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Table 93 TEAEs Reported for >2 % Either Treatment Group (Safety Population: Controlled
Adjunctive Therapy [Study 169])
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Table 94

TEAEs with Onset During Any Study Period (Including Down-Titration) and
Reported for >2 % Any Treatment Group (Pooled Safety Population: All
Parkinson’s Disease Studies)
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Table 94 (Continued)  TEAEs with Onset During Any Study Period (Including Down-Titration)
and Reported for >2 % Any Treatment Group (Pooled Safety Population:
All Parkinson’s Disease Studies)
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Table 95 TEAEs Reported for > 2% of Any Treatment Group (Pooled Safety Population: All
Controlled Phase 3 Adjunctive Therapy Studies [Studies 169 and 228])
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Table 96 TEAEs Occurring for > 2% of Either Treatment Group (Safety Population:
Controlled Active Comparator Study [Adjunctive Therapy] [Study 228])
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Table 96 (Continned)  TEAEs Occurring for > 2% of Either Treatment Group (Safety Population:
Controlled Active Comparator Study [Adjunctive Therapy] [Study 228])

Treaiment Groups for
controfed Adjunclive Therapy (Sledy 298}
Ropiniole CR Sinamel
Systern Drgam Tlass R=i92 N=104
?rﬂm%rgm #Events n {33} £Events 13 §zﬂ
Resciralory, Thosecks zod Medinsingt Disgrdass, &g avent -~ 20i% - 1213
Cough e FY 12 55
Thvonis ohefruciue guloronary dizeaze ¥ 242 g 8
Heast ccag 3 i1 3 23]
Rinas R B 141} 2 23
Asras [ 2 3 Z{F
fréury. Poisanng srd Procedurs} Compieationa, Jny svent -~ eg ] - 10118
Fal rd 16} 8 4@
Conlusinn Z 242 3 23
Excarigion 2 248 E] 1 {sti
ot g 235 8 ]
Blress frackure g 247 g i
hsssle shak % 141t 3 2
Sadn 2 Suttutansous Tissus Dixceders, Any svent —- 15 (58 —-— W01
Hyperhicrosis 2 247 & 44A7
Rash jed 2{ 4 34 . C
Eogramusis 2 2{% i} g
Ecoms 2z Lo 2 Best Possible Copy
Exe Disorders, Any evem —_ 13118 — {6}
Diploplz 5 5{5} i 12813
Catatss F] 1851 4 444
Metsholism and Muvilion Disoeders, Arg SUERt - bl £t} — N
Annrexia 3 33 % 1<
Decrease appele 1 1 {23 2 5]
Hypesfipitemis 1 1{%4] [ 243
‘wasouiar Disondars, Any evend - 818} — & 6]
Cuihgsiatic ypetension 3 2% 3 k1)
Fushing 2 212 8 1
Hypertension & a 3 343
fnvesligations, Aoy event — 8 (B} — 444]
Biood pressure incpsasec! 4 33 o [
Weight nweazed z T2 [ I
Coegiac Disorders, Ay event - B {5} - 58
Noile coeonany syndtpme 3 Ji2% 2 g
Repregductive Sysiem ang Breast Disordars (iate Spachic], -— 366 4E) - BTS2y
Erectie dystunction g EG 1Y 3 1T 1}
Ererzion increamed 1 158 1) E) 974
Date Sowrses: Takle 367 [ avenis); Tetle K38 n Pi]; CBR 228 L2¥ng 82
Atkeasdations: CR < Brdesiense; N = fokel number of subjechs; » = numbes of subjecls; ZENE < beabment jent sduesze
eyznt
Hoie: TEAE dals s anabized Tor ooy f=, e of tolal numbes of subjeds eperfing = ghven eyent n (R} and $okal

muscher abavect reparted {8 svsrishior a gven TEAE.
%, ‘ny TEAE refors b both noa-gerder- sod gendesssesific suents wih ansebdwing eny shudy periad (maciuding down-
HtemTon] regasdiess of pobential sislizechip o slody drg ceintersity

Table 97 shows the frequency of relatively common TEAEs (> 2 %) observed during the
whole study period in study 168 comparing treatment of ropinirole ER vs IR. In general, .
the nature and frequency of TEAEs is quite similar.
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Table 97 TEAEs Occurring for > 2% of Either Treatment Group (Safety Population:
Controlled Active- Comparator Study [Monotherapy] [Study 168])
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7.1.5.4 Common adverse event tables

e See above section 7.1.5.3 for common adverse event tables.

7.1.5.5 Identifying common and drug-related adverse events

In an effort to determine the adverse drug reactions (ADRs) for ropinirole CR in
Parkinson's Disease , all TEAEs were assessed based on the FDA guidance. Decisions on
whether to categorize an AE as an ADR were based on clinical judgment and factors that
included the frequency of reporting of the TEAE, whether the TEAE rate was more
common in the ropinirole CR group than in the placebo group during the treatment
period, the extent of a dose-response relationship where multiple doses were assessed, the
extent to which the TEAE was consistent with the pharmacology of the drug, and other
factors such as whether the TEAE is known to be caused by related drugs and whether or
not the TEAE caused withdrawal from study. All TEAE listings were also reviewed to
identify any individual events considered indicative of atypical ‘drug-related’ reactions
for other drugs (e.g., Stevens-Johnson Syndrome, drug hypersensitivity, blood dyscrasia);
however, none were identified.

The sponsor presented analyses (in individual studies and in various pools of studies)
occurring with an incidence of > 2 % for TEAEs considered to be drug-related. The most
common TEAEs were principally consistent with dopaminergic therapy including
dyskinesia, nausea, somnolence, dizziness, hallucination and orthostatic hypotension;
these had higher incidence in the ropinirole CR group.

Reviewer Comment

e It is noteworthy that many of the TEAEs judged to be “drug-related” in the
various tabular analyses and noted above as the most common TEAEs
_characterized as such were similar to those TEAEs that my treatment
difference/effect analyses suggested were treatment-related simply because the
incidence for ER ropinirole was greater than that for placebo.

7.15.6 Additional analyses and explorations

In response to requests from the DNP the sponsor conducted and submitted additional
analyses of TEAEs (serious and non-serious TEAEs, serious TEAEs — SAEs, and TEAEs
causing study discontinuation) showing the frequency (e.g. incidence) of TEAEs with the
their onset during the titration phase, during the maintenance phase, during the titration
phase and persisting (> 7 days) into the maintenance phase compared to TEAEs with
their onset during any time/phase in the study.

The sponsor also analyzed all these requested, additional analyses with respect to

treatment and ER ropinirole dose (< 8 mg/day, > 8 — 16 mg/day, > 16 — 24 mg/day, and
“any” dose day).
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The sponsor presented Table 98 that showed the incidence of TEAEs (> 2%) of patients by
the Preferred Term (PT) in the titration period, in the maintenance period, and persisting from
titration period into the maintenance period in the randomized, double-blind, placebo-controlled
Study 169 in advanced Parkinson's Disease.

Based upon data analyses shown in Table 98, I have constructed a table (Table 99) that
shows the treatment difference/effect (ER ropinirole % > placebo %) for various analyses
of TEAEs occurring > 2 % of patients treated with ER ropinirole in Study 169. These
analyses were for TEAEs developing during the whole study period, during the titration
phase, during the maintenance phase, and during the titration phase and persisting (> 7
days) into the maintenance phase.

Appears This Way
On Origingy

170



Clinical Review
Leonard P. Kapcala, M.D.

NDA 22008
Extended-release (ER) ropinirole / REQUIP XL
Table 98 TEAEs in > 2% of Patients by Preferred Term in Titration Period, in
Maintenance Period, or Persisting from litration into Maintenance Period in
Study 169
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Table 99 TEAEs ( ER ropinirole >2 % and > Placebo % )with Onset In Any
Phase, In the Titration Phase, In the Maintenance Phase, and Onset in
the Titration Phase Persisting into the Maintenance Phase in Study
169 (Advanced Parkinson's Disease, Adjunctive Treatment)

TEAE (PT) Any Study Time Titration Phase Maintenance Phase “Persistent” from
: Titration Phase into
) Maintenance Phase
P ERR | TE P ERR | TE P ER-R | TE P ER-R | TE
Dyskinesia* 3 13 10 |1 10 9 2 7 5 0 4 4
Dizziness 3 8 5 3 5 2 <1 |3 >2 | <1 {2 >1
Somnolence 3 7 4 3 4 1 1 3 2
Anxiety 1 2 1 1 2 1
Hallucination 3 7 4 2 3 1 0 2 2 0 2 2
Insomnia 1 2 1
Abnormal 0 2 2
dreams
Nausea 4 11 7 3 8 5 1 4 3 <1 {2 > 1
Vomiting <1 |2 >1
Diarrhea 2 3 1 <1 |2 >1
Constipation 2 4 2 0 2 2
Abdominal 3 6 3 2 5 3 <1 §2 >1 <1l |2 >1
pain/discomfort
Dry mouth <1 {2 >1 10 2 2 0 2 2
Back pain 2 3 1 1 2 1
Pain in extremity ' <1 |2 >1
Peripheral edema | 1 4 3 1 3 2 <1 |2 >1
Orthostatic 1 5 4 <1 |3 >2 | <1 |2 >1 10 2 2
hypotension
Hypertension®* 2 3 1 0 2 2 0 2 2
Hypotension 0 2 2
Fall* 1 2 1 0 2 2
Vertigo 2 4 2 1 3 2
Nasopharyngitis 1 3
Urinary tract 1 2 1
infection
Bronchitis 0 2 2
Chest pain : 0 2 2
Cataract <1 {2 >1

*Dose-related at any time in study

The risk for many TEAEs with REQUIP XL treatment was particularly increased in
either the titration or maintenance phases of the study. I will point out the TEAEs in these
various analyses in which the treatment difference/effect for ER ropinirole was at least 2
%. During the whole study period, an increased risk (shown in descending order of %
treatmerit difference and for a treatment difference/effect of at least 2 %) was observed
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for dyskinesia, nausea, hallucination, dizziness, vertigo, hypertension, peripheral edema,
and dry mouth. During the titration phase, an increased risk (shown in descending order
of % treatment difference and for a treatment difference/effect of at least 2 %) was
observed for dyskinesia, nausea, hallucination, dizziness, vertigo, hypertension,
peripheral edema, and dry mouth. During the maintenance phase, an increased risk was
observed for dyskinesia, hallucination, nausea, dizziness, somnolence, fall, hypertension,
abnormal dreams, , ,constipation, chest pain, and bronchitis. Some adverse reactions
developing in the titration phase persisted (> 7 days) into the maintenance phase. These

“persistent” adverse reactions included dyskinesia, hallucination, orthostatlc hypotension,
and dry mouth.

There were no TEAEs that were unique for an increased risk as occurring only in the
titration period. However, some TEAEs only showed an increased incidence risk only in
the maintenance phase : urinary tract infection, nasopharyngitis, bronchitis, chest pain,
cataract, pain in extremity, insomnia, abnormal dreams, and vomiting. Of interest, several
TEAEs (i.e. dyskinesia, dizziness, hallucination, nausea, abdominal pain/discomfort, and
orthostatic hypotension) that clearly seemed ER ropinirole-related showed an increased
incidence risk in all 4 analyses.

Similar analyses of study 228 separately and of pooled data from the 2 advanced
Parkinson's Disease studies (169 and 228) suggested generally similar increased risks for
certain TEAEs as were suggested by analyses of study 169.

The sponsor also conducted and presented similar analyses for study 168 comparing
treatment with ropinirole ER with IR. Table 100 shows the incidence of TEAEs
developing in the titration phase, in the maintenance phase, and persisting into the
maintenance phase after onset in the titration phase.

Appears This Way
On Original
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Table 100 TEAEs in >2% of Patients by Preferred Term in Titration Period, in Maintenance
Period, or Persisting from litration into Maintenance Period in Study 168
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I have constructed a similar table for TEAEs showing an increased risk (based upon
treatment difference/effect = ER ropinirole % > placebo %) occurring in study 168 as
Table 99 for study 169. Study 168 utilized a 12 week titration period during which 2
treatment sequence groups underwent titration with ER ropinirole and \2 treatment
sequence groups underwent titration with IR ropinirole. Patients then were treated over 3
consecutive 8 week maintenance periods during the same treatment used during the
titration phase was continued into the first maintenance period. Patients then underwent
various formulation switches in the second and third maintenance periods during which
they switched to a similar daily dose of the alternative formulation. These incidence of
TEAEs during the maintenance phase combines the safety experience in different
maintenance periods when using the same formulation.

Table 101 shows TEAEs with an increased risk based upon a treatment difference/effect
of at least 2 % for the incidence of TEAEs developing with ER ropinirole treatment vs IR
ropinirole treatment. There were few TEAEs (i.e. hallucination, sleep disorder, anxiety)
that occurred with a greater frequency during ER ropinirole treatment than with IR
ropinirole treatment considering the whole study period. However, during the titration
phase, an increased risk with Requip XL compared with immediate-release Requip
(shown in descending order of % treatment difference) was observed for: constipation,
hallucination, vertigo, abdominal pain/discomfort, nausea, vomiting, fall, headache,
diarrhea, pyrexia, and flatulence. During the maintenance phase, an increased risk was
observed for fall, myalgia, and sleep disorder. Several adverse reactions developing in the
titration phase persisted (> 7 days) into the maintenance phase. These “persistent”
adverse reactions included: constipation, hallucination, muscle spasms, flatulence,
insomnia, sleep disorder, abdominal pain/discomfort cough, and nasopharyngitis.
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Table 101 TEAEs ( ER ropinirole > IR ropinirole By >2 %) with Onset In
Any Phase, In the Titration Phase, In the Maintenance Phase, and
Onset in the Titration Phase Persisting into the Maintenance Phase in
Study 168 (Early Parkinson's Disease — Monotherapy)

TEAE (PT) Any Study Time Titration Phase Maintenance “Persistent” from
Phase Titration Phase
into Maintenance
Phase
IR |ER |TE |IR |ER |TE {IR |ER |TE |IR |ER |TE
Nausea 26 |28 |2
Headache 6 8 2
Diarrhea 2 4 2
Vomiting 2 4 2
Fall 1 3 2 0 3 3
Flatulence 1 3 2 0 3 3
Hallucination 2 4 2 1 5 4 3 3
Abdominal 8 11 |3 1 3 2
pain/discomfort
Pyrexia 1 3 2
Muscle spasms 0 3 3
Vertigo 0 4 4
Constipation 1 6 5 1 6 5
Insomnia ‘ 1 3 2
Sleep disorder <l |4 >3 0 2 2 1 3 2
Nasopharyngitis 1 3 2
Anxiety 1 3 2
Myalgia <l |3 >2
Parkinson's 0 2 2
Disease
Cough 1 3 2

Table 102 shows the incidence of “common” TEAEs (> 5 %) in study 168 occurring
during the titration period and during each maintenance period according to each of the 4
treatment sequences groups (treatment sequence for each of the 3 maintenance periods is
shown). In reviewing this table, one should be mindful that the treatment exposure time
in each maintenance period (8 weeks) is shorter than the treatment exposure time in the
titration period. In general, the frequency of all specific TEAEs appeared to decrease
progressively as patients continued treatment throughout the 3 consecutive maintenance

~ periods. Overall, there was no clear suggestion that switching from the same dose
formulation of one formulation to the alternative formulation was associated with
an increase in frequency of the most common TEAEs over the second and third
maintenance periods. The only apparent increase in frequency of TEAEs after a
formulation switch was an increase in nausea from 3 % in M1 to 19 % in M2 and an
increase in somnolence from 0 % in M1 to 4 % in M2 after switching from CR to IR for
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the CR-IR-IR sequence group and an increase in headache from 3 % in M1 to 6 % in M2

after switching from CR to IR for the IR-CR-CR sequence group.

Best Possible Copy

Table 102 Incidence (%) of Subjects With the Most Common TEAEs (> 5%) by
Study Period, Maintenance Period Treatment Sequence, and Time of
First Occurrence (Safety Population: Protocol SK&F-101468/168)
Up-Tairation Maintenance #zintenance Maintenance
Period Period 1 Period 2 Period 3
{12 Vieeks) 13 Weeks) 18 Weeks} {6 Weeks)
Sequence n 5 1 {%) 7%} 0 ()
CRIF om0 R [ el o6
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Diota Source: Sechinn 14, Jabe 8,57, Tabe 4,52, Table & 5¢ and Tave 655,

Reviewer Comment

e Many of the observations about the increased frequency of certain TEAEs in the
titration period or in the maintenance period or for persisting from the titration
into the maintenance period in studies 169 and 168 are worthy of description in
the REQUIP XL label.
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7.1.6 Less Common Adverse Events

e Less common TEAE:s (e.g. <5 % incidence) are shown in the many tables of
individual studies or pools of studies in section 7.1.5.3 (Incidence of common

adverse events).

7.1.7 Laboratory Findings

7.1.7.1 Overview of laboratory testing in the development program

Table 103 outlines the clinical laboratory tests that were performed in each study.

Table 103

Laboratory Tests Performed in Each Study
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Table 104 shows the time schedule for various clinical laboratory tests in the individual
studies. There were defined windows for collecting laboratory data at specific study visit
time points in the individual studies.

Table 104 Schedule for Laboratory Tests for Individual Studies
Study Week

Study

Phwotal Placebe-Controfied Study Adiunciive Thesapy) 169§
Cenfroited: Acfivs-Comparator Study (Adjunclive Therapy) [228]
Conirclled Active-Comparator Sludy iMonctherapy) [158E
Basing Regirmen — indlial Doss [168]

Exsing Regimen — Optimal Regimen (187} o
Saurce: TSR 169, Seofion 58.2.5, CSR 228, Section 5.6.24, £8R 168, Szction 5. 5,15, CSR 186 Seclion 5.6.34 ang TSR 167, Seclion 5634
Akroviations: S, Smeezun; Fi, FoBcw—vp
* Dencies end of freatmentieardy wilthdrawsd.
# Denctes end of up-thration.
1. Day & for Study 168,

RY RN NI RN ]

Overview of Data Displays for Laboratory Data

An overview of the various laboratory data analyses/for individual studies or for a pool of
studies 169, 168, and 228 presentations generated for this ISS is provided in Table 105.
The “most extreme high” value for a particular parameter for a subject was the highest
on-treatment value observed. Similarly, the “most extreme low” value was the lowest
value observed. The most extreme high and most extreme low values in the change from
screening summaries were calculated by subtracting the screening value from the highest
or lowest values for each laboratory parameter for each subject. All subsequent “most
extreme high” and “most extreme low” values discussed in this section were derived in
the same manner.

