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Summary

The clinical trial program has been designed to provide data from
controlled trials to establish the efficacy of ropinirole as
symptomatic treatment of Parkinson’s disease. The efficacy of
ropinirole has been examined as early primary therapy for
Parkinson’s disease in patients not treated with l-dopa, and as
adjunct therapy in combination with l-dopa for the treatment of
more advanced Parkinson’s disease. A total of 2106 patients have
been enrolled in therapeutic studies, 1364 have been treated with
ropinirole, 298 with placebo and 444 with active comparators
(bromocriptine or l-dopa). The program included: .

-two placebo controlled studies in early therapy (Study-032
and Study-054)

-one comparative study against l-dopa in early therapy
(Study-056) )

-one comparative study against bromocriptine in early
therapy (Study-053)

-six placebo controlled studies in adjunct therapy
(Study-030,Study-034, Study-36, Study-038, Study-040 and
Study-044)

-one comparative study against bromocriptine in adjunct
therapy (Study-043).

Monotherapy Studies

The Studies 032 and 054 were double-blind, placebo controlled,
randomized studies for evaluating efficacy of ropinirole as early
primary therapy for Parkinson’s disease in patients not treated
with l-dopa. The two are summarized in Table I. '

The two active controlled studies were designed primarily for
evaluation of the safety profile of ropinirole. The presented
six-month interim analyses for efficacy provided no conclusive
evidence for the efficacy of ropinirole in comparison to the
comparators (l-dopa or bromocriptine). This reviewer sees little
relevance of the results from these two active controlled studies
to the results and conclusions from the two placebo controlled
studies. Therefore, these two active controlled studies are not
reported in this review.
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This reviewer has reanalyzed the datasets for Studies 032 and 054
provided by the sponsor. The results are reported separately in
the following sections. This reviewer agrees with the sponsor’s
conclusion that ropinirole is significantly more effective than
placebo in terms of reduction in UPDRS total motor scores. The
improvement in UPDRS total motor scores in ropinirole patients
was estimated as more than 20% reduction in Study 054.

This reviewer also investigated a possible interaction of
ropinirole and selegiline reported by sponsor. For Study 054, six
patients out of 240 were identified as possible “outliers™ who
appeared to be the main source of interaction. A bootstrap (or
empirical) evaluation was conducted to show that these six
outliers should not be included in the study of interaction of
ropinirole and selegiline. For Study 032, bootstrap procedures
were conducted to evaluate the subgroup analyses concerning
several factors, including selegiline. There was no statistically
significant interaction of ropinirole and selegiline to be found.
This reviewer sees no credible evidence for existence of
interaction of ropinirole and selegiline in these two studies.
With excessive variations apparently existed in the datasets,
- this reviewer doubts whether the present studies could adequately
address this issue.

Adjunct Therapy Studies

Studies 036 and 038 had small sample sizes, 29 and 36,
respectively, and provided no results to contradict Studies 030,
034 and 044. The active controlled Study 043 was designed
primarily for evaluation of a safety profile of ropinirole and
provided little evidence for evaluating the efficacy of adjunct
therapy. The Studies 036, 038 and 043 are omitted from this
report. '

Table II summarizes Studies 030, 034, 040 and 044. Among these
studies, Study 044, with largest sample size and longest duration
of treatment, was submitted by sponsor as the one showing a
statistically significant treatment effect of ropinirole compared
to placebo. :

This reviewer has provided a detailed report for Study 044 in the
following sections. This reviewer disagrees with the sponsor’s.
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use of the modified primary efficacy parameter, a responder
defined as at least 20% reduction in 1- -dopa dose and 20%
reduction in awake time spent “off”, and its interpretation.
After reviewing the analyses of the original protocol primary
parameter, percentage reduction in l-dopa use, and the other
secondary parameters. This reviewer thinks that this study shows
that there is a statistically significant reduction in 1- -dopa
redaction in ropinirole patient group. There is no evidence found
that the patients in ropinirole group have worsened clinical
outcomes compared with the placebo patients. There is a greater,
although non-statistically sigmificant, reduction in percentage
awake time spent “off” in ropinirole patients. There is a
statistically significant improvement in CGE measurement in
ropinirole patients. There is no difference found in UPDRS total
motor scores between ropinirole and placebo groups.

These conclusions are supported by Studies 030 and 034 as well.
In Study 030, the primary efficacy parameter was the responder
rate, defined as at least 30% reduction in awake time spent
“off”. The ITT-LOCF analysis showed there was a 65.2% responder
rate in ropinirole group vs. 39.1% in placebo group. The result
is in favor of ropinirole, although statistically non-
significant. The analysis of the secondary endpoints showed that
there were significantly more patients improving from baseline in
Clinician’s Global Evaluation, 78.% in ropinirole vs. 34.8% in
placebo. The mean percentage changes in UPDRS total motor score
in patients with same pre-dose state were -36.6% in ropinirole
group and -15.1% in placebo group. It is still in favor of
ropinirole, but statistically non-significant.

In Study 034, the primary efficacy parameter was the reduction in
l-dopa use. The ITT-LOCF analysis showed that there was a 48.8%
responder rate (at least 20% reduction in l-dopa) in ropinirole
group compared with 36.4% in placebo group. There was no
statistical difference between the two groups. The analyses of
secondary parameters showed that 66.7% of ropinirole patients
improved from baseline in Clinician‘’s Global Evaluation compared
to 54.5% in placebo group. The mean percentage changes in UPDRS
total motor score in patients with same pre-dose state were -
10.6% in ropinirole group and -27.4% in placebo group. The mean
percentage reductions in l-dopa were -22% in ropinirole group and
-2.53% in placebo group. All of the results are non statistically
significant, but generally in favor of ropinirole.



Study 040 was the only fixed-dose parallel group trial in this
program. The primary efficacy parameter was the reduction in the
proportion of awake time spent “off”. The statistical analyses of
the primary and secondary efficacy parameters are summarized in
the following table

Tresatment

Placebo 1lmg 2 ng 4 mg P-value
Primary Efficacy
Parameter
% patients with 20% 33.3% 2B.6% 36.7% 50.0% - 0.392
reduction in awake
time “off”
Secondary Parameters
mean ¥ changes in -20.9 -2.6 15.2 -20.7 0.311
total UPDRS motor
scores
% patients CGE 53.3% 28.6 32.3 65.5 NS
improvement

These result do not contradict the conclusion reached in Study
044.

Conclusion

There is strong evidence from studies 054 and 032 that ropinirole
provides efficacious dopaminergic therapy for patients with early
symptoms of Parkinson’s disease. When assessing improvement in
motor score, ropinirole was statistically significantly superior
to placebo in both studies. In Study 054 the ITT-LOCF analysis
shows that there was an average improvement of 23.89% reduction
in total motor scores in the ropinirole group, compared with -
1.05% in placebo group, the p-vaiue for testing difference was -
less than 0.001. In Study 032, the ITT-LOCF analysis shows that
there was an average improvement of 43.37% reduction in total
motor scores in the ropinirole group, compared with 20.99 in
placebo group, the p-value for testing difference was less than
0.05.



In adjunct therapy study 044 significantly more patients on
ropinirole achieved a 20% reduction of l-dopa dose compared with
placebo. The treatment difference observed in ITT-LOCF analysis
was statistically significant with an odds ratio of 6.059 (95% CI
of 2.492, 14.730). There is no evidence found that the patients
in ropinirole group had worsened clinical outcomes compared with
the placebo group. Studies 030 and 034 support the findings in
study 044.

In summary, ropinirole improved the motor function in patients
with early disease. In patients with more advanced disease, -
ropinirole permitted a significantly greater reduction in 1-dopa
dose. '

APPEARS THIS way
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APPEARS THIS way
ON ORIGINAL

APPEARS THIS way
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US Monotherapy Study 054+
1. Introduction

This study was designed to investigate the anti-Parkinson
efficacy and safety of ropinirole in patients with early
Parkinson’s disease. Patients who had not previously received
dopaminergic therapy for more than 6 weeks were stratified
according to concomitant use of selegiline. A total of 241
patients was randomized at 25 study centers geographically
distributed throughout the United States during a period from
August 1992 to September 1994. :

2. Objectives

The primary objective of this study was to evaluate the efficacy
of ropinirole in early Parkinsonian patients not receiving
dopaminergic therapy. The secondary objectives were: to evaluate
the safety profile of ropinirole in early Parkinsonian patients;
to assess the pharmacokinetic profile of ropinirocle in early
Parkinson's disease; and to assess the number of patients who
required l-dopa rescue and the time to l-dopa rescue.

3. Study Design

This was a randomized multicenter, double-blind, placebo
controlled assessment of six month's treatment in early
Parkinsonian patients not receiving dopaminergic therapy.
Patients were randomized in a 1:1 fashion to ropinirole or
placebo. Randomization was stratified within each center
according to concomitant use of selegiline. Patients had to
remain on a stable dose of selegiline throughout the study. Aall
patients started on the first dose level (0.25 mg t.i.d.) of
study medication and received weekly increases until an optimal
dose was achieved. Patients could then be maintained on the
optimal dose level for the remainder of the study.

Study visits were scheduled at weekly intervals for the first
month, every other week for the next 2 months and at monthly
intervals for the remaining 3. months. At each study visit, vital
signs, adverse experience monitoring and CGI were assessed. The
UPDRS was performed at the week 4, week 12 and week 24 visits.

*In this report, the reviewer’s analyses are in Jtalic font. 8



Patients who required additional symptomatic treatment during the
study could be "rescued" with open-label l-dopa. The motor
examination of the UPDRS was to be performed prior to the
initiation of l-dopa rescue. Observations collected after 1l-dopa
rescue were not used in the data analysis.

4 Patient Population

A total of 241 patients were randomized to study medication; 116
(48.1%) in the ropinirole group and 125 (51.9%) in the placebo
group. A total of 58 of 116 patients (50.0%) in the ropinirole
group were stratified to the selegiline group. Sixty-one (61) of
125 patients (48.8%) in the placebo group were stratified to the
selegiline group. The following table shows the demographic
characteristics for the Intention to Treat Population by
selegiline strata.

Ropinirole Placebo Ropinirole Placebo
Non-Selegiline Non-Selegiline Selegiline Selegiline
(n=58) (n=64) (n=58) (n=61)
N (%) N (%) N (%) N (%)
Sex
Male 34 (58.6) 35 (54.7) 36 (62.1) 45 (73.8)
Female 24 (41.4) 29 (45.3) 22 (37.9) 16 (26.2)
Age (years)
Mean SD 64.9+9.8 65.9+410.3 59.1+10.6 61.1+410.6
Min, Max
Race
Black 4 (6.9) 2 (3.1) 0 (0.0) 1 (1.86)
wWhite 52 (89.7) 60 (93.8) 58 (100) 59 {96.7)
Other 2 (3.5) 2 (3.1) 0 (0.0) 1 (1.6)

5. Efficacy Variables and Data Sets

The primary efficacy variable in this study was improvement in
motor function as measured by the motor examination of the
Unified Parkinson’s Disease Rating Scale (UPDRS). The mean
percentage reduction from the baseline in motor scores was the
protocol defined primary analysis.

Secondary efficacy variables for this study were: the number of
responders in each treatment group, defined as at least a 30%
reduction from the baseline in the total motor score of the
UPDRS; patient improvement, defined as a score of 1 or 2 on the
global improvement item of the Clinical Global Impression; and
the number of patients who required l-dopa rescue and time to



l-dopa rescue. The number of patiehts with an insufficient
therapeutic response and time to insufficient response were also
assessed.

Two patient populations were evaluated for the efficacy analysis:
intention to treat population and the efficacy evaluable
population. The primary inferences concerning the efficacy of
ropinirole were made using the last observation carried forward
data set (LOCF) of the intention to treat population. Two
additional data sets were considered to ensure the robustness of
the results: : a) an LOCF data set using the latest time point
where at least 70% of the patients in a study population remained
in the study (defined as the 70% endpoint). For the analysis
within each selegiline stratum, the 70% endpoint was calculated
separately in each stratum; b) an observed cases (0C) data set
at 6 months (24 weeks). For patients rescued with l-dopa prior to
the 24 week observation, efficacy assessments made at this visit
were censored from the analysis.

6. Dropout and Missing Data

To assess any potential bias in results caused by patients
withdrawing from the study, the week 24 completers and LOCF
endpoints in the ITT population were investigated for the mean
percentage reduction in total motor scores of the UPDRS and the
number of responders. The relative performance of drop-outs over
time was also investigated for the number of patients with
clinical improvement. There was little improvement in motor score
for patients who withdrew prematurely. :

The following procedure was employed in the event of missing item
scores. For those items which were independent of the side of
the patient (items 18, 19, 20-face, lips, chin, 22-neck, 27-31),
the mean of all the scores across patients was calculated and
substituted for the missing item score. For those items measured
on the left side of the patient (20-26, excluding 20-face, lips
and chin and 22-neck), the mean of the scores for the items on
the left side only was used. For items measured on the right
side, the mean of the non-missing right side scores was
substituted for any missing items. This procedure was used only
if 10% or fewer of the item scores were missing, i.e. only if 2
or fewer items were missing.

10



7. Primary Efficacy Analysis
7.1 Sponsor Analysis

The analysis of the mean percentage change from baseline in the
UPDRS motor score was defined in the protocol as the primary
efficacy analysis. The mean percentage change was defined as
100* (endpoint total motor score - baseline)/baseline. In the
protocol, the mean percentage change from baseline was to be

- analyzed as a generalized linear model with treatment, selegiline -- -

and center effects. The mean percentage change from baseline in
the UPDRS motor score for the ITT population is presented in the
following table. There was a larger mean percentage change in the
UPDRS motor score in the ropinirole treatment group compared to
placebo at the week 4, week 12 and week 24 assessments.

