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( DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
Pervirg Food and Drug Administration

Rockville, MD 20857

NDA 21-938/S-002/S-003/S-004/S-005
NDA 21-968/S-002/S-003/S-004/S-005/S-006

C.P. Pharmaceuticals International C.V.
c/o Pfizer, Inc.

10646 Science Center Drive

San Diego, CA 92121

Attention: Laurie M. Strawn, Ph.D.
Director, Worldwide Regulatory Strategy

Dear Dr. Strawn:

Please refer to your supplemental new drug applications dated March 30, March 31, August 1, and
August 9, 2006, received March 31, April 3, August 2, and August 11, 2006, respectively, submitted
under section 505(b) of the Federal Food, Drug, and Cosmetic Act for SUTENT® (sunitinib malate)
Capsules, 12.5 mg, 25 mg, and 50 mg sunitinib equivalent.

We acknowledge receipt of your submissions dated May 23, August 1 and 16 (2), September 26 and
29 (2), October 2 (5), 10, and 13, November 17 (2), 21, and 28, December 5 and 12, 2006, and
February 1, 2007.

NDA 21-938/S-002 and NDA 21-968/S-002 were submitted in response to postmarketing commitment
#7 from the January 26, 2006, approval letter, and provide for revisions to the labeling based on data
from the study titled, “4 Phase 1 Study to Evaluate the Effect of SU011248 on QTc Interval in
Subjects with Advanced Solid Tumors”.

NDA 21-938/S-003 and NDA 21-968/S-003 and S-004 were submitted in response to postmarketing
commitments #1 and #3 from the January 26, 2006, approval letter and provide for revisions to the
labeling based on data from the first interim efficacy and safety analysis for the study titled, “4 Phase
3, Randomized Study of SU011248 versus Interferon-a as First-Line Systemic Therapy for Patients
with Metastatic Renal Cell Carcinoma”. The supplements also provide the datasets containing the

+ core imaging facility assessments used to derive the updated response rate for the study titled, “4
Pivotal Study of SU011248 in the Treatment of Patients with Cytokine-Refractory Metastatic Renal
Cell Carcinoma”.

NDA 21-938/5-004 and NDA 21-968/S-005 were submitted in response to postmarketing

commitments #2 and #4 from the January 26, 2006, approval letter and provide for revisions to the
labeling based on data from the final study report for the study titled, “4 Phase 3, Randomized Study of
SUO011248 versus Interferon-a as First-Line Systemic Therapy for Patients with Metastatic Renal Cell
Carcinoma”. The supplements also provide follow-up left ventricular ejection fraction (LVEF) data
for selected patients on the study titled, “4 Pivotal Study of SUOI11248 in the Treatment of Patients

with Cytokine-Refractory Metastatic Renal Cell Carcinoma’.



NDA 21-938/S-002/S-003/5-004/S-005
NDA 21-968/S-002/S-003/S-004/S-005/S-006
Page 2

NDA 21-938/S-005 and NDA 21-968/S-006 were submitted in response to postmarketing commitment
#8 from the January 26, 2006, approval letter and provide for revisions to the labeling based on data
from the final study report for the study titled, “4 Phase I Study to Evaluate the Pharmacokinetics of -
SU011248 in Subjects with Impaired Hepatic Function”.

We completed our review of these applications, as amended. These applications are approved,
effective on the date of this letter, for use as recommended in the agreed-upon labeling text.

Within 21 days of the date of this letter, submit content of labeling [21 CFR 314.50(1)] in structured
product labeling (SPL) format, as described at http://www.fda.gov/oc/datacouncil/spl.html, that is
identical in content to the enclosed labeling. Upon receipt and verification, we will transmit that
version to the National Library of Medicine for public dissemination.

The final printed labeling (FPL) must be identical to the enclosed labeling (text for the package insert
and patient package insert).

Please submit an electronic version of the FPL according to the guidance for industry titled Providing
Regulatory Submissions in Electronic Format - NDA. Alternatively, you may submit 20 paper copies
of the FPL as soon as it is available but no more than 30 days after it is printed. Individually mount 15
of the copies on heavy-weight paper or similar material. For administrative purposes, designate these
submissions "FPL for approved supplements NDA 21-938/S-002/S-003/S-004/S-005 and NDA 21-
968/S-002/S-003/S-004/S-005/S-006.” Approval of these submissions by FDA is not required before
the labeling is used.

We approved NDA 21-968 under the regulations at 21 CFR 314 Subpart H for accelerated approval of
new drugs for serious or life-threatening illnesses. Approval of NDA 21-968/S-005 fulfills the
following commitments made under 21 CFR 314.510.

1. Provide the response rate and duration of response data from the first interim efficacy analysis of
study titled “A Phase 3, Randomized Study of SU011248 versus Interferon-a as First-Line
Systemic Therapy for Patients with Metastatic Renal Cell Carcinoma”. Also, submit the
comparative safety data that are available at the time of data cutoff for the interim analysis. This
will include an interim study report as well as raw and derived datasets.

Protocol Submission: submitted 06/2004
Study Start: 08/2004
Final Report Submission: by 03/2006

2. Submit efficacy data obtained at the final analysis, including progression-free survival, overall
survival, response rate and duration of response; as well as updated safety data for study titled “A
Phase 3, Randomized Study of SU011248 versus Interferon-a as First-Line Systemic Therapy for
Patients with Metastatic Renal Cell Carcinoma”. This submission will include the final study
report as well as raw and derived data sets.

Protocol Submission: submitted 06/2004
Study Start: 08/2004
Final Report Submission: by 07/2006
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3. Submit raw and derived datasets containing the core imaging facility assessments used to derive
the updated response rate and median duration of response on study titled “A Pivotal Study of
SU011248 in the Treatment of Patients with Cytokine-Refractory Metastatic Renal Cell
Carcinoma”. '

Protocol Submission: submitted 11/2003
Study Start: 022004
Final Report Submission: by 03/2006

4. Submit follow-up left ventricular ejection fraction (LVEF) data for patients 16, 46, and 81 on the
study titled “A Pivotal Study of SU011248 in the Treatment of Patients with Cytokine-Refractory
Metastatic Renal Cell Carcinoma”. Case narratives should be submitted and should include
additional cardiac evaluations that were performed and treatments that were administered for
congestive heart failure. Additionally, submit LVEF data and clinical narratives for any patient
who, after the data cutoff for the initial NDA submission, had a documented LVEF of < 40%
and/or signs and symptoms of cardiac failure.

Protocol Submission: submitted 11/2003
Study Start: 02/2004
Final Report Submission: by 05/2006

In addition, we have concluded that the following postmarketing commitments from the January 26,
2006, approval letter have also been fulfilled:

7. Submit the completed report and datasets for study titled “A Phase 1 Study to Evaluate the Effect
of SU011248 on QTc Interval in Subjects with Advanced Solid Tumors”.

Protocol Submission: submitted 07/2004
Study Start: 08/2004
Final Report Submission: by 03/2006

8. Submit the completed report and datasets for study titled “A Phase 1 Study to Evaluate the
Pharmacokinetics of SU011248 in Subjects with Impaired Hepatic Function”.

Protocol Submission: submitted 08/2005
Study Start: 09/2005
Final Report Submission: by 05/2006
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Finally, we have reviewed your submission dated September 26, 2006, and conclude that the following
commitment from the January 26, 2006, approval letter was fulfilled.

6. Provide an analysis of the relationship between exposure and efficacy outcomes from the study
titled “A Phase 3, Randomized Study of SU011248 versus Interferon-a as First-Line Systemic
Therapy for Patients with Metastatic Renal Cell Carcinoma”.

Protocol Submission: submitted 06/2004
Study Start: 08/2004
Final Report Submission: by 07/2006

All applications for new active ingredients, new dosage forms, new indications, new routes of
administration, and new dosing regimens are required to contain an assessment of the safety and
effectiveness of the product in pediatric patients unless this requirement is waived or deferred. We are
waiving the pediatric study requirement for this application.

We remind you of your postmarketing study commitment in your electronic mail submission dated
February 1, 2007, listed below.

1. Provide the complete study report and datasets with the final definitive statistical analysis of
overall survival and duration of response for the study titled, "A Phase 3, Randomized Study of
SU011248 versus Interferon-alpha as First-Line Systemic Therapy for Patients with Metastatic
Renal Cell Carcinoma".

Protocol Submission: submitted 6/2004

Study Start: 8/2004
Final Report Submission: 2/2009

Submit clinical protocols to your IND for this product. Submit nonclinical and chemistry,
manufacturing, and controls protocols and all study final reports to NDA 21-938. In addition, under 21
CFR 314.81(b)(2)(vii) and 314.81(b)(2)(viii), you should include a status summary of each
commitment in your annual report to NDA 21-938. The status summary should include expected
summary completion and final report submission dates, any changes in plans since the last annual
report, and, for clinical studies, number of patients entered into each study. All submissions, including
supplements, relating to these postmarketing study commitments must be prominently labeled
“Postmarketing Study Commitment Protocol”, “Postmarketing Study Commitment Final
Report”, or “Postmarketing Study Commitment Correspondence.”

We also remind you of your outstanding postmarketing study commitments from the January 26, 2006,
approval letter. These commitments are listed below. Note that postmarketing study commitment #5
is no longer considered required under the regulations at 21 CFR 314 Subpart H.
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5. Submit comparative LVEF and cardiac safety data for patients enrolled on the adjuvant renal cell
carcinoma trial, E2805 titled “A Randomized, Double-Blind Phase III Trial of Adjuvant Sunitinib
versus Sorafenib versus Placebo in Patients with Resected Renal Cell Carcinoma”. The protocol
will be revised to include a plan acceptable to the FDA for ejection fraction monitoring at baseline
and follow-up.

Initial Protocol Submission: submitted 11/2005
Revised Protocol Submission: by 05/2006
Study Start: by 03/2006
Final Report Submission: by 06/2011

9. Submit completed final study report for study titled “A Phase III, Randomized, Double-Blind,
Placebo-Controlled Study of SU011248 in the Treatment of Patients with Imatinib Mesylate
(Gleevec®, Glivec®)-Resistant or Intolerant Malignant Gastrointestinal Stromal Tumor”.

Protocol Submission: submitted 11/2003
Study Start: 12/2003
Final Report Submission: by 12/2006*

* Note that this postmarketing study commitment is considered ‘delayed’ according to 21 CFR
314.81(b)(2)(vii)(8). However, we acknowledge your current projected completion date of
12/2007 for this commitment.

In addition, submit three copies of the introductory promotional materials that you propose to use for
this product. Submit all proposed materials in draft or mock-up form, not final print. Send two copies
of both the promotional materials and the package insert directly to:

Food and Drug Administration

Center for Drug Evaluation and Research

Division of Drug Marketing, Advertising, and Communications
5901-B Ammendale Road

Beltsville, MD 20705-1266

If you issue a letter communicating important information about this drug product (i.c., a “Dear Health
Care Professional” letter), we request that you submit a copy of the letter to NDA 21-938 and a copy to
the following address:

MEDWATCH

Food and Drug Administration
5515 Security Lane

HFD-001, Suite 5100
Rockville, MD 20852

We remind you that you must comply with reporting requirements for an approved NDA (21 CFR
314.80 and 314.81).
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If you have any questions, call Christy Cottrell, Consumer Safety Officer, at (301) 796-1347.
Sincerely,
{See appended electronic signature page)}

Robert L. Justice, M.D.

Director

Division of Drug Oncology Products
Office of Oncology Drug Products
Center for Drug Evaluation and Research

Enclosure



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

"Robert Justice
2/2/2007 07:25:51 PM



CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
21-938 / S-002; 003; 004; 005
21-968 / S-002; 0035 004; 005; 006

LABELING




HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
SUTENT safely and effectively. See full prescribing information for
SUTENT.

SUTENT® (sunitinib malate) capsules, oral
Initial U.S. Approval: 2006

RECENT MAJOR CHANGES
Indications and Usage, Advanced Renal Cell Carcinoma (1.2) 2/2007
Warnings and Precautions, Left Ventricular Dysfunction (5.2) 2/2007
Warnings and Precautions, QT Interval Prolongation and
Torsade de Pointes (5.3) : 2/2007
Warnings and Precautions, Hypertension (5.4) 2/2007
Warnings and Precautions, Hemorrhagic Events (5.5) 2/2007
Warnings and Precautions, Hypothyroidism (5.6) 2/2007
INDICATIONS AND USAGE

SUTENT is a kinase inhibitor indicated for the treatment of:

e  Gastrointestinal stromal tumor after disease progression on or
intolerance to imatinib mesylate. (1.1)

e  Advanced renal cell carcinoma. (1.2)

—————— DOSAGE AND ADMINISTRATION———-——~eeeeee
e 50 mg orally once daily, with or without food, 4 weeks on treatment
followed by 2 weeks off. (2.1)
& Dose adjustments of 12.5 mg recommended based on individual safety
and tolerability. (2.2)

—-—roreeeeee——-DOSAGE FORMS AND STRENGTHS-———————
e  Capsules: 12.5 mg, 25 mg, 50 mg (3)

CONTRAINDICATIONS

e  Women of childbearing potential should be advised of the. potential
hazard to the fetus and to avoid becoming pregnant. (5.1)

e  Left ventricular ejection fraction declines to below the lower limit of
normal have occurred. Monitor patients for signs and symptoms of
congestive heart failure. (5.2)

e  Prolonged QT intervals and Torsade de Pointes have been observed.
Use with caution in patients at higher risk for developing QT interval
prolongation. When using SUTENT, monitoring with on-treatment
electrocardiograms and electrolytes should be considered. (5.3)

e  Hypertension may occur. Monitor blood pressure and treat as needed.
5.4

e  Hemorrhagic events including tumor-related hemorrhage have occurred.
Perform serial complete blood counts and physical examinations. (5.5)

e  Hypothyroidism may occur. Patients with signs and symptoms
suggestive of hypothyroidism should have laboratory monitoring of
thyroid function performed and be treated as per standard medical
practice. (5.6)

o  Adrenal hemorrhage was observed in animal studies. Monitor adrenal
function in case of stress such as surgery, trauma or severe infection.
5.7

ADVERSE REACTIONS.

. The most common adverse reactions (>20%) are fatigue, asthenia,
diarrhea, nausea, mucositis/stomatitis, vomiting, dyspepsia, abdominal
pain, constipation, hypertension, rash, hand-foot syndrome, skin
discoloration, altered taste, anorexia, and bleeding. (6)

To report SUSPECTED ADVERSE REACTIONS, contact Pfizer, Inc. at
1-800-438-1985 or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.

DRUG INTERACTIONS

e  CYP3A4 Inhibitors: Consider dose reduction of SUTENT when
administered with strong CYP3 A4 inhibitors. (7.1)

o  CYP3A4 Inducers: Consider dose increase of SUTENT when
administered with CYP3A4 inducers. (7.2)

See 17 for PATIENT COUNSELING INFORMATION and FDA-
approved patient labeling.
Revised: 2/2007

FULL PRESCRIBING INFORMATION: CONTENTS*
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FULL PRESCRIBING INFORMATION:

1 INDICATIONS AND USAGE

1.1  Gastrointestinal Stromal Tumor

SUTENT is indicated for the treatment of gastrointestinal stromal tumor
after disease progression on or intolerance to imatinib mesylate.

1.2 Advanced Renal Cell Carcinoma

SUTENT is indicated for the treatment of advanced renal cell carcinoma.

2 DOSAGE AND ADMINISTRATION

2.1 Recommended Dose

The recommended dose of SUTENT for gastrointestinal stromal tumor
(GIST) and advanced renal cell carcinoma (RCC) is one 50 mg oral dose taken
once daily, on a schedule of 4 weeks on treatment followed by 2 weeks off
(Schedule 4/2). SUTENT may be taken with or without food.

2.2 Dose Modification :

Dose increase or reduction of 12.5 mg increments is recommended based
on individual safety and tolerability.

Strong CYP3A4 inhibitors such as ketoconazole may increase sunitinib
plasma concentrations. Selection of an alternate concomitant medication with
no or minimal enzyme inhibition potential is recommended. A dose reduction
for SUTENT to a minimum of 37.5 mg daily should be considered if SUTENT
must be co-administered with a strong CYP3A4 inhibitor /[fsee Drye
Interactions (7. 1) and Clinical Pharmacology (72.3)/.

CYP3A4 inducers such as rifampin may decrease sunitinib plasma
concentrations. Selection of an alternate concomitant medication with no or
minimal enzyme induction potential is recommended. A dose increase for
SUTENT to a maximum of 87.5 mg daily should be considered if SUTENT
must be co-administered with a CYP3A4 inducer. If dose is increased, the
patient should be monitored carefully for toxicity /see Druyg interactions (7.2)
and Clinical Pharmacology (12.3)/.

3 DOSAGE FORMS AND STRENGTHS
12.5 mg capsules
Hard gelatin capsule with orange cap and orange body, printed with white
ink “Pfizer” on the cap and “STN 12.5 mg” on the body.

25 mg capsules
Hard gelatin capsule with caramel cap and orange body, printed with white
ink “Pfizer” on the cap and “STN 25 mg” on the body.

50 mg capsules
Hard gelatin capsule with caramel top and caramel body, printed with white
ink “Pfizer” on the cap and “STN 50 mg” on the body.

4 CONTRAINDICATIONS
None

5 WARNINGS AND PRECAUTIONS

5.1 Pregnancy

Pregnancy Category D

As angiogenesis is a critical component of embryonic and fetal
development, inhibition of angiogenesis following administration of SUTENT
should be expected to result in adverse effects on pregnancy. There are no
adequate and well-controlled studies of SUTENT in pregnant women. If the
drug is used during pregnancy, or if the patient becomes pregnant while
receiving this drug, the patient should be apprised of the potential hazard to the
fetus. Women of childbearing potential should be advised to avoid becoming
pregnant while receiving treatment with SUTENT.