In programming the clinical laboratory outputs for the ISS, the first screening assessment
for each subject was used. This differs from the approach utilized in the individual
studies in which, for subjects with more than one screening assessment, the last screening
assessment was used. This difference in approach affected the data for nine subjects
(Study 168-3 subjects, Study 169-3 subjects). Of the screening observations not included
in the ISS, none were of PCC, and only one (monocytes) was a low value compared with
the normal reference range. Thus, the overall conclusions of the laboratory data analysis
for the ISS is in agreement with the overall conclusions of the laboratory data analysis for
the CSRs.
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Table 105 Overview of Integrated Summary of Safety Data Source Displays for
Laboratory Data
T Fevols Faseba- Corfroiled Acive- | Conbrolles Actes-
A-Controfied Confresied Stugy Comparator Stoy Comparator Shuty | Dosing Regimen Study~ | Dosing Regimen Siedy
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[159, 228 amg 1521 ey i) f168] [¥5E} [157%
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7.1.7.2  Selection of studies and analyses for drug-control comparisons of laboratory

values

The main focus was on study 169 but I also looked results other individual studies and

the pooled analyses.

7.1.7.3 Standard analyses and explorations of laboratory data

7.1.7.3.1 Analyses focused on measures of central tendency

Reviewer Comment

o After my review of clinical laboratory analyte analyses for Study 169, there were
no clear nor noteworthy mean changes from screening (i.e. essentially the
“baseline”) to the end of study week 24 for any clinical laboratory analyte
(hematology or chemistry) for REQUIP XL.

Neither did any other analyses of central tendency suggest any concern.

I did not think that results of these analyses were worthy of presentation.
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o The label for rotigotine rotigotine (a recently approved NCE/NME dopaminergic
~ agonist) described some clinical laboratory changes suggesting relatively small
effect of rotigotine for decreasing hemoglobin, serum albumin, glucose to
hypoglycemic levels in some patients and for increasing BUN. Furthermore, an :
approvable letter for a controlled-release formulation of ropinirole em—=e. . . - b(4)

- had asked the sponsor to conduct various
analyses assessing whether ropinirole produced any similar effects/changes.

When I reviewed results for study 169, I paid special attention to these analytes.
The mean treatment difference/effect (mean change for ER ropinirole result —
mean change for placebo result) for the change from screening/baseline to the end
of the study in study 169 was — 0.11 for hemoglobin, -0.13 for hematocrit, -0.01
for total RBCs, 0 for serum creatinine or BUN, and — 0.01 for serum total protein.
There was no clear suggestion of any noteworthy effect of ER ropinirole on these
specific analytes.

7.1.7.3.2 Analyses focused on outliers or shifts from normal to abnormal
Reviewer Comment

* Overall, I did not find that there were any noteworthy/remarkable shifts from
normal to abnormal (low or high) for any of the laboratory analytes in study 169
nor in other analyses.

I did not think that results of these analyses were worthy of presentation.

* Asnoted above in my comments for analyses of central tendency, I also paid
special attention to the shift analyses for the analytes that rotigotine seemed to
alter. The mean treatment difference/effect (mean change for ER ropinirole %
shift — mean change for placebo % shift) for the change from screening/baseline
to the end of the study in study 169 was — 0.8 % for hemoglobin, 0 % for
hematocrit, + 0.2 % for total RBCs, 0% for serum creatinine or BUN, and + 1.4 %
for serum total protein. There was no suggestion of any noteworthy effect of ER
ropinirole on these specific analytes.

7.1.7.3.3 Marked outliers and dropouts for laboratory abnormalities

Table 106 shows the criteria for outliers of Potential Clinical Concern (PCC).
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Table 106 Outlier Criteria for Clinical Laboratory Values of Potential Clinical
Concern (PCC)

F3 Limils
Low High

Hasmaoalcbin fgill <75% NEL »115% MRS
RBC 19130 =80% NRL »120% NPH
WEC (1081 <3 $0RL >1% 00
Heutroghils 1103 arvol 30 <1 & 104 or <T5% MRL *150% NRH
Lymiphooytes (%) <r5% >150% 8NRH
Moacevies 35 fiche >200% NRH
Fioeihophis %) rone =200% NRH
Bazophils %1 e »200% NRH
Flatelets (1031 =100 1R =500 1P
Tolal Bilirukin {micromoleslL} Ene >1560% NRH
S5T [SC0T) fmils) Hong >250% MR
ALT {SGPT) {uits) e »2500% NRH
SET funils) none =250% N
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Creafinine fricromofesil) <50% NRL »126% NRH
Urgal BUM fmmolit) none >11 mmolL
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Putaszium fmmeoliL} <3 el =55 mmebl
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Bicarbonate {mmsll} <806% MEL =120% NPH
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Fetum Frotein (G1) <80% NRL >3 HRH
Hematocrt frolfs <BI%NEL »120% NPH
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Table 107 Incidence (%) of Subjects With Laboratory Values of Potential
Clinical Concern (PCC) at Any On-Treatment Visit (Safety
Population: Protocol SK&F-101468/169)
Ropinirole CR Placebo
N=202 N=1¥
| Fest PLL Flagt niN 1%} i %)
‘Haematology Ll o
Hasmatocrit fow
High
Haemoglobin Low 161
High i
RBEC Count Low ETEFL] i<h) 5%
High i 0i1h}
WBC Count low 1170 <1} 21161 {1}
Basophis
Easinpphils
Lymphocytes
Moncoyies
Neutrophils
Platelets
Liver Function - "
MT H ries £
ABT High [ /185
36T High L] [
LOH Hagh 0rie8 Oripd
Total Bifirubin High 18 {=1} Brigh
BT and Total High (] Gied
Biliruhin?
| Renal Function and Serum Elsctioltes.
Bicartbonate/ Low {ripl
Carbon Diokide High {rthd
Calcdum Low {7108
High {7158
Chioride Low {68
High {i168
Creatining Low {i1o8
High {7168 2
Potassium Low {158
High 14158 =<1} 2161 1}
Sodium Low LT Gried
High 0i158 0118
Lrea High {16l (ried
Dther - Chumies s 0 nimmame e
Glucose Low {re7 origd
High Y167 m 5/165 8)
Total Protein Llow 168 {1185
High {r1b8 01165

Diata Source: Section 14, Takie £.59 ard Takis 8,38,
PCC = pofential cinicat aonceen.
4. The oeiteria uszd Sor defining vabues of PLC can be found in the RAP [see Altachrnent 1)
2. Both ALT and bafel lieukin biad fo ke of potential dinizal concers for the combination 1o ke Bagasd as of

poteatial clinical concem.

The proportion of subjects with on-treatment laboratory values that met pre-specified
criteria for potential clinical concern was low (<3% for any parameter) and similar for
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both treatment groups. Three of the subjects with on-treatment values that met
prespecified .

criteria for potential clinical concern had the abnormal value reported as an AE,
as follows:

* Subject 5962 (ropinirole CR) had a low RBC count of PCC at Week 24, and an
AE report of anemia. This event was not considered to be related to
investigational product. There was no change to the dose of investigational
product as a result of the AE.

e Subject 5218 (placebo) had a low WBC count of PCC at Week 24, and an AE
report of leukopenia. This event was not considered to be related to
investigational product. There was no change to the dose of investigational
product as a result of the AE.

* Subject 5135 (placebo) had low neutrophil and WBC counts of PCC at Week 24,
and an AE report of leukopenia. This event was considered to be related to
investigational product. There was no change to the dose of investigational
product as a result of the AE.

Urinalysis :
Urinalysis was conducted at screening and Week 24, or at the subject’s withdrawal visit
if withdrawn prematurely. At screening a positive urine test was reported for 32/202
subjects (16%) randomized to receive ropinirole CR and 33/189 subjects (17%)
randomized to receive placebo. A positive result implied that blood, protein or glucose
was present. Of those subjects who had a urine test at Week 24, 31/151 subjects (21%) in
the ropinirole CR group and 27/120 subjects (23%) in the placebo group had a positive
test result.

SPONSOR SUMMARY CONCLUSIONS FOR LABORATORY DATA IN
CLINICAL STUDIES :

Across the clinical development program for ropinirole CR in PD, no clinically
relevant changes in laboratory parameters were observed. Specifically, there was no
evidence for

* mean changes in laboratory parameters

* clinically meaningful shifts in laboratory parameters from screening

* clinically meaningful changes in laboratory parameters outside the normal
reference range

* clinically meaningful changes in laboratory abnormalities of PCC

Furthermore, no trends or dose effects were noted. Thus, no new clinically
important information about the effects of ropinirole on laboratory parameters was

observed, and no new safety concerns were identified.

7.1.7.4 Additional analyses and explorations

e There no additional analyses or exploratory clinical laboratory evaluations other
than what has been described above here.
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7.1.7.5 Special assessments

o There were no special clinical laboratory assessments.

7.1.8 Vital Signs

7.1.8.1 Overview of vital signs testing in the development program

Vital sign measurements were made at: :
» all study visits, including screening, for the 3 Controlled Phase 3 studies; and
* screening, hourly for 4 hours post-dose on Day 1 of each week, on Day 4 and at
the completion visit for Study 167.

BP and HR were recorded in both the semi-supine and standing positions for the 3
controlled, Phase 3 and 2 dosing-regimen studies. Semi-supine was defined as the subject
lying flat with 2 pillows under his/her head. This measurement was taken after the subject
had been resting semi-supine for a period of at least 10 minutes. The standing
measurements were taken after the subject had been standing for at least 1 minute. One
set of vital sign measurements was taken in the semi-supine and standing positions for the
3 controlled studies.

For Study 167, semi-supine BP and HR measurements followed by standing BP and HR
measurements were defined as a “set.” Three sets of these measurements were recorded
to establish a “stable” baseline. Stable was defined as 3 sets of measurements taken
within 15 mmHg of the lowest measurement. More than 3 sets of measurements could be
made, as long as the last 3 measurements met the requirements for “stable.”

Vital signs were to be taken at least 4 hours after study drug dosing for the Pivotal
Placebo Controlled Study (Adjunctive Therapy) (Study 169) and the Controlled Active
Comparator Study (Monotherapy) (Study 168), and at least 2 hours post-dose for the
Controlled Active-Comparator Study (Adjunctive Therapy) (Study 228). If vital signs
were taken after a blood draw for PK sampling, the investigator was to ensure that the
subject had recovered from the blood draw venipuncture before the BP measurement was
taken. The time the measurements were taken was not recorded in the CRF and BP was
not assessed immediately prior to dosing for the controlled, Phase 3 studies, Any
clinically significant worsening in these assessments was to be recorded on the AE or
SAE page of the CRF.

Reviewer Comment

» The end of phase 2 meeting minutes noted that study 169 was supposed to collect
VS at 4 hours after dosing. However, the protocol noted that VS should be
collected at least 4 hours after dosing (that potentially could be any later time
point up to many hours after 4 hours post-dosing). I \had inquired about this
discrepancy from the sponsor and the sponsor noted that it had thought that the
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DNP wanted the VS collected at least 4 hours after dosing, It is not clear whether
this was a true misunderstanding by the sponsor or whether the final meeting
minutes were not written precisely reflecting the DNP position on this issue.

Eligibility Criteria Relevant to Vital Signs

~ Exclusions relevant to vital signs for the 3 controlled, Phase 3 studies were as follows :
» presence or history within the previous 3 months of significant and/or uncontrolled
cardiovascular disease (including myocardial infarction, unstable angina pectoris, cardiac
arrhythmias, and cerebrovascular accident);

» recent history of severe dizziness or fainting due to postural hypotension on standing.
Exclusions relevant to vital signs for the 2 dosing-regimen studies were as follows:

» a recent history of moderate to severe dizziness, syncope, or orthostatic hypotension
(OH) (defined as a fall in BP after rising from semi-supine to standing posture of
>30mmHg for SBP or >20mmHg for DBP (Study 167); or

» an erect or supine SBP >180mmHg or <90mmHg or DBP >110mmHg or <50mmHg
(Study 167)

Analysis of Vital Sign Measurements

Procedures for Assigning Values to Study Visits

On-treatment vital signs data for the individual study summaries were assigned to visit
windows centered around the scheduled time of data collection. Screening, baseline and
follow-up visits were not slotted. If a subject had more than 1 assessment within a visit
window then the latest assessment was used for summary tables. If a Baseline Visit
occurred on the same day as the first dose of Study drug (i.e. Day 1), then it was assumed
that the baseline assessments were made prior to treatment. Scheduled collection of VS is
shown in Table 108.

Pooled vital signs data for Al Controlled Phase 3 Studies (Studies 169, 228 and 168)
were analyzed at various time points over time. . If a subject had more than 1 assessment
within a window the latest assessment was used in the table. The most extreme low and
high on-treatment value for each subject was also summarized.

Table 108 Scheduling for Vital Sign Measurements During the Controlled Phase 3
Studies (Studies 169, 228 and 168) and Dosing Regimen Study — Optimal
Titration (Study 167)
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Overview of Planned Analyses and Data Presentation
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Vital signs data are presented in this section in the following order: central tendencies
(i.e., absolute values and changes from baseline in absolute values over time), outlier
analyses, and an overall summary.

Vital signs data in each of these sections are presented by study grouping and individual
study in the following order: All Controlled Phase 3 Studies (Studies 169, 228 and 168),
the Placebo-Controlled Study (Adjunctive Therapy) (Study 169), the Controlled Active-
Comparator Study (Adjunctive Therapy) (Study 228), the Controlled Active Comparator
Study (Monotherapy) (Study 168), and the Dosing Regimen Studies (Initial Dose

Selection — [Study 166] and Optimal Titration Regimen — [Study 167]).

An overview of source displays for vital signs data which were generated for this ISS is
presented in Table 109. Additional outlier analyses that counted subjects with vital signs
meeting outlier criteria according to dose at the time of the event rather than modal dose
were also presented.

Best Possible Copy
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7.1.8.2 Selection of studies and analyses for overall drug-control comparisons

Vital sign measurements taken during 3 controlled, Phase 3 studies (Studies 169, 228 and
168) and the one dosing regimen study (167) were my main overall focus for VS
analyses. Among these studies, I particularly focused on the DNP requested separate
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analyses of studies 169, 167, and 168 but most importantly on results of study 169. I also
reviewed pooled analyses of studies for the advanced Parkinson's Disease population, all
controlled Parkinson's Disease trials, and the pool for studies 169, 228, and 168. Overall,
my greatest focus on the various VS analyses was on the DNP outlier criteria for not only
the whole study period but also for the titration phase, maintenance phase, and for
persistence from the titration phase into the maintenance phase. Although it was not
possible to ascertain dose-response data optimally because none of the studies
randomized subjects to a fixed dose of ER ropinirole, an attempt was made to assess if
there was any suggestion of dose-response in these flexible dose titration studies by also
analyzing the data across dose ranges (< 8 mg/day, > 8 -16 mg/day, > 16 -24 mg/day, and
“any” dose for ER ropinirole).

7.1.8.3 Standard analyses and explorations of vital signs data

7.1.8.3.1 Analyses focused on measures of central tendencies

VS data (SBP, DBP, HR, and semi-supine and standing) for Study 169 in the final study
report were analyzed for the mean absolute data and the mean data change from baseline
over time. For the ISS analyses of study 169, the mean change from baseline was
analyzed for the mean highest change and the mean lowest change from baseline. Mean
VS changes from baseline were small over time and there were no clear differences
between ER ropinirole and placebo.

7.1.8.3.2 Analyses focused on outliers or shifts from normal to abnormal

Some outlier analyses assess the frequency of orthostatic hypotension over time and at
any time during the study. Analysis of study 169 showed that there were many instances
of increased frequency (vs placebo) of orthostatic hypotension over time throughout the
study but not a clearly increased frequency at any specific time.

Table 110 shows the frequency of orthostatic hypotension at any time during the study.

The frequency of all these orthostatic hypotension outlier criteria at baseline was similar
for ER ropinirole and placebo treatment groups.
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Table 110 Frequency of Orthostatic Hypotension (OH) at Any Timel by Dose
Group for the Ropinirole CR Treatment Group (Page 4 of 4) (Safety
Population: Pivotal Placebo-Controlled Study [Adjunctive

Therapy][Study 169])
Ropiirole CR Ropinircle CR Ropinitele CR
mgld >3- tbmgd >4bmgs
Propartion Proporion Proporion
Felater o Felative ta Rafative to
Saselined | Propoised | Bosebne? | Proportion? | Basslined
nR %) ELTe ol ek w1 AL

ESEIEEETEEREEEER R
R EE ] LRI EEEn NE T
I AT | SEMBURS) | SAD{IT | SNl | SRRSADE
. 1 R D TIBI5) 70 R ETE R
FEP sy TUEF 00 i Rl E SRS R TS
_ S"s.meﬁﬁ?mﬁ E88CH sl 2300421 3N 53R FABO IR F04>300) W oty 184100
Data Source: Table 7.12; Listing 8.4, Cell Index 7.12
Abbreviations: CR = controlled-release; SBP = systolic blood pressure; DBP = diastolic blood pressure
1. Observed Relative to Total Number of Subjects Tested and Total Number of Subjects with OH at Baseline
2. Proportion calculated as number of subjects meeting OH criteria at this visit relative to the total number of subjects tested at this
visit.
3. Proportion calculated as number of subjects meeting OH criteria at this visit relative to the number of subjects tested at this visit
who also met the OH criteria at the baseline assessment. -

The most noteworthy (> 2 %) treatment difference/effects (ER ropinirole % — Placebo %)
for any orthostatic hypotension at any time during the study related to ER ropinirole
treatment was 7 % for mild to moderate systolic blood pressure decrements (> 20 mm
Hg), 5 % for mild to moderate diastolic blood pressure decrements (> 10 mm Hg), 3 %
for severe diastolic blood pressure decrements (> 20 mm Hg), and 4 % for mild to
moderate combined systolic and diastolic blood pressure decrements.

