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1. Background information on the procedure

1.1. Submission of the dossier

The applicant Impax Laboratories Netherlands BV submitted on 5 November 2014 an application for Marketing
Authorisation to the European Medicines Agency (EMA) for Numient through the centralised procedua under

Article 3 (2) (b) of Regulation (EC) No 726/2004. The eligibility to the centralised procedure was agre n by
the EMA/CHMP on 22 May 2014. The eligibility to the centralised procedure under Article 3(2)(b gulation
(EC) No 726/2004 was based on demonstration of therapeutic innovation ‘\

The applicant applied for the following indication: symptomatic treatment of idiopathic P@son’s disease in

adults. ,&

The legal basis for this application refers to: 0

Article 8.3 of Directive 2001/83/EC - complete and independent application. @pplicant indicated that
levodopa/carbidopa was considered to be a known active substance.

The application submitted is composed of administrative informatio Q)Iete quality data, non-clinical and
clinical data based on applicants’ own tests and studies and/or bjs hic literature substituting/supporting

certain test(s) or study(ies). \O

Pursuant to Article 7 of Regulation (EC) No 190&&&% application included an EMA Decision
EMA/626402/2011 on the granting of a class v@ .

Information on Paediatric requirements

Information relating to orphan mar@xclusivity

©

Pursuant to Article 8 of R \on (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, the appli¢al ia*Submit a critical report addressing the possible similarity with authorised orphan

medicinal products
5O

Applicant’s rt for consideration

Scientif ice

Similarity

The applifcant received Scientific Advice from the CHMP on 29 May 2009, 21 January 2010 and 21 June 2012.
The Scientific Advice pertained to quality, non-clinical and clinical aspects of the dossier.

Licensing status

The product was not licensed in any country at the time of submission of the application.
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1.2. Steps taken for the assessment of the product

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

Rapporteur: Johann Lodewijk Hillege Co-Rapporteur: Agnes Gyurasics

2.

2.1.

The application was received by the EMA on 5 November 2014.
The procedure started on 26 November 2014.

The Rapporteur's first Assessment Report was circulated to all CHMP members on 13 Februaré . The

Co-Rapporteur's first Assessment Report was circulated to all CHMP members on 1 March ?
>

The PRAC RMP Advice and assessment overview was adopted by PRAC on 12 March

During the meeting on 26 March 2015, the CHMP agreed on the consolidated Lis estions to be sent
to the applicant. The final consolidated List of Questions was sent to the app 27 March 2015.
The applicant submitted the responses to the CHMP consolidated List of ns on 21 May 2015.

The Rapporteurs circulated the Joint Assessment Report on the applipant®responses to the List of
Questions to all CHMP members on 30 June 2015. Q

The PRAC Rapporteur Risk management Plan (RMP) assessme%uort was adopted by PRAC on 9 July
2015.

During the CHMP meeting on 23 July 2015, the CHMP a@on a list of outstanding issues to be addressed
in writing by the applicant. O
The applicant submitted the responses to the @’ List of Outstanding Issues on 24 August 2015.

The Rapporteurs circulated the Joint Ass t Report on the applicant’s responses to the List of

Outstanding Issues to all CHMP meg% 3 September 2015.

The PRAC Rapporteur Risk mana t Plan (RMP) assessment report was adopted by PRAC on 10
September 2015. é

The CHMP adopted a repo similarity of Numient with Duodopa on 24 September 2015.
During the meeting % eptember 2015, the CHMP, in the light of the overall data submitted and the
scientific discus‘si@
to Numient.

O

Scie c discussion

n the Committee, issued a positive opinion for granting a Marketing Authorisation

troduction

Numient contains Levodopa and Carbidopa as active substances. After gastrointestinal absorption and uptake in
the blood, Levodopa is able to cross the blood-brain barrier. In the brain Levodopa is converted into dopamine.
This way the lack of dopamine in case of Parkinson’s disease is supplemented. Only a small fraction of

administered Levodopa crosses the blood-brain barrier, since a lot of Levodopa is metabolized to dopamine in

the periphery by the enzyme dopa-decarboxylase. Carbidopa, an aromatic amino acid decarboxylase, is added
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to Levodopa in order to reduce this peripheral metabolism. Levodopa-Carbidopa products have been registered
for decades for symptomatic treatment of Parkinson’s disease.

The objective of the Numient development program was to develop a modified-release Levodopa-Carbidopa
capsule formulation:

1. which provides rapid absorption of levodopa (similar to immediate release (IR) L-dopa+ and faster than
controlled release (CR) L-dopa+) to allow fast onset of effects.

2. which provides prolonged stable therapeutic levodopa concentrations, which allows dosing appro tely
every 6 hours: 3 times daily during waking hours or 4 times daily if bedtime dosing is needed for ients with
early and advanced stage Parkinson’s disease. . 6

3. for which, in early stage Parkinson’s disease (ESPD) three-times-daily dosing mimics&uous
dopaminergic stimulation and reduces the risk of motor complications with Iong% rapy.
d ]

4. which, in advanced stage Parkinson’s disease, decreases ‘OFF’ time and increﬁ od ‘ON’ time (‘ON’ time
without troublesome dyskinesia), with consequent reduction in motor fluc@

Numient contains Levodopa-Carbidopa which are to be released in a modified release fashion during passage

through the gastrointestinal tract. @

Numient has been developed in four different strengths of Levod idopa (ratio 4:1): 95 mg/ 23.75 mg,
145 mg/ 36.25 mg, 195 mg/ 48.75 mg, 245 mg/ 61.25 mg. TheSNadication applied for was:

Numient is indicated in adults for the symptomatic treatme idiopathic Parkinson’s disease.

The proposed posology for levodopa-naive patients

The starting dose is one modified-release hard cﬁle containing 95 mg of Levodopa and 23.75 mg Carbidopa
three times daily for the first three days; this rha increased to a dose of one modified-release hard capsule

containing 145 mg of Levodopa and 36. @arbidopa three times daily from day 4 of treatment.

Further increases should be individuali sed on clinical response. The daily dose must be determined by
careful titration. Maintain patients (a lowest dose required to achieve symptomatic control and to minimize

adverse reactions such as dyski nd nausea.

N\

2.2. Quality aspe
L

O
2.2.1. Intr®€80n

The finis duct is presented as modified release hard capsules containing levodopa and carbidopa as active
a fixed dose combination. Numient is presented in four different strengths: containing

95 mg/28.75 mg, 145 mg/36.25 mg, 195 mg/48.75 mg and 245 mg/61.25 mg of levodopa/carbidopa
respectively.

Other ingredients of the capsule content are: microcrystalline cellulose, mannitol, tartaric acid, ethylcellulose,
hypromellose, sodium starch glycollate, sodium laurilsulfate, povidone, talc, methacrylic acid — methyl
methacrylate copolymers (1:1), methacrylic acid — methyl methacrylate copolymers (1:2), triethyl citrate,
croscarmellose sodium and magnesium stearate;
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the capsule shell contains: indigo carmine (E132) lake, yellow iron oxide (E172), titanium dioxide (E171) and
gelatine;

the ink contains: SB-6018 blue ink, shellac (E904), propylene glycol and indigo carmine (E132) lake, as
described in section 6.1 of the SmPC.

The product is available in opaque, white, high-density polyethylene (HDPE) bottle with polypropylene screw
closure. Desiccant is included in the bottle, as described in section 6.5 of the SmPC.

2.2.2. Active Substance @5

X e?)
Levodopa K\
General information O

The chemical name of levodopa is (2S)-2-amino-3-(3,4-dihydroxyphenyl)propanoi Qcorresponding to the
molecular formula CgH,;NO, and it has a relative molecular mass 197.2 g/molz e following structure:

&

HO

HO \

Figure 1: Levodo ecular structure.
Levodopa is a white or almost white, non-hyg:@péc rystalline powder. It is slightly soluble in water,

practically insoluble in ethanol (96 percent). | ly soluble in 1M hydrochloric acid and sparingly soluble in
0.1M hydrochloric acid.

Levodopa has an enantiomer referred Qrity D in Ph. Eur. No polymorphic forms are reported in literature.
DSC and XRD analysis is consisten a single crystalline form.

As there is a monograph of lev d%in the European Pharmacopoeia, the manufacturers of the active substance
have been granted Certific PX itability of the European Pharmacopoeia (CEP) which have been provided
within the current Mark thorlsatlon Application.

Manufacture, ch X isation and process controls

Levodopa is su@ y two different suppliers. Valid Ph. Eur. certificates of suitability (CEP) were provided for
both suppli description of manufacturing process steps and in-process controls, characterisation, control
of mater Q& of critical steps and intermediates, process validation and manufacturing process development
are al red by the CEPs. The holders of the certificate have declared the absence of use of material of human
or animal origin in the manufacturing of the substance. The relevant information on the manufacture was
assessed by the EDQM before issuing each CEP.

Specification

The control tests comply with the specifications and test methods of the Ph. Eur. monograph, as confirmed by
the CEPs. The CEP from the first supplier includes additional control for a residual solvent. The CEP from the
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second supplier does not include any additional test. The finished product manufacturer has presented a
consolidated specification for Levodopa which complies with the Ph. Eur. requirements and includes in addition
a test for appearance, three impurities, residual solvents and particle size.

The analytical methods used are those in the Ph. Eur. and where in house methods are used they have been
validated and also cross-validated against Ph.Eur. methods where appropriate.

Results of batch analysis have been provided of six recent production scale batches of material from each
manufacturer tested according the proposed specifications and with the proposed methods. The r&lts are
consistent from batch to batch and comply with the specification. @

NSt

Stability .
The proposed re-test period and packaging material for levodopa from the first suppli@% covered by the

respective CEP.
For the second supplier three commercial scale batches have been stored in the &cial packaging under

long term (25 °C / 60% RH) for 48 months and under accelerated condition (4 % RH) for 6 months. The
following tests have been performed: appearance, specific rotation, state olution, related substances,
enantiometric purity, loss on drying, assay, pH. The methods used on st are the test methods described in

the CEP. The presented results comply with the specification.

The proposed retest period of and storage conditions are accept@b

Both suppliers have committed to place one batch of Ievo@w long term stability per year, unless none is
produced that year; this is acceptable. O

| N\
Carbidopa C}'

General information E 0

The chemical name of carbidopa is ( ,4-dihydroxyphenyl)-2-hydrazino-2-methylpropanoic acid
monohydrate, corresponding to th cular formula CioH14N>0,4 H,0O and it has a relative molecular mass
244.2 g/mol (monohydrate) a ollowing structure:

H,0

Figure 2: Carbidopa molecular structure.

Carbidopa is a white or yellowish white powder, non-hygroscopic crystalline powder. It is slightly soluble in
water, very slightly soluble in ethanol (96 percent). Carbidopa dissolves in dilute solutions of mineral acids.

Carbidopa has a single chiral centre and is the L-enantiomer with an S-configurational assignment. No
polymorphic forms are reported in literature. DSC and XRD analysis is consistent with a single crystalline form.
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As there is a monograph of carbidopa in the European Pharmacopoeia, the manufacturers of the active
substance have been granted Certificates of Suitability of the European Pharmacopoeia (CEP) which have been
provided within the current Marketing Authorisation Application.

Manufacture, characterisation and process controls

Carbidopa is supplied by two different suppliers. Valid Ph. Eur. certificates of suitability (CEP) were provided for
both suppliers. The description of manufacturing process steps and in-process controls, characterisation, control
of materials and of critical steps and intermediates, process validation and manufacturing process de\@ment
are all covered by the CEPs. The holders of the certificate have declared the absence of use of matep uman

or animal origin in the manufacturing of the substance. The relevant information on the manu% was
.

assessed by the EDQM before issuing each CEP. K\
Specification O

The control tests comply with the specifications and test methods of the Ph. Eur. r@aph, as confirmed by
the CEPs.

The CEP from the first supplier includes additional control for related subs n@ﬁy HPLC. The CEP from the
second supplier includes an additional test for a residual solvent by GC. -compendial specified impurity is
observed as both a process impurity and a possible degradant of th substance. The analytical methods
used are those in the Ph. Eur. and where in house methods are @y have been validated and also

cross-validated against Ph.Eur. methods where appropriate. ;

Batch analyses data for three commercial scale batches of ial from each manufacturer tested according
the proposed specifications and with the proposed metr@ were provided. The results are consistent from

batch to batch and comply with the specification. Q

Stability \

The proposed re-test period and packag'E@erial are covered by the CEP.

Both suppliers have committed to pligt ast one batch of carbidopa on long-term stability per year, unless

none is produced that year; this is able.

2.2.3. Finished Medi 'aQDroduct

Description of theﬂ@t and pharmaceutical development

The aim of the ’r\ ceutical development was to develop a modified release levodopa-carbidopa (LD-CD)
formulation w tains therapeutic LD plasma concentrations rapidly and maintains a sustained therapeutic
LD concegnt n for duration longer than the currently approved LD-CD products and reaches a better patient

complian 1a less frequent dosing.

The Quality Target Product Profile (QTTP) was defined as providing a flat and sustained LD plasma profile with
low fluctuation when dosed approximately every 6 hours as well as being safe (with regard to impurities) and
easy to identify the different strengths. The Critical Quality Attributes (CQA) of the developed product were
identified as its appearance and identity, LD, CD and tartaric acid assay, content uniformity, dissolution and
residual solvents and related substances levels. During the pharmaceutical development elements and
terminology of Quality by Design, such as: risk assessment, QTPP, CQAs and Critical Process Parameters (CPPs)
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Proven Acceptable Ranges (PARs) and Normal Operating Range (NOR) have been used but no design space or
regulatory freedom is claimed and no Continuous Process Verification is applied.

The active substances are not hygroscopic and do not exhibit polymorphism. In line with ICH Q6A Decision
Tree #3, the particle size of LD and CD are not considered to have an impact on the performance (or
manufacturability of the finished product or individual components.

The excipients used in the product are conventional and comply with the requirements of the current Ph. Eur.,
with the exception of the capsule shells. The list of excipients is included in section 6.1 of the SmER, and in
paragraph 2.1.1 of this report. The selection of the excipients was based on the requirements of t , and
the amounts are within standard quantities of usage in pharmaceutical products. Compati‘bilg e active
substances with the excipients was evaluated in an excipient compatibility study using tef mixtures of
levodopa, carbidopa and excipient. The use of these excipients in the formulation is consj %ritical and was
further justified. No compatibility issues were identified between LD and CD. The @ion of these drug
substances has been used in currently approved drug products to treat Parkinson’% ase.

To achieve a sustained LD plasma profile with low plasma concentration quctua@nd desirable LD plasma
concentration profile, a multi-particulate formulation strategy was designed. vels and choice of excipients
have been justified on the basis of ensuring robust process and physicochEmical stability of the active
substances. Analyses were performed to evaluate the impact of the pa@e ize within the supplied range for
both active substances. The impact of particle size on core bead att%_: w

each excipient has been studied and the amounts of excipients

as also evaluated. The function of
ised. The desired plasma profile was
determined by bioavailability studies and simulations. The fin position was selected and the PK
performance of the final composition was assessed in BA st X066-B08-10 and in an additional Phase Il
study. The batches used in the clinical phase 111 studies @the same composition and have been manufactured
according the same process as proposed. The only ence was the amount of colorants and the site of
manufacture. The bioequivalence of batches magfactured between the site used during development and the
proposed commercial site was shown by study@? 6-B10-01. Dissolution profiles of the batches used in the
five quoted studies have also been providedfo strengths. The different strengths of the final formulation are
dose proportional and vary only in fill w, size and colour of capsule shells.
Hydrazine is a known genotoxic agﬂ d is listed as a potential impurity (degradant) of CD in the current
Ph. Eur. monograph with a limi ppm. A discussion of the possibility that this impurity may form during
routine manufacture and subgequéeqt storage of the finished product has been provided and a test for hydrazine
has been included in the f%; product specification (see below in Product specification). The test for
hydrazine has also heeal | ded in the stability protocols prospectively.

The proposed
dissolution tes

(ﬁt'y method for quality control is acceptable. In the absence of a Level A IVIVC the
e used only as a quality control method and not to waive the requirements for in vivo

demonstrati ioequivalence in case of a future variation applications. The proposed dissolution specification
limits ar table without an established IVIVC. The discriminative properties of the proposed dissolution
metho e been confirmed. Specific dissolution studies have demonstrated that a risk for unexpected release

caused by alcohol ingestion is not expected.

The product primary packaging is opaque white high-density polyethylene (HDPE) bottles with white
polypropylene (PP) child resistant closures (CRC) sealed with an induction inner-seal. Silica gel in high-density
polyethylene fibre packs are included as desiccant in the bottles. The material complies with Ph.Eur. and EC
requirements. The choice of the container closure system has been validated by stability data and is adequate
for the intended use of the product.
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Manufacture of the product and process controls

The manufacturing process consists of the following main steps: wet granulation, drying, milling, blending and
packaging. Intermediate products have been defined and holding times have established. The process is
considered to be a non standard manufacturing process. The potential Critical Process Parameters (CPPs),
Proven Acceptable Ranges (PARs) and Set Points of process parameters for the commercial scale manufacture
were provided. Following the final risk assessment no CPPs were identified in the manufacture. Acceptable

control strategies including IPCs have been presented. The encapsulation process is considered to bgaa critical
process step for the manufacture of the final capsules. Based on the process characterisation study @ts, it
was concluded that the proposed encapsulator machine is capable of encapsulating capsules of a@nr

strengths.

o\
The batch size has been defined. However the approved batch sizes for each strength arO&idered to be the
ones which have been validated (see process validation below). &

The finished product manufacture is considered to be a non-standard process. Procﬁ idation results of three
consecutive commercial scale batches manufactured at the proposed manufa
been demonstrated that the manufacturing process is capable of producin{the ished product of the intended

quality in a reproducible manner. @

ave been provided. It has

Product specification

The finished product release and shelf life specifications inclu ’@opriate tests and limits for this kind of
dosage form including appearance (visual), identification o d CD (UV, HPLC), assay of LD, CD and
TA (HPLC), degradation products (HPLC), uniformity of ge'units for LD and CD (Ph. Eur.), dissolution of LD,
CD, TA (Ph. Eur. - HPLC), hydrazine (LC-MS) and mi limits and (Ph. Eur.).

t :

Loss on drying in not included in the finished prodfuct specification because it is tested as an IPC. The analytical
methods used have been adequately described aRa”appropriately validated in accordance with the ICH
guidelines. Microbiological testing will b @’ned as skip testing and also as part of the annual stability
program as described in Section 3.2.P.8. st-approval stability commitment). Skip testing has been justified.
solvents in the finished product is considered also justified because
mediate specifications and during encapsulation as IPC by a validated GC

Finally the omission of testing for res
they are controlled as part of the iqte

method. .

With regards to hydrazine \Iease specification was based on the current data analysis and on the hydrazine
toxicity assessment.,AgCo g to Table 4 in Note 7 of ICH M7 (step 4), the usual TTC of 1.5 pg/day should be
applied for chron‘ic Q ications with high likelihood for lifetime use across broader age range. Examples given
include Alzheing igease and COPD. Compared to these diseases Parkinson’s Disease should be considered to
fall in the samgory. Consequently, the justification for the proposed end of shelf life limit for hydrazine can
be acce wever, as more stability data become available (including hydrazine levels), additional analysis
and r@# nt of the release and shelf life specifications will be performed (see 2.2.6 Recommendations).
The anaiytical methods used have been adequately described and appropriately validated in accordance with the
ICH guidelines. Satisfactory information regarding the reference standards of active substance and impurities
has been presented.

Batch analysis results are provided for three production scale batches of each strength from the proposed
production site and for 34 batches for the development site. All batches demonstrated compliance with the
release specification in place at the time. The presented results confirm the consistency of the manufacturing
process and its ability to manufacture to the intended product specification.
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Stability of the product

Stability data on the product have been provided for 20 primary stability pilot scale batches manufactured at the
development site and stored for up to 36 months under long term conditions (25° C / 60% RH), for up to 12
months under intermediate conditions (30° C / 75% RH), all packed in the proposed packaging, were provided.
The following tests have been performed on these batches: appearance, carbidopa and levodopa assay,
drug-related impurities (degradation products), dissolution of carbidopa, levodopa and tartaric acid, loss on
drying. The results showed no significant change in appearance, assay, carbidopa, levodopa and tartaric acid
dissolution for the long-term or intermediate storage conditions. There was no obvious stability data%;d and
LD and CD results met the specification in place at the time. The only noticeable change was an i ase in a

carbidopa degradation product, which remained within the proposed specification limit for adl l%les on

stability. K\

The 20 primary stability batches were also tested under accelerated conditions (40% QRH) for up to 6
months. A significant change was observed in some batches at 6 months, where the&mpurities were above
the specification limit. The primary cause was an increase in the carbidopa degr@on product. At the same
time, intermediate storage condition (30° C/65% RH) testing was initiated, e accelerated storage
condition was removed from the study protocol per ICH guidelines for thefstability study of commercial scale
batches (see below).

Data were also provided for six commercial scale batches manuf t the proposed site and stored in the
proposed packaging for up to 36 months under long term condi s*(25° C / 60% RH), for up to 24 months
under intermediate conditions (30° C / 75% RH). An accep
proposed pack sizes put in stability has been applied.

:rt))

The following tests have been performed: appearan?a
dissolution of carbidopa, levodopa and tartaric ayd, and loss on drying. The analytical procedures used are

stability indicating. The results at long-term a@ rmediate stability study conditions are consistent with the
ighificant changes have been observed in any of the tested

racketing approach with regard to the

idopa and levodopa assay, degradation products,

levels in the drug product over timenThis effect was more profound when stored at 30°C/65%RH compared to
25°C/60%RH. In addition og tability data become available (including hydrazine levels), additional
analysis and refinement oerle se and shelf life specifications should be performed (see 2.2.6
Recommendation(s) f0¢ quality development.

S

>
Additionally pho'gosg}'@ tudies per ICH Q1B, and forced degradation studies as part of the analytical method
validations ha erformed. The data show that the container closure system adequately protects the drug

product. No si ant changes were observed in Appearance, Assay (LD or CD), Dissolution (LD or CD), or LOD,
and all r omply with specification limits. The only noticeable change was an increase in the CD
degr i roduct. The conclusion of the study was that the product is slightly light sensitive, and the

containes closure system provides adequate light protection. Therefore the following instruction has been
included in the section 6.4 of the SmPC “Store in the original package in order to protect from light and
moisture”.

In-use stability study has been performed on two batches on the highest strength according to the Note for
Guidance (NfG) on in-use stability testing of human medicinal products. The results of this study support the
proposed in-use storage period of 60 days (section 6.3 of the SmPC). In this regard the post-approval
Commercial Stability Commitment provided is also acceptable.
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The overall stability results support a shelf-life of 18 months when stored below 30°C in the original packaging
to protect from light and moisture (as stated in section 6.4 of the SmPC).

Adventitious agents

Except for the gelatin used in the hard capsule shells no materials of human or animal origin are used in either
the synthesis of the active substances, carbidopa and levodopa, or the manufacture of the finished product.
Gelatine obtained from bovine sources is used in the finished product. Valid TSE Certificates of Suitability issued
by the EDQM were provided by the supplier of the gelatine used in the manufacture. 6

&)

2.2.4. Discussion on chemical, pharmaceutical and biological aspeats%

\ presented in a

described, in line
ceutical development
or regulatory freedom is

Information on development, manufacture and control of the active substances has

satisfactory manner. The development of the finished product has been well perfo
with the Guideline on quality of oral modified release products. During the
elements and terminology of Quality by Design have been used but no desig
claimed and no Continuous Process Verification is applied. Proven Accept Ranges (PARs) and Normal
Operating Range (NOR) have been defined. The formulation developmeft has been considered satisfactory.

Several supportive bioavailability studies have been performed tq

ort the choices made during the
development. The dissolution profile has been examined at man @ itions and suitable controls are put in
place. The proposed specification is acceptable and the limits pu§in'¥pl&fe are considered justified, however as
more stability data become available (including hydrazinﬂ\@), additional analysis and refinement of the

release and shelf life specifications will be performed.

The results of tests carried out indicate consistency ﬁgormity of important product quality characteristics,
and these in turn lead to the conclusion that the Qﬂ

clinical use. c |

2.2.5. Conclusions on the ch@ , pharmaceutical and biological aspects

should have a satisfactory and uniform performance in

The quality of this product is consi:ﬁI 0 be acceptable when used in accordance with the conditions defined

in the SmMPC. Physicochemical a i
have been investigated an e trolled in a satisfactory way. Sufficient information has been presented to

ogical aspects relevant to the uniform clinical performance of the product

give reassurance on TSE f

L
2.2.6. Recon@dation for future quality development

e obligation of the MAHSs to take due account of technical and scientific progress, the CHMP
e following points for investigation:

release and shelf life specifications should be performed.
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2.3. Non-clinical aspects

2.3.1. Introduction

The marketing authorisation application for this product (Numient LD-CD modified release capsules, hard) is
submitted as a full mixed application and consists of both novel data and summaries of bibliographic references

prepared according to EMA guidelines. E

No original non-clinical pharmacology studies were conducted by the Applicant for the product. @
0\6
Principal findings from representative published studies on the primary and second%gnacodynamics of

LD, CD, and LD-CD are summarized below: Q\'

2.3.2. Pharmacology

e LD, adopamine precursor, is converted to dopamine by endogenous L-aro mino acid decarboxylation.

e Dopamine concentrations in the brain increase after peripheral admirﬁration of LD.
e CD inhibits peripheral decarboxylation of LD by inhibiting L-aro ino acid decarboxylase (AAD).

e CD at therapeutic doses does not penetrate the blood-brain brrier<8BB), has low intrinsic pharmacological
activity, and has no notable effects on cardiovascular, a@ntestinal, renal, or central nervous systems.

e At very high doses, LD increases motor activity in Iatg_tlory animals. CD pre-treatment markedly enhances
the ability of LD to increase motor activity, suggg@ at enhanced brain dopamine levels are responsible
for this behaviour.

e LD and LD-CD reverse motor deficits, re:n.e)igidity, and decrease tremors in animal models of PD.

e Pulsatile fluctuations in LD plasma c ations after administration of LD or LD-CD induce motor
complications, including dyskinesj motor fluctuation in healthy animals and animal models of

Parkinson’s Disease. Sustainedg e LD plasma concentrations reduce the expression of dyskinesia in

animal models of Parkinin‘Qs

e Although the mechani action of LD is considered to be mainly through LD conversion to dopamine in
the brain, LD itsglf
release of other

ase.

0 serve as a neurotransmitter in the brain to activate receptors and facilitate the

transmitters.

Principal safety, acology findings from representative references on LD, CD, and LD-CD are listed below:

e Ad i@l n of CD with LD to rodent and non-rodent species increases levels of brain LD and consequently
dgpa , thereby potentiating the central nervous system (CNS) activity of LD; i.e., increases motor
act , irritability, and locomotion.

e LD and LD-CD decrease hypoxic ventilation in mice, consistent with dopaminergic stimulation of central
nervous pathways regulating breathing.

e LD exerts dose- and species-dependent hemodynamic effects largely as a result of the peripheral effects of
dopamine. In most species studied, LD causes tachycardia, arrhythmias, and hypertension followed by
hypotension. Increase in blood pressure (BP) after LD administration is prevented by prior administration of
an aromatic amino acid decarboxylase inhibitor (AADI).
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e Peripheral conversion of LD to dopamine may cause emesis and transient gastric stasis.

e Peripheral actions of LD related to dopamine formation within the gastrointestinal system are inhibited by
CD because the formation of extracerebral dopamine is prevented. Undesirable peripheral systemic effects
of LD, such as emesis and pressor cardiovascular effects, are attenuated when LD is co-administered with
CD.

e CD administered orally (PO) reduced the mean volumes of gastric secretion in rats by around 25% and
produced marked reductions of histidine decarboxylase activity in the antral and fundal regions (&e

stomach

e Intrarenal infusion of LD resulted in reversible phosphaturia and sodium excretion accom@g by
increased renal blood flow in dogs; intrarenal infusion of LD following CD intravenously aﬁ istered (1V) did
not alter renal blood flow or glomerular filtration rate. CD alone had no effect on re lood flow, renal

excretion of phosphate and sodium, or glomerular filtration rate in dogs.

Although most of the safety pharmacology data predate the adoption of ICH gui@;es and do not fully meet
current ICH technical standards, taken together, the nonclinical data and the@cal safety and exposure data
from the extensive clinical use of LD-CD and from the Numient clinical defelopment program adequately
address the safety pharmacology of Numient.

The principal pharmacodynamic drug interaction findings from re %tive references on LD, CD, and LD-CD
in combination are listed below: @

e A selective serotonin reuptake inhibitor, fluoxetine, red@D-derived extracellular dopamine levels in the
6-hydroxydopamine (6-OHDA) lesion rat model of I@

e The catechol-O-methyltransferase (COMT) inhibi -0521, the monoamine oxidase-B inhibitor Ro
19-6327, and the M1 muscarinic acetylcholi %
effect of LD on motor behaviour in anim els of PD.

eptor (MAChR) antagonist trihexyphenidyl potentiated the

e The NMDA (glutamate) receptor ant@mt amantadine potentiated the effect of LD on motor behaviour in
rodents.

e A 5-HT1A receptor agonist, ‘ an or 8-OH-DPAT, and an NMDA (glutamate) receptor antagonist,

MK-801, reduced LD-in kinesia in animal models of PD.

bradycardic effects ot MAO-inhibited dogs.

2.3.3. Pha@cokmetics

The PK.c ;eristics of LD, CD and their combinations have been investigated and extensively reported in the
literat .‘Absorption, tissue distribution, metabolism, and excretion following both PO and parenteral

Agents such as yohlm Q hyserglde p-chlorophenylalanine, and reserpine prevented the hypotensive and

administration in both radiolabelled and unlabelled forms have been reported. Species assessed include, but are
not limited to rats, dogs and primates, and are consistent with the species used in published toxicological
studies.

In addition to summarizing the salient nonclinical PK attributes of LD and CD from the literature, the
toxicokinetics of LD and CD in combination (4:1 ratio in solution) were evaluated in two GLP studies sponsored
by the Applicant in the rat and monkey (species used in the toxicological evaluations of LD-CD in the literature).
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These two GLP studies were conducted to establish and confirm that systemic exposures of LD and CD following
PO administration when characterized by state-of-the-art analytical methodologies are consistent with those
reported by studies in the literature.