Sunitinib was evaluated in pregnant rats (0.3, 1.5, 3.0, 5.0 mg/kg/day) and
rabbits (0.5, 1, 5, 20 mg/kg/day) for effects on the embryo. Significant
increases in the incidence of embryolethality and structural abnormalities were
observed in rats at the dose of 5 mg/kg/day (approximately 5.5 times the
systemic exposure [combined AUC of sunitinib + primary active metabolite] in
patients administered the recommended daily doses [RDD]). Significantly
increased embryolethality was observed in rabbits at 5 mg/kg/day while
developmental effects were observed at >1 mg/kg/day (approximately 0.3 times
the AUC in patients administered the RDD of 50 mg/day). Developmental
effects consisted of fetal skeletal malformations of the ribs and vertebrae in rats.
In rabbits, cleft lip was observed at 1 mg/kg/day and cleft lip and cleft palate
were observed at 5 mg/kg/day (approximately 2.7 times the AUC in patients
administered the RDD). Neither fetal loss nor malformations were observed in
rats dosed at <3 mg/kg/day (approximately 2.3 times the AUC in patients
administered the RDD).

5.2  Left Ventricular Dysfunction

In the presence of clinical manifestations of congestive heart failure
(CHF), discontinuation of SUTENT is recommended. The dose of SUTENT

should be interrupted and/or reduced in patients without clinical evidence of
CHF but with an ejection fraction <50% and >20% below baseline.
More patients treated with SUTENT experienced decline in left ventricular

- gjection fraction (L.VEF) than patients receiving either placebo or interferon-o

(IFN-o). In GIST Study A, 22/209 patients (11%) on SUTENT and 3/102
patients (3%) on placebo had treatment-emergent LVEF values below the lower
limit of normal (LLN). Nine of 22 GIST patients on SUTENT with LVEF
changes recovered without intervention. Five patients had documented LVEF
recovery following intervention (dose reduction: one patient; addition of
antihypertensive or diuretic medications: four patients). Six patients went off
study without documented recovery. Additionally, three patients on SUTENT
had Grade 3 reductions in left ventricular systolic function to LVEF <40%; two
of these patients died without receiving further study drug. No GIST patients
on placebo had Grade 3 decreased LVEF. In GIST Study A, 1 patient on
SUTENT and 1 patient on placebo died of diagnosed heart failure; 2 patients on
SUTENT and 2 patients on placebo died of treatment-emergent cardiac arrest.

In the treatment-naive MRCC study, 78/375 (21%) and 44/360 (12%)
patients on SUTENT and IFN-a, respectively, had an LVEF value below the
LLN. Thirteen patients on SUTENT (4% and four on IFN-a (1%) experienced
declines in LVEF of >20% from baseline and to below 50%. Left ventricular
dysfunction was reported in three patients (1%) and CHF in one patient (<1%)
who received SUTENT.

Patients who presented with cardiac events within 12 months prior to
SUTENT administration, such as myocardial infarction (including
severe/unstable angina), coronary/peripheral artery bypass graft, symptomatic
CHF, cerebrovascular accident or transient ischemic attack, or pulmonary
embolism were excluded from SUTENT clinical studies. It is unknown whether
patients with these concomitant conditions may be at a higher risk of developing
drug-related left ventricular dysfunction. Physicians are advised to weigh this
risk against the potential benefits of the drug. These patients should be
carefully monitored for clinical signs and symptoms of CHF while receiving
SUTENT. Baseline and periodic evaluations of LVEF should also be
considered while the patient is receiving SUTENT. In patients without
cardiac risk factors, a baseline evaluation of ejection fraction should be
considered.

5.3 QT Interval Prolongation and Torsade de Pointes

SUTENT has been shown to prolong the QT interval in a dose dependent
manner, which may lead to an increased risk for ventricular arrhythmias
including Torsade de Pointes. Torsade de Pointes has been observed in <0.1%
of SUTENT-exposed patients.

SUTENT should be used with caution in patients with a history of QT
interval prolongation, patients who are taking antiarrhythmics, or patients with
relevant pre-existing cardiac disease, bradycardia, or electrolyte disturbances.
When using SUTENT, periodic monitoring with on-treatment
electrocardiograms and electrolytes (magnesium, potassium) should be
considered. Concomitant treatment with strong CYP3A4 inhibitors, which may
increase sunitinib plasma concentrations, should be used with caution and dose
reduction of SUTENT should be considered /see Dosage and Administration
“2.2).

54  Hypertension .

Patients should be monitored for hypertension and treated as needed with
standard anti-hypertensive therapy. In cases of severe hypertension, temporary
suspension of SUTENT is recommended until hypertension is controlled.

Of patients receiving SUTENT for treatment-naive MRCC, 111/375
patients (30%) receiving SUTENT compared with 13/360 patients (4%) on
IFN-a experienced hypertension. Grade 3 hypertension was observed in 36/375
treatment-naive MRCC patients (10%) on SUTENT compared to 1/360 patient
(<1%) on IFN-o. While all-grade hypertension was similar in GIST patients on
SUTENT compared to placebo, Grade 3 hypertension was reported in 9/202
GIST patients on SUTENT (4%), and none of the GIST patients on placebo.
No Grade 4 hypertension was reported. SUTENT dosing was reduced or
temporarily delayed for hypertension in 18/375 patients (5%) on the treatment-
naive MRCC study. Two treatment-naive MRCC patients, including one with
malignant hypertension, and no GIST patients discontinued treatment due to
hypertension. Severe hypertension (>200 mmHg systolic or 110 mmHg
diastolic) occurred in 8/202 GIST patients on SUTENT (4%), 1/102 GIST
patients on placebo (1%), and in 20/375 treatment-naive MRCC patients (5%)
on SUTENT and 2/360 patients (1%) on IFN-e..

5.5 Hemorrhagic Events

In patients receiving SUTENT for treatment-naive MRCC, 112/375
patients (30%) had bleeding events compared with 27/360 patients (8%)
receiving IFN-a. Bleeding events occurred in 37/202 patients (18%) receiving
SUTENT in GIST Study A, compared to 17/102 patients (17%) receiving
placebo. Epistaxis was the most common hemorrhagic adverse event reported.
Less common bleeding events in GIST or MRCC patients included rectal,
gingival, upper gastrointestinal, genital, and wound bleeding. In GIST Study A,
14/202 patients (7%) receiving SUTENT and 9/102 patients (9%) on placebo



had Grade 3 or 4 bleeding events. In addition, one patient in Study A taking
placebo had a fatal gastrointestinal bleeding event during Cycle 2. Most events
in MRCC patients were Grade 1 or 2; there was one Grade 5 event of gastric
bleed in a treatment-naive patient.

Tumor-related hemorrhage has been observed in patients treated with
SUTENT. These events may occur suddenly, and in the case of pulmonary
tumors may present as severe and life-threatening hemoptysis or pulmonary
hemorrhage. Fatal pulmonary hemorrhage occurred in 2 patients receiving
SUTENT on a clinical trial of patients with metastatic non-small cell lung
cancer (NSCLC). Both patients had squamous cell histology. SUTENT is not
approved for use in patients with NSCLC. Treatment-emergent Grade 3 and 4
tumor hemorrhage occurred in 5/202 patients (3%) with GIST receiving
SUTENT on Study A. Tumor hemorrhages were observed as early as Cycle 1
and as late as Cycle 6. One of these five patients received no further drug
following tumor hemorrhage. None of the other four patients discontinued
treatment or experienced dose delay due to tumor hemorrhage. No patients with
GIST in the Study A placebo arm were observed fo undergo intratumoral
hemorrhage. Tumor hemorrhage has not been observed in patients with MRCC.
Clinical assessment of these events should include serial complete blood counts
(CBCs) and physical examinations.

Serious, sometimes fatal gastrointestinal complications including
gastrointestinal perforation have occurred rarely in patients with intra-
abdominal malignancies treated with SUTENT.

5.6 Hypothyroidism

Baseline laboratory measurement of thyroid function is recommended and
patients with hypothyroidism should be treated as per standard medical practice
prior to the start of SUTENT treatment. All patients should be observed closely
for signs and symptoms of hypothyroidism on SUTENT treatment. Patients
with signs or symptoms suggestive of hypothyroidism should have laboratory
monitoring of thyroid function performed and be treated as per standard medical
practice.

Treatment-emergent acquired hypothyroidism was noted in eight GIST
patients (4%) on SUTENT versus one (1%) on placebo. Hypothyroidism was
reported as an adverse reaction in eleven patients (3%) on SUTENT in the
treatment-naive MRCC study and in one patient (<1%) in the [FN-o. arm. An
additional seven patients (2%) with no prior history of hypothyroidism were
started on thyroid replacement therapy while on study.

5.7 Adrenal Function

Physicians prescribing SUTENT are advised to monitor for adrenal
insufficiency in patients who experience stress such as surgery, frauma or severe
infection.

Adrenal toxicity was noted in non-clinical repeat dose studies of 14 days to
9 months in rats and monkeys at plasma exposures as low as 0.7 times the AUC
observed in clinical studies. Histological changes of the adrenal gland were
characterized as hemorrhage, necrosis, congestion, hypertrophy and
inflammation. In clinical studies, CT/MRI obtained in 336 patients after
exposure to one or more cycles of SUTENT demonstrated no evidence of
adrenal hemorrhage or necrosis. ACTH stimulation testing was performed in
approximately 400 patients across multiple clinical trials of SUTENT. Among
patients with normal baseline ACTH stimulation testing, one patient developed
consistently abnormal test results during treatment that are unexplained and may
be related to treatment with SUTENT. Eleven additional patients with normal
baseline testing had abnormalities in the final test performed, with peak cortisol
levels of 12-16.4 meg/dL (normal >18 mcg/dL) following stimulation. None of
these patients were reported to have clinical evidence of adrenal insufficiency.

5.8 Laboratory Tests

CBCs with platelet count and serum chemistries including phosphate
should be performed at the beginning of each treatment cycle for patients
receiving treatment with SUTENT.

6 ADVERSE REACTIONS

The data described below reflect exposure to SUTENT in 577 patients who
participated in a placebo-controlled trial (n=202) for the treatment of GIST or
an active-controlled trial (n=375) for the treatment of MRCC. In these two
studies, 225 patients were exposed to SUTENT for at least 6 months and 16
were exposed for greater than one year. The population was 23 - 87 years of

- age and 69% male and 31% female. The race distribution was 92% White, 3%

Asian, 2% Black and 3% not reported. The patients received a starting oral
dose of 50 mg daily on Schedule 4/2 in repeated cycles.

The most common adverse reactions (=20%) in patients with GIST or
MRCC are fatigue, asthenia, diarrhea, nausea, mucositis/stomatitis, vomiting,
dyspepsia, abdominal pain, constipation, hypertension, rash, hand-foot
syndrome, skin discoloration, altered taste, anorexia, and bleeding. The
potentially serious adverse reactions of left ventricular dysfunction, QT interval
prolongation, hemorrhage, hypertension, and adrenal function are discussed in
Warnings and Frecautions (3). Other adverse reactions occurring in GIST and
MRCC studies are described below.

Because clinical trials are conducted under widely varying conditions,
adverse reaction rates observed in the clinical trials of a drug cannot be directly
compared to rates in the clinical trials of another drug and may not reflect the
rates observed in practice. ’

6.1  Adverse Reactions in GIST Study A

Median duration of blinded study treatment was two cycles for patients on
SUTENT (mean 3.0, range 1-9) and one cycle (mean 1.8, range 1-6) for patients
on placebo. Dose reductions occurred in 23 patients (11%) on SUTENT and
none on placebo. Dose interruptions occurred in 59 patients (29%) on SUTENT
and 31 patients (30%) on placebo. The rates of treatment-emergent, non-fatal
adverse reactions resulting in permanent discontinuation were 7% and 6% in the
SUTENT and placebo groups, respectively.

Most treatment-emergent adverse reactions in both study arms were Grade
1 or 2 in severity. Grade 3 or 4 treatment-emergent adverse reactions were
reported in 56% versus 51% of patients on SUTENT versus placebo,
respectively. Table 1 compares the incidence of common (>10%) treatment-
emergent adverse reactions for patients receiving SUTENT and reported more
commonly in patients receiving SUTENT than in patients receiving placebo.

Table 1. Adverse Reactions Reported in Study A in at Least 10% of GIST
Patients who Received SUTENT and More Commonly Than in Patients
Given Placebo*

GIST
Adverse Reaction, SUTENT (n=202) Placebo (n=102)
n (%) All Grades | Grade3/4 | All Grades | Grade 3/4

Any 114 (56) 52 (51)
Gastrointestinal

Diarrhea 81 (40) 9(4) 2727 0(0)

Mucositis/stomatitis 58 (29) 2D 18 (18) 2(2)

Constipation 41 (20) 00 14 (14) 2(2)
Cardiac

Hypertension 31 (15) 94). 11(11) 0 (0)
Dermatology

Skin discoloration 61 (30) 0(0) 23(23) 0(0)

Rash 28(14) 2(1) 9209 0(0)

Hand-foot syndrome 28 (14) 9 (4) 10 (10) 3(3)
Neurology

Altered taste 42 (21) 0(0) 12 (12) 0(0)
Musculoskeletal

Mpyalgia/limb pain 28 (14) 1(D 9 (9) 1 (D)
Metabolism/Nutrition

Anorexia® 67 (33) 1(D) 30 (29) 5(5)

Asthenia 45 (22) 10 (5) 11 (1) 3(3)

* Common Terminology Criteria for Adverse Events (CTCAE), Version 3.0
? Includes decreased appetite

Oral pain other than mucositis/stomatitis occurred in 12 patients (6%) on
SUTENT versus 3 (3%) on placebo. Hair color changes occurred in 15 patients
(7%) on SUTENT versus 4 (4%) on placebo. Alopecia was observed in 10
patients (5%) on SUTENT versus 2 (2%) on placebo.

Table 2 provides common (>10%) treatment-emergent laboratory
abnormalities.



Table 2. Laboratory Abnormalities Reported in Study A in at Least 10%
of GIST Patients Who Received SUTENT or Placebo*

Table 3. Adverse Reactions Reported in at Least 10% of Patients with
MRCC Who Received SUTENT or IFN-@*

GIST Treatment-Naive MRCC
Laboratory SUTENT (n=202) Placebo (n=102) Adverse Reaction, SUTENT (n=375) IFN-a (n=360)
Parameter, n (%)  |All Grades*|Grade 3/4**[All Grades*| Grade 3/4*" n (%) All Grades | Grade 3/4* [ All Grades | Grade 3/4°
Any 68 34) 22 (22) Any 370(99) | 250(67) 354 (98) 184(51)
Gastrointestinal Constitutional
AST/ALT 78 (39) 3(2) 23 (23) 1(1) Fatigue 218 (58) 3509) 199 (55) 50 (14)
Lipase 5025) | 20(10) 17(17 707 Asthenia 92 | 270 | 85 20 (6)
Alkaline phosphatase | 48 (24) 74 21 (21) 4(4) Fever 62 (17) 3(1) 129 (36) 0(0)
Amylase 3507 10 (5) 12 (12) 33) Weight decreased 45(12) 0(0) 54 (15) 2(D
Total bilirubin 32(16) 2(1) 8(8) 0 (0) Chills 42(11) 3(1) | 10830) 0 (0)
Indirect bilirubin 20 (10) 0(0) 4(4) 0(0) Gastrointestinal :
Cardiac Diarrhea 218(58) | 22(6) | 72.00) 0(0)
Decreased LVEF 22 (11) 2(1) 3(3) 0(0) Nausea 18349) | 16(4) | 136(38) 5(1)
Renal/Metabolic Mucositis/stomatitis 162 (43) 12(3) 14 (4) 2(<1)
Creatinine 25 (12) 1(1) 7(7) 0(0) Vomiting 10528) | 154 | s51(14) 3(1)
Potassium decreased 24 (12) 1(1) 44 0(0) Dyspepsia 105 (28) 4(1) 14 (4) 0(0)
Sodium increased 20(10) 0(0) 4(4) 1(1) Abdominal pain® 83 (22) 10 (3) 42 (12) 5()
Hematology Constipation 60 (16) 0(0) 44 (12) 1{<1)
Neutrophils 107 (53) 20 (10) 4(4) 0(0) Dry mouth 45(12) 0(0) 26 (7) 1<)
Lymphocytes 76 (38) 0 (0) 16 (16) 0(0) GERD/reflux
Platelets 76 (38) 10 (5) 4(4) 0(0) esophagitis 42 (11) 0(0) 3(1) 0(0)
Hemoglobin 52 (26) 6(3) 22 (22) 22 Flatulence 39(10) 0(0) 8(2) 0(0)
LVEF=Left ventricular ejection fraction Oral pain 38(10) 0(0) 2(1n 0(0)
* Common Terminology Criteria for Adverse Events (CTCAE), Version 3.0 Glossodynia 37(10) 0(0) 2(1) 0(0)
® Grade 4 laboratory abnormalities in patients on SUTENT included alkaline Cardiac
phosphatase (1%), lipase (2%), creatinine (1%), potassium decreased (1%), Hypertension 111 (30) | 36(10) 13(4) 1(<1)
neutrophils (2%), hemoglobin (2%), and platelets (1%). Edema, peripheral 42 (11) 2(1) 15 (4) 2(1)
® Grade 4 laboratory abnormalities in patients on placebo included amylase Dermatology
(1%), lipase (1%) and hemoglobin (2%). Rash 103 27) 3 40 (11) 2(1)
Hand-foot syndrome 78 (21) 20 (5) 3 0(0)

6.2  Adverse Reactions in the Treatment-Naive MRCC Study Skin discoloration/

The as-treated patient population for the interim safety analysis of the yellow skin 72(19) 0(0) 0(0) 0(0)
treatment-naive MRCC study included 735 patients, 375 randomized to Dry skin 67(18) 1(<1) 23 (6) 0(0)
SUTENT and 360 randomized to [FN-a. The median duration of treatment was Hair color changes 56 (16) 0(0) 1(<1) 0(0)
5.6 months (range: 0.4-15.6) for SUTENT treatment and 4.1 months (range: Neurology 0
0.1-13.7) on IFN-o. treatment. Dose reductions occurred in 121 patients (32%) Altered taste 166 (44) L(<1) 52 (14) 0(0)
on SUTENT and 77 patients (21%) on IFN-o.. Dose interruptions occurred in Headache 68 (18) 3 61 (17) 0(0)
142 patients (38%) on SUTENT and 115 patients (32%) on IFN-a.. The rates of Dizziness 28(7) 1D 42(12) 1(<1)
treatment-emergent, non-fatal adverse reactions resulting in permanent Musculoskeletal
discontinuation were 9% and 12% in the SUTENT and IFN-a groups, Back pain 70 (19) 13(3) 44 (13) 6 (2)
respectively. Most treatment-emergent adverse reactions in both study arms Ar!;hr.algxa . 69 (18) 5 60(17) L(<1)
were Grade 1 or 2 in severity. Grade 3 or 4 treatment-emergent adverse Pain in extremity/
reactions were reported in 67% versus 51% of patients on SUTENT versus limb discomfort 65 (17) 62) 28(8) 4
IFN-a, respectively. Respiratory

Table 3 compares the incidence of common (210%) treatment-emergent Cough 64 (18) 2(1) 45(12) 0(0)
adverse reactions for patients receiving SUTENT versus [FN-at. Dyspnea 58(15) 15(4) 65 (18) 144

Metabolism/Nutrition
Anorexia® 142 (38) 6(2) 145 (40) 72)
Dehydration 30(8) 8(2) 17 (5) 2(1)
Hemorrhage/Bleeding
Bleeding, all sites 11230) | 10@3) 27(8) 2(1)
Psychiatric
Insomnia 2 | 1E 319 0(0)
Depression® 29 (8) 0 (0) 47 (12) “5(1)

* Common Terminology Criteria for Adverse Events (CTCAE), Version 3.0

? Grade 4 ARs in patients on SUTENT included back pain (1%),
arthralgia (<1%), asthenia (<1%), dehydration (<1%), fatigue (<1%), limb
pain (<1%) and rash (<1%)).