To provide additional clinical perspective on these orthostatic VS analyses, an analysis of
the randomized, double-blinded, placebo-controlled study in advanced Parkinson's
Disease was conducted using a variety of adverse event terms possibly suggestive of
hypotension, including hypotension, orthostatic hypotension, dizziness, vertigo, and
blood pressure decreased. The incidence of possible hypotension was assessed in each
treatment group. This analysis showed a higher incidence of these events with ER
ropinirole (7 %) vs placebo (3 %). This increased risk was observed in a setting in which
patients were very carefully titrated, and patients with clinically relevant cardiovascular
disease or symptomatic orthostatic hypotension at baseline had been excluded from this
study. Thus, unselected patients could experience greater abnormalities than the selected
patients of study 169.

This increased risk for hypotension (see also additional subsequent outlier analyses)
and/or orthostatic hypotension was observed in both the titration and maintenance phases
and in some cases persisted into the maintenance period after developing in the titration
phase. '

Additional VS analyses during treatment were conducted for the incidence of abnormal

VS (relative to baseline VS) for supine, and standing positions, and for changing from
supine to standing position. These analyses were conducted for occurring at any time
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during the study, at the final study visit, in the titration phase, in the maintenance phase,

and for persisting from the titration phase into the maintenance phase.

Table 111 shows the incidence of abnormal VS outliers (relative to baseline) at any visit
for the different positional analyses. There were many VS outliers that showed a
noteworthy treatment difference/effect (ER ropinirole % - placebo %) that was > 2 %.

In the semi-supine position, the treatment difference/effect was 2 % for severe systolic
blood pressure decrease (> 40 mm Hg), 4 % for severe diastolic blood pressure decrease
(=20 mm Hg), 3 % for severe systolic blood pressure increase (> 40 mm Hg), 5 % for
moderate pulse increase (> 15 beats/minute), and 2 % for moderate pulse decrease =15
beats/minute).

In the standing position, the treatment difference/effect was 3 % for severe systolic blood
pressure increase (> 40 mm Hg), and 5 % moderate pulse decrease (> 15 beats/minute).

During the change from supine to standing, the treatment difference/effect was 7 % for
moderate systolic blood pressure decrease (> 20 mm Hg), 9 % for moderate diastolic
blood pressure increase (> 10 mm Hg),2 % for severe diastolic blood pressure increase (>
20 mm Hg, and 2 % for moderate pulse increase (> 15 beats/minute).

These increased risks (based upon treatment differences) for various elevations of
systolic and/or diastolic blood pressure and/or changes in pulse was observed in both the
titration and maintenance phases and for persisting into the maintenance period after
developing in the titration phase.
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Table 111

Incidence of Abnormal Vital Signs at Any Visit During Treatment

Relative to Baseline (Safety Population: Pivotal Placebo-Controlled
Study [Adjunctive Therapy] [Study 169))

Traatment Growps by Does Group {mgitay) for Pivobsl Placsbe-
Contresied tucy (Adunstive Tharapy) iShudy 159}
Rapinirole £R
. ] P8 ard S15 *16
vital Sign Paremetor =24 L n=116
Categoey 15 1% B{% %
Semi-auping
SAP incremeEnt Z20mmHg 10842 26433 2828}
SAF incrament 240mmkg 349 2138 1089
SBP dememen 220REHg ) 22437 514}
: 24tk g B EETik)
9138} 3G B9 (58
e i) B3 N
DIBF cecrement 24 Gmmh‘g 17 (7% 24 {57} T3 6%
| ER decremant #30mmH; fiTEh) prTracs) 25125}
Pufsa incremeact 215hpm 529 T 76 {25%
Pulseincrement 230%pm & k) B
Pulse facrement 235bEm 4437y TS 2%
Fulse dacrement S30bEm: o 113 155
Standing
SHP increment 230minkg 3438 IR 56 (3%
| 585 inrement 24Bmmia 4247% 45} 10454
SHP-deCEmen: SomHY a138) 25 {£RY 56 (3B
58P decrement 240mmHg 46} T % 45 {48
DES inerement 2 10merig G438} 36 {50 &7 {58
OBF increment 2 20nwlg 4im S5 13416
DIE® decramant 2HimmHy T 3B 6D TZ6Z
OEF decramant 220mmhs 700y 154254 gty
Pulse incremeeit +150mm &35 12020 5422
Pulse nensenest >50mm & S5 15
Pulss dacement 2ESLpm: {25} 1627y F6422)
Fisise dacrement 230bpny 144 ] 1en
Change from Semi-aupine fo s’{amnreg
SBF incrament 230mimg ETEE 1327y 22418y
| =8P inrsment Z48mmi B & &
SBPdecrement Zo0nITHY bia-fé 21§35} 21448}
| SBPdecrement 4lowiH 142 2
CEP increment 210mesig i é-’&Z% 274455 B2 {53y
DRP increment S00mmely 14 & {0y W
BEP derremant 210mmHg 10442 30 {50} 59 {3k
DIER gecrament 220mmHg 2B S8 55
Sulse horement 2150pm 248y G{i5) 13518
Pulss fncrement 2505pm 4 143 &
Fulse dacement 2 ‘«zsnpm 3 B 4 fxﬁ%
Pulss dacrament 230k 168 i

e 7.5
Attseviations: CR = coniroied-eipacse; S8P = systolic tooe pressune; DEP = diastolic bood pressurs

Dt Souwrce: Tte 794, Usng 84,5

Best Possible Copy

Table 112 shows the incidence of abnormal VS outliers (relative to baseline) at the final

visit for the different positional analyses.
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Table 112 Incidence of Abnormal Vital Signs at Final Visit During Treatment
Relative to Baseline (Safety Population: Pivotal Placebo- Controlled
Study [Adjunctive Therapy] [Study 169])

Treatment Grouga by Diose Sroup smgitay) for Pisotal Placebn- 6)&
Ceairo@et Stuty (Adiunctive Therapy) Shudy 159] O
Fopimirole CR Pl
& 3t Sth =T 1O)N
ital Bign Paramster n=24 i) =118
Category B {3 %) %
Semi-auping
T e e 4% 5@& % ¢Bl
SEP incement 240y 1 48} . gl
&P teremznt 220mmHy 248 ! §1 B 1588
SE2 gectemnant S40mmbs % 1E8 £ {8
DEPrcrement 2 10mmb 5125 B3 &
DEP Icrement 230mmHg 1185 243} 158
OBEPdamament =imme Tog) 1228} 36 {28}
DBP deprement 25 ] 35 1048
Puse incrament: *%513131:% b 53 & {5}
Puse inrement 230bpm & 2 &
Puse IBUEMER: 21500m 1§88 35 55}
Paise detemen SShhom ] 3 i
Sanding
SEFincrement 23 ‘tﬂwg 5125y B 415} G {8
S5 increment 40 148 & T3
SRR decremant _zammhg 248 13123 18 {38}
5B decremant 240mmHg T 35 65
DEP Fcremant = 10mmbg 5129 12420 TEEm
DEPincresent 220mmHy 148} 25 43
DBP dacrEment l‘?l;mﬁ-sg 7128 R 26 {22
DBP depement SI0mick 34Em 440 7 {6}
Papse incramant : Z'ésapm T T T {BY
Puse incrament 23800 & & ]
Pulise dECIEMERS 2150m i) B 1040
Puilse denrerEnt 230om 148} g 0
Ehamge from Sseni-supine bo Slandi
EER mmm_._mmﬂg 148 315 M}g%
S50 increrment 240EH] 4 o
SEP decramant ;zﬂmifgs 4% S5 4 é3§
58P decremant 249mmHe 2 g g
DEPncrement 2 10mmHg 4457 ETIE 221
DER m-n>mmmﬁg & 23 4
DEP decemernt 210mnity 4457y i 17 IS
DEF demEment 220mmiy 1485 213 243
Pufise incrament.= kg G 315 1 (5
Puise inrament 2 30bpm & g &
Puse decremens 2150 184 115 188
Puise depremens 23080 148y 5 o

Defia Sourns: Tale 7.15, Lsing 5.4, Celindex 715
Fooinete  Shotizd by mairdenanos modal dose or modal dose oversd ¥3ha sutject 4id natreach malmienancs

Table 113 shows the incidence of abnormal VS outliers during the titration phase for
the different positional analyses.
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Table 113 Incidence of Abnormal Vital Signs During Treatment in the Titration
Period (Safety Population: Pivotal Placebo-Controlled Study
[Adjunctive T herapy] [Study 169])

Treatmant Grm ujf Dezo Sroup jmglday) for Pivolal ﬂacem-
by fadunctive Therapel iRuc 16
Foopinirole OR
= £ 30 54T #16
vital Zign Peramater =24 n=RG =116
Categeng %) x{% %)
Remi-aupire
SEP increment 220mivey 5221 THHE) PRI
SEP increment S0myE 268 i Ti6)
SER gecrement SXimmHg 7 {284 1423 42136}
SEP gecremienl S39mmHg 8 i3 045
DBP icremen 2 10mmtg 7420 1% 4524 [SFEED
DEP incremant 2 20mmig 4457 8 048
DEP detrament Z40inmiy 15 {54y SE AT B3 154)
DBP-dsmament 220mmsl S8 B 25 118y
Puse ingamant 2 15kpm iy 548y 37 {46}
Puise incrsment ~S06pm B 8 &
Puise decremen) S150m 28y & Ty
PriSEdECTEmERY S0 8 1% 1k
sianding
SES inprement 220meETg & {285y EEL ) 37 {23
557 inpement 240mmEly pog it & 65
SEP decrement Ez‘ammﬁg BiE | wiEm ST{ag
EB2 gecpmant 280mmHg 114 417 BT}
DBPieEmEnt 210mmHg i3 1 450 56 {88y
DBP fcremznt 220mmHn ELE ] A5} T2
DEPdemement 210mmig 16 (BT} AT 31 153}
DEPdsgrsment 220mms 4147y B 15 36 214y
Pufse incrament 2 15bpm 38 BT 1S {1
Puseingrament 230bpm 4 248 4
Puise-dECEmEn: S 15 ETE 5 G415} 18 416}
Pubsedecrement 2300 144} & 1188
Change from Semi-supine o Standi
BEF increment 220mimg 14 47} i
SEP innsement 240mig o & 0
SES decament 220mmHg S 1] gx&; 17 {48
SER decemant 240mmHg i 5 248
DBPhcrement 2 10mmHg 7 {284 % f§32§ S0 (43)
DBP increrent 220mmHg 4 3155 BB
DBP demement ~i0mimsy £33 2% (38} EERELD
DEP-damrement 230mmsy 148 %68 B {55
Puise increment Z156pm B TS 7 6}
Puise incrsment  30bpm i 15 &
Puise dscrement 21500 218y S8 HH
Puse droEmens S30om 144 & 2

Dt Source: Tale 7,76, Listng 5., Lol Inex 7.6

Table 114 shows the incidence of abnormal VS outliers during the maintenance phase
for the different positional analyses.
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Table 114

Incidence of Abnormal Vital Signs During Treatment in the

Maintenance Period (Safety Population: Pivotal Placebo-Controlled
Study [Adjunctive Therapy] [Study 169])

‘Tragimant Groups by Dose Groaps (mglday) for Pheolal Macsbo-
Conlre@ed Shuy (adiunclive Tharapy) [Shuy 159}

Fopimirale GF
55 »8 ko 516 *1E
“ital Bign Paramaber n=34 n=i o=
Cabegery % (%) A%
Bemi-2uping
SEF increment 2 20mrg & {33 e 15 {48y
555 incrEment S0mmHg 248 23 B {53
555 gecremant Wmmm; e 1933 35 {30y
55 gecrement Se0mmbn 0 B0 G i8S
DBR Fcrement 2 10mmHn 53y {38y 44 {38y
DBP icrement S 30mmH 1 518y 3]
DEPdegement 10mmHg 13 {544 28 4T 55 17y
DBPdogement S 125} 111185 18 18
Puiseingement S35bpm 489 G5} 1B e
Puke incrament 2300 & a &
PusE gRGRETER “&m T T T 80L
Pulse dBErEmen) S0m a Eie] &
Sianding
5EF inprement 230rmtg £ 435} 47 428Y By
SB2 inprEment S4tmmig 44 473 B {53
- SEF decremant SR0mmHg 435} B 23y 3533
5B secrament S40nmHg 1485 B 13430
DEP-ncremant S 19mmHg 7oy 1 {35 ETgE
DEP Sncrement S2ommb I 515 13 5
DEP demement 2i0mmig 13{54) 5 {48} 55 448
DEP daprement 230w 5125, 13 {18 13 196}
Puise incramant 2 45bpm 520 THY TS
Puse ingrament X30bpm o kE =g
Puise-dBCIEmEns S15t0m 5628 BN S
| Puse decrement 23000m 1845 & ]
Change from Zami-auping fo Sandi
557 inceerment - m ETE) ERE B
5E= lnmEmErt Sl & & &
555 gecemant mmﬁ?;g S4a% 18190 W
SE° dedemiam <8)mmbg & 1L B
DERncrement > 18mmHy 3424 1 {35} 43 {38}
DBP cremsn S2ammbe 14 35} 7164
DBP-demement =10mimHg 5133 13 {304 EEFETD
DBP demEment S20mImHY 248 35 L3
Puise increment Z J5bpm 248 314 £y
Purse incrament 2 30bpry o 142 B
Puse-denEmeant 21500m 248 38 {2
Puse-dBcEman S300pm 148 o o

D Soarca: Tale 7.7, Using 3.4, § Emﬁ!j:‘ 757
Abboevighons: CR= controied- peizase; Min =
CEP = diasickc kool pressue

tots! {rammibary of subjesis; SBP = systelic Blood pressuns;

Table 115 shows the incidence of abnormal VS outliers persisting from the titration
into the maintenance phase for the different positional analyses.
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Table 115

Incidence of Abnormal Vital Signs Developing During the Titration

Period and Persisting into the Maintenance Period (Safety Population:

Pivotal Placebo-Controlled Study [Adjunctive Therapy] [Study 169])

Traatment Groups by Doss Sreupe fmaltay) for Bivakal Piacebo-
Cearozed Stuty (4diunclive Therapy) {Stody 153}

Ropininole oR
%5 rglotie >16
Yital Sign Paramaber =i =50 n=118
Categery %) I % T 4%
Bemi-puping
SBF insrement 220mmky 343 S 13610
SBF insrament Sa0mmbg 145 2 3
SBR-demrement =20rmmiHg 4 34T) 1118 264224
SBRdemement S40mmitly g 243} 45
TER inremers: 100y ) BT A%{28y
DER ineemens 220mmiy 218 & 4438
DE® decramant Z10mmHg 9488} 16427} 4538}
DRF decramant *20mmi 148 B £10) Fale)
Puise ncrement 2155pm 24 345 T
Fulse ncrament £30bom i & &
Fulse daement 245bpm 148} & 405 BT
Fulze deroment 230bpm 2 142 &
Sianding
zae mmenmsmm S48 fLit
SBF intement & A0miry & Z32%
EEP decement 2HoeHy 428 2
SBP deement SOmTHG 245 S
DEF incemen: 2106wy 15§25 5430
DS incremend 270 L 5 i)
DES decramant 210mmHg 15 {32 43 ¢35k
DEF decrament S2BmmHg 588 1145
Fulse incremesit 2150pm 58 T 46y
Fulse nerement S300mm & &
F1slse dasement S15bom 345 T8}
Putve dacrement *30bem . g 8
£hange from Semii-pupine b Slanding
SBP invrement Z30mmkg & S8y
SBE increment 250mmkg & &
SBPdacremen: ZA0mmHY a3y 1048}
EBPdEcrEmEN: S40mimHg & &
DEP inprerent = 10mesg By b {28
DES increment 2Homtl: & 28
DB decrement 21BmmHg 11 {18 =y
DES decrement 230mmbig 18 343
Pulss increment 2150pm B3 343
Pulss increment 2300pm 142 b
Fuise dacrement 245kpm pg e 1{8Y
Fulss derement 230bom B &

Digta Source: Tade 7.18, Listing 5.4, Cel Indey 7.8

Reviewer Comment

* As shown in the many tables presented here, there were many notable effects of
ER ropinirole (vs placebo) for decreasing blood pressure (including orthostatic
hypotension) and increasing blood pressure and also increasing and decreasing
heart rate. Many of these effects are worthy of description in the label. These
results of patients titrated to an optimal treatment dose did not suggest any clear
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dose-dependent effects. Similar outlier analyses of abnormal VS in different
positions were also conducted for study 168 comparing ER ropinirole to IR
ropinirole. Table 116 shows the frequency of orthostatic hypotension for ER
ropinirole vs IR ropinirole at any time during treatment in study 168 The most
noteworthy (> 2 %) treatment difference/ (ER ropinirole % — IR ropinirole %) for
any orthostatic hypotension at any time during the study related was 3 % for mild
to moderate systolic blood pressure decrements (> 20 mm Hg), 4 % for mild to
moderate diastolic blood pressure decrements (> 10 mm Hg), 4 % for severe
diastolic blood pressure decrements (> 20 mm Hg), and 3 % for mild to moderate
combined systolic and diastolic blood pressure decrements.

Table 116 Frequency of Orthostatic Hypotension (OH) At Any Time by Dose
Group for the Ropinirole CR Treatment Group (Safety Population:
Controlled Active-Comparator Study [Monotherapy] [Study 168])

Ropinirole OF Treatment Genup-{mg'd) - Study 8%
SAmgid > - SiEmgid *Emgld
Proportion Peapertion Fropartion
fielative s Relative tor Relativete
Weit! Prepastion® Baselina? Proportion? Bazelmet Proporiont Baselnes
CHP A il %) il % N % % alE%t w5
| &ny ST Pozt-Jaseline Assessment
SEP O 23mmity B3R5 R 8235} EETIE] 33343 ki)
Seuere 857 CH 380y ) 20200 4 31) W 54 3¢
BBF OH 2 18maHy ALTEE {38} 4242 (350 204 124) 2N B 15554 {35)
Seuzve DEF O 230emiy THER ) TR RN FEEIE 30 300 5
SEP &g DEPCE 22 e 118 1775) RA8) T35 254 {B}
| Senrre SEFERLLOE OH i T = 31 i AL ]

Additional VS analyses during treatment were conducted for the incidence of abnormal
VS (relative to baseline VS) for supine, and standing positions, and for changing from
supine to standing position. These analyses were conducted for occurring at any time
during the study, at the final study visit, in the titration phase, in the maintenance phase,
and for persisting from the titration phase into the maintenance phase.

