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The applicant has submitted results from one phase III, randomized, double-blind,
comparative clinical trial (Study C2240) comparing Afinitor (everolimus or RADOO 1)
plus best supportive care (BSC) and placebo plus BSC in patients with advanced renal
cell carcinoma (RCC) who were previously treated with sunitinib, sorafenib or both
sequentially. The trial started (first patient was dosed) on December 6, 2006. The trial
stopped on February 28,2008 because of improved PFS based on the results from an
interim analysis with data cut-off date October 15,2007. Updated data with cut-off date
February 28, 2008 were subsequently submitted.

Study C2240 was a multicenter, international, randomized, double-blind, placebo-
controlled, stratified, phase II triaL. The study randomized 416patients at 87 centers in
10 countries. Patients were randomized in a 2: 1 proportion to receive either RADOO 1 at a
dose of 10 mg (2 x 5 mg tablets) daily continuously or placebo. Patients were stratified at
randomization according to: (1) Memorial Sloan Kettering Cancer Center (MSKCC) Risk
Criteria (favorable vs. intermediate vs. poor) and (2) Number ofVEGFr-TKI therapies
taken by the patient prior to study entry (1 vs. 2).

The primary efficacy endpoint was progression-free survival (PFS). The secondary
efficacy endpoints were overall survival (OS), overall response rate (ORR), and time to
definitive deterioration in Functional Assessment of Cancer Therapy Kidney Symptom
Index - Disease Related Symptoms (FKSI-DRS) and the physical functioning (PF) and
quality oflife (QL) scales of European Organization for Research and Treatment of
Cancer (EORTC) QLQ-C30.

For further details regarding the design, data analyses, and results of Study C2240, please
refer to the statistical review by Dr. Somesh Chattopadhyay (March 18, 2009).

This study randomized a total of 416 patients, 277 to RADOOI arm and 139 to placebo
arm. The RADOO 1 arm showed statistically significant improvement over placebo with
respect to PFS as determined by independent radiologic review (hazard ratio=0.338, 95%
confidence interval: (0.262, 0.436), log-rank test, p-value..O.OOOl one sided and adjusted
for MSKCC risk groups) in the intent-to-treat (ITT) population at the second interim
analysis (significance level 0.0057) and also at the time when the study stopped
(significance level 0.0193). The secondary endpoints OS and ORR were not significantly
different between the two arms in the ITT population (hazard ratio=0.821, 95%
confidence interval: (0.575, 1.171), log-rank test, p-value=0.138 one-sided and adjusted
for MSKCC risk group for OS and Cochran-Mantel-Haenszel test stratified by MSKCC
risk group, p-value=0.113, 2% in RADOOI vs. 0% in Placebo for ORR).

This Team Leader concurs with the recommendations and conclusions of the statistical
reviewer (Dr. Somesh Chattopadhyay) ofthis application. The study showed benefit of
RADOOI over placebo in terms of progression-free survival (PFS) as determined by
independent radiologic review in this patient population based on the data from a planned
interim analysis. However, the overall survival, a secondary endpoint, was not improved
with RADOOI with approximately 32% overall deaths, but a trend favoring RAOOI was
observed. RADOO 1 also did not show statistically significant superiority over placebo in



terms of overall response rate (another secondary endpoint) as determined by
independent radiologic review. The data and statistical results provide adequate evidence
to support the claims about PFS proposed in the NDA.
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1. EXECUTIVE SUMMARY

1.1. Conclusions and Recommendations

The applicant has submitted results from one phase 11, randomized, double-blind, comparative
clinical trial (Study C2240) comparing Afinitor (everolimus or RADOO 1) plus best supportive
care (BSC) and placebo plus BSC in patients with advanced renal cell carcinoma (RCC) who
were previously treated with sunitinib, sorafenib or both sequentially. The study showed benefit
ofRADOOl over placebo in terms of progression-free survival (PFS) as determined by
independent radiologic review in this patient population based on the data from a planned interim
analysis. However, the overall survival, a secondary endpoint, was not improved with RADOO 1
with approximately 32% overall deaths, but a trend favoring RADOOI was observed. RADOOI
also did not show statistically significant superiority over placebo in terms of overall response
rate (another secondary endpoint) as determined by independent radiologic review. The data and
statistical results provide adequate evidence to support the claims about PFS proposed in the
NDA.

1.2. Brief Overview of Clinical Studies

The applicant has submitted results from one phase 11, randomized, double-blind, comparative
clinical trial (Study C2240) comparing Afinitor (everolimus or RAOOl) plus best supportive
care (BSC) and placebo plus BSC in patients with advanced renal cell carcinoma (RCC) who
were previously treated with sunitinib, sorafenib or both sequentially. The trial started (first
patient was dosed) on December 6,2006. The trial stopped on February 28,2008 because of
improved PFS based on the results from an interim analysis with data cut-off date October 15,
2007. Updated data with cut-off date February 28,2008 were subsequently submitted.

Study C2240 was a multicenter, international, randomized, double-blind, placebo-controlled,
stratified, phase 11 triaL. The study randomized 416 patients at 87 centers in 10 countries.
Patients were randomized in a 2:1 proportion to receive either RAOOI at a dose of 10 mg (2 x 5
mg tablets) daily continuously or placebo. Patients were stratified at randomization according to:
(1) Memorial Sloan Kettering Cancer Center (MSKCC) Risk Criteria (favorable vs. intermediate
vs. poor) and (2) Number ofVEGFr-TKI therapies taken by the patient prior to study entry (1 vs.
2).

The primary efficacy endpoint was progression-free survival (PFS). The secondary efficacy
endpoints were overall survival (OS), overall response rate (ORR), and time to definitive
deterioration in Functional Assessment of Cancer Therapy Kidney Symptom Index - Disease
Related Symptoms (FKSI-DRS) and the physical functioning (PF) and quality oflife (QL) scales
of European Organization for Research and Treatment of Cancer (EORTC) QLQ-C30.
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1.3. Statistical Issues and Findings

Statistical Issues:

1. The quality of the datasets and the whole submission is poor. There were many mistakes
and inconsistencies in the dataset that were revealed only after requests for clarification
by the reviewer. Many documents were incomplete or not present at alL. Some ofthem
were submitted after the reviewers identified and requested them. Because of the poor
quality ofthe datasets, inaccuracy of the results is a concern. For details of FDA's
correspondence with the applicant, please refer to Appendix A.

2. Consideration ofPFS as the primary endpoint for demonstration of efficacy for approval
of drug products is based on the magnitude ofthe effect and the risk-benefit profie of the
drug product. Because documentation ofPFS assessments are often based on both
subjective and objective criteria and these assessments depend on frequency, accuracy,
reproducibility and completeness of tumor assessments, it is important that the observed
magnitude of effect is robust. An interim PFS analysis may not provide an accurate or
reproducible estimate of the treatment effect size due to inadequate follow-up, missing
assessments, disagreements between radiological reviewers and/or disagreements
between investigator and independent assessments. Stopping a trial based on interim PFS
results which may not be verifiable after adjudication can be problematic and the trial
results, in particular, may not be interpretable if the treatment in the control group was
changed based on the interim results. In this application there was a substantial amount of
disagreement between the independent and investigator's assessments ofPFS. In
addition, the design allowed the patients in placebo arm to crossover to RAOO 1 arm
upon progression as assessed by the investigator. Although the effect ofRADOOl on PFS
is large, the robustness of this effect is in question. Nevertheless, since the updated data
had approximately 91.7% of the events that were required for the final analysis, the lack
of robustness of the PFS results is expected to be of a lesser degree.

3. There was disagreement in type or time ofPFS event and censoring between independent
and investigator's assessment for a large number of patients (56.0% in RADOOI arm and
39.6% in placebo arm. However the analysis results were similar based on these two
assessments. The disagreement between independent and investigator's assessment seems
more prominent in the RADOO 1 arm than in the placebo arm. This indicates a possible
bias in investigator's assessment favoring RADOOI in spite of the study being double-
blind.

4. Since the patients receiving placebo were crossed over to RADOO 1 on disease

progression as assessed by the investigator and also when the study is terminated due to
superior efficacy finding at the second interim analysis, it is difficult to evaluate the true
effect of RAOO 1 on survivaL.

Findings:

This study randomized a total of 416 patients, 277 to RADOO 1 arm and 139 to placebo arm.
The RADOO 1 arm showed statistically significant improvement over placebo with respect to PFS
as determined by independent radiologic review (hazard ratio=0.338, 95% confidence interval:
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(0.262,0.436), log-rank test, p-value-:O.OOOI one sided and adjusted for MSKCC risk groups) in
the intent-to-treat (ITT) population at the second interim analysis (significance level 0.0057) and
also at the time when the study stopped (significance level 0.0193). The secondary endpoints OS
and ORR were not significantly different between the two arms in the ITT population (hazard
ratio=0.821, 95% confidence interval: (0.575, 1.171), log-rank test, p-value=0.138 one-sided and
adjusted for MSKCC risk group for OS and Cochran-Mantel-Haenszel test stratified by MSKCC
risk group, p-value=0.113, 2% in RADOOI vs. 0% in Placebo for ORR). The analyses of the
primary endpoint PFS and the secondary endpoints OS and ORR are presented in Table 1, Table
2 and Table 3, respectively.

Table 1: Primary Effcacy Analysis ofPFS Based on Independent Review (Feb 28, 2008

Cut-oft)

Treatment Number Number (%) Median in Hazard Ratio" P-value3
of Failed, Months! RA0011Placebo

Patients Died, (95% CI) (95% CI)
Pr02ressed

RADOOI 277 155 (55.96%) 4.90 (3.98, 5.52) 0.338 -:0.0001
21 (7.58%) (0.262, 0.436)

134 (48.38%)
Placebo 139 111 (79.86%) 1.87 (1.84, 1.94)

8 (5.76%)
103 (74.10%)

I. 2. '.. Kaplan-Meier estimate. . Based on Cox model stratified by MSKCC risk group. . Based on one-sided log-rank
test adjusted for MSKCC risk group stratification factor, not adjusted for interim analysis.

Table 2: Analysis of OS (Feb 28, 2008 Cut-oft)

Treatment Number Number Median in Hazard Ratio" P-value3
of (%) Failed Months! RAD0011Placebo

Patients (95% CI) (95% CI)
RADOOI 277 85 (30.69%) NE (11.43, NE) 0.821 0.138
Placebo 139 48 (34.53%) 13.01 (10.09, NE) (0.575, 1.171)

2. '.. Kaplan-Meier estimate. . Based on Cox model stratified by MSKCC risk group. . Based on one-sided log-rank
test adjusted for MSKCC risk group stratification factor, not adjusted for interim analysis. NE: Not estimable.
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Table 3: Best Overall Tumor Response Based on Independent Review (Feb28, 2008 Cut-
off)

Randomization Group
RAOOl (N=277) Placebo (N=139) All (N=416)

Complete Response 0 0 0
Partial Response 5(1.81%) 0 5 (1.20%)
Stable Disease 185 (66.79%) 45 (32.37%). 230 (55.29%)
Progressive Disease 57 (20.58%) 74 (53.24%) 131 (31.49%)
Unknown 30 (10.83%) 20 (14.39%) 50 (12.02%)
Overall Response Rate 1.81% 0% 1.20%
(95% CI) (0.59%,4.16%)
P-valuel 0.113
i : Based on Cochran-Mantel Haenszel test stratified by MSKCC nsk group.