PK of L-DOPA

LD is a naturally occurring precursor to the catecholamine neurotransmitters dopamine, epinephrine, and
norepinephrine, present in most mammals, and is synthesized directly from tyrosine via tyrosine hydroxylase.
The metabolic fate of exogenous LD therefore follows the path of endogenous LD, with almost comp
metabolic clearance driven by LD catabolism, involving mammalian intermediary metabolic route

enzymes. Exogenous LD is rapidly and completely absorbed in all mammalian species studled k plasma
concentrations typically noted within 1 h of a PO dose. Studies in rats, dogs and monkeys % d that

elimination from the plasma compartment occurs in a bi-exponential manner and is chara by a relatively

short elimination half-life in the range of 0.5 to 1.5 h. Pharmacokinetic comparisons single and chronic
administration of LD have demonstrated no significant change (defined as > 2-fold systemic exposure in
rats upon repeat dosing. The generally low plasma concentration of LD after PO inistration is due to high
presystemic metabolism in the Gl tract, such that the oral bioavailability is a mately 35% and 36% in the
rat and dog respectively. K

In nonclinical species, significant first-pass metabolism of LD is the erminant in limiting its oral

bioavailability, particularly by decarboxylation to form dopamine j
pathway is saturable as evidenced by the dose-dependent bio lity data in dogs (Sasahara, Nitanai et al.
1980b). Dopamine formed from the action of AADC can in t urther metabolized to DOPAC and HVA, while
3-OMD is the major product of LD O-methylation cataly by*COMT. LD is predominantly O-methylated to
3-OMD when the peripheral decarboxylation of LD is ally inhibited by CD. These intermediary metabolic
routes are consistent across mammalian species, an not involve the CYP450 superfamily of enzymes. As
such CYP450-derived drug-drug interactions a m

CYP450 inhibitors or substrates have not be c;’e

astrointestinal tract. This enzymatic

ikely to manifest, and therefore interactions with common
stigated.

The excretion of LD and metabolites oc redominantly via the urine with between 60-90% of the
administered dose recovered in uri onclinical species. Excretion was rapid in all nonclinical species,
particularly rat and monkey with oximately 90% of a PO dose recovered in 0-24 h post PO and IV
administration in these species, ectively. By comparison, one third of a PO dose to fasted patients was
recovered in 2 h and approyi ely’85% of the total administered dose excreted in 24 h. Of this excreted dose,
intact LD generally acc r only a minor proportion of the administered dose, again highlighting the near
complete metabolic E\ ce of LD through the action of AADC and COMT.

—

LD is not appre" ound to human plasma proteins (<30% at therapeutic concentrations) (Rizzo, Memmi et
al. 1996). The

equal di
was i
by the
also observed in other tissues of both species including kidney, liver, and small intestine. Radioactivity was also

ition ratio of LD between rat erythrocytes and plasma was approximately 1.0, confirming
ibn between the cellular and aqueous compartments. The initial tissue distribution of (14C)-LD

other protein forming amino acids in rats and mice, with radioactivity rapidly taken up from blood
ncreas and other glands involved in rapid protein synthesis. High initial concentrations of DRM were

shown to penetrate freely into the brain.

The tissue distribution of LD, including to the CNS and intestinal absorption, is subject to transport mechanisms
comprising the L-type amino acid transporters LAT1, LAT2, TAT1, and the efflux transporter P-gp. The
absorptive transporters are responsible for the active uptake of endogenous and exogenous neutral amino
acids, such as L-leucine. As a consequence, certain amino acids can compete with LD for transport across the
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gastrointestinal mucosa, renal epithelium, and BBB. LD is also subject to efflux by P-gp, which is expressed on
the luminal side of intestine epithelial cells and brain capillary endothelial cells. However, in light of the
prominent role played by amino acid transporters in LD absorption and disposition, the clinical relevance of P-gp
in affecting LD absorption is likely to be minimal. Active transporters for LD uptake and efflux are probably
present in humans, based on findings from in situ regional intestine perfusion studies and in vitro assessments
using cell lines of human epithelial and endothelial origin.

PK of carbidopa

CD is a close structural analogue of LD. The PK of CD after PO and parenteral administration have udied
in rats, dogs and monkeys, and humans. Time to peak plasma concentrations after PO admlni islto?2
hin animals and 3 to 5 h in humans. Approximately 40% to 70% of CD PO is absorbed in th ey and dog;
absorption is less in the rat, with a PO BA based on plasma radioactivity similar in the r monkey,

approximately 40%, but higher in the dog. After CD IV to the rat, highest concentr. M was present in
kidneys, lungs, small intestine, and liver with no discernible distribution across the B the dose studied. DRM
has been confirmed in fetal tissue following IV administration to pregnant rats o ggstation day 19, confirming
that CD crosses the placental barrier in rats, with highest levels observed in t)@acenta. Like LD, CD does not
bind substantially to human plasma proteins with a free unbound fraction oﬁpp oximately 64% (Vickers, Stuart

et al. 1974). @

The metabolism of CD has been extensively characterized in rats ynonkeys and humans, following PO
administration, with the principal route of metabolism involving.iritial loss of the hydrazine moiety. In humans,
unchanged CD and four metabolites were all positively idex n urine:
2-methyl-3’-methoxy-4’-hydroxyphenylpropionic acid (1}2s 2-methyl-3,4-dihydroxyphenylpropionic acid (I11),
2-methyl-3’-hydroxyphenylpropionic acid (VII) and 3 @droxyphenylacetone (1V). Metabolites I, 111 and VII
each represented approximately 10% of total dru —Qd material excreted in urine over 24 h, while VII
accounted for less than 5%. All metabolites de %
nonclinical species investigated. Although lo Gﬁ
metabolic event in all species, hydrazine@/
N-deamination of the hydrazine moie
detection of a-methyldopamine in in following repeated PO administration of CD.

in humans were confirmed in at least one or more of the
e hydrazine functional group is the first and common
as not detected in either monkey plasma or urine.
rm a-methyldopa (AMD) has also been suggested, based on

The enzymology of CD met oliQ less well characterized than that of LD. The common loss of hydrazine has
been shown to be catalyse ubiguitous tyrosinase (monophenol monooxygenase); the involvement of other
enzymes, such as peroxi , cannot be ruled out. Therefore, as with LD, CD is not expected to participate in
any PK drug interacﬁ@d hence interactions with common CYP450 inhibitors or substrates have not been
investigated. ¢

CD is excreted st entirely in urine in all species investigated. Following PO administration at 20 mg/kg,
urinary echgtidn accounted for 16%, 66%, and 40% of the radioactive dose in rats, dogs, and monkeys,
respe@é with unchanged drug comprising approximately 38%, 65%, and 20% of this recovered dose over
24 h. In%sontrast, 52%, 11%, and 33% of the PO dose was excreted in the feces of rat, dog, and monkey,
respectively. Where investigated, elimination in bile was minor following both PO and IV administration. For
comparison, an average of 50% of a CD PO dose of is recovered in urine following administration to healthy
human volunteers with 29% of this urine radioactivity present as intact CD. Human fecal excretion accounts for
approximately 47% of the PO dose over a 3-day period. Similar levels of excretion have been observed in
parkinsonian patients, with intact CD representing 32% of the 24 h urinary label, from which it is inferred that
patients with Parkinson’s disease metabolize CD to the same degree as healthy subjects. These urinary
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excretion profiles are consistent with moderate/high absorption in monkey, dog, and human; however, they are
not consistent with the low absorption observed in the rat.

PK of LD-CD

Administration of LD concomitant with decarboxylase inhibition by CD has a profound effect on LD
pharmacokinetics in nonclinical species. Parenteral administration of CD to rats, prior to oral administration of
LD, increased the elimination half-life and decreased the plasma clearance of LD in a dose-related manner.
Pre-treatment with CD increased the exposure to LD, as measured by plasma AUC, by as much as Sm, and
also increased exposure to the LD metabolite 3-OMD, formed by COMT. Systemic exposure to the

metabolites of LD decarboxylation, DOPAC and HVA were decreased in rats in a dose related m @

ream
ncreases
in blood plasma exposure and the elimination half-life of LD were also potentiated in dogs f ﬂ& g oral
administration of CD prior to IV LD, compared to LD administered alone, with almost a increase in
measured plasma AUC observed in the presence of CD. In rats and monkeys, CD hasqb n shown to reduce
excretion of urinary LD DRM, largely attributed to a decrease in the levels of dopam excreted. The
improvement in oral bioavailability of LD by CD is attributed mostly to inhibition@testinal decarboxylation.

peripheral decarboxylase inhibitor and is effective in increasing the amo f LD that enters the brain where it
is subsequently converted to dopamine. The combination treatment
amount of LD necessary to achieve the same therapeutic effect as
patients. In addition, CD also decreases peripheral dose-relat

Pharmacokinetic studies conducted in animals and humans with LD-CD ccﬁn ion indicate that CD is a

s at least an 80% reduction in the
is taken alone in Parkinson’s Disease
effects of LD and dopamine, such as

nausea, vomiting, and hypotension. The tissue distribution cted tracer levels of LD were not appreciably
altered by pre-treatment with CD, compared to LD aloneaith the highest relative organ uptake observed in the
kidney, followed by the pancreas and the liver in all examined. Uptake of LD into skeletal muscle has

been demonstrated in both rats and dogs, and is,enhagced by CD pre-treatment, which presumably reflects the
proportional increase in plasma LD concentrati \

In the GLP conforming PK studies in rat ankeys sponsored by the Applicant, maximum plasma
concentrations of CD were detected bet @u

were detected between 0.25 and 1 t-dose, with concentrations quantifiable up to at least 6 h post-dose.
There were no marked difference fined as >2-fold) in systemic exposure between the sexes in either species

.5 and 2 h post-dose; maximum plasma concentrations of LD

for either CD or LD. After siggle oral administration of 60/15 mg/kg LD/CD in rats or 40/10 mg/kg LD/CD
in monkeys, the LD-CD ex Qi‘es etermined in these animal studies are consistent with those reported in the
literature and comparablg t ose observed in humans following single Numient LD-CD dose of 4 x 245-61.25
mg in Parkinson’s pa"

A Ks.
2.3.4. Tox@cg)y

This | |;n relies on the established safety and efficacy of LD, CD, and LD-CD products in laboratory
animal in humans over a period of more than 35 years. A large body of knowledge exists in the form of
peer-reviewed scientific publications.

In light of the available data, no de-novo nonclinical toxicology studies were conducted by the Applicant to
support the development of the product, with the exception extrapolation of data from two pharmacokinetics
studies in rats and monkeys which were deemed necessary to validate the toxicity data. The value of these two
small pharmacokinetic studies is very limited, as only a single dose and a single dose level were applied,
assuming a lack of accumulation and dose-linearity.
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Nonclinical evaluations of LD and CD published in the scientific literature generally used rodents (mouse and rat)
and non-rodent species (dog and primate). The rat was the primary rodent species; the monkey was the primary
non-rodent species. CD is poorly tolerated by dogs due to its induction of treatment-related, species-specific
pyridoxine (vitamin B6) deficiency. Reproductive toxicology studies were conducted in rats and rabbits.

In rats, at lower dose levels no organ-specific toxicity was seen, but only clinical signs, including hyperactivity,
weakness, irregular respiration and ptyalism. At these dose levels, the C,,.« in rats were estimated to be similar
or in excess of the C,,,x Observed in PD patients treated with high or regular doses of LD-CD, respectively. At
higher dose levels, organ-specific effects were observed, including increased kidney and liver weight, ased
leucocyte count, salivary gland hypertrophy and squamous ductal metaplasia, superficial necrosis e gastric
mucosa and rarefaction of the adrenal glomerulosa. At these dose levels, the AUCs in rats were imated to be
similar or slightly above those anticipated in PD patients treated with regular doses. K\

The neuropathological and gastrointestinal tract findings (e.g., mucoid gastritis and{ggcrosis) in dogs
treated with daily oral doses of CD were considered to be due to CD-induced pyrido vitamin B6) deficiency,
as they were associated with low plasma concentrations of pyridoxine and co-ad@ts ration of CD/pyridoxine
markedly attenuated the development of the lesions. @.

In monkeys, reported adverse effects of LD-CD were fewer in number &those reported in rats, with
hyperactivity, incoordination, and weakness being the primary dose-kn\tiyig clinical signs. At dose levels were
signs were so severe that the animals were euthanized, the esti a levels in the monkeys were clearly
in excess of expected C,,.« levels in patients treated with LD- @

Despite uncertainties on the systemic exposure levels in theSit€rature studies that reduce the value of the
toxicokinetic comparison provided by the Applicant, th @ no need to provide additional data or make
alternative calculations. New calculations would inewt suffer from the same limitations. Moreover, the
safety profile of levodopa and carbidopa is Well—wv
clinically and adjusted on the basis of clinical .The Applicant reviewed the available literature on the
genotoxic potential of L-DOPA and carbi&. appears that L-DOPA has weak mutagenic potential in both

y and exposure in patients will always be monitored

mammalian and non-mammalian in vitr ems, possibly by the formation of oxidative intermediates. The
presence of a metabolic system ge e@( reduced the mutagenic potential. Carbidopa also showed weak
mutagenic potential in non-mam ian in vitro systems, however a unscheduled DNA repair assay in primary

rat hepatocytes was negative u 0 puM.

No formal carcinogenicity @U s were performed for LD-CD, however it was reported that a fixed dose of CD
combined with increas@ es of LD at ratios up to 1:10 was not carcinogenic in rats following PO
administration fgr N 06 weeks. The estimated systemic exposure (AUC) to LD and CD in these studies is
lower than exp i1 PD patients. Therefore the absence of any effect in the rat study provides only very
limited reassuée

increase igk of tumours, except for melanoma, a tumour type that has been shown most consistently to
occur@ni increased incidence amongst PD patients in several epidemiological surveys. Yet, whether this
associat®n can be attributed to the exposure to LD-CD is not known. Taken together the data suggest there is
no concrete evidence that LD — CD is carcinogenic, but the non-clinical data set is rather limited. The causality
of melanomas in Parkinson’s Disease patients is unknown and a potential relationship with exposure to LD-CD is
uncertain.

. As indicated by the Applicant, apparently thus far there is no evidence that LD-CD would

There are no detailed publications of nonclinical female reproduction studies with LD and/or CD, although it
should be noted that no effects on the gonads of either sex were reported in chronic toxicology studies in rats or
monkeys. The copulatory behaviour of male rats was evaluated following treatment with LD. The findings in rats
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on sexual activity could be relevant for humans. Amongst other compulsive behaviours, increased libido and
hypersexuality can occur in patients treated with dopamine agonists and/or other dopaminergic treatments
containing levodopa and this has been included in the SmPC. In mice, mating performance and fertility were
unaffected in animals when LD concentrations in the diet were 10 or 20 g/g diet, but the number of pregnancies
and offspring born to females given a dietary concentration of 40 mg LD/g diet were reduced.

Effects on fetal development in utero were determined for LD in mice and rabbits. Apparently L-DOPA causes, at
least in one species, the rabbit, embryofetal developmental effects, notably of the circulatory systemy but also
evident as decreased litter weight and by an increased incidence of stunted and resorbed fetuses. N
toxicokinetic data are available. Therefore a comparison on the basis of systemic exposure is not ible. In
rats, one study focussed on one specific effect during various phases of development: hemor in brown fat
tissue pats. The strongest effect occurred when dams were exposed during the first week Np&gnancy. The
relevance of this effect for humans is unknown.

No data on CD or the LD/CD combination were submitted, except for the limited dat&?he hemorrhagic effects
in brown fat tissue, and that CD is excreted in milk. In light of the effects of LD in dgveloping rodents and rabbits,

the Applicant proposes to recommend that Numient should not be used in pre y unless the benefits for the
mother outweigh the possible risks to the fetus. It can be anticipated thatJurther data on CD will not affect the
risk assessment and the advice given to pregnant women will not cha 4Also it is noted that the age of PD

patients will make it less likely that pregnancy will occur. Based on t onsiderations, there is no merit to be
gained in asking for additional data on CD or the combination OYQ »

LD treatment significantly decreased anti-SRBC hemagglu'v@ antibody levels and markedly reduced the
formation of splenic plaque-forming cells when given to B/C"mice daily for 5 consecutive days before or after
immunization with sheep red blood cells (SRBC). In experiment, mitogen-induced proliferative
responses of spleen lymphocytes cultured ex viyo w consistently increased, but reduced the capacity of
these spleen cells to respond to an allogeneic sk s. These latter suppressive effects were correlated with a
decrease in spleen T-cell numbers, suggesti subsets of T lymphocytes may be under the control of
endogenous dopamine. LD or LD-CD als essed immuno-inflammatory skin reactions in mice and rats.
From the data presented it appears tQ OPA has immunosuppressive potential.

LD crosses the BBB and is metab y AAD to dopamine. The increase in brain dopamine levels overcomes
the dopaminergic deficit pregent D subjects, resulting in a therapeutic effect. According to the Applicant, the
x)f LD to be effective and the severe side effects associated with high doses would

preclude any potentialf@ e. However, there is experimental evidence in an a-synuclein rat model of PD

need for chronic administr

supporting the hypof hat dopamine replacement therapy can acquire psychostimulant-like properties in
; k@) nson disease (Engeln et al., 2013). This study and related information was not
holicant. Inappropriate (excessive) use of levodopa has been mentioned as part of the

some patients
discussed by t

broader ter Ise control disorder, which has been included in the SmPC, although abnormal (excessive)

use of le is not included in the list of symptoms in the SmPC

Neverthaless, despite the omission of a thorough discussion on dependence potential/substance use disorder as
part of impulse control disorder, we raise no concern, since the risk is not considered to be different from other
levodopa products.

Since LD impurities in Numient are compendial impurities and are controlled in the drug substance, no further
discussion of these impurities is required. With respect to carbidopa, the impurities were sufficiently discussed
from a toxicological point of view. However, hydrazine is considered a genotoxic carcinogen and should be
controlled at low levels in accordance with the Ph. Eur. Monograph (20 ppm). The Applicant states that it can
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form during Numient manufacture and in storage to reach levels in excess of 20 ppm in the drug product. The
Applicant has provided an adequate justification that these higher levels do not lead to a relevant increase in
carcinogenic risk. It is not expected that the excipients present in the current formulation will pose a significant
risk for Parkinson’s disease patients.

2.3.5. Ecotoxicity/environmental risk assessment

Levodopa is a natural substance, the use of which will not alter the concentration or distribution of the @tance
in the environment. Therefore, levodopa is not expected to pose a risk to the environment.

The predicted environmental concentration in surfacewater (PECsw) value of carbidopa was d\t@ined using a
refined Fpen based on the prevalence of Parkinsons’ disease in the EU. The value obtaine 8( ug/L, exceeds
the action limit of 0.01 pg/L for a phase Il environmental risk assessment according t; uideline on

“Environmental risk assessment of medicinal products for human use” (EMEA/CH /4447/00 Corr 21%).

The n-octanol:water partition coefficient (LogKow) was determined using a sh flsk method (non-OECD)
showing a log Pow of -1.92. In agreement with the guideline, the CHMP concl that carbidopa is not a PBT
or vPvB substance as the LogKow does not exceed 4.5. The CHMP discus$ign took into account that for known
active substances (e.g. Art. 10 applications) according to the guideline, e Q&A document on environmental
risk assessment (EMA/CHMP/SWP/44609/2010) questions 1 and 2,%vmlete ERA is not always required,
provided that the introduction on the market of a new medicinal

in environmental exposure compared to the current use of& me substance in other products marketed in
EU.

ould not result in a significant increase

Considering the clinical practice for treating ParkinchQse patients, the CHMP agreed that the introduction
n

of Numient would not lead to a significant incre i e levels of carbidopa currently prescribed in the EU.
Therefore, the absence of a phase Il environrré&visk assessment for carbidopa was considered to be
acceptable.

Table 1 Summary of main study resdlit
Substance (INN/Invented Nalzrt@arbidopa

CAS-number (if available): @ -49-7
o

PBT screening \ Result Conclusion
Bioaccumulation potentizﬂ 9 OECD 107 log Py, Of -1.92 + 0.02 Not B
Kow *
PBT—assessment,.\\
Parameter _* \)‘ Result relevant for Conclusion
\ conclusion
Bioaccumu log Kow log Pg, Of -1.92 + 0.02 Not B
Per ready - potentially P
biodegradability
DegT50 - potentially P
Toxicity NOEC algae - potentially T
NOEC crustacea
NOEC fish
CMR - potentially T
PBT-statement : carbidopa is not PBT nor vPvB

Phase |
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Calculation Value Unit Conclusion

PEC <urfacewater » refined 0.80 ng/L > 0.01 threshold
Other concerns (e.g. chemical (N)

class)

2.3.6. Discussion on non-clinical aspects

The marketing authorisation application for Numient (LD-CD modified release capsules, hard) is submitted as a
full mixed application and consists of both novel data on Numient and summaries of bibliographic reﬁnces
prepared according to EMA guidelines. No original nonclinical pharmacology studies were conduct

Numient by the Applicant. The pharmacology of LD-CD is adequately summarised by the Aplplr%z

The PK characteristics of LD, CD and their combinations have been investigated and extensiﬁ}'eported in the
literature. In addition to summarizing the salient nonclinical PK attributes of LD and CD f@t e literature, the

toxicokinetics of LD and CD in combination (4:1 ratio in solution) were evaluated i 0 QLP studies sponsored
by the Applicant in the rat and monkey (species used in the toxicological evaluatio -CD in the literature).
Nevertheless, to extrapolate these data to estimate the exposure in toxicity s reported in the literature

would inevitably be biased by several uncertainties, such as the design of the dies, the strains of animals
used, the formulation and assumptions on lack of accumulation after re@ ed dosing and dose-linearity.

At exposures comparable to those expected at relatively high thera doses, non-organ specific adverse
effects occurred in animals. However, the clinical safety profile IQ dgpa and carbidopa is well-known, and

exposure in patients will always be monitored clinically an a@t d on the basis of clinical signs.

Both L-dopa and carbidopa showed weak mutagenic potgqtialin non-mammalian in vitro systems, however a
unscheduled DNA repair assay with carbidopa in pri hepatocytes was negative up to 50 uM. No formal

carcinogenicity studies were performed for LD-CD, h®ever it was reported that a fixed dose of CD combined

with increasing doses of LD at ratios up to 1:1
to 106 weeks. The estimated systemic expo
Parkinson’s Disease patients. Therefore

not carcinogenic in rats following PO administration for up
UC) to LD and CD in these studies is lower than exposure in
ence of any effect in the rat study provides only very limited
reassurance. As indicated by the Appli pparently thus far there is no evidence that LD-CD would increase
the risk of tumours, except for me , a tumour type that has been shown most consistently to occur with
an increased incidence amongs tients in several epidemiological surveys. Yet, whether this association
can be attributed to the exp ureQLD—CD is not known. Taken together the data suggest there is no concrete
evidence that LD —CD is c%{;enic, but the non-clinical data set is rather limited. The causality of melanomas
in PD patients is unkn d a potential relationship with exposure to LD-CD is uncertain.

No data on em '@or pre/postnatal developmental toxicity of CD or the LD/CD combination were
submitted, ex r the limited data on the hemorrhagic effects in brown fat tissue, and that CD is excreted in

milk. Howe an be anticipated that further data on CD will not affect the risk assessment and the advice
given to nt women will not change. Also it is noted that the age of PD patients will make it less likely that
pregn will occur. Based on these considerations, it was concluded that no additional data on CD or the

combination of LD-CD are needed.

2.3.7. Conclusion on the non-clinical aspects

The CHMP considers that the LD-CD combination is a well-established treatment for Parkinson’s Disease
patients, for which considerable knowledge on the pharmacology, pharmacokinetics and safety profile is
available.
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2.4. Clinical aspects

2.4.1. Introduction

GCP

The Clinical trials were performed in accordance with GCP as claimed by the applicant 6
® Tabular overview of clinical studies @
.
Clinical pharmacology and clinical efficacy/safety have been investigated in the Numient dev %nt program.

The clinical pharmacology program consisted mainly of biopharmaceutical studies evalu@; relative

bioavailability against currently registered levodopa-carbidopa products, food-effe oSe-proportionality, in
vivo interaction with alcohol and bioequivalence between the Numient manufactu two different
manufacturing sites (Table 4). In addition, a study evaluating pharmacokinetj umient formulations with

different in vitro release profiles, the results of which were included in the de pment of the IVIVC model. A
single and multiple dose pharmacokinetics were assessed in patients W@ rkinson’s disease.

Pharmacodynamic studies have been integrated within the clinical e and safety studies (see below). Main
pharmacodynamic investigations have been conducted within sty{d 66-B08-11.
Table 2 The overview of the pharmacokinetic studies\o
Category Study number \' Objective
Healthy Subject PK and Initial IPX066-B08-10 Bioavailability of levodopa from
Tolerability Numient relative to levodopa from
Q Sinemet, Sinemet CR, and Stalevo
\ in healthy subjects
) |
IP - -01 Bioequivalence study comparing
two manufacturing sites
-B08-09 Dose proportionality of levodopa
over Numient capsule strength
& range
Q IPX066-B12-01 PK of Numient formulations with
different in-vitro release profiles
Patient PK and Initial ToIe@g IPX066-B08-11 PK of levodopa from Numient
relative to IR levodopa-carbidopa

‘\Q (Sinemet IR) following single- and
multiple dosing in PD patients

relative to
levodopa-carbidopa-entacapone
(Stalevo) following single dosing in
PD patients

0\‘ ’
b IPX066-B09-06 PK of levodopa from Numient

IPX066-B11-01 PK of levodopa from Numient
relative to levodopa-carbidopa
Controlled-Release (Sinemet CR) in
PD patients

Extrinsic Factors IPX066-B09-01 Impact of co-administration of food
with Numient on PK of levodopa
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IPX066-B09-04

from Numient

Effect of alcohol on PK of levodopa

The clinical efficacy of Numient in patients with Parkinson’s disease has been investigated in three, double-blind,

randomized controlled Phase 3 studies.

clinical studies are

presented in Table 5

In addition, the efficacy of Numient has been investigated in four open-label studies. The main featusof the

Table 3 Summary of main features of pivotal studies

y
s

Study

Design

Study-arms (Nrp/Ncompleted)

Controlled trials

£ oints/assessments
fa\

Early stage Parkinson’s disease (ESPD)

\ ¥4

I1PX066-B08-05

2009-2010
POC

Fixeddose
NA/EU

Rd DB PC PA 30 week
ESPD patients*

Average agerange across
treatment groups: 64 — 65

145 mg Numient TID n=875\‘g‘

245 mg Numient TID n= 3
390 mg Numient TQn— 8/74

Placebo Numi n=92/71

Primary

Change from baseline in
UPDRS ADL and motor
scores at end of study

Other
Other UPDRS based
outcomes, PGI, CGI,

O\ PDQ-39
O\
Advanced Parkinson’s disease (ASPD) \V
IPX066-B09-02 | Rd DB DD AC PA 22 week Primary

2009-2011
Flexible dose
Superiority
NA/EU

ASPDpatients with
control of motor sympton—N)'r
motor fluctuations** 0
Age: mean 63 (SD QEO

insufficien<

iefit mean daily dose 1622
\ =201/186

®IR L-Dopa+ mean daily dose 825

mg n=192/182

Percent ‘OFF’-time during
waking hours

Other

Total ‘OFF’-time,
‘ON’-timewithout
troublesome  dyskinesia,
UPDRS, PGI, CGI, PDQ-39,
EQ-5D

IPX066-B09-06

2010-2011
PK/PD/Efficacy
NA/EU .

6
fluctuations

gCO 2 treatment

Rd DB

period eeks with 1 week of

Nu treatment in
Total study

SPD Patients with with motor
on a
Levodopa/Carbidopa/Entacapone
regimen**

Age: 64 (SD 9)

Numient followed by
Carbidopa/Levodopa/Entacapone:
n=48/45

Carbidopa/Levodopa/Entacapone
followed by Numient: n=43/39

Primary
Percent ‘OFF’-timeduring
waking hours

Other

Total ‘OFF’-time,
‘ON’-timewith and without
troublesome  dyskinesia,
UPDRS scores, Subject
preference of treatment,
EQ-5D, SF-36, PDSS

Open-label studies

IPX066-B08-11
(Phase 2 trial)

2008-2009

PK/PD

Rd OL CO 2 weeks/period

ASPD Patients on a stable drug
regimen for Parkinson’s disease
for at least one month with at

Numient followed by IR L-Dopa+
n=14/14

IR L-Dopa+followed by Numient
n=13/13

Primary
Not specified

Other

Tapping, walk time,

Assessment report

EMA/CHMP/672104/2015

Page 29/105




NA least 3 hours of predictable ‘ON/OFF’-time with and
‘OFF’-time per day, a total daily without dyskinesias
dose of 500-1,600 mg IR assessed by patient and
L-Dopa+, and a dosing frequency investigator, UPDRS motor
of >4 times daily score, pharmacokinetic

parameters
Age: mean 63 (SD 9)
I1PX066-B09-03 | OL 9 months Participants from study: Primary
-IPX066-B08-05 Safety outcomes

2010-2011 Patients with Parkinson’s disease | n= 268/254

Open label | from studies IPX066-B08-05 | -IPX066-B08-11 Other

extension (ESPD),IPX066-B08-11 and | n=13/9 UPDR scores, PGl,

NA/EU IPX066-B09-02 (ASPD) -1PX066-B09-02 n=336/304 PD@Z29¥EQ-5D, SF-36

All patients: \
n=617/567 Q

IPX066-B09-06 | OL 6 months Numient daily dosage 1696, w Primary

n=74/66 \ UPDRS

2011-2012 ASPD  Patients from study 0

Open label | IPX066-B09-06 Part 1 @ Other

extension UPDRS  scores  during

NA/EU K ‘ON’-time, UPDRS ADL

e‘ score in the ‘OFF’ state

IPX066-B11-01 | OL 3 parts: Part 1: n=4 Primary
1.Dose conversion: 6weeks N/A

2011-2013 2.0pen label extension: 6 | Part2: Q/

Switching months Q Other

study/open label | 3.Second open label extension: 6 Par& =12/12 PGI, CGI, PDQ-8, subject

extension months O preference of treatment,

NA \ time to stable Numient
ASPD patients using L-Dopa+ CI{ regimen, OPDM
with or without L-Dopa+ IR
Age: mean 66 (SD 11)_

Europe, EQ-5D: Measure of health status fro

European Quality of Life group, mRS: modified Rankin Scale, NA: North

Legend: AC: active-controlled, CGI: Clinical gaﬁpressionpo: Cross-over, DB: Double blind, DD: double-dummy, EU:

America, OL: Open-label, OPDM: Objectiy
Placebo-controlled, PD: Pharmacodynagfii
Scale,PGI: Patient Global Impressio
Outcomes in Parkinson’s Diseasile

score.

of study start

*

nson’s Disease Measurement, PA: Parallel group study, PC:
Q: Parkinson’s disease questionnaire, PDSS: Parkinson’s Disease Sleep
Pharmacokinetics, POC: Proof of concept, Rd: Randomised, SCOPA-S: Scales for
ale, SF-36: Health survey questionnaire, UPDRS: Unified Parkinson’s Disease Rating

*Patients were not previo@ed with Levodopa and/or dopamine agonist for more than 30 days and not within 4 weeks

**Patients must
predictable ‘OFF’
(excluding night

2.4.