Table 117 shows the incidence of abnormal VS outliers (relative to baseline) at any visit
for the different positional analyses.

In the semi-supine position, the treatment difference for ER ropinirole (vs IR ropinirole)
was 2 % for moderate systolic blood pressure decrease (> 20 mm Hg), and 4 % for
moderate diastolic blood pressure decrease (> 10 mm Hg)., severe systolic blood
pressure decrease (> 40 mm Hg), 4 % for severe diastolic blood pressure decrease =20
mm Hg), 3 % for severe systolic blood pressure increase (> 40 mm Hg), 5 % for
moderate pulse increase (> 15 beats/minute), and 2 % for moderate pulse decrease =15

beats/minute).

In the standing position, the treatment difference for ER ropinirole (vs IR ropinirole) was
3 % for moderate systolic blood pressure decrease (> 20 mm Hg), 3 % for moderate
diastolic blood pressure decrease (> 10 mm Hg), and 3 % for severe diastolic blood
pressure decrease (> 20 mm Hg).
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During the change from supine to standing, the treatment difference for ER ropinirole
(vs IR ropinirole was 4 % for moderate systolic blood pressure decrease (> 20 mm Hg), 3
% for moderate diastolic blood pressure increase (> 10 mm Hg), and 4 % for severe
diastolic blood pressure increase (> 20 mm Hg).

Table 117 Incidence of Abnormal Vital Signs at Any Visit During Treatment
(Safety Population: Controlled Active-Comparator Study [Monotherapy]
[Study 168])

Treatmant Groups by Dose Group (mgiday) for Condrolied AcBve-
Comparater Siumy {Monoihasapy (Shudy 368

Ropinirole CR
3 *B and 215 »16
n=53 0=33 =48
%) B % %
Femi-Suping
SBF incrament 220mmidg 12429 = EY 10420
SHP increment ZA0mTHG 142) Z45% ]
SBP decement 220y 76 4] AT 19435}
| EBP decrement ZAlenHy 448 418 36}

DEP invemen S10miEy e E S 19435
DOER incremen: 220 548 5% 4 {8y
DES decrament 2HmmHg 30 457] 4 {53) 35 {ET
DEF decrement 220mmHs 1525 L] 28
Fulpe inrrament 215mmHg THY 25 15 127
Fulze Incremen Z30mimHg & 2 248
Prlse decement 215mmHg YT B} 816
Fuize dacement 230minkg & 143 143
Blanding

SAF increment 23mmHg 10448 16 {25} T
SBF intremen! 240miTHg 248) a ]
SEP-gecemest S20mmHg 22455 BT 20489
SHP fecremen; ZA0mEnH] 4483 0% 348

DR inmremen: 2 10mmidg 15430 SED 41 423
DEP incEmen: 220wy 248 5013 g
D52 degrement S10mmHg 2 4509 TER 57 ITE)
DES decremani 220mmHg: 142 12 £33 15455
Pulpe inrement 2 15mmHg 5T 1 228} EET )
Fulse incremestt 230mmHyg 248 148 143
Pulse darrmment 2 E5mEHY 1015 S8 13 {27
Sulze dasement 230mmHg . 142 2 4824
Change from Semi-Supins 1o 3tanding

SBF incrament 230mmHg - 16446 7018} 10420
SBP incrament Z40mmHg 142) & 44
SEPdeCremen: S30mimHg B g 20
SEP decremen Z45menHg B 143 i
DEF inczemens 10mmidg 18434 1643 18 437
DER increment 230miig 448 503 5140
DB decremant 210mmbg 16 {34y 16y 38 {57
DEP decrement 220mmHi 448 ZBs BB
Frilse increment S15mmHg ET 418 142
Fulse Increment Z30memHg & 183 ]
Fulse decrsment 215mmHY 142y g 51 By
Filze deorement 230mmEn & ] g

Data Soures: TaYe 7.5 Lisfhg 814, Cof indexn 7.

197 Best Possible Copy



Clinical Review

Leonard P. Kapcala, M.D.

NDA 22008

Extended-release (ER) ropinirole / REQUIP XL

These increased risks (based upon treatment differences for ER > IR ropinirole ) for
various elevations of systolic and/or diastolic blood pressure and/or changes in pulse was
observed in both the titration and maintenance phases and for persisting into the
maintenance period after developing in the titration phase. There were many instances in
which treatment difference was quite striking (> 5 %) for increased risk for ER vs IR
ropinirole. These comparisons are shown in Table 118 for the titration period, in Table
119 for the maintenance period, and in Table 120 for TEAEs developing in the titration
period and persisting into the maintenance period.

Table 118 Incidence of Abnormal Vital Signs During Treatment in the Titration Period (Safety
Population: Controlled Active-Comparator Study [Monotherapy] [Study 168])
ri {36} of Setjscls
Freatment Group
Ropinires iR
Atnormet Vital Sign Paramefers [mekly Ropinirals &R Dose Group img

Relativa jo BasalinaPra-draatmonk is 5 apd S15 >16

Vikal Sigma =3 n=2% =44
Zemi-Supine
SHP incrament 226minHy 4 450) 528 1023
SBP increment 240mmHg B 1 a
SHP derEment Z20mmiHg £ {58 s Rl
| SBE decrement SdlmmH o 108 3T
DEF increment 21wty ) T 50 14030
DER increment 220meiy o B & 55
DIEP decrament 21BmmHg {56} 16 70} 23 {E8)
DEF gecrament S20mmbg 205 4 17} 1257}
Sulss noremeEnt 21 5mmsg 2429 B (26} 519
Pulse orement S30mmHy i & 245}
Sulse decpament 21wk 35§ 4417 {8
Fulse dacement 230mmig o 188 143
standing
S8R increment 220mmHg 4455 S 5t
SBP insrement 240mmHg & & 1

4 {50 99 48 14035
1988 108 37
& J38) € 125) B{a0

o 1Y T2
3 {38) 1670} S0 ¢68)
1159 & 126} 12487

SEP derremen; Z20memHg
SEPdacrement MAlomiHg
DEP incremens 2 10memHg
DEF inerement 220mmiHg
DEF decremant 210mmbg
DEF decrament S2Emmic

Fulse increment 2 18mmHg 2138} 6128 11425
Pulse increment S30mmHg 1438 1 143
Fulse daprement 235mmHg 3138 2434 11425}
Pulze dacramant 238mmHy 1085 o 143
Change fram Semi-Supine v Standin
SBF increment 220mmbg - 10 6 {26} B{s)
SBP increment Zs0mmbg B 1 i
SHP deoemert Z20remHg 5 138) 3B £y
SEP dacrement 240emmiHy & 1 a
DBP inwemen: 210mmHg 5 {38 &{39; 15435
DER inwement 2200eHg 225y 417 S
DEP gecrament Z10mmHy 113 B 19 153%
| DE= mecramant 220mmEg 4 2484 SLM
Fulse ncremen 215mmHg 1183 D 1425
Prise Drnament 230mmHg & T8 &
Puise decrement Z15mImED o 148 518}
Pulse dacrement S30mmtg & ] i
Unts Bowne: Tebie 7.7, Linfng 8.1, Call Inden 7.7
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Table 119 Incidence of Abnormal Vital Signs During Treatment in the
Maintenance Period (Safety Population: Controlled Active-Comparator
Study [Monotherapy] [Study 168])

o {%)-of Bubiscls
Freatmant Group
Fopinirois |

Abmormat vikal Sign Paramaters im Fopinirole CR Doss Group |
Ralative io BasslinPro-raatment & »8.and 15 *1h
Vilal Sigms n=53 n=33 =50
Semi-Suging
SBP incrament 220mmHg 048] 45 {26} 2
SEP incrsment Z40mirHg 142 ) 4
BHP decrement 230wmimHg 25T 16 {525 14 {235

| SEP decrement Sdimenty 4 18 4411 36}
DB increment 210mimig 15 {28 12 {53 14 {25
DEF incremen: 230ewmiHg % {8} 4414 386
OEP gecremant Z10mmbg 23 {55} 204535 25 (5%
DB docrament Z30mmHbs 2 32y g7t
Fulse increment 215mmHg &5 g {13y 1423
Pulse increment 230memHg 1 ] 142
Puslse demement 2 15mmHg B35 Sy 448
Fulse derement 230mmis i 15
gianding
SBP ingrement Z20mmHg ET | B {21 346}
5B increment - ‘s’éﬂmm}@ 24 L a
SBP decrement 230mmHg 1480 17 {45} 14 (295
SBP decement S40nwnHg 48 408 2l
DEP increment 210mimg 15428 10 128} o148}
DERP increment S20mmidg 248 414 24
DE decrament Z10mmHg 35Ty 25 {5E) 4 {58
DEP decrement 220mmHg 100 {15 10 {36} G {18)
Fulss increment 215mmHg T T8 TiHdy
Fulse ncrement 230mmHg 243y & 143y
Fulse dacesment Z$5mmiy 417y 2 {5 S {18y
Pulse decrement S30mmg Er ' 2 a

| Ehangefrom Semi-Supins i Standin
SBP increment 220mmHg ETR ) 4414 T8
SEP increment Z40mimkg 12 o 2
EBR {IE@EW&W EF0RHY T S0 5112

{ 1 {5} a

DER increme 18 4343 13438} {2
DIER increment Z20mm 248 418 218
DER gocremant 24 0mmHg 18 {343 12435 16 {37}
DE® gecrament 220mmbn 4 8 Z 4485
Pulse increment Z15mmHg 38 255 2
Pulse increment S3ammHg & 143} g
Fulss darrament 245mmbg 142 143 48
Fulse daceement Z30mmb 8 & o

Dita Sowee: Tads 7.8, Lising 5.1, Cel Intex 7.8

esible cop:
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Table 120

Incidence of Abnormal Vital Signs Developing During the Titration

Period and Persisting into the Maintenance Period (Safety Population:
Controlled Active-Comparator Study [Monotherapy] [Study 1 68])

B {%) of Subjacts
fopinirots R
Avmormal vikal Sign Paramabors ' Ropénirols CR Dess Gaoup
Relative lo BaselinedPra-iraatmené R apd S16 s
Yikal Biona n=33 =44
SeEi-Guine
SHP ncrament Z3mirHg ERRET) 215
SHP incrament Z80mimHg L a
SEP-decrement SI0moHg % 158) 520
| sBPdecrement “40miiHg 168 E {7
TER increment 2 10mmi: 4417 & 4203
EIER incremens 2Smmiig & Z 8y
DES decrament 2 10mmHg 12535 2 {505
DES gecrement 22mmHg 3113y B {HH
Pulss increment 2 15mmHg r ETH
Pulse ntrement Z30mmHg o 1%
Pz decrament 2 15mimbyg 1y 48
Fulss deeement Z30mrbs 4 8 il
slanding
SBP incrament 220mmiy ERL ) 317
SBP inzrament 280mmHg e o
SEP-decrement 220mmiHg 1049 &8
SBPdecrement S40mimHg 1) 25}
DEF increment 2 10y BT 7 16}
DS incremens 2 20mmeg Z i3 143
D57 gecrament SHimmHg 4y E2(50)
DER decrament S20mmHg 4417 S
Pulse increment 215mmHg L) 5110
Fulse increment 230mmiHg B 142
Pulss dacrament 2 _‘iﬁlﬁd’!’m 4 ﬁz&? 7 g‘gﬁg;
Pulse daament 230mmby £ a
Changs from Ssmi-Aemine to Siandin
SHP inorement 220mmHg [ R 27}
SO increment 240mmbg & 8 B
SEP-decrement Z20mmHg 10 748 248y
SHE sac:emfr ’:&m 4 8 &
S10miTHg 3038 f {26 B {98
DIE® incremens S0 g 213 245
DEP decramant 10mmHg 10% B {26} 9420
DES decramant “20mmHg & 1 48} 25
Fulse increment 215mmHg 1413 188 a
Pulse increment m;gnﬂg & el a
*Uizlse decament 215mmHg & & 2i5)
il5e decpEment 230mmka ¥ 4 &

Duta Source: Tadle 7.8, Usting 5.1, SEE §I‘HE'X? 55
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7.1.8.3.3 Marked outliers and dropouts for vital sign abnormalities

The Sponsor conducted analyses of VS outliers based upon values outside the reference
range (e.g. Non-potential clinical concern range) : SBP 90-180mmHg, DBP 50-
115mmHg, Heart Rate 50-120bpm. Thus, outlier values outside the reference range were
SBP > 180 or <90, DBP > 115 or < 50, and/or HR > 120 or < 50. The sponsor also
analyzed values that were arbitrarily designated to be outlier values of Potential Clinical
Concern (PCC) including SBP increase or decrease (change) > 30 mm Hg, DBP increase
or decrease (change) and > 20 mm Hg. Table 121 shows the sponsors outlier criteria for
orthostatic hypotension and other VS threshold changes of interest.

Table 121 Criteria for Orthostatic Hypotension and Threshold Changes in Vital

Signs

Pasamater Refsrsnce Range  Thyoshold for Vital Sign Changes

EEP %3io 180mmtg increaseiDecrense *XmmHg
IncreazeiDecrense 240mmy
Increase/Decroase 240 % o vakes of Z8mmBy

oaF 500 145mmily InereaselDecresse 2H0mmiy
IncreazelDecrense > Himmby
increaseiDasrease *30 fo a value of S50mmHy

HR 53 to 120kem InreaseiDecraase > 4Tbpm
IncreaseDecrogse 230kem

FAurevatens: 58P = sysinis Moot pressure; DBP = diasiofc blosd pressume; HR = haan mts

The incidence (%) of subjects with severe outliers reflecting systolic or diastolic BP
values outside the reference range and with a change from original baseline of potential
clinical concern at any on treatment visit is shown in Table 122. Changes from baseline
criteria of potential clinical concern were not defined for heart rate.

Table 122 Severe Low and High BP Change Outliers : Incidence (%) of Subjects With SBP or
DBP Outside the Reference Range and With a Change from Baseline of PCC at Any
On-Treatment Visit (Safety Population: Protocol SK&F-101468/169)

Ropinirole CR Placebo
N=202 =13
Paramster | Posifion | Range & Change n {963 n 3%}
Systolic BP | Standing | n 20 180 )
»180 mmia & »30 meHg inc. 3 2 0 Best Possible CODV
<80 somHa & »30 mmHa dec. 5 3 2 6]
Semi- n 200 180
Supine | =180 mmHy & 30 mmHy inc. 3 2 1 i<h
<88 rambg & =30 mmHa dec. 1 {=1) 1 {1
Diastolic BP | Standing | n 20 180
=115 mmHg 8 =20 maHg inc. 2 {1 ]
<50 mmBe & =20 mmHy dec. 1 {1} 1 i<t}
Bemi- n 200 190
Supine | =115 mmHg & >20 maHy inc. 4 & 1 (=1}
<50 mmHg & >20 mmHy dec. 2 {11 1 {=1

Dizta Source: Secton 12, Table 8.3,
inc. =inceease; dec. = dereass,
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These analyses reflected some quite remarkable/noteworthy severe outliers for BP
changes that were increased and decreased. While standing, the treatment
difference/effect (ropinirole CR % - placebo %) for the CR formulation was 2 % for
severe SBP increment and 1 % for severe DBP increment and was 2 % for severe SBP
decrement. While semi-supine, the treatment difference/effect for the CR formulation
was 1.5 % for severe SBP increment and 1.5 % for severe DBP increment and was 0.5 %
for severe SBP decrement.

Reviewer Comment

» ER ropinirole treatment caused an increased risk for severe, combined outliers for
- blood pressure increment and decrement while semi-supine and standing. The
vast majority of these severe outliers occurring during the titration period. These
effects should be considered for description in the label.

7.1.8.4 Additional analyses and explorations

The sponsor conducted a study designed to assess the safety of 2 rapid titration schemes
for ER ropinirole vs that of a much slower titration scheme for IR ropinirole that is
described in its label. Table 123 shows the specific titration schemes for both
formulations. Specific attention was paid to assessing orthostatic VS by measuring
orthostatic VS at the beginning of each week, at hourly intervals up to 4 hours after
dosing, and 4 days after the dose increment.

Table 123 Dosing Titration Schedules for ER Ropinirole and IR Ropinirole in Study

167
Tuotal Bopinirole per Day
Wesk Stendard IR CR titration CR fitration
regimen A regmen B
1 4. 5mg 2mg Zmg
Z 1.5mg 3mg dmy
k) 2.25mg dmg Bmg
4 3mag B fimg
3 1.5my  dmg dmg

Table 124 shows the frequency of orthostatic hypotension at week 4 (before and after
initiating the highest dose level) and at week 5 (at pharmacokinetic steady state for the
highest dose level initiated at the beginning of week 4) prior to the daily dose
reduction for each titration scheme and for combined results of both titration schemes
for ER ropinirole. In general, the frequency of various orthostatic hypotensive
thresholds are more frequent for each ER ropinirole titration group (as well as for the
combined results of both ER ropinirole titration groups) compared to results for the IR
ropinirole group that had a lower daily dose and a much slower titration rate. The
treatment difference % for either ER ropinirole group (vs the IR ropinirole group) for
respective outliers is frequently substantial (> 5 %) and in some instances ranges as much
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as 12-15 %. There does not appear to be a particular time after dosing for which the risk
for orthostatic hypotension is clearly increased. Neither does this risk clearly appear to be -
greater for the slightly more rapid ER ropinirole titration scheme (that also titrated to a
higher daily dose) compared to the group titrated to a slightly lower dose and with a
slightly slower titration rate.