Table 7.1.1
Mean SD
(n)
Week 4 Week 12 Week 24 LOCF

Ropinirole -6.3 37.6 -25.6 35.6 -29.6 45.6 -21.5 45.4

(106) (93) (68) (107)
Placebo -3.7 37.5 -3.5 37.2 4.7 55.2 3.57 47.8

(114) (101) {70) {118)

The following Table 7.1.2 revealed a significant treatment by
selegiline strata interaction which suggested that there was a
difference in the treatment effect within strata.

Table 7.1.2
Mean Percent Change for ITT

Selegiline Non-selegiline
Ropiﬂirole -28.2 -14.7

Placebo 11.5 -4.1.

The mean baseline UPDRS motor scores for the intention to treat
population were comparable between the two treatment groups;

11



17.9+ 8.8 in the ropinirole treatment group and 17.7+8.1 in the
placebo group. Based on these results, the placebo treatment
group concomitantly treated with selegiline experienced a
worsening of motor impairment during the study. In contrast, the
placebo treatment group not concomitantly treated with selegiline
experienced a slight improvement in motor function.

The sponsor stated that there was some evidence of violations in.
normality assumptions and they proposed an alternative analysis
approach. The sponsor informed the FDA on this matter at the pre-
NDA meeting on April 25, 1995. The sponscrfs'plots of motor score
confirmed that there was a strong relationship between endpoint
and baseline, that regression lines could be fit through the
origin, and that an analysis of the endpoint total motor score
adjusted for baseline motor score would be more appropriate.
UPDRS motor score ranges from 0-108, where 0 is healthy. On the
assumption that treatment effect will be proportional to baseline
score, models fitted as regression lines through the origin will
provide a clinically relevant interpretation of the data. A
regression coefficient of 1.0 would indicate there was no change
in motor score during the study. The chosen method was to fit the
ratio of total motor score at endpoint (y) to total motor score
at baseline (x), weighted by the baseline squared. The model was
fit with effects for treatment, center, selegiline, sex, and
treatment by sex interaction.

This model provided the following regression coefficients for the
LOCF ITT data set:
Table 7.1.3

Estimate SE (Estimate)
Ropinirole 0.756 0.0309
Placebo 1.026 0.0295

This represents an average improvement of 24% in the ropinirole
group. The difference between ropinirole and placebo was
statistically significant (p<0.001). The model fitted with the
protocol spedified effects treatment, center and selegiline
yielded the similar results. In addition, regression
coefficients were obtained for each treatment group and
selegiline stratum constrained such that the difference between
treatments was constant across strata:

12



Table 7.1.4

Estimate SE (Estimate)
Ropinirole - Selegiline 0.762 0.0387
Ropinirole - Non-Selegiline 0.749 0.0359
Placebo - Selegiline 1.032 0.0361
Placebo - Non-Selegiline 1.019 0.0363

This analysis also indicated that there was no significant
difference in the treatment group regression llnes in the
separate selegiline strata.

The model was also fitted to the 70% endpoint and the week 24 OC.
All estimates are similar to those obtained in the ITT LOCF data.
The magnitude of the ropinirole response in the week 24 OC data
set was larger with an average improvement of 34% compared to 24%
in the ITT LOCF data set. The results in the efficacy evaluable
population were also similar to the ITT population.

Table 7.1.5
Data set Treatment Group Coefficient SE (Estimate) Percentage
(Estimate) Improvement
ITT 70% Endpoint Ropinirole 0,745 0.0289 25.5%
Placebo 0.964 0.0276 3.6%
ITT Week 24 OC Ropinirole 0.658 0.0369 34.2%
Placebo 1.008 0.0387 . -0.8%*
Efficacy Eval. Ropinirole 0.727 0.0342 27.3%
{LOCF) Placebo 1.009 0.0329 ) 0.9%

*Negative values indicate a worsening of motor function

There was a statistically significant treatment by sex
interaction.

7.2 Reviewer Analysis and Comments:

The first question this reviewer raised was

Is Table 7.1.1 an accurate picture? This question arose due to a
concern about the way the missing data was handled. First,
imputing missing items by mean of observed items might not be
appropriate since this method ignored entirely the trend in
individual patient data. Second, the imputation was only done for
the observations with two or fewer missing items, and the

13



obgervations with more than two missing items were deleted from
analysis. Considering there were 27 items of UPDRS motor score,
this approach could yield a substantial loss of information.

The reviewer has proposed the following approach to assess the
impact of missing data. We can compute the percentage changes in
Table 7.1.1 by using only observed, partial motor scores without
imputing missing items. This yielded the following table similar
to Table 7.1.1

Table 7.2.1
Mean SD
(n) .
Week 4 Week 12 Week 24 Endpoint
Ropinirole -7.26 36.4 -27.65 34.9 -32.11 44.5 -21.97 44.4
' (107) (95) (72) (107)
* Placebo -3.87 37.1 -4.83 36.9 -0.18 53.6 3.67 47.8
(118) (103) (73) (118)

Table 7.2.1 had more patients than Table 7.1.1. All other missing
patients were accountable from the known censored patients. There
was no substantial difference between Table 7.1.1 and 7.2.1. We
concluded that there was no evidence for missing data bias. The
following analysis was done with the sponsor’s data sets for
which some items were imputed.

What happened to the “gelegiline interaction?” This reviewer was

particularly concerned about the apparent treatment and
selegiline interaction that appeared in Table 7.1.2. The sponsor
stated that the alternative approach was proposed because of the
violation of normality assumption in the protocol specified
analysis. They did not, however, show that the alternative
approach provided a “better fit” for the data. The real reason
for the alternative method, this reviewer thinks, was that the
alternative method made the interaction “disappear” by their
model. However, if the interaction had existed, it would be
hard to believe that the interaction could go away by a different
*modeling” method. Understanding the sponsor’s SAS programs was
difficult for this reviewer. This reviewer simply reanalyzed the
data set.

14



First, the sponsor’s model was fjt. To see how well the model fit
the data, the Q-Q plot was employed in which the quantiles of the
‘residuals are plotted against normal quantiles. If the model is
fit adequately, the points should be around the 45° diagonal

line. From Figure 54-1 in appendix A54-1, it was clear that the
model did not fit the data adequately. It appeared that there
were six outliers that looked problematic. After removing these
six outliers, the model was fitted and the Q-Q plot was drawn
again (Figure 54-2). It appeared that the model fit very well.
The table similar to Table 7.1.2 after removing the outliers was
then

Table 7.2.2
Mean Percent Change for ITT
(after removing outliers)

Selegiline Non-gselegiline
Ropinirole -28.2 -23.3
Placebo : 2.1 .-4.1

It looks like the interaction no longer exists after the outliers
were removed. The brief profiles of these six patients were as
follows: '

Table 7.2.3

ID Treatment Sex  Seleg. Centre Age Hoehn& % Change in

Yahr Total Motor
054.002.00029 Ropinirole Male No 2 69 II.5 94.7
054.002.00209 Ropinirole Male No 2 80 I 160.7
054.023.00042 Ropinirole Male No 23 64 I 133.3
054.002.00032 Placebo Male Yes 2 63 I.5 122.2
054.002.00280 Placebo Male Yes 2 38 I 180.0
054.013.00071 Placebo Male Yes 13 68 II.5 250.0

Among these six patients, four were from Center 2. The finding
was communicated to the medical officer, but nothing specific was
found in the case reports.

Were they really outliers? How could we determine whether these

six patients were indeed “outliers”? There is no standard answer
to this problem, but we offered an “educated guess.” What we
could ask was “Is the result obtained by removing these six

15
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patients significantly different from the results obtained by
removing any other six patients?” The positive answer will assure
us that these six patients should not be included in reaching our
final conclusion. ‘ -

We employed a bootstrap resampling, or empirical approach. Let
X112, X2, Xz, and X,, be random variables defined as the mean
percentage change for ITT as follows

Table 7.2.4 _
Mean Percent Change for ITT

Selegiline Non-selegiline
Ropinirole X;; . X2
Placebo x; 1 X,, .

Define a test statistic as Y=|X,, - Xl /() X2 +1 X02] ) + | Xay -

X |/ (| X22| +]|X;,| ), which is designed to detect the average
discrepancies between selegiline strata. We had y=2.190274 for
the data with the six outliers removed. We then randomly removed
any six patients from the entire dataset with the six “outliers”
included, and computed the test statistic y from the remaining
patients. The process was then repeated 4999 times. These 5000
simulated y’s formed an empirical distribution of Y under the
null hypothesis that removing the six patients was the same as
removing any other six patients. The p-value for y with the six
outliers removed was <0.0001. This again strongly suggests that
these six patients were significantly different from the entire
population.

Einal Model The mean percentage reduction in motor score was
modeled as a linear combination of treatment, center, selegiline
and sex with the six outliers removed from the data set. The
modeling was done for the ITT LOCF data set and ITT completers
(week 24). The Q-Q plots (Figure 54-1,2) suggested that the fits
were adequate. The testing for the difference of treatment effect
between ropinirole and placebo was highly significant for both
data sets:
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Table 7.2.5
Testing of difference of treatment effect

F statigtic d.f p-valueA
LOCF Endpoint 31.19 2 <0.001
Week 24 20.72 1 <0.001

The estimated percentage improvement of motor score were given as
follows:

Table 7.2.6
% Improvement SE
LOCF Endpoint Ropinirole 23.89 3.61
Placebo -1.05% 3.08
Week 24 OC Ropinirole | 35.29 ) 4.20
Placebo 7.96 3.38

'}
*Negative values indicate a worsening of motor function

The results suggested that there was an average improvement of
more than 20% reduction in total motor scores in the ropinirole
group. The model fitted with the protocol spedified effects
treatment, center and selegiline yielded the similar results.

Full View of the Data

We plotted all individual patient total motor scores at baseline,
weeks 4, 12 and 24 in placebo and ropinirole groups, separately
(see A54-2). Although we might not be able to fully fit a
statistical model to this type of data concurrently, we
nonetheless see a decreasing trend in total motor scores in the
ropinirole group, but not in the placebo group.

8. Secondary Efficacy Endpoints

Here only the intention to treatment populatlon LOCF analysis was
summarized in this report.
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8.1 Sponsor’s Analysis

Patient R (303 3 . in UPDRS ]

Table 8.1.1 presents the number and percentage of patients who
achieved at least a 30% reduction from the baseline in the total
motor score of the UPDRS at endpoint in the intention to treat
population. There were a significantly greater percentage of
patients in the ropinirole treatment group who met criteria for
response compared to the placebo group.

Table 8.1.1 _
Number and Percent of Patients with at least a 30% reduction in UPDRS Motor
Score - Intention to Treat Population

Ropinirole Placebo Odds ratio (95%CI)
All Strata 47% {(50/107) 20% (23/118) 4.45 (2.26, 8.78)
Selegiline 56% (30/54) 14% (8/58) 12.13 (4.14,30.53)

Non-Selegiline 3es (20/53) 25% (15/60) 1.87 (0.75,4.40)

There was a significant treatment by selegiline interaction
(p=0.008) . Analysis of the separate strata resulted in a
statistically significant treatment effect in favor of ropinirole
in the selegiline stratum but not in the non-selegiline stratum.

BPatient Improvement (Scoxe of 1 or 2 on CGI Improvement Item)
Thirty-three percent (38/115) of ropinirole patients and 12%
(15/123) of placebo patients achieved a CGI improvement item
score of 1 or 2 at endpoint. There was a significant treatment
effect favoring ropinirole over placebo (odds ratio :4.06, 95%
CI: 2.00,8.22). In the selegiline stratum, 37.9% (22/58)
ropinirole treated patients and 11.5% (7/61) placebo treated
patients achieved improvement on the CGI and in the
non-selegiline stratum, 28% (16/57) of ropinirole treated
patients and 13% (8/62) of placebo treated patients were improved
on the CGI. There was no significant interaction between

selegiline strata and treatment. Therefore, the treatment effect
was similar in both selegiline strata.

; : : Requiring 1-d Re

In the ITT Population, 29% (36/125) of placebo treated patients
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required rescue with l-dopa during the study as compared with 11%
(13/116) of ropinirole treated patients. The odds ratio was 0.3
with a 95% confidence interval of 0.14 and 0.61 indicating a
statistically significant treatment difference in favor of
ropinirole. Similar proportions of patients were rescued in the
separate selegiline strata and similar results were seen in the
efficacy evaluable population.

Num} f patient ith I fficient TI tic R
There was also a statistically significant_.trreatment difference
in favor of ropinirole treatment in the number of patients with
an insufficient therapeutic response. Age of onset was found to
have a significant effect and was thus included in the final
model. 1In the ITT Population, 12% (14/116) ropinirole treated
patients compared with 30% (37/125) of placebo treated patients
met the criteria for insufficient therapeutic response (odds
ratio:0.31, 95% CI:0.15,0.63). Similar proportions of patients
had an insufficient therapeutic response in the separate

selegiline strata and similar results were seen in the efficacy
evaluable population.

8.2 Reviewer’s Comments
Patient Response

This endpoint was actually a transformation of the primary
endpoint, i.e., the mean percentage reduction in motor score.
Transformation of random variables and related analysis are quite
controversial issues in statistics. Once the efficacy testing was
done for the primary endpoint, it seems to make little sense to
carry out the hypothesis testing for the transformed one. The
tabulated percentage results might be helpful for some clinical
interpretation. The reviewer saw no need for the hypothesis
testing.