N

efn on a stable anti-Parkinson’s disease regimen for at least 1 month with at least 2.5 hours of
r day, total daily Levodopa dose of 2400 mg and Levodopa dosing frequency =4 times daily

dosing)

armacokinetics

After single-dose, the initial rate of levodopa absorption following administration of Numient was similar to that
observed for Sinemet IR and faster than that observed for Sinemet CR and Stalevo (see Figure 4 Mean levodopa
Plasma Concentration-Time Profiles for Numient and Marketed levodopa Products, Study IPX066-B08-10). The
maximum plasma concentration of levodopa from Numient were however reached 3-3.5 hr later (median: 4.5
hrs, range: 0.5-8 hrs) as compared to Sinemet IR (median: 1 hrs), Sinemet CR (median: 1.5 hrs) and Stalevo
(median 1.5 hrs). On a dose-normalized basis, levodopa Cmax following Numient was approximately 32%,
41%, and 34% of that following Sinemet IR, Sinemet CR, and Stalevo, respectively. The bioavailability of
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levodopa from Numient was 80% as compared to Sinemet IR and Sinemet CR, and 60 % as compared to
Stalevo.

ASSAY=Levodopa

IPX066 1:1
—4— Sinemet 1 @

= GinE
—a— Stali

o)

Mean (ng/mL}

Time (hr) K

Figure 3 Mean levodopa Plasma Concentration-Time Profile z&umient and Marketed levodopa
Products, Study 1PX066-B08-10 Q

Levodopa concentrations above 50% of Cmax were maintMnger with Numient as compared to the other
levodopa-carbidopa products, i.e. 4.9 hrs for Numient mpared to 1.5, 2.1, and 2.1 hrs for Sinemet IR,
Sinemet CR, and Stalevo, respectively. The termina?maﬂon half-life of levodopa was comparable between
Numient (1.9 hrs) and other marketed formulati@@s levodopa-carbidopa formulations (1.6 hrs). Therefore, the
fact that concentrations above 50% of the Cm@x were maintained longer for Numient is attributed due to the
modified released characteristics but als e Yo higher dose of levodopa in this new formulation. This
observation would also explain thrice d sing for this new Numient formulation, which is comparable to
Sinemet CR (every 4 to 12 hrs duri waking day), might be lower as compared to Stalevo (up to 8 times a
day) and is lower than for IR Si even every 2 hrs).

The bioavailability of carbid%fr Numient was 50% relative to Sinemet IR and 60% relative to Sinemet CR

and Stalevo. @.
.
Bioequivalence Q
o D

Since Numient tiphasic formulation consisting from three components and it is characterized by the
initial absorpti lowed by two additional absorption phases with their respective peak plasma concentrations,

addition eters were included in the evaluation of bioequivalencei.e. partial AUC between Numient
form i manufactured at two different sites has been sufficiently demonstrated using Cmax and partial AUC
data.

Food effect

High-fat, high-calorie meal did not affect the overall extent of absorption of levodopa since the 90% confidence
interval were within the 80-125% range. However, a high-fat meal significantly slowed the rate of absorption of
levodopa, by delaying the T, from 1.5 to 7 hrs and decreasing the C,,ox by 20%, as compared with the fasted
state.
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In the presence of high-fat meal, the maximum carbidopa concentrations and the total exposure were reduced
by 60% and 50%.

Following administration of the capsule contents sprinkled on a small quantity of applesauce, the rate and extent
of absorption of levodopa and carbidopa was similar to that observed when the Numient capsule was swallowed
whole by subjects in the fasted state. It was clarified that the delayed release components exhibit significantly
lower release below pH 7. Therefore, it is reasonable to assume the delayed release components keep their
integrity when they are mixed with soft food like yoghurt and pudding, with a pH up to 6.

Numient is a multiphasic formulation consisting from three components and it is characterized by, ial
absorption followed by twoadditional absorption phases with their respective peak plasma conce igns, under
fasting conditions. Therefore, additional parameters were included in the evaluation of the ect, i.e.

Concerning levodopa, the initial IR part of the formulation is most significantly red a high feat meal,
i.e., by more than 50%. In contrast, the AUC6-inf is increased more than two—fold& all, the extent of

partial AUC. This additional analysis further refines the conclusions regarding the food-e f Numient.
r
absorption of levodopa is changed only to a non-significant extent, and this is ir@ed in the SmPC.

The phase 2 and phase 3 studies were not standardized with regard to the on@itant food intake. Therefore,
the intake of Numient with or without food, as indicated in the SmPC, @ sidered acceptable.

In vivo alcohol interaction study

Co-administration of Numient with up to 40% volume-to-volu @ alcohol did not result in dose-dumping of

levodopa or carbidopa as there was no rapid increase in ini@

the concentration-time profile it seems that alcohol caus ore fluctuations in the concentration of levodopa as
mparable between all four treatment arms and thus

rption phase of levodopa or carbidopa. From

compared to the control group. However, the %CV
the concomitant intake of alcohol is not expected to affect the benefit/risk of Numient.

In-Vitro In-Vivo Correlation

The Numient formulations were sufﬁcien@érent from the to-be-marketed formulation to be suitable for an
IVIVC study. Oral solution would be t

limited permeability of carbidopa ( ss I11). However, considering the lack of registered oral solution of
carbidopa-levodopa, the choice ediate release Sinemet formulation as a reference formulation for
deconvolution is understoou\

t optimal as reference formulation for deconvolution considering

concentration-time J therefore can be considered as a Level A. Validation of the IVIVC was demonstrated

based on internal a@ ternal validation with mean absolute prediction errors of less than 10% and individual
absolute predi rors of less than 15% for both C and AUC - Based on this, it can be concluded that
max n

IVIVC mod nably predicts C and AUC - The Applicant therefore considers that a level A IVIVC has
max n

The applicant claims tf&stablished IVIVC model adequately described the levodopa and carbidopa
n

been gbt . Dose proportionality and time dependency

Dose proportionality of levodopa and carbidopa pharmacokinetics was demonstrated over the entire range of
Numient dosage strengths as the 90% CI for the proportionality exponent estimate (B) were within the
acceptance intervals (0.7645 to 1.2355) for Cmax, AUCO-t, and AUCO-co. Two capsules of 245 mg Numient
resulted in slightly more than dose-proportional manner regarding the AUCo for levodopa, according to the
power model. However, since in the clinical studies dose of levodopa up to 5880 mg were included and Numient
will be dosed to a clinical response, this is not considered an issue.
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Multiple-dose pharmacokinetics was comparable to single-dose pharmacokinetics. Following multiple dosing,
there was a minimal accumulation of levodopa from Numient when dosed Q6H and it was comparable to that
after IR carbidopa-levodopa administration (1.4 and 1.1 for Numient and IR carbidopa-levodopa, respectively).

The mean accumulation of carbidopa from Numient was 1.6 and it was comparable to that from IR
carbidopa-levodopa, which was 1.2.

Intra- and inter-subject variability

Based on the data from healthy volunteers, the intra-subject variability in levodopa C,,.x and AUC is idered
to be moderately low, i.e. 19 and 17%, respectively. The intra-subject variability in carbidopa Cl@and AUC

was slightly higher, i.e. 32 and 25%, respectively. 0\6

In subjects with PD, the intersubject variability of Cmax and AUC for levodopa was mod i.e. 40%. The
intersubject variability of carbidopa Cmax and AUC in subjects with PD was high (5 %, respectively).

Pharmacokinetic in target population 0\'

The BA (AUC) of levodopa from Numient relative to IR levodopa-carbidopa (S@uet), CR levodopa-carbidopa
(Sinemet CR), and levodopa-carbidopa-entacapone (Stalevo) in PD patierfs was 66%, 60%, and 44%o,
respectively. At comparable doses, Numient resulted in levodopa Cm was approximately 30% of those
from IR levodopa-carbidopa and levodopa-carbidopa-entacapone al 70 of those from CR
levodopa-carbidopa. These findings are approximately comparab? t was observed in healthy volunteers.
Carbidopa exposure was comparable in subjects with PD d@ Ithy subjects.

o

In patients, following multiple dosing of Numient, levod a lower peak-to-trough fluctuation than
following IR Sinemet (approximately 1.5 versus 3.2) ﬁdopa has longer half-life and probably this is the
reason why there is no difference in fluctuations, of (Qdopa after Sinemet IR and Numient (1.5 vs. 1.2,
respectively). The results substantiate the app)i claim that levodopa has more uniform plasma level after
Numient compared to Sinemet IR (see Figur an levodopa and carbidopa plasma concentrations after
multiple doses of Sinemet IR (left panel Qlumient (right panels).).

ASSAY=Levodopa, Group=CD/LD K
5000

ASSAY=Levodopa, Group=1PX066

Mean (ng/mL)
‘. .
A
.
.

—— 1x CD/LD 100mg -

—— 1.5 x CDfLD 100mg < —— 1 x IPX066 245mg
| —— 2xCD/LD 100mg ] 2 x [PX0G6 245mg
| == 25xCD/LD 100mg £ —— 3 x IPX066 195mg
| —— 3xCO/LD 100mg i e 3 x IPXD66 245mg.

—— 4 x IPXD6E 245mg

Time (hr)

ASSAY =Carbidopa, Group=IPX066

ASSAY=Carbidopa, Group=CD/LD

—— 1x IPX066 245mg

2 x IPX066 245mg
—o— 3.x IPX066 195mg
—— 3 x IPX066 245mg
) === 4x IPX0G6 245mg

—— 1% CD/LD 100mg
= 1.5 x ED/LD 108mg
~~ 2% CD/LD 100mg
—— 2.5 % CD/LD 100mg
—— 3 CD/LD 100mg

Maan (ng/mL)
Mean (ng/mL)

Time (he}
Time (hr)
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Special populations

Impaired renal function

No studies in renally impaired subjects for the Numient formulation were performed. According to the SmPC, no
dose adjustment in this special population is required based on the known elimination pathways of levodopa and
carbidopa, i.e unchanged levodopa and carbidopa accounts for 10% and 30% of the total urinary excretion,
respectively. This is agreed and in line with SmPC of other registered carbidopa-levodopa products.

Impaired hepatic function 6

Studies in patients with hepatic impairment were not performed. According to the SmPC, no (io a&tment in
this special population is required based on the metabolism and known elimination pathwa: odopa and

carbidopa. It is recommended to administer this medicine cautiously to patients with sever atic impairment.

Figure 4 Mean levodopa and carbidopa plasma concentrations after multi 0%es of Sinemet
IR (left panels) and Numient (right panels). E

Since levodopa is predominantly cleared peripherally, hepatic impairment WOUQ e expected to impact the

PK of Numient. This is agreed and consistent with SmPC of other registered dopa-levodopa products.

Gender @
Dose-normalized levodopa Cmax and AUCInf following Numient adn@ation were higher in females (25% to
35% for Cmax, 37 to 38% for AUCinf) than in males in healthy sulSie d subjects with PD and consistent with
the literature data. Since dosing for PD patients is individased on the clinical response, these
differences are not considered as an issue.

Weight QO

In healthy volunteers and PD subjects, dose no lized AUCInf values was negatively correlated with body
weight, which is consistent with the Iiteraturé

Elderly 6

Dose-normalized levodopa AUCinf @nax was positively related to increasing age in subjects with PD. For
carbidopa, only AUC was signific orrelated with age. These findings are consistent with the literature data.
No dosage adjustment on tiﬁl of age is recommended since Numient doses are individually titrated based

on a efficacy and safety r%
Drug-drug interacti Q

No drug-drug i ’@é&)ns have been performed by the applicant. A reference is made to the literature data. The
information o K interactions with COMT Inhibitors, Ferrous Salts, Prokinetics (e.g. metoclopramide,

domperi ruclopride) has been included in the SmPC. An interaction with the high-protein diet has been
ﬁeg‘h

e. In addition, elderly were included in the safety and efficacy trials.

requ e added into the section 4.5.

Exposure€ relevant for the safety

According to section 4.2 of the SmPC, the maximal daily dose of levodopa and carbidopa used in the clinical
studies was 5880 mg and 1470 mg, respectively. Based on this, the maximal dose taken at one occasion can be
1960 mg and 490 mg of levodopa and carbidopa, when dosed tid. However, the maximal dose taken at one
occasion for which pharmacokinetic data is available is 4 x 245mg-61.25 mg. Steady-state peak plasma
concentrations following the 4 x 245 mg Numient treatment was 5423 and 498 ng/mL for levodopa and
carbidopa, respectively.
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2.4.3. Pharmacodynamics

Mechanism of action

Parkinson’s disease is caused by degeneration of dopaminergic projections in the brain leading to dopamine
depletion (Samii 2004). Supplementation with dopamine itself is not possible, since dopamine does not cross
the blood-brain barrier.

Levodopa, a precursor of dopamine is able to cross the blood-brain barrier and is converted into dopal in the
brain. Upon oral administration, Levodopa is rapidly decarboxylated to dopamine in extracerebral ti o that
only a small portion of a given dose is transported unchanged to the central nervous system. Ger pa, a

dopamine decarboxylase inhibitor, does not cross the blood-brain barrier and does not affec etabolism of
Levodopa within the central nervous system at therapeutic doses. Administration of Carbi ﬁwith Levodopa
enhances the amount of Levodopa available for transport to the brain. Levodopa-Cari roducts have been

registered for many years for the symptomatic treatment of Parkinson’s disease.

There are currently two releasing modes of Levodopa-Carbidopa products: im release (IR) and modified
release (often indicated as controlled release (CR)). Numient contains one_IR odopa-Carbidopa component
and two modified release Levodopa-Carbidopa components. Numient is@ fore considered a modified release
product.

Levodopa is actively transported across various cellular barriers able amino acid transporters, which
result in a relatively short Levodopa absorption window in the @' intestinal tract (Gomes 1999; Gomes 2002;
Quifiones 2004 ; Dave 2004). The activity of the LAT2 transp r appears to be pH-dependent and is optimal

under non-alkaline conditions (Gomes 2002).

This is relevant with respect to Numient: apart from%R Levodopa-Carbidopa component, the release of the
other two Levodopa-Carbidopa components of &ent is dependent of different pH environments along the
gastrointestinal tract. One of these Levodop Qidopa components exhibits an insignificant drug release at
acidic pH but a rapid drug release at ne \}

properties but a modified drug releas utral pH. Another component of Numient, tartaric acid, is hardly
released at acidic pHs, but exhibitﬁ@t
optimum microenvironment in Q aline region of the gastrointestinal tract for Levodopa absorption.

2.4.3.1. The subsequ ease and absorption of the different Levodopa-Carbidopa components
of Numient in differeQit environments along the gastrointestinal tract are postulated to provide a
rapid onset of ac'b\ d prolonged therapeutic effects. Pharmacodynamic studies

. The other Levodopa-Carbidopa component has similar

rolled release at neutral pH. Tartaric acid is used to provide an

*
No pharmacod ic studies were conducted with Numient in healthy volunteers or in early stage Parkinson’s

Disease E@ atients.

Phar amic investigations have been conducted in advanced stage Parkinson’s Disease (ASPD) patients,
as an integral part of studies IPX066-B08-11, IPX066-B09-06 Part 1, and IPX066-B11-01. These studies
compared IPX066 to IR and CR Levodopa-Carbidopa, and to Carbidopa/Levodopa/Entacapone.

Study IPX066-B08-11

Study IPX066-B08-11 concerns a randomized, open-label, cross-over study to compare the pharmacokinetics
and pharmacodynamics of Numient to IR L-dopa+ treatment in study patients with advanced Parkinson’s
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disease. There were 2 treatment periods of seven days with seven days of prestudy IR L-dopa+ treatment in
between.

Methods

27 Patients were randomized to one of the two treatment sequences Numient (195 or 245 mg Levodopa)
followed by IR L-dopa+ (100mg Levodopa) or vice versa. The suggested dose conversion schedule of IR
L-dopa+ into Numient treatment is presented in Table 6.

Table 4 Suggested dose conversion schedule of IR L-dopa+ into Numient treatment é

Prestudy Levodopa Dose IPX066 (Levodopa Dose [mg]) @
(mg) .

First AM IR CD-LD Dose First AM IPX066 Dose Suggested Subseque PX066
(mg) (mg) Dose(s) (

100 2x245 1x245 5 Q6H
150 3x195 1x 193 D% 195 Q6H
200 3x245 1 x @50 3 x 245 Q6H

250 4x245 Lx 285 t0 4 x 245 Q6H
Abbreviations: AM = momung, IR = immediate release, CD = carbidopa, Te\ odopa Q6H = every 6 hours
Note: For doses not listed, I.D doses were to be rounded up to the next

The dosing schedule of Numient was allowed to be adjusted wi irst three days of treatment if necessary.
In between the 7-day treatment periods there was a perlo rOX|mater 7 days in which patients received
prestudy IR L-dopa+ treatment.

On day 1 and 8 of each treatment period pharmaco Ic investigations have been conducted prior to and
after administration of one dose of study treat

The following efficacy/pharmacodynamic var @ were evaluated:

= Tapping: the number of times the st atient could tap two counter keys 20 cm apart alternately in 1
minute with the most affected ar essed every 30 minutes on day 1 and hourly on day 8 of each
treatment period

- Walk Time: the time risgrom a chair, walk 6 meters, turn, return to the chair, and sit down, assessed
every 30 minutes on Day hourly on day 8 of each treatment period. A 220% change from the average
predose measurement considered ‘on’ time.

- Parkinsor’\ﬁif se diary: recording ‘ON’, ‘OFF’, and state of dyskinesia, on 3 days immediately prior to
the first treat

nd immediately prior to the end of each treatment period.

- s@nent of ‘ON’, ‘OFF’, and state of dyskinesia by investigator or qualified site personnel on days 1
and treatment period.

- PDRS Part 111 score determined by qualified site personnel on days 1 and 8 of each treatment period.

Levodopa and Carbidopa plasma concentrations have been collected prior to and up to 12 hours after
administration of one dose of study treatment on day 1 and 8 of each treatment period.

Results

The demographic data of the 27 included study patients at baseline are presented in Table 7
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Table 5 Patient characteristics at study entry

Included patients (n= 27)
Male 78%
Age (years), mean (SD) 62.7 (8.6)
Age at onset of Parkinson’s disease, mean (SD) 52.3 (8.7)
Total number of taps in the ‘ON’ state, mean (SD) 170.4 (64.6)
Total number of taps in the ‘OFF’ state, mean (SD) 117.9 (44.1)
Pretreatment ‘OFF’ time (hours), mean (SD) 5.94 (2.21)
Functional test outcomes upon a single Numient and IR L-dopa+ dose on day 1 6
Numient turned study patients ‘ON’ at least as quickly as IR L-dopa+ treatment. Study patient ed

significantly more hours ‘ON’ during Numient treatment than during the IR L-dopa+ treatm \ an 4.74
hours versus 2.98 hours, respectively, p = 0.01).

Study patients on Numient treatment also exhibited a significantly greater average f taps over 8 hours
compared to subjects on IR L-dopa+ treatment (mean 169.3 Taps versus 153.1 Tapsg, ectively, p = 0.0076).
This analysis was repeated at each time point.

Study patients on Numient treatment had significantly more Taps at ever&tiﬁ&oint from 3 hours through 7
hours (all p < 0.026), with the exception of the 4 hour (P = 0.06) and @

200

ur time points (p = 0.07) (Figure

ww

180

160

Number of Taps

140

Hows

120 T N T T T T T T T T T T T T T
Pre g‘i@ 1 1.5 2 25 3 35 4 45 S5 55 6 65 7 75 8

<0.01 ——IPX066 —ll- IR CDID

Figure 5 Mean total taps within one minute upon a single dose of study treatment

The results with respect to walk time, UPDRS I11 score, and investigator assessment of dyskinesia at day 1 were
all similar to the observations with respect to tapping, all showing a larger statistically significant improvement
upon Numient treatment compared to IR L-dopa+ treatment, 3 to 7 hours after dosing. Main results are
presented in Table 8.
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Table 6 Functional test outcomes expressed as mean (SD) upon a Numient and IR L-dopa+ dose on
day 1

Numient (n=27) IR L-dopa+ p-value
(n=27)

Total number of finger taps 169.1 153.1 0.0076
Walk time (seconds) 17.1 19.3 0.0032
UPDRS 11l score 21.6 25.5 0.0389
‘ON’ time with no or non troublesome 5.56 3.26 <0.0001
dyskinesia(hours) N
Functional test outcomes upon a Numient and IR L-dopa+ dose on day 8 b

After completion of the 7-day treatment period, the functional tests of dayl were repeated 6\% 8 after
administration of a single dose of Numient and IR L-dopa+ treatment (Table 8).

Compared to the observations at day 1, the number of taps within one minute tendQQrease for both
treatments, while the needed walking time and UPDRS |11 scores for these treatm nded to decrease with
time (Table 8 vs. Table 8). Except for the number of finger tapping within one , differences in these
outcome parameters remained statistically significant for a dose of Numient L-dopa+ treatment.

'
%)
S
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Table 7 Functional test outcomes expressed as mean (SD) upon a Numient and IR L-dopa+ dose on
day 8

Numient (n=27) IR L-dopa+ p-value
(n=27)
Total number of finger taps 180.7 169.8 0.12
Walk time (seconds) 15.9 17.1 0.02
UPDRS 111 score 18.9 21.5 0.03

The concentration-effect relationship for Numient seemed comparable to IR Levodopa-Carbidopa for€apping
and UPDRS Part 11l in study IPX066-808-11.

2.4.4. Discussion on clinical pharmacology ‘\6

The active substances of Numient are Levodopa and Carbidopa. Levodopa unlike Carbi (le able to pass the
blood brain barrier. In the brain Levodopa is converted into dopamine, which tempﬁh upplements the lack

of dopamine in Parkinson’s disease. Carbidopa, a dopamine decarboxylase inhibj inhibits peripheral
conversion of Levodopa into dopamine. Numient contains one IR Levodopa- pa component and two
modified release Levodopa-Carbidopa components. These components aregeleaSed subsequently upon passage
along the gastrointestinal tract, providing a modified release. {

Pharmacokinetics g

The initial rate of Levodopa absorption following administrg umient was similar to that observed for

Sinemet IR and faster than that observed for other register dified release formulations, i.e. Sinemet CR
and Stalevo. At 3.9-fold higher dose as compared to Si et IR, Sinemet CR and Stalevo, levodopa
concentrations above 50% of Cmax were maintainedfONgEr with Numient, i.e. 4.9 hrs for Numient as compared
to 1.5, 2.1, and 2.1 hrs for Sinemet IR, Sineme& d Stalevo, respectively. This observation can be

S

explained by the modified released characteris he Numient but also due to higher dose of Levodopa in this

C
new formulation. This observation would
is comparable to Sinemet CR (every 4 t

every 2 hrs). O

Numient had a lower peak-to-tr, luctuation than IR levodopa-carbidopa (approximately 1.5 versus 3.2).
Based on these, it can be Cw that the development goals of Numient have been reached from the

pharmacokinetic point of %

Additional biopharm%x%‘al performance of Numient has been assessed to be satisfactory. In vivo

ain thrice daily dosing for this new Numient formulation, which
during the waking day), and is lower than for IR Sinemet (even

co-administration \@ to 40 % v/v alcohol did not result in a dose dumping. High-fat, high-calorie meal did
not affect the extent of absorption of Levodopa, but it significantly slowed the rate of absorption of

Levodopa, ing the absorption of Levodopa by 2 hours and delaying peak plasma concentrations from 1.5
to 7 hrs.
food i
acceptable.

er, since the phase 2 and phase 3 studies were not standardized with regard to the concomitant
the administration of Numient with or without food, as indicated in the SmPC, is considered

Considering that Numient is a multiphasic formulation, additional parameters were included in the evaluation of
bioequivalence between Numient manufactured at the Taiwan and US sites and in the evaluation of the food
effect, i.e. partial AUC. Bioequivalence between the products manufactured at the Taiwan and US manufacturing
site has been sufficiently demonstrated.
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The applicant claims that the established IVIVC model adequately described the Levodopa and Carbidopa
concentration-time data and therefore can be considered as a Level A. It can be concluded that IVIVC model
reasonably predicts Cmax and AUCinf. However, it cannot be considered as a Level A model since it does not
accurately predict the whole concentration-time curve for all formulations, i.e. the point-to-point relationship is
not established, and high mean prediction errors were obtained for the partial AUCs. Further optimisation in
order to obtain a more firm point-to-point relationship is needed.

Pharmacodynamics

The aforementioned results with respect to functional testing (including finger tapping, and walk t3
demonstrate that the onset of action of Numient is similar to IR L-dopa+ treatment, but tha}t ia ts last
longer. Between 3 and 6-7 hours post dosing the results of these functional tests indicated{\
function for Numient compared to IR L-dopa+ treatment. O

r motor

Association between pharmacokinetic and pharmacodynamic effects

The initial rate of absorption of Numient was similar to that of IR Levodopa—Carb@This is logical, as the IR
Levodopa-Carbidopa component is the first component of Numient to be rele%. The modified release
Levodopa-Carbidopa components are released subsequently at later timeghese facts could clarify why the
number of taps per minute within about the first hour after dosing wa arable between Numient and IR
L-dopa+ treatment. Levodopa concentrations above 50% of Cmax @ ained 4.9 hours for Numient compared
to 1.5 hours for IR Levodopa-Carbidopa. These sustained Levod cacentrations allow a longer duration of
therapeutic effects for Numient compared to IR L-dopa+. This @wonstrated: between 3 and 6-7 hours post
dosing the results of functional tests were superior for Nun& compared to IR L-dopa+. Hence, the
performance on tapping over time seems to be congru@ith the plasma concentration curve.

Since the effects of Numient treatment lasts for o®7 hours, dosing 3-4 times per day would be sufficient.
The recommended dosing frequency of Numie times per day) is indeed lower than that of IR L-dopa+,
which needs to be dosed approximately ev% urs.

2.4.5. Conclusions on clinit@ armacology

It can be concluded that the bi maceutical claims, i.e. faster initial absorption of Levodopa from Numient

reduced maximum plas entration/minimum plasma concentration (Cmax/Cmin) fluctuation as

compared to Sinem ve been reached from the pharmacokinetic point of view. This appears to be due to

than from Sinemet CR and :Npa ble to IR Levodopa-Carbidopa, and stable Levodopa concentrations with

the release of IR Lgvog®pa-Carbidopa ahead of the subsequent release of 2 modified release
Levodopa-Car & omponents within Numient. In line with this mechanism, Levodopa concentrations above

50% of Cm maintained longer with Numient, i.e. 4.9 hrs for Numient as compared to 1.5, 2.1, and 2.1
hrs for S IR, Sinemet CR, and Stalevo, respectively. The conducted pharmacodynamic investigations over
time, s of finger tapping, waking time and UPDRS IIl score, seem to be congruent with the plasma

concentration curve.

These observations explain thrice daily dosing for this new Numient formulation, which is lower as compared to
IR Sinemet (even every 2 hrs), but comparable to Sinemet CR (every 4 to 12 hrs during the waking day).
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2.5. Clinical efficacy

Numient, a modified release Levodopa-Carbidopa product, has been developed for symptomatic treatment of
idiopathic Parkinson’s disease in adults.

The efficacy of Numient in patients with Parkinson’s disease was investigated in three, double-blind, randomized
controlled Phase 3 studies:

e Levodopa-naive patients with early stage Parkinson’s disease (ESPD): 6
Study IPX066-B08-05 (381 patients) @

e Patients with advanced stage Parkinson’s disease (ASPD): ’\6
Study IPX066-B09-02 (393 patients) OK

Study IPX066-B09-06 Part 1 (91 patients) ®

In addition, the efficacy of Numient has been investigated in four open-label siﬁé
Study IPX066-B08-11 (27 patients)

Study IPX066-B09-03 (open-label extension of studies IPX066-B08- 5@%66—808—11, and IPX066-B09-02;
617 patients)

Study IPX066-B09-06 Part 2 (open-label extension of stud{@@BOQ—OB Part 1; 74 patients)
Study IPX066-B11-01 (43 patients)

Main features of study design of these are summari able 5

Table 5 Summary of main features of pivotxstu ies

Dose response and main efficacy study(ies) C)\'

EARLY STAGE PARKINSON’S DISEA D)

2.5.1.1. Study IPX066-B08-05 @e—response study and main efficacy study

This was a randomized, doub%bll , placebo-controlled, parallel group, 30-week, fixed-dose study in patients

with early stage Parkinson%
a 26 week maintenasnce peyiod. 381 Patients were randomized to a daily dose of L-dopa 435, 735, 1170 mg

(Numient) or plqceq)\

Methods b\

Main inc @riteria were: Levodopa-naive, idiopathic Parkinson’s disease not being treated with
dopa agents, stable doses of anti-cholinergic therapy, amantadine, or MAO-inhibitor for at least 4

ase naive to dopaminergic treatment. A 4-week titration period was followed by

weeks béfore baseline were allowed during the study. Patients with gastro-intestinal pathology interfering with
Levodopa absorption (i.e. peptic ulcers, surgical bowel procedure), narrow angle glaucoma, (potential)
melanoma, myocardial infarction with residual arrhythmias were excluded.

Subjects were equally randomized into one of four treatment groups (i.e. 3 Numient treatment groups with a
total daily dose of 435, 735, or 1170mg Levodopa— and one placebo treatment group). Total doses were
administered in three equal doses (i.e. 145mg, 245mg, and 390mg TID).
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Qutcomes

Primary endpoint was the change from baseline in the sum of UPDRS ADL and motor score (UPDRS II-111) at end
of study. The change in scores from baseline was determined at week 4, 9, 16, 23 and 30. Main secondary
endpoints were the PGI and CGI scores and PDQ-39 score.

Treatment compliance was determined by counting the number of residual capsules after completion of the
study period. Compliance was defined as a drug intake of 80-120% of the required amount.

Statistical methods 6

The primary analysis set included all treated study patients with at least one efficacy measuremegat t-dosing.
.