® Grade 4 ARs in patients on IFN-a included dyspnea (1%), fatigue (1%) and
depression (<1%).

¢ Includes flank pain

4 Includes ageusia, hypogeusia and dysgeusia

¢ Includes decreased appetite

T Includes one patient with Grade 5 gastric hemorrhage

& Includes depressed mood

Treatment-emergent Grade 3/4 laboratory abnormalities are presented in
Table 4.



Table 4. Laboratory Abnormalities Reported in at Least 10% of
Treatment-Naive MRCC Patients Who Received SUTENT or IFN-a

Treatment-Naive MRCC
Laboratory SUTENT (n=375) IFN-a (n=360)
Parameter, n (%) |All Grades*|Grade 3/4**|All Grades*| Grade 3/4*"
Gastrointestinal
AST 195 (52) 6(2) 124 (34) 6(2)
ALT 171 (46) 10(3) 140 (39) 6(2)
Lipase 196 (52) 60 (16) 153 (43) 23 (6)
Alkaline phosphatase 156 (42) 7@2) 126 (35) 6(2)
Amylase 118 31) 19(5) 101 (28) 8(2)
Total bilirubin 72 (19) 3 6(2) 0(0)
Indirect bilirubin 46 (12) 4(1) 3() 0 (0)
Renal/Metabolic
Creatinine 246 (66) 1(<1) 175 (49) 1(<1)
Uric acid 155 (41) 43(12) 112 (31) 29 (8)
Creatine kinase 152 (41) 1(<1) 35(10) 2(D)
Phosphorus 134 (36) 17 (5) 115(32) 22 (6)
Calcium decreased 132 (35) 1(<1) 133 (37) 0(0)
Glucose decreased 73 (19) 0(0) 54 (15) 1(<1)
Albumin 68 (18) 3 67 (19) 0(0)
Glucose increased 58 (15) 10 (3) 49 (14) 20 (6)
Sodium decreased 51(14) 18 (5) 41 (11) 9(3)
Potassium increased 42 (11) 7(2) 54 (15) 13(4)
Sodium increased 40 (11) 0 (0) 35(10) 0(0)
Hematology
Neutrophils 271 (72) 44 (12) 166 (46) 24 (7)
Hemoglobin 266 (71) 11 (3) 232 (64) 16 (4)
Platelets 244 (65) 30(8) 77 (21) 0(0)
Lymphocytes 223 (59) 44 (12) 227 (63) 79 (22)
Leukocytes 292 (78) 19 (5) 202 (56) 8 (2)

* Common Terminology Criteria for Adverse Events (CTCAE), Version 3.0
? Grade 4 1aboratory abnormalities in patients on SUTENT included uric acid
(12%), lipase (3%), amylase (1%), neutrophils (1%), ALT (<1%), calcium
decreased (<1%), phosphorous (<1%), potassium increased (<1%), sodium

decreased (<1%)and hemoglobin (<1%).

® Grade 4 laboratory abnormalities in patients on IFN-a included uric acid
(8%), lipase (1%), amylase (<1%), calcium increased (<1%), glucose
decreased (<1%), potassium increased (<1%) and hemoglobin (<1%).

6.3  Venous Thromboembolic Events

Seven patients (3%) on SUTENT and none on placebo in GIST Study A
experienced venous thromboembolic events; five of the seven were Grade 3
deep venous thrombosis (DVT), and two were Grade 1 or 2. Four of these
seven GIST patients discontinued treatment following first observation of DVT.

Eight (2%) patients receiving SUTENT for treatment-naive MRCC had
venous thromboembolic events reported. Four (1%) of these patients had
pulmonary embolism, one was Grade 3 and three were Grade 4, and four (1%)
patients had DVT, including one Grade 3. One patient was permanently
withdrawn from SUTENT due to pulmonary embolism; dose interruption
occurred in two patients with pulmonary embolism and one with DVT. In
treatment-naive MRCC patients receiving IFN-a, six (2%) venous
thromboembolic events occurred; one patient (<1%) experienced a Grade 3
DVT and five patients (1%) had pulmonary embolism, one Grade 1 and four
with Grade 4.

6.4 Reversible Posterior Leukoencephalopathy Syndrome

There have been rare (<1%) reports of subjects presenting with seizures and
radiological evidence of reversible posterior leukoencephalopathy syndrome
(RPLS). None of these subjects had a fatal outcome to the event. Patients with
seizures and signs/symptoms consistent with RPLS, such as hypertension,
headache, decreased alertness, altered mental functioning, and visual loss,
including cortical blindness should be controlled with medical management
including control of hypertension. Temporary suspension of SUTENT is
recommended; following resolution, treatment may be resumed at the discretion
of the treating physician,

6.5 Pancreatic and Hepatic Function

If symptoms of pancreatitis or hepatic failure are present, patients should
have SUTENT discontinued. Pancreatitis was observed in 5 (1%) patients
receiving SUTENT for treatment-naive MRCC compared to 1 (<1%) patient
receiving IFN-a. Hepatic failure was observed in <1% of solid tumor patients
treated with SUTENT.

7 DRUG INTERACTIONS

7.1 CYP3A4 Inhibitors
Strong CYP3A4 inhibitors such as ketoconazole may increase sunitinib
plasma concentrations. Selection of an alternate concomitant medication with
no or minimal enzyme inhibition potential is recommended. Concurrent

administration of SUTENT with the strong CYP3A4 inhibitor, ketoconazole,
resulted in 49% and 51% increases in the combined (sunitinib + primary active
metabolite) Cp, and AUCo. values, respectively, after a single dose of
SUTENT in healthy volunteers. Co-administration of SUTENT with strong
inhibitors of the CYP3A4 family (e.g., ketoconazole, itraconazole,
clarithromycin, atazanavir, indinavir, nefazodone, nelfinavir, ritonavir,
saquinavir, telithromycin, voriconazole) may increase sunitinib concentrations.
Grapefruit may also increase plasma concentrations of sunitinib. A dose
reduction for SUTENT should be considered when it must be co-administered
with strong CYP3A4 inhibitors /see Dosage and Administration (2.2)/.

7.2 CYP3A4 Inducers

CYP3A4 inducers such as rifampin may decrease sunitinib plasma
concentrations. Selection of an alternate concomitant medication with no or
minimal enzyme induction potential is recommended. Concurrent
administration of SUTENT with the strong CYP3A4 inducer, rifampin, resulted
in a 23% and 46% reduction in the combined (sunitinib + primary active
metabolite) Cpax and AUCy. values, respectively, after a single dose of
SUTENT in healthy volunteers. Co-administration of SUTENT with inducers
of the CYP3A4 family (e.g., dexamethasone, phenytoin, carbamazepine,
rifampin, rifabutin, rifapentin, phenobarbital, St. John’s Wort) may decrease
sunitinib concentrations. St. John’s Wort may decrease sunitinib plasma
concentrations unpredictably. Patients receiving SUTENT should not take St.
John’s Wort concomitantly. A dose increase for SUTENT should be considered
when it must be co-administered with CYP3A4 inducers /fsee Dosage and
Aaministration (2.2)/.

7.3  In Vitro Studies of CYP Inhibition and Induction

In vitro studies indicated that sunitinib does not induce or inhibit major
CYP enzymes. The s viro studies in human liver microsomes and hepatocytes
of the activity of CYP isoforms CYP1A2, CYP2A6, CYP2B6, CYP2CS,
CYP2C9, CYP2C19, CYP2D6, CYP2El, CYP3A4/5, and CYP4A9/11
indicated that sunitinib and its primary active metabolite are unlikely to have
any clinically relevant drug-drug interactions with drugs that may be
metabolized by these enzymes.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Pregnancy Category D /see Harrnings and Precantions (3.1)/.

8.3  Nursing Mothers

Sunitinib and its metabolites are excreted in rat milk. In lactating female
rats administered 15 mg/kg, sunitinib and its metabolites were extensively
excreted in milk at concentrations up to 12-fold higher than in plasma. It is not
known whether sunitinib or its primary active metabolite are excreted in human
milk. Because drugs are commonly excreted in human milk and because of the
potential for serious adverse reactions in nursing infants, a decision should be
made whether to discontinue nursing or to discontinue the drug taking into
account the importance of the drug to the mother /see Monclinical Toxicology
730

8.4  Pediatric Use

The safety and efficacy of SUTENT in pediatric patients have not been
studied in clinical trials.

Physeal dysplasia was observed in Cynomolgus monkeys with open growth
plates treated for > 3 months (3 month dosing 2, 6, 12 mg/kg/day; 8 cycles of
dosing 0.3, 1.5, 6.0 mg/kg/day) with sunitinib at doses that were > 0.4 times the
RDD based on systemic exposure (AUC). In developing rats treated
continuously for 3 months (1.5, 5.0 and 15.0 mg/kg) or 5 cycles (0.3, 1.5, and
6.0 mg/kg/day), bone abnormalities consisted of thickening of the epiphyseal
cartilage of the femur and an increase of fracture of the tibia at doses > 5 mg/kg
(approximately 10 times the RDD based on AUC). Additionally, caries of the
teeth were observed in rats at >5 mg/kg. The incidence and severity of physeal
dysplasia were dose-related and were reversible upon cessation of treatment
however findings in the teeth were not. A no effect level was not observed in
monkeys treated continuously for 3 months, but was 1.5 mg/kg/day when
treated intermittently for 8 cycles. In rats the no effect level in bones was < 2
mg/kg/day.

8.5 Geriafric Use

Of 825 GIST and MRCC patients who received SUTENT on clinical
studies, 277 (34%) were 65 and over. No overall differences in safety or
effectiveness were observed between younger and older patients.

8.6 Hepatic Impairment

No dose adjustment is required when administering SUTENT to patients
with Child-Pugh Class A or B hepatic impairment. Sunitinib and its primary
metabolite are primarily metabolized by the liver. Systemic exposures after a
single dose of SUTENT were similar in subjects with mild or moderate (Child-
Pugh Class A and B) hepatic impairment compared to subjects with normal
hepatic function. SUTENT was not studied in subjects with severe (Child-Pugh
Class C) hepatic impairment. Studies in cancer patients have excluded patients
with ALT or AST >2.5 x ULN or, if due to liver metastases, >5.0 x ULN.



10 OVERDOSAGE

Treatment of overdose with SUTENT should consist of general supportive
measures. There is no specific antidote for overdosage with SUTENT. If
indicated, elimination of unabsorbed drug should be achieved by emesis or
gastric lavage. No overdose of SUTENT was reported in completed clinical
studies. In non-clinical studies mortality was observed following as few as 5
daily doses of 500 mg/kg (3000 mg/m®) in rats. At this dose, signs of toxicity
included impaired muscle coordination, head shakes, hypoactivity, ocular
discharge, piloerection and gastrointestinal distress. Mortality and similar signs
of toxicity were observed at lower doses when administered for longer
durations.

11 DESCRIPTION )

SUTENT, an oral multi-kinase inhibitor, is the malate salt of sunitinib.
Sunitinib malate is described chemically as Butanedioic acid, hydroxy-, (2S)-,
compound with A4[2-(diethylamino)ethyl]-5-[(Z)-(5-fluoro-1,2-dihydro-2-oxo-
FA-indol-3-ylidine)methyl]-2,4-dimethyl- ZZpyrrole-3-carboxamide (1:1). The
molecular formula is C;HyFN4O,  C;HgOs and the molecular weight is 532.6
Daltons.

The chemical structure of sunitinib malate is:

0, "\
HC H N—\
(o
i .
. /A B
0 oH
N L _com
HoC” :
H

Sunitinib malate is a yellow to orange powder with a pKa of 8.95. The
solubility of sunitinib malate in aqueous media over the range pH 1.2 to pH 6.8
is in excess of 25 mg/mL. The log of the distribution coefficient (octanol/water)
atpH 7is 5.2.

SUTENT (sunitinib malate) capsules are supplied as printed hard shell
capsules containing sunitinib malate equivalent to 12.5 mg, 25 mg or 50 mg of
sunitinib together with mannitol, croscarmellose sodium, povidone (K-25) and
magnesium stearate as inactive ingredients.

The orange gelatin capsule shells contain titanium dioxide, and red iron
oxide. The caramel gelatin capsule shells also contain yellow iron oxide and
black iron oxide. The printing ink contains shellac, propylene glycol, sodium
hydroxide, povidone and titanium dioxide.

12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

Sunitinib is a small molecule that inhibits multiple receptor tyrosine kinases
(RTKs), some of which are implicated in tumor growth, pathologic
angiogenesis, and metastatic progression of cancer. Sunitinib was evaluated for
its inhibitory activity against a variety of kinases (>80 kinases) and was
identified as an inhibitor of platelet-derived growth factor receptors (PDGFRa
and PDGFRP), vascular endothelial growth factor receptors (VEGFRI,
VEGFR2 and VEGFR3), stem cell factor receptor (KIT), Fms-like tyrosine
kinase-3 (FLT3), colony stimulating factor receptor Type 1 (CSF-1R), and the
glial cell-line derived neurotrophic factor receptor (RET). Sunitinib inhibition
of the activity of these RTKs has been demonstrated in biochemical and cellular
assays, and inhibition of function has been demonstrated in cell proliferation
assays. The primary metabolite exhibits similar potency compared to sunitinib
in biochemical and cellular assays.

Sunitinib inhibited the phosphorylation of multiple RTKs (PDGFRS,
VEGFR2, KIT) in tumor xenografts expressing RTK targets 77 »vo and
demonstrated inhibition of tumor growth or tumor regression and/or inhibited
metastases in some experimental models of cancer. Sunitinib demonstrated the
ability to inhibit growth of tumor cells expressing dysregulated target RTKs
(PDGFR, RET, or KIT) s# wizo and to inhibit PDGFRB- and VEGFR2-
dependent tumor angiogenesis 27 1vo.

12.3 Pharmacokinetics

The pharmacokinetics of sunitinib and sunitinib malate have been evaluated
in 135 healthy volunteers and in 266 patients with solid tumors.

Maximum plasma concentrations (Cp,y) of sunitinib are generally observed
between 6 and 12 hours (Tms,) following oral administration. Food has no effect
on the bioavailability of sunitinib. SUTENT may be taken with or without food.

Binding of sunitinib and its primary active metabolite to human plasma
protein iz viro was 95% and 90%, respectively, with no concentration
dependence in the range of 100 — 4000 ng/mL. The apparent volume of

distribution (Vd/F) for sunitinib was 2230 L. In the dosing range of 25 -
100 mg, the area under the plasma concentration-time curve (AUC) and Cpy
increase proportionately with dose.

Sunitinib is metabolized primarily by the cytochrome P450 enzyme,
CYP3AA4, to produce its primary active metabolite, which is further metabolized
by CYP3A4. The primary active metabolite comprises 23 to 37% of the total
exposure. Elimination is primarily via feces. In a human mass balance study of
[“*Clsunitinib, 61% of the dose was eliminated in feces, with renal elimination
accounting for 16% of the administered dose. Sunitinib and its primary active
metabolite were the major drug-related compounds identified in plasma, urine,
and feces, representing 91.5%, 86.4% and 73.8% of radioactivity in pooled
samples, respectively. Minor metabolites were identified in urine and feces but
generally not found in plasma. Total oral clearance (CL/F) ranged from 34 to
62 L/hr with an inter-patient variability of 40%.

Following administration of a single oral dose in healthy volunteers, the
terminal half-lives of sunitinib and its primary active metabolite are
approximately 40 to 60 hours and 80 to 110 hours, respectively. With repeated
daily administration, sunitinib accumulates 3- to 4-fold while the primary
metabolite accumulates 7- to 10-fold. Steady-state concentrations of sunitinib
and its primary active metabolite are achieved within 10 to 14 days. By Day 14,
combined plasma concentrations of sunitinib and its active metabolite ranged
from 62.9 — 101 ng/mL. No significant changes in the pharmacokinetics of
sunitinib or the primary active metabolite were observed with repeated daily
administration or with repeated cycles in the dosing regimens tested.

The pharmacokinetics were similar in heaithy volunteers and in the solid
tumor patient populations tested, including patients with GIST and MRCC.