4ll Other Endpoints
Besides that they all showed results favorable to ropinirole, it

was worth noting that there was no treatment by selegiline
interaction found in these non-motor score related endpoints.
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9. Efficacy Subgroup Analysis
9.1 Sponsor’s Analysis

Presentation of analyses on selegiline strata were included with
the primary and secondary efficacy analysis. Since the majority
of patients are Caucasian, the subgroup analysis for race was not
carried out. Subgroup analyses for sex and age were descriptive
only.

The mean baseline UPDRS motor score was slightly lower for males
compared to females in both treatment groups (males: 17.3 i+ 8.6
ropinirole and 16.8 + 7.9 placebo; femaleés: 18.7 + 9.0 ropinirole
and 19.2 + 8.4 placebo). The mean percentage change from
baseline in UPDRS motor score in male patients and female
patients for the ITT population is presented in Table 9.1.1.

Table 9.1.1
Mean Percent Change for ITT

Female Male
Ropinirole -26.0 -18.4
Placebo 8.6 0.8.

The sponsor also reported in the analysis of the total motor
score at endpoint, adjusted for differences in the baseline motor
score, there was a statistically significant treatment by sex
interaction.

The mean UPDRS motor score at baseline was slightly lower for
patients < 65 years of age compared to patients >65 years of age
(< 65 years: 17.3 i 8.8 ropinirole and 17.3 : 8.6 placebo; >65
years: 18.6 t 8.7 ropinirole and 18.0 + 7.7 placebo). There was a
similar difference between ropinirole and placebo treatment in
the two age groups (< 65 years: -25.3 ropinirole, +0.8 placebo;
>65 years:-16.1 ropinirole, +6.2 placebo). Ropinirole treated
patients in both age groups reported a decrease in the total
motor score indicating an improvement at endpoint compared to the
increase in the placebo group.
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9.2 Reviewer’s Comments

We concluded in the previous section that the six outliers should
be excluded from the final analysis. Since all outliers were
males, one would like to find out the impact of removing outliers
to the sex subgroup analysis. With the six outliers removed,
Table 9.1.1 was changed to

Table 9.1.2.
Mean Percent Change for ITT
Female Male
Ropinirole -26.0 -25.8
Placebo 8.6 -6.8.

The reported interaction of treatment by sex could be due to a
large random variation. There was no meaningful interpretation
for such interaction based on the data. ’

10. The Effect of Censoring

Nearly 30% of patients were censored at the end of the study
(week 24). Out of 241 randomized patients, 225 (107 in ropinirole
group, 118 in placebo group) had at least one post-drug UPDRS
measurement (week 4). At week 24, there were only 72 patients in
ropinirole group and 73 patients in placebo group left for
statistical analysis. The sponsor’s “dropouts® did not account
for all censoring since some patients with l1-dopa rescue were
also classified as “completers.” The reviewer produced the
following table for all censored observations:

Table 10.1.1
Number of censored patients

Ropinirole Placebo
L-dopa rescue only 5 29
Sponsor‘’s Dropouts only 28 : 15
Both 2 1
Total Censoring ) 35 - 45

Most of censoring in ropinirole was due to adverse experiences,
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and most of censoring in placebo was due to insufficient
therapeutic response (including those receiving l-dopa rescue).

. To see the possible effect of censoring on final analysis, we
made the following table of the mean percentage changes of UPDRS
motor score stratified by censoring for each group:

Table 10.1.2
Mean percentage changes at week 4, 12 and 24

Ropinirole Placebo
Censored Non-censored Censored ‘Non-censored
Week 4 2.2 -10.5 -5.3 -3.3
Week 12 -14.7 -29.4 : -6.0 -4.4
Week 24 N/A -29.0 N/A -5.1

There was no evidence suggesting that the censoring in placebo
group introduced a bias favorable to treatment. In ropinirole
group, censoring seemed to occur for patients not responding to
treatment, and introducing a bias favorable to treatment was
possible. However, a trend was suggesting the effectiveness of
treatment in those censored patients. The ITT LOCF analysis also
reached the same conclusion as that for the “completers.” There
was no evidence that the censoring in ropinirole group distorted
the conclusion of effectiveness of ropinirole in improving
patients UPDRS motor function.

1l. Conclusion

This reviewer thinks that this study provides statistical
evidence showing that ropinirole treatment is effective in
improving motor function in early Parkinsonian patients not
receiving concomitant 1l-dopa therapy.
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Non-U.S. Monotherapy Study 032+

1. Introduction

This study was designed to investigate the anti-Parkinson
efficacy and safety of ropinirole in patients with early
Parkinson’s disease. Sixty-three patients were randomized at nine
study centers geographically distributed throughout the United
Kingdom, Belgium, Holland, S. Africa, Italy, and France during a
period from June 1990 to October 1991.

2 Objectives

The primary objective of this study was to evaluate the
anti-Parkinson efficacy of ropinirole versus placebo as
monotherapy in de-novo Parkinsonian patients. The secondary
objective was to evaluate a safe and tolerable dosing regimen for
ropinirole. :

3 Study Design

This was a randomized, multicenter, double-blind, placebo
controlled study of 12 weeks’ treatment duration. Patients were
randomly allocated to receive treatment for 12 weeks with either
ropinirole or placebo, using a 2:1 randomization in favor of
ropinirole.

Assessments of efficacy and safety were undertaken after 1, 2, 3,
4, 6, 8, 10 and 12 weeks of treatment. The study allowed for
ropinirole to be taken at doses in the range 1.0 mg to 10.0 mg
daily, in two divided doses. All patients started at a dose of
0.5 mg b.i.d. (day 1) followed by incremental dose
increases, in 0.5 mg steps, on days 8, 15, 22, 29 and 43. On
days 57 and 71 the dose could be increased in increments of
0.5 mg or 1.0 mg at the discretion of the investigator.

*In this report, the reviwer’s analyses are in Italic font. 23
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4. Patient Disposition

A total of 63 patients was recruited into the study from nine
centers in six countries. Most patients (34, 54.0%) were
recruited at study centers in the UK. The distribution of
patients by center is shown in Table 4.1.1.

Table 4.1.1
Number of patients by country and center

Center Details Treatment Group . Total

Center No Country Investigator Ropinirole Placebo

1 UK Abbott 6 4 10
2 UK Brooks 3 1 4
3 UK Lees 6 3 9
4 UK Sagar 8 3 11
5 Belgium Ebinger 0 1 1
€ Holland Roos 4 2 6
7 S. Africa Philcox 4 3 7
8 Italy Nappi 3 2 5
9 France Rascol 7 3 10
Total 41 22 63

The numbers of patients randomized and the number who completed
treatment with either ropinirole or placebo are shown in Table
4.1.2.

Table 4.1.2
Number of patients randomized and completing the study
Study Stage Treatment Group - Total
Ropinirole Placebo
Randomized 41 22 . 63
Completed Study 36 (87.8%) 19 (86.4%) 55
valid for Efficacy Analyses 30 (73.2%) 16 (72.7%) 46

Table 4.1.3 presents demographic details of the study population.
Table 4.1.3 Deniographic details ’

Demographic Parameter Treatment Group
Ropinirole Placebo

Total number of patients 41 - 22

Males 18 (43.9%) 14 (63.6%)

Females 23 (56.1%) 8 (36.4%)

Mean age + SD (years) $9.2 + 9.4 56.5 ¢ 10.3
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Age range (years) 38-74 36-72

Mean height :+ SD (cm) 166.6 + 7.9 168.5 ¢+ 10.3
Height -range (cm) 150-179 150-191
Mean weight + SD (kg) 69.2 + 12.6 71.7 £ 12.5
Weight range (kg) . 38-102 46-98

The mean duration of Parkinson's Disease was 28.3 months (SD
23.9, range: 4 to 109 months) for ropinirole group patients,
compared with a mean duration of 25.8 months (SD 17.6, range: 5
to 77 months) for patients in the placebo group.

5. Efficacy Parameters

The assessment of anti-Parkinsonian activity was primarily

by use of the motor score of the Unified Parkinson's Disease

Rating Scale (UPDRS). A responder was defined as a patient
with at least a 30% reduction in UPDRS motor score.

Secondary measures of efficacy were the finger taps test, the
Clinician’s Global Evaluation (CGE), and scores for the mental

section of UPDRS and Activities of Daily Living (ADL) section of

the UPDRS.

6. Concomitant Modicnﬁionu

Concomitant medications taken most frequently (in > 10% of
patients) during the study are shown in Table 6.6.1.

Table 6.1.1
Concomitant medication received by >10% of patients in either group

Medication Treatment Group

Ropinirole (n=41) Placebo (n=22)
Selegiline 8 (19.5%) 7 (31.8%)
Amantadine 6 (14.6%) 8 (36.4%)
Paracetamol 5 (12.2%) 2 (9.1%)

L-dopa was taken by one patient in the placebo group.
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7. Sponsor’s Efficacy Results
7.1 Data Sets:

Data from the intention-to-treat and efficacy-evaluable
populations were analyzed. The intention-to-treat population LOCF
analysis was the primary analysis that included all patients. 1In
the efficacy-evaluable population, 46 patients (30 in the
ropinirole treatment group and 16 in the placebo group) were
included in the (post-dose) analysis at visit 10.

Z.2 Primary Analysis
7.2.1 P LS ified Analvai

In the protocol last modified by 4th January, 1991, the sponsor
stated that the ITT LOCF analysis and the week 12 OC analysis
would be carried out for response rate. Response rates would be
presented with 95% confidence intervals for differences in
response rates.

The sponsor did not specify any statistical methods in the
protocol.

71.2.2 Response Rate Apnalysis

The total motor examination score was calculated as the sum of
the 14 individual motor examination components (numbers 18-31) of
the UPDRS. For those parameters measured on both sides of the
body, the side with the worst score at baseline was used in the
analyses. 1In analyses investigating the chronic effect af study
medication on motor score, the parameters were calculated on the
same side throughout the study. If both sides had the same score
at baseline, then the reduction in the total motor score was
calculated for both sides and the patient was classified as a
responder if he or she showed sufficient improvement (at least
30% reduction in score) on either side.

Intention-to-trxeat Population

Twenty-nine patients (70.7%) in the ropinirole treatment group
achieved a 30% redection in motor score at the endpoint compared
with 9 (40.9%) in the placebo group. This difference was
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significantly in favor of ropinirole (p=0.021, chi-square test;
C.I. (5.0%, 54.6%)). The numbers of patients classified as
responders at the time of each visit are summarized in Table

7.2.1.
Table 7.2.1
Number of patients responding to treatment (intention-to-treat population)
Visit Treatment Group p-value at
Ropinirole Placebo LOCF endpoint
n (%) N n (%) N

Visit 6 (week 4) 21 (52.
Visit 10(week 12) 24 (72.
LOCF endpoint 29 (70.
Key: n (%) = number and percent

%) 40 9 (40.9%) 22

) 33 8 (47.1%) 17

%) 41 9 (40.9%) 22 p=0.021

ge of patient responding; N = total number of

Efficacy-evaluable Population

Forty-six patients (30 in the ropinirole treatment group and 16
receiving placebo) were included in the efficacy evaluable
analysis at visit 10. Eleven (26.8%) ropinirole-treated patients
and six (27.3%) placebo group patients were excluded from the

analysis of the primary ef
dose) . At visit 10 (post-d
patients on ropinirole wer
with 8 (50.0%) of the 16 e
The difference between tre
significant (p = 0.066, ch
The numbers of patients cl

icacy parameter at visit 10 (post

se), 23 (76.7%) of the 30 evaluable
classified as responders compared
aluable patients in the placebo group.
tment groups was not statistically
-square test) (C.I. (-2.1%, 55.5%)).
ssified as responders at the time of

each visit are summarized in Table 7.2.2.

' Table 7.2.2
Number of patients responding to treatment (efficacy-evaluable population)

Visit Treatment Group
Ropinirole

n (%)
Visit 6 (week 4)

Key: n (%) = number and percent
patients evaluated.

21 (55.3%) 38
Vigit 10(week 12) 23 (76.7%) 30

p-value at
Placebo Visit 10
N n (%) N.
8 (40.0%) 20
8 (50.0%) 16 p=0.066

ge of patient responding; N = total number of

Formal model fitting was carried out using logistic modeling.

The chosen model contained
selegiline. The treatment
investigated because all tl

the following terms: treatment and
by selegiline interaction could not be
he ropinirole patients treated with
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selegiline were classified as responders. The odds ratio after
fitting this model is shown below.
Log Odds 0dds Ratio 95% C.I. for Odds Ratio
1.57 4.83 (1.44, 16.20)

The sponsor reported a significant treatment by country (UK vs.
non-UK) interaction in the efficacy-evaluable population. The
odds ratio from fitting the model: treatment + selegiline +
country for the efficacy-evaluable population is shown below.

Log 0dds 0dds Ratio 95% C.I. for 0Odds Ratio

1.67 5.32 - (1.13, 24.84). = .-

2.2.3 Total Motor Score Analysis

In this analysis, total motor score was caldulated by using hﬁ;h

the left and right side scores.
Intention-to-treat Population

At the end of baseline period, the mean total motor score in the
ropinirole group was 18.6 compared with 19.9 in the placebo
group. At the LOCF endpoint, the mean change in the total motor
score from baseline was -43.4% in the ropinirole group compared
with -21.0% in the placebo group. There was a statistically
significant difference between the two treatment groups (p=0.018,
F-test; C.I. (-40.8%, -4.0%)). The mean percentage changes from
baseline at each visit are shown in Table 7.2.3.