Table 125 shows the overall frequency of new onset of various orthostatic hypotensive
outliers occurring at any time during the study and of moderate and severe pulse changes.
Clearly, the risk of orthostatic hypotension for SBP (decrease > 20 mm Hg) and DBP
(decrease > 10 or > 20 mm Hg) with ER ropinirole (either titration group) is much
greater than the risk for the IR ropinirole group. Although the increased risk for SBP
orthostatic hypotension was similar for both ER ropinirole titration group (vs IR), the risk
for each DBP outlier was greater for the higher dose and more rapid ER ropinirole
titration group. ’

Table 124 Frequency of Orthostatic Hypotension At Weeks 4 and 5 (Safety Population: Dosing
Regimen Study — Optimal Titration [Study 167])

Qrihoatatic Bypoisnsion Crleria — Proporiion
Severs Suvers Bovere SRR

SRF &8P £ep 8BF  3BPand  and Sovene
et 2I0mmbly MmmHg  2immbg 2emmig  0EP DEP

Bi%) AR miw R{%E  aiw ni%
Roptoe IR 7222
Week 4, Dy 1, Mean Pre-Dose S o 2 & ] o
‘ieekd, Bay 1. 11 Post & B 8 & o 5
‘Wesk 4, By 1,2 1 Post & ° 1458 B g o
Week 4, Gy 1, 55 Fost & 0 £ 45k o ] ¢
'Week 4 Bay 1.4 5 Posl 1481 B 145% G g &
‘Weck 2 Doy 4, Fost » B 2 o ¥ &
\Weeh 8 Felaw-Up, n=25 1 58) ¢ 2 0 [ [
Ropirine CR JRevimen 8) n=36
ieek 4, Dy 4, Mean Fre-Dose 248 ) 2 T 5 [
\esks, Doy 1,1 b Post 195 & 2 B 0 ¢
ek 4 Dy 1, & b Post 1443 o s | o o &
Wesk 4, Ogy 1, 3 h Pogt 248) & 144 B 131 &
vecy 4 Day 1,4 h ool 144 o B2 B 4 741 o
Weex 4 Doy, Pust o g 248} T4 g8 b
eex 5, Fodne-Up, =35 1441 0 3412 5 141 . b
Saple CR {Reyimen 5). n=28 B@Si POSS’b’e C
ek 4, Ky 1, Mean Fre Dose o & ) 0 o & opy
‘Wesk 4, D¢ %, 1k Fost & o 2{13} & o v
ek 4, Cay 1. 2 nPret g 0 138y & a [
sk 4, Cay 1.3 Post 3 0 243 B %41 o
ieek 4. Doy 1.4 1 Feel T o z B o e
Weck 4, Cay 4, Pust 348y U 108y B 144) [
Week S Fotgasip, n=p4 EIER o 3013 & 7 G
Foninice CX (A, n=1g
"Wesk 4, Day 1, Mean PreDoge By 7 9 & ] o
Week 4, Bay 1.1 o Poat 518 [ 35 2 g &
Wesk 4, By 1,2 11 Peat 142 5 245 & 0 [
ek d, Dy 1,3 1 Feal &8 & 3% | o 214 ©
ek d, Day 1.4 1 Bost 1 [ 5119 & 2 &
eskd, Dag 4. Fost n=45 24y 5 346 142 HE) t
Wesk 5 Foliow-Up, n=49 348 0 E{12 & ) o

Eiata SUuCEs Sy 967 Table NOY_167, Lis¥rg 15

1. Fropottion réculied as tie rumber of sibjecs meeting the O crilera at the deee and visl relative o 42 number
of subjasis tesizt at ihat dose ang visit

Abbeeiations: CF = contolatoeiaase; 1R = immediale-refease; SBP = Systoii: Blod Peesswe; DBP = Clasiobc
Bipad Preszure; OH = Orpostatic Hypaension

Mot IR sublects received 3 g TID dose turing Week 4. OR regimen A [Sizver} sulfects recefvad a Smg gose and
CA regimen B ffanger subjens recsivad an fmyg cose dutng Week 4, Stuty ooristisn enteg after pompietion of
ek 5.
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Table 125 Incidence of Orthostatic Hypotension (OH)/Vital Sign Threshold
Change Observed with a Change from Semi-Supine to Standing
Relative to Week 1, Day 1 Pre-Dose at Any Visit (Safety Population:
Dosing Regimen Study — Optimal Titration [Study 167])

Treatmsnt Sroups for Dosing Regimsn Btudy — Optimat Titration {Shady 187
- m{mm CR “E_ﬁr.atim A% CR Coasa

Orthostatic Wits! Rign _ Regiman & Fagiman B
Theaahold N=325 K=28 =24 M=%
Maw Onast
SBP deorease 2M0memHy F(43 1 (424 8433 1% {38}
BEP decrease 240menHy & ] i ¢
SBF decrease 24 0mmHy and g 3] ] &
walue S00mmily v ,
DEP decrease > 10mmily T 28 0ae 13 {54 23 {46}
D8P depmass *2mmibs & 28 33 54
CEP decraass 228mmHy and £ i n &
wolis S0mmihy
Pufsa ingresoe > 18kem . gl k] 12 {48) 19 j56) 23448)
Plécs deosaze 2 15am & 1{4} Q {2}
Pufsa increase 2 Hbom 1} 1{48} 1] L R7]
Puisa decresse #30kpm g g ] g

Table 126 shows the incidence of abnormal VS changes (applying DNP recommended
threshold criteria) occurring at any time during treatment while semi-supine, standing,
and changing from semi-supine to standing. Overall, the risk for increased outliers was
mainly increased for SBP or DBP decrements for both ER ropinirole titration groups. The
treatment difference % was frequently substantial (> 10 %). In addition, the risk for many
of these outliers was frequently greatest for the ER ropinirole group receiving the higher
daily dose and faster titration rate. In the semi-supine position, the treatment difference
for the most aggressive ER ropinirole (vs IR ropinirole) treatment group was 22 % for
moderate SBP decrement (> 20 mm Hg), 31 % for moderate DBP decrement (> 10 mm
Hg), and 17 % for severe DBP decrement (> 20 mm Hg). In the standing position, the
treatment difference for the most aggressive ER ropinirole (vs IR ropinirole) treatment
group was 13 % for severe SBP decrement (> 40 mm Hg), 43 % for moderate DBP
decrement (> 10 mm Hg), and 13 % for severe DBP decrement (> 20 mm Hg). While
changing from semi-supine to standing, the treatment difference for the most aggressive
ER ropinirole (vs IR ropinirole) treatment group was 38 % for moderate SBP increment
(= 20 mm Hg), and 22 % for moderate DBP decrement (> 10 mm Hg).

Apppears This Way
On Original
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Table 126 Incidence of Abnormal Vital Signs Parameters Relative to Week 1,
Day 1 Pre-Dose at Any Visit(Safety Population: Dosing Regimen
Study— Optimal Titration [Study 167])

Troatrmant Groups for Dosing Regimen Shudy - Oplinss Tikation 1Shady 167
IR ER ?}'mimn Ch T Z &H {B Doses
Pegimen & Foegimes B:
Paramaler N=25 oy K= [
Sami-Suping
SHP ingrament 2Emmby 738 £13%) 521} 13425}
SEP ingrament 240mmky Q El 1 2
SEF decement 220t 524 1o{as {45} 21488
SBF deeremens SADRTIHG [ 2 18} 188 % {6}
OER increment S 10nee 15 64 11 342 11 {563 T
DiEP inerement 220mmig 1) 1585 315 4 {8t
DER decrament Z1mmig 2 [35] T2 188} 16 {57} 25{58)
OIPF decrament S20mmii 1idj 248y 2215 T 1)
Fulsa increment 15mmHg 5 (20 7L & {25} 1% (26
Fulse ncrement Z30mmty [ & 0 &
Fulsa deceement Z35mmHa 305 5{8 145 5{%
Fulss decrement 230mmbg (25 B 2 i
Slanding ]
SBF incrament 220mmig s 2435} Y25 1538
EEF incrament Zaimmg 2 13 B 18 112
BEP dlecrement SFmmHY 5[4 B3N 525} 14 28
SEP decrement Sd0mmHg [ & 3§13 F i)
DER incremens 2 10maig 13 52 15 4508 36 525 25 {95)
BB ingerment 220meHg 2 fEj 248y Y 48
OEF decremant Z10mmH apeF 13¢50} 18 75y 31 462)
DR decrgment 220mmHg 1[4 313y 4178 T34}
Fulss ncrement 215mmiy g [35) 2 ¢35) S 144283
Fustoe nrement S3mmig 0 154 ] 142
Pulse termment 2 5mmby 4 18 4855y 4117} 5 {36
Pulsa dacmment 230mmb 14 ’ ki 14 142
Semi-Suine minue Standng
| EBP incramant 2 20mmHn T4 5238 BT C) 1532
| SBP incramant 248mmisg 114 1 {4 18 il
SEP gecrement 22inmiHg 2 {8 4 45} A7 Ei16)
| SEPdecemen F4temty g 3443 2 i@
DER ingrEmens S0mmEg 12 [48) 10438} 13458} 23 {48)
DEP increment 220wy 2§81 1843 248 bl
OISR gecrement 10mmHs 522 Q{38% 13458 22449
| EI5F derrament 220mmtn 14 144 24 B {6y
Pulzsa fncrement = 13mmHg 8124 2l 3015 5430
Pulse fcrepsent 90mmb g [ 1 &
Pulse decrament T4SmmE S L) Lt 725 1182
Fulse dacrement £30mmH 0 & 2 &

Dorla Sources: Tabls NOS_JET, Study 157 Listing 18

Abbedations: IR.= immedizizsaiease; O = sontrelled-release; SBP = sysioic biood pressure; CEF = dasinichnod
pBSTLE

Mgtz AT patiznts recaiven ZBmg

Huie] New Onset=Not present at bassine but chsepied durng eafimert; Mot Oncuring=Nat present & baseline nar
cézenved during reatment

Biota: Ay wisit inciintes Visk 5, 3t which fime the subjects weee oF ramiment,

Best Possible Copy

205



Clinical Review

Leonard P. Kapcala, M.D.

NDA 22008

Extended-release (ER) ropinirole / REQUIP XL

Reviewer Comment

» These various analyses clearly show that the more aggressive titration scheme for
ER ropinirole (both total daily ropinirole dose and titration rate) increases the risk
for outlier change responses for blood pressure and heart rate. This increased risk
for VS outlier response is particularly applicable to hypotension/orthostatic
hypotension. These analyses also show that the more aggressive ER ropinirole
titration dosing scheme increases the outlier risk for many outliers including those
reflecting hypotensive responses and orthostatic hypotension. These data argue
against the safety of the rapid titration scheme that the sponsor proposes for
the label for ER ropinirole. '

Sponsor Summary of All VS Analyses

For All Controlled Phase 3 Studies, mean absolute values for vital signs at baseline, at
most extreme low and high values on-treatment and at follow-up were within the
reference ranges across treatment groups for semi-supine and standing measurements,
and orthostatic changes. This finding was consistent for SBP, DBP and HR. The range of
minimum and maximum values for orthostatic changes varied widely for the extreme low
and high values on-treatment across treatment groups. There were no apparent
differences between the placebo and ropinirole CR groups; this comparison is limited due
to the issues of combining different studies. In addition, the observed findings are '
consistent with Parkinson’s disease. Similarly, mean changes from baseline in vital signs
were small at most extreme low and high values on-treatment and at follow-up. There '
were no clear treatment-related patterns in changes from baseline to these time points.

There were no apparent differences between placebo and ropinirole CR groups. Any
apparent differences between ropinirole CR and the individual control groups may be an
artifact of combining studies for the ropinirole CR group, while the control group comes
from a single study. There were no consistent dose-related trends seen for change from
baseline in absolute vital sign values at most extreme low or high value on-treatment or
over time during the All Controlled Phase 3 Studies. There were no consistent dose-
related trends seen for mean absolute vital sign values at most extreme low or high value
on-treatment or over time during the All Controlled Phase 3 Studies.

The incidences of abnormal vital signs for All Controlled Phase 3 Studies weie evaluated
by treatment, dose group, body position, and study period (e.g. Titration Phase,
Maintenance Phase, and Titration Phase persisting into Maintenance Phase). In general,
there were no clear treatment-related or dose-related changes in any outlier group.

Noteworthy observations from individual studies include the following :

* In both Studies 169 and 228, changes from baseline in standing SBP and DBP were
noted in the ropinirole CR groups. These changes were generally within 3mmHg of the
corresponding measurements in the comparator groups (placebo and Sinemet,
respectively) and not clinically significant.
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* In Study 228, severe orthostatic decrements in systolic and diastolic blood pressure
measurements were low in both ropinirole CR and Sinemet (SBP decrement > 40mmHg:
2% for ropinirole CR versus < 1% for Sinemet; DBP decrement > 20mmHg: 6% for
ropinirole CR versus 11% for Sinemet).

* In Study 168, the ropinirole CR and ropinirole IR groups, in general, showed similar
patterns of outlier observations except for diastolic change. For any on-treatment
measure, an excess of outlier observations for DBP change from baseline > 20mmHg was
observed (for semi-supine: 5% for IR and 15% for CR; for standing: 7% for IR and 12%
for CR). An excess of outlier observations for the minor diastolic change > 10mmHg was
also observed in both postures: These changes were generally small and not clinically
significant.

* The incidence of vital sign outliers did not depend on ropinirole CR dose. Within the
ropinirole CR group, the greatest number of extreme observations came from the < 8mg
dose group. The magnitude of extreme values was similar among the dose groups.

* In each of the phase 3 trials, vital sign outliers were generally more frequent during
maintenance than titration, possibly related to the longer duration of the maintenance
phase and resultant increased number of vital sign measures.

* In study 166, differences between the ropinirole IR group and the ropinirole CR 2 mg
pooled group, which represents the initial dose being recommended for use, were
generally of small magnitude and did not follow a consistent pattern.

* In the dosing regimen Study 167, the incidence of vital sign outliers for ropinirole CR
regimen B (2,4,6,8mg) was somewhat higher compared to ropinirole IR
(0.25mg,0.5mg,0.75mg, Img TID). The greatest difference was seen in SBP measures and
was present in both semi-supine and standing position SBP : for semisupine decrement >
20mmHg (6/25, or 24%, for ropinirole IR versus 11/24, or 46%, for ropinirole CR
regimen B) and for the more severe category of SBP decrement > 40mmHg (0/25, or 0%
for ropinirole IR versus 1/24, or 4% for ropinirole CR regimen B), as well as for
(standing) SBP decrement >40mmHg (0/25, or 0% for ropinirole IR versus 3/24 , or 13%
for ropinirole CR regimen B). Regimen B subjects titrated to 8mg per day at the end of
week 4 whereas the ropinirole IR subjects titrated to 3mg per day in the same time frame.
In summary, vital sign changes were relatively minor, and unlikely to be of clinical
significance. :

Reviewer Conclusions

e Thave noted my more specific comments in various parts of this section.

» Iconclude that these various analyses clearly show that ER ropinirole produces
many significant changes in VS (both SBP, DBP, and heart rate/pulse) while
semi-supine, standing, and changing from supine to standing.

I disagree with the sponsor’s overall conclusion that “vital sign changes were
relatively minor and unlikely to be of clinical significance.” Some of these VS
changes caused by ER ropinirole were relatively quite large in magnitude (e.g.
“severe”) and in several instances were either much more frequent( or at least
notably more frequent) than changes produced by the placebo group or IR
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ropinirole group used as the respective comparator, especially in studies 169 and

168, respectively.

e I think that the changes not only in decreased blood pressure but also in
increased blood pressure have the potential to be of clinical significance.
Clinical significance of VS changes produced by ER ropinirole is especially a
possibility given the selective design of these studies in which patients with
orthostatic hypotension or significant cardiovascular disease or hypertension were
generally/typically excluded from study.

o Although the sponsor often noted some treatment differences for ER ropinirole vs
a respective comparator (e.g. especially placebo or IR ropinirole), I do not think
that the sponsor systematically conducted analyses of these data relative to
treatment differences of ER ropinirole to the respective comparator nor
appreciated the true potential clinical significance of these treatment differences.

e The VS analyses of study 167 clearly showed the increased risk of VS changes,
predominantly hypotensive in nature for the rapid, aggressive titration of ER
ropinirole (vs the much slower, more conservative titration for IR ropinirole
described in its label).

e Although I agree that the VS analyses that included different ranges of doses did
not suggest any dose-dependent effect of ER ropinirole, the design of these
studies that did not randomize subjects to fixed ER ropinirole doses but instead
typically treated patients with “optimal” flexible doses was not appropriate for
assessing dose-dependent effects of ER ropinirole. I hypothesize that if ER
ropinirole was studied in randomized, fixed-dose, parallel group studies, that
there would be dose-dependent effects on changes in VS.

o The various pooled analyses of the 3 pivotal studies and the 2 advanced
Parkinson's Disease studies did not suggest any additional, significant information
other than the analyses of study 169. Considering the multiple differences in
combining results of different studies, I do not think that the pooled analyses
provide significant information

7.1.9 Electrocardiograms (ECGs)

7.1.9.1 Overview of ECG testing in the development program, including brief review of
preclinical results

Overview of Planned Analyses and Data Presentation

Results of analyses of ECG data for this section are presented in the following order: the
number of subjects with ECGs performed by study visit and dose at time of assessment,
global interpretations of ECG findings by the investigator and central cardiology service
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-results of QT correction methods, absolute values and changes from screening in

absolute values for each ECG parameter over time, ECG parameter values outside pre-
specified reference ranges, ECG parameter values outside the threshold for PCC,
maximum increases in QT intervals relative to screening, maximum on-treatment QT

interval increases versus dose at time of maximum increase, maximum on-treatment QT
interval increases versus HR at time of
maximum increase, and a summary of ECG findings. The ECG data are presented by
pooled study groupings and individual studies.

An overview of source displays for ECG data which were generated for this ISS is

presented in Table 127.