Lharmacokinetics i Shecial Populations

Population pharmacokinetic analyses of demographic data indicate that
there are no clinically relevant effects of age, body weight, creatinine clearance,
race, gender, or ECOG score on the pharmacokinetics of SUTENT or the
primary active metabolite.

Pediarric Use: The pharmacokinetics of SUTENT have not been evaluated
in pediatric patients.

Renal Insyfficiency. No clinical studies of SUTENT were conducted in
patients with impaired renal function. Studies that were conducted excluded
patients with serum creatinine >2.0 x ULN. Population pharmacokinetic
analyses have shown that sunitinib pharmacokinetics were unaltered in patients
with calculated creatinine clearances in the range of 42 —347 mL/min.

Heparic Insyficrency: Systemic exposures after a single dose of SUTENT
were similar in subjects with mild (Child-Pugh Class A) or moderate (Child-
Pugh Class B) hepatic impairment compared to subjects with normal hepatic
function.

12.4 Cardiac Electrophysiology

See Warnings and Precautions (5.3).

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Although definitive carcinogenicity studies with sunitinib have not been
performed, carcinoma and hyperplasia of the Brunner’s gland of the duodenum
have been observed at the highest dose tested in H2ras transgenic mice
administered doses of 0, 10, 25, 75, or 200 mg/kg/day for 28 days. Sunitinib
did not cause genetic damage when tested in 27 vz assays (bacterial mutation
[AMES Assay], human lymphocyte chromosome aberration) and an 27 wvo rat
bone marrow micronucleus test.

Effects on the female reproductive system were identified in a 3-month
repeat dose monkey study (2, 6, 12 mg/kg/day), where ovarian changes
(decreased follicular development) were noted at 12 mg/kg/day (approximately
5.1 times the AUC in patients administered the RDD), while uterine changes
(endometrial atrophy) were noted at >2 mg/kg/day (approximately 0.4 times the
AUC in patients administered the RDD). With the addition of vaginal atrophy,
the uterine and ovarian effects were reproduced at 6 mg/kg/day in the 9-month
monkey study (0.3, 1.5 and 6 mg/kg/day administered daily for 28 days
followed by a 14 day respite; the 6 mg/kg dose produced a2 mean AUC that was
approximately 0.8 times the AUC in patients administered the RDD). A no
effect level was not identified in the 3 month study; 1.5 mg/kg/day represents a
no effect level in monkeys administered sunitinib for 9 months.

Although fertility was not affected in rats, SUTENT may impair fertility in
humans. In female rats, no fertility effects were observed at doses of <5.0
mg/kg/day [(0.5, 1.5, 5.0 mg/kg/day) administered for 21 days up to gestational
day 7; the 5.0 mg/kg dose produced an AUC that was approximately 5 times the
AUC in patients administered the RDD], however significant embryolethality
was observed at the 5.0 mg/kg dose. No reproductive effects were observed in
male rats dosed (1, 3 or 10 mg/kg/day) for 58 days prior to mating with
untreated females.  Fertility, copulation, conception indices, and sperm
evaluation (morphology, concentration, and motility) were unaffected by
sunitinib at doses <10 mg/kg/day (the 10 mg/kg/day dose produced a mean
AUC that was approximately 25.8 times the AUC in patients administered the
RDD).



14 CLINICAL STUDIES

The clinical safety and efficacy of SUTENT have been studied in patients
with gastrointestinal stromal tumor (GIST) after progression on or intolerance to
imatinib mesylate, and in patients with metastatic renal cell carcinoma (MRCC).

14.1 Gastrointestinal Stromal Tumor '

Study A

Study A was a two-arm, international, randomized, double-blind, placebo-
controlled trial of SUTENT in patients with GIST who had disease progression
during prior imatinib mesylate (imatinib) treatment or who were intolerant of
imatinib. The objective was to compare Time-to-Tumor Progression (TTP) in
patients receiving SUTENT plus best supportive care versus patients receiving
placebo plus best supportive care. Other objectives included Progression-Free
Survival (PFS), Objective Response Rate (ORR), and Overall Survival (OS).
Patients were randomized (2:1) to receive either 50 mg SUTENT or placebo
orally, once daily, on Schedule 4/2 until disease progression or withdrawal from
the study for another reason. Treatment was unblinded at the time of disease
progression. Patients randomized to placebo were then offered crossover to
open-label SUTENT, and patients randomized to SUTENT were permitted to
continue treatment per investigator judgment.

The intent-to-treat (ITT) population included 312 patients. Two-hundred
seven (207) patients were randomized to the SUTENT arm, and 105 patients
were randomized to the placebo arm. Demographics were comparable between
the SUTENT and placebo groups with regard to age (69% vs 72% <65 years for
SUTENT vs. placebo, respectively), gender (Male: 64% vs. 61%), race (White:
(88% both arms, Asian: 5% both arms, Black: 4% both arms, remainder not
reported), and Performance Status (ECOG 0: 44% vs. 46%, ECOG 1: 55% vs.
52%, and ECOG 2: 1 vs. 2%). Prior treatment included surgery (94% vs. 93%)
and radiotherapy (8% vs. 15%). Outcome of prior imatinib treatment was also
comparable between arms with intolerance (4% vs. 4%), progression within 6
months of starting treatment (17% vs. 16%), or progression beyond 6 months
(78% vs. 80%) balanced.

A planned interim efficacy and safety analysis was performed after 149
TTP events had occurred. There was a statistically significant advantage for
SUTENT over placebo in TTP and progression-free survival. OS data were not
mature at the time of the interim analysis. Efficacy results are summarized in
Table 5 and the Kaplan-Meier curve for TTP is in Figure 1.

Table 5. GIST Efficacy Results from Study A (interim analysis)

Sy B
Study B was an open-label, multi-center, single-arm, dose-escalation study

conducted in patients with GIST following progression on or intolerance to
imatinib. Following identification of the recommended Phase 2 regimen (50 mg
once daily on Schedule 4/2), 55 patients in this study received the 50 mg dose of
SUTENT on treatment Schedule 4/2. Partial responses were observed in 5 of 55
patients [9.1% PR rate, 95% CI (3.0, 20.0)].

14.2 Renal Cell Carcinoma

Treatment-Naive MRCC

A multi-center, international randomized study comparing single-agent
SUTENT with IFN-a¢ was conducted in patients with treatment-naive MRCC.
The objective was to compare Progression-Free Survival (PFS) in patients
receiving SUTENT versus patients receiving IFN-a. Other endpoints included
Objective Response Rate (ORR), Overall Survival (OS) and safety. Seven
hundred fifty (750) patients were randomized (1:1) to receive either 50 mg
SUTENT once daily on Schedule 4/2 or to receive IFN-a administered
subcutaneously at 9 MIU three times a week. Patients were treated until disease
progression or withdrawal from the study.

The ITT population for this interim analysis included 750 patients, 375
randomized to SUTENT and 375 randomized to IFN-a. Demographics were
comparable between the SUTENT and IFN-a groups with regard to age (59%
vs. 67% <65 years for SUTENT vs. IFN-a, respectively), gender (Male: 71%
vs. 72%), race (White: 94% vs. 91%, Asian: 2% vs. 3%, Black: 1% vs. 2%,
remainder not reported), and Performance Status (ECOG 0: 62% vs. 61%,
ECOG 1: 38% each arm, ECOG 2: 0 vs. 1%). Prior treatment included
nephrectomy (91% vs. 89%) and radiotherapy (14% each arm). The most
common site of metastases present at screening was the lung (78% vs. 80%,
respectively), followed by the lymph nodes (58% vs. 53%, respectively) and
bone (30% each arm); the majority of the patients had multiple (2 or more)
metastatic sites at baseline (80% vs. 77%, respectively).

A planned interim analysis showed a statistically significant advantage for
SUTENT over IFN-a in the endpoint of PFS (see Table 6 and Figure 2). In the
pre-specified stratification factors of LDH (>1.5 ULN vs. <1.5 ULN), ECOG
performance status (0 vs. 1), and prior nephrectomy (yes vs. no), the hazard
ratio favored SUTENT over IFN-a. The ORR was higher in the SUTENT arm
(see Table 6). OS data were not mature at the time of the interim analysis.

Table 6. Treatment-Naive MRCC Efficacy Results (interim analysis)

SUTENT | Placebo | P-value HR
Efficacy Parameter m=207) | (n=105) | (log-rank | (95% CI))
test)

Time to Tumor Progression® 27.3 6.4 <0.0001* 0.33
[median, weeks (95% CI)] | (16.0, 32.1) (4.4, 10.0) (0.23,0.47)
Progression-free Survival® 24.1 6.0 <0.0001* 0.33
[median, weeks (95% CD]  [(11.1,28.3) (4.4,9.9) 0.24,047)
Objective Response Rate 6.8 0 0.006°
(PR) [%, (95% CD)] (3.7,11.1)

SUTENT IFN-a P-value HR
Efficacy Parameter (n=375) (n=375) | (log-rank | (95% CI)
test)
Progression-Free Survival® 473 22.0 <0.000001° 0415
[median, weeks (95% CD)] |(42.6,50.7){ (16.4, 24.0) (0.320, 0.539)
Objective Response Rate® 275 5.3 <0.001° NA
{%, (95% CD)] (23.0,32.3)|] (3.3,8.1)

CI=Confidence interval, HR=Hazard ratio, PR=Partial response
* A comparison is considered statistically significant if the p-value is < 0.0042
(O’Brien Fleming stopping boundary)
® Time from randomization to progression; deaths prior to documented
progression were censored at time of last radiographic evaluation
Time from randomization to progression or death due to any cause
¢ Pearson chi-square test

Figure 1. Kaplan-Meier Curve of TTP in Study A (Intent-to-Treat
Population)

7 —— SUTENT (N=207)
£ 90 Median 27.3 Weeks
£, ———  Placebo (N=105)

E = Median 6.4 Weeks
2 7 l Hazard Ratio = 0.33
S 50 - 95% Cl (0.23, 0.47)
2 k! p < 0.0001
8 50 o
§ 40 3
E— 30 ‘,
= Y
'S 2 QI
< 3
£ 10 by
- l-———l

0 H

0 6 12 18 24 30 36 42 48 54

Time (Weeks)
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* Assessed by blinded core radiology laboratory; 90 patients’ scans had not
been read at time of analysis

® A comparison is considered statistically significant if the p-value is < 0.0042
(O’Brien Fleming stopping boundary)

¢ Pearson Chi-square test




Figure 2. Kaplan-Meier Curve of PFS in Treatment-Naive MRCC Study
(Intent-to-Treat Population)
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Cyrofine-Refractory MRCC

The use of single agent SUTENT in the treatment of cytokine-refractory
MRCC was investigated in two single-arm, multi-center studies. All patients
enrolled into these studies experienced failure of prior cytokine-based therapy.
In Study 1, failure of prior cytokine therapy was based on radiographic evidence
of disease progression defined by RECIST or World Health Organization
(WHO) criteria during or within 9 months of completion of 1 cytokine therapy
treatment (IFN-o, interleukin-2, or [FN-a plus interleukin-2; patients who were
treated with IFN-a alone must have received treatment for at least 28 days). In
Study 2, failure of prior cytokine therapy was defined as disease progression or
unacceptable treatment-related toxicity. The endpoint for both studies was
ORR. Duration of Response (DR) was also evaluated.

One hundred six patients (106) were enrolled into Study 1, and 63 patients
were enrolled into Study 2. Patients received 50 mg SUTENT on Schedule 4/2.
Therapy was continued until the patients met withdrawal criteria or had
progressive disease. The baseline age, gender, race and ECOG performance
statuses of the patients were comparable between Studies 1 and 2.
Approximately 86-94% of patients in the two studies were White. Men
comprised 65% of the pooled population. The median age was 57 years and
ranged from 24to 87 years in the studies. All patients had an ECOG
performance status <2 at the screening visit.

The baseline malignancy and prior treatment history of the patients were
comparable between Studies 1 and 2. Across the two studies, 95% of the
pooled . population of patients had at least some component of clear-cell
histology. All patients in Study 1 were required to have a histological clear-cell
component. Most patients enrolled in the studies (97% of the pooled
population) had undergone nephrectomy; prior nephrectomy was required for
patients enrolled in Study 1. All patients had received one previous cytokine
regimen. Metastatic disease present at the time of study entry included lung
metastases in 81% of patients. Liver metastases were more common in Study 1
(27% vs. 16% in Study 2) and bone metastases were more common in Study 2
(51% vs. 25% in Study 1); 52% of patients in the pooled population had at least
3 metastatic sites. Patients with known brain metastases or leptomeningeal
disease were excluded from both studies.

The ORR and DR data from Studies 1 and 2 are provided in Table 7. There
were 36 PRs in Study 1 as assessed by a core radiology laboratory for an ORR
0f 34.0% (95% C1 25.0, 43.8). There were 23 PRs in Study 2 as assessed by the
investigators for an ORR of 36.5% (95% CI 24.7, 49.6). The majority (>90%)
of objective disease responses were observed during the first four cycles; the
latest reported response was observed in Cycle 10. DR data from Study 1 is
premature as only 9 of 36 patients (25%) responding to treatment had
experienced disease progression or died at the time of the data cutoff.

Table 7. Cytokine-Refractory MRCC Efficacy Results

Efficacy Parameter Study 1 Study 2
(N=106) (N=63)
Objective Response Rate 34.0° 36.5°
[%, (95% CD)] (25.0,43.8) (24.7, 49.6)
Duration of Response (DR) * 54°
[median, weeks (95% CI)] (42.0, **) (34.3,70.1)
CI=Confidence interval

* Median DR has not yet been reached

** Data not mature enough to determine upper confidence llmlt
* Assessed by blinded core radiology laboratory

® Assessed by investigators

16 HOW SUPPLIED/STORAGE AND HANDLING

12.5 mg Capsules

Hard gelatin capsule with orange cap and orange body, printed with white
ink “Pfizer” on the cap, “STN 12.5 mg” on the body; available in:
Bottles of 28: NDC 0069-0550-38
Bottles of 30: NDC 0069-0550-30

25 mg Capsules

Hard gelatin capsule with caramel cap and orange body, printed with white
ink “Pfizer” on the cap, “STN 25 mg” on the body; available in:

Bottles of 28: NDC 0069-0770-38
Bottles of 30: NDC 0069-0770-30
50 mg Capsules

Hard gelatin capsule with caramel cap and caramel body, printed with
white ink “Pfizer” on the cap, “STN 50 mg” on the body; available in:
Bottles of 28: NDC 0069-0980-38
Bottles of 30: NDC 0069-0980-30

Store at 25°C (77°F); excursions permitted to 15-30°C (59-86°F) [see USP
Controlled Room Temperature].

17 PATIENT COUNSELING INFORMATION

See 17.5 for FDA-Approved Patient Labeling.

17.1 Gastrointestinal Disorders

Gastrointestinal disorders such as diarrhea, nausea, stomatitis, dyspepsia,
and vomiting were the most commonly reported gastrointestinal events
occurring in patients who received SUTENT.  Supportive care for
gastrointestinal adverse events requiring treatment may include anti-emetic or
anti-diarrheal medication.

17.2 Skin Effects

Skin discoloration possibly due to the drug color (yellow) occurred in
approximately one third of patients. Patients should be advised that
depigmentation of the hair or skin may occur during treatment with SUTENT.
Other possible dermatologic effects may include dryness, thickness or cracking
of skin, blister or rash on the palms of the hands and soles of the feet.

17.3 Other Common Events

Other commonly reported adverse events included fatigue, high blood
pressure, bleeding, swelling, mouth pain/irritation and taste disturbance.

17.4 Concomitant Medications

Patients should be advised to inform their health care providers of all
concomitant medications, including over-the-counter medications and- dietary
supplements /see Drug Inreractions (7)/.

17.5 FDA-Approved Patient Labeling




PATIENT INFORMATION

SUTENT

Read the patient information leaflet that comes with SUTENT before you start
taking it. Read the leaflet each time you get a refill. There may be new
information. This leaflet does not replace talking with your doctor about your
condition or treatment. If you have any questions about SUTENT, ask your
doctor or pharmacist.

(su TENT)

What is the most important information | should know about SUTENT?

* SUTENT may harm an unborn baby (cause birth defects). Do not become
pregnant. If you do become pregnant, tell your doctor right away. Stop taking
SUTENT.

What is SUTENT?

SUTENT is a medicine that treats 2 kinds of cancer.

1. GIST (gastrointestinal stromal tumor). This is a rare cancer of the
stomach, bowel, or esophagus. SUTENT is used when the medicine
Gleevec® (imatinib mesylate) did not stop the cancer from growing OR
when you cannot take Gleevec®.

2.  Advanced kidney cancer (advanced renal cell carcinoma or RCC).

SUTENT may slow or stop the growth of cancer. It may help shrink tumors.
SUTENT has not been studied in children.

What should I tell my doctor before taking SUTENT?

Tell your doctor about all your medical conditions. Be sure to tell your doctor

if you:

¢ are pregnant, could be pregnant, or plan to get pregnant. SUTENT may harm
an unborn baby.

® are breast-feeding. Do not breast-feed while you are being treated with SUTENT.

® have any heart problems

® have high blood pressure

® have kidney function problems (other than cancer)

* have liver problems

* have any bleeding problem

® have seizures

SUTENT and other medicines

Tell your doctor about all your medicines. Include prescription medicines, over-
the-counter drugs, vitamins, and herbal products. Some medicines can react with
SUTENT and cause serious side effects. '

Especially tell your doctor if you take:
® St. John’s Wort. Do ot take St Joki's Port while raking SUTENT.
* Dexamethasone (a steroid)
® Medicine for: .
* tuberculosis (TB)
* infections (antibiotics) « fungal infections (antifungals)
® depression « HIV (AIDS)

Keep alist of your medicines. Show it to your doctor or pharmacist. Talk with your
doctor before starting any new medicines.

What are possible side effects of SUTENT?

Possible serious side effects include:

¢ Heart Problems. Tell your doctor if you feel very tired, are short of breath, or
have swollen feet and ankles.