Table 7.2.3
Mean percentage change from baseline in total motor score (intention-to-treat
population)

Visit Ropinirole Placebo p-value
Score n Score n
Visit 6 (week 4) -31.69 40 -16.62 22
Visit 10(week 12) -45.83 33 -32.75 17
LOCF endpoint -43.37 41 -20.99 22 p=0.018
Eff] _ luable P lati

At visit 10 (post dose), the mean change in the total motor score
from baseline in the efficacy-evaluable population was -49.5% in
the ropinirole group, compared with -35.3% in the placebo group,
giving a non-statistically significant difference between the two
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treatment groups (p = 0.117, F-test; C.I. (-32.1%, 3.7%)).
The mean percentage changes from baseline at each visit are shown
in Table 7.2.4.

Table 7.2.4
Mean percentage change from baseline in total motor score
. (efficacy-evaluable population)

Visit Ropinirole Placebo p-value at

Score n Score n Visit 10
Visgit 6 (week 4) -32.70 38 -15.24 20 - - -
Visit 10(week 12) -49.53 30 -35.30 16 0.117

Similar to Study 54, the sponsor stated that the plots of motor
score confirmed that there was a strong relationship between
endpoint and baseline motor score, and that regression lines
could be fitted through the origin. On the assumption that
treatment effect will be proportional to baseline score, models
fitted as regression lines through the origin will provide a
clinically relevant interpretation of the data, as healthy
individuals would not be expected to get worse. A regression
coefficient of 1.0 would indicate no change in motor score during
the study. If the degree of improvement is measured by the
reduction compared with 1.0, an improvement of 30% or more is
equivalent to a regression coefficient of 0.7 or less.

The sponsor reported there was a significant treatment by
selegiline interaction in the final model. The final model
consisted of the following terms: treatment, selegiline,
treatment by selegiline interaction. Due to the significant
treatment by selegiline interaction (which was not seen in the
original analysis), the results are now presented separately for
each selegiline stratum.

Ropinirole Placebo

Ratio SE Ratio SE
Selegiline 0.158 0.1133 0.792 0.0841
Non-selegiline 0.692 0.0448 0.881 0.0612

Treatment effects and 95% confidence intervals (C.I.) were
calculated within each selegiline stratum. For the selegiline
group the treatment difference was -0.634 (95% C.I. (-0.915,
-0.353)) and for the non-selegiline group the treatment
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difference was -0.189 (95% C.I. (-0.329, -0.049)). The
improvement was considerably larger for patients treated with
both ropinirole and selegiline (84%, compared with 31% in the
ropinirole/non-selegiline group, 21% in the placebo/selegiline
group and 12% in the placebo/non-selegiline group) . The combined
analysis in the intention-to-treat population at endpoint are
shown below.

Treatment Ratio Estimate SE
Ropinirole 0.425 0.0610

Placebo 0.837 0.0519

7.2.4 Additional Sul Analvai

In addition to the interactions reported in 7.2.2 and 7.2.3, the
sponsor reported the following:

Use of Selegili

For response rates analysis, there was no significant treatment
by selegiline interaction in either the intention-to-treat
population or the efficacy-evaluable population.

By Country Analysis

Here only UK and non-UK were considered. In the ITT population,
there 'was no significant treatment by country interaction for
both response rate analysis and percentage change from baseline
analysis.

In the efficacy-evaluable population, there was a significant
treatment by country interaction for the response rate analysis.
There was no significant treatment by country interaction for the
percentage change from baseline in the total motor score
analysis.

2.3 Secondary Efficacy Parameters
21.3.1 Fingex Taps

The mean percentage change from baseline in the number of finger
taps at week 4 and 12 and at endpoint is shown in Table 7.3.1.
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Table 7.3.1
Mean percentage change from baseline in number of finger taps

(intention-to-treat population)

Visit Treatment Group p-value
Number Ropinirole Placebo
n n
Vigit 6 (week 4) 14.72 37 16.92 22
Vigit 10 (week 12) 24.38 32 18.23 17

LOCF endpoint 20.94 40 17.47 22 NS (0.85)

(efficacy-evaluable population)

Visit Treatment Group p-value at

Number ] Ropinirole Placebo Vigit 10
n n

Vigit 6 (week 4) 14.96 35 14.16 20

Visit 10 (week 12) 25.03 29 20.02 16 NS

There was no statistically significant difference between the
two treatment groups (p=0.850, Mann Whitney test).

7.3.2 Clinician’s Global Eval .

For the Intention-to-treat population, twenty-nine of the 41
patients (70.7%) receiving ropinirole showed an improvement in
their Parkinson's disease symptoms at endpoint, compared with 9
of the 22 patients (40.9%) receiving placebo. There was a
statistically significant difference between the two treatment
groups (p=0.021, Chi-square test).

For the efficacy-evaluable population, twenty-six of the 33
patients (78.8%) receiving ropinirole showed an improvement at
visit 10 compared with 9 of the 18 patients (50.0%) receiving
placebo giving a statistically significant difference between the
two treatment groups (p=0.034, Chi-square test).

7.3.3 Othex Secondary Efficacy Parametexrs
For the mental component and activities of daily living component

of UPDRS, there were no statistically significant differences
between the two treatment groups.
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8. Reviewer’s Analysis and Comments
8.1 Sample Size

The number of patients, 63, is relatively small. The sponsor
calculated the sample size aiming to detect 40% difference in
response rate between treatment groups. With large variations
observed in the data, the sample size might not be large enough
to address the issues concerning some confounding factors, such
as treatment by -selegiline, or treatment by country interactions.

8.2 1 ot in_Pri BEf] analyai

The sponsor did not use the UPDRS motor scores consistently. In
the response rate analysis, the sponsor only used worst sides for
those scores with right and left sides. While in the total motor
score analysis, the sponsor used all measurements. '

 The responder variable in response rate analysis was simply a
transformation of the mean percentage reduction of total motor
scores from baseline. As this reviewer pointed out in the Review
of Study 54, the transformation of a random variable and its
related analyses are coantroversial issues in statistics.
Simultaneous use of both original variable and its transformation
in testing the same hypothesis could produce conflicting results.
The present study provides an example to illustrate this point.
The following are summaries of the interactions reported by the
sponsor.

‘ Table 8.2.1
Interactions in Efficacy Evaluable (OC) Analysis

Interactions of treatment by

Selegiline Country
Response Rate No Yes
Total Motor Score Analysis Yes No

The response rate analysis and the total motor score analysis
were both based on the same total motor score measurements. It
ig clear to see that the above results are nothing but sporadic.
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This reviewer decided to review and analyze the efficacy result
based on total motor score analysis, which uses all 27 UPDRS
motor scorés. The mean percentage reduction of total motor scores
from baseline will be studied. Since this was a primary analysis
in Study. 54, the two studies would be more comparable.

8.3 Checking the Data Set

The stem-leaf plot of ITT LOCF data set revealed that there might
be an outlier with the mean percentage reduction as high as
127.27.

Table 8.3.1
N = 63 Median = -40
Quartiles = -62.5, -B.51064

Decimal point is 1 place to the right of the colon

-10 : O

-9 : 620

-8 : 90

-7 : 999610
-6 : 9873
-5 : 764000
-4 : 7666210000
-3 : 999652
-2 : 521

-1 : 442220
-0 : 9644
0 : zzz58
1 : 2337
2 :0
3
4 : S

High: 127.2727
The patient profile is as follows

ID Treat. Sex Race Dur.Dis. H&Y Age Country Concom. Med.
68 Placebo F Cau 46 mos II 66 Holland None

In the following sections, the main analyses will be done with
and without this possible outlier.
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8.4 IIJCEI:E:EZ':IJ i"i EI A 1 .

This reviewer was puzzled by the high mean percentage reduction
of total motor score in the placebo group. They are -20.99 % for
ITT LOCF data and -35.30% for efficacy-evaluable OC data set
(Tables 7.2.3 and 7.2.4). These improvements are even better than
the treatment group in Study 54 (around -20%).

8.4.1 Concomitant Medications

A noticeable difference betwecen this study and Study 54 is that
there were a considerable number of patients on Amantadine, see
Table 6.1.1. After consultation with the medical officer, this
reviewer decided to look into this matter further. There were no
records of ID of those patients on Amantadine in the sponsor’s
report and electronic ‘data sets. This reviewer called the sponsor
and received a fax of those patients’ ID’s from the sponsor. The
following table presents the mean percentage reductions of total
motor scores in two treatment groups gtratified by the Amantadine
use for ITT LOCF data set.

Table 8.4.1
Amantadine Use
No ‘ Yes
Ropinirole -40.01 -56.75
Placebo -12.56 -28.54

Although it seems that Amantadine patients have high percentage
reductions in total motor scores, a further analysis is needed to
see whether this is possible due to chance. There is a similar
question related to selegiline use.

8.4.2 Evaluations of Subgroup Analyses

Similar to the bootstrap method proposed in Review of Study 54,
we will evaluate the subgroup analyses concerning concomitant
medications empirically. We will also evaluate the possible

interaction of treatment by country reported by sponsor.

Similar to what we did in the review of Study 54, let X,;, X,
X, and X,, be random variables as follows
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Mean Percent Changes

Stratum 1 Stratum 2
Ropinirole Xi1 X3
Placebo X2 Xa3.

Define the test statistic as Y=|X,, - Xy |/ (| X +|X0|) + |Xa2 -
Xa|/ (| X25| +| X21| ), which is designed to detect the average
discrepancies between strata. The bootstrap. samples x*,;, x°;,,
x";;, and x*,, were generated under the null hypothesis that there
was no difference between strata, and y' was then calculated.
This procedure was repeated 4999 times. The 5000 y's formed an
empirical distribution under the null hypothesis and the p-value

for observed y was calculated with this empirical distribution.

This method was applied to evaluate the subgroup analyses
concerning interaction of treatment by amantadine, selegiline,
and country. The following table presents the results

Table 8.4.2
Mean percentage change for ITT LOCF

Amantadine _ Selegiline Country

No Yes No Yes UK Non-UK
Ropinirole -40 -58 -35 -75 -42 -43
Placebo -13 -27 -13 -29 -30 -5
y = 1.078 1.522 1.888
Bootstrap
p-value 0.516 0.292 0.126

* The values of mean percentage changes are rounded.

The same analyses with the outlier (see 8.3) removed yielded
similar results.

Although we have no evidence for the existence of interactions of
treatment by amantadine, selegiline and country, these non-
significant results should be interpreted cautiously due to the
small sample size of the trial. We probably cannot address these
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issues adequately due to the lack of power of these tests.
Since the high mean percentage reduction in placebo group is
likely related to some confounding factors, we probably cannot
address this matter adequately either.

There is a large imbalance in male and females patients between
groups (see Table 4.1.3). The sponsor did not provide the related
subgroup analysis. This reviewer carried out additional subgroup
anaiysis concerning sex. There are similar mean percentage
reductions in motor score in ropinirole patients (-42.8% in the
females, -42.3% in the-males). In placebo patients, males have-
higher percentage reductions (-25.6%) than females (-3.6%). This
difference, however, is not statistically significent by a
similar empirical evaluation.

8.5 EFE] Evaluati

We will evaluate efficacy by the similar empirical methods to

produce the result in contrast to those in Section 8.4.2.

; r lon-to-T LOCF Apalvei
Qverall Test

To test overall difference between the two treatment groups
regardless of covariates, we take a test statistic as the
difference of means of percentage reductions of total motor score
of two groups. The empirical distribution is generated under the
null hypothesis that there is no difference between two groups.
The p-values for the full data and one with the outlier removed
are 0.012 and 0.0434, respectively. '

ot fied Test

To allow for covariates, we carry out the stratified empirical
test for covariates amantadine, selegiline, and country.

Let X;;, X;3, X, and X,, be those defined in Section 8.4.2, define
a new test statistic Z =|X,; - Xy|/(|Xy|+|Xu]) + | Xy -

X22| /(1 X12| +| X22| ), which is designed to detect the average
difference between the two treatment groups across strata. The
bootstrap samples x',;, x*,,, x';,, and x',, were generated under the
null hypothesis that there was no difference between two
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treatment groups within each stratum, and z' was then calculated.

This procedure was repeated 4999 times. The 5000 z's formed an

empirical distribution under the null hypothesis and the p-value
for observed z was calculated with this empirical distribution.
The results are summarized in the following

Table 8.5.1
Stratified Efficacy Test for ITT LOCF

Amantadine Selegiline Country

No Yes No Yes UK Non-UK
Ropinirole -40 -58 -35 ~75 -42 -43
Placebo -13 =27 -13 -29 -30 -5
ZzZ = 1.784 1.837 1.888
Bootstrap
p-value 0.0086 0.004 0.0096

The results with the outlier removed are

Table 8.5.2
Stratified Efficacy Test for ITT LOCF (outlier removed)

Amantadine Selegiline Country

No Yes No Yes UK Non-UK
Ropinirole -40 -58 -35 -75 -42 -43
Placebo -23 -27 -23 -29 -30 -19
z = 1.2674 1.3235 1.1324
Bootstrap -
p-value 0.0386 0.0138 0.049
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Conclugion

There is a'statistically significant difference between treatment
groups in favor of ropinirole based on the ITT LOCF data set.

3 5 2 EFFi ) luable OC Analvei
Overzll Tegt

The p-value for the efficacy evaluable population OC data is
0.1328. '

St tified Test
Table 8.5.3

Stratified Efficacy Test for Eff.Bval. OC

Amantadine Selegiline Country

No Yes No Yes UK Non-UK
Ropinirole -46 -62 -41 -79 -48 -79
Placebo -33 ~-34 -26 -50 -43 -21
ZzZ = 0.9067 0.9050 0.9176
Bootstrap
p-value 0.1632 0.0426 0.1132

The significant testing result with the selegiline strata is
likely due to a multiplicity effect. There is no statistically
significant difference between two the treatment groups. However,
small sample size ( 30 in ropinirole group and 16 in placebo
group) might reduce the power of the test to detect the treatment
difference. The censoring might also introduce a bias not
favorable to ropinirole.