Study patients were analyzed according to the dose to which they were randomized. Data cts not
completing the 30 weeks of study treatment were included in the analyses at study endpei using a last
observation carried forward (LOCF) approach. A sensitivity analysis was performed &nixed-model
repeated measures (MMRM) analysis. \

The analysis method was based on an ANCOVA approach with baseline value Qariate. All possible
interactions between treatment, region (Europe/North America) and strata (pri opaminergic treatment) were
examined and those that were significant at the 0.10 level were kept i model. The only significant

interactions that were found, were treatment by region interactions. del therefore included main effects

for treatment, region and strata, and an interaction effect for regi reatment.

Provided there was an overall significant treatment effect , sSubsequently pairwise comparisons were
performed i.e. 145mg Levodopa in Numient vs. placebo, 24
Levodopa in Numient vs. placebo. In order to control f Itiplicity, the Fisher LSD was used. Since this

procedure does not provide a closed testing procedufe, nnett’ s procedure was used as well as a sensitivity

procedure. \

Similar analyses were conducted for the sec endpoints including the total UPDRS scores and the quality
of life endpoint PDQ-39.

evodopa in Numient vs. placebo, and 390mg

For categorical variables, a generali :@ caran Mantel Haenszel (CMH) approach was used at the end of study
with the combinations of region pe/North America) and any previous dopaminergic treatment as strata.
Provided the Generalized CIV% ic was significant (P<0.05), each of the active treatments was compared to

placebo. @.
Sensitivity analysis Q

Sensitivity anal @ he responders’ analyses were conducted for an improvement in UPDRS II-111 scores of
20, 30, or 40%

Results @

The n r of study patients at randomisation and at the end of study and reasons for dropout are presented

in Table 10. Most of the study treatment discontinuations occurred within the first 9 weeks of the study. Most of
the premature study treatment discontinuations were due to adverse events. Lack of efficacy was the most
important reason for premature study discontinuation in the placebo group.
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Table 8 Number of study patients/participant flow

Time window

13-4-2009; 05-10-2010

n-screened 427
Study arm Numient Numient Numient Placebo
145 mg*TID 245 mg TID 390 mg TID
n-randomised 87 104 98 92 N
n-completed 72 83 74 71 A
n-early discontinuation 15 21 24 1
due to > G\
\J
Adverse events 5 15 15 f\& ) 4
Lack of efficacy 4 0 V 12
Withdrawal by subject 3 1 %V 4
Protocol violation 1 0 0
Noncompliance 0 1 01 0
Lost to follow-up 1 1 @ 0 0
Death 0 1 ,K 0 0
Other** 1 2 £, 2 1

* Numient is a fixed combination product of Levodopa and Carbidopa. Since tiae¥atio of these compounds within the
product is fixed (4:1) and Carbidopa only contributes to the effects of Levod @ only the amount of Levodopa within
the product has been represented here.

**Six study patients at site 202 were removed from the study by the

at this site indicated that the procedures differed significantly fro
ratings were to be performed and how these ratings were performe

The baseline data are presented in

Q&

QS
\
O

O
\
Q

>

or because the UPDRS ratings performed

he Sponsor’s expectations of how these
other sites participating in the study.
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Table 11. The majority of patients were about 65 years of age, male (about 55%), and had a diagnosis of
Parkinson’s disease for about 2 years. The mean sum of UPDRS Il and 11l scores at baseline varied between 36
and 38 across different treatment groups. More than 80% of patients used concomitant medications for
Parkinson’s disease. Usage of such medication tended to be higher for 145 mg TID Numient treatment (16%) as
compared to other treatment groups (7-8%). Treatment compliance was >95% in all patients.
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Table 9 Baseline features by study treatment

Study arm Numient Numient Numient Placebo (n=92)
145 mg*TID 245 mg TID 390 mg TID
(n=87) (n=104) (n=98)
Mean age (SD) 63.8 (9.8) 65.2 (9.7) 64.8 (9.3) 65.4 (9.4)
Male (%) 54% 57% 55% 57%
Duration Parkinson’s 2.3 (3.1) 1.8 (1.9) 2.0 (2.33) 1.8 (2.0)
disease (years), mean (SD)
UPDRSII -111 score ) )
mean (SD) 36.1 (13.6) 38.2 (15.6) 36.3 (13.0) | »_ Qe;.s (11.89)
range 19 -78 18 - 89 18 - 65 ,K\f’zo-go
O\
Total PDQ-39 score, mean 26.0 (16.9) 25.2 (18.6) 25.1 (@J 24.0 (15.5)
(SD) s\'
\ AD
Concomitant medications for Parkinson’s disease \}
None 16.1% 8.7% m 7.1% 8.7%
Dopamine agonists 0 1.0% ,K ~ 0 0
MAO-inhibitors 26.4% 33.7% | £, 27.6% 28.3%
Anticholinergics 6.9% 4.8%Av 5.1% 4.3%
Amantadine 16.1% 18.32 - 26.5% 20.7%
Compliance** 100% + (109% 99.0% 97.8%

* Numient is a fixed combination product of Levodopa and Carbidop _Sifice the ratio of these compounds within the product

is fixed (4:1) and Carbidopa only contributes to the effects of L

been represented here.

**Proportion of patients who had taken 80-120% of the p

capsules.

Primary endpoint: “Change in UPDRS II—Iﬂxﬁire"

The improvement from baseline in UPDR
more than 10 points compared to bas
placebo group. The changes from

Numient 145mg, -12.9 points fo,
from baseline in UPDRSII-I&

treatment (p<<0.0001). 5?
Table 10 Change im |

11-111 score at end of study compared to baseline

dopa, only the amount of Levodopa within the product has

score is presented in Table 12. The UPDRS score decreased by
all Numient treatment groups, compared to -0.6 points in the
tended to be higher for increasing Numient dosages -11.7 points for
ient 245 mg, and -14.9 points for Numient 390mg Numient TID. Changes
o] for each Numient regime differed statistically significantly from placebo

UPDRS II-111 sco \\ Numient Numient Numient Placebo (n=92)
¢ C) 145 mg TID 245 mg TID 390 mg TID
(n=87) (n=104) (n=98)
36.1 38.2 36.3 36.5
-11.7 -12.9 -14.9 -0.6
A with placebo -11.1 -12.3 -14.3
p-value <0.0001 <0.0001 <0.0001 -
By week
Change from baseline, mean
Week 4 - 8.0 - 8.4 - 9.6 -2.9
Week 9 -11.5 -10.8 -12.7 -3.3
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Table 10 Change in UPDRS

11-111 score at end

of study compared to baseline

UPDRS II-111 score Numient Numient Numient Placebo (n=92)
145 mg TID 245 mg TID 390 mg TID
(n=87) (n=104) (n=98)
Week 16 -13.0 -12.9 -14.7 -3.1
Week 23 -13.3 -13.9 -16.6 -3.1
Week 30 -13.0 -13.7 -16.6 -1.4
Responder analysis
A summary of the responder analysis is presented in Table 13. Regarding the UPDRS II-11l scores re@qders
were defined as patients who improved at least 5 units from baseline. Responders were also defi ed on

the different percentage improvement from baseline in the UPDRS I1-111 scores. More than ha

Numient-treated patients experienced 230% improvement in summed UPDRS II-IlI score,

placebo-treated patients.

@ ed to 12% of

Table 11 Responder analysis with respect to change from baseline in sum WDRS 11-111 score
Number (%6) of Subject: Who pded
with an Improvement of 3
Treatment £ Units 20% 25% 0% 40%%

Placebo N =92) 28 (304 21 22.8) 13 (14.1), 11 (12.0) 7(7.6)
IP3066 .

145 ms ID (XN =87) 61 (70.1) 54 (62.1) 44 (50.6) 30(34.5)

245 mes ID (N =104) 83 (79.8) 75 (2.1) : 56 (53.8) 39 (37.5)

390 mes I D (N =98) 71 (72.4) 69 (70.4) 57 (58.2) 50 (51.00

Abbresiations: LD = levodopa.
Notes:

Responder was defined as a subject whose UPDRS
Baseline Addinonal analyvses were performed us

sen=itivity analvses at 20%, 30%. and 40%6 1
For all defimtons of responder and for each
Cochran-Mantel-Haenszel test.

Secondary endpoints

Results for the main secondary end

L-dopa+-treated patients decre

remained similar (p<0.000]§

X
@)
&

are presented in Table 14. Mean total UPDRS-scores of

O

atn;m versus placebo, P < 0.0001,

II plas Part I score improved at least 5 wuts from
o Improvemsnt as the defimtion of response wath

y 12 points or more, while respective scores in placebo-treated patients

te changes were higher for patients treated with 390mg compared to

145mg TID Numient (—14.%
treatment compared to urth to one-third of placebo-treated patients (p<0.0001).
.

Table 12 Results pf\ﬁ ondary endpoints by study treatment

-12.2). 70% or more patients experienced clinical improvement upon Numient

Secondary e Numient Numient Numient Placebo (n=92)
145 mg TID 245 mg TID 390 mg TID
P (n=87) (n=104) (n=98)
PGI at dad\difstudy
much worse 0 1.0% 2.0% 1.1%
Much worse 0 4.9% 4.1% 8.7%
Minimally worse 8.3% 5.8% 7.1% 23.9%
No change | 21.4% 17.5% 13.3% 32.6%
Minimally improved 31.0% 30.1% 29.6% 25.0%
Much improved 34.5% 31.1% 29.6% 6.5%
Very much improved 4.8% 39.3% 9.7% 40.8% 14.3% 43.9% 2.2% 8.7%
PGIl-responder, %* 70.3% 70.9% 73.5% 33.7%
p-value vs. placebo <0.0001 <0.0001 <0.0001
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Table 12 Results of secondary endpoints by study treatment

Secondary endpoint Numient Numient Numient Placebo (n=92)
145 mg TID 245 mg TID 390 mg TID
(n=87) (n=104) (n=98)
CGI at end of study
Very much worse 0 0 0 1.1%
Much worse 0 2.9% 2.0% 4.3%
Minimally worse 6.0% 2.9% 5.1% 23.9%
No change 21.4% 23.3% 20.4% 43.5%
Minimally improved 32.1% 32.0% 26.5% 18.5%
Much improved 36.9% 33.0% 35.7% 7.6%

Very much improved 3.6% 40.3% 5.8% 38.8% 10.2% ‘45'9% 1.1 %0
CGl-responder, %0* 72.6% 70.8% 72.4% ‘\627.2%
p-value vs. placebo <0.0001 <0.0001 <0.0001 &

Total PDQ-39, mean Q
Baseline 25.6 25.5 25 K 24.0
Change from baseline at 0
end of study -4.4 -3.8 -6.0 +0.6
A with placebo -5.0 -4.4 "Gbe
p-value 0.02 0.03 ( 0.0008

* Defined as a patient experiencing any improvement upon study trea Nt

ADVANCED STAGE PARKINSON’S DISEASE (ASPD) OQ
Study IPX066-B09-02 concerns a randomized, doublégblind, double-dummy, active-control, parallel-group

superiority study planned to compare the effict/"t d safety of Numient to that of IR L-dopa+ in patients with
advanced Parkinson’s disease with insuffici%

2.5.1.2. Study IPX066-B09-02

rol of motor symptoms i.e. motor fluctuations.
Methods

Main inclusion criteria were: idiopatifi kinson’s disease with at least 2.5 cumulative hours per day ‘OFF’ time,

stable regime of a total daily do t least 400mg L-dopa+ dosed four times daily for at least 4 weeks before

screening. Concomitant trea&e‘: i.e. for at least 4 weeks prior to screening) with Amantadine,

anticholinergics, selective@ inhibitors or dopamine agonists was allowed when kept constant.

Exclusion criteria mvo@prlor or active psychosis, prior medical conditions or prior surgical procedures that
L

would interfere W'tO odopa absorption, prior or current narrow-angle glaucoma, arrhythmias after
myocardial inf@&\, previous or suspected melanoma.

Thre &reatment regimens have been applied in the study:

e
1 n label IR L-dopa+ in the IR dose-adjustment period of 3 weeks. IR L-dopa+ dosage was determined
on an individual basis.

2. open label Numient in the dose-conversion period of 6 weeks. Numient dosage was determined on an
individual basis.

3. randomised double-blind maintenance period of 13 weeks. Patient completing the conversion period
randomised either to continue Numient or to the L-dopa+ immediate release dose determined at the
end the IR L-dopa+ dose-adjustment period.
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IR L-dopa+ dose adjustment

During this period, the patients were to initially take IR L-dopa+ on their pre-study IR Levodopa regimen. Dose
adjustment, if necessary, was allowed during the IR L-dopa+ period. Suggested time between dosage
adjustments was approximately every 3 days. The dosing regimen was to be finalized at least 5 days prior to the
end of week 3.

Dose-conversion from IR L-dopa+ into Numient

During the 6-week Numient dose-conversion period, the investigators were to establish a dosing regi using
one strength of Numient that minimized ”"OFF” time without causing troublesome dyskinesia. The r mended
dosing frequency was 3 times a day during waking hours (approximately every 6 hours). ¢ 6

The suggested dose conversion from IR L-dopa+ into Numient is presented in Table 15 aily doses of

Numient were nearly twice as high compared to IR L-dopa+ treatment. The recomme. ient doses reflect
the bioavailability and peak concentration (Cmax) of Levodopa from Numient of a imately 70% and 30%,
respectively, relative to Sinemet, in study patients with advanced Parkinson’s diég with motor fluctuations

(Hauser 2011).

Table 13 Suggested dose conversion from IR L-dopa+ into Numie&

Total Daily IR LD Suggested Initial IPX066 @‘(LD in mg)
Dose (mg) Each Dose Approximately 6 Hours &t During Waking Hours
Morning Dose Mi Dose Evening Dose
400 - 550 3 capsules x 95 3 esx 95 3 capsules x 95
551-750 4 capsules x 95 (Papsules x 95 4 capsules x 95
751 - 950 3 capsules x 145 O%apsules x 145 3 capsules x 145
951 - 1250 3 capsules x 195 7 v 3 capsules x 195 3 capsules x 195
1251 - 1650 4 capsules x @U 4 capsules x 195 4 capsules x 195
ORé‘ OR OR
3 capsulgs S\ 245 3 capsules x 245 3 capsules x 245
>1650 4 ca M 245 4 capsules x 245 4 capsules x 245

\
LD= Levodopa \

Study patients were t\ alntalned on only one dose strength of Numient, administered not more frequently

than five times a d prevent accumulation. A bedtime dose of Numient was allowed.

Qutcomes

The prim icacy variable was the baseline-adjusted ‘OFF’ time expressed as a percentage of waking hours
f study. The percent of ‘OFF’ time was defined as the total ‘OFF’ time divided by the total waking time
from the Parkinson’s disease diaries completed for the 3 days immediately prior to the visit. Additionally, ‘ON’
times with and without troublesome dyskinesias were evaluated as endpoints.

Secondary outcomes included UPDRS scores at week 12, 17 and 22. At end of study, PGI and CGI were
determined, as well as the baseline-adjusted (sub) scores of the PDQ-39, SCOPA-S, mRS, EQ-5D and SF-36
scales.
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Statistical methods

The primary efficacy analysis was an ANCOVA model with treatment and centers as factors and the percent of
‘OFF’ time during waking hours at baseline as a covariate. The baseline measurement of ‘OFF’ time was the last
non-missing-valued ‘OFF’ time measurement that was made prior to first administration of IR
Levodopa-Carbidopa at the initiation of the dose-adjustment period. A baseline-adjusted measurement was
defined as any measurement that was made after the first dose of study drug. If one or more days of reporting
of ‘OFF’ time, ‘ON’ time with or without (non)-troublesome dyskinesia in the diaries was/were missing, the
diaries from the available days were used. 6

Prior to carrying out the main factor ANCOVA model, the full model, including the interactiops%; ment by
center was tested. If the treatment by center interaction was significant at the 0.10 level, t \
was to be used. Additionally, in the case of interaction, the effect of region (North Americ

full model
rope) was to be

o0 be conducted on
ent with region and

investigated. If the treatment by center interaction was not significant, then the anal
a two-factor main effects model. Additional analyses examined the interactions

of k
with country. 0

All randomized patients were included in the primary analysis. Missing data w imputed using the last

observation carried forward method for patients who dropped out after p4si 6 and the substitution of the
average end of study value for the two groups combined, for those w. ped out before Visit 6. A sensitivity
analysis for imputing missing data was performed by using a Mixe Repeated Measure (MMRM) approach.

Results O
A\

Of the 567 study patients screened for this study, 471 rolled and received at least one dose of study

treatment. A total of 450 study patients completed th k IR L-dopa+ dose-adjustment period and entered
the Numient dose-conversion period. 57 Of these patients (12.7%) discontinued early. Adverse events (23
patients) and lack of efficacy (13 patients) conssi the most common reasons for discontinuation during the

dose conversion phase.

A total of 393 study patients were rand Qﬂ the end of the dose conversion period of whom 368 study
patients completed the 13-week d ind treatment period.

\Q
o

QS
\
O
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The number of study patients at randomisation and end of study is presented in Table 16

Table 14 Number of study patients/participant flow

Time window
n-screened

IR L-dopa+ adjustment (3 weeks)
n-early discontinuation due to
Adverse events

Lack of efficacy

Withdrawal by subject

Protocol violation

Noncompliance

Lost to follow-up

Death

Other

Numient dose conversion (6 weeks)
n-early discontinuation due to

Adverse events

O
\
Q

>

Lack of efficacy
Withdrawal by subject

Protocol violation N

Noncompliance o C)\

Lost to follow-

<

Death

Other
Randomized, double blind treatment (13 weeks)

Randomized

29-9-2009; 19-01-2011

567

450
57
23
13

12

393
Numient IR L-dopa+

201 192
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Completed 186 182

n-early discontinuation due to 15 10
Adverse events 3 3
Lack of efficacy 2 2

Withdrawal by subject 5 26

Protocol violation 1 . 6

Noncompliance 0 K

Lost to follow-up 0 v\ 1
Death 0\'

Other 4 0

o

Py

@ ;nted in Table 17. The mean age of

The demographic data of the two randomized treatment groups are
rs. More males (62.0%) than females

subjects enrolled in the study was 63.5 years, with a range of 40 0

(38.0%) were enrolled in the study.
Table 15 Characteristics at baseline of randomized&hnts in study IPX066-B09-02
Numient O IR L-dopa+ All randomized
Q study patients
(n=201 (n=192)

(n=393)

Age, mean (SD) GE&& 63.4 (8.8) 63.2 (9.4)

Male (%) &1% 65% 65%

Duration Parkinson’s dis, @' 7.5 (4.8) 7.3 (4.2) 7.4 (4.5)
(years), mean (SD) ‘\

&Q

Total daily | pa+ dose in mg at 794.3 (364.2)
baseline, (SD)
Dosing uency, mean (SD) 5.1 (1.7)

OFF/ ON in hours (X, SD)
‘OFF’ time 6.05 (2.26) 5.89 (1.97) 5.97 (2.12)

‘ON’ time without dyskinesia 8.41 (3.31) 8.51 (3.01) 8.46 (3.16)
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Numient IR L-dopa+ All randomized
study patients

n=201 n=192
( ) ( ) (h=393)
‘ON’ time with non-troublesome 1.56 (2.30) 1.59 (2.39) 1.57 (2.34)
dyskinesia
‘ON’ time with troublesome 0.37 (0.93) 0.35 (1.00) 0.36 (0.96)
dyskinesia

O

<
Compliance* 100% 99.5% 99.?\6
* Proportion of patients without any protocol deviation >

Outcome ®

The study patients’ functional status at baseline and end of study for randomi Qents is presented in Table
18. The mean ‘OFF’ time by study visit for randomized study patients (nzf) s been presented in Figure 8.

Table 16 Summary of randomized study patients’ diary data £,

Nu (n=201) IR L-dopa+ (n= 192)
‘OFF’ time (hours), mean f\&\ <
Baseline randomization period \\J6.1 5.9
P N

End of IR L-dopa+ adjustment Q\) 5.6 5.6
tion

End of Numient dose conversion period/random 3.9 3.9
7~
End of randomized study period 3.9 4.9
D
N
Fa\
Change end of study compared@seline -2.2 -1.0

A with IR L-dopa+ -1.2

p-value @»\ < 0.0001

3 3
e

‘OFF’ time a &P{entage of waking hours

Baseline a@mzation period 36.9% 36.0%
Chan of study compared to baseline -13.1% -6.2%
A with IRv L-dopa+ -6.9

p-value < 0.0001
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>
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** P<0.0001 Q
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Weeks

Figure 6 Mean ‘OFF’ time by visit for randomized study patientsé

Abbreviations: Q

Hours "0 ff" Time

V = Visit; EOS = End of Study; IR CD-LD= IR L-dopa+

N values (Numient/IR L-dopa+): V1, V2, V5 = 201/192@ = 188/186, V7 = 188/183, V8 = 185/181, ECS =
201/192

The mean ‘OFF’ time decreases by about 0.4 h pon IR L-dopa+ treatment. There was no evidence of
stabilization of ‘OFF’ time over the 3 week IR gdjustment period. In the conversions period ‘OFF’ time decreased
further with 1.7 hours in the average. Se e above. After randomization the mean ‘OFF’ time remained
similar for the Numient-treated patie b\wersened in the IR CD-LD group up to 1 hour. See figure above.
However the OFF time did not retu bhe level at the end of the IR CD-LD adjustment period. The mean
change in ‘OFF’ time at end of s {ompared to baseline was larger for Numient treatment (-2.2 hours) than
for IR L-dopa+ treatment (-%,0 h&girs; p<<0.0001). In line with this, the decrease in ‘OFF’ time as a percentage
of waking hours was large umient treatment than for IR L-dopa+ treatment (-13.1 vs. -6.2%; p<0.0001).

An alternative way o’f@ning ‘OFF’ time is to select a level of improvement to define a responder. By
definition, anyone Whg did not complete the trial was considered a non-responder from the point at which they
dropped out. evels of improvement of at least 0.5 hours, 1 hour, 1.5 hours, 2 hours, and 3 hours, the
percent of r& ers at end of study is shown in Table 19. The decrease in ‘OFF’ time was larger for Numient

treatme ared to IR L-dopa+ treatment at any unit of improvement (p< 0.0034).
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Table 17 Improvement in ‘OFF’ time at the end of study compared to baseline for randomized

patients
Treatment Number (%) of Responders®
Group Improvement in “Off" Time From Baseline to End of Study

>0.5 Hours >1 Hour >1.5 Hours >2 Hours >3 Hours

IPX066 140 127 111 95 69
(IN=201) (69.7%) (63.2%) (55.2%) (47.3%) (34.3%)
IRCD-1D 101 87 74 61 42
N=192) (52.6%) (45.3%) (38.5%) (31.8%) (21.9%)
P value =0.0001 =0.0001 0.0003 0.0007 0.0034

* Anvone who did not complete the tnal was considered a non-responder from the point at which thev drop:

Secondary endpoints

The main secondary endpoints with respect to study IPX066-B09-02 are presented in TaD
treatment, the mean UPDRS II-111 score in the ‘ON’ state was decreased by about

PGI and CGI responder rate (defined as any improvement upon study treatm

N

higher for Numient (67.5

compared to baseline. For IR L-dopa+ treatment this decrease was lower (-2.2; p<:%. In line with this, the

e
and 66% respectively) compared to IR L-dopa+ (42.3 and 44.2% respecti eI@0.000l for both outcome

measures). Decreases in PDQ-39 scores were higher upon Numient tre

treatment (-1.9; p=0.03).

nt (-3.4) compared to IR L-dopa+

Table 18 Results of main secondary endpoints by study tr
Secondary endpoint Numient (ni - IR L-dopa+ (n= 192)
UPDRS I1-111 in ‘ON’ state, mean \
Baseline 32.3 QO 32.4
End of study - \ -2.1
A with IR L-dopa+ \
p-value f\b <0.0001
PGI at end of study KV
Very much worse \Q 0 0
Much worse @' 6.5% 11.6%
Minimally Worse C)\Q 12.5% 25.4%
No change 13.5% 20.6%
Minimall r@ved 29.0% 24.9%
Much ve 30.0% 15.3%
38.5% 17.4%
Very much improved 8.5% 2.1%
PGl-responder, %> 67.5% 42.3%
p-value vs. IR L-dopa+ <0.0001
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Secondary endpoint Numient (n= 201) IR L-dopa+ (n= 192)

CGI at end of study

Very much worse 0 0
Much worse 2.5% 4.2%
Minimally worse 11.0% 20.0% 6

No change 20.5% 31.6% . 6

Minimally improved 26.0% 30.5%

Very much improved 4.5%

Much improved 35.5% 12.49
40.% 13.7%0
189

p-value vs. IR L-dopa+ <0.0001

CGl-responder, %* 66.0% é 44.2%
o

Total PDQ-39, mean

Baseline 30.6 QO 31.3

Change from baseline at end of study - \

A with IR L-dopa+ Q
N
p-value 0.03
N

-1.9

* A defined as a study patient exang any improvement upon study treatment

Changes from baseline at engd of y with respect to the SCOPA-S sleeping scale, and some general scales with
respect to health-related m of life (EQ5D, SF-36) did not differ statistical significantly between Numient and
IR L-dopa+ treatmegt 5)

At screening, Q d study patients took a mean total daily L-dopa+ dose of 794.3+364.2 mg (Table 21). The
mean dosin ency was 5.1+1.7 times per day at baseline. During the first 3 weeks of the trial, investigators
could adj e IR L-dopa+ dosage if needed to attain maximum clinical benefit. At the end of dose adjustment
(week it 2), the mean total daily dose of IR L-dopa+ was 815 mg. There was no change from baseline in
daily IR L-dopa+ dose for 60.4% of study patients, while the daily IR L-dopa+ dose was adjusted upward by

more than 100 mg per day for 15.8% of subjects. At the end of dose adjustment, the mean dosing frequency
was 5.2+1.7 times per day. The frequency decreased from baseline for 3.4% of study patients and increased for

14.1% of study patients.

For each individual the Numient dose was adjusted during the 6-week dose-conversion period to reach
maximum clinical benefit. The median daily dose of Numient at the end of dose conversion period was 1365 mg
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(mean 1621.7mg) for all randomized study patients, with 88% of the study patients receiving less than 2400 mg

of Numient.

Table 19 Dosing

Numient IR L-dopa+

201 192

IR L-dopa+ dose adjustment (3 weeks)*

O

Mean dose (SD) at start period

S

794.3 mg (364.2)

Median dose

.
\\
750.0 mg

Range

400 - 3000 mg

Q
WO

Mean dose (SD) at end period

>4
814.6 mg (371.4) 0»814.5 mg (341.2)

Median dose

800 mg

Range

400 — 2000 mg

Numient dose conversion (6 weeks)**

Mean dose (SD) at start period

Median dose

Range

o~

N .
®ord|ng to conversion table

ean, median and range values not specified

Mean dose (SD) at end period

1630.0 mg (760.4) 1613.0 mg (729.1)

Ob\)

Median dose

1330 mg 1450 mg

Range

570 — 5390 mg 570 — 4900 mg

Q

Randomised treatm@%se (13 weeks)

1630.0 mg (760.4) 814.5 mg (341.2)

Mean dose (S @trt period
\

Median dose

o‘

1330 mg 800 mg

\4

Rang

570 — 5390 mg 400 — 2000 mg

Mean ddse (SD) at end period

1621.7 mg (744.3) 814.5 mg (356.5)

Median dose

1365 mg 750 mg

Range

570 — 5390 mg 400 — 2550 mg

*All patients received IR L-dopa+ treatment in this study phase

**All patients received Numient treatment in this study phase
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The final dosing frequency at the end of dose conversion phase for all randomized study patients averaged
3.6+0.7 (median 3.0) for Numient and 5.1+1.5 (median 5.0) for IR L-dopa+ at the end of dose adjustment
(Table 22). The most common dosing frequency for Numient was 3 doses per day (52.2% of subjects), with over
90% of study patients taking 4 or fewer doses per day. In comparison, the most common dosing frequency for
IR L-dopa+ was 4 times per day (43.8% of subjects), with 56.0% taking IR L-dopa+ 5 or more times per day.

Table 20 Dosing frequency

Numient IR L-dopa+ t
N 393 393 @
O
'\v
(\

Number of doses per day

\Q,
<3 0 Q\
3 52.2% \J(;.S%
4 39.7% K 43.8%

(D,
5 7.9% J 26.7%
D
6 0 Q < 16.3%
O\
>6 0.3% \/ 13.0%
Mean (SD) 3.&7) 5.1 (1.5)
ﬂ\v.
Median \)3 5
Range 3-7 3-18
\9

Dosing of IR L-dopa+ co paQto Numient
The observed median dos mient was approximately 1.8 times that of IR L-dopa+ for all randomized study

patients, based on the o bioavailability relative to IR L-dopa+, the estimated systemic exposure to

Levodopa with N‘u approximately 36% higher than that with IR L-dopa-+.

There was a tr, xr dose related conversion ratios although the differences were small. For subjects with an

adjusted daj e IR L-dopa between 400-600 mg the Numient conversion ratio was 2.3 (SD 0.7). For subjects
receivin ~“=“dopa between 800-1200 mg, 1200-1600 mg, or > 1600 mg conversion rates were 2.0 (SD 0.5)
, 2.0 .5), 1.9 (SD 0.6), and 1.7 (SD 0.4) respectively.

2.5.2. Summary of main study(ies)

The following tables summarise the efficacy results from the main studies supporting the present application.
These summaries should be read in conjunction with the discussion on clinical efficacy as well as the benefit risk
assessment (see later sections).
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Table 21 Summary of main studies in early Parkinson’s disease patients

Title: Study I1PX066-B08-05

Design A Phase 11, randomized, double-blind, placebo-controlled, parallel 30-week study to
determine the effects of 145, 245, and 390 mg thrice daily L-dopa+ treatment in
Levodopa-naive patients with early stage Parkinson’s disease
Duration run-in phase: 4 weeks
Duration double-blind phase: 26 weeks
Duration of extension phase: 9 months (Study IPXO66—BO%63)
Hypothesis Superiority

Treatments groups IPX066 145mg TID**, Nandomized=87
IPX066 245mg TID, Nyandomized=104

IPX066 390mg TID, Niandomized=98

9

Placebo TID, Nrandomized=92

“
N
5

Change from baseline in UPDR@II—III score at end of
study

Change from baseline in PD@
PGI at end of study
Secondary endpoint CGI at end of stud

Endpoints and
definitions

Primary endpoint

Secondary endpoint

Secondary endpoint .

