with hepatitis viruses which
places the patient at increased risk of cirrhosis and over liver problems (EMCDDA, 2015).

Serious adverse events and deaths

Deaths, Serious Adverse Events and Adverse Events of Special Interest b

Deaths @

There was one death in the SL BPN treatment group in Study PRO-806. This subject had ccidental
overdose of heroin, three days following early study discontinuation,that was not rela{N) study drug.

Serious Adverse Events O

There were few differences across studies in the incidences or types of SAEs repb@ﬁn double —blind and
open label extension studies. Twenty-six subjects had one or more non-fat &Bs in the double-blind
studies and 4 subjects had one or more non-fatal SAEs during an open-label extension study (note, one
of these 4 subjects also had an SAE in the respective double-blind studyﬁror 2 of the subjects the SAE
started before Sixmo was inserted in the extension study). In the pogled double-blind studies, non-fatal
SAEs were reported in 10 subjects in the Sixmo group and 16 sub'# in the placebo/SL BPN group.
Consistent with the design of the open-label studies, all 4 subjec@v

open-label studies were being treated with Sixmo. q

The only implant site SAE reported as related to treatmen@u tis at the implant site) occurred in a
subject in the placebo group (Study PRO-805),that wasq ing at the time of last follow-up. One
subject in the Sixmo group (Study PRO-805) had 3 rN lant site SAEs (exacerbation of COPD and 2
events of pulmonary embolism).The subject recm@d from these events.

o had non-fatal SAEs during the

Implant Expulsions and Extrusions Q

A total of 6 (1.0%) of the 626 subjects in,the double-blind studies experienced implant expulsion
(implants that completely left the inserti and/or implant extrusion (implants that were protruding

PRO-806, and PRO-814) and 3 su ith implant extrusions (all in Study PRO-805). For 4 of the 6
affected individuals (all in PRO—SO%N; implant extrusion/expulsion problems were attributed to
improper insertion technique; e implementation of improved implant insertion equipment,
techniques, and standardizqu ng, such events did not reoccur in later studies (PRO-806 and
PRO-814). The cases in SQ PRO- 806 and PRO-814 were associated with an active implant site
infection.

Additionally, 1 subj \he open-label extension studies experienced implant extrusion (Study
PRO-807). Anoth
experienced im t extrusion in Study PRO-805.

through the skin). This included 3 subj: h implant expulsions (one subject each in Studies PRO-805,

ect in Study PRO-807 experienced implant expulsion; this subject had also

No other (ns@ implant removal or tampering were reported in clinical studies of Sixmo.
Withdra@ ymptoms Reported as Treatment-emergent Adverse Events

As pr ly mentioned, the primary analysis of withdrawal symptoms was included as efficacy outcome
s (Subjective Opiate Withdrawal Scale [SOWS], COWS, and VAS).

Laboratory findings

Summary of Clinical Laboratory Evaluations

Overall, the laboratory findings were consistent between studies. There were few changes from baseline
in laboratory results. Increases in liver enzymes were seen in some subjects but occurred with equal



incidence in the Sixmo and placebo and/or SL BPN groups. Small increases were observed for both
basophiles and eosinophils, but the lack of a strong difference between the Sixmo group and the
placebo/SL BPN group suggests the likelihood that these increases were not due to the specific
formulation of buprenorphine used in Sixmo.

Hematology b

Changes in Observed Values @

There were few changes in mean or median observed values or change from baseline valyes gbserved for
hematology values in any of the treatment groups in the double-blind study. Only mifigr mean and
median changes were observed in evaluations of data from the pooled open-label @ies.

Basophils and Eosinophils Q
Because allergic reactions and hypersensitivity events have been reported&ﬁer products containing

of allergic reactions and
hypersensitivity events, a special examination of these 2 hematology pa eters was performed.

buprenorphine, and because basophils and eosinophils are possible indi

Shifts to values above the ULN for basophils and for eosinophils wer common and occurred in both the
Sixmo and the combined placebo/SL BPN groups for the double- studies and in the open-label
studies. In the double-blind studies, a greater number of subj in the Sixmo group compared with the
placebo/SL BPN group had shifts in eosinophils from norm line to above the ULN at the highest
value observed during treatment. This observation was Qstained through the end of treatment,
however; the percentages of subjects with shifts fro éﬂl at Baseline to above the ULN at the end of
treatment were similar for the ’\

Sixmo group compared with the placebo/SL BPN g@) No subjects discontinued due to high basophil or
eosinophil counts; no such event was reporte(@ TEAE. Furthermore, in the double-blind studies,
hypersensitivity was reported more frequently in the combined placebo/SL BPN group (2 subjects, 0.6%,
both assessed as not related to study dr n Sixmo group (O subjects), suggesting no increase in
hypersensitivity reactions after treatnb h Sixmo compared with other formulations of

buprenorphine.
Thus, although shifts from norm:iéaseline to above the ULN were observed for both

basophils and eosinophils, t!’% of a strong difference between the Sixmo group and the placebo/SL
BPN group suggests the likéh d that these shifts were not due to the specific formulation of
buprenorphine used in Six ut were rather due either to buprenorphine in general (since all groups,
including the majority 0fsubjects in the placebo/SL BPN groups, received buprenorphine at least once
during the study) oﬁibly to other events unrelated to buprenorphine use.

Clinical Chem@alues

Changes in Q)}rved Values

In the cIi@studies, there were few changes in mean or median values for any clinical chemistry values.

<



Liver Enzymes and Bilirubin

Normal-to-high (above the normal range) shifts were observed for liver enzymes and bilirubin values.
However, as evaluated in the double-blind studies, the incidence of normal-to-high shifts (based on
maximal values and end-of-study values) was similar among the Sixmo and placebo/SL BPN ggoups.

While the number of subjects with normal-to-high shifts for specific parameters differed bet
treatment groups, no consistent trends emerged. For example, normal-to-high shifts in AL@e more
common in the placebo/SL BPN group than in the Sixmo group, whereas normal-to high s@in AST and

GGT were more common in the Sixmo group than in the placebo/SL BPN group.

In both treatment groups, normal-to-high shifts were less common based on the v at the end of the
study than based on the maximal value during the study. This suggests that Wormal range values
that occurred during the study tended to normalize over time. &

The applicant presented a cumulative overview of cases reporting changesa patic function in patients
treated with Sixmo, including data from post-marketing experience wh vailable.

Buprenorphine is extensively metabolized in the liver and plasma Ieﬁls were found to be increased in
patients with moderate and severe hepatic impairment. Buprenor@ is contraindicated in patients with

severe hepatic impairment.

Baseline liver function tests and documentation of viral he gatus are recommended prior to
commencing therapy with buprenorphine. Patients who sitive for viral hepatitis, on concomitant
medicinal products and/or have existing liver dysfun@e at risk of accelerated liver injury. Regular
monitoring of liver function is recommended. As bupren®rphine pharmacokinetics may be altered in

patients with hepatic impairment, lower initial do nd careful dose titration in patients with mild to
moderate hepatic impairment are recommend boxone 16 mg/4 mg sublingual tablets SmPC,
2016).

Recommendations on hepatic monitorinﬁ&&mlined in the product information for other buprenorphine

formulations have now been proposed mo SmPC.

The guidance on use of Sixmo in erate hepatic impairment has been revised to reflect the context of
use of implantable Sixmo since th S no option to down-titrate the buprenorphine dose with this

uprenorphine formulations which recommend lower initial doses and
careful dose titration in patie with mild to moderate hepatic impairment. (Suboxone 16 mg/4 mg
sublingual tablets SmPC, ).

formulation, in comparison to @

Electrocardiogram ults (Pooled Double-blind Studies)

Infrequent increa: %TCB and QTcF intervals were observed after treatment with Sixmo as well as with
placebo/SL BP&X ese results may be expected based on the observation of QTc prolongation after
o

treatment Wi(J
.

er products containing buprenorphine.

The compaci between Sixmo and placebo/SL BPN provided for the double-blind studies suggests that
Sixmo i ssociated with a greater incidence of clinically meaningful QTc prolongation compared to SL
BPN. than the increases in

and QTcF, there were few changes in vital signs and ECGs.



Safety in special populations

Pregnancy and lactation

There are no adequate and well-controlled studies of Sixmo (or buprenorphine) in pregnant women.
Female subjects who were pregnant or planning to become pregnant during the study were excl from
entering Studies PRO-805, PRO-806, PRO-807, PRO-811 and PRO-814.

Female subjects who became pregnant in PRO-805, PRO-806, PRO-807 and PRO—811.\N e
withdrawn from the study. Subjects who became pregnant during PRO-814 could elec \ ntinue the
study; this was the case for 2 subjects in PRO-814.

There were a total of 7 pregnancies during the Sixmo clinical development progr, Qe outcome of the
pregnancies was a healthy baby for 3 cases, spontaneous abortion for 3 cas, %an elective abortion
for the remaining case. No adverse pregnancy outcomes were identified in the ical program.

The potential for buprenorphine to induce effects on embryo-fetal develow and/or effects on pre- and
postnatal development is described in the literature.

2006) indicating that buprenorphine is embryotoxic at matern

Published data are consistent with those reported for Suboxone ( &one SmPC 2016; Suboxone EPAR
i¢ dosages, but is not teratogenic.

Due to the lack of safer alternatives, there is clinical experi the use of buprenorphine in the
treatment of opioid dependence during pregnancy. As rev@ by Farid et al. (2008), clinical
retrospective and prospective studies on buprenorphin ntenance for pregnant opioid-dependent
women indicated that it is well tolerated and safe. Nrexal outcomes are not conclusive, as studies are

limited. Nevertheless, most pregnancies lack compfligations with neonatal outcomes, including birth
weight, APGAR scores, head circumference and ength, being within normal ranges. In addition,
mortality is not a major problem, with one still h and one spontaneous abortion being the only reported

cases. Notwithstanding the benefits of ma ing pregnant opioid-dependent women with buprenorphine,
caution is needed as adverse effects havé b associated with this treatment.

The use of buprenorphine during preg@y is known to cause neonatal abstinence syndrome in the infant

(Johnson et al. 2003). b

Overall, buprenorphine should ed during pregnancy only if the potential benefit outweighs the
potential risk to the fetus.

Buprenorphine and its mthes are excreted in human breast milk (Lindemalm et al. 2009). Therefore,
breastfeeding should discontinued during treatment with buprenorphine.

Hepatic impairme@

Sixmo should het used in patients with severe hepatic impairment. Patients with moderate hepatic
impairmen‘t ould be monitored for signs and symptoms of toxicity or overdose.

Renal ir@nent

No do@odifications of Sixmo are required for patients with renal impairment.
intadolescents

Oral formulations of buprenorphine are approved for use in adolescents (Subutex: 16 years and over,
Suboxone: over 15 years), although the studies of Suboxone have been conducted mainly in adults who
were addicted to 5 -10 years or longer (Woody et al. 2008). Literature evidence supports the use of
buprenorphine in opioid-dependent adolescents and young adults (Marsch et al. 2005, Woody et al.
2008). In these studies, buprenorphine was shown to be safe and effective.