5.6 C , €f in Effi Evaluable OC Analvai
To look at the possible censoring effect in the efficacy-

evaluable OC analysis, we produced the following table showing
the mean percentage changes in total motor score at each visit
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stratified by the treatment and censoring, where “non-censored”
patients refer to those in efficacy-evaluable OC data set,
“censored” patients refer to those patients eventually censored
including the four protocol violators.

Table 8.6.1
Mean percentage changes at each visit
Ropinirole Placebo
Visit Censored Non-censored Censored Non-censored
eventually eventually
7 n L ] n L n t n
2 1.71 11 -7.33 30 3.60 6 -14.52 16
3 -22.27 11 -10.61 30 15.63 6 -21.37 16
4 -21.45 10 -17.Q9 30 -4.12 6 -23.86 16
5 -18.95 10 -25.24 30 21.08 6 -25.54 15
6 -27.51 10 -30.79 30 27.83 6 -29.28 16
7 -29.64. 7 -38.24 28 30.65 6 -31.55 16
8 -31.32 3 -43.32 30 15.38 5 -33.41 16
9 -24.76 5 -46.93 29 -16.76 3 -32.64 15
10 -8.18 3 -48.33 30 5.26 1 -33.26 16

It seems that the censoring in placebo group introduced
substantial bias not favorable to ropinirole. The high mean
percentage reductions in total motor score in placebo group might
be attributed to the bias, too.

To have a closer lock, we plotted the percentage reductions vs.
visits for the patients in four groups, see A-32. Figure 32-3
shows that there might be one outlier in censored placebo
patients. This patient is the same patient classified as outlier
in Section 8.3. Removing this patient, Table 8.6.1 becomes
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Table 8.6.2
Mean percentage changes at each visit (outlier removed)

Ropinirole Placebo
Visit Censored Non-censored Censored Non-censored
eventually eventually

% n L n n L ] n
2 1.71 11 -7.33 30 -1.14 5 -14.52 16
3 -22.27 11 -10.61 30 -3.06 5 -21.37 16
4 -21.45 10 -17.09 30 -8.58 5§ -23.86 16
5 -18.95 10 -25.24 30 -5.61 § -25.54 15
6 -27.51 10 -30.79 30 -6.60 S -29.28 16
7 -29.64 7 ~38.24¢ 28 2.23 5§ -31.55 16
8 -31.32 6 -43.32 30 -12.59 4 -33.41 16
9 -24.76 5 -46.93 29 -16.76 3 -32.64 15
10 . -8.18 3 -4@.33 30 5.26 1 -33.26 16

We conclude that the censoring in placebo group introduced a bias
not favorable to ropinirole. The bias, however, might not be the
only reason for the high mean percentage reductions in total
motor score in the placebo group.

8.7 Conclugion

Ropinirole is shown to be significantly more effective than
placebo, as determined by the intention-to-treat analysis of
reduction in motor score of the Unified Parkinson's Disease
Rating Scale. The efficacy of ropinirole is also shown by the
Clinician's Global Evaluation of efficacy, while with the Finger
Tap test, the improvement with ropinirole is less marked. There
is concern on possible interactions of treatment by some
covariates. The sample size of the trial is too small to warrant
a further investigation.
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U.S. Adjunct 'J.'herapy Study 044
1. Introduction

This double-blind, placebo-controlled study was conducted to
investigate the anti-Parkinson efficacy and safety of ropinirole
as adjunct to l-dopa preparations in patients not optimally
controlled on l-dopa. The study was conducted in the continental
USA at sixteen investigational centers during a period from
September 1992 to September 1994. One hundred forty nine (149)
patients were randomized in this trial. C e

2. Objectives

-To evaluate the anti-Parkinson efficacy of ropinirole as
adjunct to l-dopa in Parkinsonian patients;

-To evaluate the safety profile of ropinirole as an adjunct
to l-dopa in Parkinsonian patients;

-To assess the pharmacokinetic profile of ropinirole under
multiple dosing steady state conditions in Parkinson's
disease.

3. Study Design

This was a multicenter, double-blind, randomized, placebo
controlled, parallel group assessment of six months’ treatment
with ropinirole as an adjunct to l-dopa in Parkinsonian patients
not optimally controlled on l-dopa. Patients were randomly
assigned at a ratio of 2 : 1 to receive either ropinirole or
placebo orally following a 1 week placebo run-in phase.
Randomization was stratified within each center accordlng to
concomitant use of selegiline.

4, Efficacy Variables

The primary efficacy endpoint in this study was at least a 20%
reduction in l-dopa dose in conjunction with at least a 20%
reduction in awake time spent “off” from baseline. Patients
meeting both of these criteria were defined as responders. The
primary efficacy endpoint originally described in the protocol
was the mean percentage change from baseline in the total daily
dose of l-dopa. In response to the FDA’s concern that the
reduction in l-dopa on its own was not an optimum endpoint, the
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primary efficacy parameter was modified to the responder analysis
stated above to include a measure of l-dopa sparing (reduction)
and improvémentlin motor fluctuations. This was discussed at the
end of phase 2 meeting in June 1993. The reviewer sees no
protocol -amendment submitted on this change.

Secondary efficacy variables for this study were: mean percentage
reduction in l-dopa dose; the number of patients who maintained a
20% or more reduction from baseline in the total daily dose of
l-dopa; mean reduction in percentage of awake time spent “off”;
the number of patients with at least a 20% reduction in -percent
awake time spent “off”; the number of patients requiring
reinstatement with l-dopa and time to reinstatement following
reduction in l-dopa dose. Patients were defined as having been
reinstated with l-dopa if, at any time during the trial, their
l-dopa dose was reinstated up to or above their baseline level.
In addition, the changes in the severity of Parkinson’s disease
signs and symptoms were assessed by the UPDRS and CGI.

5. Study Medication

Study medication was administered on a t.i.d. schedule with or
immediately after meals. The starting dose (Level 1) was 0.25 mg
t.i.d. followed by dose increases that were separated by a one
week interval. The maximum dose was 8 mg t.i.d. (Level 13). All
patients had to be titrated to at least 2.5 mg t.i.d. (Level 7).
At Level 7 the level of l-dopa dose was reduced in all patients.
This reduction was accomplished by lowering the Sinemet or.
Sinemet CR by ¥ or 1 tablet (Sinemet CR being lowered before
Sinemet). The l-dopa dose was reduced by an additional % or 1
tablet with each subsequent upward titration of study medication.

In the event that symptom control was lost, upward titration of
the study medication was ‘continued without reduction in l-dopa
dose. Patients experiencing no improvement following two upward
titrations of study medication warranted reinstatement of l-dopa.
In the event of dopaminergic adverse experiences, the following
sequence of events was recommended: first, the l-dopa unit dose
was lowered while maintaining the ropinirole dose; second, the
frequency of the l-dopa dose was reduced while maintaining the
ropinirole dose; and third, the ropinirole dose was reduced. If
an unacceptable loss of efficacy resulted from the above actions,
the l-dopa dose was returned to baseline level and, if necessary,
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was increased above the baseline level to maintain adequate
clinical control.

6. Patient Disposition and Key Demographic Data

No. of Patients Ropinirole Placebo
n L n ]
-randomized 95 100.0 54 100.0
-completed trial 74 77.9 35 64.8
-premature discontinuations 21 22.1 19 35.2
-evaluated for ITT 94 98.9 54 100.0
-evaluated for forced l-dopa ITT 83. 87.4 45 83.3
-evaluated for efficacy evaluable 72 75.8 42 77.8
-evaluated for safety 95 100.0 54 100.0
-in selegiline stratum 48 50.5 30 §5.6
-in non-selegiline stratum 47 49.5 24 44.4

* Demography

-percentage of males (%) 63.2 68.5
-percentage of whites (%) 92.6 96.3
mean +SD mean 1SD
-mean age (years) 63.4 + 9.4 63.4 + 11.1
-duration of Parkinson’s disease 8.6 + 4.7 9.4 + 6.3
(years)
-duration of l-dopa (years) 7.3 £ 4.3 7.5 £+ 5.6
-l-dopa dose at baseline (mg) 758.5 + 421.6 B42.6 + 516.9

Sponsor’s Efficacy Evaluation
7. Data Sets Analyzed

The sponsor performed the statistical analysis on the ITT
population using the LOCF, 70% endpoint and week 24 observed
cases (0OC) datasets. The forced l-dopa reduction ITT population
(83/95 (87%) ropinirole; 45/54 (83%) placebo) and the efficacy
evaluable population (72/95 (76%) ropinirole; 42/54 (78%)
placebo) were also analyzed using the LOCF datasets to check the
robustness of the results.

8. Primary Efficacy Parameters

Table 8.1 displays the number and percentage of patients who were
classified as responders in the ITT population. A patient was
defined as a responder if they had at least a 20% reduction from
baseline to endpoint in l-dopa dose and at least a 20% reduction
from baseline to endpoint in percentage awake time spent “off”.
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More patients in the ropinirole group were classified as
responders compared to the placebo group at every week and at
endpoint (27.7% ropinirole vs. 11.1% placebo). The treatment
effect observed at endpoint was statistically significant with an
odds ratio of 4.406 and a 95% CI of 1.533, 12.658. The odds ratio
is based on the odds of being a responder in the ropinirole group
relative to the odds in the placebo group. The 95% confidence
intervals did not include 1, indicating a statistically
significant difference between ropinirole and placebo.

Table 8.1
Number (%) of patients with at least a 20% reduction in l-dopa* dose and at
least a 20% reduction in the percent awake time spent "off"

Ropinirole Placebo
Week .No. of ] No. of 7
Responders Responders
6 0/90 0 1/43 2.3
8 10/79 12.7 2/44 4.6
10 27/81 33.3 6/43 14.0
12 31/80 38.8 4/40 10.0
16 28/717 36.4 5/40 12.5
20 28/72 38.9 5/33 15.2
24 24/75 32.0 6/34 17.7
LOCF endpoint 26/94 27.7 6/54 11.1

*Reductions due to adverse experiences were not included.

The statistical model used to analyze these data was composed of
treatment, selegiline stratum, center and Parkinson’s disease
stage. In the analysis, a significant treatment by selegiline
interaction (p=0.013) was observed which could not be retained in
the model due to a zero responder rate in the placebo,
non-selegiline group

Ropinirole Placebo

n % n £ 4
Non-Selegiline 13/46 28 0/24 0
Selegiline 13/48 27 6/30 20

which caused difficulties in the PROC LOGISTIC procedure in SAS.
Exploratory analyses were undertaken with different responder
definitions. These analyses resulted in the disappearance of the
zero-cell, which when analyzed, resulted in a non-significant
treatment by selegiline interaction. This indicated that the
interaction seen in the original analysis was probably an
artifact of the zero responder rate observed in one group.
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The ITT endpoint analysis was supported by analyses of the 70% -
endpoint dataset and by endpoint analysis of the forced l-dopa
reduction ITT and efficacy evaluable populations. Analysis of
the week 24 OC dataset showed that the treatment effect was not
statistically significant (p=0.062). The odds ratios and 95% CI's
for these analyses are displayed below.

Table 8.2
Odds Ratio 95% CI
ITT-LOCF 4.406 1.533 , 12.658
Forced l-dopa Reduction ITT-LOCF 3.547 1.224 , 10.199
Efficacy Evaluable-LOCF 4.688 1.520 , 14.454
ITT-70% Endpoint 6.230 2.061 , 18.832
ITT-Week 24 OC 2.697 0.908 , 8.014

9. Secondary Efficacy Parameters

Formal hypothesis testing was performed on the LOCF intention to
treat population for the secondary efficacy parameters described
below. The 70% endpoint and week 24 OC datasets were also
analyzed for the ITT population to check the robustness of the
results. Terms for treatment, center and selegiline strata were
always in the final models for the analysis of the secondary
efficacy variables. Other terms were included where discussed.

9.1 20% Reduction in l-dopa Dose

Table 9.1.1 displays the number (%) of patients, by selegiline
strata, who achieved at least a 20% reduction in l-dopa dose from
baseline to endpoint for both treatment groups at endpoint.
Overall, there were more ropinirole patients (48.9%) who achieved
at least a 20% reduction in l-dopa dose compared to the placebo
group (16.7%). The treatment difference observed for all
patients was statistically significant with an odds ratio of
6.059 (95% CI of 2.492, 14.730). The percentage of patients with
at least a 20% reduction in l-dopa dose was slightly higher for
patients receiving selegiline (52.1% ropinirole, 20.0% placebo)
compared to non-selegiline patients (45.7% ropinirole, 12.5%
placebo) .
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Table 9.1.1

The number (%) of patients achieving at least a 20% reduction in l-dopa dose
from baseline to LOCF endpoint

Ropinirole Placebo

n L ] n L ]
Selegiline 25/48 52.1 6/30 20.0
Non-Selegiline 21/46 45.7 3/24 12.5
All Patients 46/94 48.9 9/54 16.7

The reduction in l-dopa dose excludes reductions due to adverse
experiences.