Table 127 Overview of Key Source Data Displays for Electrocardiogram Data
Generated for the Integrated Summary of Safety
Al Contralisd Pivolal Placabo- Conlrotisd Acdive- Contralied Active- Bobing Regimen
Phase 3 atudiss Confralied Stucy Comparator Shedy Comparalor Shity Study - niliai Deoz | Deaing Regimen Study —
pludina 168, hdjunciive {78 [ E5H] Enarapy; Selaction Oplimal Titration
208 an 168) {Blaey 159 Shuty 228) {Stucy 158} £ty 1663 (Sfuey 1673
Rbzokes values ovar lime Tablz §.3% Fabe 37 Tage £33 Fame sl TabieIiZ 252, 27.2% | OSR 167 Tabe 47, 45,48
LNRNGES {10 sies Tablz 238 TN as Tae el Talie 22
Viiies outside ejssence rvge Takle 821 TabE 3% TameBid Tave &% Take NIS_155 Takis NEg_I67
POC vues Takle 822 Tave Al Talie B3E Fadie B4 Tabie 168 TH0ML1 Tabe 16T T304
Cal g 8.1 Table NIE_156 Taoe NI IET
TageN1O_I5E Taide 13167
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QF 2500msec; change >50me% Takis8.2% Tase £.19 Tee BAT Taess TaneRI1_156 Taks ®I4_167
OF utside reiErene ange Table 883 Tave BIR Tae £.56 TaNRBES TaLENIA 15 “TaNe NOB_157
Tare NG5 156 Taie NO5_167
aXadmun oa-veatment infervals versus soesning valtefor —
~ 87 FigweBIe Flgure 818 Figure 818 Figire g1 -
~3T8 Flare 826 Figure 311 Figure &20 Figure 82 — -
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7.1.9.2 Selection of studies and analyses for overall drug-control comparisons

I have focused on reviewing the ECG results of the individual study 169 that assessed the

results of ER ropinirole vs placebo in the only randomized, double-blind, placebo-
controlled study in the development program. This study assessed the effect of ER

ropinirole in adjunctive treatment of patients with advanced Parkinson's Disease.

Study 169

A 12-lead ECG was scheduled at screening and Week 24 (or early withdrawal) for all
subjects. Additional 12-lead ECGs were scheduled at baseline, Week 3, Week 8, Week
12, and follow-up by protocol amendment. The majority of the follow-up visits were
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obtained while the subjects were on-treatment (88% of the ropinirole CR group and 76%

of the placebo group) as this visit generally occurred on the last day of downtitration.

ECGs were measured digitally, when possible. The timing of the ECG assessment was

not controlled with regard to time of day, food intake or level of activity. The ECG

tracings were reviewed by the investigator and also sent to a central cardiology service “\5«\
for interpretation. With the exception of the investigator reported ECG data

(interpretations reported as normal, abnormal-not clinically significant or abnormal-

clinically significant), all ECG presentations are based on the results reported from the

central cardiology service interpretation.

QTcF or QTcB intervals of 2500 msec and QTcF or QTcB intervals that had increased
from screening by > 60 msec were considered to be of particular relevance when
investigating whether ropinirole CR had an effect on heart repolarization. Thus, all ECGs
from subjects who met these criteria were reviewed by a blinded central ECG reader

wA)

If a discrepancy was found between ————— interval values and those in
 the central cardiology service database them—— was asked to provide a second opinion.
Corrections to the clinical trials database were to be made if, upon second review, the
central cardiology service reported that an error had been made in the original
interpretation of the ECG.

The central cardiology service ———_____provided a second review of all ECGs for
subjects, 4859, 5144, 5180 and 5329 as discrepancies were noted between the ECG h(M
interval values they calculated and those calculated by ———————The central cardiology
service identified errors in the screening values for HR, PR, RR, QRS, QT, QTcF and
QTcB for subject 5144 only. These errors were corrected prior to database freeze,
however, the uncorrected screening values for this subject were erroneously included in
data source tables and figures and in the data listing of ECG values. As a result, this
subject was erroneously classified as meeting absolute change criteria (>60 msec increase
from screening) for QTcF and QTcB at the follow-up visit. The corrected data show that
this subject’s uncorrected QT, QTcF and QTcB values did not meet criteria for increase
relative to screening of >60 msec at any on- treatment visit or at follow-up. The statistical
analyses of maximal increase from screening for uncorrected QT, QTcF and QTcB were
re-run using the corrected data.

A screening and at least one on-treatment ECG was obtained for 185 (92%) ropinirole
CR subjects and 178 placebo subjects (93%).

7.1.9.3 Standard analyses and explorations of ECG data

7.1.9.3.1 Analyses focused on measures of central tendency

Study 169 ECG Values Over Time
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In general, mean changes from screening in ECG values at on-treatment and follow-up
assessments were small for all ECG parameters assessed (heart rate, PR interval,
ventricular rate —R-R interval QRS duration, uncorrected QT interval, QTcF interval and
QTcB interval) and no differences were apparent between ropinirole CR and placebo. In
both ropinirole CR and placebo groups, there was a small decrease in heart rate and
increases of PR and RR intervals. Table 128 shows the mean change from screening at
different times throughout the study for QTcB and QTcF. The treatment effect (ER
ropinirole/CR ropinirole — Placebo) was 4.7 msecs for QTcB and 3.8 msecs for QTcF.

Table 128 Summary of QTcFridericia (QTcF) and QTcBazett (QTcB) Change
From Screening in Study 169

Treatment bt Vialt n Mesn S0 Medizan Min. Max.
Tz {Hazett] {m=ec] Flacebo 131 Bassline 18 -1.5 18.30 -4.5 -8 4§
Wask 3 44 ~0.3% 23,27 ~1.D -48 54

wosk B B8 -0.2 24.58% 1.0 -49 7L

Weak 1z g1 -9.3 2380 -1.0 -81 El

waek 24 123 -2.% 25,73 -23.0 -&4 B2

Follow-up 10K 1.2 ZZ.B& 2.0 -&& &1

Popinlrols CR %02 Bassline 34 A& 22.24 -4.0 -8 40
Weask 1 EE 1.4 24.28 -Z.D -ET 51

Wask B L BO 2.7 22,15 -2.D -38 i3]

week 12 10z -0.1 24 .09 3.0 -5& kB

Wwaak 24 154 2.8 EL.T2 2.5 -50 55

Pollow-up 113 -1.2 4.9 -8.0 -50 BE

Qe {Fridericia) {msac) Flacsho 191 Basaline 5 -1.5 14.895  -4.5 -34 44
waek 2 44 -£.3 19,17 D.5 34 34

waek € §9 -0.3  21.65 -1.0 -61 &5

waak 12 93 1.4 21 .54 1.0 ~T7 4&

wWosk 24 1zi -04.3 i18.85 -1.0 -47F T3

Follow-up 105 2.1 20,29 2.0 -55 &G

Ropimnircle CB 202 Basselins 24 2.8 19.87 G0 -4E 29
weak 2 BE 1.5 2p.39 1.0 -45 [}

Waak & gk 2.8 19.34 6.0 =37 EE

Waak 12 102 1.6 20.98 1.5 -4z 4%

Wask 24 183 3.5 19.48 4.0 =52 &L

Pollow-up 113 -0.8 22.85 -3.0 -&8 B9

Note: The centra] cardiology service reviewed ECGs where discrepancies were noted between the intervél

:}?el;lecalculated and those calculated by the external cardiologist in his review of ECGs with flagged

QT values (>500 msec or >60 msec change from screening). For subject 5144 errors found in HR, PR, RR,
8?,8 (,)TcF and QTc¢B at screening were corrected prior to database freeze: however, the uncorrected values
ZVI:(I:ICOUS]y included in this above table. The corrected data show that this subject’s QT, QTcF and QTcB

(\il?cllune;t meet criteria for increase relative to screening >60 msec at any visit including follow-up.

Scatter plots of the maximum on-treatment QTc¢B or uncorrected QT interval versus the
screening interval for each subject, by treatment and dose, were presented. In general for
QTCcF, QTcB and uncorrected QT, the changes were scattered around the line of
equivalency.

Plots of the maximum on-treatment QTcB increase and uncorrected QT increase from
screening versus dose at the time of the maximum increase were presented.
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Table 129 shows the results of the maximal on treatment QTcB and QTcF change from
screening. The adjusted treatment difference for QTcF and QTcB was approximately 2
and 3 msecs, respectively. These differences were not statistically significant as depicted
by the p values and 95 % confidence intervals. For QTcF, QTcB and uncorrected QT
there was no apparent dose relationship change in either treatment group.

Table 129  Adjusted Treatment Differences and 95% Confidence Intervals for
the Maximal On-Treatment Increases from Sereening in QTcF, QTcB
and Uncorrected QT (Safety Population: Protocol SK&F-101468/169)

Adjusted Mean Adjusted | 95% Cifor | P-value for

Maximal Increase Treatment | Treatment Treatment
Treatment n_ | from Screening (SE)! | Difference’! | Difference’ | Comparisont
Uncomrecied Q7
Ropinircle CR | 184 11.2{253) _ e N
Pacebo |77 505 M |Hesay | 0120
OTck
Bopimircle CF | 183 LEIREN . 498 £ A4 .
Placeho T 63107 24 £1.28, 6.1 1985
aTcB
Repinircie CR | 183 931276 . s » :
Flacebo 177 5.2 (276} 31 (116,735 0133

Data Source: Section 14, Table 8.25, Takle 862, Table &7
4. Adsizd for sountry and vaiue at soresning,

The sponsor noted that because these treatment differences for QTcF, QTcB or
uncorrected QT interval were < 5 msecs and the upper limits of the 95% confidence
interval for the treatment difference were < 10 msecs, the observed differences were not
considered to be of clinical relevance.

7.1.9.3.2 Analyses focused on outliers or shifts from normal to abnormal

Study 169 and Abnormal ECG Parameters

At screening, 45 subjects (22%) in the ropinirole CR group and 43 subjects (23%) in the
placebo group had an abnormal ECG. A similar proportion of subjects had an abnormal
ECG at a scheduled on-treatment visit (ropinirole CR: 54 subjects, 29%; placebo: 43
subjects, 24%) or at follow-up (ropinirole CR: 27 subjects, 24%; placebo: 27 subjects,
25%). There were no clear differences in ECG abnormalities according to treatment with
ER ropinirole vs placebo.

7.1.9.3.3 Marked outliers and dropouts for ECG abnormalities

Study 169 : Absolute Values Above the Threshold for Potential Clinical Concern (PCO)

No subject had an absolute on-treatment PR interval, uncorrected QT interval or QRS
duration above the threshold for PCC. One subject in each treatment group had a
corrected QT interval above the threshold for potential clinical concern (>500 msec).
Table 130 summarizes subjects show had a QT/QTc¢ > 60 msecs during treatment
compared to screening/baseline.
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Table 130 Summary of Subjects with an Increase in Uncorrected QT, QTcF or
QTcB Interval Relative to Screening of More Than 60 msec at Any
On-Treatment Visit or Follow-up (Safety Population: Protocol SK&F-
101468/169)
Interval Data Ropinirele CR Placebe
Read by eRT M=202 W=19
Inc. nill {%) nil (%) el
Increage of »60 msec from Screening at any On-Treatment Visit ®d},
a7 b/184 3 i 2} Q-
[subiects] 4673, 4857 5147 52105971, 60751 (4859 5i0 2178 9%,’
aTcF 2183 i VT ih 6 ),
[subiects] Hb73, 53299 4859 50271 (]
QTcB 1183 =T AT 2 Q
[eulecis] 53249 [4701, 4858 4885, 02T %j,

Dtz Searree; Section 14, Takle B.21, Tobis 8.27, Table 880, Takie 8.61, Taklke 567, Table B55.

1. Sukject 5320 kod an increases i QOTcF and OTcB of B2 mesc from screening. As fis subjecls or-fresiment
visi {2 the lime of early withdrawad) was owlside the schoduled on-treabment visit windows for BOG (Waek 3,
B, 12 or 24}, this subfect’s dals has not boen included i the summary isbulalions & Seclian 44, Howsves, for
complefeness, this sulject has been included in this indexd Bhle.

7.1.9.4 Additional analyses and explorations

Sponsor Summary of ECG Data Analyses

The sponsor noted that substantial ECG monitoring was conducted during the clinical
development of ropinirole CR with 2191 ECGs obtained for 674 PD subjects receiving
ropinirole CR. The study population was representative of subjects who would be eligible
for clinical trials in PD; i.e., many of these subjects were elderly with possible
background ECG abnormalities and were taking concomitant medications which might
also have been a confounder. These evaluations included appropriate external review.

Changes from screening in absolute values were small and variable with no consistent or
dose-related trends including ECGs performed at the maximum dose grouping of >
20mg/day. Regarding the potential effect on cardiac repolarization, the data were
analyzed according to current standards with multiple analysis for each parameter. QTcF
was shown to be a better correction relative to QTcB.

There was no apparent effect on cardiac repolarization per PCC values for any of the
dose groups evaluated including > 20mg/day.

The incidence of treatment-emerging abnormalities of QT/QTc intervals was low, with
no dose-dependence, and no differences between treatment groups. The mean change
from screening in most extreme QTcF interval showed a between-group difference of
under 2.0msec for the placebo and ropinirole CR groups in Study 169 and a difference of
3.0msec for the ropinirole CR and Sinemet groups in Study 228 (in both cases, the
interval with ropinirole CR was longer than that for the comparator). These differences
are well within generally accepted safety limits.
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There was no dose-related effect, or time-of-treatment effect of ropinirole CR on any

ECG parameter.

QTcF did not show unexpected dependence on baseline QTcF, or on HR at time of
maximal change. The dataset did not show a clinically relevant liability of ropinirole on
cardiac repolarization as assessed by the effect on QT/QTc interval.

Reviewer Conclusions

» I do not conclude that there was any clearly increased risk of ECG abnormalities
associated with ER ropinirole treatment (vs Placebo).

7.1.10 Immunogenicity

e Not applicable

7.1.11 Human Carcinogenicity

o There were no new concerns raised with respect to human carcinogenicity for this
new formulation (ER ropinirole) of this approved drug immediate-release
ropinirole.

¢ Not applicable

7.1.12 Special Safety Studies

Potential for QT or QTc prolongation : The sponsor had conducted and submitted

previously a special study evaluating the potential for QTc prolongation with

ropinirole treatment. The exposure-response re-analysis was previously reviewed by
Interdisciplinary Review Team for QT Studies (QT-IRT).~—— for RLS. b(4)
The overall review findings indicate that there was no clear QTc prolongation with

therapeutic doses of ropinirole. However, the effect of higher exposures achieved

either due to drug interactions, hepatic failure, or at higher doses has not been

systematically evaluated.

e Not applicable

7.1.13 Withdrawal Phenomena and/or Abuse Potential

o There were no new concerns raised with respect to this subject for this new
formulation (ER ropinirole) of this approved drug immediate-release ropinirole.

7.1.14 Human Reproduction and Pregnancy Data

o There were no new concerns raised with respect to this subject for this new
formulation (ER ropinirole) of this approved drug immediate-release ropinirole.

214



Clinical Review

Leonard P. Kapcala, M.D.

NDA 22008

Extended-release (ER) ropinirole / REQUIP XL

7.1.15 Assessment of Effect on Growth

e Not applicable

7.1.16 Overdose Experience

o There were no new concerns raised with respect to this subject for this new
formulation (ER ropinirole) of this approved drug immediate-release ropinirole

7.1.17 Postmarketing Experience

SPONSOR SUMMARY OF POST-MARKETING EXPERIENCE WITH IR
ROPINIROLE

Because ropinirole CR is not yet approved in any country, there is no post marketing
experience with this formulation. However, post-marketing experience with ropinirole IR
is extensive, with an estimated cumulative exposure of approximately 350,696,000
patient days (960,811 patient years) as of March 2006.

As of 31 May 2006, GSK has received a total of 3506 spontaneous reports of adverse
events in subjects receiving ropinirole IR. As expected, the vast majority of reports
involve Parkinson’s disease patients. Of these reports, 55 involved a fatal outcome. AEs
leading to a fatal outcome were diverse in nature. In four cases, the reporters considered
the AEs leading to death as possibly or probably related to ropinirole IR treatment
(suspected cardiac arrhythmia, vasculitis which progressed to gangrene, unknown cause
of death in a patient with coronary artery disease, and pneumonia, bilateral pleural
effusion, mediastinal and hilar lymphadenopathy, and features suggestive of basal
fibrosis of an indeterminate cause.

Nine hundred twenty six reports met the FDA definition of a serious adverse event. The
body system distribution for these serious events were broadly similar to nonserious
events, with the most common body systems including nervous system disorders (414),
psychiatric disorders (326), general disorders and administration site conditions (216),
gastrointestinal disorders (124) and injury poisoning and procedural complications (100).
The reviews of safety data have continued to show that ropinirole IR is a well-tolerated
drug in the treatment of Parkinson’s disease /RLS. The information included in the
current USPI reflects the post-marketing experience with ropinirole to date.

The total cumulative exposure of ropinirole IR from market experience up to March 2006
is approximately 350,696,000 patient days (960,811 patient years). The sponsor noted
that the reviews of safety data have continued to show that ropinirole is a well-tolerated
drug in the treatment of Parkinson’s disease/RLS.
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7.2 Adequacy of Patient Exposure and Safety Assessments

7.2.1 Description of Primary Clinical Data Sources (Populations Exposed and
Extent of Exposure) Used to Evaluate Safety

7.2.1.1 Study type and design/patient enumeration

The bulk of the patient exposure was derived from controlled studies 169, 168, and 228
and open-label extensions for patients with early and advanced Parkinson's Disease.

7.2.1.2 Demographics

All age groups were well represented in the safety population for All PD patient studies,
with approximately half of subjects >65 years old (387/746; 52%), as would be expected
for subjects with PD. Nearly one-third (107/387; 28%) of this elderly population was 75
years of age or older. The majority of PD subjects aged 18-64 years old and >65 years old
received ropinirole CR at modal doses > 8mg/day (217/359 [60%], and 237/387 [61%],
respectively). One-hundred thirty-four (134) subjects aged 18-64 years old (37%) and
146/387 (38%) of subjects >65 years old received ropinirole CR for >52 weeks. A
slightly lower proportion of the subset of elderly subjects aged >75 years (31/107; 29%)
were exposed to ropinirole CR for >52 weeks. Of those subjects in each age category
who received ropinirole CR for >52 weeks, 113/134 (84%) subjects aged 18-64 had
modal doses >8mg/day, while 114/146 (78%) of those subjects >65 years old had a
modal dose >8mg/day.

