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improved (decreased) in the ropinirole CR group to 23.4 points, and to 28.8 points in the
placebo group. A summary of the adjusted mean change from baseline, adjusted
treatment difference, confidence interval and p-value for UPDRS motor score, regardless
of state, at Week 24 LOCF is shown in Table 31. There was a statistically significant
benefit of ropinirole CR over placebo for the change from baseline in the UPDRS motor
score at Week 24 LOCF.

Table 31 Adjusted Analysis of Change from Baseline in UPDRS Motor Score
' at Week 24 LOCF (ITT Population: Study 169)
Population Ropinirale CR Placebo Adjusted? | 95% Cifor | P-Value
Adjusted! Mean | Adjusted Mean | Treatment | Treatment
{SE) Change {S8E) Change | Difference | Difference
from Baseline? | from Baseline? B 1-
Week 24 LOCF n=194 =193 , (S i
£5 {030 17058 48 -6.596.-2.98; | <0000t POSSID,@ CODV

Daka Source: Section 13, Takle 7.38.

3. Adjusiad for eountey and basefine soore.

2. Theictal metor soore of the LIPDRS ranged from 0 in 108, whese Benormalivg symptoms ang 108=warst
presible case. Adecranse from baseline irdicates an improvement.

Other analyses of mean change of UPDRS motor score with respect to being “on” or
“off” were also conducted. The mean arithmetic treatment effect/difference (ER
ropinirole — Placebo) for change from baseline for UPDRS motor score in the “on” state
was — 2.9 for the observed case patients (ER ropinirole, N=131; Placebo, N=101) at 24
weeks and the mean treatment effect/difference for the LOCF analysis at 24 weeks was —
4.2 (ER ropinirole, N=163; Placebo, N=139). The mean arithmetic treatment
effect/difference (ER ropinirole — Placebo) for change from baseline for UPDRS motor
score in the “off” state was — 4.7 for the observed case patients (ER ropinirole, N=27;
Placebo, N=25) at 24 weeks and the mean treatment effect/difference for the LOCF
analysis at 24 weeks was — 1.9 (ER ropinirole, N=139; Placebo, N=163). Thus, the
adjusted mean LOCF analysis of the ITT population for the treatment effect/difference (-
4.8; Table 31) for the mean change from baseline for UPDRS motor score without regard
to “on” or “off” state was numerically greater than any of the mean arithmetic treatment
effects/differences with respect to “on” or “off” state.

Change from Baseline in Average Total Activities of Daily Living Score of the
UPDRS

Subjects may have had responses in both the “on” and “off” states and summaries of the
ADL score at each visit were produced separately for each state. An average ADL score
was calculated by the sponsor from the “on” and “off” score for each subject at each visit.
If only the “on” or “off” score was available, then this was considered the average. The
analysis for the change from baseline in the ADL score at Week 24 LOCF was performed
on this average score.

At baseline the mean UPDRS ADL score was similar in each treatment group
(approximately 14 points). At Week 24 LOCF the mean UPDRS ADL score had
improved in the ropinirole CR group to 10.6 points, and was 13.3 points in the placebo
group. A summary of the adjusted mean change from baseline, adjusted treatment

81



Clinical Review

Leonard P. Kapcala, M.D.

NDA 22008

Extended-release (ER) ropinirole / REQUIP X1,

difference, confidence interval and p-value for the ADL Score of the UPDRS at Week 24
LOCEF is presented in Table 32.

There was a statistically significant benefit of ropinirole CR over placebo for the change
from baseline in the UPDRS ADL score at Week 24 LOCF.

Table 32 Adjusted Analysis of Change from Baseline in UPDRS ADL Score at
Week 24 LOCF (ITT Population: Study 169)
Pepulation Ropinirole CR Placebo Adiusted’ | 95% Clor | PVahe
Adjusted® Mean | Adjusted! Mean | Treatment | Treatment
{SE) Change {5E} Change | Difference | Difference
from Bazeline? | from Baseline?
Week 24 LOGF =107 n=184
-35{0.3% 09040 25 -3.36-183 | L0001
Tiats Source: Seclioy 13, Table 741,
%, Adjusied for country ard haseine score.

2. The iochal ADL Soare of the UPDRS ranged from 0 1o 52, whese Benotmalive symplome and 32=worst possile
case. A decraase Som bascline indicsies an improvement.

Proportion of Subjects with a Score of Much Improved or Very Much Improved on
the CGI Global Improvement Scale

A summary of the number (%) of responders, defined as subjects with a CGI-I score of 1
(very much improved) or 2 (much improved), in the ITT population was determined.
From Week 2 onwards, the proportion of responders on the CGI-I scale was greater for %
subjects receiving ropinirole CR than for subjects receiving placebo. From Week 4 to the o)
end of the study (Week 24), the treatment difference was substantial (16 %) and ranged <
throughout the rest of the study from 20 % to 30 %. At Week 24 LOCF, 42% of subjects

in the ropinirole CR group compared to 14% of subjects in the placebo group were

responders. The adjusted odds ratios, confidence intervals and p-values for the proportion

of subjects with a score of much improved or very much improved on the CGI-I scale at

Week 24LOCF in the ITT population is presented in Table 33.

Table 33 Analysis of Subjects with a Score of Much Improved or Very Much

Improved on the CGI-I Scale at Week 24 LOCF (ITT Population:

_ Study 169)

Treatment Proportion af Adiusted 85% Cl for Pualuet
Responders, niN {%} Odds Ratip! Odds Ratin!

Ropinirole CR B0 {47 T A

Flaceho T 1% 44 {283, 7.20 04001

Data Source: Section 13, Takls 7.50.

1. Adjusted for coudyy.

In the ITT population, the odds of a subject receiving ropinirole CR being a CGI-I
responder was more than 4 times that of a subject receiving placebo. The adjusted odds
ratio for ropinirole CR vs. placebo at Week 24 LOCF was 4.4 (95% CI: [2.63, 7.20], p <
0.001) indicating a statistically significant benefit of ropinirole CR over placebo.

Proportion of Subjects Requiring Reinstatement of L-Dopa Following Reduction in
Dose
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Guidelines for the planned reduction in L-dopa dose, and reinstatement due to loss of
symptom control were described earlier in the section on the study design. A total of 26
subjects (ropinirole CR: 10 subjects; placebo: 16 subjects) violated the protocol and did
not reduce their dose of L-dopa at any stage during the study. Thirteen of these 26
subjects (ropinirole CR: 5 subjects; placebo: 8 subjects) were not titrated to dose level 4
(level at which L-dopa reduction was required) of study medication, thus the mandatory
reduction of L-dopa medication would not have applied. For the remaining 13 subjects
(ropinirole CR: 5 subjects: placebo: 8 subjects), up-titration to dose level 4 or higher was
achieved, without reducing the L-dopa dose as specified in the protocol. Eleven of these
13 subjects (ropinirole CR: 4 subjects: placebo: 7 subjects) were flagged as protocol
violators for this reason, including subject 5329 in the ropinirole CR group who did not
have an L-dopa dose recorded at baseline and who was also flagged as a protocol violator
for increasing L-dopa above baseline levels. One of the subjects in the ropinirole CR
group (subject 5181) did not have an L-dopa dose recorded at baseline and was flagged
as a protocol violator for increasing L-dopa above baseline levels. One of the subjects in
the placebo group (subject 4858) was titrated to dose level 4 and then withdrawn from the
study due to a protocol violation.

Among the vast majority of subjects who underwent L-dopa dose reduction,
reinstatement of L-dopa was required for 7% (14/191 subjects) in the ropinirole CR
group and 28% (49/174 subjects) in the placebo group; conversely the reduction in dose
was sustained in 93% of patients who received ropinirole CR and in 72% of subjects who
received placebo. The results from the logistic regression for the proportion of subjects
requiring reinstatement of L-dopa following a reduction in dose are provided in Table 34
for the ITT population.

Table 34 Analysis of Subjects Requiring Reinstatement of L-Dopa Following a
Reduction in Dose (ITT Population: Study 169)

Treatment Proportien of Subjecis Adjusted 35% Cl for P-vzlue?
Requiring Reinstatement! | Odds Ratio? Odds Ratio?
Fopinirole CR_- 141181 (%) - , .
Plavebo 33174 [26%) b2 (003,034 | <o Best Possible Copy

Dala Source: Sacton 13, Table 7.58 and Table 7.57.

4. Subisct defined as requirhg reinsisbement viille L-Dopa &, o sy e durbvy fhos tisd sxchaling the 7-day doven-
fitralion perind, their dose of | -Dopa was reinstaied wp fo, orabave, their basafhe fevel.

2. Adjusied for country.

For the ITT population the adjusted odds ratio for ropinirole CR vs. placebo was 0.2
(95% CI: [0.09, 0.34], p<0.001), indicating a statistically significant benefit of ropinirole
CR over placebo. The odds of a subject receiving placebo requiring reinstatement with L-
dopa was 5 times that of a subject receiving ropinirole CR.

Summary statistics for the change from baseline in the dose of L-dopa at Week 24 LOCF
are presented in Table 35.
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Table 35 Summary Statistics for Change From Baseline in Daily Dose of
L-Dopa (mg/day) at Week 24 LOCF (ITT Population: Study 169)
Repinirole GR Placebo
Bose of L-dopa Medication {mgday) N=301 N=150
Baseline Dose n=183 n=193
Mean {80} B4 (424 4y TR 3583
Median (Min; Max) 800 {150, 2000 01150, 2000
Week 24 LOCF Dase n=203t n=190
Mean {50) 546 (37804 61334593
Median {Min, Max) 500 {5, 2750 555 (100, 1800
Change from Baseline to Week 24 LOGF n=139 =190
Mean (SO} 215098 -164 {1539
Median (Min, Max} -250 418000, 3% -125{-688, il

Tala Source: Zection 13, Tablk 7.5 and Tekle 755

At baseline, the mean daily dose of L-dopa was slightly higher in the ropinirole CR group
than in the placebo group (mean: 824 mg/day vs. 776 mg/day). Over the course of the
study there was a larger decrease in the daily dose of L-dopa in the ropinirole CR group
than in the placebo group. At Week 24 LOCF the mean dose of L-dopa had decreased by
278 mg/day in the ropinirole CR group compared to 164 mg/day in the placebo group. A
formal statistical analysis of the treatment difference for the change from baseline in
daily dose of L-dopa was not conducted by the sponsor.

Reviewer Comment

e Interestingly, the % reduction of L-dopa dose from baseline to the end of the
study (LOCF) was approximately 34 % for ropinirole CR and 21 % for placebo.
Although the sponsor noted that a “formal statistical analysis of the treatment
difference” was not conducted, I wonder if the sponsor conducted some
“informal” statistical analysis and did not present this analysis because it was not
statistically “positive” and consistent with the suggestion that ropinirole CR was
exerting an effect substituting for the amount of L-dopa dosage that had been
decreased.

e The mean absolute reduction in daily L-dopa dose in the ER ropinirole group was
greater than that in the placebo group (

e Table 35). In addition, proportion of patients requiring reinstatement of L-dopa
following L-dopa dose reduction was much higher (4 fold) for placebo (28 %)
than for ER ropinirole (7 %) and the odd ratio for this action was statistically
significant (Table 34). These results are consistent with the expected effect that
would occur with the addition of therapeutically beneficial treatment such as
might occur with ER ropinirole.

Time to Reinstatement of L-Dopa Following Reduction in Dose

The Kaplan Meier plot for the time to reinstatement of L-dopa following a reduction in
dose for the ITT population is provided in Figure 7. A total of 26 subjects are excluded
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from both this plot and the corresponding analysis (ropinirole CR: 10 subjects; placebo:

16 subjects) as they did not reduce their dose of L-dopa at any stage during the study.

Figure 7 Kaplan Meier Plot of Time to Reinstatement of L-Dopa following
Reduction in Dose (ITT Population: Study 169)
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The median time to reinstatement of L-dopa could not be estimated for either treatment %
group as insufficient numbers of subjects required reinstatement of L-dopa. The O
assumption of proportional hazards was not violated therefore a Cox’s proportional o)
hazards model was fitted to the data. The results from the model for the time to ’?ﬁ_

reinstatement of L-dopa following a reduction in dose are provided in Table 36 for the
ITT population.

Table 36 = Adjusted Hazard Ratio and 95% Confidence Interval for the Time to
Reinstatement of L-dopa Following a Reduction in Dose (Days)
(ITT Population: Study 169)
Treatment Comparison Adjusted Hazard 35% Cl for Hazard Poaluet
Ratie! Ratio?
Popinirole CR ws. Placsho (2 £11.030 <0.0001

Dala Source: Atzchmand 2.
£ Adjusied for aouakey.

There was a statistically significant benefit of ropinirole CR over placebo for time to
reinstatement of L-dopa following a reduction in dose. At any time point, subjects who
received placebo were approximately 5 times more likely to require reinstatement with L-
dopa than subjects who received ropinirole CR.

Other Efficacy Results

Change from Baseline in Total Mentation, Behavior and Mood Score of the UPDRS

85



Clinical Review

Leonard P. Kapcala, M.D.

NDA 22008

Extended-release (ER) ropinirole / REQUIP X1,

In the ITT population, at baseline the mean total mentation, behavior and mood score of
the UPDRS was approximately 2 points in each treatment group (the total score ranged
from 0 to 16, where 0 represented normal/no symptoms and 16 represented worst
possible case). At Week 24 LOCF, the mean total score had improved slightly by 0.6
points in the ropinirole CR group and 0.4 points in the placebo group indicating no
treatment effect of ropinirole CR. A formal, adjusted analysis of change from baseline in
total mentation, behavior and mood score of the UPDRS was not planned or conducted.

Questions 32, 33 and 34 of the UPDRS — Dyskinesia

Questions 32, 33 and 34 of the UPDRS asked subjects “What proportion of the waking
day are dyskinesias present?”, “How disabling are the dyskinesias?” and “How painful
are the dyskinesias?” For each of these questions responses could range from 0 to 4. The
responses to questions 32-34 were summed to give a total score for dyskinesia; the total
score could range from 0 to 12. The scores were summed for the total score only if all
questions 32-34 were answered.

Summary statistics for UPDRS questions relating to dyskinesias, and change from
baseline is shown in

Table 37. This summary of data was retrospectively defined. At baseline the mean total
score for questions 32, 33 and 34 of the UPDRS was similarly low in each treatment
group (ropinirole CR: 1.0; placebo 1.2). At Week 24 LOCF the mean total score was 1.0
in each group. Overall, there was no meaningful change in the score over the course of
the study.

Table 37 Summary Statistics for UPDRS Questions 32, 33 and 34 -
Dyskinesias (ITT Population: Study 169)

Ropinirole CR Placebo
UPDRS Question 32-34 Total Score! h=201 N=180
Baseline Score n=201 n=139
Mean (80} 16(158} 124184
Median (Min, Max) 0o 1 000.%
Week 24 LOCF Beore n=138 p=185
dim | g
Median (Min, Max) 04,8 00,9 G i
Change from Baseline to Week 24 LOCF2 n=138 n=184 B @Ut POSSI b!e Copy
#ean (3D} 01039 L2028
Median {(Min, Maxd RG] D]

Data Sowrce: Seclion 13, Table 7.110 and Table 7414

4. Forgusstion 32 of the UFSRS subjeds were asked “What proporfon of the walking day sve dyskinedins
present?” and responses could smge from Qo 4. For quasting 33 of the UPDRS. sukjects wares ashad “How
chisakiing ate the dysiinesias? and respenses could range from Oto 4. For questorn 33 of the UPDRS
=ubjects were ssked How painhi ave the dyskinesias™ and responzes could range from o 4. Thus, the
takal sooee for quastons 32-38 ranged from O (mirimuam) fo 12 {mawiure). The soores wete summed for tha
total snore only I o gquestions 3234 were ]

% Adzcrease from baseline indicaies an improvernent.

Change From Baseline in Total UPDRS Score

In the ITT population, at baseline the mean total UPDRS score was 46.8 points in the
placebo group and 45.5 points in the ropinirole CR group (the total UPDRS score ranges
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from 0 to 176, where 0 represents normal/no symptoms and 176 represents worst possible
case). At Week 24 LOCF, the mean total score had improved by 11.9 points in the
ropinirole CR group and by 5.2 points in the placebo group. A formal, adjusted analysis

of change from baseline in total UPDRS score was not planned or conducted.

Efficacy by Dose

Summary statistics for the change from baseline in the total awake time spent “off” at

Week 24 LOCF, by dose at Week 24 LOCF, are shown in Table 38.

Table 38

Summary Statistics for Change from Baseline in Total Awake Time

Spent “Off”’ at Week 24 LOCF by Dose (ITT Population: Study 169)

Change From Baseling in Total Awake Repinirole CR Placebo
Time Spent “Off (Howrs)* N=21 N=180
2mg n=Z n=1
Mean {50} 0250 77 038 (A
Median (Min, Max) 025643, 0.8 (.38 (NAD
4mg n=Z =3
Mean (50 138,707 1.82 {3843
Median {Mir, Mag) 1RG0 1S 1.85{1.1, 28
fmg n=2 =5
Mean £50) : 225{5.303; 1.153.358
Yedian (Min, Max 272516015 135823
Bmg n=19 n=f
Sean (50} -1.59 {3.2365 {46 {29801
Median {Min, M 15 H8A4R 3561-38.4.0
12mg n=25 n=ld
Hean {30} 303 {2374y .34 3547
Median (hin, Max} -3.38{560,29 04411430
16 mg =7 =30
Mean {50} 2.26 {2 Ti} D21 3892
Madian {Min, Maxd 2B 4064134104
2 mg n=25 n=dd
Yean {50} -1.56 {352} 43942137
Median {Min, Max} -138194,93 L7858 4408
24 mg =99 n=107
Mean {30) 219 (32813 D45 83,320
Madian (Min, Max) 2504138 115 L53¢-120, 118

Data Bource: Saction 13, Takla 7,148,
t.  Adecteass from baseline indicaies an improvement.

2. Notappicable (N8} as.only ane subject inthe dosage group.

Reviewer Comment

Best Possible Copy

e I will comment on the dose-related effect of ropinirole CR treatment (vs placebo)

being well cognizant that dose-dependent effects are best generated from

randomized, double-blind, placebo-controlled studies in which patients are

randomized to one of several, fixed doses. In this study design, patients

randomized to ropinirole CR were titrated to an optimal dose based upon the
combined impression/assessment of efficacy and tolerability/safety/toxicity.

Among the lowest doses, of ropinirole CR or placebo (i.e. 2,4,6, or 8 mg), there
were relatively small numbers of patients at these dose levels in each group. If
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one assesses the treatment effect (ropinirole CR — Placebo) at levels consisting of
at least 10 patients/treatment, the mean treatment effect/difference for reduction
of total “off” hours ranged from 0.8 to 2.8. There was no clear suggestion of a
dose-dependent benefit of ropinirole CR at a daily dose > 8 mg. Although the
number of patients was quite small (N < 10) in either or both treatment groups at
dose levels 6 and 8 mg/day, there was a question that ropinirole CR might be
exerting a benefit at these relatively low levels such as 8 mg. At daily doses
ranging from 8-24 mg, the mean treatment effect/difference (for decrease of “off”
hours) was generally relatively similar and approaching approximately a 2 hour
reduction in “off” hours. Interestingly, analyses of these data further raise the
question that patients are being treated with excessive doses of ER ropinirole that
are above the maximal therapeutic effect/benefit and would likely appear to
expose these patients to excessive toxicity.

The sponsor did not make any comment or interpretation about these dose-related
data.

o [ raise the question about whether the sponsor should conduct a phase 4 study as
post-marketing commitment to assess dose response for ER ropinirole. I am not
aware that the sponsor has conducted any appropriate studies to characterize the
dose-response curves for efficacy and safety as could be accomplished by
conducing a randomized, double-blinded, placebo-controlled study in which
parallel groups patients were randomized to one of several fixed doses of ER
ropinirole and compared to placebo. Neither I am aware that the sponsor has ever
conducted such appropriate studies to characterize the dose-response of IR
ropinirole appropriately in a randomized, parallel group fixed dose study (vs
placebo). I think that making such a phase 4 post-marketing commitment
with an approval for ER ropinirole would be highly desirable.

If a fixed dose study for ER ropinirole was requested as a phase 4 post-marketing
commitment, I believe that such as study should be conducted in advanced
Parkinson's Disease at the least, with consideration also given to the desirability
of a similar study in early Parkinson's Disease.

If a lower maximal recommended dose of ER ropinirole was suggest in these
studies for patients with advanced and/or early Parkinson's Disease, the question
would be raised about what to do for dosing patients with IR ropinirole.

Subgroup Analyses

Summary statistics for the change from baseline to Week 24 LOCEF in total awake time
spent “off” were submitted and presented by gender, by age group, by race, by country,
by medication taken with or without food, by whether the subject entered the study pre or
post amendment 1 and by prior exposure to dopamine agonists. A summary of the
adjusted analysis for change from baseline in total awake time spent “off” for subjects
who did and did not have prior exposure to ropinirole was presented earlier (Table 20).
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For subgroups in which the numbers of subjects were sufficient to allow a meaningful
interpretation of summary statistics, results for the change from baseline to Week 24
LOCF in total awake time spent “off” were similar to those observed for the total
Population, with improvements observed in the ropinirole CR group compared to the
placebo group. A summary of results for the subgroups of age, gender, pre- and post-
amendment 1, and prior or no prior exposure to dopamine agonists, is shown in Table 39.

The sponsor noted that for the following subgroups, the number of subjects in at least one
of the treatment groups was < 10, and suggested that summary statistics should be
interpreted with caution: race (subgroups of American/Hispanic, Arabic/North African,
Black, East and South East Asian, Other); country (subgroups of Belgium, France, Italy,
Spain); investigational

product taken without food; prior exposure to ropinirole. Thus, data for the subgroups of
race, country, investigational product taken with/without food and prior exposure/no prior
exposure to ropinirole are not presented in Table 39.