Database lock Study ran from 13 April 2009 until 5 Oc 0

Results and Analysis

O

»-

Analysis
description

Primary Analysis

O

Analysis population
and time point
description

End of study

Modified intention to tre@

Cy

Effect estimate per Treatment group ‘>\" IPX066 IPX066 IPX066 390mg Placebo
comparison X\ 145mg TID 245mg TID TID
NRandomised \ O, 87 104 98 92
Ncompleted 72 83 74 71
UPDRS |1 core,
mean
BaseNpe 36.1 38.2 36.3 36.5
c% rom -11.7 -12.9 -14.9 -0.6
e at end of
\@y
. C’\ 70.1% 79.8% 72.4% 30.4%
b\ Proportion of
patients with =5
@ points improvement
Total PDQ-39, mean
Baseline
Change from 25.6 25.5 25.6 24.0
baseline at end of
study -4.4 -3.8 -6.0 +0.6
A with placebo -5.0 -4.4 -6.6
p-value 0.02 0.03 0.0008
PGI at end of study
Very much worse 0 1.0% 2.0% 1.1%
Much worse 0 4.9% 4.1% 8.7%
Minimally worse 8.3% 5.8% 7.1% 23.9%
No change 21.4% 17.5% 13.3% 32.6%
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Title: Study 1PX066-B08-05

Minimally improved 31.0% 30.1% 29.6% 25.0%

Much improved 34.5% 31.1% 29.6% 6.5%

Very much improved 4.8% 9.7% 14.3% 2.2%

PGl-responder,%* 70.3% 70.9% 73.5% 33.7%
p-value vs. placebo <0.0001 <0.0001 <0.0001

CGI at end of study

Very much worse 0 0 0 1.1%

Much worse 0 2.9% 2.0% L4)8%

Minimally worse 6.0% 2.9% 5.1% 23.9%

No change 21.4% 23.3% 20.4%, 43.5%

Minimally improved 32.1% 32.0% 26.5% \ 18.5%

Much improved 36.9% 33.0% 35. 20 7.6%

Very much improved 3.6% 5.8% 1.1%

CGl-responder,%* 72.6% 70.8% 4% 27.2%
p-value vs. placebo <0.0001 <0.0001 a 0.0001

Notes

*A responder was defined as any patient who experie

treatment.

except from enhancing the effects of Levod

y improvement upon study

**|n this table only the amount of Levodopa wi %he L-dopa+ product has been
specified. This is because Carbidopa exerts no ¢ y relevant pharmacological effects

Table 22 Summary of main studies in advanced stag\@inson's disease

Title: Study I1PX066-B09-02

Design Randomized, double-blind, WHouble-dummy, active-control, parallel-group study
planned to compare the e@y and safety of IPX066 to that of IR L-dopa+ in study
patients with advance*sta Parkinson’s disease with insufficient control of motor
symptoms or motor ffactNations.
Run-in: 3 weeks IR L-dopa+ dose optimalisation
Conversion to 6: 6 wks Titration to IPX066
Double-blind t@went: IPX066 versus IR L-dopa+
13 weeks
Extensiorﬁ e: Study IPX066-B09-03
9 mo

Hypothesis L

Treatments groups

=%
m mean dose 1622 mg/day, Nrangomized= 201

*
L N

-dopa+ mean dose 825 mg/day, Nyandomizeda= 192

Endpoints and
definitions

Primary endpoint

‘OFF’ time as a percentage of waking hours, change
from baseline

&

Co-primary endpoint

Decrease in ‘OFF’ time at the end of study compared
to baseline

<

Secondary endpoint

summed UPDRS II-111 score, change from baseline

Secondary endpoint

PDQ-39, change from baseline

Secondary endpoint

PGI score at end of study

Secondary endpoint

CGI score at end of study

Database lock

Study ran from 29 September 2009 until 19 January 2011

Results and Analysis

Analysis description

Primary Analysis
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Title: Study I1PX066-B09-02

Analysis population and
time point description

Modified intention to treat, LOCF
End of study

Effect estimate per
comparison

R\
6\0

<

Treatment group I1PX066 IR L-dopa+
NRandomised 201 192
Ncompleted 186 182
‘OFF’ time as percent of waking hours
Baseline | 36.9% 36.0%
End of study -13.1% 66.2%
A with IR L-dopa+ -5.8%
p-value < 0.0001 | » @
Decrease in ‘off’ time compared to baseline *d ‘g
=0.5 hour 69.7 2.6%
> 1 hour 63@ > 45.3%
>1.5 hours 38.5%
>2 hours s\g.ﬁ% 31.8%
>3 hours Q 4.3% | 21.9%
Overall p-value Po \ =0.0034
UPDRS I1-111 in ‘ON’ state, mean OJ
Baseline 2.3 32.4
End of study -5.7 -2.1
A with IR L-dop, -3.5
p-. <0.0001
Total PDQ-39, mean -
Baseline @ 30.6 31.3
Change from baseline at end of stégdy -3.4 -1.9
A w@R L-dopa+ -1.5
p-value 0.03
PGI at end of study Q‘
\Very much worse 0] 0]
0 Much worse 6.5% 11.6%
0 Minimally worse 12.5% 25.4%
6 No change 13.5% 20.6%
O Minimally improved 29.0% 24.9%
K Much improved 30.0% 15.3%
Q Very much improved 8.5% 2.1%
xesponder, %* 67.5% 42.3%
@' p-value vs. IR L-dopa+ <0.0001
Gl at end of study
Very much worse 0 0
Much worse 2.5% 4.2%
Minimally worse 11.0% 20.0%
No change 20.5% 31.6%
Minimally improved 26.0% 30.5%
Much improved 35.5% 12.1%
Very much improved 4.5% 1.6%
CGl-responder, %* 66.0% 44.2%
p-value vs. IR L-dopa+ <0.0001

*A responder was defined as any patient who experienced any improvement upon administration of study

treatment.
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2.5.2.1. Supportive study(ies)

Study IPX066-B09-06 Part 1

Study IPX066-B09-06 Part 1 concerns a randomized, double-blind, double-dummy, switching and cross-over
study in patients with advanced stage PD (ASPD). Patients were converted from stable
Carbidopa/Levodopa/Entacapoen (CLE) doses to Numient over a 6-week period. The design of study
IPX066-B09-06 Part 1 is comparable to that of study IPX066-B09-02, but there was no CLE adjustment period
in study IPX066-B09-06 Part 1. At study entry in study IPX066-B09-06 Part 1, patients were conver from
stable CLE doses to open-label Numient over a 6-week period. Following dose conversion, 91 stu nts
were randomized in a 1:1 ratio to one of two treatment sequences and treated with either Nuwi% LE under
double-blind conditions for 2 weeks (period 1). In between the study treatment periods, stud i

open-label Numient for 1 week. After this, patients received treatment with the alternate medication (CLE
or Numient) for 2 weeks (period 2) under double-blind conditions.

nts received

91/110 Study patients (83%) completed the dose conversion period and were ral &ized. During the dose
conversion period, one study patient (0.9%) withdrew due to adverse events, 7 patients withdrew consent

(6.4%), 7 study patients withdrew for lack of efficacy (6.4%), 3 subjects disco ued due to protocol violations
(2.7%), and 1 study patient withdrew for other reasons (0.9%o). {

Percentage ‘OFF’ time during walking hours was 36.1% at baseline. ecrease in ‘OFF’ time was higher upon
Numient treatment compared to CLE treatment (24.0+16.2% v: 1.9%;p<0.001). 60% OF
IPX066-treated and 44% of CLE-treated ASPD patients ex;@ a decrease in ‘OFF’ time of at least 1.5
hours.

Study 1PX066-B11-01 QO
1

Study IPX066-B1-01 concerned an uncontrolled w 43 ASPD patients previous CR L-dopa+ treatment. This
treatment was converted to Numient treatm r@ in a 6-week period After this period the effects of Numient
treatment was evaluated during 2 conseguivefollow-up periods of 6 months.

33/43 (76.7%) subjects completed t conversion period of CR L-dopa+ treatment into Numient. The
reasons for premature treatment d% nuation were: adverse events (3), lack of efficacy (3), withdrawal by

study patient (2), non—compliarQL , and other reasons (1).

32 Study patients proceed \the first 6-month extension of study IPX066-B11-01. 7 Patients discontinued
study treatment, mainl ecause of adverse events. 12 Patients received Numient treatment in the second
*
6-month extension 01\ dy IPX066-B11-01. All these patients completed this study part.
*

For 12 patient ctional status has been determined after a single dose of CR L-dopa+ and Numient
ion Mean ‘OFF’ time upon CR L-dopa+ treatment was 3.2 hours compared to 1.7 hours upon

treatment at.i
Numien @ent (p<0.0001).

80% 0 tudy patients in study IPX066-B11-01 experienced improvement upon dose conversion of CR
L-dopa+ into Numient. The same rate has been observed in the first 6-month study extension. No assessment
has been conducted in the second 6-month study extension. 80% Of patients preferred Numient treatment
above CR L-dopa+ treatment.

Open label extension studies IPX066-B09-03 and study I1PX066-B09-06 Part 2

Study IPX066-B09-09-03 and study IPX066-B09-06 Part 2 both concern open-label extension studies of original
studies in which all patients received individualized Numient treatment.
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Study IPX066-B09-03 (617 patients) concerns a 9-month open-label extension study of Numient treatment
in patients who successfully completed studies IPX066-B08-05 (early stage Parkinson’s disease),
IPX066-B08-11 and IPX066-B09-02 (both concern ASPD). Respectively 97%, 96% and 95% of 617 patients
entered in long-term extension study were still in study at month 1 ,5 and 9 respectively.

The median Numient total daily dose at month 9 was 720 mg (mean = 727 mg). UPDRS Total score at inclusion
was 26.7 for ESPD patients and 34.5 for ASPD patients. UPDRS scores remained relatively stable for both ESPD
patients (decrease between 0 and -1 compared to baseline during 9 months of follow-up) and ASPD @atients

(decrease between 0 and -2 compared to baseline during 9 months of follow-up). 84.6% of ASPD ps and
82.7% of ASPD patients were satisfied with Numient treatment at month 9. At month 9, PDQ-39 es were
increased by about 2 points for both ESPD and ASPD patients from baseline scores of 21.4 anc espectively.

83.3% Of all ESPD study patients included in study IPX066-B09-03 used Numient doses& the dose range

of 435 through 1170 mg. With respect to ASPD study patients, the median (mean) {ai e of Numient at

month 9 in this extension study was 1450 (1618) mg in the ASPD study patients Ily enrolled in study
IPX066-B09-02. This dose is comparable to that established during dose convergiofj\period in the antecedent
Study B09-02. The median (mean) daily dose of Numient utilized at month 9, (2313) mg, by the 12 ASPD

patients from phase 2 Study B08-11 is also similar to the Numient dose utilifed during the antecedent study. The
dosing frequency established during the antecedent studies generally W@ intained throughout the long-term
study. Specifically, 80%, 82%, and 83% of study patients who took ient

antecedent studies still took Numient 3 or fewer, 4, or 5 times ddl exposure to Numient for up to an
additional 9 months. O

3 or fewer, 4, or 5 times daily in the

Study IPX066-B09-6 Part 2 (74 patients) concerns 6zxqonth open-label extension study in patients who
completed study IPX066-B09-06 Part 1. Retention r. Qonth 3 and 6 were 93% and 89.2%, respectively.
UPDRS II-111 scores remained relatively stable d rin%s open-label extension study (an increase of up to 1.4
points compared to a baseline score of 28.6). edian Numient dose for the 74 study patients at entry in
study part 2 (end of part 1) of study IPX066- 6 was 1495 mg (mean £ SD: 1696 mg + 678 mg) and 68/74
study patients (91.9%) took Numient 4 ti less at end of part 1. At the end of part 1, 66/71 subjects (93%)
with dosing data took Numient 4 tim Ss per day. A total of 51/71 subjects (72%) maintained the same

dosing frequency as they had used{ part 1.

In summary, in both open-I bel%nsion study IPX066-B09-03 and study IPX066-B09-06 Part 2 all patients
received open-label Numig xat ent. Numient -dosing and dosing frequency of Numient remained stable
compared to the origin @s. UPDRS Scores remained relatively stable over study periods. Both at month 1
and 9, most patientsf@%) were satisfied with Numient treatment in study IPX066-B09-03.

.\Q
2.5.3. Dis@ on on clinical efficacy
&

Early%ée Parkinson’s disease (ESPD)

Design and conduct of clinical studies, efficacy data and additional analyses

ESPD Patients have been included in study 1PX066-B08-05. In this double-blind, placebo-controlled, 30-week
study 381 patients were randomized to receive thrice daily Numient treatment according one of the following
Levodopa strengths (145mg, 245 mg, and 390 mg) or thrice daily placebo treatment. Primary outcome was the
change from baseline with respect to the UPDRS II-111 score. Six patients were removed from study site 202
because the UPDRS ratings performed at this site differed significantly from the sponsor’s expectations about
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the performance of these ratings. However these patients were included in the statistical analysis. The Applicant
demonstrated that treatment effects were consistent for the baseline carried forward approach as well as for the
worst observation carried forward approach. For this reason, the exclusion of these 6 patients had no profound
impact on overall study results.

The study duration and endpoints comply with the Guideline on clinical investigation of medicinal products in the
treatment of Parkinson’s disease (EMA/CHMP/330418/2012 rev. 2). The study design of study IPX066-B08-05
however does not comply with this guideline, since this study lacks an active comparator arm (e.g. IR or CR
L-dopa+ treatment). Hence, it remains unclear whether the modified release formulation has an adval @ e with
respect to efficacy against comparative treatment for Parkinson’s disease in ESPD. This is not co red an
objection against the granting of a marketing authorisation as the efficacy of Numient against I@o treatment
has been demonstrated in study IPX066-B08-05 (see below). Claims about superiority in cfﬁx

other L-dopa+ product are however not warranted based on this placebo-controlled stu i

been demonstrated. ®

The change from baseline in UPDRS I1I-111 score (36.1, 38.2, 36.3, and 36.5r Qely) was -11.7, -12.9 and
-14.9, and -0.6 for 145 mg, 245 mg, and 390 mg Levodopa within Numie am
Differences were statistically significant as compared to placebo. UPDR &I scores increased by =5 points in
at least 70% of Numient-treated patients compared to 30.4% of pl reated patients. The proportions of
patients with at least 30% improvement from baseline with resp e UPDRS,,.; score were 51%, 54%,
58%, and 12% for 145 mg, 245 mg, and 390 mg Levodopa wjsair\Numient and placebo capsules respectively.
Mean total PDQ-39 scores decreased from 25.6, 25.5, 25.ExV 4.0 at baseline with 4.4, 3.8, and 6.0 points
upon 145mg, 245mg, and 390 mg thrice daily Levodopa in Numient compared to an increase of 0.6 point for
thrice daily placebo treatment(p<0.04). These resul that Numient improves motor function in patients
with early stage Parkinson’s disease, as assesseg,by patients and investigators. The improvement in UPDRS
score tended to be larger with higher Numient The dose-effect relationship was however not very strong.
was 3.2 point higher for 390mg compared to 145mg

d an issue, as Numient treatment is titrated based on individual

rison to any
ce such has not

acebo capsules respectively.

The difference in UPDRS I1I-111 score from bha
Levodopa within Numient. This is not co@
patient’s clinical response. An improv (o]
was experienced by at least 51% mient treated patients compared to 12% of placebo-treated patients
(difference 39%). This differen response is considered large enough to be clinically meaningful.

N

The clinical relevance of outcomes is confirmed by the CGIl and PGI responder analysis. At end of study,
PGl-scores were eitfe uth improved or very much improved in respectively 39.3%, 40.8%, and 43.9% of
patients treatedewi mg, 245mg, and 390mg Levodopa in Numient. PGl-scores were much or very much
improved in 8. placebo-treated patients. Similar observations have been obtained with respect to the
CGI—scoresa 145 mg (40.3%), 245mg (38.8%), 390mg (45.9%) Levodopa in Numient treatment groups

and plac atment group (8.7%). For both PGI and CGI scores the difference between each Numient
-treat ose and placebo was statistically significant (p<< 0.0001).

Study IPX066-B09-03 is the 9-month open-label extension study of study IPX066-B08-05 and some studies in
ASPD patients (IPX066-B08-11 and IPX066-B09-02). In this study, 268 ESPD patients received open-label
treatment with a total daily dose of 435-1170 mg Numient. Slight decreases in UPDRS total scores (-0.5 to -0.8)
compared to baseline (26.7) have been observed during this trial. These small changes indicate that over the
duration of the trial the improvement in UPDRS score did not differ from the main study. PDQ-39 scores tended
to increase with time: +0.4 at month 1, +1.7-1.8 at month 5 and 9 compared to 21.4 at baseline.

f at least 30% from baseline with respect to the UPDRS II-111 score
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The open label and uncontrolled design of the long term extension phase do not allow for a formal conclusion of
maintenance of efficacy as in principle patients who benefit will continue. However the higher retention rates
(95% of the study patients included in study IPX066-B09-03 completed the extension study) and stable scores
may allow the conclusion that the effects of Numient remain relatively constant with time in ESPD patients. In
addition, there was no indication that increasing doses were needed to maintain clinical effects, since 83.3% of
all ESPD study patients included in study IPX066-B09-03 used Numient doses within the dose range of 435
through 1170 mg. Moreover as the long term efficacy of L-dopa is not a subject of discussion (based on the long
experience with it) these data are considered sufficient in support of long term efficacy of Numient.

>

Advanced stage Parkinson’s disease (ASPD) - Q’
Design and conduct of clinical studies, efficacy data and additional analyses \%

In the randomized, double-blind, double dummy study 1PX066-B09-02 the efficac @\ient has been
compared with IR L-dopa+ treatment during 13 weeks in patients with ASPD. Thi in $tudy phase was
preceded by an IR L-dopa+ dose adjustment period of 3 weeks and a Numient dos@ rsion period of 6 weeks
respectively. 201 Patients were randomized to receive Numient treatment, 1%@ ents were randomized to

receive IR L-dopa+ treatment. At baseline, the ‘OFF’ time as percent of wakingshours was 36-37% (i.e.

approximately 6 hours) for both treatment groups. At end of study, thi entage was decreased with 13%
(i.e. -2.2 hours) and 6.2% (i.e. -1.0 hour) upon Numient treatmen L-dopa+ treatment respectively.
55.2% of Numient-treated ASPD patients experienced a decreas ast 1.5 hours in ‘OFF’ time compared

to 38.5% of IR L-dopa+ treated patients. The decrease in PD core from a baseline of 31 was larger for
Numient-treated patients (-3.4) compared to IR L—dopa+—tﬁx@patients (-1.9;p=0.03). The clinical relevance
of these findings is supported by the fact that PGl-scorgg® 38.5% of Numient-treated patients compared to
17.4% of IR L-dopa+ treated patients were much or uch improved (p< 0.0001). Much or very much
improved CGIl-scores have been obtained in 40%&\1 ient -treated patients and 13.7% of IR L-dopa+ treated

patients. 0

As presented in Figure 8 above, ‘OFF’ tintg @ased during 3 weeks of IR L-dopa+ adjustment and there was
no tendency of forming a plateau. Itis t @ fore likely that the reduction in ‘OFF’ time would have continued if
IR L-dopa+ had been further optimi{ stead, after these three weeks patients were converted into Numient

treatment. 9

A total of 57 out of the 450 .79%) ASPD patients discontinued Numient treatment during the 6-week dose
conversion period of IR L- + into Numient and optimisation period of Numient. The main reasons for
premature study dist§ indation in these 57 patients were: adverse events (40.4%), lack of efficacy (22.8%),

and subject withdr 1.1%). Only patients who tolerated Numient were randomized.

Hence, the tre t comparison with IR L-dopa may not be fair considering the IR L-dopa+ optimisation was
incompl e@ as in the conversion into Numient patients where titrated up to the maximum. It was unclear
why ne values at study entry have been used as a reference instead of values at randomization or
values d of IR L-dopa+ optimization. In additional analyses, the Applicant demonstrated that treatment
effects remained consistent irrespective whether baseline was chosen at study entry, at IR L-dopa+ dose

optimization, or at randomization.

Study IPX066-B09-06 Part 1 concerns a randomized, double-blind, 2x2 week cross-over study. In this study,
the effects of Numient have been compared with those of Carbidopa/Levodopa/Entacapone (CLE). CLE
treatment was converted into Numient treatment. There was no CLE dose adjustment. 19 out of 110 study
patients (17.3%) discontinued Numient T in the dose conversion period. The most important reasons for study
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discontinuation in these 19 patients were: lack of efficacy and withdrawal by subject (both 36.8%). The
Applicant demonstrated in additional analyses that these patients were not underexposed to Numient
treatment. Hence, the dose conversion scheme of CLE treatment into Numient appears appropriate.

After treatment conversion into Numient, the effects of Numient treatment were compared with those of CLE
treatment. Percentage ‘OFF’ time during waking hours was 36.1% (5.9 hour) at baseline. The decrease in ‘OFF’
time was higher upon Numient treatment (-2.1 hour) as compared to CLE treatment (-0.7 hour). 60% of
Numient-treated and 44% of CLE-treated ASPD patients experienced a decrease in ‘OFF’ time of at lqast 1.5

hours. Effects remained similar at similar doses of Numient within the open-label extension phase o Yy
IPX066-B09-06 Part 1 (study part 2). 89.2% (66/74) of the included 74 patients were still in this st@a month
6 of the open-label extension phase. . 6

tion with IR

Study IPX066-B11-01 is an open-label conversion study of CR L-dopa+ alone or in co
} . 43 Patients have

L-dopa+ to Numient, followed by an open-label extension study of Numient in ASP
been included in this study. Ten study patients (23.3%) discontinued study partici
period of CR L-dopa+ into Numient. The most important reasons for this prema

within the conversion
udy discontinuation in
these 10 patients were: adverse events (30%), lack of efficacy (30%), and s withdrawal (20%). ‘OFF’
time was shorter for Numient treatment compared to CR L-dopa+ treatmexft during a 6-hour observation period
after administration of a single dose of Numient and CR L-dopa+ in 12 patients (1.7 hours for Numient
treatment compared to 3.2 hours for CR L-dopa+ treatment; p<O.

Study IPX066-B09-09-03 concerns an open-label extension Qr original studies (both ESPD and ASPD) in
which all patients received individualized Numient treatme@

over study periods (up to -2 point decrease). Also Numi dosing and dosing frequency remained stable. At
month 9, 83% of ASPD patients were satisfied with t treatment. These findings demonstrate that the
effects of Numient treatment remain relatively s&bl ver time in ASPD patients.

00

The proposed dose conversion tables in PC are based upon the conversion schedule applied in the clinical

RS Total scores remained relatively stable

Dose conversion into Numient

studies. However, up to 23% of st ients(n= 158 patients) discontinued study participation upon

conversion of pre-study L-dopa tment into the modified release L-dopa+ product Numient within studies
IPX066-B09-02, IPX066-B14-01, 066-B09-06 Part 1. Adverse events were the reason for premature study
discontinuation upon trea conversion in 23 patients out of 57 discontinuing patients (= 40.4%) in study
IPX066-B09-02. In s‘tuﬁ 66-B11-01, adverse events were the reason for premature study discontinuation
upon treatment con n in three out of ten patients (i.e. 30%). % . Lack of efficacy (h= 7) and withdrawal
by subject (n= the most important reasons for premature study dropout upon treatment conversion of

CLE treatment umient (n=19).

Separat c@rsion tables have been proposed for the conversion of dose ranges of IR L-dopa+, and CLE
treat into single doses of Numient. The Applicant demonstrated that the bioavailability of Levodopa of the
propose® Numient doses is in between that of respective IR L-dopa+ or CLE dose ranges. The Applicant also
demonstrated that patients who discontinued Numient treatment due to adverse events after treatment
conversion from IR L-dopa+ in study IPX066-B09-02 were not overexposed. Moreover, patients who
discontinued Numient treatment due to lack of efficacy or withdrawal by subject after treatment conversion from
CLE treatment were not underexposed. Hence the conversion tables into Numient were considered acceptable.
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Both by using the baseline observation carried forward and the worst observation carried forward approach with
respect to missing values, it was demonstrated that treatment effects were consistent in both studies
IPX066-B08-05 and IPX066-B09-02.

2.5.4. Conclusions on the clinical efficacy

Pharmacodynamics

As demonstrated in the pharmacodynamic studies, the onset of action of the modified release produ;@ﬂent,

as measured by finger tapping, is similar to that of IR L-dopa+. Compared to IR L-dopa+ the du of action
of Numient is however longer as measured by UPDRS and tapping and there is a larger decf: OFF time,
allowing a less frequent dosing of Numient (thrice daily versus every 2 hours). This is consiggredi an advantage
of Numient.

Early stage Parkinson’s disease (ESPD) §

f ESPD with respect to

Numient treatment was found to be more effective than placebo for the treat‘?&
k'ef an active control arm it is not

combined motor and ADL functioning and global improvement. Due to the lac
possible to conclude whether in ESPD Numient is superior to IR L—dopa@ results of a 9-month open-label
extension study indicate that the effects of Numient are maintainedg

Advanced stage Parkinson’s disease (ASPD) Q

There were uncertainties regarding the IR L-dopa optimisa Qwase within study IPX066-B09-02, as UPDRS
scores did not reach a plateau phase, and this could im hat the obtained effect sizes may be exaggerated.
However, the Applicant demonstrated that treatme s in general were consistent irrespective of the

choice of baseline at study entry, dose conversiw'r seline at randomization.

Ultimately, the results of the studies in ASP tipnts indicated that the effects of Numient with respect to
decreasing ‘OFF’ time are superior to th f JR L-dopa+ treatment and that these effects remain relatively
stable with time in ASPD patients.

2.6. Clinical safety Q

The analysis of the safety ient in this report includes all subjects who received at least one dose of study
treatment (Numient,agfi mparator, or placebo). Results of 17 trials, comprising 6 Phase 111 studies in study
patients with ear‘ly anced stage Parkinson’s disease (ESPD and ASPD respectively), one Phase 2 study in
patients with ai stage Parkinson’s disease (ASPD), and 9 Phase 1 studies in healthy subjects have been
included in thiéety analysis. There are no ongoing trials.

The follo aluations have been performed in nearly all trials: laboratory evaluations, physical examination,
vital s ssessment, ECG, analysis of concomitant medications, ECG, and recording of adverse events.

Patient exposure

350 Patients with early stage Parkinson’s disease (ESPD) and 628 patients with advanced stage Parkinson’s
disease (ASPD) have been included in the conducted Phase 2 and 3 studies (Table 25).
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Table 23 Exposure to Numient and other treatments in Phase 2 and 3 trials

Numient IR CR L-dopa+ Carbidopa/Levodopa/Entacapone | Placebo
L-dopa+ (CLE)
Phase 2 study
ESPD patients 0 0 0 0 0
ASPD patients 27 27 0 0 0
Controlled Phase 3
studies RN
ESPD patients 289 0 0 0 92
ASPD patients 558 471 0 88 0
Uncontrolled . %
Phase 3 studies \
ESPD patients** 61 0 0 0 raN 0
ASPD patients*** 43 0 12* O‘fé') 0
Total ESPD 350 0 0 \‘ 92
patients 0
Total ASPD 628 498 12* %8 (0]
patients ,K
Total ESPD+ ASPD 978 498 12* 88 92
patients @

*In a substudy of open-label study, 12 of 43 included patients in s
CR L-dopa+ at visit O, prior to dose conversion to Numient.

**0Only the 61 ESPD patients from controlled study IPX066-
time in uncontrolled study IPX066-B09-03 have been repre

treatment in both study IPX066-B08-05 and IPX066-B0O
respect to the controlled Phase 3 studies only. No oth
in uncontrolled Phase 3 studies.

*** All ASPD patients who completed any con II&Q
treatment in a Phase 3 uncontrolled study. 33

study IPX066-B08-11 have been included in m
IPX066-B06-02 Part 1 have been enroll Q‘:

ASPD patients have

(IPX066-B08-11, IPX066-B09-02, an

within this row.

Numient exposure, dosing agd (Qw

g frequency in ESPD and ASPD patients

The total cumulative exp

Table 26. Total cum@
Numient treatment(t

received Numien

§\

W066—Bll-01 received a single dose of

ho received Numient treatment for the first
here. 207 of the patients received Numient
hese numbers have been represented with

treatment has been investigated in ESPD patients

hase 2 and 3 studies were eligible to receive Numient
ts from study IPX066-B09-02 and 13 ASPD patients from
rolled Phase 3 study IPX066-B09-03. 74 Patients from study
ontrolled Phase 3 study IPX066-B06-02 Part 1. Since all these
tment within the original Phase 2 and 3 controlled studies
6-B06-02 Part 1), these patient numbers have not been repeated

f ESPD(n=350) and ASPD patients(n=628) to Numient has been represented in
xposure was defined as the total number of days during which subjects were on
ghout all the studies in which they were enrolled. If there were time gaps between

studies or dlﬁe® atments within a study, only the number of days the subject was on Numient were
counted. Oy o of ESPD patients were exposed to Numient for 365 days or more compared to 27% of ASPD
with Numient in healthy volunteers all lasted shorter than 30 days.

patients.
Table atients with Parkinson’s disease exposed to Numient in clinical trials

Any

>30 days

>90 days

>180 days

> 365 days

ESPD patients

350 (100%)

321 (92%)

295 (84%)

288 (82%)

200 (57%)

ASPD patients

628 (100%)

564 (90%)

461 (73%)

424 (68%)

170 (27%)

Total

978

885

756

712

370
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Mean exposure time for all 978 patients included in Phase 2 and 3 Phase trials who received Numient treatment
was 40.2 weeks (Table 27). Mean(SD) exposure time to Numient was 49.5 (24.6) weeks for ESPD patients

(n=350) compared to 34.9 (20.7) weeks for ASPD patients(n=628). Median exposure time for ESPD and ASPD
patients were 66 and 42 weeks respectively. ESPD patients received a mean total daily dose of 743 mg Numient

in on average 3 administrations. ASPD patients received a mean total daily dose of 1737 mg Numient in on

average 3.6 administrations.