The robustness of the ITT LOCF analysis was supported by analysis
of the forced 1l-dopa reduction ITT population, the efficacy
evaluable population, the week 24 OC, and the 70% endpoint, all
of which indicated a statistically significant treatment effect.
The odds ratio and 95% CI for each of these analyses is shown
below. -

odds Ratio 95% CI

ITT-LOCF 6.059 2.492, 14.730
Forced l-dopa Reduction ITT-LOCF 5.380 2.202, 13.143
Efficacy Evaluable-LOCF 6.737 2.632, 17.247
ITT-70% Endpoint 12.177 4.610, 32.164
ITT-Week 24 OC 3.956 1.550, 10.098

9.2 Mean Percentage Change in l-dopa Dose

The mean percentage changes in l-dopa dose from baseline to
endpoint for all patients across selegiline strata and treatment
groups are displayed in Table 9.2.1. Patients in the ropinirole
group had a larger percentage reduction in l-dopa dose from
baseline compared to the placebo group. This reduction was
consistent across selegiline strata. The observed treatment
difference was statistically significant (p <0.001). The
estimate of treatment difference was -18.858 with a 95% CI of
-28.778, -8.937. The final model included terms for treatment,
selegiline, center group, and PD stage.

Table 9.2.1
The mean percentage change from baseline in 1l-dopa dose at endpoint
Ropinirole Placebo
Mean SD Mean SD
Selegiline ~21.9 37.1 0.4 22.6
Non-Selegiline -16.9 28.8 -6.9 25.6
All Patients -19.4 33.2 -2.8 24.0
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All reductions in l-dopa dose exclude reductions due to adverse
experiences.

The robustness of the endpoint analysis on the intention to treat
population for mean percentage change was supported by analysis
of the 70% endpoint and week 24 OC datasets, and the forced
l-dopa reduction intent to treat and efficacy evaluable
populations. The estimates of treatment difference and 95% CI
for each of these analyses is shown below:

Table 9.2.2

Treatment 95% CI

_ Difference i
ITT-LOCF -18.858% -28.778 , -8.937
Forced l-dopa Reduction ITT-LOCF -20.050% -31.332 , -8.768
Efficacy Evaluable-LOCF -21.071% -33.381 , -8.761
ITT-70% Endpoint -21.441% -33.493 , -9.388
ITT-Week 24 OC -17.599% -26.437 , -8.761

9.3 20% Reduction in Percentage Awake Time Spent "Off"

Table 9.3.1 displays the number of patients with at least a 20%
reduction in the percent awake time spent “off” at the LOCF
endpoint for the intention to treat population, as well as for
the four datasets used to test the robustness of the analysis.
There was a more favorable response in the ropinirole group
compared to the placebo group for all datasets and populations
examined.

The treatment effect observed in the intention to treat
population was found not to be statistically significant. The
odds ratio was 1.817 with a 95% CI of (0.891, 3.702).

Table 9.3.1 .
The number (%) of patients with at least a 20% reduction in the percent awake
time spent "off" at endpoint

Ropinirole Placebo

N ] N ¥
ITT-LOCF 52/88* 59.1 23/52%* 44.2
ITT-70% Endpoint 52/88 59.1 22/52 42.3
ITT-Week 24 OC 39/68 57.4 13/24 54.2
Forced l-dopa Reduction ITT-LOCF 49/80 61.3 19/44 43.2
Efficacy Evaluable-LOCF 44/69 63.8 17/41 41.5

*Six patients had either a missing baseline score for ¥ awake time spent
"off" or a zero ¥ awake value which resulted in a total of 88 patients rather
than 94 ’

**One patient had a zero % awake value and one patient had no post baseline
awake data which resulted in a total of 52 patients, rather than 54
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The week 24 OC showed no significant treatment effect when using
the same model as the ITT endpoint analysis.

9.4 Mean Percentage Awake Time Spent "Off®

Table 9.4.1 displays baseline and endpoint values for the mean
percent awake time spent “off” and the percentage change from
baseline to endpoint. The percentage change was calculated by the
formula 100* (endpoint % - baseline %)/baseline %. In the overall
population, there were reductions in mean percentage awake time
spent “off” from baseline to endpoint in both groups. The mean
percentage change from baseline to endpoint in percent awake time
spent “off” was 9.2% for the ropinirole group and 4.3% for the
placebo group, which would indicate a slight increase in percent
awake time spent “off”. This discrepancy between mean percent
awake time spent “off” and percentage change from baseline was
due to the fact that several patients had low baseline values
which led to large positive percentage changes.

Table 9.4.1
Baseline and endpoint values for mean percent awake time spent "off" and %
change from baseline to endpoint

Ropinirole Placebo
Mean SD mean ¥ Mean SD mean %
change* change*
All Patients
Baseline 39.3 23.3 43.4 21.6
Endpoint 29.3 19.9 +9.2 37.8 20.0 +4.3
Selegiline
Baseline 38.3 22.3 41.3 20.1
Endpoint 25.5 20.3 -13.7 37.1 21.2 +15.1
Non-Selegiline
Baseline 40.3 24.4 46.1 23.6
Endpoint 33.1 18.9 +32.0 38.8 18.8 -10.5
* +indicates an increase percentage awake time spent “off” from baseline to
endpoint and patient worsen clinically; - indicates a reduction from baseline

to endpoint and patient better clinically.

As a result, the model fitting process included the change from
baseline as the response variable with the baseline percent awake
time spent “off” as a covariate in order to account for those
patients entering the study with a low percent awake time spent
“off”. This model gave the following estimate (adjusted means) of
change from baseline in percent awake time spent "off":
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Estimate Standard Error
Ropinirole -11.706 1.921
Placebo -5.090 2.569

with a significant treatment difference of -6.617 with a 95% CI
of (-12.883, -0.350). Analysis of the week 24 OC dataset did not
result in a statistically significant treatment effect, due to
placebo patients with large increases in percentage awake time
spent “off” withdrawing or being reinstated above baseline l-dopa
dose before week 24. Thus, these patients contribute to the
differences in the LOCF analyses, but not in the week 24 OC
analysis. The estimates of treatment difference and 95% CI for
these analyses are displayed below: -

Treatment 95% CI

Difference
ITT-LOCF ) -6.617 -12.883 , -0.350
Forced l-dopa Reduction ITT-LOCF -7.304 -14.006 , -0.602
Efficacy Evaluable-LOCF ~-8.704 -15.961 , -1.446
ITT-70% Endpoint -8.682 -15.334 , -2.029
ITT-Week 24 OC -0.356 -8.587 , 7.876

9.5 Patients Response on CGI Global Improvement Item

The number (%) of patients in each of the individual categories
of the CGI improvement score indicated that more ropinirole
patients were ‘much improved’ compared to placebo patients and,
conversely, more placebo patients were ‘minimally worse’ compared
to ropinirole patients (Table 9.5.1).

Table 9.5.1
The number of patients in each category of the CGI improvement score at
endpoint

Ropinirole Placebo

N ] N %
Very Much improved 2 2.1 o 0
Much Improved 23 24.5 6 11.3
Minimally Improved 30 31.9 11 20.8
No Change 27 28.7 21 39.6
Minimally Worse 8 8.5 11 20.8
Much Worse 4 4.3 4 7.6
Very Much Worse 0 0 0 0

Patients were classified as having an improvement if their CGI
score was minimally improved or better and were classified as no
improvement if otherwise. The odds ratio and 95% CI for the
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analysis of CGI improvement are shown below.

Table 9.5.2
Odds Ratio 95% CI
ITT-LOCPF 2.981 1.462 , 6.080
Forced l-dopa Reduction ITT-LOCF 2.846 1.333 , 6.079
Efficacy Evaluable-LOCF 3.061 . 1.372 , 6.831
ITT-70% Endpoint 4.185 1.974 , 8.873
ITT-Week 24 OC 2.236 0.862 , 5.799

The sponsor reported the significant treatment by selegiline
interaction in these analysis.

9.6 Patients Reinstated Back U§ To or Above Their Baseline
l-dopa Dose

‘Table 9.6.1 displays the number of patients who were reinstated

back up to or above their baseline l-dopa dose for all patients
and across selegiline strata. Overall, there were fewer patients
reinstated in the ropinirole group compared to the placebo group.
The treatment effect observed for all patients was statistically
significant (p<0.0001). The odds ratio was 0.229 with a 95%
interval of 0.097, 0.545. The fitted model contained terms for
treatment, selegiline, center grouping, disease duration, PD
stage, and the selegiline by center grouping interaction.

There were some differences in the percentage of patients
reinstated back up to or above the baseline l-dopa dose across
the selegiline strata, but in both strata fewer ropinirole
treated patients were reinstated compared with placebo treated
patients.

Table 9.6.1
The number (%) of patients reinstated back up to or above their baseline
l-dopa dose
Ropinirole Placebo
N £ 4 N £
-Selegiline 12/48 25.0 14/30 46.7
Non-Selegiline 10/47 21.3 9/24 37.5
All patients 22/95 23.2 23/54 42.6

9.7 Efficacy Subgroup Analysis

Descriptive subgroup analyses for gender and age were provided
for the primary and secondary efficacy variables. The results
were consistent with those in the ITT LOCF analyses. Age group
and gender were considered as covariates in analyses of primary
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and secondary efficacy variables. There were no statistically
significant treatment by age or treatment by gender interactions
identified in these analyses.

10. Reviewer’s Analysis and Comments
10.1 Question on Primary EBfficacy Parameter

This reviewer extracted the relevant components from the
sponsor’s datasets and carried out a hypothesis testing on
whether the two factors, 20% reduction in l-dopa and 20%
reduction in awake time spent “off”, are independent. The p-
values are 0.6361 for the ropinirole group and 0.129 for the
‘placebo group, respectively. The independence hypothesis of the
two factors is not rejected. Under the assumption of the
independence, the proportion of patients with 20% reduction in 1-
dopa and 20% reduction in awake time spent “off” will be the
product of the proportion of patients with 20% l-dopa reduction
and the proportion of patients with 20% reduction in awake time
spent “off”. In this study, the proportion of patients with 20%
reduction in l-dopa in ropinirole group is significantly higher
than the placebo group (48.9% ropinirole vs. 16.7% placebo.)
There is no significant difference between proportions of
ropinirole and placebo patients with 20% reduction in awake time
spent “off” (59.1% ropinirocle vs. 44.2% placebo.) The significant
testing result of compound parameter is mainly due to the. large
difference in l-dopa reduction. It is easy to see that even if we
hypothetically let ropinirole group worsen than placebo group in
reduction of awake time spent “off” , say 30% ropinirole vs. 50%
placebo, the proportions from modified responders would still be
favorable to ropinirole.

After consultation with Drs. Katz, Rouzer-Kammeyer and Chi, this
reviewer decided to review this trial in two aspects sgeparately:
1) Whether the ropinirole group had a significant reduction in 1-

dopa use; 2) Whether ropinirole group was clinically worse than
the placebo group.

10.2 Reduction in L-dopa Use
The sponsor provided evidence showing that there was a
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significant reduction in l-dopa from baseline in ropinirole
group, see Sections 9.1 and 9.2.

The mean percentage change in the total daily dose of l-dopa in
Section 9.2 was the primary efficacy parameter in protocol
amendment 3 dated on August 7, 1992. In the protocol, the sponsor
proposed that the efficacy parameter would be analyzed as a
generalized linear model to take account of treatment, selegiline
strata and center. In this NDA submission, the sponsor included
the Parkinson’s disease status in the final model. The similar
efficacy conclusion, however, still holds (with p-value < 0.001)
if only those protocol specified factors are included.

10.3 Comparing Clinical Outcomes

Besides sponsor‘’s secondary endpoints, reduction in awake time
spent “off” and the CGI improvement, this reviewer also examined
the total motor scores of UPDRS that was a primary efficacy
parameter in monotherapy study.

10.3.1 Reduction in Percentage Awake Time Spent “off”

Define a responder as at least 20% reduction in percentage awake
time spent “off”, the sponsor’s analysis shows that the
ropinirole group has a high rate of response although it is not
statistically significant, see Section 9.3.

In Section 9.4, the sponsor analyzed the percentage awake time
spent “off” in its original continuous form. Table 9.4.1 shows:
that there is an inconsistency in percentage reductions in
different selegiline strata. The ropinirole group did little
worse than the placebo group (9.2% vs. 4.3%.) The sponsor did an
analysis with a covariate adjustment to show that the ropinirole
group was better in ITT LOCF analysis. This reviewer would not
comment on the merit of this analysis. This reviewer, however,
agrees with the sponsor that the conflicting picture in Table
9.4.1 was mainly due to several patients with large positive
percentage changes. This is similar to the gituation in Study 54
where a few outlier produced a conflicting picture on interaction
of treatment by selegiline. Since the mean is not robust to some
extreme values of outliers, we calculated the median of the
percentage awake time spent “off”, the result is in the
following,
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Table 10.3.1
Median of % change in awake time spent “off” from baseline to endpoint

Ropinirole Placebo
Selegiline -35.35 : -15.08 ¢
Non-Selegiline -28.39 -15.08

Based on the medians of the percentage changes in awake time
spent “off”, we see that ropinirole group is no worse than the
placebo group.

10.3.2 CGI Global Improvement

The sponsor showed that the ropinirole group did better than
placebo group in CGI improvement item, see Section 9.5.

10.3.3 Total UPDRS Motor Scores

Patients have different total UPDRS motor scores when they are in
“*on” or “off” status. The means of total UPDRS motor scores were
calculated for “on” and “off” statuses separately.

Table 10.3.3
Means of total UPDRS scores at baseline and LOCF endpoint for ITT population

Ropinirole Placebo

on Ooff On Off
Baseline 20.13 38.12 18.58 33.80
LOCF endpoint 18.07 30.16 17.71 32.33

Figures 44-1 to 44-4 are the plots of total UPDRS motor scores at
week 0, 4, 12, and 24 for all patients. From the table and the
plots, we see no trend of increasing total UPDRS motor scores in
both ropinirole and placebo groups.