* Rare life-threatening events: hole in stomach or bowel wall (perforation) or
bleeding from the tumor. Both of these side effects could cause symptoms such as
painful, swollen abdomen, vomiting blood, and black, sticky stools. Your doctor
can tell you other symptoms to watch for.

® Increased blood pressure. Your doctor may check your blood pressure. You
may need treatment for high blood pressure.

* seizures (epilepsy)

Gleevec? is a registered trademark of Novartis Pharmaceuticals Corp

Rx only

Common side effects:

* Feeling tired

¢ Diarrhea, nausea, vomiting, mouth sores, upset stomach, abdominal pain, and
constipation. Talk with your doctor about ways to handle these problems.

¢ The medicine in SUTENT is yellow, so it may make your skin look yellow. Your
skin and hair may get lighter.

¢ Your skin may become dry, get thicker, or crack. You may get blisters or a rash on
the palms of your hands and soles of your feet.

® Taste changes ¢ Swelling
® Loss of appetite + High blood pressure

® Bleeding, such as nosebleeds or bleeding from cuts. Call your doctor if you
have any swelling or bleeding.

There are other side effects. For a more complete list, ask your cancer specialist
nurse or doctor.

How should | take SUTENT?
® SUTENT comes in 12.5 mg, 25 mg, and 50 mg capsules you take by mouth. Do
not open the capsules.
¢ Take SUTENT once a day with or without food.
¢ Take it exactly the way your doctor tells you.
® Do not drink grapefruit juice or eat grapefruit. They may change the amount of
SUTENT in your body.
* Dosing cycle:
¢ Take SUTENT for 4 weeks (28 days) THEN
® Stop for 2 weeks (14 days)
® Repeat this cycle as long as your doctor tells you
® Your doctor may check your blood before each dosing cycle.
¢ If you miss a dose, take it as soon as you remember. Do not take it if it is close
to your next dose. Just take the next dose at your regular time. Do not take more
than 1 dose of SUTENT at a time. Tell your doctor or nurse about the missed
dose.
¢ Call your doctor right away, if you take too much SUTENT.

How do | store SUTENT?
® Keep SUTENT and all medicines out of the reach of children.
® Store SUTENT at room temperature.

General information about SUTENT

Doctors can prescribe medicines for conditions that are not in this patient information
leaflet. Use SUTENT only for what your doctor prescribed. Do not give it to other
people, even if they have the same symptoms you have. It may harm them.

This leaflet gives the most important information about SUTENT. For more
information about SUTENT, talk with your doctor or pharmacist. You can visit our
website at www.SUTENT.com, or call 1-800-XXX-XXXX.

What is in SUTENT?

Active ingredient: sunitinib malate

Inactive ingredients: mannitol, croscarmellose sodium, povidone (K-25),
magnesium stearate Orange gelatin capsule shell: titanium dioxide, red iron
oxide Caramel gelatin capsule shell: yellow iron oxide, black iron oxide Printing
ink: shellac, propylene glycol, sodium hydroxide, povidone, titanium dioxide

Distributed by: Pfizer Labs Division of Pfizer Inc, New York, NY 10017

©2006 Pfizer Inc All rights reserved.  Printed in the USA. Sep 2006
Distributed by:
Pfizer Labs
Division of Pfizer Inc

New York, NY 10017

LAB-0317-2.1
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Division Director Summary Review of a Efficacy and Labeling Supplements

NDA 21-938/5-002/S-003/S-004/S-005

NDA 21-968/S-002/S-003/S-004/S-005/S-006

Drug: SUTENT® (sunitinib malate) Capsules

Applicant: CP Pharmaceuticals International CV (Pﬁzer Inc.)
Date: February 2, 2007

On January 26, 2006, sunitinib was given full approval for the treatment of imatinib
_ refractory or intolerant gastrointestinal stromal tumors and accelerated approval for the
treatment of advanced renal cell cancer.

NDA 21-938/S-002 and NDA 21-968/S-002 were submitted in response to postmarketing
commitment #7 from the January 26, 2006, approval letter, and provide for revisions to
the labeling based on data from the study titled, “4 Phase I Study to Evaluate the Effect
of SU011248 on QTc Interval in Subjects with Advanced Solid Tumors”.

NDA 21-938/S-003 and NDA 21-968/S-003 and S-004 were submitted in response to

postmarketing commitments #1 and #3 from the January 26, 2006, approval letter and

provide for revisions to the labeling based on data from the first interim efficacy and

safety analysis for the study titled, “A Phase 3, Randomized Study of SU011248 versus

Interferon-a as First-Line Systemic Therapy for Patients with Metastatic Renal Cell

Carcinoma”. The supplements also provide the datasets containing the core imaging

facility assessments used to derive the updated response rate for the study titled, “A4 _
Pivotal Study of SU011248 in the Treatment of Patients with Cytokine-Refractory d
Metastatic Renal Cell Carcinoma”.

ax

NDA 21-938/S-004 and NDA 21-968/S-005 were submitted in response to postmarketing
commitments #2 and #4 from the January 26, 2006, approval letter and provide for
revisions to the labeling based on'data from the final study report for the study titled, “4
Phase 3, Randomized Study of SU011248 versus Interferon-o as First-Line Systemic
Therapy for Patients with Metastatic Renal Cell Carcinoma”. The supplements also
provide follow-up left ventricular ejection fraction (LVEF) data for selected patients on
the study titled, “4 Pivotal Study of SU011248 in the Treatment of Patients with
Cytokine-Refractory Metastatic Renal Cell Carcinoma’ .

NDA 21-938/S-005 and NDA 21-968/S-006 were submitted in response to postmarketing
commitment #8 from the January 26, 2006, approval letter and provide for revisions to
the labeling based on data from the final study report for the study titled, “4 Phase [
Study to Evaluate the Pharmacokinetics of SU011248 in Subjects with Impaired Hepatic

Function”.



Clinical Review

The Clinical Review by Vicki Goodman, M.D. summarizes the clinical program and the
 efficacy and safety results:

1.3.1 Brief Overview of Clinical Prograrri

Sunitinib received accelerated approval for the treatment of advanced renal cell
carcinoma on January 26, 2006 based on durable partial responses in two single-
arm studies performed in patients with cytokine-refractory renal cell carcinoma.
At the time of approval, a confirmatory randomized study comparing progression-
free survival in patients receiving sunitinib to patients receiving IFN-o was
ongoing (study A6181034). The current submissions provide updated response
data from the larger of the two single-arm studies (A6181006), as well as
response data and progression-free survival data from interim analyses of study
A6181034. The progression-free survival data is intended to serve as confirmation
of clinical benefit in patients with advanced renal cell carcinoma.

1.3.2 Efficacy

Study A6181034 is a randomized, open label trial in patients with treatment-naive
metastatic renal cell carcinoma. Seven hundred and fifty patients were
randomized 1:1 to receive either sunitinib or IFN-a. Sunitinib was given at a
starting dose of 50 mg orally once daily for 4 weeks, followed by a two week rest
period (4/2 schedule). IFN-o was given subcutaneously on three nonconsecutive
days per week at a starting dose of 3 MU per dose during the first week, 6 MU per
dose the second week and 9 MU per dose thereafter.

Three hundred and seventy-five patients were randomized to each arm. The two
treatment arms were well balanced for baseline demographic characteristics,
including age, gender, and race. Patients were required to have some component
of clear cell histology and most (90%) had undergone prior nephrectomy. The
median number of sites of disease was two: common sites included lung, lymph
nodes, bone and liver. '

The primary endpoint was progression-free survival (PFS), defined as the time
from randomization to documented progression or death. Patients who had not
progressed or died were censored on the day following the date of the last on
study, which included a 28 day follow-up period after dosing was discontinued.
For the primary analysis of PFS in the intent-to-treat (ITT) population based on
independent review data, there were 96 events (25.6%) of progression or death on
the sunitinib arm compared with 154 events (41.1%) of progression or death on
the IFN arm. Median PFS was 47.3 weeks (95% CI 42.6, 50.7) for sunitinib-
treated patients and 22.0 weeks (95% CI 16.4, 24.0) for patients treated with IFN;

- the hazard ratio was 0.415 (95% CI .320, 0.539, p<0.000001). These results were -

e



supported by three sensitivity analyses of PFS. Overall survival data were not
mature at the time of this analysis.

Overall response rate was higher on the sunitinib arm compared to the IFN arm,

with an ORR of 27.5% (95% CI 23.0%, 32.3%) vs. 5.3% (95% CI 3.3%, 8.1%).

The response rate noted on the sunitinib arm is similar to the response rates seen
. in two single-arm trials of sunitinib in patients with cytokine-refractory MRCC.

The updated response data from study A6181006 include an ORR (all partial
responses) of 34% (95% CI 25.0, 43.8) as evaluated by the core radiology
laboratory, which was the protocol-specified primary analysis. Duration of
response data are not mature (the median has not been reached with nine failures
and 27 censored patients); the lower bound of the 95% CI was reported as 42
weeks.

1.3.3 Safety

Common drug-related adverse events included GI events [diarrhea (58% sunitinib
vs. 20% IFN-a), nausea (49% vs. 38%), mucositis (43% vs. 4%), vomiting (28%
vs. 14%), dyspepsia (28% vs. 4%), abdominal pain (22% vs. 12%),
gastroesophageal reflux (11% vs. 1%), oral pain (10% vs. 1%), glossodynia (10%
vs. 1%) and flatulence (10% vs. 2%)], bleeding (30% vs. 8%), hypertension (30%
vs. 4%), dermatologic events [rash (27% vs. 11%), skin discoloration (19% vs.
0%), dry skin (18% vs. 6%), and hair color changes (15% vs. <1%)], palmar-
plantar erythrodysesthesia (21% vs. 1%), limb pain (17% vs. 8%), decreases in
cardiac ejection fraction (12% vs. 5%), and peripheral edema (11% vs. 4%).
Although the incidence of fatigue is not higher in patients treated with sunitinib,
the similarity in incidence of fatigue to patients treated with IFN (58% vs. 55%), a
well known cause of fatigue, makes it likely that fatigue is also related to sunitintb.

Grade 3/4 adverse events more common on the sunitinib arm included
hypertension (10% vs. <1%), diarthea (6% vs. 0%), palmar-plantar
erythrodysesthesia (5% vs. 0%), nausea (4% vs. 1%), vomiting (4% vs. 1%),
mucositis (3% vs. 1%), and bleeding (3% vs. 1%).

Less common adverse events that are likely drug related include
pharyngeolaryngeal pain (9% vs. 2%), paresthesias (8% vs. 1%), erythema (8% vs.
1%), hemorrhoids (7% vs. 1%), facial edema (7% vs. 1%), nasopharyngitis (7%
vs. 1%), skin exfoliation (7% vs. 1%), neuropathy (6% vs. 3%), pleural effusion
(5% vs. 1%), lacrimation increased (5% vs. 0%), dysphonia (5% vs. 1%),
chromaturia (4% vs. <1%), dysphagia (4% vs. 1%), and hypothyroidism (3% vs.
<1%).

Patients receiving sunitinib were more likely to develop significant changes in
LVEF and/or clinical evidence of ventricular dysfunction. Thirteen patients on
sunitinib (4%) and four on IFN-a (1%) experienced declines in LVEF of > 20%



from baseline and to below 50%. One patient who received sunitinib was
diagnosed with congestive heart failure and three patients were diagnosed with
left ventricular dysfunction.

Grade 3/4 laboratory abnormalities which are more common in sunitinib-treated
patients include hematologic abnormalities [neutropenia (12% vs. 7%),
thrombocytopenia (8% vs. 0%), and leucopenia (5% vs. 2%)], increased lipase
(15% vs. 5%), increased amylase (4% vs. 2%), hyponatremia (5% vs. 2%),
hyperuricemia (10% vs. 4%) and hyperbilirubinemia (1% vs. 0%).

Dr. Goodman made the following recommendation on regulatory action:

The Division of Drug Oncology Products, Office of Oncology Products, Center
for Drug Evaluation and Research, Food and Drug Administration recommends
conversion of this application for sunitinib for the treatment of advanced renal cell
carcinoma (RCC) to regular approval. This recommendation is based on a

" clinically and statistically robust improvement in progression-free survival in a
randomized trial of patients receiving sunitinib as first-line treatment of metastatic
renal cell carcinoma (MRCC) compared to those patients receiving interferon-a
(IFN-a). '

The review made the following comments regarding the required phase 4 commitments:

The subpart H phase 4 commitments confirming clinical benefit have been
fulfilled with these supplements. The sponsor has also fulfilled the commitment to
provide additional data relating to patients with abnormal left ventricular ejection
fraction from study A6181006.

' There is one remaining outstanding required phase 4 commitment from the initial
NDA approval:

¢ The sponsor will submit comparative LVEF data for all patients enrolled
on the adjuvant RCC trial, E2805.

FDA, Pfizer and NCI (the sponsor of this ECOG study) have discussed and
implemented a sub-study design to further characterize changes in left ventricular
ejection fraction in patients receiving sunitinib compared to those receiving
placebo. It is anticipated that data from this sub-study will be available in 2011.

Additionally, one prior commitment, to provide efficacy data from study
A6181034 has been partially fulfilled. The commitment required data including
PFS, ORR, duration of response and OS to be submitted. While ORR and PFS =
data have been submitted, duration of response and OS data were not mature. The
submission of these data, when mature, will be the subject of an additional PMC.

A’



e The sponsor will submit the complete study report and datasets with the
final statistical analysis of overall survival and duration of response for
study A6181034.

Statistical Review and Evaluation

The Statistical Review and Evaluation by Shenghui Tang, Ph.D. provided the following
conclusions and recommendations:

On 10 August 2005, the sponsor submitted an application to evaluate the efficacy
of single-agent SUO1 1248 (Sunitinib, SUTENT®) in patients with progressive
metastatic renal cell carcinoma who were refractory to 1 prior cytokine therapy
(IFN, IL-2, or IFN + IL-2). The application was for accelerated approval and the
primary efficacy endpoint was the objective response rate (ORR). It was based
primarily on data from the Phase II pivotal study, A6181006. Supportive data
were provided from the Phase II study (RTKC-0511-014) in the same patient
population. The FDA granted accelerated approval for Sunitinib (SUTENT®) on
26 January 2006 for advanced renal cell carcinoma (RCC).

For the purpose of converting the accelerated approval to a regular approval, the
sponsor submitted efficacy and safety data from a confirmatory Study A6181034,
“A Phase 3, Randomized Study of SU011248 versus Interferon-a (IFN-a) as First
Line Systemic Therapy for Patients with Metastatic Renal Cell Carcinoma”. The
submission No. 003 included an interim analysis for ORR and the submission No.
005 included an interim analysis for Progression-Free Survival (PFS).

at

Primary efficacy analysis of Study A6181034 is PFS analysis for the ITT
population as assessed by the independent imaging core laboratory. At the time of
data cutoff for the interim PFS analysis (15 November 2005), 750 subjects were
randomized: 375 in the Sunitinib arm and 375 in the IFN-o arm. The PFS analysis
included 96 events (25.6%) for PFS in the Sunitinib arm and 154 events (41.1%)
for PFS 'in the IFN-a arm. Estimated medians of PFS in the Sunitinib arm and the
IFN-a arm were 47.3 weeks and 22.0 weeks respectively. The hazard ratio for
recurrence or death in the Sunitinib arm, as compared with the [FN-o arm, was
0.415 (p-value <0.000001).

At the time of PFS analysis, the analysis for the ORR based on the core imaging
laboratory results identified 103 (27.5%) versus 20 (5.3%) partial responses on
Suitinib versus IFN-q, respectively; of these subjects, 16 (15.5% subjects with
responses) vs. 0 (0.0% subjects with responses) subsequently progressed or died.
Median duration of response (DR) was 40.9 weeks (95% CI: 30. 1 to 54.1 weeks)
on Sunitinib. Duration of response on IFN-a could not be calculated because no
subjects had subsequent progression or death.

The submitted data support the claim based on PFS‘analysis. Whether the
endpoint and the size of the effect on the primary endpoint in Study A6181034 are



adequate for converting the accelerated approval to a regular approval is deferred
to clinical judgment.

Clinical Inspection Summary

The Clinical Inspection Summary by J. Lloyd Johnson, Pharm.D. concluded the
following:

In general, for the two study sites inspected, it appears that sufficient
documentation to assure that study subjects audited at those two sites did exist,
study eligibility criteria were fulfilled, participants received assigned study
medications, and adverse events were adequately reported. Primary endpoints and
secondary endpoints were captured in accordance with protocol requirements.

Clinical Pharmacology and Biopharmaceutics Review

The Clinical Pharmacology and Biopharmaceutics Review was completed by Roshni
Ramchandani, Ph.D. The following is an excerpt from the executive summary:

The current submission is a supplemental NDA for sunitinib. It includes two
clinical study reports and a data analysis report submitted in fulfillment of the
following phase 4 commitments: 1) evaluation of the effect of sunitinib on QTc
interval, 2) evaluation of pharmacokinetics of sunitinib subjects with impaired
hepatic function, 3) exposure-response analyses of sunitinib in treatment-naive
and cytokine refractory renal cell carcinoma patients in phase 2 and 3 clinical
studies.

The results of the QTc study indicated that at therapeutic concentrations, sunitinib
prolongs the QT interval. The results of the hepatic impairment study indicated
that mean Cmax and AUC for sunitinib and its primary active metabolite,
SU012662, were similar between subjects with mild and moderate hepatic
impairment and normal subjects. Exposure-efficacy analyses were performed to
evaluate the relationship between sunitinib exposure (AUC) and three measures of
efficacy, time to tumor progression, response rates and changes in tumor size.
Data was pooled across the studies in cytokine-refractory and treatment-naive
patients. There was no significant relationship between AUC and time to tumor
progression or death, possibly due to the small number of patients with observed

" data among the treatment-naive patients. Analysis of response rates showed a -
significant correlation of AUC of sunitinib with the probability of a partial
response in cytokine-refractory patients.