No evidence of opioid intoxication or psychomotor impairment was observed (Marsch et al. 2005).
Long-Term Safety

A total of 107 subjects were treated with Sixmo over two serial treatment cycles, i.e., enrolled in the
Sixmo groups of Studies PRO-805 and PRO-806, and rolled over to the corresponding extensio@iﬂies.

However, not all of the 107 subjects completed the two serial treatments and were exposed foE ear.

Long-term safety was assessed in the 88 subjects who were at risk (i.e., subjects with mor n 365
days at risk, defined as exposure time plus the post-removal follow up period in which, A ere
recorded).

A total of 77 of the 88 subjects (87.5%) experienced at least one TEAE. The most @mon (210%)

implant site TEAEs were implant site pain (21.6%), implant site pruritus (19.3%p ant site erythema
(17.0%), implant site hematoma (17.0%), implant site haemorrhage (13.6% implant site edema

(13.6%).

The most common (=10%) non-implant site TEAEs were headache (25@, insomnia (18.2%), upper
respiratory tract infection (15.9%), back pain

(13.6%), constipation (12.5%), depression (12.5%), nasopharw@g(lo.z%), and vomiting (10.2%),
Pooled safety tables, Table 8.2.2.8; Module 2.7.4, Table 43.

The type and frequency of TEAESs reported in subjects who %ast 1 year of exposure to Sixmo were
generally similar to that reported for the subjects treatei@O e 6-month Studies PRO-805 and PRO-806.

These data therefore indicate that the overall implantal
maintained through up to at least 1 year’s exposure (i.e%§ 2 implant periods).

n-implant safety profiles for Sixmo are

In the dosing section 4.2 of the Sixmo SmPC, lon @ treatment is addressed by the following language:
“If continued treatment is desired at the end @first six-month treatment cycle, a new set of Sixmo

implants may be administered following r@al of the old implants.”

This wording is in line with the establish@se of buprenorphine in clinical practice and in line with
]

approved labelling of approved bupre@
drug to be given long term as substitutien therapy. The safety of buprenorphine in chronic use in the

proposed indication and in the targeted patient population is well established. For this reason there is no

ne products (e.g., Suboxone). By nature, buprenorphine is a

need to initiate new clinical st @ with longer treatment periods than the available 6 months data in
order to support the propose{

indication and dosing recommendations.
Overdose

Given the nature of \lplant, overdose with Sixmo is unlikely.

One case of agci&

Drug Abuse \

pediatric exposure occurred in Study PRO-814 in the SL BPN treatment group.

.
On the b \ subjects (from all studies, including the double-blind and the open-label studies) who
returne mplant removal and implant-site inspections, no evidence of diversion of Sixmo implants
w d@ed. However, there were 3 cases in which the implants were expelled sufficiently to be finally
d by the subjects themselves. There is no additional evidence that any subject attempted to
rempove their implants or have their implants removed prior to returning at the end of the study for
implant removal. Of the 1958 Sixmo implants that were inserted in the double-blind clinical studies, 167
implants (8.5%) were not accounted for as a result of subjects who failed to return for implant removal,
including 16 implants in subjects lost to follow-up due to incarceration or inpatient drug treatment

program. If failure to return for implant removal is interpreted as possible diversion, evidence of Sixmo



diversion was minimal based upon data from subjects who failed to return implants following the clinical
studies of Sixmo.

Opioid Withdrawal Symptoms

The partial opioid agonist properties of buprenorphine may precipitate opioid withdrawal signs and
symptoms in persons who are currently physically dependent on full opioid agonists - such a in,

morphine, or methadone - before the effects of the full opioid agonist have subsided. De n atients
must undergo a medically supervised induction with buprenorphine prior to initiating tre nt with
Sixmo.

Opioid withdrawal symptoms necessitating SL buprenorphine use at a level Warrar@a fifth implant
were seen in approximately 20% of subjects in Studies PRO-805 and PRO-80 udy PRO-814, in
clinically stable patients and in which a fifth implant was not an option, a s ﬁcentage of subjects
required supplemental SL buprenorphine. Opioid withdrawal symptoms can b naged by a Sixmo dose
increase or transferring the patient to another form of buprenorphine f(@ removal of Sixmo.

taking Sixmo relative to

subjects taking placebo/SL BPN. Efficacy outcomes evaluating with

There was no indication of an increase in withdrawal symptoms in subje
wal symptoms indicated that

transitioning subjects from daily SL BPN to four 80-mg Sixmo d as not associated with any
meaningful increase in withdrawal or cravings symptoms at 1 in Studies PRO-805 and PRO-806,
and there was no significant difference in withdrawal or cr ptoms between Sixmo and SL BPN

groups at Week 4 in Study PRO-814.

Effects on Ability to Drive or Operate Machinery Qpairment of Mental

Ability O
The effects on the ability to drive or operate n@qery are expected to be similar to that of other drugs

in this class (Suboxone 16 mg/4 mg sublingual tablets SmPC, 2016; Subutex 8 mg sublingual tablets
SmPC, 2016; Dagtekin et al, 2007). %

Immunological events 0

Hypersensitivity reactions, inclughi ses of bronchospasm, angioedema, and anaphylactic shock, have
been reported in patients taki renorphine (Suboxone 16 mg/4 mg sublingual tablets SmPC, 2016;
& SmPC, 2016).

Subutex 8 mg sublingual t

In the pooled, doublegblind dies in the Sixmo clinical development program, the incidence of possible
e\was slightly higher in the placebo group (2.5%) than in the Sixmo (1.9%) or SL

buprenorphine grou ’8%). There were no allergic reaction and hypersensitivity events that led the

hypersensitivity reac

subjects to with om the study during the double-blind studies, indicating that all subjects were able
to tolerate th \s ble allergic and hypersensitivity reactions occurring during the study.

.
Advers N s Related to the Pharmacological Class Effects of Buprenorphine

Gener nhere were few differences between the treatment groups with regard to the
oc ce of special interest AEs. Notable differences included a higher incidence of possible allergic
r ions in the Sixmo and the placebo implant groups than in the SL BPN group, which was primarily due

to the AE implant site pruritus (12.3%, 12.8%, 0.5% with Sixmo, placebo and SL BPN, respectively).
There were no allergic reaction and hypersensitivity events that led the subjects to withdraw from the
study during the double-blind studies, indicating that all subjects were able to tolerate the possible
allergic and hypersensitivity reactions occurring during the study. Hypersensitivity was reported at an
incidence of 5.4% in the label for Implanon, a subcutaneously implanted product that also contains EVA



as an inactive ingredient (Implanon US Package Insert 2012), indicating that there are no apparent novel
allergic or hypersensitivity reaction signals for Sixmo.

The occurrence of possible drug abuse, dependence, and/or withdrawal syndrome TEAEs was higher in
the placebo group (35.8%), and slightly higher in the Sixmo group (30.7%), compared with the SL BPN
group (22.6%). Most frequently reported were insomnia (9.9%), nausea (5.6%), anxiety (5.3 @
depression (4.8%), dizziness (2.9%), hyperhidrosis (2.2%), and fatigue (2.1%). The pIace oup
for the
ere

tended to have the highest frequencies of these terms, while frequencies were generally st
Sixmo and the SL BPN groups. Also, slightly higher frequencies of gastrointestinal dis&@w
reported for Sixmo and placebo compared to SL BPN (20.7%, 17.4% versus 14.9%):

O

Safety related to drug-drug interactions and other inter@s
No drug-drug interaction clinical studies have been conducted with Sixmoo

Several reports of buprenorphine-related deaths have been attributed to@armaoodynamics interaction
with benzodiazepines resulting in potentiation of respiratory depression.

The only clinically relevant PK interaction detected during the de@lment of Suboxone is confined to
inhibitors of CYP3A, resulting in enhanced bioavailability of b\.%mrphine.

Therefore, potent inhibitors of CYP3A4 (e.g., protease inhi@ like ritonavir, nelfinavir, or indinavir, or
azole antifungals such as ketoconazole or itraconazole) he potential to increase plasma
concentrations of buprenorphine (Suboxone EPAR 2(%\ ader and Sproule 2005).

Similarly, inducers of CYP3A4 (e.g., phenobarbita@rbamazepine, phenytoin, rifampin) may have the
potential to reduce buprenorphine plasma con 1
buprenorphine to norbuprenorphine (SuboxonQAR 2006; Elkader and Sproule 2005).

ons because of increased metabolism of

In an interaction study of buprenorphine *ﬂ.ketoconazole, subjects received 8, 12, or 16 mg/day
buprenorphine alone for two weeks, a C;Jconazole 400 mg/day was added for six days. Ketoconazole
i

after SL administration of bupren

administration resulted in clinicall ifitant, 2-fold increases in both Cmax and AUC of buprenorphine
%ne alone (Suboxone EPAR 2006; Elkader and Sproule 2005).

is reflected in the SmPC of Sixmo.

Sixmo should be administere ously when co-administered with benzodiazepines, and CYP3A
inhibitors and inducers, and thi

Discontinuation du AES

Adverse Event;%ading to Discontinuation

Treatment-emer dverse events that led to subject withdrawal from the clinical studies were to be
captured in th’% report form (CRF) on both the disposition page and on the AE page. Some TEAEs that
were captureéy the AE page were not also captured on the disposition page. This section focuses on
those TE@ding to withdrawal that were captured on the AE page of the CRF, as this information was

comprehensive than the TEAEs captured on the disposition page.

deemei

Do ind studies: A total of 14 subjects withdrew from any of the studies due to TEAEs. The incidence
alanced between the Sixmo and the placebo/SL BPN group (7 subjects each, 2.3% and 2.2%,

respectively).

In Study PRO-805, 4 subjects withdrew due to TEAEs, 3 of these due to implant site AEs (all in the Sixmo
group), and one due to hepatic enzyme increased (Sixmo group).

In Study PRO-806, 9 subjects withdrew due to TEAEs (2, 5, and 2 subjects in the Sixmo, SL BPN and
placebo groups, respectively). Of note, none of these was related to implant site events, which reflects



the improvements in implant insertion/ removal procedures between Studies PRO-805 and PRO-806.
Most common were withdrawals due to abnormalities in hepatic enzymes (alanine aminotransferase
[ALT] increased/aspartate aminotransferase [AST] increased in one SL BPN subject, and liver function
test abnormal in one Sixmo subject).

The following TEAEs leading to discontinuation were reported for single subjects only: breast ﬁr in
one Sixmo subject, drug dependence, weight decrease, neck pain and sinus tachycardia in ject
each in the SL BPN group, and overdose and hepatitis C in one subject each in the place p.

.
In Study PRO-814, only one subject (Sixmo group) withdrew due to a TEAE (muscle &13).