APpears This Way
On Original
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2. INTRODUCTION

2.1. Overview

Renal cell carcinoma (ReC) is a form of kidney cancer that originates in the renal cortex and
accounts for 85-90% of all kidney tumors.

RCC represents approximately 2% of all adult malignancies. More than 208,000 cases of kidney
cancer are diagnosed per annum worldwide, including an anticipated 54,390 cases in the United
States in 2008. In Europe, the highest incidence is observed in eastern European countries and in
Germany. Clear cell is the most common histological subtype, accounting for approximately 75-
80% of the cases. The incidence ofRCC has increased annually by an estimated 2% over the past
2 decades and by 126% over the past 50 years. RCC is currently the sixth leading cause of cancer
death and is responsible for? 100,000 deaths worldwide each year (13,000 of which is estimated
to be in the US). Chemotherapy and radiation therapy demonstrate little efficacy in advanced
disease, and the 5-year survival rate has been low, ranging from 5-10%.

Approximately 25-30% of patients present with metastatic'RCC (mRCC) at the time of the initial
diagnosis. RCC affects more males than females (ratio of 1.6: 1). The median age at diagnosis is
65 years, while that at death is 71 years.

2.1.1. Background

Everolimus (RADOO 1), a derivative of rapamycin, was initially developed to prevent allograft
rejection following solid organ transplantation, and is approved in more than 60 countries
worldwide for use in this indication (trade name CerticanQY).

Everolimus is being investigated as an anticåncer agent based on its potential to act
· directly on the tumor cells by inhibiting tumor cell growth and proliferation,
· indirectly by inhibiting angiogenesis leading to reduced tumor vascularity (via potent

inhibition oftumor cell VEGF production and VEGF-induced proliferation of endothelial
cells, fibroblasts, and blood vessel-associated smooth muscle cells).

Everolimus is a derivative of rapamycin and acts as a signal transduction inhibitor. Its target is
mTOR, a key regulatory serine-threonine kinase regulating metabolism, cell growth and
proliferation, and angiogenesis. For treatment of RCC, the applicant reports that the most
important action of everolimus is thought to be the inhibition of proangiogenic pathways at target
sites distinct from the VEGFr protein tyrosine kinase (the target of sorafenib, sunitinib, and
bevacizumab). The applicant further reports that inhibition of the mTOR kinase by everolimus
leads to decreased protein translation including decreased production of hypoxia-inducible factor
(HIF)-1 a. In turn, decreased HIF -1 a results in reduced secretion of angiogenic factors such as
VEGF and fibroblast growth factor by the tumor. Moreover, proliferation of the endothelial cell,
fibroblast, and smooth muscle cells required for blood vessel formation is inhibited by
everolimus acting downstream of the angiogenic growth factor receptors. In addition to the dual

9



action of everolimus on tumor angiogenesis, it also acts directly to inhibit tumor cell growth and
proliferation.

2.1.2. Regulatory History

Everolimus has been in clinical development as an investigational immunosuppressant drug for
transplantation under IND - since 1996. Two NUAs tor everolimus have been previously

submitted n December 19, 2002 by Novartis Pharmaceutical Corp. for use in transplant patients,
NQ.A -- for the prophylaxis of organ rejection in allogenic kidney transplantation and NDA
1-62 or t e prophylaxis of organ rejection in cardiac transplantation. The applications have

not been approved because a safe regimen was not established for everolimus when used with
cyclosporine. The FDA sent an approvable letter On October 20, 2003 to which the applicant
submitted a complete response on February 27,2004. The FDA sent another approvable letter on
August 27,2004 again citing the same reasons as were in the original action letter for not
approving the application. The FDA has provisionally approved the trade name Certicim for this
drug under the IND phase of development.

Since November 2002, everolimus has also been in development to treat cancer patients both asmonotherapy _ _ J j under IN 66,279.
The dose regimen and tablet strengths used in the transplant setting are different from that in the
oncology setting. The applicant submitted a special protocol assessment (SPA) request for the
pivotal study C2240 on July 28, 2006. There was no agreement on the SPA.

2.1.3. Specific Studies Reviewed

This application is based on a single study C2240. This study was a multicenter, international,
randomized, double-blind, placebo-controlled, stratified, phase II study designed to evaluate the
safety and efficacy of RADOO 1 in patients with metastatic carcinoma of the kidney whose
disease had progressed on Vascular Endothelial Growth Factor-receptor (VEGFr) tyrosine kinase
inhibitor (TKI) therapy. The study started (first patient dosed) on 6 Dec 2006 and completed on
28 Feb 2008. Initial data cut-off date was 15 Oct 2007, which was used for the second interim
analysis. By that time 410 patients were randomized, 272 to RADOOI and 138 to placebo. Dy the
end of the study, a total of 416 subjects were randomized, 279 to RADOOI and 139 to placebo.
Ofthe 416 randomized subjects, 322 were men and 94 were women, 367 were White, and the
median age was 61 years (age range: 27 to 85 years).

This multinational study enrolled patients at 87 centers from 10 countries: Australia (6 centers),
Canada (7 centers), France (8 centers), Germany (5 centers), Italy (8 centers), Japan (14 centers),
Netherlands (4 centers), Poland (4 centers), Spain (5 centers), and USA (26 centers). Majority of
the subjects were enrolled outside USA. A total of 111 (26.68%) subjects, 68 (25.55%) in
everolimus arm and 43 (30.94%) in placebo arm were enrolled in the US.

\\\l)

\\\&.)
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2.2. Data Sources

Data used for this review are from the electronic submissions dated June 30, 2008 and September
30,2008. The paths are \\Cdsesubl\EVSPROD\NDA022334\0000\m5\datasets\radOOlc2240 and
\\Cdsesub 1 \EVSPROD\NDA022334\00 11 \m5\datasets\radOO 1 c2240.

Appears This Way
On Original
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3. STATISTICAL EVALUATION

3.1. Evaluation of Effcacy

The applicant has submitted efficacy results from a single study (Study C2240) titled "A
randomized, double-blind, placebo-controlled, multicenter phase II study to compare the safety
and efficacy of RAOO 1 plus Best Supportive Care (BSC) versus BSC plus Placebo in patients
with metastatic carcinoma ofthe kidney which has progressed on VEGF receptor tyrosine kinase
inhibitor therapy."

3.1.1. Study Design

This study was a multicenter, international, randomized, double-blind, placebo-controlled,
stratified, phase II study designed to evaluate the safety and efficacy ofRADOOl in patients
with metastatic carcinoma of the kidney whose disease had progressed on Vascular Endothelial
Growth Factor-receptor (VEGFr) tyrosine kinase inhibitor (TKI) therapy.

Major inclusion criteria included at least 18 years of age, metastatic carcinoma with histological
or cytological confirmation of clear-cell RCC, progression on or within 6 months of stopping
treatment with a VEGFr TKI (sunitinib and/or sorafenib), presence of at least one measurable
lesion at baseline and Karnofsky Performance Score 2: 70%.

Patients who met the study entry criteria were randomized in a 2:1 proportion to one of the two
arms:

· RADOOI plus Best Supportive Care (BSC)
· BSC plus Matching Placebo

The randomization was stratified by:
1. Memorial Sloan Kettering Cancer Center (MSKCC) Risk Criteria (favorable vs.

intermediate vs. poor);
2. Number ofVEGFr TKI therapies taken by the patient prior to study entry (l vs.2).

A block randomization method was used within the strata.

The study used 3 risk prognostic factors which are applicable to treated patients (patients who
had their primary tumor removed by surgery) from the MSKCC Risk Criteria as follows:

. Low Karnofsky Performance Status (-c 80%),

· Low hemoglobin (= 13 g/dL for males and = 11.5 g1dL for females), and
· High corrected serum calcium (= 10 mgldL).

Based on the presence or absence of risk prognostic factors at study entry, patients were
classified into 3 distinctive risk groups:
1. the favorable group had none of the risk factors noted above,
2. the intermediate group had one risk factor, and
3. the poor risk group had two or more risk factors.
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The VEGFr TKIs considered were sunitinib and sorafenib.

Subjects were instructed to self-administer 2 tablets ofRADOOl (5 mg each) or placebo orally
daily.

There were up to five different phases in the study: screeninglaseline, blinded treatment, open-
label RADOOl, follow-up and the extension portion of the study.

Screening/baseline Phase: Screening evaluations were conducted to determine ifthe patient met
the study inclusion/exclusion criteria and were performed within 5 weeks of the first dose ofthe
study drug. Tumor measurements obtained within 2 weeks of the first dose ofthe study
medication were used as a baseline reference to determine the date of disease progression on
blinded treatment.

Blinded treatment phase: Patients who met all inclusion and exclusion criteria were
randomized to receive active RADOOI or its Matching Placebo. The first day of blinded
treatment began on Day 1, Cycle 1. Each treatment Cycle lasted 28 days. There was no fixed
duration of treatment, thus, patients were permitted to continue on blinded treatment until the
occurrence of tumor progression determined by the local radiologist or until unacceptable
toxicity, death or discontinuation from the study for any other reason. The assessment of disease
progression was determined according to the RECIST (Response Evaluation Criteria in Solid
Tumors) guidelines.

Open-label treatment phase: At the first occurrence of radiologically documented, disease
progression according to RECIST guidelines, the investigator could unblind the patient and
subsequently could offer treatment with active RADOOI (open-label) if the patient was receiving
placebo treatment.

Follow-up phase: Patients who discontinued blinded or open-label treatment for any reason had
a follow-up visit which was scheduled 28 days after the last dose ofthe study drug. During this
visit, the occurrence of AEs and SAEs after the last dose of the study drug was documented.
Patients, who discontinued from the study, were asked to provide additional tumor assessments
until the start of new anticancer therapy.

Extension treatment phase: An extension phase was added to the study to allow patients, who
had been responding to treatment, to continue receiving treatment with open-label RADOOI until
the occurrence of disease progression, or discontinuation from the study for any reason, or until
RADOO 1 became commercially available in their country.

All patients receiving blinded and open-label treatment had routine safety and efficacy
evaluations as follows:

Safety evaluations were performed on Day 1 of every treatment Cycle or as clinically indicated
until discontinuation from the study. Efficacy evaluations were performed every 8 weeks (:I 1
week) from the first dose of the study medication and included radiologic assessments (CT scans
or MRIs, bone scans). All CT scans, MRIs, and bone scans obtained during the study and the
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follow-up period were sent to an independent Central Radiologist whose assessment of disease
progression was the basis for the primary analysis of the primary effcacy endpoint.

The study design flow chart is presented in Figure 1.

Figure 1: Study Design Flow Chart

Screening Phase

RAD001 + sse Placebo + sse

not unblinded

(+28days) Safety
FU

Die for any reason or
start new anti-cancer

therapy

l

Slartnew
anti-cancer therapy

¿ l
Monthly survival follow-up

* Scans collected in patients on open-label RAOO 1 should not be sent for central radiological review; PD=
progressive disease; tmt = treatment; FU = follow-up.
Source: Clinical study report submitted with the NDA.
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3.1.2. Schedule of Assessments

Tumor response and progression was assessed using the RECIST Criteria Guidelines. The
assessment was done independently at the site (by a local radiologist) and by the central
radiology review. A CT Scan ofthe Chest, Abdomen and Pelvis (CAP) obtained within 2 weeks
of the first dose ofthe study medication was used as the baseline tumor assessment. Thereafter,
tumor response was assessed every 8 weeks (::1 week) during the first year of treatment and
every 12 weeks (::1 week) during and after the second year oftreatment.