Table 25 Exposure to Numient: exposure time, dosing and dosing frequency in ESPD and ASPD
patients
ESPD (n=350) ASPD (n=628) Total 8

Mean exposure time (weeks), mean (SD) 49.5 (24.6) 34.9 (20.7) 40.20423.2)
Median exposure time (weeks) 66.3 42.1 tfl\c:,\
Final total daily Numient dose, %

<1600 mg | 99.4% 53.5% C’ 69.9%

>1600 mg | 0.6% 46.5% 30.1%
Mean (SD) total daily Numient dose (mg) 742.6 (320.4) 1737.2 ( 2) 1381.3 (832.3)

Median total daily Numient dose (mg)

735

1170

Range

190-3120

2056

190-5880

Mean daily frequency of dosing

3.0

=0

3.4

Adverse events

summarizes treatment-emergent adverse events with respe
was any untoward medical occurrence in a patient or cl
pharmaceutical product that did not necessarily have a

o

Adverse events in the ESPD study IPXOG?@

EPSD
Numient 145 mg group (56.3%) was low:

390 mg (71.4%) groups. K

ASPD

S

;0 Phase 3 controlled studies. An adverse event
| investigation subject administered a
usal relationship with this treatment.

5 are summarized by dose group. The adverse event rate in the
n that of the placebo group (72.8%) and the 245 mg (72.1%) and

rted at least one adverse event upon Numient treatment. 36.2% Of these were

*
0.9% were assessed

293 ASPD patients (52-5%%13
treatment related. 4.8‘@ D patients reported a serious adverse event upon Numient treatment, of which
e

one adverse event.

early because g@s
%

atment-related. A total of 28 ASPD patients (5.0%) discontinued Numient treatment
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Table 26 Overview of adverse events in ESPD and ASPD patients in Phase 3 controlled studies

ESPD (n=381) ASPD (n=1117)
Numient Placebo Numient IR CLE
L-dopa+
145mg* | 245mg 390mg
Number of patients | 87 104 98 92 558 471 88
Any adverse event 56.3% 72.1% 71.4% 72.8% 52.5% 29.3% 13.6%
Treatment-related 43.7% 54.8% 59.2% 47.8% 36.2% 15.1% 5.7%
adverse event RN
Serious adverse | 4.6% 4.8% 2.0% 3.3% 4.8% 1.5%
event ,g t
Treatment-related 0 0 0 0 0.9% 0.4% Q})
serious adverse .
event \
Adverse event | 5.7% 14.4% 15.3% 4.3% 5.0% - 0
leading to early é
discontinuation \
Death 0 1.0% 0 0 0.4% & 0 0

*The Numient dosages are abbreviated by the amount of Levodopa within
received 3 Numient or placebo capsules per day.

X\

umient capsule. Patients

The occurrence of adverse events by system organ class for ESPD a D patients included within Phase 3

controlled studies is presented within Table 29. ESPD patients h
study Particular adverse events with an incidence of 2% or hig

The most frequently observed adverse events with respect t
adverse events with respect to the following system org
gastrointestinal events (28%), psychiatric disorder:
(13%), and infections and infestations (12%).
treatment for all these organ classes, except fQr i
musculoskeletal and connective tissue di

Table 27 Summary of

adverse ev

1ithin Phase 3 controlled trials

A

included in a double-blind Phase 3
ave also been represented within this table.

mient treatment in ESPD patients concerned
@ lasses: nervous system disorders (35%o),

%), musculoskeletal and connective tissue disorders
ute proportions were higher Numient compared to placebo
ctions and infestations (11.4 vs. 19.6%), and
ebs (12.8 vs. 13.0%).

ESPD-d&ubYe blind ASPD-double blind ASPD-open label
Numi Placebo Numient IR CLE Numient IR
\ L-dopa+ L-dopa+
Number of patients " lo2 290 192 88 558 471
exposed @'
Any adverse event *4’ 7.1% 72.8% 36.2% 39.6% 13.6% | 43.9% 17.0%
Blood and lytgdadsic | O 2.2% 0.3% 0.5% 0 0.4% 0
system &
> Fhemia 0 2.2% 0 0 0 0.4% 0
CardiacWers 4.2% 3.3% 1.4% 1.0% 0 1.3% 0
Ear - labyrinth | 1.7%0 0 0.3%0 0.5%0 0} 0.9%0 0}
disord
Endocrine disorders 0.3% 0 0.3% 0 0 0.4% 0]
Eye disorders 2.1% 4.3% 1.4% 0.5% 0 1.1% 0
Gastrointestinal 28.0% 23.9% 7.9%0 8.3%0 1.1% | 13.1% 3.0%0
disorders
Constipation 3.5% 1.1% 1.0% 1.0% 0 1.8% 0.4%
Dry mouth 4.2% 1.1% 0.3% 0 0 2.0% 0.4%
Salivary hypersecretion 0% 2.2% 0.3% 0 0 0 0.2%
Diarrhoea 2.4% 2.2% 1.7% 0.5% 0 1.3% 0.2%
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ESPD-double blind ASPD-double blind ASPD-open label
Numient Placebo Numient IR CLE Numient IR
L-dopa+ L-dopa+
Number of patients | 289 92 290 192 88 558 471
exposed
Nausea 18.0% 8.7% 2.4% 1.6% 0 5.7% 0.8%
Vomiting 3.1% 3.3% 0.7% 2.1% 0 1.8% 0.2%
General disorders | 9.0% 9.8%0 4.1% 6.3%0 2.3% | 5.6% 1.7%
and administration
site conditions
Asthenia 2.1% 0 0 0.5% 0
Fatigue 1.0% 2.2% 0.7% 0 0
Gait disturbance 1.0% 2.2% 0 1.6% 0
Peripheral oedema 2.1% 2.2% 1.7% 2.1% 1.1%
Hepatobiliairy 0.7% (0] (0] (0] 0
disorders N
Immune system | O 0 0 0 0} »2%0 0}
disorders N
Infections and | 11.4% 19.6% 7.2% 8.3% \J' | 4.8% 3.0%
infestations
Gastro-enteritis viral 0 2.2% 0 05 | Y o0 0 0
Influenza 1.0% 2.2% 0.3% f;{ 0 0 0
Nasopharyngitis 3.8% 2.2% 0.3% | %60 0 0.4% 0.6%
Rhinitis 0.3% 3.3% ol U N O 0 0 0
Tinea infection 0 2.2% ,« 0 0 0.2% 0
Upper respiratory tract 0.7% 2.2% @ 2.1% 0 1.4% 0
infection \
Injury, poisoning | 4.2% 7.6% 2.@ N 5.2% 3.4% | 4.1% 1.9%
and procedural
complications 1(\
Fall 1.7% 4.3%\‘ > 2.4% 2.1% 2.3% 2.7% 0.8%
Investigations 4.5% 5.4% (7. 3.4% 2.1% 1.1% | 1.3% 0.8%
Metabolism and | 3.1% 5.490N7 | 0.7% 1.0% 0 1.1% 0.4%
nutrition disorders 6
Hyperglycaemia 0 ( 2%0 0 0 0 0 0
Hyponatraemia 0 .2% 0.3% 0 0 0.2% 0
Musculoskeletal and | 12.8% \ 3.0% 5.5% 6.3%0 2.3% | 5.9% 3.2%
connective tissue Q
disorders N
Arthralgia N2.4% 1.1% 0.7% 2.1% 0 0.7% 0.4%
Back pair],& 2.4% 3.3% 1.0% 2.1% 0 1.8% 0.8%
Muscle spa 2.4% 1.1% 0.3% 1.6% 0 0.5% 0.6%
Pain in extreffi 2.8% 2.2% 1.0% 0.5% 0 0.4% 0.2%
Neoplasms NN [ 1.0% 1.1% 0.3% 0.5% 0 0.4% 0.2%
Nervous @Yem 34.9% 30.4% 10.3%0 8.3%0 5.7% | 18.1% 4.0%
disorders £,
izziness 13.8% 5.4% 2.1% 2.1% 0 3.4% 0.4%
\&ss postural 1.0% 1.1% 0 0 0 0.2% 0
Dyskinesia 3.8% 0 3.1% 1.0% 0 4.8% 0.6%
Headache 12.5% 10.9% 0.7% 1.6% 0 3.9% 1.3%
Restless legs syndrome 2.1% 0 0 0 0 0 0.2%
Somnolence 3.8% 2.2% 0.3% 0 1.1% 0.9% 0.8%
Psychiatric disorders | 19.4% 12.0% 9.7% 8.3% 2.3% | 9.7% 1.9%
Abnormal dreams 4.5% 0% 0 0.5% 0 0.7% 0.2%
Anxiety 3.5% 0 0.7% 1.6% 0 2.2% 0.2%
Depression 1.7% 5.4% 0.3% 2.6% 1.1% 1.1% 0.6%
Insomnia 5.9% 3.3% 3.4% 1.0% 0 2.2% 0.6%
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ESPD-double blind

ASPD-double blind

ASPD-open label

Numient Placebo Numient IR CLE Numient IR
L-dopa+ L-dopa+
Number of patients | 289 92 290 192 88 558 471
exposed
Initial insomnia 1.0% 2.2% nd nd nd nd nd
Sleep disorder 2.1% 0 1.4% 2.1% 0 0.5% 0
Renal and urinary | 2.1% 3.3% 2.1% 1.6% 1.1% | 1.4% 0]
disorders RN
Pollakiuria 0 3.3% 0.3% 0 0 0.4% | N\ 0
Reproductive system | 0.3% 2.2% 0.7% 0 0 0.9% \'DJ
and breast disorders Q:)
Respiratory, thoracic | 6.2% 3.3% 1.0% 2.6% 0 1.6%% 0.4%
and mediastinal \
disorders f&
Dyspnoea 2.1% 0 0.7% 0 0L\ J0.4% 0
skin and | 5.9% 3.3% 2.8% 2.1% 0 QSQO% 0.4%
subcutaneous tissue 3
disorders \}
Surgical and medical | 0.7%0 3.3% 0.7% 1.6% o 0.2% 0
procedures
Vascular disorders 5.5% 3.3% 2.4% 2.69 K 0 2.5% 0.6%
Orthostatic 2.4% 1.1% 0.7% %/o 0 0.4% 0.2%

hypotension

nd= not determined

Adverse events of special interest

Neurological adverse events

Neurological adverse events occurred in 38%

studies (Table 30). In ESPD patients, thescﬁ@

145mg Numient TID compared to 38%

were the most frequently reported a

Dyskinesia occurred in 4.3% of

Dyskinesia was reported by 2%,
0 study patients in the pl

a

>

1o

N

D patients and 32% of ASPD patients in Phase 2 and 3
events were reported by 26% of patients treated with

iZnts treated with 390mg Numient TID. Headache and dyskinesia

vents.

DR patients and in 9.4% of ASPD patients receiving Numient treatment.
, and 5% of 145 mg, 245 mg, and 390 mg Levodopa within Numient, and
roup in study IPX066-B08-05. The time of occurrence for dyskinesia was after

7 days of exposure. Q
.
Hyperkinesia ang d occurred in O and 0.3% of ESPD patients compared to 0.2 and 1.4% of ASPD patients

in Phase 2 ande S.

<
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Table 28 Summary of neurological adverse events

Phase 3 double blind studies Phase 2+3
studies
ESPD (n= 381) ASPD Numient
(Nn=290) treatment
(n=978)
Numient Numient Numient Placebo Numient ESPD ASPD
145mg 245mg 390mg TID
TID TID TID
Number of | 87 104 98 92 290 350 8
patients
exposed _@,
Any adverse | 56.3% 72.1% 71.4% 72.8% 36.2% 73.% 68.9%
event AN
A\K -
Nervous 26.4% 39.4% 37.8% 30.4% | 10.3% \37.7% |32.0%
system ‘\;
disorders « N
Dyskinesia | 2.3% 3.8% 5.1% 0 \Q@ 4.3% 9.4%
Hyperkinesia | 0 0 0 0 (0 0 0 0.2%
Dystonia | O 1.0% 0 1.1% 0 0.3% 1.4%
Headache | 6.9% 12.5% 17.3% 10.9% =, 0.7% 12.6% 5.3%
Tremor | 4.6% 0 0 1.1%V )  0.3% 3.1% 2.2%
Paraesthesia | O 1.0% 1.0% 0.7% 0.6% 1.4%
Hypesthesia | 0 1.0% 1.0% Q‘Q’a 0.7% 0.6% 1.1%
Convulsion | O 0 0 raN 0 0 0 0.3%
Cognitive | 0 0 0 N} 0 0 0.3% |  0.3%
impairment O

Dyskinesia upon Numient treatment in Phase 2
9.4% of ASPD patients. The severity of dyskin

also in most ASPD patients (Table 31)

Table 29 Summary of dyskinesia

N

erity

nd @dies has been observed in 4.3% of ESPD patients and
&as mild to moderate in all investigated ESPD patients and

Phase 3 doubl studies Phase 2+3
studies
ESPD (n= 3@ ASPD Numient
\ (n=290) treatment
% (n=978)
Ny@ Numient Numient Placebo Numient ESPD ASPD
14 245mg 390mg TID
. @. TID TID
Number o) 104 98 92 290 350 628
patients e>
expose )
Any e | 56.3% 72.1% 71.4% 72.8% 36.2% 73.7% 68.9%
event
Dyskinesia 2.3% 3.8% 5.1% 0%0 3.1% 4.3% 9.4%
Mild | 2.3% 1.9% 3.1% 0 0.7% 2.9% 3.5%
Moderate | O 1.9% 2.0% 0 1.4% 1.4% 4.5%
Severe | O 0 0 0 1.0% 0 1.4%
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Psychological adverse events and sleep disorders

Psychiatric symptoms tended to be more common for higher doses of Numient in double blind Phase 3 studies
(about 22% for 245mg and 390mg TID Levodopa-containing Numient compared to 13% for the lowest Numient

dose)(Table 32).

There were 68 study patients with 87 possibly suicide-associated terms. All narratives and terms were provided

blinded to the Center for Suicide Risk Assessment at Columbia University for rational classification utilizing the
Columbia-Classification Algorithm for Suicide Assessment. This review did not identify any suicide e\@s,
suicide attempts, or suicidal ideation.

Table 30 Summary of psychological adverse events and sleep disorders

4

Phase 3 double blind studies ase 243
. tudies
ESPD (n= 381) ASPD Numient
(n=29 treatment
a (n=978)
Numient Numient Numient Placebo N\%’ﬂ ESPD ASPD
145mg 245mg 390mg TID
TID TID TID &
Number of | 87 104 98 92 )290 350 628
patients
exposed Q
Any adverse | 56.3% 72.1% 71.4% C&B ] 36.2% 73.7% 68.9%
event \N
N~
Psychiatric 12.6% 22.1% 22.4%0 12.0% 9.7% 3.1% 6.4%
adverse events NaN
Acute psychosis 0 0 N o 0 0.3% 0 0.3%
Psychotic 0] 0 o 0] 0] 0 0 0.2%
disorder ‘k ) |
Hallucination 0 %% 1.0% 0 1.0% 1.4% |  4.1%
Hallucination, 0 .90 1.0% 0 0.3% 1.7% 1.6%
visual N
Hallucination, 0 . o 0 0 0 0] 0.5%
auditory K
Delusion N OQ 0 0 0 0.3% 0 0.2%
Paranoia 0 0 0 0 0 0.3%
Confusional ( 1.0% 0 0 1.4% 0.9% 1.6%
state | o
AN
Anxiety J§ )7 2.3% 2.9% 5.1% 0 0.7% 3.4% | 4.9%
Depressiﬁ v 1.7% 1.9% 2.0% 5.4% 0.3% 2.6% | 2.4%
nla 5.9% 8.7% 6.1% 3.3% 3.4% 8.6% 4.8%
Sl isgrder 2.1% 1.9% 2.0% 0 1.4% 2.3% 1.1%
ormal 4.5% 8.7% 6.1% 0 0 4.6% 1.1%
dreams
Nightmare 0.7% 0 1.0% 0 0.3% 0.6% 0.5%
Somnolence* 3.8% 4.8% 3.1% 2.2% 0.3% 3.7% 1.4%
Hypersomnia 0 1.0% 0 0 0 0.3% 0
Pathological 0 0 0 0 0.3% 0.3% 0.3%
gambling
Excessive sexual 0 0 0 0 0.3% 0 0.2%
fantasies
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Phase 3 double blind studies Phase 2+3
studies
ESPD (n= 381) ASPD Numient
(n=290) treatment
(n=978)
Numient Numient Numient Placebo Numient ESPD ASPD
145mg 245mg 390mg TID
TID TID TID
Number of | 87 104 98 92 290 350 628
patients
exposed .
Hypersexuality 0 0 0 0.3% g 0.2%
Obsessive 0 0 0 0.3% . 6 0.2%
compulsive
disorder K\
Obsessive 0 0 0 @ 0 0.2%
thoughts Q‘\
S
Suicidal ideation 87 suicide-associated terms 0.3% 0

)
*This adverse event has been reported under neurological adverse events, bn@)orted here due to its close
association with other sleep-related psychological symptoms

Cardiovascular or cerebrovascular ischaemic adverse events

ESPD patients included in Phase 3 controlled studies

o)

S

in Numient these rates were 4.6%, 2.9%, and 0%

2.4% of Numient -treated ESPD patients reported cardiozigar or cerebrovascular adverse events in Phase 3

respectively (Table 33).

controlled study. For 145mg, 245mg and 390 Levod&

ASPD patients included in Phase 3 controlled s%&

1.0% Of 290 ASPD patients experience

33). In study IPX066-B09-02 all of th

heard disease.

Upon combining all cardiovascu@ﬂ
\ g

to IR L-dopa+ treatment (O per 100 study patient years).

open-label treatments in thj
study patient years) co

The separate rates

3.05 per 100 s
of 0 events pe
None of

even

Cardiac

o

rdliovascular or cerebrovascular ischaemic adverse event (Table
patients with cardiovascular events had risk factors for ischaemic

d cerebrovascular ischaemic adverse events upon double-blind and

Yrates of these events were higher during Numient treatment (5.09 per 100

iac ischemic events in study IPX066-B09-02, were also higher for Numient (2.04 and
ars for serious adverse events and all adverse events respectively) compared with a rate

ubject-years for both serious adverse events and adverse events for IR L-dopa+ treatment.

y patients discontinued early due to cardiovascular or cerebrovascular ischaemic adverse

rrhythmias have been observed in two ASPD patients treated with Numient in double-blind Phase 3

studies. None of these were severe, serious, or prompted premature treatment discontinuation. No episodes of

serious ventricular arrhythmias have been observed in the ASPD population treated with Numient.

During the double-blind Numient -treatment, one patient experienced cerebral infarction, and one patient

experienced deep vein thrombosis.

Applicant’s conclusion
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The applicant concludes that there is no evidence of an increased risk of cardiovascular or cerebrovascular,
cardiac arrhythmic, or thromboembolic adverse events upon Numient treatment compared to placebo or
standard L-dopa+ treatment.

The presence of pre-existing cardiovascular risk factors makes it difficult to identify any risks specific to Numient
in terms of cardiovascular ischaemic events. The number of events was so low that it most likely was due to
random occurrence.

Table 31 Summary of cardiovascular or cerebrovascular ischaemic adverse events A
Phase 3 double blind studies Pha -~ 243
s
ESPD (n= 381) ASPD »g ent
(Nn=290) réatment
n=978)
Numient Numient Numient Placebo | Numi Q‘ ESPD ASPD
145mg 245mg 390mg TID K
TID TID TID «
Number of | 87 104 98 92 350 628
patients exposed 2%
Any adverse event 56.3% 72.1% 71.4% 72.8% ‘36.2% 73.7% 68.9%
fl
Cardiovascular or | 4.6%0 2.9% (0] 3. 1.0%6 3.4% 1.8%0
cerebrovascular Q
ischaemic
adverse event N (3
(Sudden) death 0 0 N 0 0 0| 0.4%
Myocardial 2.3% 0 O 0 0 0.3% 0.3% 0
infarction N
Coronary artery 1.1% 1.0%,) N\~ O 0 0 0.6% | 0.2%
disease or occlusion ‘\A
Coronary artery 0 1&?,' 0 0 0 0.3% 0
bypass o\
Arterioclerosis 0 0 0 0 0.3% 0
coronary artery P\
Ischaemic 0\ 0 0 1.1% 0 0 0
cardiomyopathy
Angina pectoris J1.1 1.0% 0 0 0.3% 0.9% 0.5%
ECG signs of \ 0% 1.0% 0 0 0 0.3% 0
myocardial @,
ischaemia_
Cerebrovascularv\Q‘ 0 0 0 1.1% 0.3% 0 0.3%
accide )
HaemorN& ’ 0 0 0 0 0 0.3% 0
ro
Transieng ifcaemic 0 0 0 0 0.3% 0| 0.2%
I\ ttack
%&i'd artery 0 0 0 1.1% 0 0 0
stenosis
Cardiac 0% 1.0% 5.0% 2.2% 0.7% 4.0% 1.9%
arrhythmia
adverse event
Atrial fibrillation 0 0 1.0% 0 0 1.4% 0.6%
Atrial flutter 0 0 0 0 0 0 0.2%
Sick sinus syndrome 0 0 0 0 0 0.6% 0
Atrioventricular 0 1.0% 1.0% 0 0.3% 0 0.6%
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Phase 3 double blind studies Phase 2+3
studies
ESPD (n= 381) ASPD Numient
(n=290) treatment
(n=978)
Numient Numient Numient Placebo | Numient ESPD ASPD
145mg 245mg 390mg TID
TID TID TID
Number of | 87 104 98 92 290 350 628
patients exposed
block P
Bundle branch block 0 0 0 0 0 0.8%909| 0.4%
Tachycardia 1.0% 1.1% 0.3% L 0 0.3%
Extrasystoles 0 0 0 0 0 N 0| 0.2%
Ventricular 0 0 1.0% 0 0 $ 0.3% 0
extrasystoles N
Supraventricular 0 0 1.0% 1.1% 0 0.3% 0
extrasystoles \\,
Sinus bradycardia 0 0 0 0 N Mo 0.6% 0
(02
Thromboembolic (0] (0] (0] 1.1°/c< “0.7% (0] 0.8%
adverse events L
Cerebral infarction 0 0 0 0.3% 0 0.2%
Cerebrovascular 0 0 0 .0 0 0 0.3%
accident Q
Pulmonary 0 0 0 0 0 0.3%
embolism @
Deep vein 0 0 0 0.3% 0 0.3%
thrombosis e

e
S

The reported frequencies of gastrointes 1sorders tended to be lower for ASPD patients compared to ESPD

patients in Phase 2 and 3 studies (@ VS. 28.9%)(
o\Q

QS
\
O

Gastro-intestinal disorders
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Table 34).

Nausea was the most frequently observed adverse event, occurring in 18% of Numient -treated compared to
8.7% of placebo-treated ESPD patients in Phase 3 controlled studies. The reporting rates for ESPD patients with
respect to 145, 245, and 390 mg Levodopa in Numient treatment were 13.8%, 19.2%, and 20.4% respectively.

Other adverse events that tended to occur more often in Numient -treated patients compared to placebo-treated
patients were: constipation (3.5 vs. 1.1%), diarrhoea (2.4 vs. 2.2%), dry mouth (4.2 vs. 1.1%). Salivary
hypersecretion has not been observed in ESPD patients in Phase 2 and 3 trials, but occurred in 0.3% ASPD

patients. 0

N
N
>

'
%)
S
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Table 32 Summary of gastrointestinal adverse events

Phase 3 double blind studies Phase 2+3
studies
ESPD (n= 381) ASPD Numient
(Nn=290) treatment
(n=978)
Numient Numient Numient Placebo | Numient ESPD ASPD
145mg 245mg 390mg TID
TID TID TID
Number of | 87 104 98 92 290 350 28
patients exposed -"
Any adverse event | 56.3% 72.1% 71.4% 72.8% 36.2% 73.79 , 68.9%
« Ca
Gastrointestinal | 21.8% 28.8% 32.7% 23.9% |7.9% (W) 21.5%
disorders N
Nausea 13.8% 19.2% 20.4% 8.7% 2.49% 17.7% 8.1%
Vomiting 2.3% 1.9% 5.1% 3.3% 0 %\ 2.9% 2.7%
Constipation 2.3% 5.8% 2.0% 1.1% @ 4.6% 3.7%
Diarrhoea 1.1% 2.9% 3.1% 2.2% L. 2.0% 2.7%
Dry mouth 3.4% 1.9% 7.1% 1.1% | (/¥.3% 4.6% 2.9%
Salivary 0 0 0 2.2% %“0.3% 0 0.3%
hypersecretion é

Melanoma

Study patients with a history of malignant melanoma or s

opinion of the investigator, could have been melanoma, Wlex cl

Malignant melanoma was reported by a single stud
in the ESPD population (from study IPX066- BO8

Lentigo malignant melanoma) on day 10 o

Serious adverse event/deaths/o

Serious adverse events

O

O

ndlagnosed skin lesion, which, in the

uded from the Phase 3 controlled studies.

ient (0.1%) in the Numient studies. One study patient

) was diagnosed with lentigomaligna (verbatim term:

nificant events

fé idnt 390 mg Levodopa treatment.
‘5@

In the Numient clinical dev r& program, a serious adverse event was defined as any adverse event
occurring at any dose tha?& ting in a congenital anomaly/birth defect, a persistent or significant
r@ hospitalization or prolongation of existing hospitalisation, a life-threatening
addition, important medical events that may not result in death, be life-threatening,
n may have been assessed as serious adverse events when, based upon appropriate

disability/incapacity i

adverse event, or d
or require hos

medical Judgn‘&h

revent one of the outcomes listed in this definition.

interven

In stu

ey may have jeopardized the subject and may have required medical or surgical

66—808-05, serious adverse events were reported by 3.8% of ESPD patients in the Numient group

and 3.3% of patients in the placebo group. All serious adverse events have been reported by single study
patients, and none were considered to be treatment-related by the investigator. The number of study patients
experiencing serious adverse events were comparable across the 145, 245, and 390mg Levodopa in Numient

treatment groups and placebo group: 4.6%, 4.8%, and 2.0% for Numient, and 3.3% for placebo treatment.

In the ASPD population, 4.1% of patients experienced a serious adverse event during double-blind Numient

treatment, compared to 2.6% of IR L-dopa+ treated patients. With respect to all combined Phase 2 and 3
studies, 9.4% of patients experienced serious adverse events upon Numient treatment, 6.3% of ESPD patients
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and 11.1% of ASPD patients. The most frequently observed serious adverse event in ESPD patients was urinary
tract infection (0.6%0). The most frequently observed serious adverse events in ASPD patients were: atrial
fibrillation (0.6%0), non-cardiac chest pain (0.6%), dyskinesia (0.5%), and anxiety (0.5%). The occurrence rate
of all other serious adverse events was 0.3% or lower.

None of the healthy volunteers has experienced serious adverse events.

Assessment report
EMA/CHMP/672104/2015 Page 79/105



Table 33 Summary of common serious adverse events

Phase 3 double blind studies Phase 2+3
studies
ESPD (n= 381) ASPD (n=482) NUMIENT
treatment
(n=978)
NUMIENT | NUMIENT | NUMIENT | Placebo | NUMIENT | IR L- ESPD | ASPD
145mg 245mg 390mg TID dopa-+
TID TID TID
Number of 87 104 98 92 290 192 350 628
patients exposed 6
Any adverse 56.3% 72.1% 71.4% 72.8% 36.2% 2.6% 73.7% | 68.9
event % . Q?)
Any serious 4.6% 4.8% 2.0% 3.3% 4.1% 2.6% 6.3%
adverse event
Cerebrovascular | 0 0 0 1.1% 0.3% 0 0 \‘ 0.3%
accident R
Pulmonary 0 0 0 0 0 0 Qv 0.3%
embolism N %
Deep vein 0 0 0 0 0.3% 0 N 0.3%
thrombosis m
Hypotension 0 0 0 0 0 & Jo 0.3%
Orthostatic 0 0 0 0 0 § 0 0.3%
hypotension ]
Atrial fibrillation | O 0 0 0 0 70.5% 0 0.6%
Atrioventricular 0 1.0% 0 0 0 0 0.3% 0.2%
block complete (\
Coronary artery 1.1% 0 0 0 A 0 0.3% 0
disease
Coronary artery 0 1.0% 0 0 0 0 0.3% 0
bypass
Myocardial 2.2% 0 0 ' [ 0.3% 0 0.3% | 0.3%
infarction ‘9
Non-cardiac 0 0 0 \ 0.3% 0 0 0.6%
chest pain Y o\
Constipation 0 0 0aN, |o 0 0 0 0.3%
Gastritis 0 0 &’) 0 0 0 0 0.3%
Small intestinal 0 0 0 0.3% 0 0.3% 0.2%
obstruction P\
Volvulus 0 0 L Jo 0 0.3% 0 0 0.3%
Abdominal 0 100N | O 0 0 0 0.3% |0
strangulated
hernia AN
Dyskinesia 0 N T 0 0 0 0 0 0.5%
Gait disturbance | 0 ‘ 0 0 0 0 0 0 0.3%
Fall Q Q" 0 0 0 0 0 0 0.3%
Femoral neck : ~]o 0 0 0 0 0.3% | 0.3%
fracture 0y
Arthritis 0 0 0 0.3% 0 0 0.3%
Prostatectom 0 0 1.1% 0 0 0.3% 0
Renal fallm 0 0 0 0 0 0 0.3% 0.2%
Urinar 1.1% 0 1.0% 0 0 0 0.6% 0
infgatio
Sep§\) 0 0 0 0 0 0 0 0.3%
Urose&is 0 0 0 1.1% 0 0 0.3% 0
Osteoarthritis 0 1.0% 0 0 0 0 0.3% 0
Back pain 0 0 0 0 0 0 0.3% 0.2%
Spinal column 0 0 0 0 0 0 0.3% 0.2%
stenosis
Spinal 0 0 0 0 0 0 0 0.3%
osteoarthritis
Spondylolisthesis | 0 0 0 0 0.3% 0 0 0.3%
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Non-Hodgkin 0 1.0% 0 0 0 0 0.3% |0
lymphoma

COPD 0 0 1.0% 0 0 0 0.3% |0
Acute psychosis | 0 0 0 0 0.3% 0 0 0.3%
Anxiety 0 0 0 0 0.3% 0 0 0.5%
Hyponatreaemia | O 0 0 0 0 0 0.3% | 0.2%

Deaths

11 Deaths have been reported in the 978 patients exposed to Numient treatment (1.1%). Of the 11¢1hs, 4
were considered to be due to cardiovascular or cerebrovascular events (acute myocardial infarcti@ dden
death, and death, haemorrhagic stroke and hypertension), 3 were due to infections (pneumo iration,
haemorrhagic pancreatitis), and 2 were due to malignancies (non-Hodgkin’s lymphoma and % e cancer). Of
the remaining 2 deaths, one was due to renal failure and the other due to Parkinson’s d' .

10 of the dead patients received Numient treatment at the time of the adverse ever& tled to death, and one
death occurred post treatment, 8 days after the last dose of Numient. Nine death@,l ed in patients aged 265
years. The applicant stated that deaths were due to a variety of causes and r@ Xpected pattern was
observed.