Open-label studies: An additional 3 subjects withdrew from one of the open-label @es (PRO- 807 or
PRO-811) due to a TEAE. Two subjects withdrew from Study PRO-807 (which e same implant
technique as Study PRO-805) due to implant-site TEAEs, and one subjectin S %0—811 withdrew due
to a non-implant site TEAE (ALT increased) that started while the subject q eiving SL BPN after

completing Study PRO-806 and before commencing the induction perio dy PRO-811.

PK studies: In Study-PRO-810, one subject withdrew from the study,for ancreatic cyst unrelated to
treatment. There were no TEAEs leading to withdrawal in Study TTP<400-02-01.

2.6.1. Discussion on clinical safety QZ

The safety profile of Sixmo is dominated by implant site A ich were reported in about 33% of
subjects overall in the double-blind studies. Implant sit n, implant site pruritus, implant site
erythema, implant site hematoma, implant site hem&ge, and implant site edema were the most
commonly reported AEs. A slightly higher percen of Sixmo subjects than placebo/SL BPN subjects
experienced implant site AEs; however, there@g notable differences in the incidence of individual

implant site TEAEs between treatment groups

The non-implant site profile was very similag bgtween Sixmo and placebo/SL BPN treated subjects. Also,
in studies allowing a direct comparison t@ the active comparator SL BPN (PRO-806 and PRO-814), no
notable differences were seen for h@implant site AEs. The safety database was also examined for
TEAE terms that might indicate br safety concerns for respiratory depression, CNS depression,
orthostatic effects, hepatic injur, rgic reaction, gastrointestinal disorders, psychiatric disorders,
reproductive or neonatal disor, nd drug abuse, dependence and/or withdrawal symptoms. These are
categories of interest base ﬁhe known pharmacology of buprenorphine and known safety profile of
marketed buprenorphine cts. In general, the incidence of TEAEs falling into these categories in the

Sixmo clinical prograWs consistent with that observed with other buprenorphine products.

Overall, the data in@ that the safety profile for Sixmo is principally related to the implant procedure
and route of agd istration rather than to the buprenorphine, or any interaction between buprenorphine

PRO-80

PRO-807 had been completed. This means that the double-blind study PRO-805 and the
open-label extension study both used the previous technique, while Studies PRO-806,
, and PRO-811 used the current technique.

and EVA, contai in the Sixmo product.
.
Of note, ze icator and the implant technique were changed during clinical development, after Studies

ifications were made to the equipment, to the design of the applicator, to the general surgical
techniques related to the insertion and removal of the implants, and to the training procedures, in order
to improve the overall safety. The original applicator in the PRO-805 and PRO-807 studies was
blunt-tipped and was associated with more tissue adhesions to the implants, resulting in more implant
fractures. The modified sharp applicator mitigated tissue damage and allowed closer placement of
implants, thus facilitating easier removals. The incidence of implant-related TEAEs was substantially



lower in the studies conducted after these changes were implemented (PRO-805: 51-58%, PRO-806:
26-28%, PRO-814: 14-23%).

The improvements made in implant insertion equipment, techniques, and standardized training for the
later clinical studies also greatly reduced the occurrence of partial or complete implant expulsign.

Sixmo was overall well-tolerated, and most TEAEs were mild to moderate in severity and did not r the
majority of subjects from continued participation in the clinical studies or retreatment with ditional
implant.

.
Of note, only the current implant insertion and removal techniques will be used com hlly.

Educational materials and programs will be provided to minimize the risks for i IQ( subcutaneous
placement and implantation related complications, and will maximize the abilit clicians to locate the
implants at the time of implant removal.

Because Sixmo is inserted subcutaneously, dose modifications are not s easily as for other
buprenorphine products. However, the ability to prescribe occasional s mental SL BPN, e.g., in
stressor situations, in effect allows a clinician to titrate patients ovchontinuous dose range before
deciding on a dose increase by inserting a fifth implant.

Regarding dose reductions, the implantable formulation pres ome challenges in cases where an
emergent safety issue, a planned operation requiring opioid sia, pregnhancy or other health status
changes, or patient preference may require dose reduct@

Emergency or chronic pain control may also be comp by the presence of Sixmo implants, since

buprenorphine can blunt the pain control of other gpioids by virtue of its competitive binding and partial
agonist properties at opioid receptors. Under idea@vditions, Sixmo implants would be removed to
manage acute safety issues and planned surgeriesvor other health status changes; that this requires a
special procedure makes dose managem in this context inherently more complicated than with other
buprenorphine products. Clear guidance%ﬂis involved in prescribing and implanting Sixmo implants

is reflected in the SmPC.
Furthermore, in emergency situati ,earegivers may not be aware that an unconscious patient has
implants inserted, which raises a or administration of drugs that will interact dangerously with

buprenorphine levels are rel

buprenorphine. This is a parti @ oncern during the initial days and weeks after implantation, when
&ely high. Again, this concern will be adequately reflected in the SmPC.

Across Phase 3 studies, a& of 309 subjects were treated with Sixmo in the double-blind studies for 6
months, and 107 of t&were treated for up to 12 months. Subjects in Studies PRO-805 and PRO-806
(and their respectiwv nsion studies) were exposed to 4 Sixmo implants (total dose of 320 mg).
Around 20% of s in the Sixmo group of Studies PRO-805 and PRO-806, and around 10% of
subjects in tbﬁg sion studies received a dose increase in the form of a fifth implant, based on

ot

pre-defined ol criteria.

N

All subje@ Study PRO-814 were treated with 4 implants.

tr@ with buprenorphine implants offers a novel treatment option for patients and physicians by

Tr
i ing a new route of administration that has the potential to address some of the shortcomings

assgciated with SL BPN treatment (eg.poor patient compliance).

There is a reduced risk for abuse, misuse, and diversion and accidental paediatric exposure to
buprenorphine with Sixmo due to the implantable formulation.



The primary evaluation of safety is based on pooled data from the double-blind studies PRO-805,
PRO-806, and PRO-814. In addition, safety data from the 2 extension studies, PRO-807 and PRO-811,
have been pooled and are presented (supportive data) separately from the 3 pivotal studies.

The safety profile for the active substance buprenorphine is generally well characterised. 2

The most commonly reported treatment-emergent adverse events (TEAEs) reported with thi
pharmacological class include constipation, insomnia, headache, nausea, hyperhidrosis, dru@hdrawal

syndrome, and pain. . %
u

A number of serious AEs relating to buprenorphine use have been described. These iﬂ} severe
respiratory failure, hepatitis, hepatic events, dependence, drug withdrawal syndroC

and allergic reactions (hypersensitivity). Q
In this context, well-characterised TEAEs were anticipated and monitored clé&throughout the course

S depression;

of the Sixmo development program.

In addition, buprenorphine is known to affect the QT interval. This is co@red significant in the
population of patients who may be prescribed Sixmo.

The overall safety profile for Sixmo was considered to be in line w@e currently established safety data
for the active substance buprenorphine.

Safety evaluation of the clinical studies was divided into Ir@t ite AEs and non-implant site TEs.

Due to the novel delivery system of implantable Six ,@special category of product specific implant
site AEs relating to procedural complications around the“insertion or removal of Sixmo implants and AEs
local to the Sixmo implantation site are of interestlant site and procedural-related AEs are
considered important in the overall context of Sixmo. Whilst the modification in the procedural
technique during the clinical studies appeared Qnificantly reduce the number of Implant site AEs, the
SmPC will reflect the breakage rates exp nced using the new implantation/removal technique. In
addition, implant safety is further optimiSed)in that only physicians with experience in minor surgical
procedures who have completed the re&nt training in probupine insertion/removal will be authorised to
i

insert and remove the implants. T ecified in the SmPC and is also addressed in the RMP.

The applicant will also conduct @ -authorisation study on implant safety in both EU and US patients
receiving Sixmo.

There is no longer term dyond two implant cycles currently available. Data on treatment with Sixmo
in a second cycle of months is limited at this time and this is reflected in the SmPC.

Due to the implanta@ormulation of buprenorphine, there is a concern around inflexibility with dosage
particularly in sit@ns where the dosage of buprenorphine needs to be carefully monitored or titrated.
ette

23
This has been d in the SmPC and careful patient selection is required.

e on treatment with Sixmo.

Bupreno N can be administered as a rescue medication if the patient experiences withdrawal
sympton@l

In at@ where down-titration or careful monitoring of buprenorphine dosage is recommended, the lack

ibility with respect to down-titration of buprenorphine dosage is adequately reflected in the SmPC.

In addition, the applicant’s responses to PK and safety queries indicated that an initial peak of BPN could
pose safety concerns in patients especially in the first week following implantation. However patients may
have a higher tolerability and the SPC has been updated to reflect caution and advice to patients in
relation to this point.



The potential failure of implant and high observed frequency of implant ADRs is noted, there is
approximately a 25% breakage rate, which occurs at the time of removal of the implant although these
were not generally considered were not clinically relevant as the implants were safely removed.

From the safety database all the adverse reactions reported in clinical trials have been included in the
Summary of Product Characteristics.

*

o

2.6.2. Conclusions on the clinical safety ®®

The safety of Sixmo is considered to be sufficiently demonstrated.



2.7. Risk Management Plan

Safety concerns

Summary table of safety concerns

Important
identified risks

Safety concerns related to the SC implant:
Protrusion or expulsion of the SC implant
Infection at the insertion or removal site

Safety concerns related to the active substance:

e Respiratory depression / respiratory failure

Hepatitis, hepatic events, use in patients with he@ure
Dependence
Precipitation of opioid withdrawal syndrome

Use during pregnancy and lactation (effects
CNS depression (including effects on driving ability)
Hypersensitivity {

Risk of fatal in patien
misuse/dependence who self—admi% psychoactive substances while using
Sixmo

wborn and infant)

outcome ith a history of polysubstance

N

Important
potential risks

Safety concerns related to implant:
Damage to nerves or blood vesSsels during insertion and/or removal procedure

Implant migration andissing implant or partial implant

Safety concerns reIa&o the active substance:
Use in patient

ith head injury and increased intracranial pressure

Missing
information

S related to the SC implant:

Lon@% use (>12 months)

ncerns related to the active substance:
ients >65 years old

N

a

Pharmacovi nce plan

.
Summa@def ongoing and planned additional pharmacovigilance activities in the PV plan

Stl&@s

Summary of
objectives

Safety concerns

addressed Due dates

Milestones

"
;ory 1 - Imposed mandatory additional pharmacovigilance activities which are conditions of the marketing

authorisation

A prospective,
observational
(non-interventional),

post-authorisation safety

cohort study to evaluate

Provided within
3 months from
the date of the
marketing
authorisation

To evaluate the rate
of breakage of Sixmo
implants and to
evaluate implant site
treatment-emergent

Protrusion or expulsion
of the SC implant,
Infection at the insertion
or removal site
(important identified

Full study
protocol




Summary of

Safety concerns

Study Status objectives addressed Milestones Due dates
the incidence of the adverse events. risks); Damage to granting.
breakages and nerves or blood vessels

insertion/removal during insertion and/or

complications of removal procedure; Esti Q2
buprenorphine implants Implant migration Final study 202% years
(Sixmo) in the routine and/or missing implant report: after fi

clinical care — or partial implant e ment plus
MOLTeNI-2019-01 (important potential '\ onths for

Planned

risks); Patients
>65 years old (missing
information).