Table 39 Summary Statistics for Change from Baseline to Week 24 LOCF in
Total Awake Time Spent “Off” (Hours) by Subgroup: (ITT
Population: Study 169)

Hopinirole OR Placeho

N=2i1 =190
Al Subjects r=21 n=1%0
Mean (80} 21320 44325
Gender
Wale =117 =19
Mean {SO) 221336 44335
Female n=g4 n=hl
Mean {50} 24 {2 55 43257}

| Age Group

18-64 years n=13 r=t8
Mean (8D} 2333 434308
65-74 years n=53 n=b% .
Mean (SD) 2333 030309 Best Possible Copy
=75 years =35 n=43
Mean (8D} 183260 L6385
Pre- or Post-Amendment 3
Pre-amendment 1 n=9%1 n=82
Sean {30) 211348 PRI ]
Postamendment § n=110 ‘ r=108
Mean {SD) 220320 48346
Priar exposure to Dopamine Agonists
Mo prior exposure n=141 n=124
Mean {80} 21340 D23
Prior exposure n=b n=51
Hean {30) 21275 44813370

Sechan 13, Toble 7.3, Table 7.4, Takle 7B and Tokle 7.8,
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Table 40

Country: Cgach Republic

Country: Frangsa

Country: HUngary

Cpuntry: Itsly

Country: Foland

Country: Spain

Country: United sStates

Placebo
{N=2}

Effect of Treatment on Change of “OFF” Hours by Country

Country: Belgiom

Roepinirola CR
{23=71

Wazk 24 LOCP

visit

-3.497
5.486%
-1.42
-13.4
4.3

Placeko
{Fw28}

3.771
-2.50
-6.0

4.5

Ropinirole CR
{M=320)

Weak 24 LOCF

Waek 24 LOCP

wisit

28
-£.92
3.587
-$.63
-11l.4
B.G

.63

Replinirols CH
{N=4}

-3.84
2,953
-3.12
-7.B
-1.4

Ropinirels CR
{H=17}

waak 24 LOCE

Tisit

Placeko
{N=10%

3.226
-~2.63
-7.0

5.3

Ropiniralse CR
{¥N=10}

waek 24 LOCF

wisit

Wesk 24 LOCP

wisit

12
-1.71
3,369
~-2.68%
-5.9
4.8

Placébo
IN=21}

20
25,11
2.538

-$.33

-5.4

11.6

Placebo
{M=-2}

%.056
-1.81
~5.Z2

3.6

Bopinlirole CR
(H=-82)

Bopinirols CR
(M=%}

waek 24 LOCEF

visit

I
Ma2an
8D
rradian
Min.
Max.

2
3.19
19.165
3.13

3
-2.63

§.249
-5.00
-5.4

3.5

Bopinlirole CR
(H=8B)

Weak 24 LOCF
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Reviewer Comment

The subgroup analyses shown in Table 39 suggest generally similar effects in all
the respective subgroups and do not suggest any significant effect of any of these
subgroup variables in the primary efficacy endpoint.

Dr. Yam, the primary statistical reviewer, conducted independent analyses (see
Statistical Review by Dr. Yam for additional details) for the primary efficacy
endpoint for subgroups based upon gender and age and found similar results as
shown in the analyses conducted by the sponsor (Table 39).

Table 40 shows the effect of treatment in all countries on the primary efficacy
endpoint. Ropinirole CR appeared to be show a “substantial” numerical benefit
(e.g. > mean 0.8 hrs reduction in “off” hours from baseline) in most countries
(Czech Republic, France, Hungary, Poland, Spain, U.S. ) but did not show an
apparent treatment benefit in patients treated in Belgium or Italy. Although the
number of patients in each treatment group was relatively small (i.e. N < 10) in
Belgium and Italy, the number of patients was even smaller in each treatment
group (i.e. N < 5) in France and Spain that showed a treatment difference/benefit
of > 5.3 hours reduction in “off” hours compared to baseline. There is no readily
apparent explanation for these observations.

Of significance and relevance to our review of NDA 22008, the mean treatment
difference/benefit in the U.S. was — 1.9 hours, a value similar to that of the
primary I'TT analysis (- 1.7 hours) for all relevant patients in all countries. Of
additional relevance, relatively large numbers of patients were enrolled in each
treatment group (N = 48 ropinirole CR; N = 40 Placebo) in the U.S. Overall,

‘patients treated in the U.S. accounted for ~ 23 % of all patients included in the

primary ITT analysis of the primary efficacy endpoint. This clear therapeutic
benefit of ER ropinirole in a substantial percentage of all randomized and treated
patients treated in the U.S. is clearly a desirable result that contributes
significantly toward considering an approval of ER ropinirole in the U.S.

6.1.4.2 Study 168 Efficacy Findings

The disposition of all randomized subjects is summarized in Table 41.

Appears This Way
On Orig_inal
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Table 41 Summary of Subject Disposition (All Subjects: Protocol SK&F-

101468/168)
Totai

Study Stage / Population n %)
Randomised ' 161 {100}
Completed Week 38 : 123 {76}
Recewved at least one dose of investigational product {Safety 161 {100}
population) :
Received at least one dose of investigational product and 1681 {160}
attended at least one post-baseline assessment (ITT
population)

Data Source: Section 12, Table 6.1 and Table 6.2,

A total of 161 subjects were randomized to the study and received at least one dose of <@
investigational product. A total of 128 subjects received both ropinirole IR and ropinirole %
CR, 12 subjects received ropinirole CR only and 21 subjects received ropinirole IR only. -~
Thus, overall 140 subjects were exposed to ropinirole CR and 149 subjects were exposed '8
to ropinirole IR. ‘{1’;
3.
o

Subjects in the Safety population (i.e. those who received at least one dose of

investigational product) who discontinued from the study prematurely are summarized in O

Table 42, by reason for withdrawal. %
<

Table 42 Summary of Study Discontinuation (Safety Population: Protocol
SK&F-101468/168)

Total
N=151
n %)
Completion Status
Compileted 123 {78}
Prematurely Disconfinued 38 {24}
Primary Reason for Premature Discontinuation ?
Adverse Event 14 i+
Subject Decided Yo Withdraw 10 {8y
Lack of Efficacy 5 i3
Lost o Follow-up 1 =1}
Other 2 8 {5}

Data Source: Section 12, Table 6.2,

1. Primary reason, as documented by the investigator on the end of study record.

2. Other reasons for discontinuation included: (7} subject not having & stable UPDRS score at the end of the
12-week up-titration period (8 subjects); (i} Week 12 UPDRS score {1 subject); (i} decided by diinician
(1 subject).

Of the 161 subjects in the Safety population, 38 (24%) were discontinued from the study
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prematurely. The most common reason for premature discontinuation was adverse event,
which was cited as the primary reason for discontinuation on the end of study record for

14 subjects (9%).

Protocol Deviations Leading to Exclusion from PP Population

Subjects with one or more major protocol deviations (defined in protocol) were excluded
from the PP population and analysis. The number (%) of subjects in the ITT population
with major protocol deviations leading to exclusion from the PP population

are summarized in

Table 43 Number of Subjects with Protocol Deviations Leading to Exclusion
From the PP Population (ITT Population: Protocol SK&F101468/168)
Total
N=181
] {%}

Subjects with at Least One Protocol Deviation Leading to 47 {29}
Exclusion’
Hoehn & Yahr criteria nof stage Il af screening 2 i)
Not 80-126% investigaticnal product compliant during i {4
maintenance petiod 1
Not 80-120% investigaticnal product compliant during 7 {4
mainienance petiad 2
Not 80-120% investigational product compliant during ] {4)
mainienance periad 3
Missed >3 conseculive days of investigational product 14 9
‘Took significant amount of prohibited concomitant medication 11 {7}
Did not achieve stable UPDRS score during up-fitration 2 20 {12}

Data Source: Baction 12, Table 6.4,

1. Subjscts may have had mare than one protocol deviation isading fo exciusion.

2. Ofthe 20 subjects who did not achieve a stable UPDRS score during up-fitration, 10 were subseguently
withdrawn from the study, although all of these subjects entered maintenance period 1 for at least a shord
period of ime. The primary rsasans for withdrawal for these 10 subjects were as follows: non-stable UPDRS
score: 6 suljects; lack of efficacy: 1 subject; lost to follow-up: 1 subject; sullject decidad b withdeawr:

2 subjecls.

The most common protocol deviation leading to exclusion from the PP population was -
that subjects did not achieve a stable UPDRS score during up-titration (20 subjects,
12%). No subject had a minor protocol deviation, defined as a deviation that did not lead
to exclusion from the PP population.

Demographics and Other Baseline Characteristics

Demographic characteristics for the PP population are summarized in As this is

a cross-over study, subjects act as their own controls and hence, comparisons between
treatment groups are not necessary.
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Table 44 Summary of Demographic Characteristics (PP Population: Protocol

SK&F-101468/168)

Total
N=114
Age (years)
Mean (5D} £0.3(8.83)
Median {Range! 62.0 (37 -84
Age Group n : %)
18-84 77 (68}
65-74 28 {25}
=75 ‘ 8 i)
Sex n (%)
Female 52 {48)
Male 62 {54)
Race n (%}
White/Caucasian 11 {873
Black 1 {<1}
Arabic/Morth African 1 =1
American Hispanic 1 (<1}

Data Source: Saction 12, Tahle 8.7,

The demographic characteristics of all three populations (Safety, ITT, PP; as defined in
study 169) were similar.

Baseline Characteristics

Parkinson’s Disease History

A summary of subjects’ Parkinson’s disease history at screening for the PP population is

shown in Table 45.

Table 45 Summary of Parkinson’s Disease History at Screening (PP
Population: Protocol SK&F-101468/168)

Total
N=114
Age of Onset of PD {years] !
Mean (5B} 51.5(10.21)
Median {(Range} 580133 -81)
Bisease Duration {years} !
Mean (5D} 2702442
Median {Range} 200{00-128)
Hoehn & Yahr n (%}
Stage | 23 {20}
Stage [5 29 {25}
Stage Il 48 {409
Stage .5 18 {9}
Stage Hli 5 {5)
Stage IV 0
Stage V 0

Data Source: Sections 12, Table £.18.
1. Reporied values for age af onset and disease duration were rounded {o one decimal place.
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The Parkinson’s disease history for all three populations (PP, ITT and Safety) were
similar, with the exception that in that ITT and Safety populations, one subject met the
Hoehn & Yabhr criteria for Stage IV disease and one subject met the Hoehn & Yahr
criteria for Stage V disease; these 2 subjects were excluded from the PP population as
they were major protocol violators.

Prior Pharmacotherapy for Parkinson’s Disease

Prior medications for Parkinson’s disease that were taken up to 30 days prior to the start
date of investigational product were received by 52% of subjects in the Safety population.
A summary of the number (%) of subjects who received the most common (= 5%) prior
medications for Parkinson’s disease is presented in Table 46.

Table 46 Number (%) of Subjects Who Received the Most Common (Greater
Than or Equal to 5%) Prior Medications for Parkinson’s Disease
(Safety Population: Protocol SK&F-101468/168)

Total

N=181
Ingredient n : {%)
Any Prior Parkinson’s Discase 84 {82}
Medication
Selegiline hydrochlonde 24 {15}
Selegiline 23 {14}
Amantadine sulphate 20 {12}
Pramipexole 14 {9)
Biperiden hydrochloride 1 . {N
Amantadine hydrochiotide 8 {5}
Levodopascarbidopa 8 {5}

Data Source: Section 12, Table 6.15.

Ongoing treatment with certain Parkinson’s disease medications (e.g. selegiline,
amantadine, and anti-cholinergics such as biperiden hydrochloride) was permitted,
provided the dose was stable for at least 4 weeks prior to screening and throughout the
study. Subjects previously treated with moderate to low doses of any L-dopa preparation
(for up to 3 months in total) or with a dopamine agonist (for up to 6 months in total) must
have discontinued such treatment a minimum of two weeks prior to screening. No prior
exposure to ropinirole (marketed by GlaxoSmithKline as REQUIP) was permitted.

Prior Dopamine Agonist Medications

Prior dopamine agonists were received by 14% of subjects in the Safety population. Any
dopamine agonist treatment within 2 weeks of study start was not permitted. A summary
of the number (%) of subjects who received prior dopamine agonists is presented in
Table 47.
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Table 47 Number (%) of Subjects Who Received Prior Dopamine Agonist

Medications (Safety Population: Protocol SK&F-101468/168)

Total

N=181
Ingredient n %)
Any Dopamine Agoniat 23 {14%)
Framipexole 14 {8}
Piribedil 5 3
(Cabergoline 2 1}
Bromocriptine 1 {=1}
Pergolide 1 {<1}

Data Source: Section 12, Table 5.15.

On-Treatment Concomitant Medications

On-treatment concomitant medications were received by 87% of subjects in the Safety
population. The most frequently used classes of concomitant medications were those for
the nervous system, used by 70% of subjects and those for the cardiovascular system,
used by 58% of subjects. Individual on-treatment concomitant medications received by

. > 10% of subjects are summarized in Table 48 shows the most common concomitant
medications used during the study.

Table 48 ©  Number (%) of Subjects Who Received the Most Common (Greater
Than or Equal to 10%) On-Treatment Concomitant Medications
(Safety Population: Protocol SK&F-101468/168)

Total

N=161
Ingredient n {%)
Any On-Treatment Medication 140 {87}
Acetylsalieylic acid 35 {22
Selegiline hydrochloride 25 {18)
Selegilineg : 22 {14
Amantadine sulphate 20 {12}
Paracefamal 16 {10}

Data Source: Section 14, Table 829

Subjects who took significant amounts of prohibited concomitant medications were
excluded from the PP population (a list of prohibited medications had been specified). A
total of 11 subjects (7%) were excluded from the PP population for this reason.

Treatment Compliance
To be overall compliant for a particular maintenance period, the subject must have a

tablet compliance of > 80% and <120% for ropinirole CR (or matching placebo) and
ropinirole IR (or matching placebo), and must not have missed > 3 consecutive days of
investigational product.
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In the ITT population, overall compliance was higher for subjects receiving ropinirole
CR compared to ropinirole IR for each maintenance period. For maintenance period 1,
overall compliance was achieved for 97% of subjects for ropinirole CR and 92% of
subjects for ropinirole IR. For maintenance period 2, overall compliance was achieved for
97% of subjects for ropinirole CR and 88% of subjects for ropinirole IR. For maintenance
period 3, overall compliance was achieved for 97% of subjects for ropinirole CR and
90% of subjects for ropinirole IR. In the PP population, all subjects met the definition for
overall compliance in each maintenance period (non-compliant subjects were excluded
from the PP population).

Timing of Dosing In Relation to Food

No instructions were given in the protocol regarding the timing of dosing with regard to
food. However, at study conclusion, investigators asked subjects if they generally took
investigational product within 2 hours of a meal, or not. Overall, 154 subjects (96%)
reported that they took their investigational product within 2 hours of a meal.

Titration of Dose
Summary statistics for the dose of each ropinirole treatment at the end of each study
period, by sequence, are shown in Table 49.

Table 49 Summary Statistics for the Dose of Ropinirole at the End of Each
' Period by Sequence (Safety Population: Protocol SK&F-101468/168)

CRCRIR | IRIRCR | CRIRR | IRELRLR
Dose {mgfday) N=41 N=43 N=34 N=43
Week 120C t 36 a0 32 40
Mean {58} 3IM2 | 68222 | 18550400 | 73200
Median 200 i5 200 75
Rarnge 40-240 | 075-80 | B0-240 | 225-%0
Week 2LOCF |n 38 8 k7 Fin
Mean {50} A5G | LMY | 196541 | 85d1
Median 200 15 200 ]
Range 40-240 | 15-210 | 80-240 [225-210
Week 28LOCF | n 35 33 27 3B
Mean (50} B | 3667 | 194513 | 951486
Hedian 300 ia 210 80
Range 40-280 | 15-240 | JR-240 | 20-240
Week 38LOCF | n 36 3 2B 34
Mean {50} o8BI | 9458 | 20104.9% | 38523
Median A0 839 2.0 80
Range 45-240 | 20-240 | 75-240 | 20-240

Data Soures: Section 12, Takle §.27.

During the 12-week up-titration period, subjects randomized to receive ropinirole CR
were able to titrate to a higher dose more quickly than subjects randomized to receive
ropinirole IR (Table 49). The increased speed of up-titration for ropinirole CR was due to
the faster titration schedule for this formulation and the tolerability of ropinirole CR.
Thus, at the end of the up-titration period, subjects receiving ropinirole CR achieved a
mean dose of approximately 18 mg/day overall, compared to a mean of approximately 7
mg/day for subjects receiving ropinirole IR. At the end of the 12-week titration phase
subjects who had achieved a stable UPDRS motor score began the first 8-week flexible

97



Clinical Review

Leonard P. Kapcala, M.D.

NDA 22008

Extended-release (ER) ropinirole / REQUIP XL

dose maintenance period with the same formulation that they received during the up-
titration phase. At the end of maintenance period 1 the mean dose of ropinirole CR was
very similar to that observed at the end of the up-titration period (18.0 mg/day at Week
12 and 18.6 mg/day at Week 20 LOCF), whereas for ropinirole IR, there had been a
slight increase in the mean dose (from 7.0 mg/day at Week 12 to 8.9 mg/day at Week 20
LOCF). The changes in the average dose at the end of each of the maintenance period can
be explained by the différent treatment sequences that subjects received and the fact that
when subjects switched between formulations, as far as practically possible, the total
daily dose of ropinirole remained constant. At the end of maintenance period 1 at Week
20, 50% of patients switched formulation for the first time. Thus, for subjects who had
been receiving the CR formulation up to the end of maintenance period 1, half of these
continued with a relatively high dose of CR, but half were replaced by subjects switched
from a relatively low dose of IR to an equivalent low dose of CR (see Table 49). Thus,
the overall mean CR dose at the end of maintenance period 2 (14.0 mg/day) moderately
lower than at the end of maintenance period 1 (18.6 mg/day). Similarly, at the end of
maintenance period 2, the remaining CR subjects switched formulation. Thus, the
remaining 50% of subjects receiving a relatively high dose of CR were now replaced by
subjects switched from a relatively low dose of IR to an equivalent low dose of CR. Thus
the overall mean dose for the CR formulation at the end of maintenance period 3 (9.6
mg/day) was lower than at the end of maintenance period 2 (14.0 mg/day). For the IR
group the reverse happened, thus the overall mean dose for the IR formulation increased
from the end of maintenance period 1 (8.9 mg/day) to period 2 (13.9 mg/day) to period 3
(18.8 mg/day).

Reviewer Comment

e It is interesting and noteworthy was that CR dose at end of titration much higher
than IR. If these formulations that show a similar PK profile at steady state
exerted a similar therapeutic benefit and toxicity, one would expect that ultimately
the titrated doses of ropinirole would be similar for each formulation if this was
conducted under blinded conditions, as it supposedly was. Regardless that the
titration rate was greater for CR vs IR, if the pharmacodynamic actions at PK
steady state were similar for efficacy and safety/toxicity, I would expect that
patients should have ultimately ended up at similar doses for each formulation. I
think that this observation raises the question/specter that the IR formulation
could more effective on a mg per mg basis comparison.

EFFICACY RESULTS

Change from Period Baseline in UPDRS Total Motor Score

Non-Inferiority Assessment (Per Protocol Population)

The primary efficacy endpoint was the change from period baseline in the UPDRS total
motor score as recorded at the end of each flexible dose maintenance period. Primary

inference with regards to the non-inferiority of ropinirole CR compared to ropinirole IR
is based on the LOCF dataset for the PP population.
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Summary statistics for the change from period baseline in UPDRS total motor score
during each period of the study are shown in Table 50. A plot of the mean UPDRS total
motor score at each time point is shown in Figure 8.

Table 50 Summary Statistics for Change from Period Baseline in UPDRS
Total Motor Score at Each Time point (PP Population: Protocol
SK&F-101468/168)

Ropinirecle CR Ropinircle IR
N=101 N=188

UPDRS Total Motor Score n Mean {SD} n Mean (SD)
Up-titration Period

Original Baseline {Week 0} 54 26.0{8.58} 60 21.0(8.29)

Week 120C 53 95(7.12) 54 11.8 {8.13)

Change from Original Baseline 12 53 -10.4 {8.06) 54 -88458b}
Maintenance Period 1

Period Baseline {Week 12) 53 85713 53 1201{8.38)

Week 20 LOCF 51 44 6.81) 50 12.2 (8.06)

Change from Period Baseline 12 51 {40 4.00) 50 0.5{3.08}
Maintenance Period 2

Period Baseline {Week 20} 61 10.7{8.01) 38 10.7 (5.57)

Week 28 LOCF 61 10.1 {7 .64) 35 113 6.16)

Change from Period Baseline 2 60 0.2 {384} 35 064273
Maintenance Period 3

Period Baseline {Week 28} 48 12.1{7.85} 48 9.0 {6.10)

Week 36 LOCF 44 12.1{7.35} 38 10.1 {(8.53) D)

Change from Period Baseline 12 43 -04 {303} 37 0.7 {2.45) )
Data Source: Saction 13, Table 7.1 and Table 7.2, d}t
1. Change from pericd baseline was calculated for subjects who had both a period baseline score and a store at e

the end of the relevani period. o)
2. The total motor sgore of the UPDRS ranges from & to 108, whate O=normalino symptoms and 108=warst ‘8}‘

possible case. & decrease from baseline in the-scors indicates an imprevement.

%
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During the initial 12-week up-titration period, there was an improvement in the UPDRS
total motor score for both for formulations. The pattern (Figure 8) of the changes in the
UPDRS motor score appeared similar and the changes in each formulation appeared to be
parallel to each other. The sponsor noted that the magnitude of this improvement was
greater for subjects receiving ropinirole CR compared to ropinirole IR; at the end of the
up-titration period (Week 12 OC) because the mean UPDRS total motor score had
improved by 10.4 points for subjects receiving ropinirole CR and by 8.9 points for
subjects receiving ropinirole IR. The sponsor suggested that efficacy in terms of the
UPDRS total motor score appears to be dose related rather than formulation related
considering that there were supposedly greater improvements observed with higher total
daily doses and lesser improvements observed with lower total daily doses, irrespective
of formulation.

Summary statistics for the change from period baseline in UPDRS total motor score at
the end of each period (Titration, Maintenance 1, Maintenance 2, Maintenance 3) in the
PP and ITT populations and for observed case (OC) and LOCEF data analyses were very
similar to the changes reflected in

Table 50. There was little difference for OC vs LOCF analyses and for the ITT vs PP
populations.

Analysis of Covariance

The overall adjusted mean change from period baseline, treatment difference, confidence
interval (CI) and p-value for the UPDRS total motor score are shown in Table 51. A total
of 276 observations were included in this analysis.

Table 51 Adjusted Analysis of Change from Period Baseline in UPDRS Total
Motor Score (PP Population: Protocol SK&F-101468/168

Adjustedt hean Adjusiedt 5% CHor P-Value
{8E} Chiange from Treatment Treatment
Period Baseline? Difference Difference H
Ropmirole CR | 0.1(0.29) 07 | vstom | oo Best Possible Copy
Ropinirole IR 06030 ) T )

Tiata Sourne: Seclion 13, Take 7.3,
t.  Asjusizd for pesiod, carry over effect and pedod baseline seove. Bukvjact was fdied a5 acundam term.
2 &decreass fam period baseline indicates an improvament.

The 95% CI for the treatment difference was (-1.51, 0.10). As the upper limit of the 95%
CI was less than the pre-defined threshold of 3 points, ropinirole CR was demonstrated to
be non-inferior to ropinirole IR.