For any exposure to ropinirole CR, more males (449/746; 60%) than females (297/746;
40%) were enrolled in the All PD studies. Males and females were evenly distributed
within each duration of exposure strata (<26 weeks, >26 weeks and <52 weeks, and >52
weeks), with approximately one-third of both males and females in each category. The
majority of males (285/449; 63%) and females (169/297; 57%) were exposed to
ropinirole CR modal doses >8mg/day.

One-hundred seventy (170) males (38%) and 110 females (37%) were exposed to
ropinirole CR for > 52 weeks. The majority of males (145/170; 85%) and females
(82/110; 75%) exposed for >52 weeks had a modal doses >8mg/day.

Reviewer Comment

 There were no concerns with regard to the adequacy of dose-duration exposures
based upon gender or age (especially relative to “elderly patients).

7.2.1.3 Extent of exposure (dose/duration)

All PD Studies
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Ropinirole CR data were pooled for analysis across All PD studies. Table 131

summarizes exposure to ropinirole CR by modal dose for all PD studies.

Table 131 Summary of Exposure to Ropinirole CR by Modal Dosel(Safety
Population: All PD Studies) ‘
Duration of Exposure {Neska) | . AII PO S&mﬂif:s , %
{Btudiss 18BN BN DS ARBTHOZR) ¢B\-
N=748 <3
=Bmgid “B—16mgid | »ibmpid Ay Doas %N
% n {%§ B (% Ll L.
=76 weeks 162 [55) 2243 33115 237 |32 (o)
226 woeks, and 252 weeks 77 [26} 82 [35) 0 (32 239 [} ®
257 wesks 53 461 140 47 147 (53} 280 (38} O
Any Expoaurs, N (%] 2HT48130) | F3ATIR{I) | 22074528} | TAG[100) %
Data Source: Taile 2.9, deday 2
CUOF dete Janwary 24, P05

1. Sutjects wee assigned acooming to their cuerd] dursSon of sxposure o ropivioie CR. ang aoooeding Yo ovesal
Pada dose. Modatdosa dor a subject was defned s the most commenly used dose dusing $he parent and
gtEnsion shudes. Sutiecls were Anumaraten i orly 1 call of e matr in 395 mulusky excusie gisgiay.

2. Perosntages were based on e numiDer of Subjecs in e modsl 90se geup athar en e number of subjerisin
¥ yeatment oroup.

Subjects were assigned according to their overall duration of exposure to ropinirole CR
and according to overall modal dose. Modal dose for a subject was defined as the most
commonly used dose during the parent and extension studies. Subjects were enumerated
in only 1 cell of the matrix in this mutually exclusive display.

Percentages were based on the number of subjects in the modal dose group rather than
the number of subjects in the treatment group. Across all clinical studies in PD subjects, a
total of 746 subjects were exposed to ropinirole CR. A total of 509 subjects (68%)
received ropinirole CR for at least 6 months and 280 subjects received ropinirole CR for
more than a year.

More than one-third of all exposed subjects received ropinirole CR for > 52 weeks
(280/746; 38%), and of these, 81% (227/280) had a modal dose > 8mg/day. At the higher
modal dose (> 16mg/day), a larger proportion of subjects (117/220; 53%) were exposed
to ropinirole CR for > 52 weeks. :

Thirty-nine percent (39%) of all PD subjects had a modal dose < 8mg/day, 31% had a
modal dose between 8 and 16mg/day, and 29% had a modal doses > 16mg/day. Of the
39% of subjects who had a modal dose < 8mg/day, 55% (162/292 subjects) received
ropinirole CR for < 6 months, reflecting the inclusion of the short-duration, low-dose
clinical pharmacology studies in PD subjects (Studies 164 and 165), as well as the dosing
regimen studies (Studies 166 and 167).
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7.2.2  Description of Secondary Clinical Data Sources Used to Evaluate Safety

7.2.2.1 Other studies

¢ Not applicable

7.2.2.2 Postmarketing experience

Because ropinirole CR is not yet approved in any country, there is no post marketing
experience with this formulation. However, post-marketing experience with ropinirole IR
is extensive, with an estimated cumulative exposure of approximately 350,696,000
patient days (960,811 patient years) as of March 2006.

As of 31 May 2006, GSK has received a total of 3506 spontaneous reports of adverse
events in subjects receiving ropinirole IR. As expected, the vast majority of reports
involve Parkinson’s disease patients. Of these reports, 55 involved a fatal outcome. AEs
leading to a fatal outcome were diverse in nature. In four cases, the reporters considered
the AEs leading to death as possibly or probably related to ropinirole IR treatment
(suspected cardiac arrhythmia, vasculitis which progressed to gangrene, unknown cause
of death in a patient with coronary artery disease, and pneumonia, bilateral pleural
effusion, mediastinal and hilar lymphadenopathy, and features suggestive of basal
fibrosis of an indeterminate cause.

Nine hundred twenty six reports met the FDA definition of a serious adverse event. The
body system distribution for these serious events were broadly similar to nonserious
events, with the most common body systems including nervous system disorders (414),
psychiatric disorders (326), general disorders and administration site conditions (216),
gastrointestinal disorders (124) and injury poisoning and procedural complications (100).
The sponsor noted that the reviews of safety data have continued to show that ropinirole
IR is a well-tolerated drug in the treatment of Parkinson’s disease /RLS.

Reviewer Comment

» The post-marketing review did not suggest any new or clear safety signals.

7.2.2.3 Literature

Reviewer Comment

e Although the sponsor provided a list of references, the sponsor did not provide a
review or discussion of the published literature.

7.2.3 Adequacy of Overall Clinical Experience
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Reviewer Comment

* I considered the overall clinical experience studied and presented to be adequate
for assessing the safety and efficacy of ER ropinirole.

724  Adequacy of Special Animal and/or In Vitro Testing
e Not applicable

7.2.5 Adequacy of Routine Clinical Testing

Reviewer Comment

* I considered the routine clinical testing to be adequate for assessing the safety and
efficacy of ER ropinirole.

7.2.6  Adequacy of Metabolic, Clearance, and Interaction Workup

Reviewer Comment

* I considered the metabolic, clearance, and interaction workup to be adequate as
did the Clinical Pharmacology review

7.2.7 Adequacy of Evaluation for Potential Adverse Events for Any New Drug and
Particularly for Drugs in the Class Represented by the New Drug;
Recommendations for Further Study :

Reviewer Comment

* I considered this NDA evaluation to be adequate for assessing safety of this new
formulation for its potential approval.

7.2.8 Assessment of Quality and Completeness of Data

Reviewer Comment

* Iconsidered the quality and completeness of data to be adequate for assessing the
safety and efficacy of ER ropinirole.

7.2.9 Additional Submissions, Including Safety Update
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- Sponsor Summary Of Contents of 120-Day Safety Update

This 120-Day Safety Update summarizes additional safety information for REQUIP®
(ropinirole hydrochloride; SK&F-101468) XL 24-Hour™ Extended Release Tablets for
Parkinson’s disease (PD), hereafter referred to as ropinirole controlled release (CR)
tablets. This update summarizes safety information from 3 ongoing studies available
since the cut-off date for the safety information in New Drug Application (NDA) 22-008,
which was submitted to the Food and Drug Administration (FDA) on 9 February 2007.
The data cut-off dates for this safety update are 16 November 2006 for data in the clinical
trials database and 31 January 2007 for data (deaths, serious adverse events (SAEs) and'
pregnancies) in the Operating Companies Event Accession and Notification System
(OCEANS) safety database.

Studies 196 and 248 are ongoing multicenter, long-term, open-label, flexible dose
extension studies of ropinirole CR (2 to 24mg/day) for the treatment of subjects with PD.
When relevant, safety data from Studies 196 and 248, have been integrated to give an
‘Open-Label Extension Studies’ population.

Study 105323 is an ongoing, multicenter, randomized, double-blind, double-dummy,
parallel group study designed to demonstrate the superiority of 24 weeks of therapy using
ropinirole CR (2 to 24mg/day) compared to the currently marketed ropinirole immediate
release (IR) tablets (0.25 to 8mg three times daily) in subjects with advanced stage
Parkinson's Disease who are not optimally controlled on levodopa (L-dopa).

When relevant, data from completed studies in subjects with PD have been integrated
with data from ongoing Studies 196 and 248, to give an ‘All PD Studies’ population
(comprising Studies 164, 165, 166, 167, 168, 169, 196, 228 and 248). Data from
Study 105323 are not included in the ‘41l PD Studies’ group, as this is an ongoing
blinded study, and limited data only are available; hence Study 105323 is reported
separately. '

SPONSOR 120 DAY (4 MONTH) SAFETY UPDATE CONCLUSIONS

At the cut-off dates for this 120-day Safety Update (16 November 2006 for data in the
clinical trials database and 31 January 2007 for data in the OCEANS safety database), 3
clinical studies (Studies 196, 248 and 105323) were ongoing. The sponsor presented the
new safety data and noted that new safety data from these ongoing studies have no
impact on the prescribing information submitted as part of NDA 22-008 and no changes
to the prescribing information are required.

For the ongoing ‘Open-Label Extension Studies’ combined (Studies 196 and 248), 7
new subjects were exposed to ropinirole CR for this reporting period. For the
‘Ongoing Double-Blind Active Control Study’ (Study 105323), there were 114 new
exposures to double-blind investigational product :

* At the data cut-off of 16 November 2006 for this Safety Update, for ‘4l PD Studies’
combined (excluding Study 105323), 750 subjects were exposed to ropinirole CR and
479 (64%) subjects received ropinirole CR for more than a year. There was an even
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distribution of subjects across the modal dose groups (<8mg/day, 8-16mg/day, and
>16mg/day) for exposure to ropinirole CR, with approximately one-third of subjects in
each of the modal dose groups (36%, 31%, and 32%, respectively). Overall, 222 subjects
received the maximum allowed dose of 24mg, with a total exposure of 63,329 patient-
days.

- At the data cut-off of 16 November 2006 for this Safety Update, for the ongoing
‘Open-Label Extension Studies’ combined, 502 subjects were exposed to ropinirole CR
and 376 (79%) subjects received ropinirole CR for more than a year; 317 (63%) of the
502 subjects were ongoing. There was a smaller proportion of subjects in the modal dose
group of <8mg/day (23%), compared to the modal dose groups of 8-16mg/day (37%) and
>16mg/day (40%). Overall, 148 subjects received the maximum allowed dose of 24mg,
with a total exposure of 50,807 patient-days.

- At the data cut-off of 16 November 2006 for this Safety Update, for the ‘Ongoing
Double-Blind Active Control Study’, Study 105323, 114 subjects had been randomized to
receive double-blind investigational product (randomized in a 1:1 ratio to receive
ropinirole CR or ropinirole IR). '

The sponsor noted that cumulative AE data from the ongoing clinical studies
continue to support the conclusions reached in NDA 22-008. Ropinirole CR
continues to be safe and well-tolerated :

- At the data cut-off of 16 November 2006 for this Safety Update, the majority of
subjects in the ‘Open-Label Extension Studies’ reported at least one TEAE, with the
highest incidence overall observed for Study 196 (98% for any event) compared to Study
248 (69% for any event). The higher reporting rates for TEAEs in Study 196 compared to
Study 248 may be due to differences in visit schedule between these two studies. Clinic
visits were conducted more frequently in Study 196 compared to Study 248.

- For Study 196, the most common TEAEs overall (excluding down-titration) (reported
for >20% of subjects and excluding uncoded PTs) were peripheral edema (31%),
headache (25%), nasopharyngitis (24%), back pain (23%), pain in extremity (22%),
cough (22%), somnolence (20%) and nausea (20%). All of these common TEAESs were
reported for a larger proportion of monotherapy subjects than adjunct therapy subjects.

- For Study 248, the most common TEAEs overall (excluding down-titration) (reported
for 25% of subjects) were edema peripheral (7%), somnolence (7%), hallucination (7%),
back pain (6%) and insomnia (5%). These common TEAEs were reported by a similar
proportion of monotherapy subjects and adjunct therapy subjects, with the exception of
hallucination, which was reported by more adjunct therapy subjects (8%) than
monotherapy subjects (3%).

- At the data cut-off of 16 November 2006 for this Safety Update, for the ‘Open-Label
Extension Studies’ combined, the total cumulative proportion of subjects with a TEAE
leading to discontinuation of study drug was 14% (69/502 subjects). Hallucination was
the only TEAE leading to discontinuation of study drug that was reported by 22% of
subjects. This event was reported for 9 (3%) subjects in the adjunct therapy population
and 1 (<1%) subject in the monotherapy population, to give 10 (2%) subjects overall. In
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addition, 3 (<1%) subjects had visual hallucination, 1 (<1%) subject had auditory
hallucination and 1 (<1%) subject had mixed

hallucinations leading to discontinuation of study drug.

- At the data cut-off of 16 November 2006 for this Safety Update, for the ongoing
‘Double-Blind Active Control Study’, Study 105323, AEs leading to discontinuation of
study drug were reported for 4 (4%) subjects (upper abdominal pain plus nausea,
dyspepsia, intestinal obstruction, and depression).

* Overall the down-titration schedule for ropinirole CR was well-tolerated.

SAE reports did not indicate any specific safety concerns with few SAEs considered
by the reporting investigator to be related to ropinirole CR:

- At the data cut-off of 16 November 2006 for this Safety Update, for the ‘Open-Label
Extension Studlies’ combined, the cumulative incidence of TESAEs (excluding down-
titration) for monotherapy subjects was 14% (28/194 subjects). The most common
TESAESs were chest pain (8 subjects, 2%) and Parkinson’s disease (7 subjects, 1%).

* At the cut-off of 31 January 2007 for the OCEANS safety database for this Safety
Update, a cumulative total of 13 deaths have been reported for the 502 subjects in the
ongoing ‘Open-Label Extension Studies’. None of the 13 deaths were considered by the
reporting investigator to be related to treatment with investigational product. No deaths
have been reported in the ongoing ‘Double-Blind Active Control Study’, Study 105323.
The incidence of events within AE topics of special interest did not raise any new
safety concerns:

- At the data cut-off of 16 November 2006 for this Safety Update, for the ‘Open-Label
Extension Studies’ combined, the most common topics of special interest for which
events were judged to be possible or likely cases (>2% of all subjects) were hallucination
(61 subjects, 12%), fall/injury (47 subjects, 9%), hypotension (29 subjects, 6%), QTc
prolongation and arrhythmia (12 subjects, 2%), compulsive behaviors consisting of
pathological gambling and hypersexuality (9 subjects, 2%), and syncope (8 subjects, 2%).

Vital sign changes in Study 196 were relatively minor, and unlikely to be of clinical
significance:

- At the data cut-off of 16 November 2006 for this Safety Update, mean absolute values
for vital signs, for most extreme low and high values, were within the reference ranges
for semi-supine and standing measurements. This finding was consistent for pulse, SBP
and DBP. : ' ’

* At the data cut-off of 16 November 2006 for this Safety Update, only a small number
of subjects met the pre-specified criteria for severe systolic orthostatic hypotension
220mmHg (£2% of subjects) or severe diastolic orthostatic hypotension >40mmHg (<8%
of subjects). The proportions of subjects meeting the pre-specified criteria for orthostatic
hypotension were similar for visits at which a pre-dose assessment only was conducted,
compared to visits at which both a pre-dose and post-dose assessment was conducted.
Reviewer Comment

* Opverall, I agree with the sponsor that the data presented in the 120 Day (4 Month)
Safety Update do not significantly change the safety profile of ER ropinirole that
was suggested by data submitted in the original NDA submission.
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7.3 Summary of Selected Drug-Related Adverse Events, Important
Limitations of Data, and Conclusions

Reviewer Comment

» There were no new safety signals presented for a different safety profile than the
one already recognized for immediate-release ropinirole. One limitation of the
data was that it was not possible to assess the potential for dose-dependent TEAEs
or any other safety parameter with ER ropinirole. This limitation is related to the
fact there were no studies in which patients were randomized to fixed doses of ER
ropinirole (vs placebo) to help characterize the dose-response curve for safety.
The flexible dose titration pivotal trial (#169) that was conducted is not adequate
for assessing a benefit to risk profile.

ER ropinirole is considered safe for approval.

7.4  General Methodology

7.4.1 Pooling Data Across Studies to Estimate and Compare Incidence

Reviewer Comment

7.4.1.1 Pooled data vs. individual study data

Reviewer Comment:

* Although the sponsor presented pooled data analyses for many safety parameters
and I presented some of these analyses in my review, generally, I focused my
review primarily on analyzing individual study results because the study designs
and populations were typically quite different across various studies.,

7.4.1.2 Combining data

Reviewer Comment

e See my comment above for section 7.4.1.1.

7.4.2  Explorations for Predictive Factors

7.4.2.1 Explorations for dose dependency for adverse findings
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Reviewer Comment

» TEAE:s (based upon our request) were analyzed for potential dose-dependency in
study 169. The modal dose of ER ropinirole was determined and patients were
categorized into 3 dose ranges and TEAEs in these dose ranges and “any dose”
were analyzed for the incidence of TEAEs. Some TEAE:s (i.e., dyskinesia,
hypertension, fall) were thought to be dose-dependent and this information was
noted in the label.

7.4.2.2 Explorations for time dependency for adverse findings

e Not-applicable

7.4.2.3 Explorations for drug-demographic interactions

The sponsor evaluated the frequency of TEAEs with respect to age, gender, and race.
Overall, age and gender had no clinically meaningful effect on the tolerability of
ropinirole CR based on an examination of the profile of TEAEs. Hallucinations were
more common in elderly subjects treated with ropinirole CR vs non-elderly patients.
TEAEs were more commonly reported in US populations than in Western Europe, which
in turn reported higher rates compared to Eastern Europe. While studies did not include
large numbers of Black Asian, or Hispanic subjects, the AE profiles in these subjects
appear to be similar to that in White subjects.