The methods of tumor assessment were CT Scans or MRIs with contrast. All lesions identified at
baseline (target and non-target) were re-evaluated using the same method (CT scan or MRI)
throughout the course of the study. Skin lesions selected as measurable disease (target lesions)
had to be measured and color photographed.

After discontinuation from the study drug, all patients had monthly survival assessments.
Survival assessments were to continue up to 2 years after the last patient was randomized.

The Functional Assessment of Cancer Therapy - Kidney Symptom Index, Disease Related
Symptoms (FKSI-DRS) and the European Organization for Research and Treatment of Cancer
(EORTC) QLQ-C30 questionnaires were used to assess patient reported outcomes. These patient
questionnaires were administered on Day 1 of every treatment cycle and at discontinuation from
the study drug to collect patient reported outcomes (PROs).

3.1.3. Effcacy Endpoints

Primary endpoint:
. Progression-free survival (PFS)

Secondary endpoints:
. Overall Survival (OS)

. Objective response rate (ORR)

. FKSI-DRS

. PF scale of EORTC QLQ~30

. QL scale of EORTC QLQ-30

Progression-free survival (PFS) is defined as the time from the date of randomization to the date
of the first documented disease progression or death due to any cause. If a patient has not
progressed or died at the date of the analysis cut-off or when he/she receives any further anti-
neoplastic therapy (including open-label RADOOl), PFS is censored at the time of the last tumor
assessment before the cut-off date or the anti-neoplastic therapy date.
Overall survival (OS) is defined as the time from date of randomization to date of death due to
any cause. If a patient is not known to have died, survival was to be censored at the date oflast
contact.
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The overall response rate is defined as the proportion of patients with best overall response of
complete response (CR) or partial response (PR) as determined by the independent central
radiological review based on RECIST.

The duration of overall response (CR or PR) is defined as the time from first occurrence ofPR or
CR (as determined by the independent central radiological review) until the date of first
documented disease progression or death due to any cause.

The Functional Assessment of Cancer Therapy - Kidney Symptom Index, Disease Related
Symptoms (FKSI-DRS) and the European Organization for Research and Treatment of Cancer
(EORTC) QLQ-C30 questionnaires were used to assess patient reported outcomes.

The PRO variables of primary interest were the following.
1. Time to definitive deterioration of the FKSI-DRS by at least 2 units from baseline.
2. Time to definitíve deterioration ofthe physical functioning (PF) scale ofthe EORTC

QLQ-C30 by at least 10% frombaseline.
3. Time to definitive deterioration ofthe global health status / QoL (QL) scale of the

EORTC QLQ-C30 by at least 10% frombaseline.

Definitive deterioration in FKSI-DSK is defined as a decrease in FKSI-DRS score by at least 2
units compared to baseline, with no later increase above this threshold observed during the
course of the study. A single measure reporting a decrease of at least 2 units is considered
definitive only if it is the last one available for the patient. Baseline is the latest available
assessment made on or before the date of randomization. Time to definitive deterioration is the
number of days between the date of randomization and the date of the assessment at which
definitive deterioration is seen.

For patients dying before definitive deterioration, the definitive deterioration were to be
considered to have occurred 5 weeks after the last available assessment if death occurs within 9
weeks from last assessment and definitive deterioration wil be censored at the last assessment if
death occurs more than 9 weeks after the last assessment.

If a definitive deterioration is observed after missing assessments this event was planned to be
backdated to the last available assessment before the definitive deterioration plus 5 weeks.
Patients that have not worsened as of the cutoff date were planned to be censored at the date of
their last assessment before the cutoff.

Patients with a baseline score of 0 or 1 were to be excluded from this analysis, as will
questionnaires with less than 5 out of the 9 questions answered.

Time to definitive deterioration in PF and QL scales ofEORTC-QLQ-30 are defined and
handled similarly.
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3.1.4. Interim Analyses

Two interim analyses were planned in the protocol, one after approximately 30% (87 PFS
events) and the other after approximately 60% (187 PFS events) of the targeted number of290
PFS events required for the final statistical analysis. Both interim analyses were to allow for
stopping for efficacy and for futility.

However, it was decided to not conduct formal testing ofPFS at the first interim analysis
because it was deemed premature to make meaningful changes to the further conduct of the
study and unlikely to have an impact on the decision to randomize additional patients due to
faster than expected enrollment. The first interim analyses focused only on safety comparisons
including overall survivaL.

A Lan-DeMets a-spending function with O'Brien-Fleming type stopping boundaries is used for
efficacy analyses. Futility analyses (ß-spending function) are based on a rho-spending function
with p = 2.6. For this specific ß-spending function, the probability of stopping for futility is
larger than 20% at the first and larger than 70% at the second interim analysis under the null
hypothesis.

The nominal significance level for the final analysis was not affected by the futility stopping
rule. The final efficacy analysis was to be based on the conservative approach to use the
significance level according to the final O'Brien-Fleming type boundary obtained without futilty
stopping rule.

The cut -off date for the second interim analysis was set to 15 Oct 2007, determined using a
statistical prediction model as when approximately 174 PFS events were to be observed. At this
cut-off date occurrence of 191 out of targeted 290 PFS events (per central radiology review) was
observed corresponding to an information fraction of 1911290 = 0.65862. The efficacy stopping
boundary according to the protocol pre-specified O'Brien-Fleming type a-spending function for
the second interim analysis was 2.5273 (Z-scale) corresponding to p=0.005747 on the p-value
scale. The futility stopping boundary according to the pre-specified ß-spending for the second
interim analysis is 0.8374 (Z-scale) corresponding to p=0.2011 on the p-value scale.

After reviewing the results ofthe second interim analysis on 25 February 2008, the Independent
Data Monitoring Committee recommended to stop the trial due to outstanding efficacy of
RADOOI in terms ofPFS.

Reviewer's Comments:

1. The trial stopped for the second interim analysis based on 191 PFS events (approximately
65.9% of total target events of290) as determined by independent radiologic review.
However, the updated data with cut-off date February 28, 2008 had 266 PFS (91.7%)
events.

2. Consideration ofPFS as the primary endpoint for demonstration of effcacy for approval
of drug products is based on the magnitude ofthe effect and the risk-benefit profie ofthe
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drug product. Because documentation of PFS assessments are often based on both
subjective and objective criteria and these assessments depend on frequency, accuracy,
reproducibility and completeness of tumor assessments, it is important that the observed
magnitude of effect is robust. An interim PFS analysis may not provide an accurate or
reproducible estimate of the treatment effect size due to inadequate follow-up, missing
assessments, disagreements between radiological reviewers and/or disagreements
between investigator and independent assessments. Stopping a trial based on interim PFS
results which may not be verifiable after adjudication can be problematic and the trial
results, in particular, may not be interpretable if the treatment in the control group was
changed based on the interim results. In this application there was a substantial amount of
disagreement between the independent and investigator's assessments ofPFS. In
addition, the design allowed the patients in placebo arm to crossover to RADOO 1 arm
upon progression. Although the effect of RADOO 1 on PFS is large, the robustness ofthis
effect is in question. Since the updated data had approximately 91.7% of the events that
were required for the final analysis, the lack of robustness of the PFS results is expected
to be of a lesser degree. However, according the design, the patients in placebo arm were
allowed to crossover to RADOO 1 upon progression which makes it difficult to evaluate
the survival effect even when the survival data become mature.

3. Initially no reports or results ofthe first interim analysis have been submitted in this
application. The applicant provided the meeting minutes ofthe IDMC meeting for the
first interim analysis upon FDA's request. The first interim analysis was performed on
October 17,2007 only for safety. The amended plan to not perform any PFS analysis at
the first interim analysis was submitted on February 1,2008 by which time the first
interim analysis had already been conducted.

4. Initially no independent data monitoring committee charter and the report and meeting

minutes of the data monitoring committee for the first interim analysis had been
submitted in this application. Those are submitted late upon FDA's request.

5. Although the study stopped at the second interim analysis based on data cut-off date
October 15,2007, the updated PFS data with cut-off date February 28,2008 could be
formally analyzed since PFS was statistically significant at the second interim analysis.
Even ifPFS were not statistically significant at the second interim analysis, the updated
data could be analyzed because ofthe use of a spending function approach as long as it
did not cross the futility boundary at an interim analysis. Based on the a-spending
functions and the observed number of events, the significance levels for data cut-off of
October 15, 2007 and February 28,2008 were 0.0057 and 0.0193, respectively.

3.1.5. Sample Size Considerations

For sample size calculation a one sided type I error of a=0.025 and power 1- ß = 0.9 were used
for a 3-100k group sequential plan with a Lan-DeMets a-spending function of O'Brien-Fleming
type stopping boundaries for efficacy and a ß-spending function based on a rho-spending
function with p = 2.6 for futility. Assuming a hazard ratio of 1.5 (corresponding to a median PFS
of3 months for the Placebo arm and 4.5 months for RADOOI arm), and using a 2:1
randomization to RADOO 1 vs. Placebo a total 290 events for PFS were required.
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Considering a recruitment time of 16 months and an additional follow up of 5 months a total of
362 patients had to be included. This number included the assumption that about 10% of patients
are lost to follow up during the study. The study actually enrolled 416 patients.

The final analysis was to be performed when approximately 290 PFS events as per independent
central radiological review were observed in the intent-to treat (ITT) population.

3.1.6. Effcacy Analysis Methods

3.1.6.1. Analysis Populations

The primary population for all efficacy analyses was the full analysis set (F AS) which is
commonly known as the intent-to-treat (ITT) population. This population was defined as all
randomized subjects and was analyzed according to the treatment and stratum patients were
assigned to at randomization. The safety population consisted of all patients who received at
least one dose of study drug and who had at least one valid post-baseline safety assessment.
Patients were analyzed according to the treatment actually received. The study did not use any
per-protocol population.

3.1.6.2. Demographic and Baseline Characteristics

Demographic and baseline characteristics were summarized by means of contingency tables for
each treatment group for qualitative data (gender, race, disease stage, Karnofsky performance
status, etc.) and by appropriate descriptive statistics (mean, standard deviation, median,
minimum, and maximum) for each treatment group for quantitative data (age, body weight, etc.).
Diagnosis and extent of cancer, medical history and ongoing conditions, duration of study drug
exposure, cumulative dose, dose intensity, relative dose intensity, concomitant medications and
significant non-drug therapies were summarized.

3.1.6.3. Analysis of Primary Endpoint

The primary efficacy endpoint of this study was PFS. The primary analysis ofPFS is based on
the central radiological assessments. As a default censoring and event date options the PFS was
censored at the last adequate tumor assessment if one of the following occurred: absence of
event; the event occurred after a new anti-neoplastic therapy (including open-label RADOOl) is
. given; the event occurred after two or more missing tumor assessments.

The primary statistical analysis to compare PFS was performed using a one-sided log-rank test
stratified by the MSKCC risk category at a significance level of a=0.025. The plot of Kaplan-
Meier estimate ofPFS in each treatment group is displayed. The plots display the number of
patients at risk at equidistant time points. Median PFS for each treatment group was obtained
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along with 95% confidence intervals. Kaplan-Meier estimates with 95% confidence intervals at
4,6 and 12 months were summarized. The hazard ratio ofthe treatment effect estimated using a
Cox proportional hazard model stratified by the MSKCC risk category was provided with two-
sided 95% confidence interval.

In addition to the final analysis ofPFS at the end ofthe study, 2 formal interim analyses ofPFS
were planned. A Lan-DeMets alpha spending function for O'Brien-Fleming type boundaries was
used to ensure that the false type I error rate for PFS is less than or equal to 0.025 (I-sided).