Appears This Way
On Original
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Figure 9 Mean Change from Baseline (+ 2 SE) in Total Motor Score of UPDRS
for IR and ER Ropinirole for Observed Case vs LOCF Analyses
(Maintenance Periods 1, 2, and 3 Only)

'1(3;
o3 ﬁf
A E
+ ] ;
;oo K ¢
2 ]
E 5]
{g ~10 3
=15 5§ By T By sp
L I i F i 1

Tranbremnt Geougp 0200 Ropkkde G BN R Bk IR

Robustness of the Primary Analysis

Fixed Effects Model

In order to assess the sensitivity of the primary analysis to the effects of missing data, a
fixed effects model was fitted to the data. For this model, subject was included as a
covariate (a fixed effect) instead of as a random term. A total of 276 observations were
included in this analysis. The results from this analysis supported those obtained from
the primary analysis (treatment difference: -0.5; 95% CI: (-1.16, 0.21); p-value: 0.1728),
i.e. ropinirole CR was demonstrated to be non-inferior to ropinirole IR. To further
support the results of the primary analysis utilizing the LOCF data, the mixed model was
refitted using the OC data. A total of 264 observations were included in this analysis. The
results from this analysis using OC data were similar as the above analysis utilizing
LOCEF data and supported results obtained from the primary analysis (treatment
difference: -0.9; 95% CI: (-1.69, -0.07); p-value: 0.0331), i.e. ropinirole CR was
demonstrated to be non-inferior to ropinirole IR.

Superiority Assessment (Intent-to-Treat Population)

As non-inferiority for the primary endpoint was demonstrated in the PP population, the
superiority of ropinirole CR to ropinirole IR could be assessed. Primary inference with
regards to the superiority of ropinirole CR compared to ropinirole IR is based on the
LOCEF dataset for the ITT population. The results from the analysis of covariance for the
change from period baseline in the UPDRS total motor score are provided in Table 54
for the ITT population. A total of 371observations were included in this analysis. By this
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analysis CR showed a -0.6 difference but this difference vs not statjstically significant

and did not suggest that CR was superior to IR ropinirole.

Table 52 Adjusted Analysis of Change from Period Baseline in UPDRS Total
Motor Score at Each Time point (ITT Population: Protocol SK&F-

101468/168)
Adjustedt Mean Adjusted® 5% Clior PValue
{SE} Change from Treatment Treatment
Period Baseline? Difference DPifference
Ropinirole R J2nz2s L 053
Ropinirole IR 04025 06 (128,012 0.1053

Data Source: Section 13, Takle 7.6,
4. Adjusted for perod, carry overefiect and perod baseline seoce. Sukject was Sed as 3 vandom terrs
2. Adenssase fom period bassline indicales an improvement.

Change From Original Baseline in UPDRS Total Motor Score at Week 20 LOCF

In order to further investigate the improvement from original baseline in the UPDRS total
motor score for each formulation, a retrospectively defined analysis of covariance was
conducted for data collected at Week 20 LOCF (i.e. up to the time of the first switch in
ropinirole formulations). Up to this time point, subjects had been receiving only
ropinirole CR or ropinirole IR. The results from the analysis of covariance for the change
from original baseline in the UPDRS total motor score at Week 20 LOCEF are provided in
Table 53 for the ITT population. The 95% CI for the treatment difference between
ropinirole CR and ropinirole IR at Week 20 LOCF was (-3.77, 0.05) (p=0.0565).
Although in favor of ropinirole CR, this treatment difference was not statistically
significant.

Table 53 Adjusted Analysis of Change from Original Baseline in UPDRS Total
Motor Score at Week 20 LOCF (ITT Population: Protocol SK&F-

101468/168)
Adjusted® Mean Adjustedt 95% Clfor PV alue
{SE} Change from Treatment Treatment
Period Bazeline: Difference Difference
Ropinirole LR 1048 071 : .
Ropinirole IR -5.815% 43 (3.77,005) 00363

Dats Sowce: Section 13, Takle 7.37.
1. Adjusied for original baseline ard country.
2. Adacrease fom perod baseline indicales an impeovement.

Reviewer Comment

e Although the sponsor attempted to make a comparison of ER ropinirole vs IR,
primarily to show that ER is not inferior to IR, I think that it is difficult to make
this comparison given the marked difference in the “optimal” dose of ropinirole
achieved under blinded conditions with each formulation. Table 49 shows that the
daily dose of ER ropinirole (~ 18 mg) was typically approximately twice that for
IR ropinirole (~ 9 mg). I consider the study design utilized as not ideal for
showing non-inferiority of the new ER ropinirole formulation. Clearly, a better
way to compare the efficacy of these formulations would have been to conduct a
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randomized, double-blind, controlled study in which patients were randomized to

several, identical fixed doses of each formulation.

e Overall, I consider that study 168 showed that the efficacy produced by ER
ropinirole vs IR (without consideration of dose) was quite similar with
respect to improving the UPDRS motor score in early Parkinson's Disease.
However, given the fact that the dose of ER ropinirole was approximately twice
that of IR for the titration period and maintenance period 1, these data suggest
some interesting possibilities. First, IR is more potent that ER ropinirole on a mg
per mg basis. Second, the “optimal” titrated dose of ER ropinirole achieved was
excessive because a lower dose similar to that achieved for the IR formulation
may have produced the same efficacy. Third, the rate of titration ultimately affects
the “optimal” dose achieved/selected considering that patients who underwent a
slower titration rate with IR “selected” a much lower than the much higher dose
of patients treated with ER ropinirole and who underwent a more rapid/aggressive
titration. :

However, there was relatively little change in the UPDRS motor score for
either formulation as the study progressed and the mean dose for ER
ropinirole progressively decreased through the subsequent, maintenance
phases (titration-18.0 mg, maintenance period #1-18.8 mg, maintenance
period #2-14.0 mg, maintenance period #3-9.6mg) and the mean dose of IR
ropinirole progressively increased through the subsequent, maintenance
phases (titration-7.0 mg, maintenance period #1-8.9 mg, maintenance period
#2-13.9 mg, maintenance period #3-18.8 mg). Iinterpret these data as
arguing against a difference potency of each formulation but rather
supporting the second and third possibilities outlined above here. Thus, 1
think that there is evidence suggesting the reasonably good possibility of
excessive dosing occurring with both formulations by recommending daily
dosing up to 24 mg. I also think that the more aggressive titration scheme
utilized for ER ropinirole increases the chance of titrating to higher than
necessary dose that could potentially be associated with excess toxicity and
no additional clinical/therapeutic benefit than might be experienced by
following the slower titration recommended for IR ropinirole.

e Table 50 showed the primary efficacy endpoint data for CR vs IR but did not
show these results according to each of the 4 specific dosing schemes for the
maintenance periods as shown in Table 49. I have asked the sponsor to submit
results of the 4 dosing schemes showing similar columns as in Table 49 for the
efficacy data (for observed case and LOCF data for both the PP and ITT
populations) shown in Table 50.

e Although the data in Table 53 shows the change of the UPDRS motor score for
each formulation over 20 weeks using a 12 week titration phase and 8 week
maintenance phase. This analysis would be more comparable to results of a
simple, conventional Parkinson's Disease study of 3-6 months study duration. It
also relevant to note that the adjusted mean change from baseline of 10.6 and 8.8
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for ER and IR ropinirole, respectively does not have a placebo group to indicate

the true magnitude of the treatment effect/difference.

e I am not sure that the margin (i.e. 3) selected for showing non-inferiority was
appropriate. I question whether this margin was too large and where a smaller
margin may have been more appropriate. Two recently approved drugs
(rotigotoine, rasagiline) for early Parkinson's Disease showed treatment effects
difference/ (drug — placebo) that were < 3. The treatment effect/difference for the
UPDRS motor score change from baseline for the lowest recommended dose of
rotigotine was -2.3 after approximately 3 months treatment. The treatment
effect/difference for the UPDRS motor score change from baseline for 1 mg
rasagiline was -2.3 after approximately 6 months treatment.

» Given the results described and discussed above, I raise the question that the
dosing regimen of any “optimal” daily dose of ER ropinirole up to 24 mg may be
facilitating excessive dosing whereby patients may be receiving excessive doses
that do not provide any additional benefit over a lower dose but are only be
exposed to increased risk of toxicity. I think that the DNP should require that
the sponsor make a phase 4 commitment to characterize the dose-response
curve for efficacy and safety for at least ER ropinirole. Ideally, this could be
accomplished by conducting a randomized, double-blind, placebo-controlled,
parallel group study in which patients are randomized to one of several, fixed
daily doses of ER ropinirole (ideally 6, 12, 18, 24 mg; but at least 8, 16, 24 mg) or
placebo. Such a study could also include similar daily dosing arms for IR
ropinirole. If, so, such a study would not only characterize the dose-response
curve for efficacy and safety for each formulation but would also permit an
appropriate comparison of the efficacy and safety of each formulation. Although
formal sample size estimates would be necessary to assess the appropriate sample
size for each arm, I would not be surprised if such a 9 arm (placebo, 6, 12, 18, 24
mg for ER ropinirole , and 6,12,18, and 24 mg for IR ropinirole might be feasible
with ~50-60 patients/arm.

e Ideally, it would be desirable to know the dose-response curves for efficacy and
safety for both early and advanced Parkinson's Disease with each formulation.
Considering that the 3 pivotal studies supporting approval of IR ropinirole were
all flexible, titration studies, it is also possible the ideal, appropriate dosing is not
known for the IR formulation and a dedicated study characterizing dose-response
might suggest a different dosing range than is different from the tremendously
wide (e.g., 32 fold difference from lowest to highest dose), recommended daily
dose range from 0.75 mg to 24 mg for the IR formulation. All that seems to be
known is that pivotal studies showed that patients treated with this dose range
experienced efficacy relative to placebo. If a dose-response data derived from a
fixed dose study characterize the appropriate dosing (lowest effective dose and
maximally recommended dose) in a specific population (e.g. advanced
Parkinson's Disease ) for a specific formulation, it would not necessarily be
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appropriate to extrapolate that dosing to a different formulation or population

other than to the formulation and to the population studied.

Other Efficacy Endpoints
Total UPDRS Score

The total UPDRS score scale ranged from 0 to 176 points, where 0 represented normal/no
symptoms and 176 represented the worst possible case. The mean (SD) UPDRS score at
original baseline was 29.2 (13.38) for ropinirole CR and 29.8 (12.20) for ropinirole IR.

The change from baseline for the titration phase and for each maintenance period (using
the beginning of the maintenance period as the new “baseline” for CR and IR ropinirole
is shown in Table 54. At the end of the up-titration period, at Week 12 OC, there was an
improvement in the total UPDRS score for both formulations. The mean improvement in
total score was 13.7 points for ropinirole CR and 12.4 points for ropinirole, quite similar
effects, despite using nearly twice the mean dose or ropinirole for the CR formulation as
for the IR formulation. There was then little further change in scores on this scale over
maintenance periods 1, 2 or 3. The total UPDRS score and change from baseline for this
score are driven largely by the UPDRS total motor score and to a lesser extend by the
UPDRS ADL score.
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Table 54 Summary Statistics for the Change from Period Baseline in the Total UPDRS Score
Ropinircle €k FHRepinirole IR
paeriod Visit {H=140} {H=148}
Up-Titraticon weak 1 ©C n T 79
Mean -3.5 -1.7
=i} 4.18 4.02
Nedian 3.9 -9.1
Min. -18 -17
Max. 12 19
wesk 2 CC o Ti 3
Mean ~3.4 ~3.85
i) 5.08 4.21
¥edlan -2.9 -3.0
Min. -15 -16
Max. 1 H
week 1 oC n 71 9
Mean -6.5 -5.7
sD 7.09 5.27
Median -5.8 -5.0
MNin. -25 -13
Max. a 3
weak 4 oC n 71 bl
Nean -3.4 -7.2
2is] 4.54 5.658
Median -9.% -7:0
Min. -42 -20
Max. 18 5
veak £ OC n T1 7
Mean -11.¢ -3.8
£D 8.64 7.71
tp-Titraticn weak & oC Median -19.8 -2.0
Min. 4% -26
Max. 1 15
weak § OC n 72 79
Mean -12.3 -18.%
f=ia] .81 7.68
Median -11.5 -19.0
Hin. -48 -29
MNax. 0 E
week 14 OC n 72 Kkl
Mean -13.3 -13.1
Sb 3.05 8.59
Median -13.38 -11.0
Nin. -4g -34
Max. 9 g
week 12 OC 51 70 2?8
Hean ~13.7 -12.4
sD 3.33 .49
Median -13.8 -11.0
Min. -28 -34
Hax. 2 ]
Maintenance Paripd 1 Wesk 20 0OC n £3 63
Mean -q.2 2.3
SD 4.79 4.32
Nedian 9.8 3.0
Hini. -18 -8
Max. 18 26
Maintenance Perind 1 Week 20 LOCP n 65 70
Nean -8.1 2.5
£D 4.78 .22
Median 9.4Q 9.0
Nig. -19 -3
Max. 18 26
Maintenance Period 2 Weask 28 OC n 4 59
Hean -3.2 8.5
5.48 3.53
Median 9.9 2.0
Min. -22 -1
Max. 15 12
Reak 28 LOCF n &7 53 '
Mean 3.3 0.4
sD 6.41 3.58
Median 5.9 3.0
Min. -232 -9
Max. 26 12
Mzintenance Feriod 3 We=k 285 OC n 55 45
Mean -3.1 0.4
find 4.88 3.40
Median 9.3 5.0
Mir. -11 -6
Max. 15 9
Weak 3¢ LOCF 41 56 43
Mean -3.1 2.5
feis] 1.95 3.38
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Efficacy by Dose

UPDRS Total Motor Score and Dose at the End of Each Maintenance Period
The relationship between UPDRS total motor score and dose at the end of each
maintenance period is shown in Table 55.

Table 55 Mean UPDRS Total Motor Score and Dose at the End of Each
Maintenance Period (Protocol SK&F-101468/168)

Ropinivole CR 1 Ropinirole IR 4
UPDRS Total UPBRS Total
Motor Score ? | Wean Daily Jose | Motor Bcore? | Mean Daily Dose
Week 20 LOCF a=bi n=i} n=13 n=7%
105 185 my 128 89mm .
Weck BLOCE | n=l? w74 =56 =60 Best Possible Copy
111 140y 113 135 my
Week 36 LOCF =B n=5% =2} n=b2
123 8 mg 113 1B8my

Duata Source: Seclion 12, Tokie 5.12 and Seclion 13, Tabk 74.

1. Themesn daily Sose wos caloulzted for the Safety popuiation. The mean LIFDRE fofal score was calculated
Sarthe ITT gopuiation. 1t should ke roled Shat the numibers of subjects {n] used b caloulaiz the UPDRS total
micdor scove ot pach timepoind ae lower than dhe numers used to ooluwate the mean dally dose, despite the
ouerall numbet of sulfjacks In each population kelng the same. This is due fo the fact thot fawer sulfsctz hizd 3
UPDRS irdal moier score availoble duheg each period, than & mean daily dose.

2 Theictal moborscore of the HPDRS rangss from I b 198, whers Sonomnalino symptoms and 108=weest
possikiz case.

A similar UPDRS motor score was observed when subjects were treated with a
comparable lower dose of either formulation (12.3 points at a mean CR dose of 9.6
mg/day; 12.9 points at a mean IR dose of 8.9 mg/day), a comparable higher dose of either
formulation (10.5 points at a mean CR dose of 18.6 mg/day; 11.3 points at a mean IR
dose of 18.8 mg/day) or a comparable intermediate dose of either formulation (11.1
"points at a mean CR dose of 14.0 mg/day; 11.3 points at a mean IR dose of 13.9 mg/day).

The sponsor noted that efficacy in terms of the UPDRS total motor score appears to be
dose related rather than formulation related. Greater improvements were observed with
higher total daily doses and lesser improvements were observed with lower total daily
doses, irrespective of formulation.

Reviewer Comment

e Technically, the sponsor is correct in noting that greater changes in motor score
were associated with higher doses of each formulation suggesting a direct
relationship between efficacy and dose. However, from a larger perspective, of
considering the relatively minimal magnitude of these changes compared to
the relatively large changes in mean dose, I argue that there is little evidence
for meaningful dose-response additional clinical benefit of using much larger
doses. I also strongly suggest that essentially the same efficacy was
experienced with lowest doses that were approximately half that of the
highest mean doses. See my earlier discussion of dose-response considerations
and my suggestion that the best way to characterize dose-response is in a fixed
dose, parallel group study.
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Review of results in Table 50 for the primary efficacy endpoint (change of
motor score) showed that there was no substantial change in the motor scores
throughout maintenance periods 1-3 as the study progressed and the mean
dose for ER ropinirole progressively decreased through the subsequent,
maintenance phases (titration-18.0 mg, maintenance period #1-18.8 mg,
maintenance period #2-14.0 mg, maintenance period #3-9.6mg) and the mean
dose of IR ropinirole progressively increased through the subsequent,
maintenance phases (titration-7.0 mg, maintenance period #1-8.9 mg,
maintenance period #2-13.9 mg, maintenance period #3-18.8 mg). I suggest
that if mean ropinirole doses > 9 mg daily for either formulation were
providing much additional therapeutic benefit that the motor scores would
progressive increase (e.g. suggesting clinical deterioration) as ER ropinirole
dose progressively decreased and that motor scores would progressive
decrease (e.g. suggesting clinical improvement) as IR ropinirole dose
progressively increased.

6.1.4.3 Study 228 Efficacy Findings

Disposition of Subjects
The disposition of randomized subjects is summarized in Table 56.

Table 56 Summary of Subject Disposition (All Subjects: Protocol SK&F-
101468/228)
Number (%) Subjects

Population Ropinirele CR Sinemet Total
Randomized population 105 {100} 104 {100} 209 {100}
Safely population 104 {>08} 104 {100} 208 (>89)
ITT population 104 >89 104 {100} 208 (>89}
Study completer ] 11{=1} 1{=1)
Early withdrawal 1052 (100) 103 {»48} 208 (>85)

1. One subjectin the Sinemet group who was withtrawn because of early termination of the study was
erreneously recorded as a Study Completer on the End of Study CRF page. Mo subjects completed the study.

2. Onesubject randomized o Geaiment with ropinfrole CR did not receive study medication and is notincluded in
the safely or [TT populations.

Data Source: Section 14, Table 8.1

Subjects in the Safety/ITT population who were withdrawn prematurely are summarized
in Table 57.

Appears This Way
On Original
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Table §7 Summary of Subject Discontinuation (Safety Population: Protocol

SK&F-101468/228)

Number (%} Subjects
Ropinirole CR Sinemet Total
Disposition {N=104} {N=104} {N=2068)
Completed 0 12 <1} 1{=1)
Prematurely withdrawn 104 (160} 103 {~88) 207 (<99}
Adverse event 15 (14} 8(8) 23 {11
Lost to follow-up 1{=1} )] 1&1)
Prolacof viclation 1{<1} <1} 2{<1)
Subject decided to withdraw 443 4 {4} 8 {4}
L ack of efficacy . 1 {1} 2(% 3 (1}
Sponsor terminated shudy 79 {18) 73{7% 152 {73}
Dyskinesia 2{2 12 {12 14 {73
Cther! 1{=1} 3{3) 4 {2}

1. "Other calegory includes 3 subjects vithdraum because of early closure of the study by the Sponsor and
1 subject withdrawn because of incarceration.

2. One subjectin the Sinemet group sho was withdrawin because of sarly fermination of the study was
eranenusly recorded as a Study Completer on the End of Study CRF page. No subjecis completed the stugy.

3. Seven olher subjects were recorded with dyskinesia at follow- ap after study termination. e
Data Scurca: Seclion 14, Table 5.2 ®
O
Demographics and Other Baseline Characteristics '8
Demographic characteristics are summarized by treatment group in Table 58. 1)
)
Table 58 Demographic Characteristics (Safety Population: Protocol SK&F- (/b
101468/228) @)
Ropiniole CR | Sinemet Total 0
Gharaeteristic =108 N=104} {N=208} o)
Age tyears) e
n 104 108 208
Mean {SC} BLATO0 | B2i[ran) 618 {7.08)
Median Range) 83 (38-70) B4 [3471) 83 B4TH:
Age group, years
n 108 104 208
084,00 50 (58 53 5T T3 (54
285, (%} 4 {33 51 48} 95145
Bex, n {%)
n 104 108 208
Female {43 38 (28} 74{36)
Wele B0 (58) Ah T34 {641
Rate, B %
n 104 104 25
Ametican Hispanic 3B 710 18 {53
ArabiciNorh Aftkan ] 13<] 1i1)
Blazk 7 BB )
Eau & South East fin M HE]
Vihite/Cauasias 95 (81} &7 (54] 182 (85]
Cier G 1<) &)
Height [em)
n 102 103 25
Mean (567 16956{123) | 17200167 | t708(115)
Wesdion (Range) 170 (117-136) | 173{150-136) | 173(187-198)
Vieight (k)
n 1113 103 208
Mean {50y BA(EY | &I0ig 860115
Median {Range) §72(48-447) | 850(85-149) | 8551617
Body mass index {kgim?}
n . 102 103 218
Mean {SD} W2(677) | 2891498 295558
Median {Rangs) 2905 (2654) | 2785 (1947) | 2841 (1964}

Lol Seisce Sevton 14, Tabie 8.3
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The trial population was predominantly male (64%) and predominantly Caucasian (88%).
No important between-group differences occurred in the distributions of age, weight,
height, BMI, sex, or race.

Baseline Characteristics for Parkinson's Disease
Parkinson’s disease history at Screening is summarized by treatment group in Table 59.

Table 59 Summary of Parkinson’s Disease History at Screening (Safety
Population: Protocol SK&F-101468/228)

Ropinirele CR Sinemet Tolal
Characleristic {N=104) {N=104} [h=203)
Duseation of PP {ysi
N 130 102 pii2a
Khzan {554 27 {207 27231 27 {225}
Median {Rangs) 234011} 213413 23{6-13)
Age at Cnaet of PD {yrs)
K 130 162 252
Nean i50) 5869 (BOTYY | BB2R(TAIY | SBSI(7EE
Median Range) o033 &1.00 {3089 8100 (3070)
Duration of L-dopa {yrs)
N 104 103 2
Kzan (6T} 0.7% {3208} A3 {4034} 1R R0 1] :
Wiedian {Range) 050(0.134) | 030(0163) | D40(0.163 ' Best Possible Copy
Hoehn & Yahr Stage, n (%}
N 104 104 8
Stagel 15014y 2524 . 40019
Siageis 25(28) 19{18} 44 (1)
Stage 31130 32131 63{30)
Stage L5 2019 18115} 36 117)
Staga il 12112 111 23{11)
Stage Ty g 1 fet} 1 {e9)
Stage V¥ =t G fehy

Pl = Farsinsan's ¢isease
Cata Sowse: Sectian: 48, Tae 64

The distributions of disease duration, age at onset, duration of L-dopa treatment, and
disease severity (Hoehn and Yahr stage) were similar for the 2 treatment groups. Both
groups included subjects with L-dopa exposure longer than 3 years (2 in the ropinirole
CR group and 3 in the Sinemet group.

All but one subject were recorded as prematurely withdrawn, the majority (73%) because
of the premature closure of the study by the sponsor. The most common reasons for early
withdrawal, other than premature closure of the study, included AEs (23 subjects total, 15
[14%] in the ropinirole CR group and 8 [8%] in the Sinemet group) and dyskinesia (14
subjects total, 2 [2%)] in the ropinirole group and 12 [12%] in the Sinemet group).