O

{

\tudy report
completion).

Category 2 — Imposed mandatory additional pharmacovigilance activities which are Ci
context of a conditional marketing authorisation or a marketing authorisation under e

-

Obligations in the
onal circumstances

Not applicable

T

V4
Category 3 - Required additional pharmacovigilance activities @\
N

Prospective descriptive
observational study of
insertion-, localization-,
and removal-related

events and their sequelae
associated with the use of

Probuphine —PRO-816

Planned

To document and
evaluate the safety of
Probuphine under
real-life conditions.

Infection atithe

insertio oval site
(im tx; :ientified
riskz& age to

nerves or blood vessels
d insertion and/or
al procedure,

Protrusion or eXpulsion
of the SC ir@

@Iaﬂt migration

d/or missing implant
or partial implant
(important potential
risks); Patients
>65 years old (missing
information).

Clinical study
report

Final study
report:

Progress of
Study PRO-816
in the PSURs, in
accordance with
Sixmo periodic
safety update
reports (PSURSs)
periodicity

within 6
months from
study
completion)

Estimated Q2
2024

PSURs, in
accordance
with Sixmo
PSUR
periodicity

Risk minimisation gures

Summary table of
concern

Xo
b\’Q
@)

armaeovigilance activities and risk minimization activities by safety

Safety conc.erQ

Risk minimization measures

Pharmacovigilance

activities
* 7 -
Welated to the SC implant
‘ H -
pulsion | Routine risk minimization measures: Routine

Routine risk communication:

SmPC sections 4.2, 4.4, and 4.8

pharmacovigilance
activities beyond

adverse reactions

PL sections 2 and 3

Routine risk minimization activities recommending specific

clinical measures to address the risk:

Insertion and removal of the Sixmo implants must be

reporting and signal

detection: none

Additional

pharmacovigilance




Safety concern

Risk minimization measures

Pharmacovigilance

procedure, SmPC, section 4.2

Detailed instructions describing a step by step process for
implant insertion / removal are provided in the SmPC,

section 4.2

The same removal technique is employed for the remo
of protruding or partially expelled implants. Explorato
surgery without knowledge of the exact location of

all
implants is strongly discouraged, SmPC, se«:tion@0
on

Recommendation to examine the insertion si week

following implant insertion for signs of an lems with
nextrusion

ion 4. 2

wound healing, including evidence of im

from the skin is included in the SmP

Instructions for the healthcare ssional on how to

pr
proceed in the case of sponexpulsion are included

in the SMPC, section 4.4

Recommendation to co proper placement by
palpation immediate@wr insertion is included in the

SmPC, section 4.4

Instructions f &atient on what to do in the case of
gdl

sion are included in the PL, section 2

spontanem
Other routinb inimization measures beyond the Product

Informath
Q\ atus: restricted and special medical prescription
Ad@wal risk minimization measures:

N training for healthcare professionals, including lecture
es, followed by a knowledge assessment: proper insertion
and removal techniques reduce the risk of protrusion or

expulsion of the SC implant

activities
performed by a physician or other qualified healthcare activities:
professional who is competent in minor surgery and has MOLTeNI-201-01,
been trained to conduct the insertion and removal PRO-816:

<

Infection

insertion

site @

Routine risk minimization measures:
Routine risk communication:

SmPC sections 4.4 and 4.8

PL sections 2, 3, and 4

Routine risk minimization activities recommending specific

clinical measures to address the risk:

Recommendation to examine the insertion site one week

following implant insertion for signs of infection is included

Routine
pharmacovigilance
activities beyond
adverse reactions
reporting and signal

detection: none

Additional
pharmacovigilance

activities:




Safety concern

Risk minimization measures

Pharmacovigilance

activities

in the SmPC, section 4.2

Recommendation to avoid excessive palpation shortly after
insertion of the implants is included in the SmPC, section
4.4

Recommendation to examine the incision site for infection

if spontaneous expulsion occurs is included in the SmPC,

%

section 4.4

Other routine risk minimization measures beyond the Prod

MOLTeNI-2019-01,
PRO-816:

_ N
Information: 4
Legal status: restricted and special medical prescgipti
Additional risk minimization measures: (
None @
) ' 7

Safety concerns related to the active substance
Respiratory depression Routine

/ respiratory failure

,;
S
AN
&
Q

-
Routine risk minimization me su

Routine risk communication:
SmPC sections 4.2,

A&QAS, 4.8, and 4.9
PL sections 2, 3, and
é/activities recommending specific

(§ ress the risk:
lon to monitor elderly and persons with

airment for signs and symptoms of toxicity or
in the SMPC, section 4.2

Routine risk minim

clinical measur

Recom
ogm
mmendation to monitor all patients receiving Sixmo
conditions indicative of diversion, or progression of

N

hep

opioid dependence and addictive behaviours suggesting
the need for more intensive and structured treatment for

substance use in the SmPC, section 4.4

Recommendation to warn patients that it is extremely
dangerous to self-administer non-prescribed
benzodiazepines while taking Sixmo, and should also be
cautioned to use benzodiazepines concurrently with Sixmo
only as directed by their healthcare professional, in the
SmPC, section 4.5

Other routine risk minimization measures beyond the Product

Information:

Legal status: restricted and special medical prescription

pharmacovigilance
activities beyond
adverse reactions
reporting and signal

detection: none

Additional
pharmacovigilance

activities: none




Safety concern

Risk minimization measures

Pharmacovigilance

activities
Additional risk minimization measures:
Patient alert card A
Hepatitis, hepatic Routine risk minimization measures: Routine
events, use in patients pharm 1lance

with hepatic failure

Routine risk communication:
SmPC sections 4.2, 4.3, 4.4, and 4.8

PL sections 2, 3, and 4

N

Routine risk minimization activities recommending specific
hepatic impairment should be monitored for@s and

symptoms of precipitated opioid withdraw
overdose caused by increased levels of b

the SmPC, sections 4.2 and 4.4

clinical measures to address the risk:

Recommendations that patients with mild to mo

icity, or

orphine, in

Recommendation that when a hepatic event is suspected, a

liver function evaluation is r, q including whether to
discontinue treatment with &3 and if the treatment is
continued, hepatic functi0hould be monitored closely, in

the SmPC, section 4.4

Other routine risk minimizaneasures beyond the Product

Information:

Qcted and special medical prescription

imization measures:

None
Y 4

&-'

RN
acti % eyond
ad\%,e reactions
ting and signal

%tection: none
N

Additional
pharmacovigilance

activities: none

Dependence

,;
S
AN
&
Q

'&sk minimization measures:
risk communication:

SmPC sections 4.4 and 4.8

PL sections 2 and 4

Routine risk minimization activities recommending specific

clinical measures to address the risk:

Recommendations for monitoring and treating patients if

Sixmo implants are discontinued in the SmPC, section 4.4

Other routine risk minimization measures beyond the Product
Information:

Legal status: restricted and special medical prescription

Additional risk minimization measures:

Routine
pharmacovigilance
activities beyond
adverse reactions
reporting and signal
detection: none

Additional
pharmacovigilance

activities: none




Safety concern

Risk minimization measures

Pharmacovigilance

activities
None
Precipitation of opioid | Routine risk minimization measures: Routine
withdrawal syndrome pharmacowi ce
Routine risk communication: .
activities nd
SmPC sections 4.2, 4.4, and 4.8 adver ctions

PL sections 2 and 4

Routine risk minimization activities recommending specific

X

clinical measures to address the risk:

Instructions for the induction of de novo patients befo

Sixmo insertion, SmPC, section 4.2

Information:

Other routine risk minimization measures beyondt Product
Legal status: restricted and special m&scription

Additional risk minimization measur

None

N

re@ and signal
@ ion: none

~A ditional
b pharmacovigilance

activities: none

Use during pregnancy
and lactation (effects

on newborn and infant)

,;
S
AN
&
Q

\ diScontinued during treatment with Sixmo, SmPC, section

D 4.6

Routine risk minimization measures:
Routine risk communicati(é
SmPC sections@ .3

Routine risk mi@xtion activities recommending specific
clinical mea address the risk:

PL section 2

Rec endation for neonatal monitoring at the end of

anancy is included in the SmPC, section 4.6

ommendation that breastfeeding should be

Other routine risk minimization measures beyond the Product
Information:

Legal status: restricted and special medical prescription
Additional risk minimization measures:

None

Routine
pharmacovigilance
activities beyond
adverse reactions
reporting and signal

detection: none

Additional
pharmacovigilance

activities: none

CNSxdepression
(including effects on

driving ability)

Routine risk minimization measures:
Routine risk communication:
SmPC sections 4.4, 4.5, 4.7, 4.8, and 4.9

PL sections 2 and 4

Routine
pharmacovigilance
activities beyond
adverse reactions

reporting and signal

detection: none




Safety concern Risk minimization measures Pharmacovigilance

activities

Routine risk minimization activities recommending specific

clinical measures to address the risk: Additional
pharmacovi e

Patients may experience somnolence, especially in the Lo
activities
first week following insertion of the implants and should be

cautioned in this respect in the SmPC, section 4.4 0\%

Recommendation to prescribe Sixmo with caution to {
patients taking benzodiazepines or other drugs that act on O
the CNS in the SmPC, section 4.5 \

¥

operating hazardous machinery until they are reasofabl

Recommendation to caution patients about driving or:&
certain that Sixmo does not adversely affect thei@y to
engage in such activities, in the SmPC, secti§.7

Other routine risk minimization measures beyrw Product

Information:
Legal status: restricted and specia ical’ prescription

Additional risk minimization me :

None \

Hypersensitivity Routine risk minimizatio ures: Routine

pharmacovigilance
Routine risk communication?® L
activities beyond

SmPC sectiont.} d 4.8 adverse reactions
reporting and signal
PL sectiong 2 aRd 4 .
detection: none
Routine risk@nizaﬁon activities recommending specific
clinical res to address the risk: Additional
i pharmacovigilance
activities: none

4 OtheRgoutine risk minimization measures beyond the Product
,\ormation:
Q‘D Legal status: restricted and special medical prescription

L 4

O
None

Additional risk minimization measures:

Risk of btcome in | Routine risk minimization measures: Routine
patien ith a history pharmacovigilance

Routine risk communication:

bstance activities beyond
misuge/dependence SmMPC sections 4.4 and 4.5 adverse reactions
who self-administer reporting and signal
. PL section 2 .
psychoactive detection: none

substances while using | Routine risk minimization activities recommending specific

Sixmo clinical measures to address the risk: Additional

pharmacovigilance




Safety concern

Risk minimization measures

Pharmacovigilance

activities

Prior to initiating Sixmo therapy, the patient’s medical and
treatment history, including use of non-opioid psychoactive
substances, needs to be reviewed, in order to ensure that
Sixmo treatment can be safely initiated.