3.1.6.4. Analysis of Secondary Endpoints

As secondary efficacy variables overall survival, objective response rate and the duration of
response were to be compared between treatment arms. Additionally, the following patient

reported outcomes were used as secondary endpoints: Disease-Related Symptoms ofthe FKSI-
DRS (FKSI), Physical functioning scale (PF) ofthe EORTC QLQ-C30 and Global health status /
QoL scale (QL) scores ofthe EORTC QLQ-C30.

According to the statistical analysis plan, the secondary endpoints were to be tested using a gate
keeping testing procedure (Hommel, et aI, 2007) to adjust for multiple testing.

Hypotheses OS and ORR were to be tested separately at the one-sided 1 % level and one-sided
1.5% level, respectively, using the Bonferroni approach.

The combination ofthe strategies below fulfis the general principle of the closed testing

procedure.
1. Ifboth OS and ORR hypotheses are rejected, then the a-priori ordered hypotheses for

FKSI-DRS, PF scale ofthe EORTC QLQ-C30 and QL scale ofthe EORTC QLQ-C30
were be tested sequentially at the one-sided 2.5% level each and. In order to control the
multiple type I error at 2.5% level, a hypothesis among the hypotheses for these three
endpoints is rejected in a confirmatory way if and only if that hypothesis and all
preceding hypotheses are rejected each at 2.5% leveL.

2. If only one of OS and ORR hypotheses is rejected then the a-priori ordered hypotheses
FKSI-DRS, PF scale ofthe EORTC QLQ-C30 and QL scale ofthe EORTC QLQ-C30
were to be tested sequentially at the one-sided a*=1 % or 1.5 % level (a*=1 % if OS or
a*=1.5% if ORR is rejected). In order to control the multiple type I error at a* level, a
hypothesis among the hypotheses for these three endpoints is rejected in a confirmatory
way if and only if that hypothesis and all preceding hypotheses are rejected each at a*
leveL. If all three hypotheses are rejected each at a* level, then the hypothesis that was
not previously rejected (OS or ORR) was to be re-tested at the one-sided 2.5% leveL.

3. If none of OS and ORR hypotheses are rejected, the procedure stops.

This stepwise multiple test procedure controls the familywise error rate at the 2.5% level
Strategies 1 and 2 are ilustrated in Figure 2.
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Figure 2: Gatekeeping Strategy for Multiple Testing of Secondary Endpoints
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Source: Statistical analysis plan submitted with the NDA

The gate keeping testing procedure strongly controls the overall significance level for multiple
testing at 2.5%.

Since duration of response obtained for patients with a tumor response (CR or PR) only, the arms
are not compared using a formal testing procedure. Therefore, duration of response is not
implemented in the hierarchical testing procedure.

Since neither overall survival nor objective response rate met the criteria for significance
(predefined in the gate keeping procedure), no formal testing of the PRO endpoints could be
made.

Secondary endpoints included the following time-to event variables:
. Duration of response

. Overall survival
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· Time to definitive deterioration ofthe FKSI-DRS score by at least 2 score units from
baseline

· Time to definitive deterioration of the physical functioning scale (PF) score of the
EORTC QLQ-C30 by at least 10% from baseline

· Time to definitive deterioration ofthe Global health status / QoL scale (QL) score of the
EORTC QLQ-C30 by at least 10% from baseline

All time-to-event endpoints except duration of response (which was to be analyzed descriptively
only) were analyzed similar to PFS analysis.

The overall response rate (ORR) was summarized in terms of percentage rates with 95%
confidence intervals for each treatment group. ORR was compared between the treatment arms
using stratified exact Cochran-Mantel-Haenszel test, using the strata defined by the MSKCC risk
criteria. Duration of response was to be censored using the same rules as PFS.

3.1.6.5. Sensitivity Analyses

The following sensitivity and supportive analysis ofPFS were performed:
· Using investigator assessments and the same conventions as for the primary analysis
· Using central radiology assessments and taking "te PFS event whenever it occurs even

after two or more missing tumor assessments.
· Using central radiology assessments with backdating of events occurring after missing

tumor assessments.
· Combining both central radiology and investigator assessments and using the same

conventions as for the primary analysis. If there was a PFS event or censoring for both
central radiology and investigator then the time to event or censoring time is defined as
earlier ofthose two times. Ifa PFS event was observed in only one of the sources, then
the time of that PFS event was taken.

· Using a multivariate Cox model stratified by the MSKCC criteria, and adjusting for age,
sex, prior treatment with sunitinib and sorafenib.

Reviewer's Comments:

1. Although the MSKCC risk category and the number of prior VEGFr- TKI therapies were
used as stratification factor at randomization, number of prior VEGFr- TKI therapies was
not used as a stratification factor for the analyses of primary and key secondary
endpoints. Only the MSKC risk category was used as the stratification factor in those
analyses. This plan was pre-specified in the protocol.

2. According to the second protocol amendment dated 28 Feb 2007, the secondary

endpoints were to be tested according to a hierarchical testing procedure in the following
order.
· OS
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· ORR
· Duration of response

. FKSI-DRS
· PF scale ofEORTC QLQ-C30
· QL scale ofEORTC QLQ-C30
The strategy was later modified in the Statistical Analysis Plan dated 1 Feb 2008 to
introduce Hommel's gatekeeping procedure to adjust for testing of multiple secondary
endpoints.

3. The validity ofthe patient-reported outcome instruments employed is questionable. Also,
since neither OS nor ORR was statistically significant, the applicant did not analyze the
patient-reported outcome following the gate keeping strategy. Therefore, this review
considers those endpoints exploratory.

4. The study report included time to definitive worsening of Karnofsky performance status
by at least one Karnofsky category (i.e. at least 10 points less) compared to baseline as a
secondary endpoint. However, it was not specified in the protocol. Although the
statistical analysis plan included the definition and analysis method for this endpoint, it
was not categorized as a patient reported outcome variable.

3.1.7. Sponsor's Results and Statistical Reviewer's Findings/Comments

A total of 416 patients were randomized in study C2240. The study started (first patient dosed)
on 6 Dec 2006.

The second interim analysis was conducted based on the data cut-off date October 15,2007.
After reviewing the results ofthe second interim analysis on February 25,2008 the Independent
Data Monitoring Committee (IDMC) recommended to stop the trial due to outstanding efficacy
ofRADOOl in terms ofPFS. Novartis notified the investigators ofthis early stopping. All sites
with patients receiving placebo were notified on February 28,2008 to cross these patients over to
RADOOI.

At the initial submission the applicant submitted results based on data cut-off date that was used
for the second interim analysis. The applicant later submitted the results based on data cut-off
date of February 28, 2008. This review uses both datasets.

All analyses reported in this review are based on intent-to-treat (ITT) population which is also
called "full analysis set" by the applicant.

3.1.7.1. Patient Disposition

At the time ofthe data cut-off for the second interim analysis (October 15, 2007) study 410
patients were randomized. At the time of the final data cut-off date (February 28,2008) there
were 416 patients randomized, 277 to RADOOI and 139 to placebo. Five patients, 3 in the
RADOOI arm and 2 in the placebo arm, were randomized but did not receive treatment. No
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patients received wrong treatment (treatment ofthe other arm than the one to which the patient is
randomized). Patient disposition at the end ofthe study (February 28, 2008) based on ITT
population is given in Table 4.
Table 4: Patient Disposition at the End of the Study (February 28, 2008) Based on ITT
Population

Disposition RADOOI Placebo Total
N=277 (%) N=139 (%) N=416 (%)

On2:oin2: 75 (27.1) 6 81 (19.5)
Discontinued 202 (72,9) 133 335 (80.5)

Main reason for discontinuation
Disease Progression 137 (49.5) 124 (89.2) 261 (62.7)
Death 7 (2.5) 4 (2.9) 11 (2.6)
Adverse event 36 (13.0) 2 (1.4) 38 (9.1)
Patient withdrew consent 13 (4.7) 2 (1.4) 15 (3.6)

Lost to follow-up 4 (1.4) 0(0) 4 (1.0)
Protocol violation 2 (0.7) 1 (0.7) 3 (0.7)

Administrative problems 2 (0.7) 0(0) 2 (0.5)
Abnormal laboratory values 1 (0.4) 0(0) 1 (0.2)

3.1.7.2. Protocol Deviation

Overall, the number of eligibility criteria deviations was low. All patients had a diagnosis of
mRCC, but five patients did not have a component of clear-cell carcinoma, three with papilary
carcinoma and 2 with granular histology. The most common eligibility criteria deviation was
patients having received concomitant immunosuppressive agents, such as chronic
corticosteroids, at the time of study entry (about 4% in each arm).

3.1.7.3. Baseline Characteristics

The treatment arms were mostly comparable for demographic characteristics (gender, race and
age) at baseline, although there was some imbalance between treatment arms in terms of age
group, RADOOI having a higher percentage (40.4%) of elderly (~65years) patients than the
placebo arm (29.5%). Most patients in the ITT population were male (77.4%). Also most of the
patients in the ITT population were White (88.2%). The mean and median age were 60.2 years
and 61 years, respectively; minimum and maximum were 27 and 85 years. Approximately
36.8% of patients were elderly. A summary of demographic characteristics at baseline is
presented in Table 5.
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Table 5: Demographic Characteristics: Gender, Race and Age (Feb 28, 2008 Cut-off)

RADOOl Placebo All
(N=277) (N=139) (N=416)

Gender Female 61 (22.0%) 33 (23.7%) 94 (22.6%)
Male 216 (78.0%) 106 (76.3%) 322 (77.4%)
Asian 16 (5.8%) 11 (7.9%) 27 (6.5%)
Black 2 (0.7%) 3 (2.2%) 5 (1.2%)

Race Caucasian 246 (88.8%) 121 (87.1%) 367 (88.2%)
Native American 1 (0.4%) 0(0%) 1 (0.2%)
Other 8 (2.9%) 3 (2.2%) 11 (2.6%)
Missing 4 (1.4%) 1 (0.7%) 5 (1.2%)

Age Group in ..65 165 (59.6%) 98 (70.5%) 263 (63.2%)
Years ;:65 112 (40.4%) 41 (29.5%) 153 (36.8%)

Mean 60.66 59.27 60.20
SD 10.36 9.58 10.11
Minimum 27 29 27

Age in Years First quartile 54 54 54
Median 61 60 61
Third quartile 68 66 68
Maximum 85 79 85

This study recruited patients from 10 countries. The countries are grouped by geographic regions
as North America, Europe, and Australia and Japan. Majority of the randomized patients were
from Europe region (60.34%). Highest number of patients were from USA (26.68%) followed by
France (25.24%) and Italy (16.59%). All other countries each contributed less than 10% of
patients. Two treatment arms were balanced for the most countries except USA (25.55% in
RADOOI arm and 30.94% in placebo arm), Spain (6.50% vs. 2.88%) and Canada (3.25% vs.
7.19%). The distribution of country and region of the patients is presented in Table 6. Other
baseline characteristics are presented in Table 7.