Protocol Deviations

Because of the early study closure, no subjects completed the trial and no formal
evaluations of major or minor protocol deviations were undertaken. However the
following deviations were noted.

Because of the potentially important effect on the primary endpoint, the Baseline UPDRS
Part IV scores were reviewed to determine if any subjects deviated from the protocol
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exclusion of subjects with dyskinesia. Although dyskinesia was not detected or reported
during the Screening period, 8 subjects, 4 in each treatment group, reported some degree
of dyskinesia on the UPDRS obtained at Baseline.

There were deviations in 4 other subjects related to the Inclusion and Exclusion criteria.
In addition, after database freeze (and during the production of this report), a dispensing
error was discovered for down titration of ropinirole CR. This affected those subjects (23
subjects in total) who down titrated on Dose Level 5 (a total daily dose of 12mg) and
Dose Level 8 (a total daily dose of 24mg). Dose level 5 subjects (n=19) should have
been taking a total of 8mg for 4 days and 4mg for 3 days during the Down Titration
phase. However, due to the error, these subjects received 4mg for 4 days, and 2mg for 3
days. Dose level 8 subjects (n=4) should have been taking at a total of 16mg for 4 days
and 8mg for 3 days. Instead, these subjects received 8mg for 4 days and 4mg for 3 days.
An evaluation of the AE data for the subjects who down titrated with a greater reduction
than planned for the first 4 days and a comparison to the AE data for those subjects who
down titrated as per protocol was performed and no safety concerns were identified.

Prior Pharmacotherapy for Parkinson’s Disease

All subjects had received prior treatment with L-dopa. In addition to the L-dopa-
containing medications, the data for a few subjects listed selegiline and entacapone in this
category of prior medications. Between-group differences in prior medical treatment
(non-dopaminergic agonists0 of Parkinson’s disease with selegiline, amantadine, and
trihexyphenidyl hydrochloride were small (Table 60). Table 61 shows the prior
Parkinson's Disease treatment recorded as prior L-dopa medications. Some responses
included medications described in Table 60.

Table 60 Number (%) of Subjects Who Received the Most Common
(=>2% in Either Treatment Group) Prior Medications for
Parkinson’s Disease (Excluding L-dopa) (Safety Population:
Protocol SK&F-101468/228) '

Mumber {%) of Subjects
Ropinirole CR Sinemet

| ingredient N=iB4 N=104

Any Prior Parkinson's Dicease Medication 21028} 25 (25}
Selepiine 515 33
Entacagene 4141 BB
Amantadineg i 4 {43 22
Tehexyphendy! hpdrochlonide 2{2 4 !
Selegiiine vdrochionde 212 111}

Crata Seare; Seclinn 13, Tooe 85

Appears This Way
On Origingl
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Table 61 Number (%) of Subjects Who Received Prior L-dopa Medications
(Safety Population: Protocol SK&F-101468/228)
Rumber (%] of Subjects

Ropinirsle CR Sinemnst
Ingredient N4 N=idd
&ny Prior L-dopa Medication 104 1100} 40
Lewdops 104 41008 1063 =53
Carbidopa 103 (=55 100 26)
Enlacapene 14 (13 413 .
Selegine 0 1<) Best Possible Copy

D@ Soarcer Sechon 34, Tabe 69

Prior Dopamine Agonist Treatment

Prior dopamine agonist medications for Parkinson’s disease as reported and characterized
by the investigators, are summarized by treatment group in Table 62.

Table 62 Number (%) of Subjects Who Received Prior Dopamine Agonist
Treatment (Safety Population: Protocol SK&F-101468/228)
Number {%] of Subjects
Ropinirole CR Sinemet
Ingredient N=104 N=104
Any Prior Dopamine Agoniat 31 {30) 23{22)
Pramipexole 17 {18} 14 {13}
Investigational drug (NOS) 10 {10} 2(2)
Ropinircle 8 (8} 9 {9}
Pergolide I3 2 {2

NGS = not otherwise specified.
Data Bowrce: Seclion 14, Tabie 5.12

Concomitant Medications
Concomitant medications (On-treatment, Down-titration, Post-treatment) were defined
using the start and stop dates relative to the first and last dose dates of study medication.
If a medication was started or stopped on the same day the first or last dose of On-
treatment/Down-titration randomized study medication was taken, then this was
considered a concomitant (On-treatment, Down-titration) medication. A medication could
be counted in more than 1 phase. Baseline L-dopa use was tabulated separately from
other concomitant medications.

Baseline L-dopa Medications
The majority of subjects (75%) enrolled were receiving less than or equal to 400mg L-
dopa; the remaining subjects (25%) were receiving greater than 400mg L-dopa at

enrollment. The use and mean daily dose of medications containing L-dopa at Baseline is
summarized by treatment group in Table 63. The number of subjects and range of L-dopa
doses were similar for the 2 groups.
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Table 63 Summary of Total Daily Dose of L-dopa Medications at Baseline
(Safety Population: Protocol SK&F-101468/228)
Nurmber {%} of Subjects
Rogpinirole CR Sinemet
L-dopa Medication N=104 N=104
ALL n=102 n=102
Mean (8D), mg 368.9{188.23) 363.7 {212.38)
Mtedian {Range) 300.0 {100-1400) 300.0 {100-2000}
Carbidopa n=0 =1
Mean (8D}, mg - KR
Median {Range} -- 300.0 {NA}
Levodopa n=1 n=4
Mean (8D}, mg 2000 2750 {50003
Median {Range] 260.0 {NA) 300.0 {200-308}
Levodopa + Carbidopa n=87 n=84
Mean (8D}, mg 5 A{17229) 3750 {230.058)
Median {Range) 300.0 {160-1400) 300.0 {100-2080)
Levodopa + Carbidopa
+ Entacapone n=14 n=14
Mean (8D), mg 3429 {142 58) 3600 {163.77)
Median {Range] 300.0 [ 150-600) 300.0 (150456}

Mote: Four subjects {2 in each treatment group] were riissing information and could not be incuded in the
calculationz. Cne subjact in the Siemet group reported both levadopa+carbidopa and
igvadopascarhidopa+entacagone, and therefore, the N's add up fo 103

Data Securce: Seclion 14, Table 8,15

On-treatment L-Dopa Medications

The use of On-treatment L-dopa medications is summarized by treatment group in Table

64.
Table 64 Number (%) of Subjects Who Received On-treatment L-dopa
Medications (Safety Population: Protocol SK&F-101468/228)
Number (%) of Subjects
Ropinirole CR | . Sinemst
Ingrediant N=104 N=104
Any On-treatment L-dopa 104 (100) 104 {100)
Medication
Levodopa 104 (100} 103 {299}
Carbidopa 103 (>89) 100 (96}
Entacapone 14 {(13) 15{14}
Selegiline 0 1<)

Data Source: Seclion 14, Table £.10

EFFICACY RESULTS

Twenty-one (21) subjects experienced dyskinesia, as recorded on the CRF page

designated to capture the primary endpoint, 3 in the ropinirole CR group and 18 in the
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Sinemet group. These results were examined in a Kaplan-Meier analysis with log rank
tests, as shown in Table 65 and Figure 10.

Table 65 Kaplan-Meier Analysis of Time to Onset of Dyskinesia for the ITT
Population (Protocol SK&F- 101468/228)
Ropinirole CR Sinemet
N=184 =14
Subjects with dyskinesia n=3 n=18
Subjects with dyshinesiaupto
Time t-postdose
Subjects in Analysis n=184 n=104
Time M at Risk n {%) ¥ gt Risk v (%)
3 days 95 i - 1]
50 daye 25 1] 46 KY%]]
120 days 87 1%} [X) 55
50 days Fil 20 i) 55
241} days 13 3 &8 9410 »
300 days b2 3y 53 14181 &
360 days 50 I i T5(15) &,
220 days K 3 ki) 16120} e
540 days % Tid) 1 1817} A
Median Time to Dysknesia® MiA [EY Qd’%
. pryalus?? N T %
L. Median time o dyskirasia carmot be estimaied by Kaplan-Melsr methods because of the smal numbee of {é)
verls,
2. ;falues froon fog-rank dest O
3. Note: * siynificant st §.05; ¥ significant af 204, O
Data Source: Sechos 14, Tehe 7.2 ,@
; i
There was a statistically significant delay in the time to onset of dyskinesia for the
ropinirole CR-treated subjects (p < 0.001).
Figure 10 Kaplan-Meier Plot of Time to Onset of Dyskinesia (ITT Population:
Protocol SK&F- 101468/228)
R
o
2 -
i
E &7
Bow
&£
- a
z} E -
’;) § o =
a .!5” T M-.'TQ “T-—‘—"ﬁ—‘; H T ¥ i T
& pes [243 ko k24 B0 50 e i 420 483 540

Sew: b Hig, Hanard Fio=B46
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Because Investigators were informed of GSK’s decision to terminate the trial on 28
September 2005, a second Kaplan Meier analysis was performed post-hoc with censoring
of observations after 28 September 2005 to evaluate any possible impact of termination
on the primary endpoint as summarized in Table 66 and shown graphically in Figure 11.

Table 66 Kaplan-Meier Analysis of Time to Onset of Dyskinesia for the ITT
Population (Censored at Time of Decision to Terminate Study
Protocol SK&F-101468/228) '

Ropinirele CR Sinemet
N =104 N=104
Subjects with dyskinesial 3 16
Subjects with dyskinesiaup te Time t
posidose
Bubjects in Analysis a=tld n=104
Teme M at Risk n (%) M at Risk n {%}
30 days 95 i 98 ]
B0 days 9 i 95 313
T80 days ad T{} &3 55
180 days 74 2{8 % 5i5)
240 days . B3 3 iy 5010
I days o4 3 )] 1307y
Ja0 days 44 I 35 1415
420 days 35 38 28 1561
Sl days ' 13 I} ¢ 16 (7%
Medien Time to Dyskinesia® BIA A
pvahaadd - f.op2>

1. imesligatees wers informed of Sponsot's decision o lemmirate the fralon 28 Seplember 2005, Ohservations
after 28 Septarber 2005 sve consored. Dates wilh 2 miscing day are satio the begineing of the manl.

2. Median fimz fo dyskinesia carmot be estimated by Kaplam-Meier mefhcds hecauze of the sma number of
evgtits.

% P-values from log-rank fest.

4, Note: *significant at §.05; * significant a5 £.04.

Data Sowrce: Ssclion 14, Takie 7.3

The results of this post-hoc analysis show a similar delay in time to onsst of dyskinesta
for ropinirole CR-treated subjects (p-0.002) to that of the primary analysis above,

Appears This Way
On COriginal

115



Clinical Review

Leonard P. Kapcala, M.D.

NDA 22008

Extended-release (ER) ropiniroie / REQUIP XL

Figure 11 Kaplan-Meier Plot of Time to Dyskinesia Censored at Time of *
Decision to Terminated Study (ITT Population: Protocol SK&F-
10468/228)
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The results of this post-hoc analysis show a similar delay in time to onset of dyskinesia
for ropinirole CR-treated subjects (p=0.002) to that of the primary analysis above.

Further, post-hoc examination revealed that 8 subjects, 4 in each treatment group,
reported some degree of dyskinesia on the UPDRS Part IV obtained at Baseline. Two of
these 8 subjects also had a subsequent dyskinesia event prior to study termination.
Therefore, a third Kaplan-Meier analysis of time to onset of dyskinesia was conducted
with censoring at study termination (as above) plus removal of the 8 subjects with
evidence of dyskinesia per UPDRS assessment at Baseline to determine if these subjects
had an impact on the primary endpoint. These results are summarized in Table 67 and
shown graphically in Figure 12.
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Table 67 Kaplan-Meier Analysis of Time to Onset of for the ITT Population

(Removal of Subjects with Baseline Dyskinesia, Censored at Time of

Decision to Terminate Study: Protocol SK&F-101468/228)

Ropinirole R Sinemet
H=104 N=164
Subjects with dyskinesial? ) 3 14
SBubjects with dyskinesia up to Time ¢
postdese .
Subjects in Analysxs n=100 n=100
Time NaotRigh | ni%) N at Risk n 3%}
3 days Bl i B i
£ days 9B { 91 3
120 days &2 Tt} B 4 {3
180 days 77 2{% i3 4 i)
240 days 68 3id i T
00 days he 318 45 {15
360 days 43 3id) 3 120th .
420 days B i 28 1370
540 days 17 Jid 7 EETPLT)
Median Time o Dyshinesia® NA M
prvaligs - R.004™

1. Bubjscls with dysitnesia at Baseline wers semoved froen ie analiels. DysKinesia ot Baseline wos defined by
a score greafer than zero &t Baseline on questions. 32, 35, andioe 34 on the UPDRS.

Iveestigaioes were informad of Spansor’s dacisian to terminate the ifal on 28 Seplember 2005. Dhsarvalions
after 28 September 2055 are tensoved. Datss with  missing day are set fo the baghwing of the month
Median time io dyskinasia carnot be sstimated by Kaplandicier methods because of the small aurder of
events.

Pvalues from fog-tange fest.

Mote: * significant at 3.05; * significant ar 5 D‘é

E}ata Source: Szcfion 14, Tale 74

L’l !n.

Figure 12 Kaplan-Meier Plot of Time to Dyskinesia Censored at Time of
Decision to Terminate Study and Removing Patients with UPDRS
Defined Dyskinesia at Baseline (ITT Population: Protocol SK&F-
101468/228)
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The results of this post-hoc analysis also show a similar delay in time to onset of

dyskinesia for ropinirole CR-treated subjects (p=0.004) to that of the primary analysis.
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Reviewer Comment

e It is interesting that the secondary, post-hoc analyses of the primary efficacy
endpoint did not alter the number of patients (N=3) who had developed
dyskinesia in the ER ropinirole group after randomization. Only patients in the
Sinemet group (initially N=18 developed dyskinesia in the original ITT analysis)
were excluded from the analysis of those developing (N=2) when the analysis
was limited until the time that the planned study termination was announced, and
four patients were excluded from those who developed post-randomization
dyskinesia when all patients with any dyskinesia at baseline were censored from
the analysis. It is not clear if the number of patients developing post-
randomization dyskinesia would be decreased to 12 if an analysis was conducted
in which the development of dyskinesia was assessed until the time study
termination was announced and those with any baseline dyskinesia were also
censored from the analysis.

o It does not appear that this study result was related to fact that there was
inadequate control of efficacy because the change from baseline for UPDRS ADL
and motor score appeared to be reasonably similar for both ER ropinirole and -
Sinemet. The sponsor did not collect diary data to be able to assess how each
treatment controlled “off” episodes, a common primary efficacy endpoint for
advanced Parkinson's Disease.

o Itis not clear that the sponsor discussed this design and analysis of this study with
the DNP. Considering that the End of Phase 2 meeting was held in 2/03 and this
study was initiated in 10/03, it seems likely that the sponsor had plans to conduct
this study at the time of the End of Phase 2 meeting.

h(4)

o This study was terminated prematurely and the number of events was relatively
small. These observations further support the perspective that it is not necessarily

appropriate = h(4)
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b(4)

Secondary Efficacy Endpoints

I'have presented selected secondary efficacy endpoints, particularly those that 1mpact on
showing a comparison of the efficacy of ER ropinirole vs that of Sinemet.

Incidence of Dyskinesia

The incidence of dyskinesia at each time point was not formally summarized. Overall, 3
of 104 ropinirole CR-treated subjects (3%) and 18 of 104 Sinemet-treated subjects (17%)
experienced the onset of dyskinesia as assessed by the primary endpoint dyskinesia page
of the CRF. Four of these 21 subjects, all in the Sinemet group, had positive responses to
dyskinesia-related items on the Baseline UPDRS Part IV, although all subjects were
recorded as meeting Exclusion Criteria 1 (excluding subjects with dyskinesia). '

The ropinirole CR subjects with Baseline positive UPDRS responses related to
dyskinesia included 3 with reports of disability and 2 with reports of non-zero duration of
dyskinesia. These 4 subjects had no positive responses to dyskinesia related items during
treatment with ropinirole CR. One of the 4 subjects had 4 positive response to duration of
dyskinesia at Post-treatment. The 4 Sinemet subjects with Baseline positive UPDRS
responses related to dyskinesia included 2 with reports of disability, 1 with a positive
duration of dyskinesia (Subject 103), and 3 with painful dyskinesia.

Two subjects had positive responses to dyskinesia items during treatment with Sinemet.
Two Subjects had positive responses to dyskinesia items at Post-treatment.

UPDRS Activities of Daily Living (ADL) score (UPDRS Part II)

UPDRS ADL scores (irrespective of “off” or “on”) at Week 28 OC and at the end of the
study (Week 104 LOCF) and change from Baseline to Week 28 OC and to end of study
are summarized by treatment group in Table 68. UPDRS ADL scores from the ON state
and OFF state evaluations at baseline and at different time points after
randomization/treatment throughout the study were relatively similar for ER ropinirole
and Sinemet groups.
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Table 68 Mean Change from Baseline at Week 28 (OC) and End of Study
(Week 104 LOCF) in Average Total Activities of Daily Living (ADL)
Score (without regard to “Off”’ or “On” state)of the UPDRS (ITT
Population: Protocol SK&F-101468/228)

Ropinirale CR Sinemet
Visit N=104 N=104
Baseline Score?
n 102 104
Mean (S0) : §6{483) 82{572)
Median {(Range} B.0{1-22} 700141
Week 28 Score {OC}. :
n a3 83
Mean {SD) 6.9{502) 85532
Median {Range} 8.0{0-21) 4.0{0-24}
Change from Bazeline to Week 28 {OC}
n 82 43
Mean {SD) -1.5{3.83) -12{382)
Median (Range} 15178 -1.0{-14-15)
End of Study (Week 104 LOCF)
n 101 104
Mean (5B 75{583) 71.3{6.72)
Median {Range) 6.5{0-31} 5.0{0-49)
Change from Baseline to End of Study
. n 160 104
Mean (5D} -10{4.35) 1.9(3.62)
Median {Range) 10-22-13) -1.0{-11-12)

LOCF=last observation carsied forward, OC=cbserved cases

1. Mote: The Total ADL Score of the UPDRS ranges from 01552, where § = normaline symptoms and
5% = worst possible case.

Deta Source: Seclion 14, Table 7.5 and Table 75

Mean changes at all time points in both treatment groups were small, whether evaluated
using OC or LOCF methods. No clinically important between-group differences were
observed.

UPDRS Motor Score (UPDRS Part III)

UPDRS assessments were conducted within a window of at least 2 hours after the
previous L-dopa dose and prior to the next scheduled L-dopa dose. Subjects may have
been evaluated in either the “on” or “off” states and summaries of the UPDRS motor
score at each visit were produced separately for each state. Summaries of the UPDRS
motor score at each visit, and change from Baseline, were also produced regardless of
state. These analyses showed that the baseline score was similar for each treatment group
and similar changes occurred in each group throughout treatment. The last On-treatment
value was carried forward regardless of the state. UPDRS Part III (motor) scores at Week
28 (OC) and End of Study (Week 104 [LOCF]) are summarized by treatment group in
Table 69 for all evaluations whether conducted during the “on” or “off” state. For both
treatment groups, the mean motor score baseline in the “On” state was similar as were the.
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changes from baseline throughout treatment in the “On” state. Although the baseline
motor score in the “Off” state was higher in the ER ropinirole group (~27) vs the

Sinemet group (~ 23), and the change after treatment appear to be generally greater in the
ER ropinirole group, the number of patients in each of these group was relatively small at
baseline (ER ropinirole, N=12; Sinemet, N=11), and at many post-treatment time points,
there were no “observed case” post-treatment time points in which both treatment groups
had > 10 patients. Table 70 and Table 71 provide additional perspective on these effects.

Table 69 Mean Change from Baseline at Week 28 (OC) and End of Study
(Week 104 LOCEF) in Total Motor Score of the UPDRS (without
regard to “Off” or “On” state) (ITT Population: Study 228)

Ropinirple CR Sinemet
¥isit N=1d4 N=thd
Baseline Score!

] 162 104
Mean {50} 198 {1051} 1941243
$edian {Range) 18.0 {1-47} 18.0 (1-88)
Week 28 Score {0OC}
n £3 8
Mean {S0G 15.5 {$0.81} 15.3 {8.80}
Hedian {Ranye) 14.0 {0-56} 13.5(0-48)
£hange from Baseline [Week 28 DEC)
i) B3 B1
: ean 12D} 3.718:32) -356.99)
Median {Range) -3.0 {-43-18) -3.0{-28-12)
Emt of Study Score (Week H41OCE)
n 39 102
" Mean (80} 189 {31.03) 16.0 {13.45)
Hedian [Range) 14.0 {0-53} 130 (0-88)
GChange from Baseline (Week 184 LOCF)
n 98 102
Yean {80} -3.6 {8.48) 33782
$edian {Range) -3.0 {-38-35} 3.0 {-25-20)

LOCF=last chsemation carried forward, CC=DbSEIVES Cases
1. Tre Told Mojor Soore of e YPORS ranges #om 0-108, whete =ne:malns symptoms and 18=soest

possidla caze.
Data Seurce: SESIDR 34, Tabie 7.2 200 Tabie 7.10

Mean and median changes at all time points in both treatment groups were small and, in
general, showed improvements from Baseline. No clinically important betwéen-group
differences were observed. UPDRS Motor Scores in the “on” state and “off” state are

summarized in Table 70 and Table 71.
Table 70 Summary Statistics for the UPDRS Total Motor Score with Subjects

in the “On” State at Week 28 OC and Week 104 LOCF
(ITT Population: Protocol SK&F-101468/228)

Ropinirofe CR Sinemet
Wisit N=104 N=104
Baseline n=40 n=82
Mean (5D} 18.5{10.08) 188 (1215}
edian (Rangal} 18.0 {143} 160 {1-86)
Week 28 062 n=71 n=T4
Ktean (B8] 15.2{81.29) 14.5 {9.58)
Madian (Ranme} 13.0 {0-58} 13.0 B-40)
End of Study {Week 104 LOCF)? n=53 n=80
ean (SO} H.I0TH 15.3{13.74
Median (Range} 13.0{0-53} 12.5 {3-88)

1. LOCF = jastobservalicn caried forward; OC = ofsenved cases; UPDSS = Uniled Parkinsen's Diseaze Rating

Seale.