Other routine risk minimization measures beyond the Product
Information:

Legal status: restricted and special medical prescription
Additional risk minimization measures:

None

activities: none

Safety concerns related to the SC implant

Damage to nerves or
blood vessels during
insertion and/or

removal procedure

,;
S
AN
&
Q

X
<
2>

Routine risk minimization measures:

Routine risk communication:

SmPC sections 4.2, 4.4, and 4.8 Q
Routine risk minimization activities rec@nding specific

clinical measures to address the (is|

Insertion and removal of the SiXmo implants must be

performed by a physici ther qualified healthcare
professional who is tent in minor surgery and has
been trained to conduct the insertion and removal

procedure, Sm section 4.2

Detailed in ns describing a step by step process for

implartyi n / removal are provided in the SmPC,
sectio Q

T e removal technique is employed for the removal
otruding or partially expelled implants. Exploratory
gery without knowledge of the exact location of all

\ implants is strongly discouraged, SmPC, section 4.2.

her routine risk minimization measures beyond the Product

Information:
Legal status: restricted and special medical prescription
Additional risk minimization measures:

Live training for healthcare professionals, including lecture

slides, followed by a knowledge assessment

Routine
pharmacovigilance
activities beyond
adverse reactions
reporting and signal

detection: none

Additional
pharmacovigilance
activities:
MOLTeNI-2019-01,
PRO-816

Implant migration
and/or missing implant

or partial implant

Routine risk minimization measures:

Routine risk communication

SmPC sections 4.2, 4.3, 4.4, and 4.8

PL sections 2 and 4

Routine
pharmacovigilance
activities beyond
adverse reactions

reporting and signal

detection: Follow-up




Safety concern

Risk minimization measures

Pharmacovigilance

activities

Routine risk minimization activities recommending specific

clinical measures to address the risk:

Ultrasound and MRI facilities need to be available to the
clinical site at which the insertion and removal of Sixmo

occurs, SmPC, section 4.2

Suitable methods for the location of non-palpable
implant(s) or fragment(s) include ultrasound with a high
frequency linear array transducer (10 MHz or greater)

magnetic resonance imaging (MRI). Sixmo implants a
g@}
If implant(s) or implant fragment(s) are not gemoved
during a removal attempt, the patient sho {ndergo
imaging for localisation as soon as is feasildlejith the

the same day

not radiopaque and cannot be seen by X-ray or CT
SmPC, section 4.2

subsequent removal attempt perform @ 1

as localisation, SmPC, section 4.2
Patients who have contrain ic or MRI should not be
allowed to receive Sixmo, S , section 4.3

Recommendation to con roper placement by palpation

immediately after in&@ Is included in the SmPC, section
4.4

Other routine risk r@tion measures beyond the Product
@stricted and special medical prescription

Information:
Legal s
K minimization measures:

Addition

Live %g for healthcare professionals, including lecture
s

li llowed by a knowledge assessment

questionnaire (Annex 4)

Additional

Use in patients with
head injury and ,‘

increased intrac;a@
pressure \
0\< )

<

-
tine risk minimization measures:

Qoutine risk communication:
SmPC sections 4.4 and 4.8
PL section 2

Routine risk minimization activities recommending specific

clinical measures to address the risk:

Recommendation to use with caution in patients with head
injury, intracranial lesions, and other circumstances where
cerebrospinal pressure may be increased in the SmPC,

section 4.4

Routine
pharmacovigilance
activities beyond
adverse reactions
reporting and signal

detection: none

Additional
pharmacovigilance
activities: none

Other routine risk minimization measures beyond the Product




Safety concern

Risk minimization measures

Pharmacovigilance

activities

Information:
Legal status: restricted and special medical prescription
Additional risk minimization measures:

Patient alert card

'.\: 9

Peripheral edema

Routine risk minimization measures:
Routine risk communication:

SmPC section 4.8

PL section 4

Routine risk minimization activities recommending spe

%

the Product

clinical measures to address the risk:
None

Other routine risk minimization measure

Information:

Legal status: restricted and@nedical prescription

Additional risk minimizatiogeasures:

O

None

RoU%ine

acovigilance
\tivities beyond

reporting and signal

&'\adverse reactions

detection: none

Additional
pharmacovigilance

activities: none

-
Safety concerns related to the SC implant&
N measures:

Long-term use
(greater than
12 months)

,;
S
AN
&
Q

Routine risk minirQZj

Routine risk co@ication:
SmPC @h 4.2

P(Qn 3
Ro@:sk minimization activities recommending specific
clinic easures to address the risk:

D none

Other routine risk minimization measures beyond the Product
Information:

Legal status: restricted and special medical prescription
Additional risk minimization measures:

None proposed

Routine
pharmacovigilance
activities beyond
adverse reactions
reporting and signal

detection: none

Additional
pharmacovigilance

activities: none

Sa

y concerns related to the active substance

Patients >65 years old

Routine risk minimization measures:

Routine risk communication:

SmPC section 4.4

Routine
pharmacovigilance
activities beyond
adverse reactions

reporting and signal




Safety concern Risk minimization measures Pharmacovigilance

activities
PL section 2 detection: none
Routine risk minimization activities recommending specific .
9sp Additional
clinical measures to address the risk: X
pharmac ilance
Recommendation that opioids should be administered with | activitigs:
caution to elderly or debilitated patients in the SmPC, MOL -2019-01,
section 4.4 PR 16

Due to lack of data in this population, use of Sixmo is not \
recommended in patients over 65 years, SmPC section 4 N
4

Other routine risk minimization measures beyond the Produ

Information:
Legal status: restricted and special medical fcri ion

Additional risk minimization measures:

X

Conclusion

LY
The CHMP and PRAC considered that the risk manifement plan version 1.1 is acceptable.

Pharmacovigilance systemQCJ

2.8. Pharmacovigilance

The CHMP considered that the ph ovigilance system summary submitted by the applicant fulfils the
requirements of Article 8(3) of @c ive 2001/83/EC.

Periodic Safety Up eports submission requirements

Based on the safety comncerns linked with implant insertion of removal, the CHMP is of the opinion that a
separate entry in t list for Sixmo is needed, as it cannot follow the already existing entry for
buprenorphine. T uirements for submission of periodic safety update reports for this medicinal
product are sét in the Annex 11, Section C of the CHMP Opinion. The applicant did request the
alignment of the new PSUR cycle with the international birth date (IBD). The IBD is 26 May 2016. The

.
new EU Nentry will therefore use the IBD to determine the forthcoming Data Lock Points.

<@

roduct information

2.9.1. User consultation

The results of the user consultation with target patient groups on the package leaflet submitted by the
applicant show that the package leaflet meets the criteria for readability as set out in the Guideline on the
readability of the label and package leaflet of medicinal products for human use.




Additional monitoring

Pursuant to Article 23(1) of Regulation No (EU) 726/2004, Sixmo (buprenorphine) is included in the
additional monitoring list as it has a PASS imposed at the time of granting the marketing authorisation
and measures for ensuring the safe use of the medicinal product included in the risk managemen&tem.

t this

Therefore the summary of product characteristics and the package leaflet includes a statem%
of new

medicinal product is subject to additional monitoring and that this will allow quick identifi
safety information. The statement is preceded by an inverted equilateral black triangle

{\
3. Benefit-Risk Balance \QO
3.1. Therapeutic Context S’

{0

3.1.1. Disease or condition

OUD has a prevalence ranging from 0.6 to 0.8% (Bulletin of the @ealth Organization [WHO] 2013).

Globally, more users die each year from heroin use than fro other illicit drug. In Europe, 82% of

fatal overdoses are due to opioids, and the mortality rate fgrNpjeetion drug users is approximately 5-10
times that for the general population of the same age a der (EMCDDA, European Drug Report

2016). \

The burden of disease is substantial, with high ra of morbidity and mortality, disease transmission,
increased health care, crime and law enforcemegi , and less tangible costs of family distress and lost

productivity (Cochrane Database Syst Rev. 2 1 20; (3):CD003409.)

The intended indication is Sixmo is indicaté@, for substitution treatment for opioid dependence in clinically
stable adult patients who require no mofe than 8 mg/day of sublingual buprenorphine, within a
framework of medical, social and psy@gical treatment.

The treatment of opioid dependen important to reduce its health and social consequences and to
improve the well-being and soc@mctioning of people affected. The main objectives of treating and
rehabilitating persons with oq ependence are to reduce dependence on illicit drugs; to reduce the
morbidity and mortality ca y the use of illicit opioids, or associated with their use, such as infectious
diseases; to improve hyﬁand psychological health; to reduce criminal behaviour; to facilitate
reintegration into the kforce and education system and to improve social functioning (WHO).

3.1.2. Avail@Qherapies and unmet medical need
L 4

There are gap ro\mately 1.3 million high-risk opioid users in the EU. Opioids are the principal drug in

about 3 3\@ drug treatment requests in the EU. Approximately 630,000 opioid users received opiate

substitu erapy in 2015. Heroin use accounts for about 80%, of new opioid related treatment
demal in Europe. Approximately 38% overall inject heroin but this varies considerably across member
ta Imost 80% of drug overdoses in the EU involve opioids.

As single treatment is effective for all individuals with opioid dependence, diverse treatment options
are needed, including psychosocial approaches and pharmacological treatment. Both detoxification with
subsequent abstinence-oriented treatment and substitution maintenance treatment are essential
components of an effective treatment system for people with opioid dependence.



There are two therapeutic treatment pathways, opioid substitution treatment or detoxification. While
abstinence from illicit opioids is considered an ideal outcome, it is often unachievable. The difficulties in
obtaining total abstinence have been widely acknowledged, and it is understood that “as with other
chronic conditions, opioid dependence tends mostly to follow a relapsing and remitting course”.

A primary goal of treatment for opioid dependence is to help patients to reduce or eliminate ill ioid
use as this facilitates achievement of other important goals, including improved physical ar@ tal
health, and psychosocial functioning. c

2 4

Standard pharmacological treatment of opioid dependence therefore aims at reducing ﬂ ally ceasing)
illicit opioid use, and may involve long-term administration of opioid substitution tr, nt.