Appears This Way
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Table 6: Demographic Characteristics: Country and Geographic Region (Feb 28, 2008 Cut-

off)

Geographic RADOOl Placebo All
Re2ion/Country (N=277) (N=139) (N=416)

North America 77 (27.80%) 53 (38.13%) 130 (31.25%)
Canada 9 (3.25%) 10 (7.19%) 19 (4.57%)
USA 68 (25.55%) 43 (30.94%) 111 (26.68%)

Europe 180 (64.98%) 71 (51.08%) 251 (60.34%)
France 72 (25.99%) 33 (23.74%) 105 (25.24%)
Germany 14 (5.05%) 4 (2.88%) 18 (4.33%)
Italy 46 (16.61%) 23 (16.55%) 69 (16.59%)
Netherlands 11 (3.97%) 1 (0.72%) 12 (2.88%)
Poland . 19 (6.86%) 6 (4.32%) 25 (6.01%)
Spain 18 (6.50%) 4 (2.88%) 22 (5.29%)

Australia and 20 (7.22%) 15 (10.79%) 35 (8.41%)
Japan

Australia 5 (1.81%) . 6 (4.32%) 11 (2.64%)
Japan 15 (5.42%) 9 (6.47%) 24 (5.77%)

Table 7: Baseline Non-demographic Characteristics (Feb 28, 2008 Cut-off)

RADOOl Placebo All
(N=272) (N=138) (N=410)

N 268 136 404
Mean 26.31 26.22 26.28

BMI (kg/m2)
SD 5.01 4.33 4.79
Median 25.6 25.3 25.5
Minimum 15.9 20.8 15.9
Maximum 47.5 40.2 47.5
100 78 (28.16%) 41 (29.50%) 119 (28.61%)

Ka rn of sky 90 98 (35.38%) 53 (38.13%) 151 (36.30%)
Performance 80 72 (25.99%) 30 (21.58%) 102 (24.52%)

Status 70 28 (10.11%) 15 (10.79%) 43 (10.34%)
Missing 1 (0.36%) 0(0%) 1 (0.24%)

MSKCCRisk Favorable risk 81 (29.24%) 39 (28.06%) 120 (28.85%)

Group Intermediate risk 156 (56.32%) 79 (56.83%) 235 (56.49%)
Poor risk 40 (14.44%) 21 (15.11 %) 61 (14.66%)

Prior VEGFr- Sorafenib 81 (29.24%) 43 (30.94%) 124 (29.81%)
Sunitinib 124 (44.77%) 60 (43.17%) i 84 (44.23%)TKI Therapies
Both 72 (25.99%) 36 (25.90%) 108 (25.96%)
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3.1.7.4. Primary Efficacy Analysis

Primary efficacy analysis comparing progression-free survival (PFS) based on independent
radiologic review between RADOOI and placebo, in the ITT population using log-rank test
adjusted for stratification factor baseline MSKCC risk group (favorable vs. intermediate vs.
poor) is presented in Table 8 and Table 9 for data with October 15, 2007 and February 28 cut-off
dates, respectively. The corresponding Kaplan-Meier plots are given in Figure 3 and Figure 4,
respectively. The PFS analyses based on investigator's assessment are presented in Table 10 and
Table 11 and Kaplan-Meier plots are presented in Figure 5 and Figure 6, respectively for these
two cut-off dates. RADOOI demonstrated a statistically significant advantage in PFS over
placebo (log-rank test, nominal one-sided p-value -: 0.0001 adjusted for MSKCC risk group and
not adjusted for interim analyses for both cut-off dates and for both PFS determined by
independent assessment and PFS determined by investigator assessment). The hazard ratios of
RAOOI over placebo and the 95% confidence intervals for PFS as determined by independent
review were 0.306 (95% CI: (0.226, 0.413)) and 0.338 (95% CI: (0.262, 0.436)) based on data
cut-off dates October 15,2007 and February 28,2008, respectively. The hazard ratios and the
confidence intervals for PFS based on investigator's assessment were 0.314 (95% CI: (0.238,
0.414)) and 0.326 (95% CI: (0.256, 0.414)) for those two cut-off dates. The efficacy stopping
boundary according to the protocol pre-specified O'Brien-Fleming type a-spending function for
the interim analysis based on October 15, 2007 data cut-off with 191 events (approximately
65.86% oftotal events) was 0.005747 on the p-value scale which was crossed.

Table 8: Primary Effcacy Analysis ofPFS Based on Independent Review (Oct 15,2007
Cut-oft)

Treatment Number Number (%) Median in Hazard Ratioi P-valu~
of Failed, Months1 RAOOI/Placebo

Patients Died, (95% CI) (95% CI)
Pr02ressed

RAOOI 272 101 (37.13%) 4.01 (3.71,5.52) 0.306 -:0.0001
16 (5.88%) (0.226, 0.413)

85 (31.25%)
Placebo 138 90 (65.22%) 1.87 (1.81, 1.94)

8 (5.80%)
82 (59.42%)

¿. 3.. Kaplan-Meier estimate. . Based on Cox model stratified by MSKCC risk group. . Based on one-sided log-rank
test adjusted for MSKCC risk group stratification factor, not adjusted for interim analysis.

APpears 'This Way
On original
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Figure 3: Kaplan-Meier Plot of PFS Based on Independent Review (Oct 15,2007 Cut-off)
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Table 9: Primary Effcacy Analysis ofPFS Based on Independent Review (Feb 28, 2008

Cut-off)

Treatment Number Number (%) Median in Hazard Ratiol P-value3
of Failed, Months! RADOOIIPlacebo

Patients Died, (95% CI) (95% CI)
Proeressed

RADOOI 277 155 (55.96%) 4.90 (3.98,5.52) 0.338 .:0.0001
21 (7.58%) (0.262, 0.436)

134 (48.38%)
Placebo 139 111 (79.86%) 1.87 (1.84, 1.94)

8 (5.76%)
103 (74.10%) .

I. £. j.. Kaplan-Meier estimate. . Based on Cox model stratified by MSKCC risk group. . Based on one-sided log-rank
test adjusted for MSKCC risk group stratification factor, not adjusted for interim analysis.

28



Figure 4: Kaplan-Meier Plot ofPFS Based on Independent Review (Feb 28,2008 Cut-oft)
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Table 10: Analysis ofPFS Based on Investigator Assessment (Oct 15, 2007 Cut-oft)

12 13

Treatment Number Number (%) Median in Hazard Ratio" P-valuej
of Failed, Months1 RAOOI/Placebo

Patients Died, (95% CI) (95% CI)
Pr02ressed

RADOOI 272 111 (40.81%) 4.57 (3.91, 5.52) 0.314 ~O.OOOI

14 (5.15%) (0.238, 0.414)
. 97 (35.66%)

Placebo 138 105 (76.09%) 1.84 (1.81, 1.94)

7 (5.07%)
98 (71.01 %)

1. L. j.. Kaplan-Meier estimate. . Based on Cox model stratified by MSKCC risk group. . Based on one-sided log-rank
test adjusted for MSKCC risk group stratification factor, not adjusted for interim analysis.
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Figure 5: Kaplan-Meier Plot of PFS Based on Investigator Assessment (Oct 15,2007 Cut-
off)

1.0

0.9

0. 8-
c:
'"
;: 0.7
tJ..c. 0.6-
:0
0
:: 0.5
'"

c:00.4
~
0
~0.3
¡;

0. 2

0. 1

0.0
0

L,
,\

'L
I
'L

"
I
i,

'I
i
..
,
L
,
,

\
i
,
,
,
I,
I
I,

1
"

.." ---....

----l
"

i,
\

"
..,
----L-"

----i_,
~----------i

,

1 2 3 4 5 6 7 8 9 10

R- og esi on Fr ee SJrvi va ( Mi hs)

Trea næ Ga.p - R' ---- R a:

Table 11: Analysis ofPFS Based on Investigator Assessment (Feb 28, 2008 Cut-off)

11

Treatment Number Number(%) Median in Hazard Ratio¿ P-valuej
of Failed, Months1 RA0011Placebo

Patients Died, (95% CI) (95% CI)
Pro~ressed

RADOOI 277 170 (61.37%) 5.49 (4.63, 5.82) 0.326 ..0.0001
18 (6.50%) (0.256, 0.414)

152 (54.87%)
Placebo 139 129 (92.81%) 1.87 (1.84, 2.23)

8 (5.76%)
121 (87.05%)

I. 2. '.. Kaplan-Meier estimate. . Based on Cox model stratified by MSKCC risk group. . Based on one-sided log-rank
test adjusted for MSKCC risk group stratification factor, not adjusted for interim analysis.
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Figure 6: Kaplan-Meier Plot ofPFS Based on Investigator Assessment (Feb 28, 2008 Cut-
off)

1.0

0.9

0.8-
'"
.,
;: 0. 7
en
L.0. 0.6-
'"
0
:: 0.5.-
'"

'"00.4
~
0
~0.3
:i

0.2

0.1

0.0
0

\,
\

,
ì~

,
,
,
"

,
i
,,
,
I,
,
L
,
,
,
,
"

'L"
i,-....L--,

ì,
1
I,

\
, ,,-L.-.

-"'--i..
" l_______..

..L____..~.,
'- L___1

1 2 3 4 5 6 7 8 9 10 11 12 13 14

R"ogesi on Free 9.rvi va (Mi hs)
Treari Ga.p - R' ---- R ac

Table 12 shows the number of different types ofPFS events and censoring reasons based on
independent radiologic review at February 28,2008 data cut-off.

Table 12: PFS Event Types and Censoring Reasons According to Independent Review (Feb
28, 2008 cut-off)

RA001 Placebo
N=277 (%) N=139 (%)

PFS events 155 (56.0%) 111 (79.9%)
Death 21 (7.6%) 8 (5.8%)
Disease progression 134 (48.4%) 103 (74.1 %)

Censorin2 122 (44.0%) 28 (20.1%)
Ongoing without event 54 (19.5%) 4 (2.9%)
Lost to follow-up 2 (0.7%) 0(0%)
Withdrew consent 8 (2.9%) 0(0%)
Adequate assessment no longer available 20 (7.2%) 4 (2.9%)
New cancer therapy added 34 (12.3%) 20 (14.4%)
Event after )0=2 missing tumor assessments 4 (1.4%) 0(0%)
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The disagreement between PFS assessments by investigator and that by independent radiologic
review is explored in Table 13, Table 14 and Table 15. Table 13 cross-tabulates disagreement in
type of event or censoring (PD, death or censoring) and time of event or censoring (same, time of
event or censoring as determined by independent review is later than that by the investigator and
time of event or censoring as determined by independent review is earlier than that by the
investigator). Table 14 shows disagreement in time of event or censoring and without
considering the type of event or censing. Overall summary of disagreements is presented in
Table 15.

Table 13: PFS Date and Event Type/Censor Disagreement (Feb 28, 2008 Cut-off)

Event Type RADOOI Arm Placebo Arm
Frequency (%) Frequency (%)

IRC INV Same IRC IRC Total Same IRC IRC Total
time after before time after before

INV INV INV INV
Censor PD 33 3 13 49 15 4 2 21

(11.9) (1.1) (4.7) (17.7) (10.8) (2.9) (1.4) (15.1)
Death PD 0 10 0 10 0 2 0 2

(0.0) (3.6) (0.0) (3.6) (0.0) (1.4) (0.0) (1.4)
PD Censor 9 5 20 34 2 0 1 3

(3.2) (1.8) (7.2) (12.3) (1.4) (0.0) (0.7) (2.2)
PD Death 0 0 7 7 0 0 2 2

(0.0) (0.0) (2.5) (2.5) (0.0) (0.0) (1.4) (1.4)
Censor Censor 61 4 8 73 6 1 0 7

(22.0) (1.4) (2.9) (26.4) (4.3) (0.7) (0.0) (5.0)
Death Death 11 0 0 11 6 0 0 6

(4.0) (0.0) (0.0) (4.0) (4.3) (0.0) (0.0) (4.3)
PD PD 50 12 31 93 72 5 21 98

(18.1) (4.3) (11.2) (33.6) (51.8) (3.6) (15.1) (70.5)
Total 164 34 79 277 101 12 26 139

(59.2) (12.3) (28.5) (100) (72.7) (8.6) (18.7) (100)
. .