2. Tn2 UPDRS Total Moler S5are ranges Fomi &% 108, whete J=narmating sympms ang 16d=wors! possitie

£As8,

3. Changes from 2aseline 1 Wissk 28 OC and Week 164 LOCF were 1ot cajsuiated.

Data Source: Secton 14, Tabe 7.1¢
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Table 71 Summary Statistics for the UPDRS Total Motor Score with Subjects
in the “Off” State at Week 28 OC and Week 104 LOCF
(ITT Population: Protocol SK&F-101468/228)

Repinirole CR Sinenet

Visit =104 N=184

Baseline n=12 a=11
hean (D) ZBRHAN 2250149
Megdian {Range'} 250847y 250{1-4%

Week 28 02 n=11 =i
Mean 130} 185854 2801130
Median {Range} R 0430 155 {1040

End of Study {Week 104 =3 n=11

1 OCFR 251 (0T 001058
Mean 130) 200:(13-448) 220841
Mediar {Rangs)

L. LOCF =lastichcervalion carvied forwand; OC = olisewved cases; UPDRS = Unied Parkinson's Diszase Rating

Boale,

2. TheUPDRS To's! Molor Score rangas fom § io 408, where (=normaling symploms and 1%36=mrsf possiti=
£ase.
3. Charges frem Bassine to Week 28 OC and Week 104 $ GOF were nof caluulated.

Tt Source: Bection 14, Take TAZ %
e
Clinical Global Impression of Improvement (CGI-I) and Severity (CGI-S) '8
(13
The percentage of subjects reporting much or very much improvement is %
summarized in Table 72. D
Q
Table 72 Number (%) of Responders (Score of 1 or 2) on the Clinical Global %
. Impression (CGI) Global Improvement Scale by Visit '
(ITT Population: Protocol SK&F-101468/228)
Ropinircle CR Sinemet
N=l04 N=104

£GH Responder® niN %) nii 1%}

Week 1 12198 12 1 o

Week 4 217100 {21} 211102 29

Week 8 Wisd {38} 3139 {31

Week 16 41793 {44 32091 {35)

Wesk 28 255 42 28153 £35)

Week 50 37173 {51} 2758 150

Veek 52 256 {463 24(54 144

Wesk 84 813 {62 1 [84)

Wesk 76 TiHe {50} 18 o3

ok 88 o - 51§ 50

Weak 96 2 {50} i1 ~

End of study 35/101 (35) 356104 a4

{Wesk 104 LOCFE)

1. Respondsr defmed o COH store of ) {very myach improved) or 2 {much imgecved),
2. LOCF = last observatisn canied ferwand; Week § fwough 96 are sbeened case (D0} analysis.
Data Seunce: Secfon 12, Take 717

At End of Study (Week 104 [LOCF]), 35% of ropinirole CR subjects and 34% of
Sinemet subjects were reported to be “much improved” or “very much improved.” The
number and percentage of subjects with scores of 3 (improved), 4 (unchanged), 5
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(worse), 6 (much worse), and 7 (very much worse) were similar for the 2 treatment

groups.

Change from Baseline in the MMSE Score

Scores on the MMSE at Screening and Week 104 LOCF are summarized by treatment
group in Table 73. At both Screening and End of Study (Week 104 [LOCF]), most
subjects (> 90%) in each treatment group had MMSE scores in the normal range (27-30).

The percentage of subjects with MMSE scores of 26 or lower changed from 4% to 10%
in the ropinirole CR group and was 4% at both time points in the Sinemet group.

Table 73 Summary of Mini Mental State Examination (MMSE)
(ITT Population: Protocol SK&F-101468/228)
- Number {%] of Subjecis
Ropinirele GR Sinemet
Visit {N=134) {N=104)
Screening
n 193 ik
Normal (Scores 27-30) 89 136 100 {98}
Srorss 2128 418 44y
Soores 1120 1] i
End of Study [Week 104 LOCF)
n 9 92
Normat {Scoras 27-33) a1 A5 {86)
Scorse 2126 B9} 353
Scores 1120 11 111

LOCF = 35t chservation camied forsand
Dafa Source:  Secfion 14, Talie T.41

Other Efficacy Results

UPDRS Complications of Therapy

Complications of therapy (e.g. regarding various “Off” episodes) are summarized by
treatment group at Baseline, at Week 28 (OC), and at Week 104 (LOCF) in Table 74.
Overall, these complications at baseline and at post-randomization/treatment were
relatively similar.

Appears This Way
- On Original
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Table 74 Summary of UPDRS Complications of Therapy at Baseline and

Week 28 and at End of Study at Week 104 (ITT Population: Study

228)
. Number %} of Subjects
Ropinirole CR Sinemet
item N=1D4) iN=104)
Orapcar Frucrusmons
Predictable 'OFf Periods
Baseline, n g7 . 166
No Y O (B}
Yes £ An 42 (4
Week 28, n 6 78
No 4 () 44 [hb}
Yes 32d3 Huh
End of Study {Week 104 LOCFL 0 101 164
Ko 52 0T 08 (b}
Yes 48145 46 {44
Unpredictzble "OF Periods
Baseline, n 37 100
Ne GEa 19{75%
Yes 2H 2% 21 213
Week 28, 1 76 78
No 8657} 6 485)
Yoo fITEE] 1245
End of Study Week 104 LOCFL n 11 104
No' 85 85 88 ¢85}
a5 15415 15 {34}
Sudden "Cff Pericds
Baseline, n a7 2
No 8849} 83 &5
fas ElE] 4k
Week 28, n 6 78
Mo 2195 FRTEL
‘fes 45 5}
End of Study {Week 184 LOCF), n 1 104
No 9 8% 92 88
Yes 1 12013}
Durstion of 'CF Paticds
Baseline, 5 97 43
Nene 34 35 44 (44}
1-25% of day ELTH 55
70-50% of day 1243 ) E)
53-75% of day 1) 218
75-100% of day 143} [}
Week 28 n 76 78
None 3640 38 149}
1-75% ot day G35 34 {44
76-50% of day B{ih 6B
51-75% of day FE3) 1]
76- 1007 of day i 1]
End of Study {Week |04 LOCFLn 161 104
hone Ab (dby 45l
1-25% of day £ dh 47 5}
76-50% of day 111 16
51-15% of day 28 2
75-100% of day T{<h) 0

6.1.5 Efficacy Conclusions

Analysis, Summary and Conclusions of Statistical Reviewer (Dr. Sharon Yan) for
Study 169 (For additional details, see Dr. Yan’s Review)
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Statistical Reviewer’s Analysis

The reviewer found 3 patients without post-baseline measures "off" time while awake.
Therefore, the primary analysis included 390 subjects. The efficacy results obtained by
this reviewer agree with the ones obtained by the sponsor with minimal differences.
Therefore, the results from reviewer's analyses are not presented.

The sponsor stated that the assumptions of normality and homogeneity of variance were
checked. Diagnostic plots were examined and gave no reason to suspect that the
underlying assumptions of the model were invalid. However, the Shapiro-Wilk'ss normal
test used by the reviewer revealed a p-value of 0.002, indicating the assumption of
normality was violated. Non-parametric analysis of ranked ANCOVA model was applied
by the reviewer, and the results confirmed that ropinirole CR is superior to placebo with a
p-value of less than 0.0001.

The relationship of treatment difference in awake time spent "off" and L-dopa dose
reduction was examined. At the baseline, the mean L-dopa dose was 827 mg for the
ropinirole CR group and 768 mg for the placebo group. At the last study visit, the mean
reduction in L-dopa dose was 285 mg for the ropinirole CR group and 179 mg for the
placebo group. Adjusted by baseline L-dopa dose, this difference is statistically
significant. With the available data, 182 of the 193 (94.3%) ropinirole CR-treated
subjects and 136 of the 180 (75.6%) placebo-treated subjects had reduction in their
baseline L-dopa dose.

Statistical Issues and Collective Evidence

_An interaction between the treatment and prior exposure to ropinirole was observed in the
primary efficacy analysis of total awake time spent “off”. For subjects who had prior
exposure of ropinirole, the mean change of total awake time spent "off" was similar
between ropinirole CR-treated patients and placebo-treated patients. Due to a small
number of observations, it is difficult to explain the discrepancy in the treatment
differences between the subjects who had prior exposure of ropinirole CR and subjects
who did not have prior exposure of ropinirole CR.

Study 228 provided some insight into the time course of development of dyskinesia. Data
from Study 228 should be interpreted with caution since early termination of the study
resulted in lower enrollment, a shorter period of observation and, as a result, a smaller
number of events. In addition, rigorous comparisons to evaluate the equivalency of
ropinirole CR and Sinemet in efficacy were not specified in the protocol, and inference in
efficacy could not be drawn.

Statistical Reviewer Conclusions and Recommendations
~ The pivotal study 169 has demonstrated that ropinirole CR is superior to placebo as
adjunctive therapy to L-dopa, assessed by the primary endpoint of change from baseline

in awake time spent “off”.
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Data from Study 288 are suggestive of efficacy of ropinirole CR in delaying the onset of
dyskinesia.

Sponsor Efficacy Conclusions for Study 169

- Ropinirole CR was demonstrated to be superior to placebo as assessed by the primary
endpoint, change from baseline in awake time spent “off” at Week 24 LOCF. At all visits
from Week 2 OC onwards there was a clinically relevant and statistically significant
benefit of ropinirole CR over placebo in the total awake time spent “off”.

- When efficacy was evaluated in terms of the mean awake time spent “off” by dose at
Week 24 LOCEF, ropinirole CR was shown to be efficacious at doses from 8 mg to 24 mg.
- A statistically significant benefit of ropinirole CR when compared to placebo was
observed for each of the following secondary efficacy variables:

- change from baseline in awake time spent “on” without troublesome
dyskinesias; :

- change from baseline in percent awake time spent “on” without troublesome

dyskinesias;

- change from baseline in the UPDRS motor score;

- change from baseline in the UPDRS total ADL score;

* proportion of subjects scoring much or very much improved on the CGI-I scale;

* proportion of subjects requiring reinstatement of L-dopa following a reduction

in dose;

- time to reinstatement of L-dopa following a reduction in dose;

- proportion of subjects achieving a 20% reduction from baseline in awake time

spent ‘off” and a 20% reduction from baseline in L-dopa dose.
- There was also a statistically significant benefit of ropinirole CR when compared to
placebo for each of the following additional secondary efficacy variables:

- change from baseline in the BDI-II total score;

- change from baseline in the mobility, ADL, emotional well-being, stigma and

communication domains of the PDQ-39;

- change from baseline in the PDSS total score;

- change from baseline in percent awake time spent “off”;

- change from baseline in awake time spent “on”;

- change from baseline in percent awake time spent “on”.
- There was no statistically significant difference between ropinirole and placebo for
change from baseline in the ESS total score, thus indicating that there was no statistical

“evidence that ropinirole CR altered the likelihood of dozing when compared to placebo.

- There was no statistically significant difference between ropinirole and placebo for the
change from baseline in the social support, cognitive impairment and bodily discomfort
domains of the PDQ-39 at Week 24 LOCF. :
- For the subgroup analyses in which the numbers of subjects were sufficient to allow a
meaningful interpretation of data (namely, race subgroup of White/Caucasian; country
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subgroups of Czech Republic, Hungary, Poland, US; subgroup of investigational product
taken with food; subgroup of subjects enrolled pre/post amendment 1; and subgroup of
subjects with prior/no prior exposure to dopamine agonists), the results for the change
from baseline to Week 24 LOCEF in total awake time spent “off” were similar to those
observed for the total population.

Reviewer Efficacy Conclusions for Study 169

¢ [ 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.

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

e 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 (>
mean 14 mg) 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 dose of
10 mg daily. I have outlined my concerns about excessive dosing in the Reviewer
Comment section for efficacy results for studies 169 and 168.

e 1 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.

o 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
uU.S.
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o 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.

Sponsor Efﬁcac_v Conclusions for Study 168

- Ropinirole CR was demonstrated to be non-inferior to ropinirole IR as assessed by the
primary endpoint, change from period baseline in the UPDRS total motor score.

- No statistically significant differences between ropinirole CR and ropinirole IR were
observed for any of the efficacy endpoints.

- Both ropinirole formulations were effective treatments for Parkinson’s disease, as
illustrated by the change from baseline in efficacy variables (e.g. UPDRS total motor
score, CGI-I responders) over the first 12 weeks and 20 weeks of the study.

- Ropinirole CR doses could be increased more quickly than IR doses, resulting in an
earlier efficacy response (e.g. UPDRS total motor score, CGI-I response) for this
formulation.

- Although the study was not powered to show statistical significance for parallel group
analyses, differences in favor of ropinirole CR over ropinirole IR for the first 20 weeks
were apparent for a number of endpoints (CGI-I responders, UPDRS total motor score
and time to maintained response).

- The efficacy results suggest that response is driven by dose and not by formulation, as
evidenced by the efficacy response versus the ropinirole dose at the end of each
maintenance phase (for UPDRS total motor score and CGI-I responders).

- The overnight dose switches, to a similar dose of the alternate formulation, used in this
study were appropriate; few subjects required a dose adjustment following switching and
the number of dose adjustments was similar for ropinirole CR and IR.

- During each of the three maintenance periods, compliance was slightly better for the
CR formulation than for the IR formulation.

Reviewer Efficacy Conclusions for Study 168

o Overall, I conclude that ER ropinirole appears to show similar efficacy to IR
ropinirole in patients with early Parkinson's Disease treated with either
formulation as monotherapy and then “crossed-over” to the other formulation.

o 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.

o [ believe that the data results raise the question that there is little to no clear
additional therapeutic benefit of dosing patients with relatively high 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
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advanced Parkinson's Disease) also raise the question that dosing at > 10-24 mg

daily does not provide any clear therapeutic benefit.

o [ 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.

Statistical Reviewer Conclusions for Study 228

Analysis of Primary Efficacy Variable

The analysis of the primary efficacy endpoint, time to dyskinesia, was performed on the
ITT patient population. Analysis on the per-protocol patient population was not
performed by the sponsor due to the termination of the study.

The time to onset of dyskinesia was measured as the number of days from the date of
randomization to the date at which a subject had the onset of dyskinesia. Subjects who
did not experience dyskinesia were censored on the last day on which study medication
was taken.

Twenty-one (21) subjects experienced dyskinesia, 3 in the ropinirole CR group and 18 in
the Sinemet group. There was a statistically significant delay in the time to onset of
dyskinesia for the ropinirole CR-treated subjects based on the log-rank test (p<0.001).
The analysis of time to dyskinesia was not stratified by study entry L-dopa dose, as
was planned in the RAP, due to a small number of events.

Because Investigators were informed of GSK’s decision to terminate the trial on 28
September 2005, a second Kaplan Meier analysis was performed post-hoc with censoring
of observations after 28 September 2005 to evaluate any possible impact of termination
on the primary endpoint. The results of this post-hoc analysis showed a similar delay in
time to onset of dyskinesia for ropinirole CR-treated subjects (p=0.002) to that of the
primary analysis above.

Further, post-hoc examination revealed that 8 subjects, 4 in each treatment group,
reported some degree of dyskinesia on the UPDRS Part I'V obtained at baseline. Two of
these 8 subjects also had a subsequent dyskinesia event prior to study termination.
Therefore, a third Kaplan-Meier analysis of time to onset of dyskinesia was conducted
with censoring at study termination (as above) plus removal of the 8 subjects with
evidence of dyskinesia per UPDRS assessment at baseline to determine if these subjects
had an impact on the primary endpoint. The results of this post-hoc analysis showed a
similar delay in time to onset of dyskinesia for ropinirole CR-treated subjects with a p-
value of 0.004 for the treatment difference.
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Statistical Reviewer's Analysis

The ITT patient population included 208 subjects, 104 in each treatment groups. No
subjects completed the study at the time of study termination. There were 21 dyskinesia
events in total, 3 in the ropinirole CR group and 18 in the Sinemet group. The following
table presents detailed information for subjects who had dyskinesia during the study.

Summary of Subjects Who had Dyskinesia during the Study (Source: Reviewer's summary)

Subject |Treatment Days to Last Dyskinesia | Dyskinesia after
# dyskinesia dose observed by 9/28/05
PI
104 Ropinirole 120 6 mg No No
CR
1256 Ropinirole 156 12 mg Yes No
CR
1541 Ropinirole 195 12 mg No No
CR
720 Sinemet 43 100 mg Yes No
522 Sinemet 53 50 mg Yes No
1200 Sinemet 56 200 mg Yes No
121 Sinemet 67 400 mg Yes No
620 Sinemet 113 200 mg Yes No
844 Sinemet 192 200 mg Yes No
889 Sinemet’ 232 600 mg Yes No
80 Sinemet 237 800 mg No No
887 Sinemet 238 200 mg Yes No
642 Sinemet 256 600 mg Yes No
1409 Sinemet 279 100 mg Yes Yes
1296 Sinemet 281 50 mg Yes No
360 Sinemet 282 150 mg Yes No
781 Sinemet 299 800 mg No No
942 Sinemet 334 600 mg Yes No
141 Sinemet 374 600 mg No No
481 Sinemet 430 200 mg Yes Yes
500 Sinemet 450 400 mg Yes No

The reviewer performed analysis of time to dyskinesia in 3 different censoring schemes,
as was done by the sponsor. The sponsor’s analysis results were confirmed:

First, subjects who did not have dyskinesia were censored at their last randomized
treatment. A p-value of 0.0006 was obtained from the log-rank test in the treatment
comparison with this censoring scheme. When subjects were censored after 28 September
2005, including the 2 subjects who experienced dyskinesia after the date, a p-value of
0.0017 was obtained. Finally, when subjects were censored after 28 September 2005, and
8 subjects who reported some degree of dyskinesia at baseline were removed, the analysis
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yielded a p-value of 0.0044. The analyses suggested that ropinirole CR may have an

effect in delaying the onset of dyskinesia when compared to Sinemet.

Rigorous comparisons to evaluate the equivalency of ropinirole CR and Sinemet in
efficacy were not specified in the protocol. It appears that ropinirole CR and Sinemet
were similar in efficacy measured by UPDRS ADL scores, UPDRS motor scores and
response in CGI-1. However, inference in efficacy with regard to these variables could
not be drawn without a rigorous pre-specified statistical method. This issue in addition to
the issues from the early termination of the study needs to be concerned in interpreting
the available data from the study.

Sponsor Efficacy Conclusions for Study 228

- Twenty-one subjects developed dyskinesia (as measured by the designated CRF page
used to determine the primary endpoint), 3 in the ropinirole group (3%) and 18 in the
Sinemet group (17%). Based on a Kaplan-Meier analysis, the addition of controlled-
release ropinirole resulted in a statistically significant delay in onset of dyskinesia when
compared with Sinemet (p<0.001).
- A post-hoc Kaplan-Meier analysis that employed censuring on the day sites were
informed of the early study terminations showed a similar result favoring ropinirole CR
(p=0.002). .
- A post-hoc Kaplan-Meier analysis that excluded 8 subjects with positive dyskinesia-
related responses on the Baseline UPDRS Part IV, 4 of whom were among the 21
subjects who developed dyskinesia during the study, showed a similar result favoring
ropinirole CR (p=0.004).
- Other measures evaluating the status and progression of subjects' Parkinson's disease
showed no clinically significant differences in the effects of ropinirole CR and Sinemet.
These included:

- Change from Baseline in UPDRS Part I, Part 11, and Part IV scores

- Change from Baseline in ESS scores

- Change from Baseline in CGI assessments

- Change from Baseline in BDI scores

- Change from Baseline in PDQ-39 scores

- Change from Baseline in PDSS scores

- Change from Baseline in MMSE scores

- Change from Baseline in PPRS scores

- Change from Baseline in the Parkinson's disease Symptom Control

questionnaire
- Although the study was terminated early and was based on a smaller number of
subjects than originally planned, this study provides insight into the time course of
development of dyskinesia, a possible complication of therapy. Data should be
interpreted with caution since early termination of the study resulted in lower enroliment,
a shorter period of observation and, as a result, a smaller number of events. Despite these
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limitations, the data show a positive result for ropinirole CR versus Sinemet which was
statistically significant.

- It should be noted that the primary endpoint was collected by a Yes/No question of
whether or not dyskinesia was present rather than the more traditional measures such as
UPDRS items or AE occurrence in order to enable measurement of onset. UPDRS
evaluations in subjects who have had dyskinesia for some time would be expected to
show different outcomes than in those with newer onset dyskinesia. Even with these
caveats, the study has demonstrated that the stability of the UPDRS scores over the
course of the study and the substantial number of subjects who continued in the study
from the time of enrollment until the early termination, combined with the slow titration
rate reported in Section 6, suggest that ropinirole CR provides a durable effect for
subjects with treated Parkinson's disease experiencing early evidence of declining control
with L-dopa.

Reviewer Efficacy Conclusions for Study 228

e [ believe that results from study 228 support the possibility that ER ropinirole
may increase the time to dyskinesia when added to levodopa as adjunctive
treatment of patients with advanced Parkinson's Disease. However, I believe that
these results are at the level of hypothesis testing

S e— | bid)

7 INTEGRATED REVIEW OF SAFETY

7.1 Methods and Findings

Organization and Analysis of Safety Data

Overview of the Ropinirole CR Parkinson’s Disease Program

The ropinirole CR development program was designed to assess the efficacy and safety
of ropinirole CR (ER ropinirole) in subjects with PD. The clinical program consisted of
14 studies; 6 clinical pharmacology studies and 8 clinical studies.

The grouping of studies for this ISS is presented in Figure 13.
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Figure 13 Study Groupings for Ropinirole CR Clinical Development Program
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The primary safety data are provided by the 3, controlled, Phase 3 studies, Studies 169,
228 and 168, which employed individual titration, and a maximum dose of 24mg/day.
Treatment duration was 9 months in Study 168 (across both formulations in this.cross-
over study), 6 months in Study 169, and 107 weeks (2 years and 3 weeks) in Study 228.
The proposed dosing regimen for the CR formulation of ropinirole was used in all 3 of
these studies. Supporting evidence is provided from the 2 completed, clinical
pharmacology studies with PD subjects (Studies 164 and 165), 2, completed, Phase 2
studies (Studies 166 and 167), and interim results from the 2, ongomg, long-term
extension studies (Studies 196 and 248).

Interim, long-term safety data are provided primarily from the 2 ongoing, long-term
extension studies, Study 196 (extension to Studies 164 and 167) and Study 248
(extension to Studies 165, 168 and 169) with exposure of up to 30 months; median of
approximately 22 months). Additional long-term safety data are provided from Study 228
in which subjects were exposed for up to 107 weeks (2 years and 3 weeks).

Data Cut-off Dates

All studies in the clinical program are complete with the exception of the 2, long-term
extension studies (Studies 196 and 248). Study 228, the time to onset of dyskinesia study
was discontinued by the Sponsor on 07 December 2005 (date of last subject, last visit) for
administrative reasons unrelated to safety considerations. Enrollment in the long-term
extension studies, Studies 196 and 248 is complete, but treatment is ongoing. No new
studies were initiated prior to the cutoff date.
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Full safety data are provided for the 4 completed studies in healthy volunteers and 7
completed studies in PD subjects. The cut-off dates (all quality-assured clinical trial data
received in-house at GSK) for inclusion of other data are as follows :

* 24 January 2006 for all safety data from ongoing studies with the exception of the data
noted in the next 2 bullet points below.

* 31 May 2006 for SAEs (deaths and nonfatal events) and pregnancy data from the
ongoing, long-term extension studies and post-marketing surveillance data from the
OCEANS database.