No deaths occurred in any of the studies with healthy volunteers. : @

Table 34 Summary of deaths within Phase 2 and 3 studies

Phase 3 double blind studies Phase 2+3 studies
B\ :
ESPD (n= 381) NASPD Numient treatment
O (n=482) (n=978)
N\
hJ
Numient PI&b&TID Numient ESPD ASPD
TID C)
VR N \
Number of patients 289 bgé 290 350 628

exposed O

-

Death &%g 0 0 0.6% 1.3%

(
AN
N

Cardiovasculan%(/) 0 0 0 0.3% 0.5%
cerebrovasc ents
N
“@1) death 0 0 0 0 0.3%
hJ

Hemmm stroke and 0 0 0 0.3% 0
hypertension
Acute myocardial 0 0 0 0 0.2%
infarction
Infections 0 0 0 (0] 0.5%
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Pneumonia 0 0 0 0 0.2%

Aspiration 0 0 0 0 0.2%
Hemorrhagic pancreatitis | O 0 0 0 0.2%
Neoplasmata 0.3% (0] (0] 0.3% 0.2%0
Non-Hodgkin’s lymphoma | 0.3% 0 0 0.3% 0

(.
Prostate cancer 0 0 0

Renal failure 0 0 0

Note: the percentages in this table have been rounded off

0
0 \
Parkinson’s disease 0 0 0 0 0.2%
f03

Haematology

Laboratory findings and ECG é

The occurrence of abnormal haematology parameters at end o Qr premature study termination in patients
with normal haematology parameters at baseline were comp e for Numient and placebo treatment in ESPD
patients and Numient treatment and IR L-dopa+ treatm@’u ASPD patients. The proportion of patients with low
haemoglobin and haematocrit values under Numienﬁ ent tended to increase with time during the Phase 2
and 3 studies. An association between Numient §geatntent and anaemia can therefore not be excluded.

Chemistry QC)
Hyperglycaemia was the most frequentlé‘s rved abnormal chemistry parameter at the end of
1

study/premature study termination, @ ng in approximately 30% of ESPD and ASPD patients. Rates were
similar for Numient, IR L-dopa-+, cebo-treated patients within Phase 3 double-blind studies. No other
clinically relevant changes with ect to chemistry parameters have been observed.

Urinalysis has been condu@ both ESPD and ASPD patients. No clinical relevant abnormalities have been

observed. N Q
QS

ECG

The proportio tudy patients with any changes from baseline with respect to ventricular rate, PR-, QRS-,
QT-, RRq@.a TcF-interval within Phase 3 double blind studies and open label extension studies have been
sum i within the table below.

Changes from baseline with respect to most investigated ECG characteristics were comparable between
treatments. The PR-interval changed by 5 msec or more in 36-43% of Numient-treated patients across different
Phase 2 and 3 studies compared to 33% of placebo-treated patients in ESPD patients. 24% Of placebo-treated
patients experienced an increase in QRS interval compared to >30% of Numient -treated patients in different
Phase 2 and 3 studies.
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Table 35 ECG abnormalities

Phase 3 double blind studies Phase 2+3 studies
ESPD (n= 381) ASPD Open label extension
(n=290) Numient treatment
(n=703)
Numient Placebo Numient ESPD ASPD
TID
TID
Number of patients exposed 289 92 290 268 ? 35
+ Cn
\J
N
Ventricular rate, bpm, \Q\)
change from baseline 3.
< -10 11.7% 9.2% 9.2% @ 8.4% 12.0%
y ¥
-10to O 36.5% 33.3% SQ/o 33.1% 31.5%
9
0 to 10 39.0% 40.2% .3% 43.7% 43.0%
= 4
> 10 12.8% 17 17.1% 14.8% 13.5%
A
N
PR-interval, msec, \
change from baseline )
<-1 ’i%. % 43.0% 46.4% 36.2% 45.1%
-1to <5 ) % 24.4% 17.3% 20.4% 18.1%
= .9% .6% .3% 1% 9%
5 39.9% 32.6% 36.3% 43.1% 36.9%
QRS-interval, msec, QJ
change from baseline Q
(\‘
<0 34.0% 50.6% 46.7% 36.9% 45.7%
Oto <3 Q 31.2% 25.3% 21.3% 31.6% 18.0%
+ Cy
\ 34.8% 24.1% 32.1% 31.6% 36.3%
QT-inter:
chang baseline
<30 90.1% 80.5% 92.1% 92.0% 89.9%
>30 to 60 8.5% 14.9% 5.0% 7.6% 8.7%
>60 1.4% 4.6% 2.9% 0.4% 1.4%
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RR-interval, msec,
change from baseline
< -33 38.2% 42.5% 38.3% 43.7% 40.4%
-33 to <12 16.1% 18.4% 17.5% 16.7% 17.3%
> 12 45.4% 39.1% 44.2% 39.5% 42.3%
QTcF-interval, msec, >

- ¢
change from baseline \c.) -)
<30 92.6% 87.4% 92.9% 92,&&\ 93.0%
>30 to 60 5.3% 8.0% 5.0% W 5.3%
>60 2.1% 4.6% 2.1% \’6.8% 1.7%

QTcF= QT-interval corrected for heart rate
Safety in special populations
Age

Safety data with respect to Numient treatment have been anal
years, 65-74 years, 75-84 years, 85+ years. This analysis

patients separately. O

\

ESPD

The occurrence of adverse events in ESPD patj
represented within the table below. The occur
75-84 years, and 85+ were 65%, 67%,

tended to increase with age (1.5%
years).

different subgroups according to age: <65
en conducted for ESPD patients and ASPD

Table 36 Adverse events@%mature discontinuation upon Numient in ESPD by age

the conducted Phase 3 controlled studies has been
of adverse events in the age groups <65 years, 65-74 years,
nd 100% respectively. The occurrence of serious adverse events
f(@ nts aged < 65 years compared to 6.8% of patients aged 75-84

-‘ M Numient treatment

MedDRA Terms  +. 4 N Age <65 | Age 65-74 | Age 75-84 | Age 85+
Number of patiept ‘\‘ 135 107 44 3

AN\
Any adverse_evenl 65.2% 67.3% 70.5% 100%
Any seri iferse event 1.5% 5.6% 6.8% 0
Prematur udy discontinuation 16.3% 24.7%
Advers ent as reason for premature study discontinuation 8.1% 15.6%
Organ system adverse event
Blood and lymphatic system 0 0 0 0
Cardiac disorders 3.7% 5.6% 2.3% 0
Ear and labyrinth disorders 2.2% 0.9% 2.3% 0
Endocrine disorders 0.7% 0 0 0
Eye disorders 3.0% 0.9% 2.3% 0
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Gastrointestinal disorders 26.7% 29.0% 27.3% 66.7%
General disorders and administration site conditions 5.9% 12.1% 9.1% 33.3%
Hepatobiliary disorders 0.7% 0.9% 0 0
Infections and infestations 13.3% 12.1% 4.5% 0
Injury, poisoning and procedural complications 4.4% 2.8% 6.8% 0
Investigations 5.2% 4.7% 2.3% 0
Metabolism and nutrition disorders 3.0% 2.8% 4.5% 0
Musculoskeletal and connective tissue disorders 20.0% 5.6% 9.1% + 0
Neoplasms 0 0.9% 4.5% Q
Nervous system disorders 34.1% 40.2% 27.3% 7/
Psychiatric disorders 19.3% 20.6% 15.9%~ 3.3%
Renal and urinary disorders 3.0% 0.9% 2 3% 0
Reproductive system and breast disorders 0.7% 0 0
Respiratory, thoracic and mediastinal disorders 9.6% 1.9% _ ~®33A) 0
Skin and subcutaneous tissue disorders 7.4% 2.8%\ %9.1% 0
Surgical and medical procedures 0 1.99 N 0 0
Vascular disorders 3.0% 9.1% 0

ASPD

The occurrence of adverse events in ASPD patients in the condu

represented within the table below. The occurrence of adverse

75-84 years, and 85+ were 49%, 56%, 57%, and 80% res\
ea

tended to increase with age (2.7% for patients aged <

years; 20% in patients (n=5) 85 years and above).Qﬁ
emdt i

75!
)

e 3 controlled studies has been

ts'in the age groups <65 years, 65-74 years,
ly. The occurrence of serious adverse events

s compared to 8.9% of patients aged 75-84

Table 37 Adverse events upon Numient treg§tm n ASPD patients by age
f ad
\V Numient treatment
MedDRA Terms 6\) Age <65 | Age 65-74 | Age 75-84 | Age 85+
Number of patients P\ 296 201 56 5
Any adverse event Qe 49.0% 55.7% 57.1% 80.0%
N
Organ system adverse \ M
Blood and lymphatic sysie% 0 0.5% 1.8% 0
Cardiac disorders 4\, ¥ 0.7% 3.0% 3.6% 20.0%
Ear and labyrinth c{sts 0.7% 1.5% 1.8% 0
Endocrine diso \V 1.0% 0 0 0
Eye disorders - 1.4% 2.0% 1.8% 20.0%
Gastroi i a]'disorders 14.9% 15.9% 17.9% 60.0%
Gene ders and administration site conditions 8.1% 7.0% 8.9% 0
Hepa&ﬁry disorders 0 0 1.8% 0
Immune system disorders 0 0.5% 0 0
Infections and infestations 9.5% 6.5% 7.1% 20.0%
Injury, poisoning and procedural complications 4.7% 6.0% 3.6% 0
Investigations 3.0% 4.0% 0 0
Metabolism and nutrition disorders 1.0% 2.5% 0 0
Musculoskeletal and connective tissue disorders 8.4% 8.5% 8.9% 20.0%
Neoplasms 0 1.0% 1.8% 0
Nervous system disorders 20.3% 24.4% 23.2% 40.0%
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Psychiatric disorders 14.5% 14.4% 8.9% 0
Renal and urinary disorders 1.7% 3.5% 3.6% 0
Reproductive system and breast disorders 0.3% 2.5% 1.8% 0
Respiratory, thoracic and mediastinal disorders 2.4% 1.0% 5.4% 0
Skin and subcutaneous tissue disorders 2.7% 4.5% 3.6% 0
Surgical and medical procedures 0 1.0% 0 20.0%
Vascular disorders 3.0% 5.0% 1.8% 20.0%

O

Renal impairment

Study patients with abnormal kidney function (e.g. serum creatinine level 21.5x upper limib o %I) or
requiring dialysis were excluded from all Numient studies. According to the applicant, renal& iIrment is
considered unlikely to affect the PK of Levodopa, since renal excretion accounts for less t % of the overall
clearance of Levodopa. In clinical practice, the Levodopa dose generally does not ha@ adjusted in patients
with renal failure (LeWitt 2008). The applicant recommends that Numient is adminigt cautiously to patients
with severe renal disease. ®~0

Hepatic impairment

excluded from all Numient studies. The applicant does not expec vodopa affects the PK of Levodopa,
since Levodopa is predominantly cleared peripherally. Levod e in case of hepatic disease has not been
found to be associated with safety concerns, and Levodop en used in patients with hepatic disease
(Als-Nielsen et al. 2004).

Study patients with abnormal hepatic function (e.g. liver enzyme va : x upper limit of normal) were

The applicant recommends that Numient is admlnlstQ;utlously to patients with biliary obstruction or severe
hepatic disease.

Pregnancy and lactation 0

There are no adequate or well-controlled s with Numient in pregnant women. One pregnancy was reported
in the Numient Clinical Development am. In the Phase 1 healthy volunteer study IPX066-B10-01, there
was a positive pregnancy test rep r a 22-year-old subject 1 week after a single dose of Numient (245 mg)
was administered. Twin boy ellvered at term via Caesarean section. No abnormalities were noted at
birth. The Apgar score was r both infants. No further information was available regarding the pregnancy or
outcome.

Safety related to d Qg interactions and other interactions
.

No formal dru and drug-disease interaction studies with Numient were conducted. It was assumed that
drug interagt ith Numient would be consistent with these of other Levodopa-Carbidopa products.
The ce of adverse events by any concomitant use of dopamine agonists, amantadine, and type B

monoamne oxidase inhibitors was analysed. Only concomitant use of type B MAO- inhibitors was associated
with a changed occurrence of adverse events (see Table 40).
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Table 38 Adverse events reported by 23% of IPX066 study patients whether or not using MAO
inhibitors — type B in Phase 3 controlled studies

-~

Number (%) of Subjects
IPX066 Total Exposed
Early PD Advanced PD Overall PD
(N=289) (N=358) N=847)
MAOI-B Use MAOIB Use MAOI-B Use
Adverse Event No Yes No Yes No Yes
Preferred Term N=1204) (N=85 (N=401) (N=157) (N =605) (N=242)
At least 1 AE 129(63.2) | 65(76.5) 202 (504) 91 (58.0) 331(54.7) | 156 (64
AE Rates Higher Without MAQI-B Use (Overall PD) A -
Headache 27(13.2) 9(10.6) 20 (5.0) 4(25) 47(78) l s ;,})
AE Rates Higher With MAOI-B Use (Overall PD) ‘X’
Nausea 31(15.2) 21 (24.7) 23(5.7) 13(8.3) 54 (&)} 34(14.0)
Dizziness 22 (10.8) 18(21.2) 14(3.5) 10(6.4) ‘ 3@)' 28 (11.6)
Dyskinesia 5Q.5) 6(7.1) 22 (5.5) 13 (83)@27 4.3) 19 (7.9)
Dry Mouth 2(1.0) 10 (11.8) 922 i ) 11 (1.8) 13549
Insommnia 9(44) 8(94) 16 (4.0) Q 25(4.1) 13(54)
Fall 3(1.5) 224 922 a 6.4) 12 2.0) 12(5.0)
Hallucination 1(0.5) 3.5 512 ‘\ 8(5.1) 6 (1.0) 11 4.5
Dharrhoea 3(L3) 447 ® 6(3.8) 9(1.3) 104.D
Vomiting 40 509 él\'_) 532 9(1.5) 10(4.1)
Constipation 6(2.9) 4 (4.7)@'8 2.0 532 14(23) 9(37
Sommolence 5Q.5) ’.m 3007 3i(19) 8(13) 9(3.7
Pain in extrenuty 2(1.0) 1) 30D 2(13) 5(08) 8(33)
Anxiety 420 7.1 12 (3.0) 2(13) 16 (2.6) 8(33)
Abbreviations: AE = adverse event. w on's disease; MAQI-B = Monoamine Oxidase Inhibitor — Type B.
Discontinuation due to g&vents

76.4% Of patients V\‘it

studies. In early st

respectively. T &
(11% in ESPD

son’s disease treated with Numient completed this treatment in Phase 2 and 3

advanced stage Parkinson’s disease these percentages were 79% and 75%

(1.4% f @ and 4.8% for ASPD).

Rega

frequent reasons for discontinuation during Numient treatment were: adverse events
.1% in ASPD), withdrawal by subject (4.3% in ESPD; 7.6% in ASPD), and lack of efficacy

PD patients in Phase 3 double blind studies, the predominant reason study patients discontinued in

the 2 higher Numient dose groups was due to an adverse event (245 mg Levodopa in Numient, 14.4%, and 390
mg Levodopa in Numient, 15.3%); whereas the predominant reason in the placebo group was lack of efficacy
(13.0%). Other reasons for premature study discontinuation were comparable for the investigated Numient and

placebo treatment.

Premature study discontinuation upon double blind study treatment was 6.6% for Numient and 5.2% for IR

L-dopa+ treatment.
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Table 39 Overview of patient disposition in clinical studies with Numient

Phase 3 double blind studies Phase 2+3
studies
ESPD (n= 381) ASPD (n=290) Numient
treatment
(n=978)
Numient | Numient | Numient | Placebo | Numient IR ESPD ASPD
145mg 245mg 390mg TID L-dopa+ >
TID TID TID @
*
Number of 87 104 98 92 290 192 350 N 8
patients O
exposed \0
"v
Premature 17.2% 20.2% 24.5% 22.8% 6.6% 5.2(}0 21.1% | 25.0%
study treatment %
discontinuation
AN
Reason W’
Adverse event 5.7% 14.4% 15.3% 4.3% @Q 1.6% 10.9% | 8.1%
V.
Death 0 1.0% 0 0 \QD 0 0.6% | 0.8%
Protocol 1.1% 0 2.0% OO 0.7% 0.5% 0.9% 1.4%
violation QQ
Non-compliance | O 1.0% 1.0"/(}. 0 0.3% 0.5% 0.6% 0.6%
with study drug
Lack of efficacy | 4.6% 0 199% 13.0% 1.0% 1.0% 1.4% 4.8%
Lost to 1.1% 1.00/& 0 0 0 0.5% 0.9% | 0.2%
follow-up Q
Withdrawal by 3.4% 0% 3.1% 4.3% 2.1% 1.0% 4.3% 7.6%
study patient
.‘(‘\
Other N @ 1.9% 2.0% 1.1% 1.4% 0 1.7% | 1.4%
N
N\

2.6.1.

Safety

well as open label studies, with a maximum duration of 15 months. Within different studies the effects of
Numient treatment have been compared to other drug treatment for Parkinson’s disease, such as IR and CR
L-dopa+, and CLE. Effects of Numient treatment have been compared to placebo treatment in ESPD patients but

sion on clinical safety

not in ASPD patients.

umient treatment has been determined in different randomized, double-blinded clinical studies as

350 ESPD and 628 ASPD patients have been included. 74% of ESPD patients and 69% of ASPD patients
experienced any adverse events.
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The occurrence of adverse events increases with increasing doses of Numient. In a placebo-controlled Phase 3
study in ESPD patients (study IPX066-B08-05) the occurrence of any adverse event was 56%, 72%, and 71%
for respectively thrice daily 145, 245, and 390 mg Levodopa in Numient treatment. Whether this also applies to
ASPD patients was unclear. The maximum tolerated Numient dose in clinical studies in ASPD is also unclear. In
additional analyses, no clear pattern was demonstrated between the occurrence of adverse events and Numient
dosage in ASPD patients. The Applicant demonstrated that premature study dropout in patients who received
>1,960mg Levodopa per day is within the same range as observed in the overall study population. Premature
study dropout due to adverse events was also comparable. The occurrence of adverse events also t ed to

increase with advancing age. With respect to ESPD 65% of patients under 65 years of age (n=135) enced
adverse events compared to 67% of patients aged 65-74 years of age (n=107), and 71% of Eat'% patients
aged 75-84 years of age (n=44). 49% Of ASPD patients under 65 years of age (n=296) exp& ed adverse
events compared to 56-57% in patients aged 65-84 years of age (n=257) and 80% of iehts aged 85 years
and above (n=5).

The most frequently observed adverse events in Phase 3 controlled studies amon and ASPD patients
concerned nervous system disorders (ESPD: 30-35%; ASPD: 10%), gastrointegsi isorders (ESPD: 24-28%;
ASPD: 7.9%), psychiatric disorders (ESPD: 12-19%; ASPD: 10%), infections aQd infestations (ESPD: 11-20%;
ASPD: 7%), and musculoskeletal and connective tissue disorders (ESPD: 3% ; ASPD: 6%). Differences in
occurrence of adverse events between ESPD and ASPD patients is li %be partially due to differences in
exposure time between these patients: 57% of ESPD patients w& sed to Numient for at least one year

compared to 27% of ASPD patients.

Because of the prolonged action of Numient compared to I& opa+, adverse events are also expected to
persist for a prolonged time. Dyskinesia is a common ad @ e event of all L-dopa+ products. Within the Numient
studies, 4% of ESPD patients and 9% of ASPD patiedits\eXperienced dyskinesia. In ESPD patients dyskinesia
tended to occur more frequently upon higher Nl@ses (2%, 4%, and 5% for 145, 245, and 390 mg
Levodopa in Numient thrice daily). None of the (ol o-treated patients experienced dyskinesia, indicating that
the dyskinesia are related to Levodopa-Carikid@pa treatment. Most dyskinesias were mild to moderate. Because
of this and the fact that Numient treat as associated with a decrease in ‘OFF’ time with improved motor
function (see clinical efficacy), the oc@ence of dyskinesia is not considered detrimental for this application.

Headache was the most freque erved neurological adverse event (13% of ESPD patients and 5% of ASPD
patients) in Phase 2 and 3 s&%es. eadache is also considered a common adverse event within the SmPC of CR
L-dopa+ product Sinemet o‘l’o‘i’

Psychological advers‘@ls have been reported by 3% of ESPD patients and 6% of ASPD patients in Phase 2

and 3 studies. Ti @ frequently observed psychiatric adverse events in these studies were insomnia (ESPD

9%; ASPD 5%§iety (ESPD 3%; ASPD 5%), somnolence (ESPD: 4%; ASPD: 1%), hallucination (ESPD: 1%;

ASPD: 4%) epression (ESPD: 3%; ASPD: 2%). The occurrence of sleeping disorders is relevant with
@ng and the use of machines.

respe@

Cardiovascular and cerebrovascular ischaemic adverse events were experienced by 3% of ESPD patients and
2% of ASPD patients. These events tended to occur less frequently upon higher Numient doses (5% for 145 mg
Levodopa in Numient TID, compared to 3% and 0% for 245 mg and 390 mg Levodopa in Numient). Within the
Numient development program, there appeared to be no direct association between Numient treatment and the
occurrence of these adverse events. It is however remarked that patients with any arrhythmia after a
myocardial infarction were excluded from study participation. In the SmPCs of other L-dopa products registered
by a centralized procedure (e.g. Stalevo®) or non-centralized procedures (e.g. Madopar®, Sinemet) it has been
indicated that caution is needed in patients with a positive cardiovascular history. Despite the findings within the
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Numient development program, cardiovascular risk is considered to be increased in patients treated with
Numient.

Melanoma prevalence was found to be higher in patients with Parkinson’s disease than in the general population
(Bertoni et al. 2010; Paisan-Ruiz 2010). Probably for this reason, patients with malignant melanoma or a
suspicious undiagnosed skin lesion have been excluded from clinical studies with respect to Numient. One ESPD
patient treated with thrice daily 390mg Levodopa in Numient was diagnosed with a melanoma at study day 10.
Though it is unknown whether the development of this melanoma was due to Numient treatment, tr‘gaems
unlikely.

Haematological and chemical parameters, ECGs, and vital signs were in general comparable b different
L3

treatments. There was noclinically important safety risk of Numient with respect to these out However an

increased occurrence of anaemia upon prolonged Numient treatment cannot be exclude he incidence of

anaemia under Levodopa is well-known for other L-dopa+ products this may be megt n the SPC.

The effects of Numient have not been investigated in patients with renal/hepaticul&c ent or pregnancy and
lactation. For this reason, a cautious approach is recommended when Numienjs inistered to patients with

these conditions.

The occurrence of adverse events increased if Numient treatment was giated with treatment with type B
MAO inhibitors. For this reason, combination of Numient with selec e B MAO-inhibitors should be
monitored for potentiation of the effects of L-dopa and orthosta ension and the dose may need to be

adapted accordingly. O
™

Serious adverse events have been observed in 6% of ESE. nts and in 11% of ASPD patients upon Numient
treatment in Phase 2 and 3 studies. Twice as many atients compared to ESPD patients died upon
Numient treatment in these studies (1.3% vs. 0,6%

Numient doses and dosing frequency remaine r&vely stable in the open-label extension studies (see clinical
efficacy section). This finding indicates t @ment treatment —once tolerated- continued to be tolerated with
time. : >

With respect to ESPD, 4.3%, 5.7% %, and 15.3%, of patients treated with placebo, Numient 145mg
(n=87), , Numient 245mg (h= nd , Numient 390mg (n=98) discontinued study treatment prematurely
because of adverse events. e@sults show that premature study discontinuation because of adverse events
tended to be higher for N treatment compared to placebo treatment (6-15% vs. 49%). Premature study

discontinuation also ¢egd 0 be higher for higher doses of Numient treatment.

Up to 23% of pat'e\ts scontinued the study upon conversion of pre-study L-dopa+ treatment to Numient and
further optimi of Numient treatment. The precise reasons of this premature study discontinuation were

unclear. In g Whal analyses, the Applicant demonstrated that the 3 most common reasons for discontinuation

during tr nt conversion into Numient were: adverse events (4.5%), lack of efficacy (3.8%), and
withdr by subject (3.5%).

Within studies IPX066-B09-02, IPX066-B09-06 Part 1, and IPX066-B11-01, Numient dose was back-titrated in
only one patient who discontinued prematurely during the dose conversion phase. Hence, back-titration of
Numient dose was not a major reason for premature study discontinuation during the dose conversion phase
into Numient. In additional clinical dosing and PK analyses, the Applicant demonstrated that premature study
discontinuations were not due to under- or overdosage of Numient.
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General measures to avoid premature study discontinuation were initially unclear. The Applicant explained that
such measures involved: selecting and training of experienced study staff, providing protocol-specific dosing
guidelines to the clinical sites, allowing Numient dosing to be individualized during dose conversion, and
frequent and regular communication with study patients by clinical site staff via the telephone between clinic
visits.

The occurrence of adverse events upon Numient treatment appears to be comparable to that of other L-dopa+
products. This is supported by additional safety analyses with respect to the occurrence of adverse eyents for
different L-dopa+ formulations. It was initially unclear to what extent the nature and frequency of a e
events upon Numient treatment differs from that of other CR L-dopa+ products such as Sinemet

additional analyses, the Applicant demonstrated that insomnia appeared to be reported mo ently on
Numient treatment, whereas dyskinesia, confusion, and dystonia were reported more frequ ’&n CR L-dopa+
treatment. Differences in occurrence of insomnia were minor (Numient: 3.4%; Sinemet G Q .2%; difference:
2.2%). Considering this, and also that ‘OFF’ time was reduced by 1 hour or more i@al studies, and the
occurrence of several other adverse events was lower for Numient treatment com to Sinemet CR®, minor
differences in occurrence of insomnia are considered acceptable. Moreover, aiagﬁg about somnolence and

episodes of sudden sleep onset have been proposed in the SmPC.

2.6.2. Conclusions on the clinical safety g

In general, the safety profile of Numient is in line with that of OGletered L-dopa+ products. The occurrence
of adverse events increased with age.

In ESPD patients it has been shown that the occurrencdverse events increases with higher doses of
Numient (dose dependency). Whether this also appifgs % ASPD patients was not clarified. The maximum
tolerated Numient dose in clinical studies was als§ not clarified. In additional analyses, no clear pattern was
demonstrated between the occurrence of ad elevents and Numient dosage in ASPD patients. The Applicant
demonstrated that premature study drop l’éASPD patients who received >1,960 mg Levodopa per day is
within the same range as observed in traII study population. Premature study dropout due to adverse
events was also comparable. Prem tudy discontinuation in ASPD patients was found to occur more often
with higher Numient doses upon onversion and during treatment.The fact that up to 23% of ASPD patients
discontinued their study paricip n upon treatment conversion of their previous L-dopa+ treatment into
Numient demonstrates th I\treatment conversion is problematic in a considerable proportion of patients. In
additional analyses, th B%ant demonstrated that the 3 most common reasons for discontinuation during
treatment conversi mlumient were: adverse events(4.5%), lack of efficacy (3.8%), and withdrawal by
subject (3.5% tgc;ﬁght argue that Numient doses were not adequate. However, the Applicant demonstrated
in some additi alyses that patients who discontinued study treatment during treatment conversion had

neither rgc 00 high or too low Numient doses.

Despi an increased cardiovascular risk was not observed in the clinical studies within the Numient
developrient program the warning with respect to the use of L-dopa+ in cardiovascular compromised study
patients still applies considering this is a class effect. Moreover cardiovascular compromised patients have been
excluded from the trials.

The Numient doses in the open-label extension studies indicated that treatment with Numient—once tolerated-
continued to be tolerated with time.
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The occurrence of adverse events upon Numient treatment is comparable to that of other L-dopa+ products.
This is supported by additional safety analyses with respect to the occurrence of adverse events for different
L-dopa+ formulations.

An increased incidence of anaemia upon prolonged Numient treatment cannot be excluded. As the occurrence of
anaemia under L-dopa is well known this is included in the SmPC.

2.7. Pharmacovigilance system t

The Rapporteur considers that the Pharmacovigilance system as described by the applicant fulfils
requirements and provides adequate evidence that the applicant has the services of a qualiﬁx son
responsible for pharmacovigilance and has the necessary means for the notification of azf&v

suspected of occurring either in the Community or in a third country. Q

The CHMP received the following PRAC Advice on the submitted Risk Manﬂem nt Plan:

rse reaction
2.8. Risk Management Plan

The PRAC considered that the risk management plan version 1.2 is ble. The PRAC endorsed PRAC
Rapporteur assessment report is attached.

The CHMP endorsed this advice without changes. OQ

The CHMP endorsed the Risk Management Plan versionéw h the following content:

Safety concerns \'Q
O
Summary of safety concerns \}

o Dyskinesias
+ Pswhosisassociated events
¢ Impulsive control disorders (ICDs)
¢ Orthostatic hypotension
¢ Sudden onset of sleeplsoranolence
+  Newroleptic malignant syndrowe (NIVIS)

ye.

Impo rtant identified risks
(Recogrised class effects wat

+  Delanoma

* HNone

Missing information s None
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Pharmacovigilance plan

The pharmacovigilance regarding the risks associated with the treatment of Numient will be addressed through
routine pharmacovigilance activities. No post-authorisation study is planned.
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Risk minimisation measures

Safety concerns Routine risk minimisation measures

Additional risk
minimisation
MEASUTES

Section 48 of the SPC identifies dyskinesias as a comrmo

Undesirable effect of LD-CD treatment. Sections 42, 44 and 4.5 o
the SPC recommend careful dose titration with close monitoring
during the dose adjustment period for the appearance or worsening o
dyskinesia, and the PIL will reflect this under Section 2.

Dyskinesias

Psychosis associated events are recognized to occur in PD patients o
LDLD. Available data have not hig hlighted an increased frequency o
seventy of hallucinations or related events with NMumient compare
with other LD-CD preparations. There is a warming in Section 44 o
the SPC recoramending monitoring patients for new or worsening
mental status and behavioural changes and monitoring concomitant
medications for worsening of Parkinson’s motor symptoras. Guidance
is provided in Section 4.8 of the SPC noting confusional state a
hallucintations are coramon and psychotic episode and agitation
UNCOMIAON.

Psychosis  associated
pvents

Mone

NS
O
&

K

[rapulse control

Impulse control disorders are uncoranon in PD patients treate&dt
disorders (ICDs)

doparainergic agents including LD-CD  rmedicinal pro
Section 4.8 of the SPC). A wvery small nuraber of this
have been reported in subjects taking Nuraent. C
indicate that Mumient is associated with an increa

with other LD-CD medicinal products.