PD: Progressive disease. IRe: As determining by independent radiologic committee. !NV: As determined by the
investigator.
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Table 14: PFS Event/Censor Time Disagreement (Feb 28, 2008 Cut-off)

RAD001 Placebo
N=277 N=139
Frequency (%) Frequency (%)

IRC Event/Censor Time is Before INV's 79 (28.5) 26 (18.7)
IRC Event/Censor Time is After INV's 34 (12.3) 12 (8.6)
More Than 2 Months Difference 60 (21.7) 13 (9.4)
Maximum ofIRC Time - INV Time 4.0 Months 3.7 Months
Maximum ofINV Time - IRC Time 8.3 Months 6.9 Months

. .IRe: As determining by independent radiologic committee. INV: As determined by the investigator.

Table 15: Summary of Disagreement between Independent and Investigator assessments of
PFS (Feb 28, 2008 Cut-off)

Type of Disagreement RAD001 Placebo
N=277 N=139
Frequency (%) Frequency (%)

Disagreement in event type/ censor 100 (36.1) 28 (20.1)
Disagreement in event time 113 (40.8) 38 (27.3)
Any disagreement 155 (56.0) 55 (39.6)
Agreement in both event type/censor and time 122 (44.0) 84 (60.4)

Reviewer's Comments:

1. There was disagreement in type or time ofPFS event and censoring between independent
and investigator's assessment for a large number of patients (56.0% in RADOOI arm and
39.6% in placebo arm. However the analysis results were similar based on these two
assessments. The disagreement between independent and investigator's assessment seems
more prominent in the RADOO 1 arm than in the placebo arm. This indicates a possible
bias in investigator's assessment favoring RADOOI in spite of the study being double-
blind.

2. Most ofthe statistical reviewer's analysis results match with those of the applicant.
However the hazard ratios and their confidence intervals differ a little. This is due to how
the ties are handled in Cox regression. The reviewer used Breslow method whereas the
applicant used "discrete" method for handling ties. The applicant's reason for using
discrete method is that the data are really discrete in nature and the Breslow method may
be biased in presence oflarge number oftied observations. However, the reviewer
compared both the "discrete" and Breslow method and the "exact" method. Although the
results are very close for all methods, both "discrete" and Breslow method seem to be
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biased, but in different directions. The "discrete" method seems to be biased in favor of
the RADOOI. See Appendix B for applicant's analysis ofPFS.

3. Discrepancy in number of progression events and deaths between patient disposition
summary and the effcacy results was discovered during the review of this application.
FDA requested the applicant to explain the reasons for this discrepancy. The applicant
explained that this apparent discrepancy was because two different sources of
information were used for patient disposition and efficacy PFS analysis. The PFS
analysis was solely based on radiologic evaluation either by independent central
radiology review or by local radiology review according to RECIST whereas death or PD
as the primary reason for discontinuation of the study drug was as reported by the
investigator on the "End-of-treatment - blinded portion" ofthe case report form. The
patients were followed until progression even after discontinuation of study drug. For
primary analysis ofPFS, any events occurring after study drug discontinuation were
counted as such while patients who were event-free at the data-cut-off date were censored
at the last adequate tumor assessment prior to the analysis cut-off and patients who
started treatment with a new anticancer therapy before progression were censored at the
last adequate tumor assessment prior to the initiation of the new anticancer therapy.
These conventions were used for both analyses ofPFS by independent review and that by
local investigator assessment. Upon FDA's request, the applicant submitted the analyses
ofPFS after censoring a patient at the last adequate tumor assessment before study drug
discontinuation if patient did not have any event or otherwise censored before the study
drug discontinuation. The reviewer has confirmed the results. The efficacy conclusions
did not change in that analysis. Although the hazard ratios in that analysis were slightly
smaller than those in the primary analysis results, the confidence intervals of the hazard
ratio were wider. In addition the reviewer has calculated the time from discontinuation of
study drug to the PFS event or censoring time for the patients whose PFS event or
censoring occurs after study drug discontinuation. Summaries ofthese calculations based
on February 28,2008 data cut-off date are presented in Table 16, Table 17, Table 18 and
Table 19.

Table 16: Summary of time (in days) from study drug discontinuation to PFS event
or censoring based on independent radiology review for the patients who have PFS
event or are censored after study drug discontinuation

RA001 Placebo All
N 66 36 102
Mean 28.6 10.8 22.3
First quartile 4 1 1

Median 21 6 10
Third quartile 39 9.5 33
Maximum 126 71 126
Number of patients 23 4 27
with more than 28 days
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Table 17: Summary oftime (in days) from study drug discontinuation to PFS event
based on independent radiology review for the patients who have PFS event after
study drug discontinuation

RA001 Placebo All
N 50 32 82

Mean 32.6 11.6 24.4
First quartile 6 1 1

Median 23 6 11.5

Third quartile 49 10 37
Maximum 126 71 126

Number of patients 21 4 25

with more than 28 days

Table 18: Summary of time (in days) from study drug discontinuation to PFS event
or censoring based on local radiology review for the patients who have PFS event or
are censored after study drug discontinuation

RA001 Placebo All
N 69 35 104

Mean 20.1 8.9 16.3

First quartile 1 1 1

Median 12 1 7

Third quartile 27 8 23

Maximum 105 55 105

Number of patients 16 4 20
with more than 28 days

Table 19: Summary of time (in days) from study drug discontinuation to PFS event
based on local radiology review for the patients who have PFS event after study
drug discontinuation

RA001 Placebo All
N 60 35 95
Mean 19.4 8.9 15.6
First quartile 1 1 1

Median 11 1 7

Third quartile 25.5 8 23

Maximum 105 55 105

Number of patients 14 4 18

with more than 28 days
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3.1.7.5. Secondary Effcacy Analyses

The analyses of secondary endpoint OS based on the data with cut-off dates October 15, 2007
and February 28,2008 are presented in Table 20 and Table 21, respectively. The corresponding
Kaplan-Meier plots are given in Figure 7 and Figure 8. RADOOI did not show statistically
significant improvement in OS over placebo (log-rank test, nominal one-sided p-value 0.234 and
0.1 38 for the two cut-off dates adjusted for MSKCC risk group and not adjusted for interim
analyses). The hazard ratios and their 95% confidence intervals for OS based on the two cut-off
dates (Oct 15,2007 and February 28,2008) were 0.831 (95% CI: (0.505, 1.370)) and 0.821 (95%
CI: (0.575, 1.171)), respectively. The tabulations of best overall response and analyses of ORR
as determined by the independent radiologic review are presented in Table 22 and Table 23
respectively for the two cut-off dates. The overall response rate was extremely low in both arms
(~2% in RADOOI vs. 0% in placebo) and was not statistically significant (Cochran-Mantel-
Haenszel test, p-value 0.216 and 0.113, respectively for the two cut-off dates). For the updated
data, the odds ratio was 2.21 with a 95% confidence interval (0.37, 13.34). Other secondary
endpoints were time to definitive deterioration in Functional Assessment of Cancer Therapy
Kidney Symptom Index - Disease Related Symptoms (FKSI-DRS) and the physical functioning
(PF) and quality oflife (QL) scales of European Organization for Research and Treatment of
Cancer (EORTC) QLQ-C30. Since neither OS nor ORR was statistically significant, other
secondary endpoints were not formally tested.

Table 20: Analysis of OS (Oct 15,2007 Cut-off)

Treatment Number Number (%) Median in Hazard Ratio¿ P-valuej
of Failed Months1 RA001/Placebo

Patients (95% Cn (95% CI)
RADOOI 272 42 (15.44%) NE (7.23, NE) 0.831 0.234
Placebo 138 26 (18.84%) 8.80 (7.92, NE) (0.505, 1.370)

¿. '.. Kaplan-Meier estimate. . Based on Cox model stratified by MSKCC risk group. . Based on one-sided log-rank
test adjusted for MSKCC risk group stratification factor, not adjusted for interim analysis. NE: Not estimable.

Appers this Way
On Original
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Figure 7: Kaplan-Meier Plot of OS (Oct 15,2007 Cut-off)
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Table 21: Analysis of OS (Feb 28, 2008 Cut-off)

7 8 9 10 11

Treatment Number Number Median in Hazard RatioZ P-valuej
of (%) Failed Months1 RAOOIlPlacebo

Patients (95% CI) (95% CI)
RADOOI 277 85 (30.69%) NE (11.43, NE) 0.821 0.138
Placebo 139 48 (34.53%) 13.01 (10.09, NE) (0.575, 1.171)
I. 2. J.. Kaplan-Meier estimate. . Based on Cox model stratified by MSKCC risk group. . Based on one-sided log-rank
test adjusted for MSKCC risk group stratification factor, not adjusted for interim analysis. NE: Not estimable.
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Figure 8: Kaplan-Meier Plot of OS (Feb 28, 2008 Cut-off)
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Table 22: Best Overall Tumor Response Based on Independent Review (Oct 15,2007 Cut-
off)

Randomization Group
RA001 (N=272) Placebo (N=138) All (N=410)

Complete Response 0 0 0
Partial Response 3 (1.10%) 0 3 (0.73%)
Stable Disease 171 (62.87%) 44 (31.88%) 215 (52.44%)
Progressive Disease 53 (19.49%) 63 (45.65%) 116 (28.29%)
Unknown 45 (16.54%) 31 (22.46%) 76 (18.54%)
Overall Response Rate 1.10% 0% 0.73%
(95% CI) (0.23%,3.19%)
P-valuel 0.216
i : Based on Cochran-Mantel Haenszel test stratified by MSKCC fisk group.
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Table 23: Best Overall Tumor Response Based on Independent Review (Feb 28, 2008 Cut-
off)

Randomization Group
RAOOl (N=277) Placebo (N=139) All (N=416)

Complete Response 0 0 0
Partial Response 5 (1.81%) 0 5 (1.20%)
Stable Disease 185 (6'6.79%) 45 (32.37%) 230 (55.29%)
Progressive Disease 57 (20.58%) 74 (53.24%) 131 (31.49%)
Unknown 30 (10.83%) 20 (14.39%) 50 (12.02%)
Overall Response Rate 1.81% 0% 1.20%
(95% CI) (0.59%,4.16%)
P-valueJ 0.113
J.. Based on Cochran-Mantel Haenszel test stratified by MSKCC risk group.

Reviewer's Comments:

1. The statistical reviewer's hazard ratio and the confidence intervals in the OS analyses do
not match with those ofthe applicant because of use of different methods for handling
ties as stated before. See Appendix B for applicant's analysis of OS.

2. Since 109 (78.4%) of 139 patients receiving placebo were crossed over to RADOOI on
disease progression, it is difficult to evaluate the true effect of RADOO 1 on survivaL.

3.2. Evaluation of Safety

For safety evaluation, please refer to the clinical review of this application.

Appears This Way
On Original
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4. FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

4.1. Gender, Race and Age

Efficacy by gender was analyzed by exploratory analysis ofPFS and is presented in Table 24.
Effcacy by age group (~65 years, ::65 years) was also analyzed by exploratory analysis ofPFS
and is presented in Table 25. Exploratory analyses of OS by gender and by age group are also
performed and presented in Table 26 and Table 27, respectively. No analysis has been performed
by race because majority of the subjects were Caucasian (88.2%) and the second largest racial
group Asian constitutes only 6.5% ofthe subjects. All analyses in this section are based on
updated data with cut-off date February 28, 2008.