* 31 May 2006 for the review of relevant published literature related to safety. A total of
946 unique subjects (110 healthy volunteers, 746 PD subjects, and 90 fibromyalgia
subjects) received at least 1 dose of ropinirole CR in the clinical development program.
The sponsor noted that during the post-marketing experience, the safety of ropinirole IR
has been reviewed on a regular basis and findings included in the 6-monthly Periodic
Safety Update Reports (PSUR). These regular safety reviews have continued to show that
ropinirole IR is a well-tolerated drug in the treatment of PD.

Regulatory Interactions

The sponsor submitted NDA 22008 in early 2006 but the sponsor withdrew the NDA
when it was clear that the DNP was planning to refuse to file (RTF) the application
because of the poor content and format of the NDA. The content and format of this ISS
were discussed with the Agency at a meeting on 13 March 2006, with follow-up Agency
correspondence received on 14 April, 17 April, and 18 April 2006. The DNP requested
many general and specific analyses particularly related to safety for individual study
reports and pooled analyses to be included in the ISS. Some of these requests included,
analyzing : 1) the data by dose; 2) by onset of adverse events in the titration or
maintenance phase; 3) mean and outlier data over time.

7.1.1 Deaths
Clinical Pharmacology Studies

Healthy Subjects
No deaths reported in any of the clinical pharmacology studies.

Parkinson’s Disease Subjects
There was 1 fatal SAE (myocardial infarction) during Study 164 in patient (Subject 101).

The following is a narrative summary description of this subject who died.
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Study 161468/164 — Subject 80101 —Comprehensive Summary
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Clinical Studies

Table 75 summarizes deaths in the clinical studies.

Appears This Way
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Table 75 Summary of Deaths in Clinical Studies (Original NDA Data-Off (31 May
2006)
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Narrative summary descriptions of patients who were treated with ER ropinirole and died
in the clinical studies are provided here.

* Study 169, Subject 5987, a 75-year-old male, received oral ropinirole CR and was up-
titrated to 16mg daily. On day 148 after the start of investigational product, the subject
fell into a lake while fishing, and was admitted to the hospital as he was wet and very
cold. A chest x-ray showed basal pneumonia on both sides. Two days after admission the
subject lost consciousness and died; an autopsy confirmed cause of death was due to
pneumonia. The investigator considered there was no reasonable possibility that the
pneumonia was caused by treatment with investigational product.

* Study 196, Subject 01103, a 78-year-old male, was on a stable daily dose of ropinirole
CR 20mg daily. On day 367, the subject had an AE of severe intestinal infarction
(mesenteric infarction), leading to cardiac arrest and death. He was hospitalized and
diagnosed with multiple mesenteric infarcts. An aortogram and visceral arteriogram
showed patency of the superior mesenteric and celiac arteries but severe diffuse
narrowing of the superior mesenteric arterial branches suggesting diffuse spasm, possible
hypovolemic state or possible diffuse inflammatory process.
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The investigator reported these events to be unrelated to treatment with investigational
product.

* Study 196, Subject 06106, a 76-year-old female, received ropinirole CR in an open-
label extension study. 703 days after the start of treatment she had a serious AE of severe
hemorrhage intracranial. While boarding a bus, the subject fell backwards, struck her
head and lost consciousness for approximately 1 minute. She was awake, alert, and able
to answer questions appropriately; however, she had no memory of the fall. A chest X-
ray revealed bilateral non-displaced rib fractures. Computed tomography (CT) scan of the
head revealed a contusion, a linear, non-displaced occipital skull fracture, and a
subarachnoid and a subdural bleed bilaterally within the frontal lobes. She became
unresponsive. A repeat CT scan of the head revealed extensive intraparenchymal,
intraventricular and subarachnoid hemorrhage. The subject died one day after admission
to the hospital. The investigator considered the serious fatal event of intracranial
hemorrhage as not related to the investigational product.

» Study 248, Subject 183, a 71-year-old male, was enrolled in an open-label extension
study. The subject received ropinirole CR; 228 days after the start of treatment, and 54
days after treatment had ended, during the follow-up phase, he had a special interest
serious AE of sudden death (unexpected sudden death) which was not considered to be
treatment-related. As the AE occurred post follow-up, no action relating to study
medication was reported as a result of the event. It is noted that this AE occurred 54 days
post-treatment and that the investigator attributed the fatal event to possible cardiac
disease. The subject also had a history of renal failure.

* Study 248, Subject 653, a 71-year-old female subject, died five days after a uterine and
ovarian tumor had been identified. At the time of diagnosis the patient was receiving
ropinirole treatment at dose of 8mg daily. The cause of death was considered to be
uterine and ovarian cancer. The investigator considered that there was no reasonable
possibility that the uterine and ovarian cancers were related to treatment with ropinirole.

* Study 248, Subject 735, a 76-year-old male, received oral ropinirole in study 248
starting at 2mg/d and uptitrated to 24mg/d, and then stabilized at a dose of 20mg/d. 174
days after starting ropinirole at 20mg, the subject was hospitalized with a sudden onset of
abdominal pain and vomiting. The subject was diagnosed with colon cancer with
metastases of the liver and pancreas. Investigational product was discontinued. The
subject died two days after diagnosis as a result of ileus caused by the colon cancer. The
investigator considered there was no reasonable possibility that the colon cancer may
have been caused by investigational product.

» Study 248, Subject 751, a 74-year-old male subject with ongoing medical conditions of
hypertension and a history of smoking was found dead at home 426 days after the start of
ropinirole treatment in study 248. At the time of the event the patient was taking 8mg
ropinirole daily. An autopsy was not performed. The suspected cause of death was a
myocardial infarction. The investigator considered that there was no reasonable
possibility that the suspected myocardial infarction may have been caused by ropinirole
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and that the event was possibly due to the subject's concurrent medical condition and the

disease under study.

» Study 248, Subject 881, a 69-year-old female developed severe bronchopneumonia
approximately four months after the first dose of ropinirole. Treatment with ropinirole
was continued. The subject died 27 days later. Cause of death was bronchopneumonia.
An autopsy was not performed. The investigator considered that there was no reasonable
possibility that the bronchopneumonia may have been caused by treatment with
ropinirole and that the event was possibly due to disease under study (Parkinson’s
Disecase).

» Study 248, Subject 1024, a 79-year-old female who had an ongoing complaint of
reduced motor activity of the right leg, developed a severe pulmonary embolism 341 days
after the start of ropinirole treatment. At the time of the event the patient was taking 8mg
ropinirole daily. The subject was hospitalized. The patient’s circulation was reported to
have "stopped" and she stopped breathing. After resuscitation, she was hospitalized in an
intensive care unit. Three days later the patient suffered a second pulmonary embolism
and died the same day. An autopsy was not performed.

The investigator considered that there was no reasonable possibility that the pulmonary
embolism may have been caused by ropinirole CR and that the event was possibly due to
decreased motor activity of the right leg.

» Study 248, Subject 1031, a 68-year-old male subject had medical conditions at the time
of the event which included coronary artery disease and smoking, developed severe
paroxysmal atrial fibrillation (confirmed by ECG), severe acute circulatory insufficiency
and severe acute respiratory insufficiency 417 days after the start of ropinirole treatment.
At the time of the event the subject was receiving 16mg ropinirole daily. The subject died
the same day. The cause of death was severe paroxysmal atrial fibrillation and severe
acute circulatory insufficiency. An autopsy was not performed. The investigator
considered that there was no reasonable possibility that the paroxysmal fast atrial
fibrillation, acute circulatory insufficiency and acute respiratory insufficiency may have
been caused by treatment with ER ropinirole.

Reviewer Comment

e There was no strong suggestion that any of these deaths were related to treatment
with ER ropinirole.

7.1.2  Other Serious Adverse Events (SAEs)

Clinical Pharmacology Studies

Healthy Subjects
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One post-study SAE was reported in Study 162 in Subject 107 — “curettage of missed
abortion” (preferred term abortion missed) in a subject with an unintended pregnancy,
approximately 1 month after the last dose of study drug (ropinirole IR 0.25mg tid). This
event was reported as suspected related to treatment.

Parkinson’s Disease Patients

Table 76 shows the SAEs in Parkinson's Disease patients in the clinical pharmacology
studies.

~Table 76

Best Possible Copy

Table of SAEs Reported as of Safety Cut-off Date of 31 May 2006

CLINICAL PHARMACOLOGY STHDIES IM PO SUBJECTS (Studies 164 and 165)

{page tof 1y

Smdy | SbjectNumber Withdrawal |

Nurbier | (Age years) Gender) | Preferred Torm Treatment {dose} SAE .

164 161 (75N Confusional stake Ropinialz CR (Bmgi ki i
Hyocsedial ierctien iPost FU TFaet
Halluziration Ropinials CR {Bmg} 5

123

Panin

SGEomy

Ropiniol2 CR{2mg} % | ~

Abbvzviaions: SAE=serious adverse evenl; AE=arherse eventt SESI=adwerse event of zpecial nerest; Mernale; CR=cortrolled-rekase; Fl=fllow-up

1. AES! ara dizcussed in detsd in Section 11 afthe tegrated Summary of Safsty 155) Thesa avems were ientified draugh dsiabasa saarches using welldefined sereering procadures for the
Tedlwsing temn: gambing and hypsrsesuslky; QTc prabingation and amrhythmia; Rbrosis; metanoma; andretinal pathology. Patential everts wers fillered 1o determing §1hey met the pro-specifisd
tifteria For - "case” of spacial nkeeat andwiere judged ‘Thaly, possibly or ‘untkely’to ba of specisl intepst frllawing GSK medical resiew of the pyent rarrstive which ficluded spproprialts mardcal
history and clinizal and Isboratcey dats.

Clinical Studies

Data sources for the pooled and individual study analyses of treatment-emergent
(including down-titration) SAEs were presented. The sponsor emphasized that the pooled
analyses are confounded by heterogeneity in study design and patient population, prior
dopaminergic treatment, concurrent dopaminergic treatment, initiation vs. maintenance of
- treatment, and duration of study treatment. In particular, the pooled ropinirole CR
treatment group is a combination of data from subjects receiving ropinirole CR both as
monotherapy and adjunctive therapy whereas the ropinirole IR treatment group is data
from subjects receiving ropinirole IR only as monotherapy.

All treatment-emergent SAEs (TESAEs) with onset during any study period (including
down-titration) reported for the Pooled Safety Population from All Parkinson’s. were
presented for incidence and for number of events.

For All PD Studies, subjects in all treatment groups reported a TESAE with the highest
incidence observed in the Sinemet group (14%), followed by the ropinirole CR (10%),
placebo (4%), and ropinirole IR (1%) groups. The higher incidence among ropinirole CR
and Sinemet subjects may be partially attributable to the longer duration of exposure to
these treatments compared with placebo or ropinirole IR.

The most common SOCs (occurring in > 2% of any treatment group) with TESAEs were

* Nervous System Disorders
* General Disorders and Administration Site Conditions
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* Infections and Infestations

+ Cardiac Disorders

* Renal and Urinary Disorders

» Gastrointestinal (GI) Disorders
« Hepatobiliary Disorders

Generally, differences observed were not >2% among the treatment groups for any SOC.

For the placebo and ropinirole IR groups, no body system had a TESAE incidence >1%.

The number of TESAES reported was highest in the ropinirole CR group (129), followed
by the Sinemet (27), placebo (10), and ropinirole IR (3) groups. Similarly, the number of
- TESAEs reported for each SOC was higher overall in the ropinirole CR group compared
with the other treatment groups (except for GI Disorders).

Table 77 shows the most common SAEs in the pooled analyses of randomized, double-
blind, controlled studies of ER ropinirole/CR ropinirole vs placebo in study 169, vs IR-
ropinirole in study 168) and vs Sinemet in study 228. The pooled analyses of ER
ropinirole/CR ropinirole includes patients with early (e.g. monotherapy) and advanced
Parkinson's Disease (e.g. adjunctive treatment consisting of at least levodopa, and
typically a dopa decarboxylase inhibitor (e.g. usually carbidopa or benserazide).

Table 77 Treatment-Emergent SAEs (Reported in >2 Subjects in Any
Treatment Group) With Onset During Any Study Period by Preferred Term
(Pooled Safety Population: All Parkinson’s Disease Studies)

Al Parkinsan’s Disease Studiss
{164AR 1081871601 BEMEMZ2D/248)
Placabo Ropinirole GR Ropinirels IR Binemat
N=1 N=T48 N=208 =104
Prafarrad Tarm B ni%| E 5 %R £ ni%ER | E g
Any TESAE 30 B | 198 TBOO 3 31} 27 B4
Chest gain 0 0 10 & {1} 0 i [} 2} i
Creonary ariety diszase 0 0 L3 4 {3} Q 1] 1] 0 BGSi Poss'ble Copy
Haliugination i} 0 4 4{=3) 1 U 0 i]
Cheonic ohsiruciive nubmonary diszase 0 1} 3 25y 1} 1} U Q
Transient dschemic atiack 0 g 2 2 <% a Q 1 REGHH
Alinesia 1] ¥} 2 228} 0 a i 5}
Enzeghatopathy a 1] 2 i 1] {1 o i}
HAate coronzry syndrome [1] 0 2 pgisd] Q [§] a 1]
Noa-candiac chest pain 0 V] 2 2¢28) 9 1] a 1}
Celecadhrilis " 0 2 2328 0’ i i [«
Gastosriesls 0 0 2 2} 1] 1] 0 3}
Rik fracture I} 1 2 28 ] 0 0 ]
Paransia 0 0 2 248} 0 0 0 ]
Fsychofic disondag 0 [ 2 244} [ 1] 0 ]
Resat {nlure 0 1 2 2424} 0 a a 1]
Lirnary ratenticn 0 0 2 248} ) 1 ¥} o
Hypertensiie crisis 1 0 2 244} 0 o g a
Cholelithiasis g g 2 2iedt il i} 1 14
Hyponatsenia 0 ] 2 24} 1} 0 0 0
Nausas 0 1] 1 o 0 i 2 2423

Data Source: Table 5967 fincidence]l: Takle 5263 {# evenis) [24 Jarmsary 2006 tiiniosd iial database out-off data]
Bkkreviabons: PO = Paknson’s Diceass; CR = costroliadeleaze; IR = immediate-reisase; TESAE = treakment-
emesgent adveess event

TESAEs we tedeved by decreasing Reauency forthe ropinircle CR goug.

4. #avents = the fofol number of fimes sach everd iz repordsd.

2 Incidence = the rumber and percentage of subiacts with TESAE.
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Overall, the incidence of TE-SAEs reported at the Preferred Term (PT) level was low.
The majority of events were reported in < 1% of subjects among all treatment groups.
Only one TE-SAE (nausea in the Sinemet group) was reported with an incidence of >

2%.

A number of events occurred only in the ropinirole CR group. The most common TE-
SAEs in the ropinirole CR group were chest pain (1%, 10 events in 8 subjects), coronary
artery disease (< 1%, 4 subjects with single events) and hallucination (< 1%, 4 subjects

with single events).

Table 78 shows the incidence of TE-SAEs in the pooled controlled trials of patients with
advanced Parkinson's Disease. The frequency of TE-SAEs was relatively
rare/uncommon.

Table 78

Treatment-Emergent SAEs Occurring in >1 Subject with Onset During Any
Study Period Reported at the PT Level (Pooled Safety Population: All
Controlled Phase 3 Adjunctive Therapy Studies) [169, 228]

Troatment and Study Drug Doss Groups for Al Controfied Phase 3 Adjunctive Therapy Studiss [169 and 228)
Placsbo Ropinirole CR Rinsmat
»B fo >3t 200 fo
<3 28 »18 Any <5 8 ERE Any <208 =800 »53080 Any
Preforred Torm a=184 =477 n=135 N=181 =308 =233 n=146 H=308 n=i04 n=3% i N=134
Any Event a{%) 45 28 28 T8 1633) 9441 4(3 2348 133 248 144 1534
Azute corpassy ni% 2 2 2 g 2=t} k9 & 2{et} g @ S ]
Yy #Evenls 3 3 8 g 20 ] & 294 & & 2 E4
N n (%} g ] 3 g 4(=t) kS 1<t 2t & g 4 g .
Chesipain * Everts 3 g g 0 1?(51]' 2 ztgr,n]) zlim]; g & 3 2
. ) ] [ 3 [ S 1{1) 1 jety 2iet} & 8 b &
Gushoenleli® | 4 Frants a 3 D g 9 M4m0 M 9 % 8 8
2 - n (5% g g B a 2 1{< 1 2{ g 3 Z &
Halucinafion #(E’n'irais ) 3 ) g & {‘QM]] J{M]) E‘IM} 3 8 & $
Catuis (5% [ g B [ & 1{<t] & 1{et} § i<ty B g 1<ty
# Evands 2 g g 2 & ™ g ki) £ & 2 RELS]
Tansient B {% B 4 g 3 1{=1) & @ 11y 1{=1) [ 4 4{=t}
ischemicoffack | # Evenis 3 g g g i} Z 8 1% £ & 44 1
R n % [} a 9 g o g g 8 1{=1) 143 o peletd
i # Evenis 3 3 2] g & g g g E3 L0 i g 2
Sata Sourse. Table .82 in (%) - Ary pedod, i g dnan-iivaion, Tale 3.39 [# everis); Toe .45 fitraton); Totie 554 (mandenancs), Talie 5.65 (parsising fom tirston phase Svoum
maineniance prass}
me\-;arieg}ez CR=tontrilad-releasa; Nink = mumber of subjects; TESAT = reament-cmargant seeidus aiverse event; T=Hyalion phase; phase; P=parsisting fram tiwatisn phase
S¥DUGH ERFTtaNINGE phase. ]
TESAE dat inG3 fia, p g2 of of Ljerts Leparing A gWER evert I F5R]) and 1083 nAIber of Sveris reporied {Revents) for 2 gien TESRE.
TESAES oy ¥ e CR any 4082 group.

TEGAES reponed it single subjeas ars bulatedin Table A9.44m5.3 5.3, Takdat

of Case Nasadeae).

Table 79 shows the incidence of TE-SAEs in all pivotal, controlled studies involving

treatment with ER ropinirole in each of the pivotal, controlled studies vs the respective

comparator.

Appears This Way
On Original
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Table 79 Treatment-Emergent SAEs Occurring in >1 Subject with Onset During Any
Study Period Reported at the PT Level (Safety Population: Controlled Phase
3 Studies) [169, 228, 168]
Froatment and Study Brug Doss Groups for Controlled Phass 3 {168, 228 and 188)
Stacly 180 Stusy 228 Study 168
Phcsbi ginirols OR Ropinirole GR Sinamet Rapinirole CR Ropinirols IR
N=101 #=202 N=td4 Net ¥=143 Netdg
Prefared Temm £t | afey E | aiw E | niw E | amw E | nmw E | amm
Am TESAE - 748 - 18 - 4] - nan | - 3 - 33
g © 0 240 - - = - = - - -
Transiant ischemic akack 2 g 1M sy ] & W ey | um ey o a
Chest gain bl 8 19 1429} 1 1<) i 8 - - - -
Gasiroenterte - ~ - - 2P 242 I ¢ - - - -
Fcute comnaty syad - - - - a2 g 8 - - - -
Callaite - -~ - Mty 1R sty | - - - -
Lumbar sgin slenosis - - - - M ffe) APt | - - - -
Hye i - - - - EE ] 1 (et} 8 0 1 ] 2 a
Theosic shuss - - - - o & M 4ty | - - - -
Fnfna gectoris - - - - o & Mt | 0 O ) T
Hansex - - - - o 8 ap 24 - - - -
Diatthes - - - - g & M <1} - - - -
Gastric éoer - - - - ] : 1 et} o ] 1R et
Astma - - - ¢ g M.ty |- - - -

DatnBoure: Shdy 169; M“e perad - indoding Seus-fbslon - Tutle 5.35 (o TRl Threfion - Talle 8314, Tebie BB (Fevmrbsi; Liw&’.:m Tioble £.32 {n [, Toble G55 (2 svsnh; Perdsting fom Thsdominks
Msirienzroe ~ Table 5.3 §n [N Toble REBE {Frventy).

Study 228 Anyy perind - indloding downdlndon - Tatle §45n &% Tinlion - Table 547 {5, Toble £.22 {8 events); Vsideranca - Txm SAB {n 150, Tothe 530 4F everis) Persishng from Triwian inke Mainlerance - Tabie
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545 §n3'5: ' Teble 55 ¥ mveriy)
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Y i g 23 1 £ 3
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'
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Table 80 shows the incidence of TE-SAESs in any period (e.g. at any time) in the
randomized, double-blind, placebo-controlled study (169) of advanced Parkinson's

aei eetiis.

Tagle

& varizus ndevse evend T=tbation pesiod; )

parid; Pependisfing from {hetfon pedisd s

Disease.
Table 80 Number (%) of Subjects with On-Treatment Serious Adverse Events
(Fatal and Non-Fatal) (Safety Population: Protocol SK&F-101468/169)
Ropinirole CR Piacebo
N=202 N=191
Preferred Term n {%} n {%}
Subjectes With At Least One SAE 8 &) 7 {4)
Hallucination 2 {<1} [
Atrial fibriflation H {<1} j¢]
Chest discomfort 1 {<1) 0
Chest pain 4 {<1) [
Diabetes metfitus non-insufin-g di H {<1} 0
Pneumonia 1 {<1) g
Syncope 1 <1} 0
Transient ischaemic atack 1 <1} [}
Urinary retention 1 {<1} 0
Anxiety il 1 {<1}
Bronchilis chronic 9 1 =<1}
Cerebral circulatory failure 0 1 (<%}
Confusion 0 1 <1}
Deep vein thrombosis 0 1 (<1
Depression 9 1 (<1}
Dyspnoea 9 1 &1
Femur fracture 9 1 (<1
Tremor 0 1 <9}

Data Sowrce: Saction 14, Taplz 8.39.

Table 81 shows the incidence of TE-SAEs in any period (e.g. at any time) in study 169
when TE-SAE had its onset in the titration period, in the maintenance period, in the
down-titration period, in the follow-up period, or persisted into the maintenance period
after onset in the titration period. No specific TE-SAE based upon a PT appeared to stand
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out as occurring relatively frequently or more frequently than other TE-SAEs for
occurring at any time in this study or in a particular phase of the study.