There is a waming in Section 44 of tm% recorare nding|
monitoring of patients for the dewel t of impulse control
disorders. Section 2 of the PIL rec patients inform theix
phisician of the developraent of urge chave ina way unusal to
himself. A warning in Section &t'he IL details the manifestations
of the irapulse control disorde\

ompared

Orthostatic

hypotension with concomdtant :Q type B rmonoamine oxidase inhibitors

resulfing in severe '@g ftic hypotension. Orthostatic hypotension is
a cormmon effec $-CD, which is referenced in Section 4.8 of the
SPC and Secfi f the PIL.

3 a drug-dmg interaction nf]evodopul None

Levodo

sudde s

the
o

Sleep  distwbances
(sudden onset of]
Elee plsormnolence )

has §gen associated with somnolence and episodes of]

nset which are coraron and referred fo in Section 4.8 o
Section 4 of the PIL. & small number of cases have bee
el with Nurwent but current data do not indicate that Numient is
ted with an increased risk compared with other LD-CD

\ ducts. Warmings in Sections 4.4 and 4.7 of the SPC recommend
6 ¥ patients refrain from dnving or engaging in activities where impaired
\@ alertness may put themselves at risk of serious injury. The PIL will

+ C

MNone

Although no cases of newoleptic rmalignant syndrorae (MIVIS) have
been reported with Numient, this is a recognised, albeit uncormon,
class effect of LD and doparuine agonists. & warning in section 4.4 of]
the SPC recommends mornitoring patients when LD-CD medicina
product dosing is reduced abruptly or discontinued. These side effects
are detailed in Section 4 of the FIL.

also reflect these warmings in Section 2.
oo
pralignant- syndrome

NMS)

Mone

Assessment report
EMA/CHMP/672104/2015

Page 94/105



Additional risk

Safety concerns | Routine risk minimisation measures minimisation
measures
Melanoma While melanoma is uncommon (see Section 48 of the SPC and None

Section 4 of the PIL), a waming in Section 44 of the SPC
recommends periodic skin examinations to identify melanoma in
Parkinson’s patients. Section 2 of the PIL directs patients to inform
their physician if the v have had a history of melanoma.

2.9. Pharmacovigilance 6
&
N\

The CHMP considered that the pharmacovigilance system summary submitted @ applicant fulfils the

Pharmacovigilance system

requirements of Article 8(3) of Directive 2001/83/EC. 0
2.10. Product information K z
2.10.1. User consultation QQ

The results of the user consultation with target patient grou% he package leaflet submitted by the applicant
show that the package leaflet meets the criteria for rea ility as set out in the Guideline on the readability of
the label and package leaflet of medicinal products f an use.

>
KO

Beneficial effects

3. Benefit-Risk Balance

Numient provides an onset ol\actiofy which is similar to the one of IR L-dopa+ formulations, but at the same time
offers a prolonged durati(?, e effect which allows for less frequent dosing. These benefits are considered
important advantages@ product for the patients.

Pharmacokineticr, studies demonstrated that the initial rate of absorption of the modified release

Levodopa-Carhj product Numient was similar to that of IR Levodopa-Carbidopa (see Figure 4). This is
logical, as

modified e Levodopa-Carbidopa components of Numient are released subsequently in different parts of

evodopa-Carbidopa component is the first component of Numient to be released. The two
the g testinal tract. In line with this mechanism, Levodopa concentrations above 50% of Cmax were
maintained longer with Numient (4.9 hrs) as compared to IR L-dopa+, CR L-dopa+, and CLE (1.5, 2.1, and 2.1
hrs respectively). Following multiple dosing of Numient in patients, levodopa had lower peak-to-trough
fluctuations as compared to IR L-dopa+ (1.5 versus 3.2), while the accumulation of levodopa was minimal after
both Numient and IR L-dopa+. These findings support the claim that levodopa has a more uniform plasma level
after use of Numient compared to IR L-dopa+ which translates into the benefit of improved functioning of the
patients, because of improved symptom control.
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The pharmacodynamic results of study IPX066-B08-11 support the claim that the onset of effect in time of
Numient was similar to that of IR L-dopa+ and that Numient has a longer duration of effect as compared to IR
L-dopa+ treatment. Between 3 and 6-7 hours post-dosing of a single administration of Numient the number of
alternative finger taps was higher for Numient compared to IR L-dopa+ treatment (see Table 6). Since the
effects of Numient treatment lasts for about 6-7 hours, dosing 3-4 times per day would be sufficient. Within the
Numient development program, all ESPD patients received thrice daily Numient treatment and less than 10% of
ASPD patients received Numient treatment more than 4 times a day. Thus the recommended dosing frequency
of Numient (3-4 times per day) is lower than that of IR L-dopa+ (which needs to be dosed approxima every

2 hours) and this is an important benefit of the product. @

Early stage Parkinson’s disease (ESPD) . 6

The clinical effects of Numient in ESPD patients have been investigated in one placebo-c led study (study
IPX066-B08-05) and in an open-label study (study IPX066-B09-03). The beneficial e umient as well as

the most important study outcomes within these studies are stated below.

Change in UPDRS II-111 score 0

Numienthas shown benefits in improving both the self-assessed activities of d life (UPDRS part Il) and the
clinician-scored monitored motor evaluation (UPDRS part Il1l) of ESPD &ts. This was demonstrated by the
clinically meaningful and statistically significant differences in the dec UPDRS II-111 scores, measured for
each of the three evaluated doses of Numient, as compared to pIQ Table 12).

Positive results in two other relevant endpoints support the b 18s of Numient in this population. These were
the percentage of patients with decrease of at least 5 pointsWRS I1-111 score and proportion of patients with
an improvement in UPDRS II-111 score of at least 30%. proportions (51-58% for Numient) of patients with
an improvement of at least 30% tended to be highe? that for placebo treatment (12%). In the open-label
extension phase of study IPX066-B08-05, stud X066-B09-03, mean UPDRS II-111 scores at baseline (24.7)
remained relatively constant on Numient treat@y&—os after 9 months of follow-up) confirming the observed
effect. 0

PDQ-39 score 6

Numient improves the quality of lif; PD patients as confirmed by the results on PDQ-39 scores at the end
of the study period as compare e baseline. All three doses of Numient caused a statistically significant
decrease of the PDQ-39 sco b@: to 6 points while the score of the patients on placebo increased by 0.6
points. These results wer med in the open-label extension phase of study IPX066-B08-05, study
IPX066-B09-03, wharelth ean PDQ-39 scores at baseline (21.4) remained relatively constant after 9 months
of Numient trea&m@— .7 after 9 months of follow-up).

2

ndary outcomes PGIl-scores, CGl-scores were consistent with that of the primary endpoint

PGI- and CGI-
Results of
(change RS II-111 score). As observed with respect to the primary endpoint, changes from baseline for
ary endpoint were larger for each Numient treatment group compared to placebo treatment. A dose
effect was not observed.

In summary, as expected for an L-dopa+ formulation, Numient is effective in EPSD. Treatment effects of
Numient persisted over time during the 9-month open-label extension study.

Advanced stage Parkinson’s disease (ASPD)

Treatment conversion into Numient
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The dose conversion schemes proposed by the Applicant with respect to the conversion of IR L-dopa+ and CLE
treatment into Numient were agreed. These were justified by additional PK analyses, demonstrating that the
bioavailability of Levodopa regarding the proposed Numient doses is between the lower and upper limit of
Levodopa bioavailability of the respective IR L-dopa+ or CLE dose ranges. Additionally, in the clinical studies
with a treatment conversion phase it was demonstrated that premature study dropout during treatment
conversion into Numient was neither due to overdosing nor due to under-dosing.

e Numient versus IR L-dopa+

Changes in ‘OFF’ time 6

The beneficial effect of Numienton ‘OFF’ time as a percentage of waking hours at baseline Was‘g%gfo the one
observed for the IR L-dopa+ treatment group. In the comparative treatment phase, the red n ‘OFF’ time
as a percentage of waking hours was larger, and clinically and statistically significant f ient treatment

compared to IR L-dopa+ treatment (13.1% vs. 6.2%; p< 0.0001 - see Table 24.
20

ely 6 hours) for both

At baseline, the ‘OFF time as percent of waking hours was 36-37% (i.e. ap%
ersion into Numient, the

treatment groups. After dose adjustment of IR L-dopa+ and subsequent do

effects of adjusted IR L-dopa+ treatment were compared with those of optimi Numient treatment during a
comparative treatment phase of 13 weeks. At the end of the study, * ime was reduced by 2.2 hours on
Numient treatment and by 1 hour upon IR L-dopa+ treatment. This gl nce was statistically significant (p<

0.0001). A reduction in ‘OFF’ time of at least 1.5 hours has been o in 55.2% of Numient treated patients
compared to 38.5% of IR L-dopa+ treated patients (p= 0.000; ee Table 24).

In line with the observed reductions in ‘OFF’ time, the increa ‘ON’ time without dyskinesia from a baseline

value of 8.4-8.5 hours were larger for Numient treatn@ (+1.6 hours) compared to IR L-dopa+ treatment

(+0.8 hours; p=0.0478). Q

Change in UPDRS II-111 scores

The benefits of Numient in ASPD patients, e

motor evaluation, were shown by a clini

was larger for Numient treatment co

Table 24. K

PDQ-39 score Q
S

Similarly to ESPD patientssi PD the positive effect on quality of life as measured by PDQ-39 scores was

d in an improvement of ADL and clinician-scored monitored
d statistically significant decrease in UPDRS II-111 score, which
to IR L-dopa+ treatment (mean difference -3.5; p< 0.0001) (see

statistically significantlyar for Numient treatment compared to IR L-dopa+ treatment (see Table 24).
>

PGI- and CGl-scor \

For the endpoi ’s\ ring the patients’ and clinicians’ global impression there was a positive effect of Numient
as compared t -Dopa+ treatment. Much to very much improved PGl-scores were reported by 38.5% of the
patients n@uient treatment compared to 17.4% of the patients on IR L-dopa+ treatment. Similarly, much to
very c proved CGIl-scores were reported by 40.0% of patients on Numient treatment compared to 13.7%
of patients on IR L-dopa+ treatment.

In summary, the benefits of Numient in ASPD patients were demonstrated by the greater reduction in ‘OFF
time, and the more substantial improvement of UPDRS II-111 and PDQ-39 scores as compared to IR L-dopa+
treatment. The clinical relevance of these observations was confirmed by the fact that much to very much
improved PGl-scores were reported by 38.5% of the patients on Numient treatment compared to 17.4% of the
patients upon IR L-dopa+ treatment. Similar results were obtained with respect to CGl-scores.
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After dose conversion of CLE into Numient treatment, similar results have been obtained with respect to the
reduction in ‘OFF’ time and UPDRS II-111 score for Numient compared to CLE treatment. ‘OFF’ time was also
found to be significantly reduced on Numient treatment compared to pre-study CR L-dopa+ treatment.

e Open-label extension studies with Numient treatment

313 Patients of the 349 ASPD patients enrolled in study IPX066-B09-03 (89.7%) completed this study. 66 of the
74 patients enrolled in open label extension study IPX066-B09-06 Part 2 (89.2%) completed this study. Hence,

Numient treatment discontinuation rate was <15% in these studies, supporting the claim of effic in this
population. UPDRS I1I-111 scores remained stable for ASPD patients in study IPX066-B09-03 (+O0. nth 9
compared to a baseline score of 28.1) and study IPX066-B09-06 Part 2 (+1.4 at month 6 comPa baseline
score of 28.6) which also confirms the benefits of the treatment with Numient. K\

Uncertainty in the knowledge about the beneficial effects. O

Early stage Parkinson’s disease (ESPD) ®

The comparative efficacy of Numient to IR L-dopa+ could not be concluded upo, ste of the lack of an active
comparator in the ESPD development plan.

Six study patients were removed from study site 202 within study IPX@&O&OS because the UPDRS ratings
performed at this site differed significantly from the sponsor’s ex| (6]

ratings. The Applicant indicated that these 6 study patients wer in the statistical analyses. Sensitivity
analysis indicated that the inclusion or exclusion of these Q@ id not impact on the overall results.

ns about the performance of these

Advanced stage Parkinson’s disease (ASPD)
;E

in study IPX066-B09-02, ‘OFF’ time decreased with

During the 3-week IR L-dopa+ dose adjustment periQ
ateau. Because of this it could be assumed that ‘OFF’ time

0.3-0.5 hours. The reduction in ‘OFF’ time did nﬂ
could have decreased further after additional dosg adjustment of IR L-dopa+ treatment.

@

Following dose conversion of pre-study L-, treatment into Numient treatment, beneficial effects have been
observed such as reductions in ‘OFF’ g cannot be concluded whether the 6-week dose conversion period

is long enough to optimize Numie ment in patients.

The study design of the ASRD s%s may have led to an unfair comparison considering that the IR L-dopa+
optimization appears inco xe ereas during the conversion from IR L-Dopa+ to Numient patients where
titrated up to the maxi umient dose. Moreover only patients who tolerated Numient were selected for
randomization. It ap‘ at that efficacy of a maximum dose of Numient was compared to a hon-optimized
dose of IR L-do ingteéad of comparing equivalent doses of IR L-dopa+ and Numient. The Applicant however,
demonstrated eatment effects in general were consistent irrespective of the choice of baseline at study
entry, dose sion or baseline at randomization.The open-label switching study IPX066-B11-01 converting
from C Qa+ to Numient was a small study: only 43 ASPD patients were included. Exploratory
PK-ph odynamic analyses have been conducted in 12 patients. Because of the limited amount of study
participants, confidence intervals around effect estimators will be wider than if it were the case to include more
ASPD patients. The design of the study and the limited number of included patients did not allow for firm
conclusions to be made about the efficacy of Numient as compared to CR L-dopa-+.

No dose conversion table for the conversion of CR L-dopa+ treatment into Numient was proposed in the SmPC,
because of the limited data available. It is indicated that initial doses from the conversion table of IR L-dopa+
into Numient may be used. These initial doses may need to be decreased by about 30% for the conversion of CR
L-dopa+ treatment into Numient. Though some more guidance with respect to the conversion of CR L-dopa+
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into Numient would have been desirable, Numient dosing in clinical practice is ultimately determined by the
patient’s clinical response. Because of this, the guidance currently provided in combination with clinical
surveillance is considered sufficient with respect to the conversion of CR L-dopa+ into Numient.The effects of
missing values on the outcomes of studies IPX066-B08-05 and IPX066-B09-02 were unclear. However, both by
using the baseline observation carried forward approach and the worst observation carried forward approach the
applicant demonstrated that differences in treatment effects between the proposed L-dopa+ and placebo
treatment remained statistically significant in ESPD patients (study IPX066-B08-05). This also applies to
‘ON’/’OFF’ time outcomes in study IPX066-B09-02 (ASPD patients) in which the effects of Numient tment
have been compared with IR L-dopa+ treatment. Hence, treatment effects were consistent irres of the

imputation methodology. . 6
Risks é

Unfavourable effects ®
A total of 350 ESPD patients and 628 ASPD patients have been exposed OUmient treatment in the
development programme. 57% of ESPD patients have been exposed to Numie atment for at least one year,

compared to 27% of ASPD patients. K

Across the different studies (IPX066-B09-02, IPX066-B09-06 Part @PXOGG—Bll—Ol), up to 23% (range
13-23%) of the study patients discontinued treatment during th sion phase. In an additional analysis,
the Applicant demonstrated that adverse events (4.5%), Iack@acy (3.8%), and study withdrawal (3.5%)
were the most common reasons for premature study discongi ion.

After dose conversion of pre-study L-dopa+ treatment Numient, initial Numient doses were allowed to be
changed to an optimal dose. It was clarified that dur@reatment conversion, Numient dose was back-titrated
in only one patient who discontinued premature&ur ng the dose conversion phase. Hence, back-titration of
Numient dose was not a major reason for pre@J e study discontinuation during the dose conversion phase

into Numient.

In ESPD patients the occurrence of a events increased with the increase in dose of Numient in this fixed
dose study. Within study IPX066-B , 56.3%, 72.1%, 71.4% of ESPD patients experienced adverse events
on 145mg (n=87), 245mg (n= nd 390mg (n=98) of Levodopa in Numient thrice daily. Similarly, 72.8%

of placebo-treated ESPD paNts =92) experienced adverse events.

L 4
adverse events and

*
The occurrenc%} erse events also tended to increase with advance in age. 65.2%(n= 135) of the ESPD

patients age 64 years experienced adverse events, compared to 67.3% (n=107) of the patients aged
65-74y @.5% (n=44) of the patients aged 75-84 years and 100%(n=3) of the patients aged 85 years or
abov espect to ASPD patients, 49.0% of the patients aged up to 64 years (n= 296) experienced adverse
events, dompared to 55.7% of the patients aged 65-74 years (n=201), 57.1% of patients aged 75-84 years
(n=56), and 80.0% of the patients aged 85 years or above (n=5).

The Applicant demonstr, @'an additional analysis that there was no clear pattern between the occurrence of
ient dosage in ASPD patients.

Up to 23% of the patients discontinued their study participation upon conversion of pre-study L-dopa+
treatment into Numient treatment. 12.7% of the ASPD patients discontinued prematurely in study
IPX066-B09-02 prematurely during treatment conversion of IR L-dopa+ to Numient. In 23/57 cases (40.4%)
this was because of adverse events.
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Study discontinuation because of adverse events tended to be higher for higher dosages of Numient treatment
compared to placebo treatment. 5.7% of the patients treated with 145 mg Levodopa discontinued study
treatment because of adverse events. Respective proportions of the ESPD patients discontinued study
treatment who received 245 mg and 390 mg Levodopa within Numient thrice daily were 14.4% and 15.3%
respectively. 4.3% of the placebo-treated ESPD patients discontinued study treatment because of adverse
events. The percentage of the ESPD patients discontinuing study treatment because of an adverse event was
14.7% (19/129) in female patients compared to 10% (16/160) in male patients. 7% of female ASPD patients
and 3.9% of male ASPD patients discontinued Numient treatment prematurely because of an adversgigvent.

Serious adverse events have been observed in 6% of the ESPD patients and in 11% of the ASP tients on
Numient treatment in Phase 2 and 3 studies. 3% Of ESPD patients on placebo treatment e @ced serious
adverse events. None of the ASPD patients received placebo treatment. K

The most frequently observed adverse events in Phase 3 controlled studies amon nd ASPD patients
concerned nervous system disorders (ESPD: 30-35%; ASPD: 10%), gastrointestina¥didgrders (ESPD: 24-28%;
ASPD: 7.9%), psychiatric disorders (ESPD: 12-19%; ASPD: 10%), infections ané|inigstations (ESPD: 11-20%;
ASPD: 7%), and musculoskeletal and connective tissue disorders (ESPD: 13% D: 6%0).

Dyskinesia is a common adverse event of all L-dopa+ products. Wit
patients and 9% of ASPD patients experienced dyskinesia. In ESPD
frequently upon higher Numient doses (2%, 4%, and 5% for 145,
daily). None of the placebo-treated patients experienced dyski

'%e Numient studies, 4% of ESPD
s dyskinesia tended to occur more
d 390 mg Levodopa in Numient thrice
ost dyskinesias were mild to moderate.

Headache was the most frequently observed neurological a(m event (13% of ESPD patients and 5% of ASPD

patients) in Phase 2 and 3 studies. O

Dizziness was experienced by 13% of ESPD pati nts@pared to 6% of ASPD patients included in Phase 2 and
3 studies. Orthostatic hypotension occurred in ESPD patients compared to 1% of ASPD patients.

Psychological adverse events have been 0 in 3% of ESPD patients and 6% of ASPD patients in Phase 2

and 3 studies. The most frequently obs psychiatric adverse events in these studies were insomnia (ESPD

9%: ASPD 5%), anxiety (ESPD 3% @ %), somnolence (ESPD: 4%: ASPD: 1%), hallucination (ESPD: 1%:
(o)

ASPD: 4%), and depression (ESP, 0; ASPD: 2%).
ar

Haematological and chemlc eters, ECGs, and vital signs were in general comparable between different
treatments. However, the rtlon of patients with low haemoglobin and haematocrit values under Numient
treatment tended to.l 1 with time during Phase 2 and 3 studies.

Uncertainty |®;nowledge about the unfavourable effects

The occ of adverse events has been evaluated in different studies in which different conversion schemes
for tr conversion of pre-study L-dopa+ treatment into Numient treatment have been used. The duration
of followsup also differed in these studies. It therefore remains unclear whether the occurrence of adverse
events in different studies is comparable.

Cardiovascular and cerebrovascular ischemic adverse events were experienced by 3% of ESPD patients and 2%
of ASPD patients. These events occurred less frequently upon higher Numient doses (5% for 145 mg Levodopa
in Numient TID, compared to 3% and 0% for 245 mg and 390 mg Levodopa in Numient). Within the Numient
development program, there appeared to be no direct association between Numient treatment and the
occurrence of these adverse events. It is however remarked that patients with any arrhythmia after a
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myocardial infarction were excluded from study participation. Because of this, the precise cardiovascular risk

profile of Numient is considered unknown.

Table 40 Effects Table for Numient for the treatment of Parkinson’s disease.

Effect Short

Numient Control

Uncertainties/

Description

Favourable Effects

Treatment

Strength of evidence

o

PK/PD i
Tapping Duration of hours 7.6 5.6 (1) Time to onset i€ _girlar  (4)
tapping after for Numie IR
administration L-dopa+§§vs. 0.36
of a single hour:
treatment dose &%@
i
% ntrations above
% of Cmax were
K maintained longer for
@ Numient compared to
Q IR L-dopa+ (4.9 vs. 1.5
Q hours)
Dosing Dosing Times/day 3-4 N 1) Numient is a (4)
frequency per O multiphasic
day formulation.

Early stage Parkinson’s disease (

UPDRS,,.;; Change in

UPDRS,,.;;1 score

N
6\0
%)

poiits

from baseline \ Q

N

N
o

Overall BL: Overall BL: 36.7
36.7
-0.6 (TID(2))

145mg:

-11.7

245mg:

-12.9

390mg:

-14.9

(TID(3))

Advanced stage Parkinson’s disease (ASPD)

‘OFF’ time Change in ‘OFF
time end of
study compared

to baseline

hour

BL: 6.1 BL: 5.9
2.2 -1.0 (1)

A level A In vitro-in vivo
correlation model has
not been established

P<0.0001 for separate (5)
treatment comparisons
with placebo.

Changes from baseline
in PDQ-39, PGI, and CGI

scores in line with
primary outcome
(UPDRS;.i1y)-

Lack of an active
comparator

Difference between (6)

treatment groups: -1.2
hour (p<0.0001)
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Effect Short i Numient Control Uncertainties/

Description Treatment Strength of evidence
CGlI Clinical Global % 40.0 13.7 (1) Study dropout upon (6)
Impression: conversion of pre-study
much and very L-dopa+ treatment into
much improved Numient not due to
over- or underdosing of
Numient

Comparlson
been %

suboptlmal dopa+
reglmen
PGI Patient  Global % 38.5 17.4 (1) g@; effects  (6)
Impression: co irrespective
much and very &Jutatlon technique
much improved missing values
Unfavourable Effects ,&
Adverse Adverse events % 72.8 (2) Dose effect relationship
events in ESPD patients in ESPD, but not in
\O ASPD
Dyskinesia Occurrence of % 0(2)
dyskinesia in :
ESPD patients 60 :
6(TID(3))
Nausea Gastro-intestinal % O 145mg: 8.7(3.3)(placebo) Time-dependent
adverse events 21.8(13.8) relationship cannot be
(nausea) 245mg: excluded.

\Q 28.8(19.2)
@b 390mg:
Q 32.7(20.4)
(TID(3))
Abbreviations: @F‘\ vanced stage Parkinson’s disease, BL: baseline, ESPD: early stage Parkinson’s disease, IR:

immediate rele opa+: Levodopa + any other active substance, PD: pharmacodynamics, PK: pharmacokinetics, TID:
thrice daily

-dopa+, (2) placebo, (3) Levodopa dose within Numient capsule has been specified. Each capsule is
hrice daily, (4) study IPX066-B08-11, (5) study IPX066-B08-05, (6) study IPX066-B09-02

Benefit-risk balance

Importance of favourable and unfavourable effects

Numient is a modified release L-dopa+ product, consisting of one IR L-dopa+ component and 2modified release
L-dopa+ components. Pharmacokinetic studies have shown that Numient plasma levels remain stable for a
longer period of time as compared to IR L-dopa+. Physical functioning tests in pharmacodynamic studies
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demonstrated that the onset of action of Numient is similar to that of IR L-dopa+ and the effect was maintained
for a longer period as compared to IR L-dopa+. The postulated advantage of Numient as compared to IR
L-dopa+ has therefore been demonstrated - the prolonged duration of action and reduced ‘OFF’ time with fewer
fluctuations in plasma levels allows for less frequent dosing of Numient (3-4 times per day) compared to IR
L-dopa+ treatment (up to every 2 hours). Since it is difficult to control motor function adequately with oral
tablets, the observed reduction in ‘OFF’ time and in dosing frequency is considered an advantage of the
treatment with Numient.

In ESPD patients Numient has shown benefits in improving both the self-assessed activities of daily li PDRS
part 1) and the clinician-scored monitored motor evaluation (UPDRS part I11), demonstrated by clinically
meaningful and statistically significant differences in the decrease in UPDRS II-111l scores. The %ve results in
two other relevant endpoints (percentage of patients with decrease of at least 5 points in UP & -111 score and
proportion of patients with an improvement in UPDRS I1-111 score of at least 30%) supp@he benefits in this
population. Numient has also shown an improvement in the quality of life of ESPD % as confirmed by the
results on PDQ-39, and has demonstrated an improved PGI and CGI scores in tf@ lation.

In ASPD patients the beneficial effect of Numient was demonstrated by an incr%m ‘OFF’ time as a percentage

of waking hours at baseline and in ‘ON’ time without dyskinesia. Additiongl| the benefits of Numient in ASPD

patients were expressed in an improvement of ADL and cIinician—score@ itored motor evaluation, as shown

by a clinically and statistically significant decrease in UPDRS II-111 — larger for Numient compared to IR

L-dopa+ treatment. Similarly to ESPD patients, in ASPD the posifi ai’- on quality of life as measured by

PDQ-39 scores was statistically significantly larger for Nu 'er@e tment as were the PGI- and CGl-scores.
I\

The most frequently observed adverse events in Phase ntrolled studies among ESPD and ASPD patients
were nervous system disorders (ESPD: 30-35%; ASP, '@A)), gastrointestinal disorders (ESPD: 24-28%;
ASPD: 7.9%), psychiatric disorders (ESPD: 12-1 %QD: 10%), infections and infestations (ESPD: 11-20%;
ASPD: 7%), and musculoskeletal and connectié%ue disorders (ESPD: 13%; ASPD: 6%).

In ESPD, the occurrence of adverse ewve

cheased with Numient dose increase. There was insufficient

evidence for such a dose-effect relations SPD patients. The Applicant demonstrated in additional analyses

that treatment effects were consist

values. Q
Benefit-risk balance @\

Discussion on thet\ fit-risk balance
*

al

different baselines and for different imputation techniques for missing

The initial rele \ the immediate release Levodopa-Carbidopa component of Numient allows an onset of

action simil at of IR L-dopa+ studies. In line with the subsequent pH-dependent release of 2 modified
release L a-Carbidopa components of Numient at different sites along the gastro-intestinal tract, stable
Levo concentrations with reduced maximum plasma concentration/minimum plasma concentration

(Cmax/Cmin) are maintained for a longer period as compared to IR Levodopa formulations. The prolonged
duration of action of Numient compared to IR L-dopa+ allows for less frequent dosing of Numient. Due to the
shorter duration of action of IR L-dopa+ compared to Numient, Levodopa plasma concentrations will fluctuate
more upon IR L-dopa+ treatment compared to Numient treatment. This makes it difficult to achieve optimal
motor functioning with IR L-dopa+ treatment. Because of this, the reduced dosing frequency of Numient
compared to IR L-dopa+ products is therefore not only convenient for daily clinical practice; it also improves
physical functioning in patients with Parkinson’s disease.
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The dosing frequency of Numient is comparable with that of other registered modified release L-dopa+ products,
which are dosed two up to eight times per day. Hence, the benefit with respect to dosing of Numient compared
to other registered modified release L-dopa+ products is less evident.Separate conversion tables have been
proposed for the conversion of dose ranges of IR L-dopa+ and CLE treatment into single doses of Numient. The
Applicant demonstrated that the bioavailability of Levodopa of the proposed Numient doses is in between the
Levodopa bioavailability of respective IR L-dopa+ or CLE dose ranges. Premature study discontinuations during
treatment conversion were not due to over- or underexposure to Numient. Hence, the proposed conversion
tables are acceptable.

The data from the presented studies have shown that Numient provides a clinically relevant impro nt of the
symptoms in both early and advanced stage Parkinson’s disease patients, supported by an impr@nent of their

quality of life and physical functioning. K\

4. Recommendations 5\\9
O

Similarity with authorised orphan medicinal products K®

The CHMP by consensus is of the opinion that Numient is not similar @jopa within the meaning of Article 3
of Commission Regulation (EC) No. 847/200. See appendix 1. Q

Outcome \O

Based on the CHMP review of data on quality, safety Q‘ficacy, the CHMP considers by consensus that the
risk-benefit balance of Numient in the treatment@
the granting of the marketing authorisation su@

son’s disease is favourable and therefore recommends
o the following conditions:

Conditions or restrictions regarding Q and use

Medicinal product subject to mediccription.

Conditions and requirem nt%@the Marketing Authorisation

. Periodic Safety L@te Reports

The requirements fot ission of periodic safety update reports for this medicinal product are set out in the
list of Union refegreyice Gates (EURD list) provided for under Article 107c(7) of Directive 2001/83/EC and any
subsequent up® ublished on the European medicines web-portal.

Conditi @restrictions with regard to the safe and effective use of the medicinal product
Management Plan (RMP)

The MAH shall perform the required pharmacovigilance activities and interventions detailed in the agreed RMP
presented in Module 1.8.2 of the Marketing Authorisation and any agreed subsequent updates of the RMP.

An updated RMP should be submitted:

® At the request of the European Medicines Agency;
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® Whenever the risk management system is modified, especially as the result of new information being
received that may lead to a significant change to the benefit/risk profile or as the result of an important
(pharmacovigilance or risk minimisation) milestone being reached.
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