Table 24: Exploratory Analysis of PFS Based on Independent Review by Gender

Gender Treatment Number Number Median in Hazard Ratiol
of (%) Months. RADOOIIPlacebo

Patients Failed (95% cn (95% cn
Female RADOOI 61 35 5.13 0.398

(57.38%) (3.35, 5.88) (0.228, 0.693)
Placebo 33 26 1.91

(78.79%) (1.71,3.61)
Male RAOOI 216 120 4.90 0.336

(55.56%) (4.01,5.52) (0.251,0.450)
Placebo 106 85 1.87

(80.19%) (1.84, 1.94)
i 7: Kaplan-Meier estimate. : Proportional hazards model stratified by MSKCC risk criteria.

Table 25: Exploratory Analysis ofPFS Based on Independent Review by Age Group

Age Treatment Number Number Median in Hazard Rati02
Group of (%) Months. RAOOIlPlacebo

Patients Failed (95% cn (95% Cn
~65 RADOOI 165 93 4.30 0.362
Years (56.36%) (3.71,5.49) (0.264, 0.495)

Placebo 98 79 1.87

(80.61%) (1.84, 1.91)

2: 65 RADOOI 112 62 5.36 0.340
Years (55.36%) (3.98, 5.88) (0.217,0.532)

Placebo 41 32 2.23
(78.05%) (1.81,3.48)I. 2.. Kaplan-Meier estimate. . Proportional hazards model stratified by MSKCC risk criteria.
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Table 26: Exploratory Survival Analysis by Gender

Gender Treatment Number Number Median in Hazard Ratio:l
of (%) Months1 RA001IPlacebo

Patients Failed (95% CI) (95% CI)
Female RADOOI 61 23 11.43 1.170

(37.70%) (6.97, NE) (0.521,2.625)
Placebo 33 10 13.01

(30.30%) (NE, NE)
Male RAOOI 216 62 NE 0.725

(28.70%) (11.20, NE) (0.482, 1.089)

Placebo 106 38 10.97

(35.85%) (8.80, NE)
2.. Kaplan-Meier estimate. . Proportional hazards model stratified by MSKCC risk criteria. NE. Not estimable.

Table 27: Exploratory Survival Analysis by Age Group

Age Treatment Number Number Median in Hazard Ratio
Group of (%) Months1 RA001IPlacebo

Patients Failed (95% CI) (95% CI)
..65 RADOOI 165 58 NE 0.923
Years (35.15%) (10.58, NE) (0.606, 1.403)

Placebo 98 36 10.97

(36.73%) (9.00, 13.01)

2: 65 RADOOI 112 27 NE 0.717
Years (24.11%) (11.43, NE) (0.362, 1.420)

Placebo 41 12 NE
(29.27%) (8.80, NE)

2.. Kaplan-Meier estimate. . Proportional hazards model stratified by MSKCC risk criteria. NE. Not estimable.

Reviewer's Comments:

1. The PFS results are similar across the gender and age groups.
2. In the female subjects the hazard ratio ofRADOOl to placebo for OS is greater than 1

which appears to indicate that RADOO 1 may not be beneficial for female patients in terms
of OS. However, because of a small number of female patients, the confidence interval
for the hazard ratio is wide and a conclusion cannot be drawn based on this.

3. The OS results across the age group are similar, although RADOOI appears to be more
effective in the subjects:: 65 years of age which may also be due to slight imbalance in
randomization across the age groups.

41



4.2. Other Special/Subgroup Populations

Exploratory analyses ofPFS and OS by geographic regions are presented in Table 28 and Table
29, respectively. The stratification factors at randomization were MSKCC risk criteria (favorable
vs. intermediate vs. poor) and number of prior VEGFr-TKI therapies (1 vs. 2). Exploratory
analyses ofPFS by MSKCC risk criteria and prior VEGFr-TKI therapy (sorafenib, sunitinib,
both) are presented in Table 30 and Table 31, respectively. All analyses are based on February
28,2008 cut-off date (updated data).

Table 28: Exploratory Analysis of PFS Based on Independent Review by Geographic
Region

Geographic Treatment Number Number Median in Hazard RatioZ
Region of (%) Months1 RAOOIlPlacebo

Patients Failed (95% CD (95% CI)
USA and RADOOI 77 43 4.63 0.308
Canada (55.84%) (3.71,5.59) (0.193, 0.492)

Placebo 53 41 1.87

(77.36%) (1.77,2.10)
Europe RADOOI 180 104 4.44 0.422

(57.78%) (3.71,5.52) (0.299, 0.594)
Placebo 71 59 1.91

(83.10%) (1.81,2.83)
Australia RADOOI 20 8 10.58 0.184
and Japan (40.00%) (4.90, NE) (0.060, 0.568)

Placebo 15 11 1.87

(73.33%) (1.84,3.61)
J. L.. Kaplan-Meier estimate. . Proportional hazards model stratified by MSKCC risk criteria. NE. Not estimable.

Table 29: Exploratory Survival Analysis by Geographic Region

Geographic Treatment Number Number Median in Hazard Rati02
Region of (%) Failed Months1 (95% RAOOIlPlacebo

Patients CD (95% CD
USA and RADOOI 77 26 (33.77%) 11.43 (9.92, NE) 1.023
Canada Placebo 53 19 (35.85%) 13.01 (9.00, NE) (0.553, 1.894)

Europe RADOOI 180 56 (31.11%) NE (11.20, NE) 0.803
Placebo 71 27 (38.03%) 10.97 (7.59, NE) (0.505, 1.277)

Australia RADOOI 20 3 (15.00%) NE (10.58, NE) 1.502
and Japan Placebo 15 2 (13.33%) NE (7.92, NE) (0.147,15.385)I. L.. Kaplan-Meier estimate. . Proportional hazards model stratified by MSKCC risk criteria. NE: Not estimable.
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Table 30: Exploratory Analysis ofPFS Based on Independent Review by MSKCC Risk
Group

MSKCC Treatment Number Number Median in Hazard Ratio:l
Risk Group of (%) Months! RA001/Placebo

Patients Failed (95% CI) (95% CI)
Favorable RADOOI 81 39 5.75 0.317

(48.15%) (3.98, 7.39) (0.196,0.511)
Placebo 39 33 1.94

(84.62%) (1.87,2.83)
Intermediate RADOOI 156 90 4.53 0.324

(57.69%) (3.78,5.49) (0.231,0.453)
Placebo 79 61 1.84

(77.22%) (1.81, 1.94)

Poor RADOOI 40 26 3.55 0.448
(65.00%) (1.87, 4.63) (0.232, 0.867)

Placebo 21 17 1.84

(80.95%) (1.77,3.61)
i l
: Kaplan-Meier estimate. : Proportional hazards modeL.

Table 31: Exploratory Analysis ofPFS Based on Independent Review by Prior VEGFr-
TKI Therapy

Prior Treatment Number Number Median in Hazard Ratio:l
VEGFr- of (%) Months! RAD001/Placebo

TKI Patients Failed (95% CI) (95% CI)
Therapy

Sorafenib RADOOI 81 37 5.88 0.264
(45.68%) (4.90, 11.40) (0.163, 0.430)

Placebo 43 36 2.83

(83.72%) (1.91,3.61)
Sunitinib RADOOI 124 69 3.88 0.373

,
(55.65%) (3.55, 5.55) (0.253, 0.551)

Placebo 60 47 1.84

(78.33%) (1.77, 1.91)

Both RADOOI 72 49 4.01 0.321

(68.06%) (3.55, 5.36) (0.192,0.537)
Placebo 36 28 1.84

(77.78%) (1.77,2.04)
1 l: Kaplan-Meier estimate. : Proportional hazards model stratified by MSKCC rIsk criteria.
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Reviewer's Comments:

1. RAOO 1 appears to be most effective in the European patients in terms of OS but least
effective in that population in terms ofPFS.

2. RADOOI appears to be ineffective in non-European regions in terms of OS. However,
due to small number of patients and OS events in non-European population, no
conclusions can be made.

3. RADOOI appears to be less effective in the poor risk patients than in the favorable and
intermediate risk patients in terms ofPFS.

4. Hazard ratio's ofRADOOl to placebo are similar across prior VEGFr-TKI therapies.

Appears This Way
On Original
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5. SUMMARY AND CONCLUSIONS

This application, supported by Study C2240, seeks the approval of Afinitor (everolimus or
RADOO 1) for the indication of advanced renal cell carcinoma (RCC). This double-blind,
randomized, stratified, multicenter, international, phase II trial compares RADOO 1 plus best
supportive care (BSC) to placebo plus BSC in the metastatic RCC patients whose disease has
progressed despite prior therapy with sunitinib, sorafenib or both sequentially. This study
randomized a total of 416 patients, 277 to RADOO 1 and 139 to placebo. The primary efficacy
endpoint was progression-free survival (PFS). The secondary efficacy endpoints were overall
survival (OS), overall response rate (ORR), and time to definitive deterioration in Functional
Assessment of Cancer Therapy Kidney Symptom Index - Disease Related Symptoms (FKSI-
DRS) and the physical functioning (PF) and quality oflife (QL) scales of European Organization
for Research and Treatment of Cancer (EORTC) QLQ-C30. The study stopped at a planned
interim analysis conducted on February 25,2008 for efficacy based on data cut-off date of
October 15, 2007 and the study patients were unblinded on February 28,2008. The RADOOI arm
showed statistically significant improvement over placebo arm with respect to PFS as determined
by independent radiologic review (log-rank test, one sided p-value ~ 0.0001 adjusted for
MSKCC risk group and hazard ratio 0.338) in the ITT population based on February 28,2008
data cut-off date. The main secondary endpoints OS and ORR were not statistically different
between RADOOI and placebo arms (log-rank test, p-value=0.l38 for one-sided and adjusted for
MSKCC risk group for OS and Cochran-Mantel-Haenszel test stratified by MSKCC risk group,
p-value=O.l 13 for ORR).

5.1. Statistical Issues and Collective Evidence

1. The quality of the datasets and the whole submission is poor. There were many mistakes
and inconsistencies in the dataset that were revealed only after requests for clarification
by the reviewer. Many documents were incomplete or not present at alL. Some of them
were submitted after the reviewers identified and requested them. Because of the poor
quality of the datasets, inaccuracy ofthe results is a concern. For details of FDA's
correspondence with the applicant, please refer to Appendix A.

2. Consideration ofPFS as the primary endpoint for demonstration of efficacy for approval
of drug products is based on the magnitude ofthe effect and the risk-benefit profie ofthe

drug product. Because documentation ofPFS assessments are often based on both
subjective and objective criteria and these assessments depend on frequency, accuracy,
reproducibility and completeness oftumor assessments, it is important that the observed
magnitude of effect is robust. An interim PFS analysis may not provide an accurate or
reproducible estimate ofthe treatment effectsize due to inadequate follow-up, missing
assessments, disagreements between radiological reviewers and/or disagreements
between investigator and independent assessments. Stopping a trial based on interim PFS
results which may not be verifiable after adjudication can be problematic and the trial
results, in particular, may not be interpretable if the treatment in the control group was
changed based on the interim results. In this application there was a substantial amount of
disagreement between the independent and investigator's assessments ofPFS. In
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addition, the design allowed the patients in placebo arm to crossover to RADOO 1 arm
upon progression as assessed by the investigator. Although the effect ofRADOOl on PFS
is large, the robustness of this effect is in question. Nevertheless, since the updated data
had approximately 91.7% ofthe events that were required for the final analysis, the lack
of robustness of the PFS results is expected to be of a lesser degree.