There are a number of therapies authorised for use in this condition, therefor Is not high unmet
need. In the EU methadone is the most widely prescribed opioid substitution @(63%) and a further
35% are treated with buprenorphine-based medications. These are mainly r sublingual therapies.
Treatment may be supervised in a healthcare setting or users may take t tment in their own home.
The former requires that the user attend a treatment centre daily and t tter risks diversion of the
treatment for illicit use or risk of accidental overdose by others in ter)usehold such as young children.
Psychosaocial interventions, including cognitive and behavioural oaches and contingency
management techniques, can add to the effectiveness of treat aqﬂeombined with agonist maintenance
treatment and medications for assisting opioid withdrawal u

The proposed treatment is a long acting therapy of 6 m duration which is administered
subcutaneously by a health care professional. The apgli proposes that this should reduce the risk of

diversion and of accidental overdose in the home.
3.1.3. Main clinical studies O

In support of efficacy the applicant has swed three main studies: a double blind placebo-controlled
study (805), a non-inferiority, double—bl(’ d,
double blind double dummy placebo %

uble-dummy randomised controlled trial (806) and a
tudy in patients receiving 8mg or less of SL BPN/day (814).

The first two randomized, controll@ ies, PRO-805 and PRO-806, enrolled opioid-dependent adults
who were starting treatment o substitution and who were new entrants to treatment with
buprenorphine. Patients were I-Gigible if they had previously received pharmacological treatment for
opioid dependence within ths of study start (e.g. methadone or buprenorphine). The majority of
patients in these studies % ed heroin as their primary opioid of abuse. Patients were treated for up to
24 weeks on-study. T rimary endpoint in both studies was the proportion of urine samples negative for
opioids. Secondary oints included control of opioid cravings, retention in treatment, global
functioning, as wi upplemental SL BPN use. The primary analysis was the CDF of the percentage of
urine samples ﬁre negative for illicit opioids from either Week 1 through Week 16 (PRO-805) or
Week 1 th‘rm@eek 24 (PRO-806). In both studies, the pre-specified primary endpoints were met.

Study P }q enrolled a selected “clinically stable” subpopulation of opioid dependent adult patients
who w eady on maintenance treatment. Clinically stable in this context means that these patients
ha ded well to buprenorphine treatment for at least 3 months. These patients were required to

en on SL BPN treatment for at least 6 consecutive months prior to study entry, and to have
rec@ived a stable dose of 8 mg/day or less SL BPN for at least 90 days prior to randomization. The primary
endpoint was responder rate, defined as subjects with no more than 2 of 6 months with any evidence of
illicit opioid use based on a composite of both urine results and self-report results, at week 24. For the
primary efficacy variable, a test of non- inferiority of Sixmo (active) versus SL BPN (control) was
conducted. A non-inferiority margin of 20% was employed to define non-inferiority.



In the primary analysis, the proportion of responders was 87.6% in the SL BPN group and 96.4% in the
Sixmo group. The proportion of responders was statistically significantly higher in the Sixmo group (P =
0.034). This is the intended population for treatment as proposed by the Applicant.

Two additional studies (807 and 811) which were open label single arm follow-on studies of st:dies 805

and 806 respectively were submitted primarily as safety studies. However, secondary endpoint ded
percentage of urine samples negative for illicit opioids over the 24-week treatment period, p age of
study completers (i.e., retention in treatment), subject self-reported illicit drug use, suppl | SL BPN

use, subjective and objective withdrawal symptom scores (SOWS and COWS), opioid—%w scores
(VAS), quality of life to support longer term efficacy up to 12 months treatment.

o
S

The active constituent of Sixmo (buprenorphine hydrochloride) is well ryﬁ sed as a substitution
treatment for opioid drug dependence.

3.2. Favourable effects

The majority of treatments for Opioid Use Disorder require regulakirtteraction with HCP as diversion is a
problem. This newly proposed Sixmo formulation provides an alt ive treatment modality for opioid
dependent patients.

In Study 805, the primary analysis compared the cumulat stribution function (CDF) of the
percentage of negative values for Week 1 to Week i Sixmo group (Group A) and the placebo
implant group (Group B), using a stratified Wilcoxor& sum (van Elteren) test with (pooled) site and
gender as stratification variables. Overall the mea rcentage of negative samples (per week) for weeks
1-24 was: 22.4% (Cl: 15.33-29.48%) for plac Qﬂ 36.6% (Cl: 30.50-42.64%) for the active
treatment group (ITT population). The second%icaey results were generally in line with the primary

analysis. &

There was also a higher response rate s@n the secondary endpoints such as total number of weeks
abstinent from illicit opioid use, crv@OW, COWS and self-reported illicit drug use.

In Study 806, the primary analysi @ pared the CDF of the percentage of urine samples that were
negative for illicit opioids at 24@@ (from Weeks 1 through 24) with and without imputation of
self-reported opioid use. A statistiCally significant response over placebo was demonstrated (p<0.0001),
which was in favour of Si atment. Non-inferiority to sublingual buprenorophine was also shown.
The results were co arﬁo SL BPN but it appears that this is achieved by a better response rate
during weeks 1-16 tl)-r%@inishes from weeks 17-24. For the secondary endpoints statistically significant
better results were anstrated for Sixmo compared to placebo for completers, mean total weeks
abstinent, craxirQOWS and SOWS) and for VAS change from baseline. The results for Sixmo were
somewhat b(@ en compared to SL BPN and statistical significance was achieved for COWS and SOWS
in favour of,

N

Study 8 olled a relatively stable patient population on lower doses of SL BPN, and tested for
non-i iority to SL BPN over 24 weeks.

ary analysis was “a responder” which is defined as a subject with no more than 2 of 6 months
with,any evidence of illicit opioid use using a non-inferiority margin of 20%. Non inferiority was
demonstrated in the study with confidence intervals far from the non-inferiority margin.

Additionally, the proportion of responders was statistically significantly higher in the Sixmo group (P =
0.034)



No statistical difference was seen for the secondary endpoints which included Cumulative percentage of
evidence of urine illicit opioid use by month and cravings (COWS and SOWS). Both groups had high
retention rates.

Overall superiority over placebo was well demonstrated and appears to be non-inferior to SL BPN with
occasional superiority to SL BPN was demonstrated.

For the pooled analysis (805, 806), a statistically significant difference between the Sixmo @)Iacebo
groups was observed (p<0.0001). The Hodges-Lehmann estimator for percent urine negaé?values also
showed a significant shift comparing the Sixmo and placebo groups (9.2%). {

O

3.3. Uncertainties and limitations about favourable effe&?

There are a number of uncertainties and limitations relating to the efficac

While the goal of therapy is to prevent illicit drug use rather than achievetabstinence from opioid use the
needs of patients who are transitioning from illicit or prescription opi@ids can be variable. The results can
be dependent on the quantity of opioid used, use of illicit opioids s prescription opioids, duration of
opioid use, social circumstances, patient age and route of opi inistration.

S

As the pivotal studies demonstrated, patients required on% plemental SL BPN despite Sixmo
treatment. The dose of Sixmo is relatively low and woul be sufficient alone as a maintenance
treatment for patients with moderate or severe opioi dence. This could be more difficult in
unstable patients whom are difficult to treat. Although a I6wer amount of SL BPN would be needed if used
in conjunction with Sixmo, it is difficult to see the 'caI benefit as a combination treatment in such
patients. Sixmo may not achieve better contro@omes for such patients. They will still need to attend
a clinic to receive SL BPN and therefore this does hot prevent diversion or accidental ingestion by children.
Furthermore, clinical experience is limite &}2 only months, this is considered limited for chronic
treatment however further studies on théye awaited, to out rule whether efficacy would diminish over
time. As a result of these concerns _the Applicant amended the population to one not requiring more than

8mg SL BPN in stable patients ant@ is no experience beyond 12 months treatment (i.e. 2 cycles).

It is unclear whether the effect onstrated would be equally seen in patients who are prescription
opioid users or those using illicit drug such as heroin. It is reported that prescription opioid users have
better treatment outcom those who use heroin (Nielsen et al., 2013; Potter et al., 2013). On

average, they use lesg total 6Rioid per day, have fewer co-occurring substance use disorders, have better
family and social fun xng,
experience fewer le nsequences (Moore et al., 2007; Rosenblum et al., 2007). Overall, prescription

shorter treatment histories, are less likely to administer by injection, and

opioid users havelbetter treatment outcomes than those who use heroin (Nielsen et al., 2013; Potter et
al., 2013). In Nl mo clinical development programme, the results seen in Study PRO-814 were more
favourable” Cjﬁose seen in Studies PRO-805 and PRO-806. Study PRO-814 had a far smaller
proporti \eroin users enrolled (21% of the total population, n=36). Studies PRO-805 and PRO-806
had a bi proportion of heroin users enrolled (63% and 62.4% of subjects respectively). However this
tzlpected as illicit opioid users usually have concomitant conditions.

is

pivotal and supportive efficacy studies only included subjects aged 18 and over. Currently, there is no
data to support use in those aged 15 to 18, this has been taken into account by the applicant. In addition,
no persons over the age of 65 years were included in the efficacy studies. While efficacy is not expected
to no different in this age group, there are no safety data available either. As a result of these concerns
the applicant restricted use to patients over 18 years of age. It is also recommended that the SmPC
should be revised to reflect the absence of product specific data in patients >65 years.


https://www.sciencedirect.com/science/article/pii/S0376871617300029%23bib0165
https://www.sciencedirect.com/science/article/pii/S0376871617300029%23bib0155
https://www.sciencedirect.com/science/article/pii/S0376871617300029%23bib0165
https://www.sciencedirect.com/science/article/pii/S0376871617300029%23bib0165

There were a number of exclusions for both studies e.g. subjects with concomitant alcohol and other drug
dependencies. Polydrug use is an important issue in drug dependency. It is therefore unclear to what
extent the results of the studies are generalisable to the wider drug-using population.

The longer term efficacy data is limited to 2 open label single arm studies which were primarily,designed
as safety studies and therefore have some limitations. Although the study outcomes were gen
encouraging at week 24 (end of treatment), some participants switched to riskier behaviou
example, a higher number of patients using heroin compared to baseline. While this may@ atural

progression it requires further consideration ¢

A high proportion of patients required additional sublingual buprenorphine in all st &in particular in
studies PRO-805 and PRO-806. Expectedly, the percentages were higher with th% lacebo, but they

were also very high in those randomised to receive Sixmo

A major concern relates to the absence of product specific recommendation&Sixmo use in patients
where careful monitoring and dose reduction or down-titration may be r; d. Therefore, careful
patient selection is required and monitoring as the Sixmo causes a ste&%e in buphrenorphine levels
following implantation and the SmPC was amended to caution patiefits and prescribers.

In order to reflect Sixmo’s inflexible posology and absence of an @m to down-titrate the dosage,
specific recommendations relevant to the implantable delivery, m and therefore achievable in clinical
practice are provided for HCPs in the product information.?