Table 81 Treatment-Emergent SAEs with Onset by Study Period by PT for the
Pivotal Placebo-Controlled Study (Adjunctive Therapy) [169] (Safety
Population)
Bty 168
Titration Haintenance Peraisting irto Maint Erown-Titration Folicw-up
Proferred Temm PEQ Ropm R PBO Ropin TR PBO Ropin 6R PBO Ropin R PBO Ropin R
n 18 22 150 488 150 = 478 185 181 20F
Ay TESAE, 513} 1{ety 2{% 818} 1gety = TR Tieat FRE 0
Cersbral ciraulatory fafure 1(s4) & - - 1<ty - .- - - -
fa aitack o 1445} - - - - - - - -
Tremor 1(=1) & - - - - - - - -
Brarchitis chroaip 1<) & -~ - - - - - - -
Condusi 121y & - - - - - - - -
Dysenea (<t} & - - - - - - -
Dasg vein thrombosis 18} 8 - - - - - - -
Haluchation - - & 244} - - - - -~ -
Anxiely - - $ (st} 2 - — - - - _
Deptession - - 1 (ety g - - - - - -
Chest disamh - - 8 1 ety - - - - - -
Chesty - - & 1{a1} - - - - - -
Al Shrilaton - - Y 151} - - - - - -
Preumosta - - & 1<ty - - - - - -
Femur Fraclure - - § (<1} g - - - - - -
Disketes mellifus - - a 11} - - - - -
g - - 8 1<t - - - - - -
Uriaary R - - & 4 =i} - - -~ - - —
tnguinal hesnis - - - - - - =} 0 - -
Ruinesia - - - - - - 0 . gy - -
P z - - - - - ~ ~ - 1{%) B
Radius Faciure - - - - - - - 1{2%} [}
Respiraioey faillure - - - — - - 1<t} 1]

OataSouwrce: Takbe 5.3¢, Toble §.32, Tatle 5.33, Takie 3. 14’3 Takée 5.403
Aehreviztons: PBD‘-&&;&@M Ropia CH S:cgnmle TR, Maenl Mainienance

Open-Label Extension Studies [196, 248]

Study 196 and Study 248 are on-going, long term extension studies. Information reported

in the clinical database reflects only subjects who either completed or were withdrawn

from these studies as of 24 January 2006.

TESAEs captured in the clinical database as of 24 January 2006 for the Open-Label

Extension Studies [196, 248] are presented summarized at the Preferred Term (PT) level
in Table 82. TESAEs are ordered by decreasing incidence in the Monotherapy group. At
the PT level, most TESAEs were reported in only 1 subject. Overall, the number and type

of TESAEs were similar between the 2 treatment groups.

Table 82 Summary of Treatment-Emergent Serious Adverse Events (Reported in >2
Subjects) in Open-Label Extension Studies by Preferred Term (Safety Population:

Open-Label Extension Studies)

Open-Label Extenzien Sludiss
(1962483
pinirste CR
therapy Adjuretive Therspy
H=194 N=326
Prefeerad Terns % a %)
Anv Evart 28 {13} 24473
Chest pain 4% 24
Osteoarihrifs 2in g
Rt filute 20 a
Coranary aftery dzeas? Hal 2y
Peychotc disondsr [ 2 {4
Chogielithinsis : & 254
| Hyperiensive oisy ¢ 2{%7)

Cats Sowrce: Table .1EF, Tabie 5.324 [34 Janusry 2606 climcal st database vut-off date]
TETASS are orgered by cecreasing incitance in the Monotherapy poup.
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Safety Data (OCEANS)

The information for the TESAESs presented in Table 83 is taken solely from the OCEANS
safety database maintained by GSK staff in the department of Global Clinical Safety and
Pharmacovigilance. As studies are ongoing at the time of this report, these events have
not all been reconciled with the clinical database, so discrepancies between the 2
databases are possible.

From study initiation up to the safety cut-off date 31 May 2006, 93 subjects in studies
196 and 248 experienced 165 SAEs. Fourteen reports were fatal and 151 were non-fatal.
The most commonly occurring events were: chest pain (9 reports), coronary artery
disease (5 reports), osteoarthritis (4 reports), angina pectoris (3 reports), and back pain (3
reports). There were 6 reports of worsening of Parkinson’s disease. The remaining events
were diverse in nature with no event reported more than twice. TESAESs reported in > 2
subjects in the long term extension studies 196.and 248 are summarized in Table 83.

Table 83 Summary of SAEs Reported by >2 Subjects for Studies 196 and 248 as
of 31 May 2006 by SOC and PT(Long-Term Extension Studies 196

and 248) :
ystem Drgan Clsss Prafernsd Term No Subjact Shagy Number Subjectid
Py . Study 395 05-18
Alral aties z Sbuty 48 188
Cantiac Disorders | Anginn pectars 3 Shudy 248 438 57; 988
: Study 195 FO-10E; 92108
Cormary anery disease 5 Study 243 235 485352
Garerss disonars ang Crestpain s Study 185 ;gjlg? 22405, D210 14901,
agministstion sie condilions Sty 248 290, 455, 1601
Hep 6y g Cepizlihiasis 2 Sty 243 455; 314
Preumonia 2 Sty 248 255, 923
tnfections and infastatiens L s KTy 156 13102
Urinzaey Iracl infecton: 2z Study 245 arp
- Shudy 128 42-18%
Famus it z ETTEN T8
Injtiry, poizening and procedural . | n Shudy 498 42108
compicativns Femosai nack faciure - Sy 35 5]
Study 195 05146
Fag z Shudy 248 2t
FO N P — R :2»}:; ;ig : ;-; i 03105, G4-131
Hesuz Gstiders Back paln 3 Shaly 348 %3, 754254
Heoplasms dErigN, malighant assd Sty 198 01-108
unspeciEed fncading cystsang | Coson cameer 2 735
Shudy 248
potyps) y
Hypakinesia 2 Shady 248 5% 874
YR O P. s tiseass & Sanly 248 419 573 814, 11 913 94&
Syncope 3 Sbady 185 25308
: Stady 248 355
- Shody 136 02188
Dtk 2 Stady 243 e
Haducination, autiboy 2 Shudy 248 355; 1583
Pspenizine dzcogers Hameination 2 Sty 248 454 1024
. Btudy 195 11-1%2
d
Pararoia Shaly 245 258
Psyonalic gisomer 2 Study 248 815; 17
P Panal taiure 4 | Study 198 42-108; 4340
Renal ard winacy Urinasy z Shady 238 77, 446
Regmurive system and east } . . -
disnrdets Berign prostatic yperpiasia 2 Stady 248 428,726
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Reviewer Comment

» No SAE stood out as being unusual or worthy of mention.

7.1.3 Drbpouts and Other Significant Adverse Events

7.1.3.1 Overall profile of dropouts

The reason for study discontinuation for all phase 3, controlled studies is shown
according to treatment group in Table 84. The % of patients discontinuing from the
study for TEAE is somewhat higher (8 %) for ER ropinirole than for IR ropinirole

treatment.

Table 84 Subject Disposition (All Randomized Subjects: All Controlled Phase 3 Studies)

Traatment Groups for Al Controlled Phase 3 Studies
{Stpdies 165; 228 and 158}

Pooled
Analysis Population Flacebo  Ropinirole GR Ropinirols IR Ginemst Total*
Dategory =13 n=447 =145 =104 N=753
Ramdomized, N 194 447 144 104 783
Pocad Safely!, x4} 151 {400} &5 {»38) 143 {400} 404 {160} T2 {83
Compieted, » {%} §34 70 291 {65 123023 £ {1} 438 (58}
Promatursly Soooninred w3} | 57 (30} 105 {35 el 303 Uy 336 (24}
Prmzry Reason for Prematume Disconlinustion, & {%}
Spoasoe-terminated study 1 et} T8} i 3070 183 24}
AE 1% {5 3448 75 B8} 28
Suibfiert decidied {o vithdraw 137 1543} 85 4§ 40 5
Lack of effcany eig el 8821 443% 202 Ll
Cthed? ke 3o 912} 6 {4} 15 {14} 3B
Lostio fellowwg b 2=ty G 0 244}
Protoos! vickation 2} 2 {1} & % () gt}
Mon-comediznee 1 i<t} 2fety g Y 3i<h

Defa Sowrces: Table 1.1 {populaions]; Table 4.3 [disgosition] CSR 168, Listing 5.7, CSR. 189, Listing 6.4, CBR 22§,

Listing il

Aukeovialions: CR=coniroliodrelease; IR=inmedisierclease; Minj=lcial {numier of subjecte); AF=adverse evend
Nofes: Subjercts whz recsived bofh ropinitnle CR ang IR i Shwlly 168 were counizd cace in each trealment groug and
once i the tolal columm. Fuoe this reasoa, the tola number of sulkfests is less than the mumber of sultjects in

sach iresiment group.

Sukjecis in the plocebo grous wers all enmoliad 3 Shady 159, sukjects in the pooled ropivirole CR grows wese
erecked in 3% studies indicaied, subjects in the ropinirole IR group weee enrclied in Shedy 138, sukjects in the
Sinemet group were o epsofes in Shudy 228,
Primary reasons for sremabene dscontinuation are cedered by decrsasing incidancs for the folal group.

ey

The Safely Populaticn included subjerls who wers randomizediensallzd and took at least ane study dug does.

2. ¥her ressons for disconfnuation included the folloving: for Sludy 468, Sponsor requested withdrawal of
suljent due to study conduct vistatica {3 subizcts), necsssary fo ihcrease dose of L-dopa akove kassline level
{1 subject], subject enrolied in Study 248 afler vompleting 12 weeks of deutle-bind freatment (1 sublest),
subiect leaving far wiater {1 suijecth, and safiely of subject {1 subject]; Toe Shady 228, 14 subjects for dysidnesia,
3 subjects viko shoudd have been caplured in sgonsor-farminated categary, 1 subject was ioarcerated; and for
Shady 188, sukject did not have a shbie Unified Pakinson’s Disesse Rating Scals {UPDRS) soure at the eng of
she $2-week, Up-Tilration Phase {6 subjecs), Week 42 UPDRS snove {1t sukipol), and denided by dinfcian

{1 sukjecs).

Best Possible Cop

Additional analyses for reason for study discontinuation are presented for the 2 advanced
Parkinson's Disease studies. Table 10 shows that the most common reason for placebo
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was lack of efficacy and the most common reason for ER ropinirole was TEAE (although

this incidence -6 % was only slightly higher than that for placebo - 5 %).

Table 57 shows that the most common reason for study discontinuation in study 228
comparing ER ropinirole with Sinemet was TEAE for ER ropinirole (14 %) vs only 8 %
for Sinemet. Of interest, dyskinesia was the reason for study discontinuation in 12 % of
patients treated with Sinemet but only 2 % of patients treated with ER ropinirole.

7.1.3.2 Adverse events associated with dropouts

Pooled analyses of all controlled Parkinson's Disease studies in Table 85 shows that
hallucination was the most frequent TEAE (based upon preferred term - PT) and that the
frequency for ER ropinirole (2 %) was higher than for placebo (1 %).

Table 85 TEAEs Leading to Discontinuation from Study Drug with Onset by
PT During Any Study Period (Including Down-Titration) Reported
by > 1 Subject in Any Treatment Group (Pooled Safety Population:

All Parkinson’s
Disease Studies)

Al Parkinson’s Dissass Sludies
(1841851 EBHETIBRMBOILHI220/248)
Placabo Ropinirole CR pinirale IR Sinemet
N=19% M=748 =208 =104
Praferrad Torm E1 pi%p | E n{%} E 1%} E 0 (%}
Ary TEAE 6 28 | 423  7Oy{if | ¥4 e/ | 45 140 |
Haliusiaation 2 2§48 5 152 0 0 Q Q
Nausea HeR ) @ Bt} i) dgstt | 1 1 {3}
£ L 0 6 A<t 0 a a Q
Dyskinesia [y & &4<4} 1] ] 2 212
Parancia 0 ] 4 4444} 0 0 Q 1] . N
Vamiing 0 0 4 4445} i} 123} 1 0 0
Coafusicas! state 0 ] 3 Fist) 4 144} D ] » -
Debusicn 8B |3 3 [ D0 [0 o Best P ossible Co
Haliusinaticm, wisual )] ] 3 34t 1] 1} g 1] p y
Amnesia 1] 2 <4 0 ] 1] 2
Clizzinass 0 [ 3 2t} 0 0 '] 4]
[ i 1t 2 2445} 0 0 1 1)
Depressan i 1 2 2t | 1 18 | 0 0
Anxiely 0 D 2 2est 0 [1] a 0
Dyzpepsi 90 [1] 2 2§65} 1 ey | 0 1}
Shdominal pain 0 1] 3 24¢9) 0 0 9 0
Ciry mouth 0 D] 2 2t} 1] )] 1] 1]
Gait dishud 0 [1] 2 243} 0 0 0 0
Edema peripheral 0 0 2 24%3) 0 0 0 2
Hypolons [} ] 2 2{<1} i 1] g [}
Tresnor 1 et | 1 s |9 19 | 2 2
Parkinsan’s Diseass 229 1 14<1) 0 0 [} 0
Parkinson: 3 3@ D b} 0 [ 1 [1]
Hypoassihesi 0 [i] i [ 2 24t} | D 1]
Fafi 0 [ 0 0 il 14} 2 213
Data Souree: Takle 5.288 [incidence]; Takia 5.270 (¥ evenisy;

TEAEs are erdered by decroasing frequency for the pooled rogirizole CR groug.
A iations: CR = contrelled-seleass; IR = immadiaterelease; TEAE = beat f adverse everds
1. E=tketotal number of fimes each evest is reported

2. Ingidence = the mumiker and p of sukjects with irs aduerse avents.

e

A more focused pooled analysis (Table 86) of TEAEs in both controlled, phase 3 studies
of patients with advanced Parkinson's Disease did not suggest a relatively common
TEAE associated with study discontinuation.
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Best Possible Copy

Table 86 TEAEs Leading to Discontinuation Reported in > 1 Subject in Any
Treatment Group with Onset During Any Study Period (Including
Down-Titration) by PT (Pooled Safety Population: Controlled Phase 3
Adjunctive Therapy Studies) [169/228]

o {38} of Subjecks
Confrofied Phass 3 BAdimetive Therapy Studies
&ny Stury Pasiod {1801228}
Plassho Repinirala LR Hinemat
Profarsad Torm N=181 H=308 R=164
Ay TEAE 1248) 24 (8) 19418)
Haucination 2i8 [T M 4 {HERP 8
Hauses 1 {=%) [T A [P 1 (<1
Dychinesia 8 2=} T M0 2
Degrsssion & Z{2ilT Mt i
Dry mouth a8 2T AL &
Edema periphesal & 211 D8 B
Somnolence g i<t [ ]
Tremar i A<t 2T
Parkinson's gsaase ZIMM 1< &
Chest pain g 1=t 1=
Fesling sy g i1 B ITEH|
Parkirszhism 3BT AF & )
Insomiz 1M & 1E43[M
Fafigue % o 2[2[T. M, F]

Diafa Souroe: Tokble 566 - Any period; Table 557 [iration]; Table 5,68 [rairienancey, Table 568 (parsisting fram

tirafion phase into the mainienance phase); Tablke 5.158 (dowr-Eralion]
Akkreviations: CR=contraiied-release; Nin} = sumber of subjenis; TEAE=frealment-emergent adverse avent |
T=Siration ghase; Memanbenarse phase; P=persiciny from filration phase into the mainiznance ghasa.
TEAEs are onfered by dacreasing indidence in the ropinirole CR aay dose group.
No TEAES were reporied during e down-iralion pedod.

Table 87 shows the frequency of specific TEAEs leading to study discontinuation in each
of the phase 3 controlled studies. TEAEs occurring in ~ 2 % of patients treated with ER
ropinirole were hallucination, nausea, somnolence, peripheral edema, and depression.
The frequency of any TEAE leading to study discontinuation in any study phase was too
low to be able to see any differences for these TEAEs developing in the titration or
maintenance phase or how frequent these TEAEs that developed in the titration phase
persisted into the maintenance phase. Although TEAEs shown in Table 87 were supposed
to be presented only if occurring in > 2 patients in any phase 3 study, there are some error
in that several TEAEs (e.g. dizziness, dry mouth, feeling jittery, dyspepsia, vomiting,
syncope, anxiety, insomnia, chest pain, confusional state, hypoesthesia) are presented but
only appeared to occur in 1 patient in a treatment group.

Appears This Way

On Original
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Table 87 TEAESs Leading to Discontinuation from Study Drug with Onset
Reported in > 1 Subject in Any Treatment Group During Any Study

Period (Including Down-titration) by PT (Safety Populations:
Controlled Phase 3 Studies) [169, 228, 168]

n %)y of Subjects
Study 163 Study 228 Study 164
Ropinirole | FRopinirole Ropinirale | Ropinirele

Placeho CR R Sinemet CR 4
Preferred Temm K=181 =22 H=1ls n=184 a=ldl =4l
Any evert 12 {6} 3{4 {18 16§10} 54 315
Haliucinaton SHITM | 2B TMNPL |tk F] IEM [ ) l C
Nausea 1PN | 2R I TELM | fEi@ | 10
Nams ! ) 1am T 1 D Best Possible Copy
Edams pefighoral - - 2E M B - -
Degression - - 2N [ [ 1<t ]
Dyskinesia H 1010 1] 23 M - --
Packinaon's disease 2044 k] 1 (244 i¢] - -
Hizelhess ~ =~ 1 (=g kel - -
Tremet REASHE L ) 1 (=) i8] 2 OM ] 1 (=1 84
Dy moudh 3 1k9M 128114 [ - -
Fecingibiery - - ¥ (<1} i 1 (<117 - -
Dyspepsia - - 1 {=tHEF] i 10 [ 1984
Yoemifing - - 1 (=41 ] ¢ & 1 (=8} 84
Pakinsonism 2ZUNF] 0 - - - -
Syroope 3 1 (<4} I - - g =81
Ameby 0 1 (=31 1] — - 1<t B &
Hallucinafion, visual & 1<} - - 4 [¢ii[T] &
Insomnia 1T & & 14«0 [T} - -
Chest pain g 1 {511 4] & =1V - -
Fatigue - - & 2T M & 13T
Confusional staba - ~ - — 1{e0pg | 1=
Hypozesthesia - ~ - - & M

Data Sowece: Study 18% Any pesiod — Takie 5.34 {n (3], Titrsdion — Teblz 535, Maintenance —Table 5.36, Persisling
from Titeation inde Maintanance - Tabls 5.37; Downditrafion —Table 5.450.

Study 228: Any pesiod — Table 5.50 {n 6l Tikalon - Table 55%; Mainterance — Takle 5.52; Persisting oo Tialion
into Mainienance — Table 5.53; Table 5.154 — Bown-Hiration.

Shady 168 Sny pevicd - Takle 5.43 {nj5]); Titration - Tokls 5.18; Maistenance — Toble 520 — Persisling fom Tiration
into Mairdenance. Takls 5.3%; Down-fiiration -Takle 8 146

Nebrasiaticas: CR=caedroliedvelzase; R-immadiate relexse; TEAESireatment-emergent adrarse svend;

T={iration phase; Memaintenance phase; Popersisting from Bralion phase i the manterancs phass.

TEAEs ans ondersd by decrsasing frequancy for She ropinirole CR growp in study 228,

%o TEAEs veere repavted durisy the Down-Hiration Pevind i any of the controlied phase 3 stvdies.

Table 88 shows the frequency of any TEAE leading to study discontinuation according to
treatment group in the only randomized, double-blind, placebo-controlled phase 3 study.
Hallucination was slightly more common with ER ropinirole than with placebo. If one
combines “hallucination visual” with “hallucination” (and the patient with “hallucination
visual” was not counted as discontinuing because of “hallucination”), then the frequency
for hallucination is 2 % and twice the frequency for the placebo group. The frequency
that nausea led to study discontinuation was also approximately twice as frequent for ER
ropinirole (~ 1 %) than for placebo (~ 0.5 %)

148



Clinical Review

Leonard P. Kapcala, M.D.

NDA 22008

Extended-release (ER) ropinirole / REQUIP X1,

Table 88 Number (%) of Subjects with Adverse Events Leading to Withdrawal
During the On-Treatment Phase (Safety Population: Protocol

SK&F-101468/169)

Ropinirele CR Placebo
N=202 N=194

Preferved Term n %) ft %)
Subjects With At Least One AE ki! {5 18 53
Leading to Withdrawal *
Hallucination 3 {1} 2 i
Wausea 2 =1 1 (=1
HKodominal discomfort 1 {<1} 1]
Aaxiety 1 i<h ] . H
by 1 i g Best Possible Copy
Diplopia 1 <1} ¢
Bry mouth 1 {1 ¢
Byskinesia 1 =1 [
Hallucination, visual 1 <1 6
Hypertension i f<1} [
Prieumoniz 1 <13 ]
Syncope 1 f=1} ¢
Tachycardiz 1 =13 1]
etz 1 =13 [i]
Parkinsonism ] ? i3]
Akathissa i 1 <)
Bradykinesia ] 1 =<1}
Pyspnoea ] 1 [
Ensomnia ] ] {<1!
Mchility decrzased { 1 =1}
Muzcls spasms ] 1 <1
Parkingon's diceaze & 1 i<}
Swelfing 3 t i<1}
Tremor 3 1 <1}

Dizta: Sourse: Section 44, Tabde 3.5%

%, ftshoud ba noted that these sumbers e based on the data recarded on the AE pagss of the CRF, ralher
thanon $e *End of Study Recand {the Endof Study Fecord shows fhe prinary reasen for wilhdrawalh, One of
the subjzcks in the placeko group with av en-reatment AE feading fo withdeawat hadl ‘sukect decided io
wiithdraw Brom the study', rather than “adverse evend cifed as fhe primary reason for peemaiure discondmuston
on theend of siudy record {sez subjact disposition in Secfon £.4).

Open-Label Extension Studies {196, 248]

All TEAEs leading to study drug discontinuation reported for the ongoing Open-Label
Extension Studies [196, 248] are presented in Table 89. A higher incidence of subjects in
the monotherapy group (11%) discontinued from study drug compared with the
adjunctive therapy group (7%). As with the other study groupings, the most common
SOC classes associated with discontinuation were Nervous System, Psychiatric,
Gastrointestinal Disorders, and General Disorders and Administration Site Conditions.
Overall the number and type of TEAEs were similar between the groups. The incidence
of Nervous System Disorders was higher in the monotherapy group (4%) compared with
the adjunctive therapy group (1%). '
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Table 89 TEAEs Leading to Study drug Discontinuation in Open-Label Extension Studies
(196, 248)
Open-Label Extension Studies
{156/248}
Ropinirole CR [N=493)}
Monotherapy Adjunective Therapy
. =194 N=328
Preferred Term {9} 11 {%]
Ay Ewent 21 24 {7}
Eomaolence 33 et
Parancia 2{5 4 t<1)
Amestia 4=t} [1]
Dizziness 1 {1t 3
Muliiple scierosis 1{«1} i3
Nervous system disorder 1{st} [
Apathy 1{=t} G
Confusions] state 1{=1} Y
Delusion 1=t} 1 is1)
Halluination 1{s1} 72
Maniz 1<t} i}
Sleen attacks 1=t} 4]
Shdoninal distensgion 14«11 [
Abdprrinal pak . 1{=1t 1]
Intestinal infarciion 1{=1} [
Hauses 1t H)
Gait disfubance 1 {=1} § et}
Edema L i) 3
Joint swelng 1§t} 4
Caieoartiedic 1<t} i}
Aortie aneseysm ruphire 1{=1} [
{Orthosiatic hypolension 14«1} [i]
Urinary traci infection 1=t} [
Hreagl cancer 1 (=1} 4
Fenal falze 1{<t} ]
Pgychotic disorder ;] £ =<1
Dyskinesia ;i 2e<1)
Brain msss g §61)
Disorieaiation il £ 1)
Hallueinstion, audiony 9 ti=1)
Hallucination, visual g § 1)
insomnia 9 1 et}
Vomiting ] 2 {1}
Difficuliy walking { 1 1)
Influenza-fke ilinass 0 HE])
Pain i Il
Hyperiensive cisig i) § {x1)
Hypotension 2 1l
Vascular psewdoanewysm L] £ixl)
Colea cancer 1] 1 et}
Hon-small cell fung cancer 4 ${=1)
Bradyeandia 9 i iet)
Post-peoosdural hemaoma 9 £ ée1)

Data Bource: Table 5.425; Takle 3.12%
Abkreviations: CR=controlled-refease

Generally, the type and frequency of TEAEs leading to study drug withdrawal were
similar between the monotherapy and adjunctive therapy groups. Hallucination was
reported in 7 subjects (2%) in the adjunctive therapy group compared with 1 subject
(<1%) in the monotherapy group. Auditory and visual hallucination are also noted
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separately from “hallucination.” Assuming these hallucinatory TEAEs occurred in
different subjects, the frequency for hallucination leading to study drug discontinuation
increases further.