3. There was disagreement in type or time ofPFS event and censoring between independent
and investigator's assessment for a large number of patients (56.0% in RADOOI arm and
39.6% in placebo arm. However the analysis results were similar based on these two
assessments. The disagreement between independent and investigator's assessment seems
more prominent in the RADOOI arm than in the placebo arm. This indicates a possible
bias in investigator's assessment favoring RADOOI in spite of the study being double-
blind.

4. Since the patients receiving placebo were crossed over to RADOOI on disease
progression as assessed by the investigator and also when the study is terminated due to
superior effcacy finding at the second interim analysis, it is difficult to evaluate the true
effect of RAOO 1 on survivaL.

5.2. Conclusions and Recommendations

The applicant has submitted results from one phase II, randomized, double-blind, comparative
clinical trial (Study C2240) comparing Afinitor (everolimus or RAOO 1) plus best supportive
care (BSC) and placebo plus BSC in patients with advanced renal cell carcinoma (RCC) who
were previously treated with sunitinib, sorafenib or both sequentially. The study showed benefit
ofRAOOl over placebo in terms of progression-free survival (PFS) as determined by
independent radiologic review in this patient population based on the data from a planned interim
analysis. However, the overall survival, a secondary endpoint, was not improved with RADOOI
with approximately 32% overall deaths, but a trend favoring RADOOI was observed. RADOOI
also did not show statistically significant superiority over placebo in terms of overall response
rate (another secondary endpoint) as determined by independent radiologic review. The data and
statistical results provide adequate evidence to support the claims about PFS proposed in the
NDA.

Appears This Way
On Originai
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APPENDIX A: STATISTICAL DEFICIENCIES AND INFORMATION
REQUESTS

This application was incomplete and had many errors at the initial submission. Many
deficiencies have been discovered during the review and information requests have been sent to
the applicant. There were 40 submissions including the initial submission in a single review
cycle for this NDA til March 3, 2009. Many of the submissions are responses to information
requests from the reviewers from different disciplines. Following is a list of information requests
and submissions related to statistical review.

Table 32: Problems Found and Information Requests Made to the Applicant during
Review

Problem found / Information request Information Applicant's Response
sent request sent response satisfactory?

on received on
SAS transport dataset containing the user- July 23, July 29, Yes
defined formats had errors 2008 2008
Submission (dated August 26, 2008) of September September Yes
main efficacy results based on February 22,2008 30,2008
28, 2008 cut-off dare did not include any
data
Detailed efficacy update (based on September September No
February 28,2008 cut-off date) similar to 22,2008 29,2008
the original clinical study report was not
submitted (clinical request)
Some PFS-related variables could not be September September Yes
identified 23,2008 29,2008
Multiple variables that were likely to September October 14, Yes
contain the same information existed in 24,2008 2008
the datasets. Those variables did not (T-'con)
exactly match. It was not clear which
variables were used for efficacy
Details of discrepancies between central September October 20, Yes
and local radiology assessments with 24,2008 2008
comments for possible explanation were (T-con)
requested
Details of missing tumor assessments September October 24, Yes
based on both central and local reviewers 24,2008 2008
were requested (T-con)
There were discrepancies between raw September November Yes
and derived datasets containing 24,2008 11,2008
antineoplastic therapies after (T-con)
discontinuation of study drugs based on
October 15,2007 cut-off date
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There were discrepancies between January 29, January 30, No
datasets containing antineoplastic 2009 2009
therapies after discontinuation of study
drugs based on October 15, 2007 and
February 28,2008 cut-off dates
Applicant's clarification for the above February 2, February 4, Partially
discrepancies between datasets containing 2009 2009
antineoplastic therapies after
discontinuation of study drugs based on
October )5, 2007 and February 28, 2008
cut-off dates was not satisfactory
Subgroup analyses by gender, age group, February 17, February 18, Yes
MSKCC risk score and Prior VEGFr- TKI 2009 2009
therapy were not submitted for the data
with cut-off date February 28, 2008
Number of patients with progressive February 17, February 18, No
disease or death did not match between 2009, 2009,
safety update table and efficacy update February 19, February 23,
based on cut-off date February 28, 2008 2009 2009

(clinical request) and and

The summary of prior VEGFr- TKI February 20, February 23, No
therapy based on submitted data did not 2009 2009
match with that in the clinical study report
(clinical request)
Independent data monitoring (IDMC) February 23, February 25, Yes
charter, IDMC meeting minutes for the 2009 2009
first interim analysis were not submitted
IDMC meeting minutes for the second February 23, February 25, Yes
interim analysis could not be located in 2009 2009
the submission
A table containing the PFS censoring February 23, February 25, Yes
rules in protocol post-text supplement that 2009 2009
the statistical analysis plan referred to was
not present
Applicant's explanation for mismatch of March 6, March 9 Yes
number ofPD and deaths between patient 2009 (meeting)
disposition and efficacy results was not and March
clear and clarification was requested. 10,2008
Analysis ofPFS after censoring PFS at March 6, March 10, Yes
the last assessment before study drug 2009 2009
discontinuation for patients without event
or other causes of censoring at the time of
study drug discontinuation was requested
(the primary analysis ofPFS did not

48



censor patients at the time of study drug
discontinuation)

There were several other problems that have not been listed above. Some ofthese problems are
following.

· Time format between variables is inconsistent; some are recorded as number of seconds,
some as number of days. These were not indicated in the define. pdf fie.

· Codes for some coded variables were neither explained in define.pdf nor were they
recorded using user-defined formats.

· Some new datasets with new variables have been created for the data with cut-off date
February 28, 2008. The old variables that were present for earlier cut-off date remained in
the data and sometimes did not match with the new variables leading to inconsistency.

· There are other extraneous variables that do not serve any purpose. Sometimes they were
for the applicant's internal use and stil have been kept in the data.

· Errata to the clinical study report for the pivotal study were submitted on December 5,
2008. The cover letter of that submission did not mention it at alL.

· The applicant's responses to information requests were sometimes incorrect and
misleading.

APpears 'tis Way
On Original
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APPENDIX B: APPLICANT'S RESULTS FOR PFS AND OS

The applicant's analyses ofPFS as assessed by independent radiologic review and by
investigator based on October 15, 2007 data cut-off date are presented in Table 33 and Table 34,
respectively and those analyses based on February 28, 2008 cut-off date are presented in Table
35 and Table 36, respectively. The applicant analyses of OS for October 15, 2007 and February
28,2008 are presented in Table 37 and Table 38, respectively.

Table 33: Applicant's Analysis ofPFS Based on Central Radiology Review Using the
Kaplan- Meier Method - ITT Population (October 15,2007 Data Cut-off Date)

No. of PFS events n (%)

Progression
Death
No. censored

RAD001
10mg/day
(plus BSC)

N=272

101 (37.1)

85(31.3)
16 (5.9)

171 (62.9)

Kaplan-Meier estimates
(95% ei) at:
4 months
6 months

51.9 (43.7;60.1)

25.7 (14.4;36.9)

Placebo

(plus BSC)
N=138

90 (65.2)

82 (59.4)

8 (5.8)

48 (34.8)

Hazard ratio (2)
p-value (1) (95% Ci)

RAD001 I Placebo

.:0.001 0.30 (0.22,0.40)

8.4 (1.5;15.2)

2.1 (NA;6.0)

25th percentile for PFS 2.07 (1.87;2.99) 1.71 (1.61 ;1.77)
(95% ei) (months)
Median PFS (95% Ci) 4.01 (3.71;5.52) 1.87 (1.81;1.94)
(months)
75th percentile for PFS 6.41 (5.59;8.44) 3.61 (2.37;3.71)
(95% ei) (months)

(1) p-value is obtained from the stratified Log-Rank test
(2) Hazard ratio is obtained from stratified Cox model
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Table 34: Applicant's Analysis ofPFS Based on Investigator Using the Kaplan- Meier
Method - ITT Population (October 15,2007 Data Cut-off Date)

No. of PFS events n (%)

Progression
Death
No. censored

Kaplan-Meier estimates
(95% ei) at:
4 months
6 months

RAD001
10mg/day
(plus SSC)

N=272

111 (40.8)

97 (35.7)
14 (5.1)

161 (59.2)

55.9 (48.3;63.4)

29.6 (20.4;38.7)

Placebo

(plus SSC)
N=138

105 (76.1)

98 (71.0)

7 (5.1)
33 (23.9)

Hazard ratio (2)
(95% CI)
RAD001/ Placebo
0.31 (0.23,0.41)

p-value
(1)

.-0.001

11.9 (5.4;18.5)

4.0 (NA;8.8)

25th percentile for PFS 2.10 (1.87;3.09) 1.64 (1.45;1.74)
(95% ei) (months)
Median PFS (95% ei) 4.57 (3.91 ;5.52) 1.84 (1.81 ;1.94)
(months)
75th percentile for PFS 6.70 (5.85;NA) 3.61 (2.79;3.75)
(95% ei) (months)

(1) p-value is obtained from the stratified Log-Rank test

(2) Hazard ratio is obtained from stratified eox model

Table 35: Applicant's Analysis of PFS Based on Central Radiology Review - ITT
Population (February 28, 2008 Data Cut-off Date)

Primary endpoint Comparison between groupsNumber (%) of patients
with PFS event

Everolimus Placebo
N=277 N=139

155 (56.0) 111 (79.9)Primary analysis:
independent central
review
a eox model; b One-sided stratified log-rank test

Hazard
ratio 

a
95% Cia p-valueb

0.33 0.25 to 0.43 .-0.001
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Table 36: Applicant's Analysis ofPFS Based on Investigator - ITT Population (February
28,2008 Data Cut-off Date)

Primary endpoint Comparison between groupsNumber (%) of patients
with PFS event

Everolimus Placebo
N=277 N=139

170(61.4) 129(92.8)Supportive analysis:
investigator assessment
a Cox model; b One-sided stratified log-rank test

Hazard
ratio 

a

0.32

95% Cia p-valueb

0.25 to 0.41 -:0.001

Table 37: Applicant's Analysis of OS Using the Kaplan- Meier Method - ITT Population
(October 15, 2007 Data Cut-off Date)

No. of events - n (%)

No. of censored

RAD001
10mg/day

(plus SSC)
N=272

42 (15.4)
230 (84.6)

Kaplan-Meier estimates (95% Cil at:
4 months
6 months

90.7 (86.5;94.91

75.3 (67.4;83.21

25th percentile OS (95% Cil (months) 6.34 (5.42;7.001
Median OS (95% Cil (months) NA (7.23;NAl
75th percentile OS (95% Cil (months) NA (NA;NAl
(11 p-value is obtained from the stratified Log-Rank test

Placebo

(plus SSC)
N=138

26 (18.8)
112 (81.2)

p-value (1l

0.233

86.1 (79.4;92.81

72.8 (62.0;83.6J

5.59 (5.09;9.001

8.80 (7.92;NAJ

9.00 (8.80;NAJ

Table 38: Applicant's Analysis of OS - ITT Population (February 28, 2008 Data Cut-off
Date)

Overall survival Number (%) of deaths

Everolimus Placebo
N=277 N=139

Primary analysis 85 (30.7) 48 (34.5)
a Cox model; b One-sided stratified log-rank test

Comparison between groups
Hazard 95% Ci a p-value b
ratio 

a 

0.82 0.57 to 1.17 0.137
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