The review made the following recommendations:
The Office of Clinical Pharmacology finds the studies submitted by the applicant

to be acceptable, and in fulfillment of the applicant’s post-marketing
commitments as described below.



Post marketing commitments:

1. Submit the completed report and datasets for study tltled “A phase 1 study to
evaluate the effect of SU011248 on QTc interval in subjects with advanced sohd
tumors” (PMC #7).

2. Submit the completed report and datasets for study titled “A phase 1 study to
evaluate the pharmacokinetics of SU011248 in subjects with impaired hepatic
function” (PMC #8).

3. Provide an analysis of the relationship between exposure and efficacy outcomes
from the study titled “A phase 3, randomized study of SU011248 versus
Interferon-a as first-line systemic therapy for patients with metastatic renal cell
carcinoma” (PMC #6).

Study Endpoints and Label Development Team Consult

Since the revised label is in PLR format, a SEALD consultation was obtained from Iris
Masucci, Pharm.D. Dr. Masucci’s comments were addressed during the labeling
discussions.

OSE/DSRCS Consultation

An OSE/DSRCS consultative review of the patient labeling was completed by Jeanine
Best, M.S.N., R.N,, P.N.P. The recommended changes to the patient labeling were made.

DDMAC Consultation

A DDMAC consultation on the labeling was completed by Kathy Oh and the
recommendations were discussed during the labeling discussions.

Interdisciplinary Review Team for QT Studies
" The IRT consultation on the TQT study made the following general comments:

1. Of the 48 patients enrolled, 44 (92%) patients completed the full protocol-
specified treatment regimen, but only 24 (50%) patients were included in the
evaluable population. It should be noted that the study power was based on a

- sample size of 24 subjects if the evaluable population is the primary population
for analysis.

2. It needs to be pointed out that the study design consists of only one sequence of
crossover treatment. It is a single blind study with patients receiving the treatment
with-a non-randomized assignment. Because of the limitation of the study, one
cannot separate the treatment effects from the period effects.



3. According to the protocol, “To exclude a 10 ms QT/QTc¢ prolongation for this

study, if the upper bound of the 95% one-sided (90% two-sided) confidence limits b(4)
for study drug minus placebo are below ~=ms, SU011248 will be deemed to have

no clinically significant effect in this population on the QT/QTc interval.” Please

explain the rationale of choosing an upper bound of == ms. '

4. The timing of ECG measurements was inadequate because the peak QTc effect
was not observed. Sampling for PK and ECGs on day 3 and 9 was conducted for
24 hrs following dosing. While additional samples were collected at 72 hrs and
168 hrs after the day 9 dose, these time points were not included in the QTc
-analysis. Given the time delay between concentrations and QTc changes and that
most patients showed maximal changes at the 24 hr time point, it would have
been helpful to have additional data points beyond 24 hrs for a more complete
characterization of the time course of QTc¢ changes. In current ongoing studies
with Sutent, the sponsor should collect ECGs after at least two half lives after
pharmacokinetic steady state has been reached, in order to capture the maximum
effect of drug on the QTc¢ interval.

The following summary of findings was provided in the consultation:

The sponsor conducted a thorough QT study to evaluate the QT prolongation

potential of sunitinib at therapeutic and supratherapeutic concentrations in

advanced solid tumor patients. Results indicate a maximum mean placebo-

adjusted change in QTcF of 14.5 msec, with a 90% CI of 9.5 — 19.5 msec at

therapeutic concentrations, and a change in QTcF of 20.3 msec with.a 90% CIof

13.4 —27.1 msec at supratherapeutic concentrations (~2x therapeutic 5
concentrations).

The sponsor has included information in the Warnings and Precautions as well as
the Clinical Pharmacology sections of the product label (see section 7).

In addition, the reviewers have noted a Medwatch report of torsade de pointes
(TdP), sent to the Oncology Division on July 7, 2006. This report involves a 47

- year old male receiving open-sunitinib for renal cell carcinoma. This patient
developed vomiting and diarrhea, followed by cardiac arrest (successfully
resuscitated) and focal seizures. On examination, he was noted to have ventricular
tachycardia, TdP and long QT (we do not have the tracings). Concomitant
medications included: gabapentin, morphine, prozac, zopiclone, and propranolol.
Magnesium, potassium, sodium and calcium were all reportedly normal (we do
not have the actual values).

The risk of QT prolongation and the report of torsade de pointes were included in the
revised labeling along with the precautions to be taken.



Recommendation

Based on the data summarized in the reviews by Drs. Goodman and Tang, I concur that
the results of Study A6181034 warrant the conversion of the advanced renal cell cancer
NDA (21-968) from accelerated to full approval. Agreement has been reached with the
applicant on the revised label and the efficacy and labeling supplements should be

- approved. The approval letter should state that the following subpart H postmarketing

commitments have been fulfilled:

1.

Provide the response rate and duration of response data from the first interim efficacy
analysis of study titled “A Phase 3, Randomized Study of SU011248 versus
Interferon-a as First-Line Systemic Therapy for Patients with Metastatic Renal Cell
Carcinoma”. Also, submit the comparative safety data that are available at the time
of data cutoff for the interim analysis. This will include an interim study report as
well as raw and derived datasets.

Submit efficacy data obtained at the final analysis, including progression-free
survival, overall survival, response rate and duration of response; as well as updated
safety data for study titled “A Phase 3, Randomized Study of SU011248 versus
Interferon-a as First-Line Systemic Therapy for Patients with Metastatic Renal Cell
Carcinoma”. This submission will include the final study report as well as raw and
derived data sets.

Submit raw and derived datasets containing the core imaging facility assessments
used to derive the updated response rate and median duration of response on study
titled “A Pivotal Study of SU011248 in the Treatment of Patients with Cytokine-
Refractory Metastatic Renal Cell Carcinoma”.

Submit follow-up left ventricular ejection fraction (LVEF) data for patients 16, 46,
and 81 on the study titled “A Pivotal Study of SU011248 in the Treatment of Patients
with Cytokine-Réfractory Metastatic Renal Cell Carcinoma”. Case narratives should
be submitted and should include additional cardiac evaluations that were performed
and treatments that were administered for congestive heart failure. Additionally,
submit LVEF data and clinical narratives for any patient who, after the data cutoff for
the initial NDA submission, had a documented LVEF of <40% and/or signs and
symptoms of cardiac failure.

- The following additional non-Subpart H postmarketing commitments have also been
fulfilled:

6. Provide an analysis of the relationship between exposure and efficacy outcomes from

the study titled “A Phase 3, Randomized Study of SU011248 versus Interferon-o as
First-Line Systemic Therapy for Patients with Metastatic Renal Cell Carcinoma”.



7. Submit the completed report and d;tasets for study titléd “A Phase 1 Study to

Evaluate the Effect of SU011248 on QTc Interval in Subjects with Advanced Solid
Tumors”.

Submit the completed report and datasets for study titled “A Phase 1 Study to
Evaluate the Pharmacokinetics of SU011248 in Subjects with Impaired Hepatic
Function”.

The following subpart H postmarketlng study commitment should be converted to a
regular postmarketing study commitment:

5. Submit comparative LVEF and cardiac safety data for patients enrolled on the

adjuvant renal cell carcinoma trial, E2805 titled “A Randomized, Double-Blind Phase
IIT Trial of Adjuvant Sunitinib versus Sorafenib versus Placebo in Patients with
Resected Renal Cell Carcinoma”. The protocol will be revised to include a plan
acceptable to the FDA for ejection fraction monitoring at baseline and follow-up.

Initial Protocol Submission: submitted 11/2005
- Revised Protocol Submission: by 05/2006

Study Start: by 03/2006

Final Report Submission: by 06/2011

Finally, the sponsor agreed to the following new postmarketing study commitment:

l.

Provide the complete study report and datasets with the final definitive statistical -
analysis of overall survival and duration of response for the study titled, "A Phase 3,
Randomized Study of SUO11248 versus Interferon-alpha as First-Line Systemic
Therapy for Patients with Metastatic Renal Cell Carcinoma".

Protocol Submission: submitted 6/2004

Study Start: 8/2004
Final Report Submission: 2/2009

Robert L. Justice, M.D., M.S.
Director

Division of Drug Oncology Products
Office of Oncology Drug Products
Center for Drug Evaluation and
Research
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Interdisciplinary Review Team for QT Studies
Response to a Request for Consultation: NDA Review

NDA

Brand Name
Generic Name
Sponsor
Indication

Dosage Form
Therapeutic Dose

Duration of Therapeutic UseA

Maximum Tolerated Dose
Application Submission Date
Review Classification

Date Consult Received

Date Consult Due

Clinical Division

PDUFA Date

1 RECOMMENDATION

1.1 Labeling:

21938

SUTENT®

Sunitinib

Pfizer Inc.

(1) Treatment of gastrointestinal stromal tumor (GIST)
after disease progression on or intolerance to imatinib
mesylate.

(2) Treatment of advanced renal cell carcinoma (RCC).
Capsules for oral administration

50 mg once daily, on a schedule of 4 weeks on treatment
followed by 2 weeks off (schedule 4/2)

Administered until disease progression or unacceptable
toxicity

75 mg QD

30-Mar-2006

Other

3-Oct-2006

15-Dec-2006

Division of Drug Oncology Products

3-Feb-2007

The sponsor has included the following information in the SUTENT label regarding QT interval

prolongation:

In the HIGHLIGHTS Section:

WARNINGS AND PRECAUTIONS

e Prolonged QTc intervals occurred at therapeutic concentrations. Torsade de Pointes has

been observed

developing QT interval prolongatlon

. Use with caution in patients at higher risk for b ( 4 )

(5.3)

In the Full Prescribing Information:
Under WARNINGS AND PRECAUTIONS SECTION:
53 QT Interval Prolongation

by



b(g)

SUTENT has been shown to prolong the QTcF interval,

which == - may lead to an increased risk for ventricular arrhythmias
including Torsade de Pointes. Torsade de Pointes has been observed in <0.1% of SUTENT-
exposed patients = . SUTENT should be used with caution in b(4)

patients with a known history of QT interval prolongation, patients who are taking
antiarrhythmics, or patients with relevant pre-existing cardiac disease, bradycardia, or electrolyte
disturbances.

Concomitant treatment with strong CYP3A4 inhibitors, which
may increase sunitinib plasma concentrations, should be used with caution and dose reduction of
SUTENT should be considered (see Dase Modyfication /2. 2)).

In the CLINICAL PHARMACOLOGY SECTION:
12.4 Cardiac Electrophysiology

See section 5.3, QT interval prolongation, in section WARNINGS AND PRECAUTIONS

Reviewer Comments
Related to label
1. The confidence intervals listed above should be modified to include both lower and upper
limits. Also, the CTCAE grade should be specified in terms of the actual change in msec.

2. In the Precaution and Warning section, we recommend adding the following sentence: b(4)
When using SUTENT, =——======should consider periodic monitoring of on-
treatment electrocardiograms.

3. Numbers in label should be changed to within-day baseline corrected values.

General comments
1. Of the 48 patients enrolled, 44 (92%) patients completed the full protocol-specified
treatment regimen, but only 24 (50%) patients were included in the evaluable population.
It should be noted that the study power was based on a sample size of 24 subjects if the
.evaluable population is the primary population for analysis.

2. It needs to be pointed out that the study design consists of only one sequence of crossover
treatment. It is a single blind study with patients receiving the treatment with a non-
randomized assignment. Because of the limitation of the study, one cannot separate the
treatment effects from the period effects.



3. According to the protocol, “To exclude a 10 ms QT/QTc¢ prolongation for this study, if
~ the upper bound of the 95% one-sided (90% two-sided) confidence limits for study drug
minus placebo are below ==ms, SU011248 will be deemed to have no clinically
significant effect in this population on the QT/QTc interval.” Please explain the rationale
of choosing an upper bound of — ms.

4. The timing of ECG measurements was inadequate because the peak QTc effect was not
observed. Sampling for PK and ECGs on day 3 and 9 was conducted for 24 hrs following
dosing. While additional samples were collected at 72 hrs and 168 hrs after the day 9
dose, these time points were not included in the QTc analysis. Given the time delay
between concentrations and QTc changes and that most patients showed maximal
changes at the 24 hr time point, it would have been helpful to have additional data points
beyond 24 hrs for a more complete characterization of the time course of QTc changes.
In current ongoing studies with Sutent, the sponsor should collect ECGs after at least two
half lives after pharmacokinetic steady state has been reached, in order to capture the
maximum effect of drug on the QTc interval.

2 SUMMARY OF FINDINGS

The sponsor conducted a thorough QT study to evaluate the QT prolongation potential of
sunitinib at therapeutic and supratherapeutic concentrations in advanced solid tumor patients.
Results indicate a maximum mean placebo-adjusted change in QTcF of 14.5 msec, with a 90%
CI of 9.5 — 19.5 msec at therapeutic concentrations, and a change in QTcF of 20.3 msec with a
90% CI of 13.4 — 27.1 msec at supratherapeutic concentrations (~2x therapeutic concentrations).

The sponsor has included information in the Warnings and Precautions as well as the Clinical
Pharmacology sections of the product label (see section 7).

In addition, the reviewers have noted a Medwatch report of torsade de pointes (TdP), sent to the
Oncology Division on July 7, 2006. This report involves a 47 year old male receiving open-label
sunitinib for renal cell carcinoma. This patient developed vomiting and diarrhea, followed by
cardiac arrest (successfully resuscitated) and focal seizures. On examination, he was noted to
have ventricular tachycardia, TdP and long QT (we do not have the tracings). Concomitant
medications included: gabapentin, morphine, prozac, zopiclone, and propranolol. Magnesium,
potassium, sodium and calcium were all reportedly normal (we do not have the actual values).

3 GOAL OF THE REVIEW

The purpose of this review is to assess the impact of sunitinib on QT interval based on the study
conducted in patients with advanced solid tumors.

4 BACKGROUND

4.1 Indication.

(1) Treatment of gastrointestinal stromal tumor (GIST) after disease progression on or
intolerance to imatinib mesylate.
(2) Treatment of advanced renal cell carcinoma (RCC).

ol



4.2 Drug Class

Sunitinib malate (SU011248) is a small molecule, multi-targeted receptor tyrosine kinase
inhibitor. It selectively targets and intracellularly blocks the signaling pathways of receptor
tyrosine kinases (RTKs).

4.3 Market approval status

Sunitinib was approved in January 2006 for the treatment of GIST and given accelerated
approval for advanced renal cell cancer. The sponsor is currently seeking conversion of the
accelerated approval to traditional approval of sunitinib for advanced renal cell cancer.

The current submission is in fulfillment of one of the phase IV commitments made at the time of
approval, to submit the complete report of their study evaluating the effect of sunitinib on QT
interval in patients with advanced solid tumors.

5 DRUG INFORMATION

5.1 Preclinical Information

Pre-clinical safety pharmacology studies, 7z v/vo and 7z vizro, identified potential cardiac
conduction system issues. The 27 vz studies indicated that SU011248 (ICso= 266 nM

=108 ng/mL) and its active metabolite SU012662 (ICs50> 4100 uM = 1500 pg/mL) blocked the
hERG potassium ion channel (IKr). A cardiovascular study in monkeys given high single doses
(50 and 150 mg/kg) of SU011248 demonstrated heart rate corrected QT interval (QTc)
prolongation.

5.2 Clinical Pharmacology

Figure 1 illustrates the pharmacokinetics of sunitinib following single 50 mg doses (3 different
formulations). Table 1 summarizes the key features of the clinical pharmacology of sunitinib.



Figure 1. Plasma Concentration vs. Time Profiles for Sunitinib (SU011248) and SU012662
Following Single S0 mg Doses of Three Different Formulations.
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Source: A6181033 CSR, Figure 1, Figures 14.2.1.1, 14.2.1.2, 14.2.2.1, 14.2.2.2.

Note:  Treatment 1 = 50-mg clinical trial formulation of sunitinib, Treatment 2 = 50-mg proposed commercial
formulation of sunitinib, Treatment 3 = 4 x 12.5-mg proposed commercial formulation of sunitinib.

The inset plots show an expanded view of the 0-72 hour time period.

For sunitinib, median concentrations beyond 360 hours are not shown because concentrations were BLQ

(<0.1 ng/mL).



Table 1. Highlights of Clinical Pharmacology of Sunitinib and its Primary Active

Metabolite SU012662.

Therapeutic dose

50 mg daily for 4 weeks followed by a 2 week rest

Maximum dose tested

Single Dose

350 mg

Multiple Dose

100 mg QD

Exposures Achieved

Following recommended dose of 50 mg QD:
Cmax,ss for sunitinib = 68.5-90.2 ng/ml
Cmax,ss for SU012662 = 33.7-46.1 ng/ml

AUC for sunitinib = 1262-1697 ng.hr/ml

AUC for SU012662 = 592-844 ng.hr/ml

Maximum tolerated
dose -

75 mg QD for 4 weeks

Principal adverse
cvents

fatigue, nausea, hypertension, mucositis, diarrhea

Absorption Absolute not determined

Bioavailability

Tmax sunitinib: 6-12 hrs
SU012662: 6-12 hrs

Distribution Vd/F sunitinib: 2230 L
% bound sunitinib: 95%
SU012662: 90%
Elimination Route hepatic metabolism via CYP3A4.

Metabolite Predominant metabolite SU012662 is
equipotent with regard to tyrosine kinase
inhibition. SU012662 comprises 23 to 37% of
the total exposure.

Terminal t'2 sunitinib: 40-60 hrs
SU012662: 80-110 hrs

CL/F sunitinib: 34-62 L/hr (%CV: 40%)

Accumulation: sunitinib: 3.55

AUC24 pay 28 SU012662: 10.2

AUC24 pay 1)

Range of linear PK Dose proportional increases in AUC: 25 to 350 mg single doses in

healthy subjects and 25-100 mg multiple doses in patients

Intrinsic Factors

Age

No clinically significant age effects based on
population PK analysis of data across studies

Sex

No clinically significant sex effects based on
population PK analysis of data across studies

Race

No clinically significant race effects based on
population PK analysis of data across studies

Extrinsic Factors

Drug interactions

* Both sunitinib and SU012662 are
extensively metabolized by CYP3A4 so PK
will be affected by inhibitors or inducers

* DDI study with ketoconazole (CYP3A4
inhibitor) showed a 51% increase in

b(4)



combined sunitinib+SU012662 AUC in

presence of ketoconazole.