Reviewer Comment

e Hallucination and nausea appear to be the most common TEAESs leading to study
and drug discontinuation. Considering that the development of hallucination and
nausea are associated with an increased risk in the titration period, and that these
TEAESs can prompt study treatment discontinuation, the titration rate for ER
ropinirole should be conservative and not excessively rapid to increase the
chances that patients will tolerate ER ropinirole, particularly during up-titration.

7.1.3.3 OQOther significant adverse events

Analyses of TEAEs of “special interest” are presented in the following section (7.1.4
Other Search Strategies).

7.1.4 Other Search Strategies

AE topics of special interest (AESI) are based on known effects of ropinirole’s
pharmacologic class (dopaminergic agonist) such as hypotension, hallucination,
syncope, sudden onset of sleep, and withdrawal-emergent confusion and
hyperpyrexia [neuroleptic malignant syndrome], preclinical findings (retinal
pathology), and other relevant interests (QTc prolongation, clinically significant
arrhythmia, relevant fibrotic complications, compulsive behaviors consisting of
pathological gambling or of hypersexuality, fall/injury, or melanoma). Evaluation of
the special interest topics is best considered by review of multiple MedDRA® preferred
terms. In order to best describe the proportion of subjects that experienced an event of
special interest, a comprehensive screening and review process was applied for selection
of subjects that experienced events of special interest.

This section and Figure 14 summarize the screening process by which AEs are
determined. Narratives for each potential event were submitted.

~ Evaluation of the special interest topics was determined through a review of multiple
MedDRA® preferred terms. A comprehensive screening and review process was then
applied for selection of subjects that experienced events of special interest. The potential
events were filtered to determine if the event is one that is a potential “case” of special
interest. Cases were defined as events which satisfied the pre-specified criteria for the
special interest topic and were judged likely or possibly an event of special interest
following GSK medical review of the event narrative, including consideration of
appropriate medical history and clinical and laboratory data.
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Figure 14 Flow Diagram Describing Process of Defining Cases of TEAEs of Special
Interest

Yerbatim AE ferms entered by zite are coded {nsing MedDRA) into
prefoeerad terms.

i
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filtering criteria (inclusion and exclusion) (Step 23 (Table A111).

4
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prepared for 2l #vents on this list {Step 3} {Table 5208 JAll PD Stodies],
Table 5.202 [Stndy 248], Tabla 5.274 [bealthy volunieers], and Table 5,207
{fibromyalgia study}).

i

NIRRT

€

Medics! review of narrafives is onderiniken applying a second set of eriteria
{Section 11.1.4) io defermine which evenis representfed cases of AEs of
special interest (Siep 4A)

i

Y

Narvatives prodoced fo Step 3 are doslopnafad as Hkely, pusaibis, oy unltkely
cases of evenis of special interest {based oa second sef of criteria and
medical review); medical jndgment siafement shont likelihood of rase is
added 1o narrative aud nsed for in-fext dables (Step 483 {Table A112, Table
Al13, and Table A13.4)

Methodology for Selection of Cases and Narratives for Adverse Events of Special
Interest

The sponsor’s 4-step process for determining Events and Cases for AESIs is described
below :

Step 1: Generation of a Broad Screen

A computerized search strategy was developed for identifying TEAEs/AESs requiring
review in order to determine if the event was to be classified in a special interest category
(potential cases that might represent a special interest AE). The GSK clinical
development team and the Global Clinical Safety and Pharmacovigilance (GCSP) team
collaborated to create a broad list of MedDRA preferred terms to be reviewed for each
topic of special interest. This list is consistent with the approach used to survey the post
marketing surveillance database and is applied to all clinical trials in which ropinirole CR
is studied. Tabular summaries of all AEs identified during this broad screen search
process were provided for all studies of ropinirole CR. These tabulated events were not
all considered to be cases of AEs of potential interest. Rather, they are a comprehensive
list of all events requiring further information/evaluation in order to determine
whether or not they are judged AEs of potential interest.
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Step 2: Filtering to Potential AEs of Special Interest

A subset of these events was selected following manual application in a blinded fashion
of a set of pre-specified filtering criteria developed by a medical reviewer based on
relevant clinical data collected in the CRFs. Some of these filtering criteria were based
upon the terms themselves, if they generated a clear reason that the potential event from
the screen was not an event of interest (e.g., congenital fibrosis, for the topic of fibrosis).

Other criteria are based upon application of additional information (e.g. blood pressures
for the topic of hypotension). A list of filtering criteria was used to generate a list of
events requiring a narrative, if they satisfied the following criteria :

* Hallucinations: any event with a preferred term including “hallucination”, “illusion”, or
“delusion.”

» Withdrawal-emergent confusion and hyperpyrexia — Neuroleptic Malignant Syndrome
(NMS): any event that occurs following drug withdrawal, and that also includes any one
of a variety of preferred terms such as “hyperpyrexia”, “confusional state”, “muscle
rigidity” or many others.

» Retinal pathology: any event with either: 1) the term “retina” AND a verbatim term
suggesting degeneration or decline; OR 2) the term “scotoma” or “blindness.”

» Fall / injury: any of a number of terms such as “fall”, “fracture”, “wound”, AND no
verbatim terms suggesting that the event occurred in some manner other than a fall (e.g.
scratch due to animal).

* QTc abnormality, and arrhythmia: any term including any type of arrhythmia, or any
term that can be used to describe cases with QT prolongation (e.g. torsade de pointes,
sudden cardiac death, etc.).

* Syncope: any term including “syncope”, or “loss of consciousness” or “collapse”,
unless verbatim term states consciousness is preserved.

» Hypotension: 1) any term including “hypotension” or “blood pressure decreased”, OR
2) any term including “vertigo” or “dizziness” or “blood pressure immeasurable” AND a
blood pressure (BP) within 2 weeks of the event that indicates a severe drop in systolic or
diastolic BP.

* Melanoma: any term of “melanoma” or “spitz” or “skin neoplasm malignant.”

» Compulsive behavior consisting of pathological gambling and hypersexuality : 1) any
term including “gambling” or “*high risk sexual behavior” or “libido increased”, OR 2)
any term including “obsess” or “compulsive” or “libido”, AND verbatim term suggests
gambling, or sexual behavior; OR 3) a host of personality or psychiatric disorders (e.g.
mania) AND verbatim suggests compulsion.

* Sudden Onset of Sleep: 1) any term including “sleep attack” or “sudden onset of sleep”,
OR 2) any term including “somnolence” or “impaired driving” AND verbatim term
suggesting sudden onset or attack; OR 3) “road traffic accident” unless the verbatim term
rules out somnolence or a sudden onset of sleep.

» Fibrosis: any of a host of terms including “fibro” or “pleural effusion” or “pericardial
effusion” or other terms that describe cardiac valve abnormalities (excluding events by
medical judgment, such as cystic fibrosis or injection site fibrosis).

Step 3: Narratives for Potential AEs of Special Interest
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The sponsor summarized the potential AESIs for the Clinical Pharmacology and Phase III
clinical studies, respectively. Separate narratives for all potential AESIs based on the
filtering search strategy were provided.

Step 4: Identification of Cases of AEs of Special Interest

The narrative descriptions of potential special interest events were submitted for medical
review and a second final set of criteria were applied to determine which of these events
represented cases, as follows:

« Hallucinations: medical judgment for any event descriptions not containing the word
“hallucinations”.

 Withdrawal-emergent confusion and hyperpyrexia, NMS: must have onset within 30
days of drug withdrawal, AND must include any 2 of the following: fever; confusion;
motor symptoms; elevated creatine phosphokinase (CPK) — provided medical judgment
does not suggest an alternate etiology (e.g. urinary tract infection with fever and '
confusion during the withdrawal period).

« Retinal pathology: all, provided medical judgment does not suggest an alternate
etiology (e.g. blindness secondary to old injury).

* Falls / injury: all falls; and all injuries, provided nature of the injury suggests an
alternate etiology (non-fall) for the injury (e.g., wound due to knife injury), AND
provided that blood pressures recorded within 2 weeks of the event support a hypotensive
etiology.

* QTc prolongation and cardiac arrhythmia: 1) any QT AE, provided medical judgment
does not contravene (e.g. congenital QT prolongation), OR 2) any arrhythmia unless
medical judgment suggests the arrhythmia is not clinically meaningful (e.g. U-wave
abnormality).

« Syncope: 1) any event with loss of consciousness described within narrative; OR 2) any
event in which no other information is available.

* Hypotension: 1) any event with the term of “hypotension” or “blood pressure
decreased”; OR 2) any event in this category meeting blood pressure criteria within 2
weeks of the event, with appropriate time course subject to medical judgment.

* Melanoma: any preferred or verbatim term including “melanoma”, or description
consistent with melanoma.

« Compulsive behaviors consisting of pathological gambling or hypersexuality.
Pathological gambling: any description containing gambling, unless medical judgment
suggests non-pathological. Hypersexuality: 1) any description of increased libido,
provided this is not a return to normal; OR 2) any description of changed sexual behavior
that suggests compulsion or obsession.

« Sudden onset of sleep: 1) any description of any sudden onset or attack of sleep, OR 2)
any sudden impairment of driving ability, OR 3) any road traffic accident in which there
is no exculpatory information.

« Fibrosis: any event in this category for which the totality of information suggests a
fibrosis-related etiology.

Following application of the above criteria and medical review, the GSK medical opinion
about each event regarding its likelihood as a case was provided at the end of each

narrative, in a section entitled “GSK medical judgment about the narrative”.
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All events of interest were identified as cases, using “likely”, “possible”, or “unlikely”
tags. Likely cases meet the criteria in every way; possible cases may meet some criteria
but other key criteria cannot be ascertained, or can be ascertained but may not be present
at the exact time of the event (e.g. blood pressure criteria within 2 weeks of the event);
and unlikely cases do not appear to meet the criteria. Events that were judged to be
“likely” or “possible” were considered to be cases and were subject to further analysis.
Details for identified events of special interest were provided. A listing of subjects
identified as having “unlikely” cases and the reasons for the judgment of “unlikely” were
also presented.

General Considerations for Analyses

Tabulation of AEs Meeting Screening Criteria for Narratives

Tables displaying TEAEs/AEs that met the broad screening criteria for AESI topics were
provided. It should be noted that, in order to provide the most comprehensive set of
events for review, the set of AEs considered for this screening were broader than the
“treatment emergent” for the remainder of this integrated summary. In addition to the
standard TEAEs, the following

events were also generally considered:

* AEs from extension studies that were not classified as emergent because they were
present during the parent study at the same or at higher severity.

* AEs from Study 196 that could not be assigned to a study phase due to incomplete
exposure data. :

* Post treatment AEs

* AE present pre-treatment at the same or at higher intensity, and so not treatment
emergent.

This combined set of AEs, hereafter called the “All AESI Set,” includes TEAEs, AEs
during down titration, AEs from ongoing studies that could not be assigned to a treatment
period, and 34 AEs meeting the criteria outlined above that were selected as events for
which a narrative was required. For the AESI topic “Withdrawal emergent confusion and
hyperpyrexia, NMS,” these analyses included AEs during the down titration and follow-
up phases. The majority of the analyses in this AESI section were based on this AESI set
and, therefore, reflect the number of subjects for which narratives were produced. There
were 393 events in 234 subjects in the All AESI Set for the All Parkinson's Disease .
Studies pool.

In addition, a second set of data was used to analyze AESI data, hereafter referred to as
the “Modified AESI Set.” This set includes TEAEs, AEs during down-titration, and AEs
from ongoing studies that could not be assigned to a treatment period. For the AESI topic
“Withdrawal emergent confusion and hyperpyrexia, NMS,” these analyses included AEs
during the down-titration and follow-up phases. Modified AESI Set tables were prepared
for the All PD Studies pool, and for individual Studies 168, 169, and 228. There are 359
events in 225 subjects in the Modified AESI Set for the All PD Studies pool.
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I have focused on presenting analyses of this “Modified AESI set” because the they

seem more appropriate and more likely to be treatment-emergent.

AEs requiring a narrative for AE topics of special interest for All PD Studies are
summarized by treatment group in Table 90. Differences between the Modified AESI Set
and the All AESI Set are noted in bold font. Overall, the profile of AEs requiring a
narrative for AE topics of special interest for All Parkinson's Disease Studies from the
Modified AESI Set was not substantially different from the results observed for this pool
in the All AESI Set.

Table 90 AEs Requiring a Narrative for Special Interest Topics, by Treatment
Group (Pooled Safety Populations: All PD Studies [164, 165, 166,
167, 168, 169, 196, 228] — Modified AESI Set)

Number of Subjects with Evenis by Treatment Group
Ropinirole

Placebo CR Ropinirole IR Sinemet

N=1H N=613 N=208 N=104
AES! Topic Events 1%} |Events n{%} |Events n{%) | Feents n (%l
Suzdden onsed of sleep T Y] & 5] f i4=1] 8 1
Syneope 1] G Il 6 Ayl 6 [
Hypofension § S| 63 494)] B 478} 2 280 |
Falttniury 109 90 MO 11 sint 7 T4
Hallucinations? 6 53 [ 58 440 3 3l T 1Ty
Withdrawal emergent 1 1D 4 3| 2 2(B] & [}
canfusion and bypemyresia,
[ H
Compuksive behavors 0 0 | F 6@ 7 RG] 0 90 Best Possible Copy
consisting of pathological :
gasbling and hypersexualty®
QT prolonyation and 321 18 Hw@A| b [ T &N
ardythmia
Fibrosis { 0] 2 2| 0 [ [ i
Melanoma? [ [} Tt B [ T el
Retinal pathology 9 { 2 2| i 11| 6 G
E}ara Som:se Talole 5.2¢3 in %) and Takle 5.296 {# evenis); Listng 55

ATS=ad ot of spacial inferest; CR=cortrolizd relaase; IR=mmediats refoase;
?@%S‘q‘(m*epbc Malgnant Sndome
Sulejnct 52 {Siwly 323, repinirale TR}, had an AE reporied as u.uﬁmy luchations® that is not zelfected

Takde 3273, aed Taible 281, the subjecd was already includad is these tablas because she aiso had an olfactory
haiciation fhat was counted. The auditory hallucinaSion evant has kees added heve forcompletenzss.

2. Subject 3102 {Study 198 ropmircle TR} haf an A rsgaon‘,sd as ncrr‘ase in compulsive ganieling” that s net
seflecied in Toble 5278, The Has boan adsh for

3. Subject 6103 {Shudy 195, ropininale TR} hod an AS reporied s “melanoma removat right ear,” bt acival
padhology was “hasal oell carcinora® and his is sot cowtied as 7 casa ofmeiamma

Note: This takia izes evenls reguiting i Not alf events b prise 3 %oaze” of an

AE fopic of special interest, Cases of AE iopics of spedial interest. i ined by another p hat Solicwed

geEneration of his narative §st. Subjects could repedt more than one AESL

Note: Diffzrences batween the Modified AES| Szt and the A AES! Set ars noded inbold font,

Table 91 presents potential cases with their identification as likely, possible, or unlikely
cases of AESI following GSK medical review. Differences between the Modified AESI
Set and the All AESI Set are noted in bold font. However, there was no suggestion of a
substantial /major difference between these datasets.
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Table 91 Identification of AEs Requiring a Narrative for Special Interest Topics as Likely,
Possible, or Unlikely Cases (Pooled Safety Populations: All PD Studies [164, 165, 166,
167, 168, 169, 196, 228] -Modified AESI Set)
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change in %) between the All AESI Set and Modified AESI Set for syncope;
hypotension; fall/injury; hallucinations; withdrawal-emergent confusion and
hyperpyrexia, NMS; and QTc¢ prolongation and arrhythmia. There were relatively
minimal differences observed between the All AESI Set and Modified AESI Set.
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Sponsor’s Summary About TEAEs of Special Interest

Using a well-defined screening process, databases were searched for AEs of special
interest including the following topics: sudden onset of sleep; syncope; hypotension;
fall/injury; hallucinations; withdrawal-emergent confusion and hyperpyrexia, NMS;
compulsive behaviors consisting of pathological gambling and hypersexuality; QTc
prolongation and arrhythmia; fibrosis; melanoma; and retinal pathology. The potential
events were filtered to determine if the event was a “case” of special interest, that is,
whether it satisfied the pre-specified criteria for the special interest topic and were judged
likely or possibly an event of special interest following GSK medical review of the event
narrative, including consideration of appropriate medical history and clinical and
laboratory data.

In all of the controlled Phase 3 studies and the All PD Studies Pool, the most common
AEs requiring a narrative for special interest topics among subjects who received
ropinirole CR were fall (5% to 13%), hypotension (2% to 8%), and hallucinations (4% to
8%). The incidence of AEs requiring a narrative for these 3 AESI topics was generally
similar between treatment groups within each study and across studies. All other AESI
topics had low incidences of AEs (<2%) that were generally similar across treatment
groups. The profile for AESIs was similar across treatment groups for AEs requiring a
narrative and those judged to be likely or possible cases. The AESI profile for ropinirole
CR is generally comparable to that for ropinirole IR. No AESI resulted in withdrawal of
more than 2% of subjects from the ropinirole CR treatment group and <1% of subjects in
that group had SAEs reported for any of the 11 AESI topics. The AESIs were mild or
moderate in almost all subjects (>99%) and occurred over a wide range of doses of
ropinirole CR.

Data from healthy volunteers, subjects with fibromyalgia, and the OCEANS database (for
SAEs from 248 and 196 not yet entered into the clinical trial database) supported these
observations.

No new patterns were observed from these other data sources. In this comprehensive
review of AEs of special interest, there were no new safety findings. The AESI profile for

ropinirole CR is similar to, and no worse than, that for ropinirole IR.

Reviewer Comment

e These analyses did not suggest unique findings for ER ropinirole nor a serious
suggestion that the risk of any of these TEAEs of special interest appears to be
substantially greater than the risk for IR ropinirole. Many of the AESI are class
dopaminergic adverse reactions. .

e The increased frequency of possibly hypotensive events can be noted in the label.

o There did not appear to be any good cases of QTc prolongation nor cases of
retinal pathology that appeared similar to the findings observed in preclinical
studies.
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7.1.5 Common Adverse Events

7.1.5.1 Eliciting adverse events data in the development program

Collection and Recording of Treatment-Emergent Adverse Events (TEAESs)

According to the sponsor, TEAEs were consistently solicited using a nonleading question
at each study visit for each clinical study included in this ISS. AEs were also collected
via spontaneous reports and subject diary reports in Studies 166, 167, 168, and 196. AEs
collected from subject diaries were recorded into the CRF using the verbatim terms
provided by the subjects. AEs were reported on the AE CRF for each study.

For all these studies, all AEs were recorded regardless of potential relationship to study
drug; a change in intensity or frequency was recorded as a separate event; and AEs could
include pre- or

post-treatment events resulting from protocol-mandated procedures (e.g., invasive
procedures, modification of a previous therapeutic regimen).

For all PD studies, except for Study 168, any pre-existing conditions or signs and/or
symptoms present prior to the start of the study (i.e., before informed consent) were
recorded on the Medical/Surgical History section of the CRF, and any medical
occurrences which occurred after informed consent was obtained but prior to
administration of the first study drug dose were documented on the Baseline Signs and
Symptoms section of the CRF. For Study 168, AEs that occurred prior to starting placebo
run-in treatment were documented on the past and current medical conditions pages, as
appropriate.

In some studies, AEs were recorded that had been present at baseline. However, the
sponsor noted that for the NDA it re-analyzed data and utilized the standard definition for
treatment-emergent adverse events (TEAEs) as those that were new during treatment or
that had been present at baseline but became worse (increased severity or frequency)
during treatment.

Coding

The individual clinical studies included in the CR development program had been coded
using several dictionaries. For the purposes of integrating TEAE data for the study
groupings, TEAE data were recoded for all studies using MedDRA (version 9.0).
This recoding was done using an autoencoding process which enabled verbatim terms
provided by the investigator to be coded by a computer against medical dictionaries for
safety analysis and reporting processes. As a result all integrated AE data presentations
provided in this section are based on this MedDRA coding (version 9.0).

TEAE data for the individual, controlled, Phase 3 studies (Studies 169, 228 and 168)
were also recoded for consistency to MedDRA, version 9.0. Thus, new displays were
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generated for this ISS for these studies. In contrast, when AE data are discussed for the
individual dosing regimen studies (Studies 166 and 167) or the individual clinical
pharmacology studies (Studies 161, 162, 163, 219, 164 and 165), they are the original
data provided in the CSRs which was coded with the dictionary listed above.

7.1.5.2 Appropriateness of adverse event categorization and preferred terms

Listing 5.7 showed the coding/mapping of verbatim terms (VTs) to preferred terms (PTs)
for TEAEs in the ISS. Overall, the coding/mapping of VTs to PTs seemed reasonable.

7.1.5.3 Incidence of common adverse events

The incidence (> 2 %) of more common TEAESs in the various individual studles and in
pools of these studies was assembled.

Table 93 shows the incidence of TEAEs with ER ropinirole or placebo in the pivotal,
randomized, double-blind, placebo-controlled Study 169. The most common TEAEs
(based upon an absolute incidence of > 5 % for ER ropinirole and shown in descending
order) was dyskinesia, nausea, dizziness, somnolence, hallucination, and orthostatic
hypotension. Pooled analyses of all controlled Parkinson's Disease studies (Table 94) and
a pool of studies 169, and 228 (Table 95) in advanced Parkinson's Disease showed a
generally similar profile in terms of the relatively most common TEAEs during ER
ropinirole treatment as was shown in study 169. In addition, the profile of TEAEs
occurring in study 228 for ER ropinirole was also generally 51m11ar to results in study 169
with respect to the relatively most common TEAE:s.
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