The inflexibility with down-titration of Sixmo dosage is Q ered relevant in the proposed population
where co-morbid medical conditions such as hepatic i

is also relevant to other patient populations wherergent down-titration of Sixmo dosage may be
required to avoid toxicity such as in adolescents, in@ents with other medical conditions, in patients with
poor nutritional status, immunocompromised patiénts and patients at increased risk of fatal respiratory
depression e.g. those with a history of polysubstance abuse who may self-medicate with non-prescribed
psychoactive substances. Therefore, cartJJ ient selection is advised and the Sixmo implants can be

removed if necessary. 0

The active substance bupr ine has a clearly established pharmacological profile over several years

ent may co-exist. This major safety concern

3.4. Unfavourable eff

and the safety profil adequately characterised. Nevertheless, the proposed use of a novel delivery
system to administexmve substance buprenorphine via Sixmo subdermal implant is worthy of
special consideratio

In the clinical g@ implant site AEs, were reported in almost 33% of subjects overall in the
tu

double—bligd s. Implant site pain, implant site pruritus, implant site erythema, implant site
hemato ant site haemorrhage, and implant site oedema were the most commonly reported AEs.
A slightl er percentage of Sixmo subjects than placebo/SL BPN subjects experienced implant site

AEs; @ver, there were no notable differences in the incidence of individual implant site TEAEs between
tre ent groups.

Thewon-implant site profile was very similar between Sixmo and placebo/SL BPN treated subjects. Also,
in studies allowing a direct comparison to the active comparator SL BPN (PRO-806 and PRO-814), no
notable differences were seen for the non-implant site AEs. The safety database was also examined for
TEAE terms that might indicate broad safety concerns for respiratory depression, CNS depression,
orthostatic effects, hepatic injury, allergic reaction, gastrointestinal disorders, psychiatric disorders,
reproductive or neonatal disorders, and drug abuse, dependence and/or withdrawal symptoms. These are



categories of interest based on the known pharmacology of buprenorphine and known safety profile of
marketed buprenorphine products. In general, the incidence of TEAEs falling into these categories in the
Sixmo clinical program was consistent with that observed with other buprenorphine products.

The data indicate that the safety profile for Sixmo is principally related to the implant procedure and route
of administration. b

Of note, the applicator and the implant technique were changed during clinical development @Studies
PRO-805 and PRO-807 had been completed. This means that the double-blind study PR& and the
respective open-label extension study both used the previous technique, while Studie -806,
PRO-814, and PRO-811 used the current U technique. O{

Modifications were made to the equipment, to the design of the applicator, t@neral surgical
techniques related to the insertion and removal of the implants, and to the % procedures, in order

to improve the overall safety. 0

The incidence of implant-related TEAEs was substantially lower in the s conducted after these
changes were implemented (PRO-805: 51-58%, PRO-806: 26—28%,{? *B14: 14-23%).

nd standardized training for the
complete implant expulsion.

The improvements made in implant insertion equipment, technio@
later clinical studies also greatly reduced the occurrence of pa%

However, there were 6 document cases of Clinically signific@ nt breakage post marketing, implant

migration and difficulty removing the implants. Q

A patient who was enrolled in Study PRO-807 experie implant fragment surfacing” from the
PRO-805 implantation (on 03 Jul 2008). This implies that the implants from study PRO-805 were not
removed intact, however healthcare professional

require to be experienced in minor surgery and
receive training by the company for insertion @moval of Sixmo.

Sixmo was overall well-tolerated, and mo EAEs were mild to moderate in severity and did not deter the
majority of subjects from continued participation in the clinical studies or retreatment with an additional
implant.

In the clinical studies, the majorit@he subjects were Caucasian. The number of non-Caucasian
subjects included in the studies it
that a higher proportional fre, Q of implant site TEAEs were observed in non-Caucasian groups in the
clinical studies, though th er of non-Caucasians studied was low, but a true difference is not
expected. In addition, non- lant site TEAEs were observed at a higher frequency in non-Caucasian

patients. \

There were differ n implant site TEAEs observed between the patients with BMI< 25 and > 25.

ed and this has been reflected in the SmPC. However, it is noted

.
A higher frequ f non-implant site TEAEs observed in patients with BMI<25.
TEAEs wi ‘e\ more frequently observed in patients whose primary opioid dependence was on heroin.

There i sence of product-specific safety data in relation to the use of Sixmo in 15-18 year old

ad s and patients over 65 years, therefore no posology recommendations can be made in the

relation to these subgroups in view of the absence of data.
In addition, there is no data for use of Sixmo beyond two treatment cycles.
The currently available data from post-marketing experience is limited.

The proposed post-authorisation studies are of special interest in that they will provide further insights
into the use of Sixmo from the perspective of the implant/procedural issues, longer term use and cardiac



safety. The planned PRO-816 study which will enrol 1300 patients form US and EU will examine safety of
Sixmo further.

3.5. Uncertainties and limitations about unfavourable effects

The overall safety profile for Sixmo was considered to be in line with the currently established dér the
active substance buprenorphine. @

In addition to the systemic AEs associated with the active substance buprenorphine, iti d that due
to the novel delivery system of Sixmo, that there is a separate category of product spegific AEs relating to
insertion or removal of Sixmo implants and these are considered important in the @a context of use
of the product, especially in view of the risk of implant breakage and the potenti implant fragment
migration requiring invasive surgical exploration and removal. &

No long term data is currently available in relation to the repeat insertion of mo implants beyond two
treatment cycles of six months (one year treatment in total).

Due to the implantable formulation of buprenorphine, there is a congern around inflexibility with dosage
particularly in situations where the dosage of buprenorphine nee ﬁe carefully monitored or titrated.
In patients where down-titration or careful monitoring of bupren%e dosage is recommended, the lack
e has been adequately reflected in the

of flexibility with respect to down-titration of buprenorphine dé¢
SmPC.

The implants should be removed after 6 months. Outpa @ addiction care clinics may not have MRI or
ultrasound equipment available needed for removal o implant.

Moreover, adherence in the target population is o @ poor, and patients may skip the visit to remove the
implants, therefore careful patient selection is fe mended.

3.6. Effects Table (J
Effect Short Treatm Control Uncertainties/ References
Description ent Strength of
evidence
Favourable Effects < !
&
CDF The cumulatiye % Median Median 20.8 p=0.0361 PRO 805
distributi 40.7
functio e
percght of
opigi gative
l&amples
* eks 1
t&ough 16.
CDF he cumulative % Median Median 0.0 p=0.0004 PRO 805
distribution 4.4

function of the
Percentage of
opioid-negative
urine samples
for Weeks 17

through 24
Retention Proportion of % n=71, n=17, 30.9% p<<0.0001 PRO 805
rate study 65.7%

completers

(Weeks 1-24)




Effect

Short

Description

Treatm Control

ent

Uncertainties/
Strength of
evidence

References

Study PRO Treatmen Control SL BPN, Uncertainties/
806 t comparator Stre h of evidence
CDF The cumulative % Median Median 9.03, Median 16.33,
distribution 20.28, @
function (CDF)
of the * @
percentage of \
urine samples {
that were
negative for O
illicit opioids at
24 weeks (from
Weeks 1 through &
24 )
Retention Proportion of N, % 73 (64%) 14 (25.9%) 7 D6) Low numbers in placebo
rate study % arm
completers
(Weeks 1-24)
Abstinence Total # weeks weeks Median Median 0.0, edian 1.0,
abstinent 2.0, @
(Weeks 1-24) Q
Effect Short Unit Treatme ol SL Uncertainties/ References
Description nt Strength of
evidence
Responder No more than2 % 96.4%0 87.6% 95% CI (0.009, Study PRO -814
of 6 months with 0.167) of the
any evidence of Q proportion
illicit opioid use. & difference.
< : (P = 0.034).
illicit opioid Percentage of % @ (ave) 89.15 No statistically significant Study PRO
use by subjects in the (ave) differences were observed -814
month ITT population between treatment groups,
with no urine illicit except at month 3
opioid use by O
month &
CDF Cumulative 90.8 (ave) 79.9 (ave) No statistically significant Study PRO
percentage of Q differences were observed -814

evidence ef no
urine illicit opioid

use by r@;

L 4

between treatment groups,
except at month 1

Abbreviatib@: Cumulated Distribution Function; ave: average, #number.

<



Effect Short Treatment Control Uncertainties/ Refere

Description Strength of evidence nces

Unfavourable Effects

Implant % 45.2 Incidence of Implant site dy
site AEs AEs higher in patients -80
with lower BMI, @
Non-Caucasian
Note: reduction in 6 %
14.1 Implant site TEs i &y Study
PRO 811 due to PRO-81
modification in \@- edural 1
technique
insertion/ al.
GGT % 3.4 increas@wcidence of Integrat
increased raise ed data
;b from
ALT % 2.7 PRO-80
increased { 7 and
AST % 2.7 @ 811
increased
Nasophar % 8.7 6.9 Increase incidence of Pooled
yngitis common AEs safety
data
Nausea % 6.5 Increase incidence of Pooled
common AEs safety

0 data
Constipati % 6.5 Q 2.8 Increase incidence of Pooled

on common AEs safety
data
Vomiting % 5 3.5 Increase incidence of Pooled
common AEs safety
data

3.7. Benefit-risk ass ent and discussion

3.7.1. ImportanceQavourable and unfavourable effects

Opioid dependence @nportamt public health problem with widespread impacts on the health and

well-being of the jadividual as well as wider societal effects. Opioid substitution therapy in conjunction

with social and% ological support is a mainstay in managing opioid dependence. There are a number
n

of therape‘uti o] s available to patients with OUD therefore there is not a high unmet need for new

therapeuti & ons.

In theory™aaving a depot slow release formulation would benefit patients as they would be more
in nt, require less SL BPN and therefore would not need to attend as frequently to clinic.

ever the PK profile shows a 2 phase release, the initial high peak which could pose both immediate
and longer term management issues for stable patients. The mean buprenorphine AUC0O-24 on Day 1
following insertion of Sixmo implants was 13.5% and 20% greater as compared to the mean
buprenorphine AUCO0-24 values following SL buprenorphine dosing on Days -2 and -1, respectively(16
mg/day). No such comparison is available with 8 mg tablets, but much higher differences would be
expected.



In theory this formulation could also reduce risk of diversion and accidental ingestion, especially as the
intended population are stable, however, no data were provided on this.

At steady state, the Buphrenorphine plasma levels were too low to meet the needs of patients with
moderate to severe opioid addiction as this group would require additional SL BPN to reduce opioid
cravings. Therefore the indication has been amended to stable patients requiring no more thanoéof SL

BPN. @

There is no direct correlation in regards to improvement in the quality of life for the pati in studies
PRO-805 and PRO-806 from the reduction in illicit drug use of 14.2% and 17.8% over ourse of 6
months. The definition of the responder in the study PRO-814 is also not based on al ence in regards
to the change in quality of life or any other direct endpoint, however would see r|Qmable in the
context of the intended population. Therefore, the clinical efficacy is mainly re

PRO-814, which mainly consisted mostly of patients using prescription opioi

t On a single study
ther than heroin (the
latter accounted for 21% of the study population). However it is acceptedathat*Sixmo was found to be

non-inferior to standard of care sublingual Buphrenorphine. @

The limited patients and duration of 12 months and lack of safety dqcbeyond 12 months is a concern.
Continued use in the same site would likely lead to scarring and fifjgotic changes making insertion and
removal more difficult. The applicant is planning further studie Qémine other anatomical sites and to
further examine implant safety in a prospective observational%)f 1300 EU and US patients.