10.4 Selegiline Interaction

No significant interaction of treatment by selegiline was seen in
this study. For the discrepancy of mean percentage changes of
awake time spend “*off” between selegiline and non-selegiline
group (Table 9.4.1), this reviewer provided alternative
calculation by using median instead of mean. The observed
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discrepancy was then no longer existed. This reviewer thinks that
the observed discrepancy is mainly due to the excessive
variations presented in the data.

10.5 Conclusion

There is a statistically significant reduction in l-dopa dosage
in ropinirole group. There is no evidence found that the patients
'in ropinirole group have worsened clinical outcomes compared with
the placebo group.
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1. Introduction

In this NDA submission two animal carcinogenicity studies, one in rats and one in
mice, were included. The objective of these studies was to evaluate the carcinogenic potential
of ropinirole in rats and mice when administered orally at some selected dose levels. The
length of these studies is 2 years for both rats and mice. The entire study was done by

species and by sex.

2. The Rat Study
The Sponsor’s Analysis
2.1 Design

Two separate experiments, one in female and one in male rats, were conducted. In these
experiments, ropinirole was given daily, by oral gavage, to male and female (70/sex/group) rats
at dosages of 1.5, 15 or 50 mg/kg/day (doses expressed as the base) for approximately 23 months
(706-709 days). Two additional groups (70/sex) received an equivalent volume (10 ml/kg) of
vehicle (purified water). The rats were randomly assigned by rank body weight to one of the 5
groups. All surviving animals were necropsied over a 4-day period (days 707 to 710).

All rats were observed at least once daily for mortality, convulsions and morbidity. A
palpable mass examination was performed monthly. The selected tissues (see sponsor’s report
for the list) were examined microscopically for all rats in both control groups and the high-dose
group and for all decedent rats in the low- and mid-dose groups. For low- and mid-dose group
rats in the terminal kill, the following tissues only were examined: eye, liver, ovaries, pituitary,
testes with epididymides and macroscopic lesions.

2.2 Survival Data Analysis

The probability of survival was estimated using the product-limit method of Kaplan and
Meier. The survival curves were compared using the log-rank test, firstly to test for an overall
difference among all five groups and secondly to compare pairwise the treated groups to the
combined controls.

Survival times in male and female rats receiving ropinirole did not differ significantly
from those in the control groups, with the exception of the female 15 mg/kg dose group. When

compared to the combined controls the female 15 mg/kg dose group’s survival rates were
significantly higher than that of the controls (p <0.001).

2.3 Tumor Data Analysis
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The analysis of incidental tumors was done by using the Hoel Walburg method. For fatal
tumors, the data was analyzed by the log-rank test. For each tumor where lesions were recorded
as incidental in some rats and fatal in others, Peto’s method is used to combine the results of
analyzing tumors using the Hoel Walburg method and fatal tumors using the log-rank test. See
Gart et. al (1986) for details of these methods.

‘When the total numbers of observed lesions were between 3 and 10, analysis was only
performed on the overall incidence, not adjusting for any differences in survival. A Cochran-
Armitage linear trend test was performed using an exact permutation distribution and pairwise-
comparison between groups were made using a Fisher’s exact test. Tumors with an incidence of
two or less, across all five groups, were not formally tested.

The test did not show statistically significant positive trend in incidence of any of the
tested tumor types for female rats. There were two individual tumors types in males for which
the test for trend were statistically significant (p < 0.05): Skin: fibroma [B] and Testicular
interstitial cell tumor [B]. Thesponsorswedthattheslgmﬁcanttwungmultforshnﬁbmmas
was marginal.

The Reviewer’s Analysis

The reviewer independently performed analysis on the survival and tumor data. All data
used in the reviewer’s analysis were provided by the sponsor on the floppy diskettes in the
“Biometrics” format, except for the body weight data that were taken from the sponsor’s hard
copy submission.

2.4 Survival Data Analysis

The purposes of the survival data analysis were: (1) to examine the significance of the
differences in survival among the treatment groups (i.c., homogeneity test), and (2) to determine
the significance of positive or negative dose-mortality trend (i.e., dose-mortality trend test). The
Cox test statistic and the generalized Kruskal-Wallis test statistic were used. The background for
these tests is found in Lin et. al. (1994) and Thomas et. al. (1976). -

The intercurrent mortality data of rat study are given in Table 1. The plots of Kaplan-
Meier estimates of the survival probabilities of female and male rats are given in Figures 1 and 2,
respectively. The result of the homogeneity test and dose-mortality trend test for comparing four
groups of survival distributions (Control, Low, Medium and High) are given in Table 2. The
results of pairwise comparisons among those groups are given in Table 3.

For female rats, the medium dose group had a better survival rate compared with the
other groups (Figure 1), and the homogeneity test was significant (p < 0.05, Table 2). However,
there were no significantly positive dose-mortality trends being detected. For male rats, although
it looks like the medium dose group had a high earlier mortality rate, the differences in survival
among the four groups were not statistically significant, and there were no significant dose-
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not statistically significantly different.

2.5 Tumor Data Analysis

In the tumor data analysis, the tumors were classified as either fatal (Jethal) or non-fatal
(non-lethal) type. In the analysis for a selected tumor, the significance of dose-tumor positive
linear trend was our primary interest. Using the method of Peto et al (1980), the reviewer
applied the death-rate method to fatal tumors and prevalence method to non-fatal tumors. The p-
values of these tests were evaluated by an exact permutation method. For tumors that caused
deaths for some, but not all rats, a combined test was performed. The combined test used the Z-
statistic which was assumed to follow a standard normal distribution. This test was referred to as.
the asymptotic test in the following context. The details of these tests can be found in Lin et. al.
(1994). For those types of tumors not examined in the terminal kill (low and medium dose
groups), additional pairwise tests (control vs high dose) were performed. To adjust p-values for
the effect of multiple testing, a rule proposed by the Division of Biometrics, CDER/FDA was
used in the review. This rule says that in order to keep the false-positive rate at the nominal level
of approximately 0.1, tumor types with a spontaneous tumor rate of < 1% (rare tumor) should be
tested at a 0.025 significance level, otherwise (common tumor) a 0.005 significance level should
be used.

The p-values of the tested tumor types for female and male rats are given in Tables 4 and
5, respectively. The time intervals used were 0-370, 371-552, 553-643, 644-706 days and
terminal sacrifice. Note that the reviewer's decision on significance of trend for tumors that were
either fatal or non-fatal to all rats (MSFLG=5) relied on the p-values of exact permutation tests.
For other tumors (MSFLG=m), the p-values of asymptotic tests were used.

There were no statistically significant positive linear trends detected in female rats. For
male rats, there was one tumor type, Testicular interstitial cell tumor [B], showing a significant
positive linear trend, which was also reported by the sponsor. The testing result is as follows:

Sex Tumor/Site
Male - Testicular Tumor Incidence
interstitial
cell tumor .
Exact p- Asymptotic Ctrl Low Med High
value p-value
0.0000 0.000 5/140 2 12 32




Forskinﬁbromasreportedbyﬂxesponsor,thetuﬁngr@:ltisgivenasfollows,

Sex Tumor/Site
Male Skin fibroma Tumor Incidence
Exact p- Asymptotic Ctrl Low Med High
value p-value
0.0168 0.01155 4/140 4 7 7
0.0156 0.00510 Pairwise comparison between control and high dose groups

Since the spontaneous tumor rate in the control group was 2.857% (4/140), the cut-off p-value of
0.005 was used to determine that there was no statistically significant dose-tumor positive trend

for this type of tumor.

2.6 Reviewer’s Comments

The results of reviewer’s analysis were consistent with that of the sponsor’s. For the male
rats, a positive linear trend for testicular interstitial cell tumor was highly significant with p-value
0f 0.0000. None of the other tested tumor types showed a statistically significant positive linear

trend in either sex.

3. The Mouse Study .

The Sponsor’s habsk

3.1 Design

Two separate experiments, one in female and one in male mice, were conducted. In these
experiments, ropinirole (Lot No. P9-JSD-81 l) were gweq orally by gavage to 6-week-old CD-1

xmoe(

, weighing between 17.4 and 32.4

grams, at dosages of 5, 15 or 50 mg/kg daily for 104 weeks. Two control groups received

deionized water. Each group consisted of 60 mice/sex. The mice were randomly assigned to.one

of the five groups.

All animals were examined twice daily for mortality. Detailed clinical examinations,

including palpation for masses, were performed once weekly as of Week 26. Histopathological

examinations were performed on the selected tissues (see sponsor’s report for the list) in high
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doseandeomrolgroupsandallmiceinthelowandmedimndosegroupsthatdiedorwere
sacﬁﬁcedbefomsmdytuminaﬁon.Angrossﬁndingsinaugroupswereexamined
microscopically.

3.2 Survival Data Analysis

The two control groups were combined for statistical comparisons of the survival data.
Statisticalprocedmesusedforamlysisofsm'vivaldataincluded:aone-tailedFisher’sexactm
(P = 0.05) for the overall incidence of mortality, the Kaplan-Meier method for computing
survival curves and the Cox’s test for comparing survival distributions. ’

The sponsor stated that there was a statistically significant decrease in mortality for the
medium dose group when compared to control males. Statistical comparison of the survival ¢
distributions of drug-treated groups against the combined control groups revealed no intergroup

3.3 Tumor Data Analysis

Statistical evaluation of the tumor data was not performed for low and medium dose
groups since microscopic examination was not performed on all tissues. The Fisher’s exact test
was performed for all tumor types observed in this study. The sponsor stated that the analysis of
tumor incidences was not time adjusted since no intergroup differences of mortality were
observed. The nominal level for the tests is 0.05.

The sponsor concluded that administration of ropinirole at 5, 15 50 mg/kg/day for 104
weeks was not associated with any significant increase in neoplastic lesions in the organs and
tissues examined with the exception of an increase in the incidence of benign uterine endometrial
stromal polyp in high dose females when compared to combined control females.

The Reviewer’s Analysis

The reviewer independently performed analysis on the survival and tumor data_ All data
used in the reviewer’s analysis were provided by the sponsor on the floppy diskettes in the
“Biometrics” format, except for the body weight data that were taken from the sponsor’s hard
copy submission. The descriptions of the reviewer’s methods are givea in the last section of the
rat study.

3.4 Survival Data Analysis

The intercurrent mortality data of the mouse study are given in Table 6. The plots of
Kaplan-Meier estimates of the survival probabilities of female and male mice are given in
Figures 3 and 4, respectively. The result of the homogeneity test and dose-mortality trend test for
comparing four groups of survival distributions (Control, Low, Medium and High) are given in
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Forfemalemiee,ﬂiediﬂ'uencesinmrvivdamongaﬂgmupsmmtsmﬁsﬁcany
significant, and there were not significant dose-mortality trends. For male mice, however, the
mghdoseg'oupappmdwhawahigbmomﬁtymmwmpuimwithoﬂnu(seeﬁgmo.
The p-values of the homogeneity test are 0.0527 for the Cox test and 0.0344 for the Kruskal-
Wallis test. The p-values of the dose-mortality trend test are 0.0505 for the Cox statistic and
0.0232 for the Kruskal-Wallis statistic (Table 7). The Kruskal-Wallis test gives more weight to
" the earlier deaths, which appears to be the case here(see Figure 4). The reviewer concludes that
the high dose male group suffered a statistically significant high mortality rate in comparison
with others.

3.5 Tumor Data Analysis

The reviewer applied the time adjusted methods to the tumor incidence data for control
and all drug-treatment groups. (See the last section for the details of these tests.) The p-values of
these tests are reported in Tables 9 and 10. In order to overcome the possible missing data -
problem in low and medium dose groups, the reviewer also carried out the similar test for control
and high dose groups. (The result is not reported here.) The time intervals used were 0-52, 53-78,
79-91, 92-104 weeks and terminal sacrifice. Note that the reviewer's decision on significance of
trend for tumors that were either fatal or non-fatal to all rats (MSFLG=s) relied on the p-values
of exact permutation tests. For other tumors (MSFLG=m), the p-values of asymptotic tests were
used.

There were no statistically significant positive linear trends detected m the male mice. For
the female mice, there was one tumor type, benign uterine endometrial stromal polyp, showing a
significant linear positive trend. This result is also reported by the sponsor. The testing result for

this tumor type is as follows:
Sex Tumor/Site
Female Uterine Tumor Incidence
. endometrial
stromal
polyp [B]
Exact p- Asymptotic Ctrl Low Med High
value p-value
0.0011 0.00055 10/120 5 6 14
0.0039 0.00150 Pairwise comparison between control and high dose groups
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The cut-off p-value of 0.005 was used to determine the testing significance.

3.6 Reviewer’s Comments

Thesponsorfailedtopointomthesuﬁsﬁcallysigniﬁcamhighmomﬁtymmin
male high dose (50 mg/kg/day) group. The sponsor’s non-time adjusted method, Fisher exact )
mismtapmopﬁmforﬂﬁswpeofumordeomvu,Mkmdimybawmthé
conclusionoftherevieweranddmtofthesponsoronthetumordataamlysis. The only tumor
typeshowingasigniﬁcmtﬁnwposiﬁvemdwasbmignuminemdomeuialstromalpolypin
female mice. ‘

4. Evaluation of Validity of the Design

¢

To evaluate the validity of experimental design of carcinogenicity studies, the CDER statistician
usually considers the following issues: (1) Were enough animals exposed, for a sustained
amount of time, to the risk of late developing tumor? (2) Were dose levels high enough to pose a
reasonable tumor challenge to the animals? There has been no consensus among experts
regarding the number of animals and length of time at risk, although most carcinogenicity studies
are designed to run for two years with 50 animals per treatment group.

_ -Thefollowingaresomenﬂaofthumbregardingthwetwoissmassuggwtedbythe
experts in this field.