¢ DDI study with rifampin (CYP3 A4 inducer)

showed 46% decrease in combined

sunitinib+SU012662 AUC in presence of
rifampin

Food Effects

No effect of food on bioavailability.

High Clinical
Exposure scenario

* Expected if co-administered with CYP3A4 inhibitors

6 SPONSOR’S SUBMISSION

6.1 Overview

The sponsor submitted 1) the results of their evaluation of ECG changes in their phase 3 study

comparing sunitnib vs. IFN in advanced renal cell cancer patients; and 2) a QTc study

(A6181005) evaluating the effect of sunitinib on the QT interval in advanced solid tumor

patients.

6.2 Evaluation of ECG data from pivotal study (A6181034)

The sponsor submitted the results of their pivotal phase 3 study comparing sunitinib vs.
interferon (IFN) in patients with advanced renal cell cancer. As part of this study, ECGs were
done at screening (baseline) and then on day 28 (at trough).

Additional ECGs were done as indicated. QTc results (Fridericia's correction) and change from
baseline are summarized by day in Table 2.

Table 2. QTc Interval and Change from Baseline in QT¢ by Day for Sunitinib (upper
panel) and IFN (lower panel).

Study Period N Mean Std Minimum | Median | Maximum
Sunitinib
QTc (Fridericia) Baseline 371 400.0 26.0 | 266.0 400.7 481.5
(msec) Cycle 1 Day 28 341 408.2 27.6 | 2425 406.7 524.8
Cycle 2 Day 1 2 417.5 4.9 414.0 417.5 421.0
Cycle 2 Day 28 1 393.9 393.9 393.9 393.9
Termination 1 445.8 445.8 445.8 445.8
Change from Cycle 1 Day 28 337 8.0 23.7 | 954 6.9 117.3
Baseline in QTc Cycle 2 Day 1 2 17.7 17.2 5.5 17.7 299
(Fridericia) (msec) Cycle 2 Day 28 1 8.5 8.5 8.5 8.5
Termination 1 39.2 39.2 39.2 39.2
IFN
QTec (Fridericia) Baseline 358 | 398.8 27.8 | 288.4 399.6 488.0
(msec) Cycle 1 Day 28 312 | 403.2 27.0 |297.1 404.1 473.6
Cycle 2 Day 1
Cycle 2 Day 28
Termination 2 422.3 9.2 415.8 422.3 428.8




Change from
Baseline in QTc
(Fridericia) (msec)

Cycle 1 Day 28
Cycle 2 Day 1
Cycle 2 Day 28
Termination

311

2

3.8

24.2
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(Reproduced from Sponsor, Table 13.9.1, page 2945, Study A6181034 Study Report)

There was a mean 8 msec (Std: 23.7, range: -95.4 to 117.3) increase in QTcF from baseline
across the sample for sunitinib (n=337) and a 3.8 msec (Std: 24.2, range: -85.6 to 116.3) increase
in QTcF from baseline for IFN (n=311).

Table 3 summarizes the number of patients with various grades of QTc changes, as defined by
NCI CTC version 3 (National Cancer Institute Common Toxicity Criteria, Bethesda, MD). The
table indicates that 2.9% of sunitinib and 2.2% of IFN patients showed QT¢ between 470 and
500 msec or change in QTc greater than 60 msec.

Table 3. Number of Patients with Various Grades of QT¢ Changes in Sunitinib and IFN

Arms of Study A6181005
Grade Sunitinib IFN
Total N=375 | Total N=360

Grade 0: QTc <450 msec 321 (85.6%) 292 (81.1%)
Grade 1: QTc¢ > 450 - 470 msec 10 (2.7%) 13 (3.6%)
Grade 2: QTc > 470 - 500 msec or deltaQTc > 60 msec 11 (2.9%) 8 (2.2%)
Grade 3/4: QTc¢ > 500 msec 1 (0.3%) 0 (0.0%)
TOTAL 343 (91.5%) 313 (86.9%)

(Reproduced from Sponsor, Table 13.9.2, page 2947, Study A6181034 Study Report)
6.3 Thorough QTc Study (Study A6181005)

6.3.1 Title

A phase 1 study to evaluate the effect of SU011248 on QTc¢ interval in subjects with advanced
solid tumors.

6.3.2 Protocol Number: A6181005

6.3.3 Objectives

Primary:

®  To assess the effects of high peak plasma concentrations of SU011248 + SU012662 on
the QTc interval in patients with advanced refractory solid tumors.

Secondary:

= To evaluate the safety and tolerability of SU011248 after administration of a total of 2
loading doses and maintenance doses over 5 days.

= To evaluate the concentration-effect relationship between the QT and QTc interval and
pharmacokinetic (PK) parameters of SU011248 and SU012662.



6.3.4 Design

6.3.4.1 Description

This study was a single-blind study in patients with advanced solid tumors. Patients underwent
serial electrocardiogram (ECG) assessments on Day -1, then received a single dose of
moxifloxacin on Day 1 and a single dose of placebo on Day 2, followed by a 1-week course of
SU011248 (loading dose (LD) on Days 3 and 9, maintenance dose on Days 4-8). In order to
minimize the probability of inducing nausea and or vomiting, all subjects were pretreated with
intravenous granisetron (1 mg) prior to dosing on Days 3 and 9. Granisetron was also
administered to subjects on Day 2 (placebo only day) in order to assess its effect on ECG. The
study design is displayed in Figure 2.

Figure 2. Study Design
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(Reproduced from Sponsor, Figure S1, page 3)

6.3.4.2 Controls
Study included a positive control (moxifloxacin given on day 1) and a placebo control (day 2).

6.3.4.3 Blinding
Single-blind study.

6.3.4.4 Population

Male and female patients, 18-75 years old, with advanced solid tumors either failing standard
therapy or for which no standard acceptable therapy existed.

6.3.4.5 Treatment groups

Two loading dose levels were evaluated in this study. The first group received 150 mg as the
loading dose on day 3 and day 9, and the second group received 200 mg loading doses on days 3
and 9. Both groups received 50 mg maintenance doses on days 4, 5, 6, 7 and 8.

6.3.4.6 Justification for dose provided

The loading dose on day 3 was calculated to achieve the target concentration of 75-100 ng/ml.
The 50 mg maintenance dose was the recommended daily dose, given to maintain therapeutic
concentrations. The loading dose on day 9 was calculated to achieve target concentrations that
were 2-fold higher (>180 ng/ml) than the therapeutic levels achieved on day 3. Loading doses of
150 mg and 200 mg were given on days 3 and 9.



The sponsor identified an “evaluable population” of patients who achieved the target level (> 180
ng/ml) on day 9 and had adequate ECG measurements. This population would be more
appropriate to study since these patients achieved the target concentration.

6.3.4.7 Instructions with regard to meals

On all study periods (days -1, 1, 2, 3 and 9), standardized meals were consumed at identical
times and at least 2 hours before any ECG.

6.3.4.8 Study Schedule and Timing of Samples

Table 4. Highlights of Schedule of Interventions

Study Day -1 1 2 3 4-8 9
Intervention Baseline Moxifloxacin Placebo Loading dose Daily dose: Loading dose:
400 mg 150 or 200 mg 50 mg 150 or 200 mg
12-Lead Record ECGs” | Record ECGs” Record Record ECGs” | Not collected | Record ECGs”
ECGs ECGs"
PK Samples | Not collected Not Not Collected™ | Not collected Collected™
collected collected
Meal Standard™ Standard™ Standard™ Standard™ Standard™” Standard™
Instructions

#predose (x3),2,4, 6, 8, 12, 16 and 24 hrs postdose

i predose (0 hr), and 3, 4, 7, 9, 12 and 24 hr post-dose. Two additional blood samples collected at 72 and 168 hours
post Day 9 dose. :

*# Standardized meals given after dose administration, at 4 hrs and 9 hrs after dosing. Light snack given at 7 and 12
hrs after dosing.

(Derived from Sponsor, Table 1, page 67)

6.3.4.9 Sponsor’s justification for sampling schedule

No specific justification was provided for the sampling schedule. The intensive PK sampling was
presumably to adequately characterize the PK of sunitinib, and the ECG sampling was to
adequately evaluate any effect of sunitinib on QT interval.

6.3.4.10 QT Measurement

All ECGs were recorded in triplicate ( 3 ECGs performed 2 minutes apart). Data from the
independent ECG vendor included: QTcB, QTcF, QT, HR, RR, PR, QRS. A study-specific
correction factor was derived from Day -1 measurements of QT and RR at 0, 3, 4, 7, 9 and 12
hour time points (see Section 7.2).

The first protocol amendment (10/25/04) changed the method of ECG measurement from
machine-read values to the use of on-screen calipers.

6.3.4.11 Baseline

ECGs were collected on day -1 at the same times as those used on day 1, 2, 3 and 9. Data
analysis included time-matched baseline correction using Day -1 data as well as a within-day
baseline correction using the pre-dose baseline for each arm of the study.

6.3.4.12 Safety assessments

Adverse events(AEs) were assessed throughout the study. Adverse events were graded according
to the NCI-CTC, Version 2 (2003).
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6.3.4.13 Vital Signs

Heart rate and blood pressure were recorded at baseline (pre-dose) and after each ECG
measurement on days -1, 1, 2, 3 and 9. Thereafter, sitting blood pressure and heart rate were
measured after each ECG.

7 SPONSOR’S RESULTS

7.1 Study Subjects

A total of 48 patients were enrolled in the study, with 47 patients receiving at least one dose of
the drug on day 3 (Intent-to-treat or ITT population, n=47). The “evaluable” population was
defined as the subjects who completed all dosing and all PK and ECG evaluations and whole
combined (parent+metabolite) concentrations were above the target level of approximately 200
ng/ml (i.e., > 180 ng/ml) on day 9.

Demographics and other patient characteristics are summarized in Table 5.

Table 5. Summary of Demographic and Baseline Characteristics

ITT Population  Evaluahle Population Safety Analysis Population

Variable N=47 N=29 N=48)
Sex [n(%9)]
Male 25(53) 9 (39) 23052
Fermale 247 15 (62) 23 (48)
Race fr (%0)]
White - 4187 1979 42(88)
Asian 3(6) 3(13) 3
Not Listed 3(&) 28 3(6)
Age (years)
Mean (std) 594 (14.8) 39.7 (13.1) 39.4 (14.6)
Median (range) 60.0 (20.0, 87.0) 61.0(31.0,79.0) 60.0 (20.0,87.0)
=65 [n (2] 27 (57 14 (58) 28 (58)
=65 (%] 20 (43) 10(42) 2042
Weight (kg)
Mean (std) 729 (16.6) 733 (184) 24 (167
Median (range) 76.7(41.7,119.3)  75.1(1.7,1193) 75.1(41.7,119.3)
ECOG performance status
n ()]
0 13 28) 6 (25) 13 Q1.1)
1 34 () 18 (79 33 (N9

(Reproduced from Sponsor, Table 5, page 101)

7.2 STATISTICAL ANALYSIS

This study is designed to test the null hypothesis that the QT/QTc prolongation is at least 10 ms
versus the alternative hypothesis that the QT/QTc prolongation is less than 10 ms. The primary
endpoint is QTcF interval for Day 9, at each post-dose timepoint, Day 2 adjusted change from
within-treatment day pre-dose in QTcF interval for the evaluable population. For a subject to be
considered fully evaluable for QT/QTc prolongation assessment, he must complete the
prescribed ten-day study regimen and all of the planned PK and ECG assessments up to Day 10.

11



Additionally, he must achieve a combined drug (SU011248 + SU012662) concentration of
approximately 200 ng/mL.. QTc measurements at Hour 0 of Day 3 are used as the within
treatment day pre-dose baseline for Day 9.

A mixed linear model includes factors accounting for the following sources of variation:
baseline, gender, and treatment.

The sponsor states that “to exclude a 10 ms QT/QTc¢ prolongation for this stﬁdy, if the upper
bounds of the 95% one-sided (90% two-sided) confidence limits for study drug minus placebo

are below 15 ms”.

Forty-eight patients with advanced solid tumors were to be enrolled. The sample size for the
evaluable population is 24. :

7.2.1 QT Interval Correction

Two methods of heart-rate correction were performed: (1) using the Fridericia correction factor,
and (2) using a study-specific heart rate correction factor, S, using the data from the baseline
session, to calculate a corrected QT interval (QTcS). The data from the placebo session was fit to
the equation InQT = Intercept + S - InRR + error, where S is the slope of the regression line. The
estimate of S was used to derive the QTcS interval.

Figure 3 shows the scatter plot of QTcS and QTcF vs. RR interval for the baseline (day -1) data.
The plots suggest that the study-specific correction factor adequately corrects for the relationship

between QT and RR

Figure 3. FDA Analysis: Scatter Plot of QTcS (Study-Specific Correction) vs. RR Interval
(upper panel) and QTcF (Fridericia Correction) vs. RR Interval (lower panel) for Baseline
(day -1) Data (ITT population)
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7.2.2 Sensitivity Analysis

The moxifloxacin arm of the study was used as an active control to establish that the study
design had adequate sensitivity to detect a significant change in QTc. Table 6 presents the
maximum mean placebo-adjusted QTc changes from baseline observed after treatment with
moxifloxacin (evaluable and ITT populations, using both baseline correction methods). As

Table 6 shows, the maximum mean change obtained was > 5 msec with the 90% CI lower limit >
0, regardless of the population used.

Table 6. Summary of Maximum Mean Placebo-Adjusted Changes from Baseline in QTcF
and QTcS Following a Single Dose of 400 mg Moxifloxacin (Evaluable and ITT
Populations)

Baseline Maximum Mean Placebo-
Parameter Population  Correction N  Time Adjusted Change from 90% CI*
Method (hr) Baseline *
QTcF (msec)  Evaluable Withinday 24 24 93 47, 149
QTcF (msec)  Evaluable  Time-matched 24 24 36 19,93
QTcF (msec) IIT Within-day 46 4 9.0 53, 126
QTcF (msec) ITT Time-matched 47 24 35 34,77
QTcS (msec)  Evaluable Withinday 24 M4 10.0 5.0, 15.0
QTcS (msec)  Evaluable  Time.matched 24 24 37 20,94

* Means and 90% confidence intervals (CI) were computed from change from baseline data uwsing
ANCOVA models with terms of baseline, gender, and treatment.

(Reproduced from Sponsor, Table 10, page 111)

7.2.3 Primary Analysis

Changes in QTc on day 2, following granisetron, are tabulated in Table 7. Granisetron had a
negligible effect on the QTc, with the maximum mean change in QTc¢ of <2 msec. It should be
noted that the mean maximal values for granisetron were time-matched for baseline period
(which is equivalent to a placebo for the granisetron) and represent a delta QTC.

13



Table 7. Summary of Maximum Mean Change from Baseline in QTcF and QTcS
Following a Single Dose of 1 mg Granisetron (Evaluable and IT Populations)

Baseline Maoximum Mean
Parameter Population  Correction N  Time Placebo-Adjusted 90% CI*
Method (hr) Change from Baseline *
QT<¢F (msec) Evaluable Within-day 24 4 08 -39, 55
QTcF (msec) Evaluable  Time-matched 24 4 1.5 -16, 45
QTcF (rasec) ITT Within-day 47 7 0.1 229,31
QTcF (msec) I1T Time-matched 44 4 20" 01, 42
QTcS (msec) Evaluable Within-day 24 4 0.6 42 53
QTeS (msec) Evaluable  Time-matched 24 4 13 -17, 43

*  Means and 90% confidence intervals (CI) were computed from change from baseline data nsing ANCOVA
mpodels with terms of baseline, gender, and u-eannent
-** Data shown are the maxinuwm values obtained post-do

(Reproduced from Sponsor, Table 11, page 113)

Figure 4 shows the time course of placebo-adjusted QTcF changes from baseline following the
day 3 and day 9 doses of sunitinib.

Table 8 displays a summary of the results for maximum mean changes from baseline in QTc
following sunitinib on day 3 and day 9.

An effect on QTc (defined as a mean placebo-adjusted change of > 10 msec with a 90% CI upper
limit > 15 msec) was observed on Day 3 using the within-day baseline correction method, and on
Day 9 using both baseline correction methods (see table above). The maximum mean placebo-
adjusted change from (time-matched) baseline QTcF was 14.5 msec (90% CI: 9.5 — 19.5) at
therapeutic levels of sunitinib (day 3) and was 20.3 msec (90% CI: 13.4 —27.1) at
supratherapeutic (2-fold higher than therapeutic) levels of sunitinib.

The method of baseline correction did not markedly affect the shape of the QTc change versus
time curves, though the magnitude of change was lower for the time-matched baseline correction
method compared to the within-day correction (Figure 4).

The maximum mean changes in QTc¢ occurred at the 24 hr time-point on both day 3 and day 9.

Visual examination of the time course of QTc changes suggests a delay in the time of the peak
effect relative to peak concentrations (Tmax ranged from 7 to 10 hrs).

14



Figure 4. Plot of Mean (90% CI) Placebo-Adjusted QT cF Changes from Baseline vs. Time
for All Patients Combined (Evaluable Population)
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(Reproduced from Sponsor, Figure 4, page 114)

Table 8. Summary of Maximum Mean Placebo-Adjusted Changes from Baseline in QTcF
and QTcS Following Dosing with Sunitinib — Day 3 and Day 9 — All Patients Combined
(Evaluable and IT Populations).