Safety

The primary evaluation of safety is based on pooled MQ)m the double-blind studies PRO-805,
PRO-806, and PRO-814. In addition, safety data f@;he 2 extension studies, PRO-807 and PRO-811,

have been pooled and are presented (supportive separately from the 3 pivotal studies.

In general, the safety profile for the active subStance buprenorphine is well characterised.

The most commonly reported treatment ent adverse events (TEAES) reported with this
pharmacological class include constip% insomnia, headache, nausea, hyperhidrosis, drug withdrawal

syndrome, and pain.
A number of serious AEs relating tmprenorphine use have been described. These include severe
respiratory failure, hepatitis, 2 events, dependence, drug withdrawal syndrome, CNS depression;

and allergic reactions (hypersepsitivity).

In this context, certain we aracterised TEAEs were anticipated and monitored closely throughout the
course of the Sixmo d lopment program.

In addition, bupr ne is known to affect the QT interval. This is considered significant in the
population of p &who may be prescribed Sixmo.

The overall safety profile for Sixmo was considered to be in line with the currently established data for the

active su§ e buprenorphine.

In adc@ o the systemic ADRs associated with the active substance buprenorphine, it is noted that due
to el delivery system of Sixmo, that there is a separate category of product specific AEs relating to
tion or removal of Sixmo implants and these are considered important in the overall context of use

of the product.

No long term data is currently available in relation to the repeat insertion of Sixmo implants beyond two
treatment cycles of six months (one year treatment in total) and further clarification was provided by the
applicant however only 89 patients have received a second cycle of Sixmo. is



Due to the implantable formulation of buprenorphine, there is concern around inflexibility with dosage
particularly in situations where the dosage of buprenorphine needs to be carefully monitored or titrated.
Specific warnings and recommendations to optimise safe use have been included in the proposed product
information in order to address the concerns around inflexible posology.

In patients where down-titration or careful monitoring of buprenorphine dosage is recommende lack
of flexibility with respect to down-titration of buprenorphine dosage is acknowledged and in ion to
address this issue has been added to the SmPC. Therefore careful patient selection is rer% !
2 4
hdrawal

Buprenorphine SL can be administered as a rescue medication if the patient experien{N
symptoms while on treatment with Sixmo.

The implant removal procedure may involve significant tissue destruction, inc@rlsk of injury to
neural and vascular structures. The U technique itself could also precipitate% ge of the implant
during the removal. If the clinician cannot localise the implant when the remo required, the Applicant
advocated clinicians to use ultrasound with a high frequency linear array, ucer (10 MHz or greater)
or MRI, but there is a lack of information on how to use these devices fo@w purpose. As this product is
not radiopaque (and therefore not detectable by X ray) it is recomménded that migrated or missing
implants are detected by more expensive and less available met ssuch as MRI or high-resolution
ultrasound to facilitate retrieval. This may not be feasible in s any geographical areas and is
therefore considered to be more problematic for patients and icians. However, specific
recommendations/restrictions in relation to this issue are grovided in the SmPC and careful patient
selection is required.

It is noted that cases of missing implants or broken in%t fragments have been reported in both clinical
studies and post-marketing experience, and in so Gases the clinicians had attempted to use ultrasound
for implant localisation but without success. In O0St marketing setting there were 6 documented cases
of implant breakage, implant migration and diﬁ[y removing the implants. The cause of implant
breakages is not fully elaborated by the apglicant and is therefore not fully understood; furthermore, and
because it may be due to multiple facto{?ch as intrinsic formulation issues, removal technique,
inadvertent trauma, deliberate trauma

Applicant has provided data which strated a lower breakage rate using the U technique and also in
more experience/trained physi(ii@ ertion and removal of Sixmo. Although the risk of breakage is not

eliminated, the Applicant statE

and therefore cannot be adequately mitigated. However the

t all fragments were removed and no serious adverse events
occurred. The data is presentéd in section 5.1 of the SPC and the applicant is encouraged to make further
manufacturing changes t imise the risk of breakages further.

It has been demonstNthat there is a higher initial spike of buprenorphine exposure following Sixmo

insertion which corr‘le with a higher degree of dose related adverse events. From week 1 to week 24

there are consis@ igher adverse events seen with Sixmo including constipation, headache and

somnolence w’& pear to correlate with higher PK level (spike), particularly in week 1, when compared

to SL BPNar wever there were no serious safety issues reported. Over the 24 weeks there was 2.5

times hi r'vate of constipation and almost 10 fold higher somnolence rate with Sixmo. The applicant
b’[hese product specific PK/safety findings in the SmPC-

has ref

It @o be considered that the relative size of the population is small and as higher exposure is seen,
ould further translate into higher differences for patients treated with Sixmo and consequently more

seridus adverse events with larger patient exposure, however the company has proposed a training

programme for physicians for insertion and removal of Sixmo. Also, the implantation of Sixmo will be

limited to suitably experienced physicians who receive additional training on Sixmo implantation and

removal.



A higher proportion of ADRs (both non-implant and implant-related ADRs) was also identified in patients
being treated for heroin dependence, compared with patients treated for prescription opioid dependence.
The Applicant attributed these findings to poorer health status and co-morbidities in heroin users, which
is agreed.

Uncertainties also remain in relation to the potential for higher rates of non-implant related A
underweight patients, which may be of further relevance with real world use of Sixmo, esp given
the target population. The SmPC was amended to caution physicians in relation to the higher osure in
the first 1-2 weeks. ¢

In the context of the revised Sixmo indication, the safety profile is considered to h@&en adequately

characterised in a more stable population. Q

It is understood that opioid addiction is a significant public health conce,wahat additional treatment
licit drug use. While all main

3.7.2. Balance of benefits and risks

options could be helpful to increase adherence to treatment and decrease
studies produced statistically significant results in the selected prim and requested additional efficacy
measures, the clinical utility of the product has been amended t stable population requiring no more
than 8mg SL BPN. This would probably not meet the needs of patients with OUD, however in a
stable population on 8mg sl BPN per day Sixmo provides an %

physicians é

al therapeutic option for patients and

The applicant committed to conduct a comprehensiv@% g programme. Moreover, insertion and
removal of Sixmo rods will be conducted by a physician who is competent in minor surgery and who has

received adequate training specific to the proced f Sixmo insertion and removal.

The Applicant also will conduct a prospective oBservational study (of approx. 1300 patients) with OUD in
EU patients similar to Study PRO-816, bu&it:i the aim to evaluate the breakage rate of
implants, whether or not clinically signifi(m}, nd insertion/removal complications implant related

safety. 0
3.8. Conclusions @



4. Recommendations

Outcome

Based on the CHMP review of data on quality, safety and efficacy, the CHMP considers by consefAsus that
the benefit-risk balance of Sixmo is favourable in the following indication:

nts who
require no more than 8 mg/day of sublingual buprenorphine, within a framework of n(‘hk social and

Sixmo is indicated for substitution treatment for opioid dependence in clinically stable ad

psychological treatment.
The CHMP therefore recommends the granting of the marketing authorisation&lbj t to the following

Medicinal product subject to special and restricted medical prescrinL

conditions:

Conditions or restrictions regarding supply and use

Other conditions and requirements of the ma iNg authorisation

Periodic Safety Update Reports Q

The requirements for submission of periodic safety u erorts for this medicinal product are set out
in the list of Union reference dates (EURD list) provided fot under Article 107c(7) of Directive 2001/83/EC
and any subsequent updates published on the Eun medicines web-portal.

The marketing authorisation holder shall subl@e first periodic safety update report for this product
within 6 months following authorisation. &

Conditions or restrictions wi gard to the safe and effective use of the
medicinal product E
Risk Management Plan (RMb

The MAH shall perform the &red pharmacovigilance activities and interventions detailed in the agreed
RMP presented in Module Q

RMP. \

An updated RMP sh@ye submitted:

o At th&@st of the European Medicines Agency;

. W@r the risk management system is modified, especially as the result of new information

of the marketing authorisation and any agreed subsequent updates of the

@ received that may lead to a significant change to the benefit/risk profile or as the result of
mportant (pharmacovigilance or risk minimisation) milestone being reached.

dditional risk minimisation measures

Prior to the launch of SIXMO in each Member State (MS), the Marketing Authorisation Holder (MAH) must
agree the content and format of the educational materials, including communication media, distribution
modalities, and any other aspects of the programme, with the National Competent Authority (NCA).

The MAH shall ensure that in each MS where SIXMO is marketed, all physicians expected to insert /
remove SIXMO subcutaneous (SC) implant are provided with an educational programme, aiming at



preventing / minimising the important identified risk of implant protrusion / (spontaneous) expulsion, the
important potential risks of damage to nerves or blood vessels during insertion / removal procedure,
(dislocation and) migration / missing (partial) implant.

The physician educational programme, provided in conjunction with the Summary of, Product

Characteristics (SmPC), should include lecture slides and a detailed, face to face, step-by step d iption
and live demonstration of the surgical procedure for SIXMO insertion and removal. Physician d also
be informed about risks and complications of this procedure (i.e. implant migration, trusion,
expulsion, and nerve damage). ¢ %

The MAH shall also ensure that in each MS where SIXMO is marketed, each patient $ prescribed this
SC implant receives from the treating physician the Patient Information Leaflet (P gd a (wallet-sized)
patient alert card, to be carried out at all times while on SIXMO treatment, and@nted to other health
care professionals (HCP) before any medical treatment / intervention is carri &p The patient alert card
should mention: é

e That the card-holder is using SIXMO (buprenorphine only opio@pendence treatment via SC
implant located at the inner side of the upper arm)

e Implant insertion and six-month removal date(s) @
¢ Name and contact details of the treating physician

e The safety concerns associated with SIXMO the i.e. potential life-threatening interactions
with other, concomitant therapies)

Obligation to conduct post-authorisation me@es

The MAH shall complete, within the stated tim@we, the below measures:

PV

Description V Due date
MOLTeNI-2019-01 - A prospectiv, Qrvational (non-interventional), Q2 2024
post-authorisation safety coho: y to evaluate the incidence of the breakages and

o ) ) i (Estimated)
buprenorphine implants (Sixmo) in the routine

insertion/removal complicati
clinical care

Conditions or r&{ictzans with regard to the safe and effective use of the
medicinal prod@ o be implemented by the Member States

Restricted and.s\ ial medical prescription.
0\< )