7.4.2.4 Explorations for drug-disease interactions

The sponsor did not clearly conduct any analyses exploring drug-disease interactions.

7.4.2.5 Explorations for drug-drug interactions

No patterns were observed with respect to concomitant medications, excepting
entacapone, for which the frequency of hallucination was higher.

7.4.3 Causality Determination

Reviewer Comment

* In general, I focused my assessment of attributing causality of ER ropinirole upon
analyses of safety data that showed a greater frequency for ER ropinirole
treatment vs that of placebo treatment in pivotal study 169.
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8 ADDITIONAL CLINICAL ISSUES

8.1 Dosing Regimen and Administration

The sponsor had recommended the following regimen for dosing and administration
in its proposed label.

When REQUIP XL

is administered as adjunct therapy to L-dopa, the
concurrent dose of L-dopa may be decreased gradually as tolerated. In — advanced
Parkinson’s disease study, the L-dopa dose was reduced once patients reached a dose of
REQUIP XL «————— of 8 mg=— day. Overall, L-dopa dose reduction was sustained in
93% of patients treated with REQUIP XL~————— and in 72% of patients on placebo.
On average the L-dopa dose was reduced by 34% in patients treated with REQUIP XL

[see Clinical Studies (14)].

REQUIP XL 24-HOUR should» be discontinued gradually over a 7-day period.
Switching From Immediate-release Ropinirole Tablets to REQUIP XL

Patients may be switched directly from immediate-release ropinirole to REQUIP XL

Tablets. The initial dose of REQUIP XL———— should most closely match
the total daily dose of immediate-release ropinirole, as shown in Table «—r-
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Table = Conversion from Immediate-release REQUIP te REQUIP XL

Immediate-release Ropinirole Tablets REQUIP X1, ——— Tablets
Total Daily Dose {(mg) Total Daily Dose {(mg)
075t 225 2
3to 43 4
5 & -
59 8
12 12
1510 18 ié
21 20
24 24

Following conversion to REQUIP XL —————— , the dose may be adjusted depending on
therapeutic response (see section 2.2).

The following is the dosing and administration that I have recommended and which
was proposed in the label by the DNP.

Dosing for Parkinson’s Disease

The starting dose is 2 mg taken once daily for 1 to 2 weeks, followed by increases
of2mgperdayat1 . . depending
on therapeutic response and tolerability, up to a maximally recommended dose of 24 mg
per day.

In clinical trials, dosage was initiated at 2 __and gradually titrated
therapeutic response and tolerability. Doses greater than 24 mg/day have not been studied
in clinical trials. Patients should be assessed for therapeutic response and tolerability at a
minimal interval of 1 week or longer after each dose increment. Caution should be
exercised during dose titration because too rapid a rate of titration can lead to dose
selection that does not provide additional benefit, but that increases the risk of adverse
reactions. [see Clinical Studies (14.2)] Due to the flexible dosing design used in clinical
studies, specific dose response information could not be determined.

When REQUIP XL is administered as adjunct therapy to L-dopa, the concurrent
dose of L-dopa may be decreased gradually as tolerated. In the placebo-controlled
advanced Parkinson’s disease study, the L-dopa dose was reduced once patients reached a
dose of REQUIP XL of 8 mg per day. Overall, L-dopa dose reduction was sustained in
93% of patients treated with REQUIP XL and in 72% of patients on placebo. On average
the L-dopa dose was reduced by 34% in patients treated with REQUIP XL [see Clinical
Studies (14)]

REQUIP XL should be discontinued gradually over a 7-day period.

Switching From Immediate-release Ropinirole Tablets to REQUIP XL
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Patients may be switched directly from immediate-release ropinirole to
REQUIP XL Tablets. The initial dose of REQUIP XL should most closely match the

total daily dose of the immediate-release formulation of REQUIP, as shown in Table 1.

Table 1. Conversion from Immediate-release REQUIP to REQUIP XL

Immediate-release Ropinirole Tablets REQUIP XL Tablets
Total Daily Dose (mg) Total Daily Dose (mg)

0.75t0 2.25 2

3to4.5 4

6 6

7.5t09 8

12 12

15t0 18 16

21 20

24 24

Following conversion to REQUIP XL, the dose may be adjusted depending on
therapeutic response and tolerability (se¢ —— 2.2).

8.2 Drug-Drug Interactions (DDIs)

Ropinirole drug interaction studies were conducted in support of the original application
of ropinirole IR for the treatment of Parkinson’s disease. No additional in-vivo drug
interaction studies have been conducted for ropinirole CR, since the drug interaction
potential for ropinirole CR is expected to be similar to that observed for ropinirole IR.

Some control release products are susceptible to dose dumping when administered with
alcohol. In-vitro data have shown that ropinirole CR formulation is resistant to dose

dumping in simulated gastric fluid with 24% v/v ethanol.

Reviewer Comment

o There is no new concern for ER ropinirole for DDIs.

8.3 Special Populations

SAFETY IN SPECIAL GROUPS AND SITUATIONS

Overall, there is increasing incidence of TEAEs with advancing age in all treatment
phases, except for nausea which is more common in the Titration Phase among the
younger than among the elderly, although the numbers of subjects are small.

In the All PD Studies analysis, subjects >65 years of age treated with placebo (68/113,

60%) or ropinirole CR (240/311, 77%) had a higher incidence of TEAESs compared to
those 18 to 64 years (placebo: 36/78=46%, ropinirole CR: 204/302=68%) in these trials.
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The overall incidence of TEAEs was generally similar between subjects >75 years of age
(placebo: 27/43=63%, ropinirole CR=64/76=84%) and those >65 years of age, with some
increases for isolated AEs in the >75 year group that do not appear to be clinically
significant. Among subjects receiving ropinirole CR, hallucination was the only TEAE
that occurred more commonly (>5% difference) in subjects >65 years compared to
younger subjects. However, detailed comparisons by age in the All PD Studies analysis is
confounded by unequal distributions of age across various studies, and specifically in -
Study 228, which excluded subjects >70 years. Therefore, only limited conclusions can
be drawn from the combined analysis.

In the pivotal adjunctive therapy Study 169, TEAEs overall showed increasing incidence
with increasing age in the placebo (18-64 years: 36/78=46%, >65 years: 68/113=60%)
and ropinirole CR (18-64 years: 41/74=55%, >65 years: 88/128=69%) treatment groups.

Approximately 60% of subjects in this trial were >65 years (placebo: 113/191=59%,
ropinirole CR: 128/202=63%), with 14% >75 years (placebo: 27/191=14%, ropinirole
CR: 28/202=14%). The overall differences between ropinirole CR and placebo were less
than 10% for the 18 to 64 years and >65 year subgroups, and were higher in the >75 year
subgroup (43% placebo vs 80% ropinirole CR). Increased incidence in the very elderly
was contributed to by a variety of TEAESs rather than a single, or small number of,
preferred terms. Orthostatic hypotension, somnolence, and hallucination showed
combined age and dose dependence that were highest in subjects >75 years. Study 228
(in which subjects >70 years were excluded per protocol) provides further support for the
AE profile in the elderly, confirming that subjects >65 years (41/44=93%) had increased
incidence of TEAESs on ropinirole CR compared to younger subjects (50/60=83%), with a
lesser dependence on age seen in the Sinemet group (>65 years: 42/51=82%, 18-64 years:
44/53=83%). Of note, in Study 228, age-dependent TEAEs covered a wide range of
events, including many that are non-dopaminergic in character. Study 168 showed that
the age-dependence of TEAEs is similar for the CR and IR formulations.

With respect to age, of the total number of subjects with PD in clinical studies of
ropinirole CR, 52% (387/746) were 65 and over, while 14% (107/746) were 75 and over.
No overall differences in safety were observed between these subjects and younger
subjects, and other reported clinical experience has not identified differences in responses
between the elderly and younger patients, but greater sensitivity of some older
individuals cannot be ruled out.

Hallucinations (unreal visions, sounds, or sensations) have been reported in patients
taking ropinirole CR and the risk is greater in patients with Parkinson’s disease who are

elderly.

With respect to gender, of the total number of subjects in clinical studies of ropinirole
CR, 40% (297/746) were female, while 60% (449/746) were male.

Overall, TEAEs on ropinirole CR were more common in females than males (75% v
70%, respectively); these differences are not clinically meaningful. In the placebo group,
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53% (33/62) of female subjects and 55% (71/129) of male subjects had TEAEs. No
overall differences in safety were observed between sexes, and other reported clinical
experience has not identified differences in responses between sexes.

While the number of subjects affected is small, it was noted that hypersexuality occurred
exclusively in male subjects.

By-region analysis showed that, for Study 169, TEAEs were more common in the US,
intermediate in Western Europe and lowest in Eastern Europe. This finding covered
many system organ class groupings. Study 168 showed a similar by-region distribution to
that in Study 169. These regional differences did not appear to be a result of different
dose regimens or length of treatment in the different trials. TEAE reports in Study 228,
representing a US population, were broadly similar to TEAE rates in the US subjects in
Studies 168 and 169.

Concomitant medications generally did not affect the incidence of most TEAEs in a
differential manner among the treatment groups. Concomitant treatment with entacapone
was associated with a higher rate of hallucinations among subjects in Study 169. Among
subjects in the ropinirole CR treatment group in Study 169 who also took entacapone,
hallucination occurred in 13% (6/47) compared to 5% (11/202) in the population overall.

When combined with an additional case of visual hallucination, the overall incidence is
15% (7/47). Small numbers of subjects in each treatment group (Studies 169 and 228
combined) took estrogens (placebo N=2, ropinirole CR N=7, Sinemet N=5), CYP1A2
inhibitors (placebo N=6, ropinirole CR N=9, Sinemet N=4), or CYP1A2 inducers
(placebo N=12, ropinirole CR N=32, Sinemet N=14), so no conclusions can be drawn
from these results.

Overall, age and gender had no clinically meaningful effect on the tolerability of
ropinirole CR based on an examination of the profile of TEAEs. Hallucinations were
more common in elderly subjects treated with ropinirole CR. No patterns were observed
with respect to concomitant medications, excepting entacapone, for which hallucination
was higher. TEAEs were more commonly reported in US populations than in Western
Europe, which in turn reported higher rates compared to Eastern Europe. While studies
did not include large numbers of Black Asian, or Hispanic subjects, the AE profiles in
these subjects appear to be similar to that in White subjects.

Reviewer Comment

e There is no new concern for treatment of any special population with ER
ropinirole or reason for any specific comment.

8.4 Pediatrics

¢ Not applicable
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8.5 Advisory Committee Meeting

e Not applicable

8.6 Literature Review

e Not applicable

8.7 Postmarketing Risk Management Plan
e Not applicéble

8.8 Other Relevant Materials

* Not applicable

9 OVERALL ASSESSMENT

9.1 Conclusions

The sponsor’s conclusions are that ER ropinirole is safe and effective for approval for
treatment of early and advanced Parkinson's Disease.

Reviewer Comment

e I concur with the sponsor’s conclusions that ER ropinirole is safe and effective for
approval for treatment of early and advanced Parkinson's Disease.

9.2 Recommendation on Regulatory Action

e I conclude that extended-release ropinirole (ER ropinirole , ropinirole XL,
REQUIP XL) is safe and effective for the signs and symptoms of Parkinson's
Disease (advanced and early).

Effectiveness is based upon :

Reviewer Efficacy Conclusions for Study 169 (Randomized, Double-Blinded,
Placebo-Controlled, Flexible Dose Titration Study of Adjunctive Treatment of
Advanced Parkinson's Disease)

e I conclude that ER ropinirole is superior to placebo as adjunctive treatment (to
levodopa) of “off” and provides a statistically significant and noteworthy
therapeutic benefit vs placebo in patients with advanced Parkinson's Disease for
the primary analysis of the primary efficacy endpoints as well as other similar.
secondary analyses.

230



Clinical Review

Leonard P. Kapcala, M.D.

NDA 22008

Extended-release (ER) ropinirole / REQUIP XL,

The therapeutic benefit by which ER ropinirole treatment appeared to decrease
“off” appeared to be related primarily to an increase in “on” without troublesome
dyskinesia. This is a desirable goal of a drug developed to decreased “off”
episodes.

Although the dose range in the randomized, double-blinded, placebo-controlled,
flexible dose-titration study was 2-24 mg, I am unable to conclude that the
sponsor has demonstrated an optimal dosing regimen because dose-response was
not characterized in a fixed, dose study in which patients were randomized to
placebo or one of several fixed doses of ER ropinirole. In fact, I believe that
results for studies 169 suggest that there is no clear suggestion of an additional
clinical/therapeutic benefit of relatively higher daily doses of ER ropinirole (? > a
mean dose of 8 or perhaps 14 mg/day depending on different analyses) which
would be expected to increase the risk for the various and many types of toxicity
from a dopaminergic drug. In study 168, the data suggest that there is no clear
benefit for ER ropinirole (or IR ropinirole) above a mean dose of approximately
7-10 mg daily. I have outlined my concerns about excessive dosing in the
Reviewer Comment section for efficacy results for studies 169 and 168.

I am unable to conclude that an optimal titration schedule has been demonstrated
for dosing ER ropinirole. Results from study 168 revealed that early Parkinson's
Disease patients administered a slower and less aggressive rate of titration of IR
ropinirole (than ER ropinirole) ultimately resulted in a much lower “optimal”
dose of ropinirole (~ 50 %) than the “optimal” dose of ER ropinirole after a more
aggressive, rapid titration rate. My reasons for this concern are outlined in the
Reviewer Comment section discussing efficacy results for study168.

There does not appear to be any concern about the efficacy of ER ropinirole with
respect to the subgroup analyses for age or gender or country. Of note, ER
ropinirole clearly appeared to be of therapeutic benefit to patients studied in the
u.S.

I conclude that it would be highly desirable to characterize the dose-response of
ER ropinirole (and ideally also study and compare IR ropinirole) by requiring a
phase 4 commitment for a fixed, dose study.

Reviewer Efficacy Conclusions for Study 168 (Randomized, Double-Blinded,

Comparator, Flexible Dose Titration Study of Monotherapy in Early Parkinson's

Disease)

Overall, I conclude that ER ropinirole appears to show similar efficacy to IR
ropinirole in patients with early Parkinson's Disease who were treated with either
formulation as monotherapy and then “crossed-over” to the other formulation.
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Although the results suggested that ER ropinirole is statistically non-inferior to
IR ropinirole, I believe that the margin (3 points for change from baseline for
UPDRS motor score) selected for the non-inferiority is probably excessive. The
point estimates of the primary efficacy endpoints are similar for ER ropinirole and
IR ropinirole.

I believe that the data results raise the question that there is little to no clear
additional therapeutic benefit of dosing patients with relatively high daily doses of
ropinirole (i.e. for both ER ropinirole and IR ropinirole) above 10 mg up to 24
mg. I have outlined my reasons for this concern in the Reviewer Comment
section discussing efficacy results for study168. Results from study 169 (for
advanced Parkinson's Disease) also raise the question that dosing at > 10-24 mg
daily does not provide any clear therapeutic benefit.

I believe that the relatively rapid titration rate/scheme for ER ropinirole (vs the
slower rate of titration for IR ropinirole recommended in the label) increases the
chance that patients will titrate to a higher dose of ER ropinirole that is not clearly
beneficial but which may be associated with an increased risk for toxicity.

Safety is based upon :

I conclude that ER ropinirole is safe for the treatment of signs and symptoms of
Parkinson's Disease (advanced and early) as a result of my review of the safety
findings submitted in this NDA for early and advanced Parkinson's Disease.

Overall, the safety profile of ER ropinirole is similar to that for IR ropinirole
which is approved for the treatment of signs and symptoms of Parkinson's Disease
(advanced and early. I did not identify any adverse reactions that appeared to be
unique to ER ropinirole.

Quantitative differences in the frequency of certain adverse reactions between ER
ropinirole and IR ropinirole seem more likely to be related to differences in the
titration rate of ER ropinirole that is considerably more rapid and aggressive than
the titration rate for IR ropinirole described in its label. Although there may be
some quantitative differences in the frequency of adverse reactions related to the
different shape of the pharmacokinetic (PK) profile for each formulation, I was
not able to identify or suggest specific adverse reactions that may have been
related to this PK difference. Overall, Cmax and AUC are similar for both
formulations. The main difference is Tmax that is much longer (median 6-10 hrs)
than the Tmax for IR ropinirole (~ 1-2 hours).

9.3 Recommendation on Postmarketing Actions

I recommend that the sponsor conduct post-marketing studies to characterize the
dose-response curves for efficacy and safety for ER ropinirole in advanced and
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early Parkinson's Disease. This could be accomplished by conducting 2
randomized, double-blinded, placebo-controlled, parallel, fixed dose studies in
early and advanced Parkinson's Disease.

Ideally, I believe that 5 fixed doses (? 2, 4, 8, 12, 24 mg/day) of ER ropinirole
should be included in each study for comparison with placebo to attempt to
identify the lowest effective dose and the lowest, maximally therapeutic dose.
It might also be desirable that multiple, fixed doses of IR ropinirole also be
evaluated in these same studies to characterize the dose-response for IR
ropinirole. However, it is not clear that this is necessary because our impression is
that the same total dose of IR-ropinirole is essentially bioequivalent to ER
ropinirole.

9.3.1 Risk Management Activity

e Not applicable. There is no risk management plan.

9.3.2 Required Phase 4 Commitments

¢ See section 1.2 for my recommendation for Phase 4 Commitments

9.3.3  Other Phase 4 Requests

e Not applicable

9.4 Labeling Review

¢ Draft labeling by the DNP was sent to the sponsor and is not shown in this

review. Final labeling was not able to be negotiated with the sponsor prior to the
PDUFA date.

9.5 Comments to Applicant

o Draft labeling by the DNP was sent to the sponsor and is not shown in this
review.

10 APPENDICES

10.1 Review of Individual Study Reports

e Not applicable other than the individual study reports that were described in
section 6 (Integrated Review of Efficacy)
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10.2 Line-by-Line Labeling Review

o The line-by-line labeling review was conducted separately from this review and is
not presented here.

REFERENCES

e Not applicable
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