Haseman (1985) investigated the first issue. Based on the data from twenty one studies
using Fisher 344 rats and B6C3F1 mice conducted at the National Toxicology Program (NTP),
he found that, on an average, approximately 50% of the animals in the high dose group survived
the two-year study period. In a personal communication with Dr. Karl Lin, Division of
. Biometrics II, CDER, FDA, Haseman suggested that, as a rule of thumb, a 50% survival of 50 _
initial animals in the high dose group, after 80-90 weeks, would be considered as a sufficient
number and adequate exposure. However, the percent could be lower or higher if the number of
animalsusedineachmunent/sexgroupislargerorsmallerthansosothattherewouldbezo-
30 animals still alive after the 80-90 weeks. In addition, Chu, Cueto and Ward (1981) suggested
that "To bewnsidaedadequamc,mw(peﬁmmtthathasmtshownachemiedmbecardnogenic
should have groups of animals with greater than 50% survival at one-year." It appears that the
proportions of survival at 52 weeks, 80-90 weeks, and two years are of interest in determining
the adequacy of exposure and the number of animals at risk.

As far as the adequacy of dose level is'concemed, it is generally accepted that the high
dose should be close to the MTD (maximum tolerated dose). Chu, Cueto and Ward proposed the
following criteria for the dose adequacy.

1) "Adoseisconsidcredadequateifthemisadetectablelossinweiglngainofupto
10% in a dosed group relative to the controls.” :
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(2)  "The administered dose is also considered an MTD if dosed animals exhibit
clinical signs or severe histopathologic toxic effects attributed to the chemical.”

(3)  "Inaddition, doses are considered adequate if the dosed animals show a slight
_increased mortality compared to the controls.” — .
-
Based on the above suggestions and recommendations, the reviewer now examines the -

validity of experimental design of rat and mouse studies.
4.1 The Rat Study

The following are the summary of survival data of rats in high dose group.

uvivalsat | EndofSndweek | Endof 90thweek
Female rat 88.57% . 4857%
Male rat 92.86% 42.86%

Although the survival rate of male rat at the end of 90th week was lower than 50%, there were 30
survivals out of the total of 70 rats. From the summary data, and the survival criteria mentioned
above, 1tcanbeeoncludedﬁntthmwaeenoughmnnberofmsuposedformﬁaentamount

of time to the drug in both sexes. i
The following are summary body weight gains of the rats (data from the sponsor’s
report).
' Mean body weigh (gms)
Sex Oroup Beginning of End of Study :,mOf
study .
Low : 157 561 257.32%-
Med - 154 561 . 26429% }
High 155 - 521 236.13%
Male rat Control a 197 871 342.13%
Low ’ 197 848 | 33046%
Med 194 760 291.75%
| High 195 728 ©273.33%
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Relative to the control, decremeat of body ight gain in the high dose group is 15.90% for
females and 20.11% for males. Thus, ﬁ'omtheweiglngainaiwriaitappemthatmehighdose
usedinratsmdyis_greaterthanﬂwM’ID._ ‘

From Table 1 (Appendix), themomﬁtymwofconuolsatﬂlemdofsmdmhigha
Wfﬁeﬁgbdmwmﬁmh&ux&.mm&wwﬂwﬁnﬁmhﬂm
previous paragraph. 'lhereviewuhasaconmonﬂwvalidityofﬂwexpaimmt. To draw any-
conclusion in this regard, all clinical signs and histopathological effects must be taken into
consideration.

4.2 The Mouse Study

The following are the summary of survival data of mice in high dose group.

Female mouse 91.67% 60.00%

Male mouse 85.00% 51.67%

From the summary data, and the survival criteria mentioned above, it can be concluded that there
were enough number of mice exposed for sufficient amount of time to the drug in both sexes.

The following are summary body weight gains of the mice (data from the sponsor’s
report).

Mean body weigh (gms)
Sex Group Beginning of End of Study Weight gain
study v ’
Low 20.72 33.27 60.57% -
Med 20.63 32.68 5841% |-
High 20.62 - 33.12 60.62%
Malemouse |Contol | 2529 3829 51.40%
Low ‘ - 25.70 -~ 38.64 50.35%
Med 25.44 37.61 47.84%
High 25.37 36.58 44.19%




Rslativetotlnooquol,deaementofbodyweightgaininthchighdosegmupis3.39%for
femalesand14.03%formales.Usingmebodyweightgainaitaia,itappearsthatdiehighdose
isonlyslighﬂymqterﬂ:anﬂxeMlDinmales.meTabluGand?,Figm4,thehighdose '
group of males has a higher mortality rate compared to the controls. There is no differences of
mortality rates among female groups. The high dose appears adequate in males, buthotin -
_ femﬂwﬂ‘odrawaﬁnalconclmiononwhethathehighdoseist,allcﬁnicalﬁgqsand
histopathological effects in the treated mice should be taken into consideration.

5. Conclusions

Rat study: No statistically significant positive linear trend or differences in the mortality

among control and treatment groups was detected in either sex. For the male rats, a positive
linear trend for testicular interstitial cell tumor was highly significant with p-value of 0.0000. .
None of the other tested tumor types showed a statistically significant positive linear trend in
either sex. ) .

. From the weight gain criteria, it appears that the high dose used in rat study is greater
than the MTD. To draw any final conclusion in this regard, all clinical signs and
histopathological effects in the treated rats should be taken into consideration.

Mouse study: No statistically significant positive linear trend or differences in the
mortality among control and treatment groups was detected in female mice, but the high dose
male group suffered a statistically significant high mortality mice in comparison with others.
There were no statistically significant positive linear trends detected in all tested tumor types in
the male mice. For the female mice, there was one tumor type, benign uterine endometrial
stromal polyp, showing a significant linear positive trend.

Fromthcweightgaiﬁcriteria, it appears that the high dose used in mouse study is
adequate in males, but not in females. To draw any final conclusion in this regard, all clinical
signs and histopathological effects in the treated mice should be taken into consideration.
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Appendix

Table 1
Intercurrent mortality rates in the rat study -_—
-\ F o ;
Female Rat
cul Low Mod
No. Cumul. No. Cumal. No. Cumul. No. Cumul.
Died Pct. Died Pct. Died Pct. Died Pet.
Sex Time ’
(days) p
Female 0-370 9 6.40 2 2.86 2 2.86 9 12.86
371-552 45 38.57 21 32.86¢ 12 20.00 14 32.86
553-643 30 60.00 11 48.587 10 34.29 15 54.43
6€44-706 9 €7.1¢
Term. 3.9 27.86 22 7 B 31.(3 3as 5.0 3
Sac.
Total 140 70 70 70
Male Rat
cud Low Med
No. Cumul. No. Cumul. No. Cuml, No. Cumul.
Died Pct. Died Pet. Died Pct. Died Pet.
Died Died Died Died
Sex Time
(days) v
Male 0-370 16 1143 5 7.14 14 20.00 6 3.57
371-552 36 37.14 16 30.00 2 37.14 23 4143
§53-643 31 5929 18 $5.71 1 5236 12 58.57
Term. 36 251 18 25.71 20 28.57 2 3143
Sac. ’ .
Total 140 1 ) 70
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Table 2

P-values of tests for positive linear trend in mortality in the rat study

Female Rat

Test

Homogeneity Cox
Kruskal-Wallis

Dose-mortality trend Cox
Kruskal-Wallis

Male Rat

Homogeneity Cox
Kruskal-Wallis

Dose-mortality trend Cox
‘ A Kruskal-Wallis

* p <0.05

A4

P-valuye
0.0145*

- 0.0095+

0.5926
0.7600

0.8965
0.7873

0.6695
0.9573
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GROUP
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Table 3

P-values of pairwise tests for the differences in mortality
i between treatment groups in the rat study

i
; . )
Female Rat - .
EXACT Ovm x2 onx- DIRSCTION OOK'S TRIT GEMERALIZED K/W AMALYSES
TAIL TRST SQUARE USING OF 2K2 ONI-8Q EXACT INVERSE COMBERVATIVE EXACT DNIVERSE COMSERVATIVE
o IN pEu
-141% nas 9816 9791 1.7214 1.7188
.3511 .7068 .3218 .3224 .1895 .1099
7.9198 uaa 2.7927 9.7236 10.9970 10.9399
.002¢ee 00482 .0018ee 0018 00099 .0009°¢
.Je61 b ] .3382 .3348 .2331 .2328
.2767 .556) .5626 .5628 .6293 . .62%4 [
3.6012 ¥BG 3.8237 3.8134 4.0935 4.0051
.0286* 05877 .0508 .0S08 .0430% .0433¢
.0000 . 0444 0444 4079 4076
.3000 1.0000 R -.832% .83 .5230 .5232
2.9592 P08 4.532¢ 4.5188 €.0154 5.9973
. 04285 .0854 .0333 .0336* .0142¢ .0143e
Male Rat
EOCT ONR ax2 oux- DIRECTION XS TEST ) GEMERALIZED K/W AMALYSIS .
TAIL TEST SQUARR USING OF 2X2 CNI-SQ EXACT INVERSE CONSERVATIVE EXACT INVERSE COMBERVATIVE
N IN DEM
.012¢ nG .318% .3153 1.1135 1.31330
-5186 9106 .5743 5744 .2913 .2914
: .1509 ) .1506 .1503 .0182 .0181
3462 6977 6979 .6902 .0920 .8929
6772 e .3228% 2207 .0685 0685
.2046 .410% .6323 .632% .793% .7938%
: ’
‘ b
.0361 NG L0071 .0071 .4029 -4024
.4247 ’ . 8493 .9329 .9329 .5256 . .52%9
.3150 neG .0030 .0030 4978 4970
.2078 5746 . 9566 9566 +4006 . 4808
.0340 | . ] .0087 . 0007 .0261 .0260 -
4269 .8337 9796 9796 .77 .8718
-
e ) .
__/

L] Xy
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Table 6

Intercurrent mortality rates in the mouse study

Female Mouse -—
———**— [} .
Low Med High
No. Cumal. No. Cumul. No. Cumal, No. Cusmul,
Died Pet. Died Pet. Died Pet. Died Pet
Died Died Died Died
Sex Time
(weeks)
Female 0-52 4 3.33 1 1.67 2 3.33 5 833
r4
53.78 22 21.67 8 15.00 12 23.3) 9 2333
79-91 23 40.83 12 35.00 s 31.67 12 4333 -
Total 120 60 60 60
Male Mouse
Low Med High
No. Cumul, No. Cumal. No. Cumud. | No. Cumul.
Died Pet Died Pet. Died Pet Died Pet
Died Died Died Died
Sex Time
(weeks)
Male 0-52 9 7.50 2 3.33 1 '1.57 9 ’ 15.00
53-78 18 22.50 9 18.33 6 11.67 11 33.33
79-91 12 32.50 7 30.00 10 28.33 9 48.33
Total 120 60 60 60
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' Table 7
P-Values of tests for positive linear trend in mortality in the mouse study

Female Mouse *
Test P-value
Homogeneity , Cox 0.3879

Kruskal-Wallis 0.4545 ‘

Dose-mortality trend Cox 0.8808
: Kruskal-Wallis 0.8882

Male Mouse
Test B-valuc
Homogeneity Cox 0.0527

Kruskal-Wallis ~ 0.0344*

Dose-mortality trend Cox 0.0505
) Kruskal-Wallis 0.0232#

*p<0.05

All
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Table 8
P-valmsofpdrwisetwtsforthediﬁ'amcesinmomlity
betweenueannentgmnpsinthcmtsmdy

Female Mouse

Al2

[ J
ZXACT Ol %2 CoMI-~ DIRECTION R C0X'S TRSY GENERALIZED X/W AMALYSIS "
TAIL TRST SQUARE USING OF 2X2 CHXI-8Q mmm EXACY INVERSE COMSBRVATIVE
N IN DEM
-.8298 ) 1.3¢04 1.3388 1.3007 1.3793
»1812 3626 2086 3889 2408 .32402
2.385%9 ) ] 2.1084 2.2014 1.6934 1.609
.061S .1224 .1465 .1472 .1931 .1936
2344 ] .0712 0712 .00S8 .00S8
J11 .6283 .7896 . 7896 .9392 .9392
. <1334 NG .0733 .0732 .0531 .0831
.357¢ .7180 7866 <7867 8177 .8178
.0337 P08 .2490 .2496 - 6616 6611
.427) 8544 6172 6174 .4160 4182
L ]
.5347 »8 .8287 0272 © 1.1767 1.17%2
2324 4647 .362¢ .3631 .2780 .2783
Male Mouse
RXACT ONB %2 Cmx- DIRECTION COX'S TEST CENERALIZED X/w ANALYSLS
TAIL TRST SQUARE USING oF 3X2 CNI-8G KXACT INVERSE COMMERVATIVE BEACT INVERSE COMSEMRVATIVE
¥ IN DEN
3.0388 b -] 2.1507 2.1491 1.7020 1.7013
.0407e .0813 -142% .1427 .1920 .1921
2766 ma . 4267 4264 .5738 .$732
<2447 .4900 .5136 .5138 4489 .4490
4913 pOS 1.785% 1.7013 i.i8n 3.1802
.242¢ .4833 1018 -1820 .075¢ L0789
.5347 08 .29%9 .295¢ 1797 .179¢€
.2324 4647 B{1] .5867 .6716 -.67T17
’ 4.833¢8 208 5.4008 5.660% €.4367 6.4172
0327 0379+ .0372¢ 0174 .0112* 0113
1.6000 POS 3.3787 3.367? $.4227 $.4077
0974 .1949% .0662 .066S 0199 .0200°¢
.
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