Baseline Maximmm Mean
Parameter Population Correction N Time Placebo-Adjusted 90% C1°
Method (hr)  Change from Baseline *
Day3
QTcF (nsec)  Evaluable Within-day 24 24 145 93, 195
QTcF (msec) Evaluable Time-matched 24 24 9.6 4.1, 15.1
QTCF (msec) ITT Withinday 47 24 119 86, 152
QTcF (msec) T Time-matched 47 4 6.9 33, 104
QTcS (msec)  Evahuble Within-day 24 24 12.7 81, 173
QTcS (msec)  Evaluable  Time-matched 24 pl 74 24, 125
QIcF (msec)  Evaluable Within-day .1} 24 203 134, 271
QTcF (msec)  Evaluable  Time-tmatched 24 24 154 84 224
QTcF (msec) nT Within-day 43 24 ' 177 129, 226
QTcF (msec) oT Time-matched 43 24 127 81 173
QTcS (msec)  Evaluable Within-day 24 24 192 123,261
QTcS (msec)  Evaluable  Time-matched 24 24 139 70, 209

(Reproduced from Sponsor, Table 12, page 115)

7.2.4 Categorical Analysis

Table 9 and Table 10 display the number (and percent) of patients with QTc elevations (absolute
values and change from baseline) following treatment with moxifloxacin, placebo (granisetron),
and sunitinib. There were 4 evaluable patients (all female) who showed QTc intervals > 450
msec and 6 ITT patients (5 female) who showed elevations in QTc > 450 msec. Changes in QTc
(time-matched) between 30 and 60 msec occurred in 9 evaluable patients and changes in QTc

> 60 msec was seen in 1 evaluable patient.
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Table 9. Number (%) of patients with QTcF and QTcS Elevations (Absolute Values)
Following Treatment with Moxifloxacin, Granisetron and Sunitinib (SU011248) (Evaluable
and ITT populations).

QTc > 450 bat < 480 msec QTc > 480 but < 500 msec®
Parameter Population Treatment®  Males  Females All Males Females All
QIcF Evaluable Moxifloxacin 0 2(133) 2(83) 0 0 0
Granisetron 0 0 0 0 0 0
SU011248 0 32000 3(125 0 167 14
QIcF ITT Moxifloxacin @ 1{(40) 3(13.6) 4(8.3 0 0 0
Granisetron 1d.0) 0 12.1) 0 0 0
SUD11248 0 3(136) 3(6) 180 205D 34
QTS Evaluable Moxifloxacin 1 (1L.1) 2(133) 3(12.5) 0 0 0
Granizsetron 0 0 0 0 0 0
SU011248 0 3000 3(125 0 167 143

Note: There were 9 males and 15 famales in the evaluable population (total = 24), and 235 males and 22 females in the
ITT population (total = 47).
a Data presented for SU011248 are over the entire SU011248 treatment period (Day 3 to Day 9).
b No patients had QTc values = 500 msec.
(Reproduced from Sponsor, Table 13, page 116)

- Table 10. Number (%) of Patients with QTcF and QTcS Elevations (Changes from
Baseline) Following Treatment with Moxifloxacin, Granisetron and Sunitinib (SU011248)
(Evaluable and ITT populations).

Within-Day Baseline Time-Matched
Baseline
Change Change
ST~ AT )
Parameter Population Treatment® < 60 msec < 60 msec s
QTcF Evaluable  Moxifloxacin 2183 0 2(83) 0
Granisetron 0 0 1@° 0
SU011248 83(33.3) 0 9(37.5) 142
QTcF ITT Moxifloxacin 243) 0 6(12.3) 0
Granisetron 0 0 364" 0
SU011248 11 (B4 1Q.0) 11Q23.4) 243
QTcS Evaluable  Moxifloxacin 11.2) 0 2(83) 0
Granisetron 0 0 14.° 0
SU011248 6(25.0) 0 8(33.3) 0

Note: There were 24 patients in the evaluable population and 47 patients in the ITT population.
a Data presented for SUO11248 are over the entire SUD11248 treatment period (Day 3 to Day 9).
b Al occurrences in the evaluable population and some cccurrences in the ITT population were prior
to granisetron dosing (ie., at pre-dose).
(Reproduced from Sponsor, Table 14, page 117)
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7.3 Clinical Pharmacology

7.3.1 Phamacokinetic Analysis

There were two loading dose groups included in the evaluable population, 150 mg (n=4) and 200
mg (n=20). Table 11 displays the PK data obtained in the patients in the study. The average
Cmax values on day 9 for both loading dose groups exceeded 200 ng/ml, indicating that
supratherapeutic (approximately 2-fold) levels were achieved on day 9 in the sample.

Table 11. Summary of Sunitinib (SU011248), Metabolite (SU012662) and Total Drug
(Sunitinib+SU012662) PK Parameters by Loading Dose and Study Day (Evaluable
Population).

Arithmetic Mean (CV 95) [Median]

Pharmacoldnetic Loading Dose 150 mg (N=4) Loading Dose 200 mg (N=20)
Parameters Day 3 Day 9 Day 3 Day 9

ST011248
Conx (ng/ral) 91.0(32) [82.7] 169 (32) [165] 137(23) [127] 208 (26) [195]
Ten (1) * 91(73.23.D 106 (42, 124) 7233, 121 1434119
AUCpz4 (og*hr/ml) 1650 (30) {15591 3201 (33) [3367] 255200 [2174] 3876 (28) [3601]
Ciroug: (ng'ml) 69.1 (31) {70.2] 133 37N [144] 83.7QN[85.9] 148 (38) [135]
Coux Ratio (Day 9/Day 3) NA 1.85(10) [1.89] NA 1.55 20) [1.50]
AUCq.24 Ratio (Day 9/Day 3) NA 1.93 (16) [1.99] NA 1727 [1.75]
SU012662
Conax (ng/ml) 309@D[32.6]  787(33)[83.4] 283(29)[307] 649(3D[383]
Tex (1) * 105(75,23.D 10.6(2.8.23.8) 72(33.237 74(.0.24.1)
AUCg4 (ng*hr/mL) 578(53) [574) 1519 (30) [1553] 483 (28) [465] 1220 (36) [1140]
Covug= (ngfml) 202(3)[27.7] 69.6(33)[74.9] 201 (36} [19.3]  49.6 49) [41.6]
Caxx Ratio (Day 9/Day 3) NA 27523 [2.80] NA 236 (30) [2.25]
AUC,.34 Ratio (Day 9/Day 3) NA 2.98(33)[2.96] NA 257 Q26) [2.49]
Total
Cooxe (ngfml ) 122 (30) [118] 243 24 [239] 164 (22) [160] 271 (26) [262]
Tom (1) 10.5(75.23.) 10.6(3.2,23.8) 723,12 743.1,223)
AUC; (ng*hr'ml) 1229027 [2178] 4720 (22) [4678] 2737(20) [2669] 3086 (29) [5022]
Coougs (ngml) 95.3 (31) [98.3] 203 26) [197] 106 (28) [108] 197 (40) [186]
Couxx Ratio (Day 9/Day 3) NA 2.03 (8){2.03] NA 1.67 (19 [1.70]
AUCqy44 Ratio (Day 9/Day 3) NA 2.16(16)[2.18] NA 1.86 (16) [1.36]
N/A —not applicable.
* Median (min, max).

(Reproduced from Sponsor, Table 9, page 107)

7.3.2 Exposure-Response Relationships

Figure 5 shows an overlay of the time courses of mean concentrations (for sunitinib, metabolite
and combined drug) and mean placebo-adjusted QTcF change from baseline on day 3 and day 9.
As the plots indicate, there was a delay in the QTcF change relative to the concentrations. Peak
changes in QTcF occurred at 24 hrs while peak concentrations were achieved between 7 and 10
hrs.
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Figure 5. Overlay Plot of Mean Sunitinib, SU012662 and Combined Drug
(Sunitinib+SU012662) Concentrations and Mean Placebo-Adjusted QTcF change
from Baseline vs. Time for All Sunitinib Loading Dose Groups (Evaluable Population).
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(Reproduced from Sponsor, Figure 5, page 121)

The delta QTcF —time profiles for both days 3 and 9 appear to have peaked at the 24 hour time-
point and for a few patients, it appeared to be further increasing (see Figure 6 and Figures A6

and A7 in Appendix). For day 9 there were two additional time points where ECG was collected

at 72 and 168 hours. For 3 patients on day 9 the QTc appeared to be higher at 72 and 168 hrs.
We are unsure if the QTc may have peaked beyond the 24 hour timepoint. Given this
observation, we would want to include the most conservative estimates in the label (i.c. the
within-day correction on days 3 and 9). Also, the sponsor’s pre-specified endpoint for the QTc
study was the day 9, placebo corrected, within-day baseline corrected change in QTcF.
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Figure 6. FDA Analysis: Individual Delta QTcF vs. Time Plots for All Patients on Day 3
(upper panel) and Day 9 (lower panel)
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The delay in peak QTc changes relative to concentration indicates a disequilibrium between
concentration and effect. This is demonstrated by a counter-clockwise hysteresis in plots of
concentration vs. QTc change, as seen in the Appendix (figure A4: day 3 concentrations vs. delta
QTcF and figure AS: Day 9 concentrations vs. delta QTcF). This pattern was seen in over 50%

of individuals in the study.

Figure 7 shows the scatter plots of placebo-adjusted QTcF change from baseline vs. combined
sunitinib+SU012662 concentration. The plots suggest a positive association between change in
QTcF and concentration. The sponsor indicated that mixed-effect modeling could not be
conducted due to the disequilibrium between concentration and QTcF, which violates the
assumption of the linear PK-QT model that was to be utilized for this analysis.

Figure 7. Scatter Plot of Individual Placebo-Adjusted QTcF Changes from Baseline Versus
Total Drug (Sunitinib + SU012662) Concentrations (ITT population). Upper panel: Time-

Matched Baseline-Correction. Lower panel: Within-day Baseline Correction.
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(Reproduced from Sponsor, Figure 6-7, page 122-123)

8 REVIEWERS’ ASSESSMENT

8.1

Evaluation of Study Design

Adequacy of Exposure: The effect of sunitinib on QT intervals was evaluated at
therapeutic levels (following the loading dose on day 3) and at supratherapeutic levels
(approximately 2-fold higher) following the dose on day 9. This range of exposures was
adequate.

Adequacy of sampling: Sampling for PK and ECGs on day 3 and 9 was conducted for
24 hrs following dosing. While additional samples were collected at 72 hrs and 168 hrs
after the day 9 dose, these time points were not included in the QTc analysis. Given the
time delay between concentrations and QTc changes and that most patients showed
maximal changes at the 24 hr time point, it would have been helpful to have additional
data points beyond 24 hrs for a more complete characterization of the time course of QTc
changes.

Adequacy of Controls: The sponsor included a baseline period, a positive control, and a
placebo control as part of this study, which was appropriate. However, given the drug had
a long half-life and this was a study in patients, the treatments (moxifloxacin, placebo and
sunitinib) could not be given in randomized order. Instead, the sponsor fixed the order of
the treatments, with moxifloxacin on day 1, placebo on day 2, and sunitinib starting on
day 3 (through day 9) of the study. The moxifloxacin maximum mean occurred at 24
hours. The Tmax for moxifloxacin usually ranges from 2-3 hours. In this study, mean
profile for the QTcF indicates that there is a peak around 3-4 hours and another peak
around 24 hours. After removal of one of the outliers from the dataset, the maximum
mean occurred at 3-4 hours, however, the mean profile still indicated that there is a peak
occurring at 24 hours. The reason for this is unclear.
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Baseline correction: Two methods of baseline correction were performed: time-matched
and within-day. One concern with the within-day baseline correction is the potential for a
carryover effect since the moxifloxacin treatment was given the day before the placebo
treatment. However, given that there was a common baseline period (day -1) for both
placebo and sunitinib treatments, a time-matched baseline correction would cancel out
when change in QTc for placebo was subtracted from change in QTc for sunitinib.
Hence, it would be more appropriate to use the within-day baseline correction instead of
the time-matched baseline correction.

Heart rate correction factor: Two methods of heart-rate correction were examined in
the sponsor’s analysis: Fridericia correction and study-specific correction. The study-
specific correction factor was estimated based on the data obtained under baseline
conditions; however, examination of the data indicated that the correction factor was
affected by the treatment. Since sunitinib caused a reduction in heart-rate, this may have
influenced the QT vs. RR relationship and estimate of the heart-rate correction factor
from data collected under drug condition. Evaluation of the QTcF data indicated only a
shallow trend for a relationship with the RR interval, suggesting that the Fridericia
correction was able to account for the QT — RR relationship.

8.2 Reviewer’s Analysis

8.2.1 Mokxifloxacin Evaluation
Table 6 indicates that the maximum mean placebo-adjusted change in QTc following

moxifloxacin occurs at 24 hrs after the dose. This is different from previously reported Tmax

estimates of 2-3 hrs seen for maximal changes in QTc¢ following moxifloxacin.

We wanted to see if the apparent delay in maximum mean effect of moxifloxacin was due to a
few patients. Appendix A1 shows the individual profiles of change in QTcF vs. time for each

subject for both time-matched baseline corrected QTcF and within-day baseline corrected QTcF.
Inspection of individual data suggested that subject 10 was an outlier, showing a large increase in

QTCcF at 24 hours following moxifloxacin. Also, since this was a fixed order design, where

moxifloxacin was followed by placebo, the within-day corrected QTcF from the placebo
indicated a maximal decrease at 24 hours.

Exclusion of this subject from the dataset resulted in a lower mean maximal change from

baseline at 24 hrs following moxifloxacin. Also now the maximum change now appeared to

occur at 3-4 hrs which is closer to the moxifloxacin Tmax (2-3 hours) (Appendix A3).
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dQTcF, ms (within-day baseline correction)

9 APPENDIX

Appendix Al: Individual change in QTcF vs. time for individual patients for the within-day
baseline corrected.

Time, h
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dQTcF, ms (time-matched baseline correction)

Appendix A2: QTcF vs. time for individual patients using the time-matched baseline correction.

Time, h
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Appendix A3: Mean time-matched QTcF vs. time for moxifloxacin and placebo period. Upper
panel shows data across all subjects. Lower panel shows data for all subjects excluding subject
number 10.
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Appendix A4. Delta QTcF (within-day baseline corrected) vs. combined sunitinib + SU012662
concentration, by subject for Day 3.

Day 3

delta QTcF (within-day baseline corrected) (msec)

combined sunitinib+SU012662 concentration (ng/ml)
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Appendix AS. Delta QTcF (within-day baseline corrected) vs. combined sunitinib + SU012662
concentration, by subject for Day 9.

Day 9

delta QTcF (within-day baseline corrected) (msec)

combined sunitinib+SU012662 concentration (ng/ml)
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Appendix A6: Individual delta QTcF (change from within-day baseline) vs. time plots following
Day 3 loading dose of sunitinib.

b(4)

delta QTcF (change from within-day baseliné)_ (msec)

Time post dose (hrs)
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Appendix A7: Individual delta QTcF (change from within-day baseline) vs. time plots following
Day 9 loading dose of sunitinib.

b(4)

delta QTcF (change from within-day baseline) (msec)

29



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Karen Hicks
1/12/2007 09:48:28 AM
MEDICAL OFFICER

Christine Garnett
1/12/2007 09:50:15 AM
PHARMACOLOGIST

Joanne Zhang
1/12/2007 11:43:08 AM
BIOMETRICS

Norman Stockbridge
1/13/2007 09:13:37 PM
MEDICAL OFFICER



CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
21-938 / S-002; 003; 004; 005
21-968 / S-002; 003; 004; 005; 006

MEDICAL REVIEW(S)




CLINICAL REVIEW

Application Type
Submission Number
Submission Code

Letter Date
Stamp Date
PDUFA Goal Date

, Reviewer Name
Review Completion Date

Established Name
(Proposed) Trade Name
Therapeutic Class
Applicant

Priority Designation

Formulation

Dosing Regimen
Indication
Intended Population

NDA

21-968

SLR 002, SE8 003, 004 and 006,
SE7 005

March 31, 2006/ August 9, 2006
April 3, 2006/ August 11, 2006
February 3, 2007/ February 11,
2007

Vicki L. Goodman, M.D.
January 25, 2007

sunitinib
Sutent®

- Receptor Tyrosine Kinase

Inhibitor
Pfizer

S (003 and 004)/P (005)

oral

50 mg daily

advanced renal cell carcinoma
same



Clinical Review b(4)
Vicki L. Goodman, M.D.

NDA 21968 SE==~—

Sutent (sunitinib)

Table of Contents
1 EXECUTIVE SUMMARY _ ) 4
1.1 RECOMMENDATION ON REGULATORY ACTION .....oviviuieinet oot eeeeeeeemeseeseeeaseeeaesameeeemeaeeaeanseeeesamsesesaessssemsamsesssrans 4
1.2 RECOMMENDATION ON POSTMARKETING ACTIONS ... ..otoeeaeeeoeeeeeeeeeeeeeeeeeeeeeeemeeeemee e e e ee e aeeem e e oo se e eeees 4
L.2.1 Risk Management ACHVILY ........cocerriirrieirieeieceeeim e essesesseassssssastssemsssssseeesess eessmsesaesseemsaesseemeesenesene 4
1.2.2 Required Phase 4 COMUIMIIMENES ......c.ovorrirmimrerenenrarrsasasesss s ssssses osmsssssssssssssesessessesemessesesmssosasessessemseemses 4
1.2.3 Other Phase 4 REQUESES.........ocoovimiiiirieiem et ereecesasea s em b s s sses e en e sassessmssessmesessam st emenesene 5
1.3 SUMMARY OF CLINICAL FINDINGS ... cvvcuieeeeeeeeeeeeee i eeeeeeseeesemees et eeseemeeeeseeseeeseesasaeeasaneesemes s smemsensseesemssree s sse e 5
1.3.1 Brief Overview of CHRICAL PTOBIAIM ....c.ov oottt ete e s eas e seeeeeeseneeens 5
1.3.2 BfTICACY et ettt ettt et et s e e tee e a s e e eeme e see et ea s er et ese et sem e renserenn 5
1.3.3 SATOLY ..ttt ettt emt et s e eenes et et en st et see et seameaeaeeeren e et eermesemseramee 6
1.3.4 Dosing Regimen and AdmiliStration .. ... ...e.ovovioorviioeeeeieeeeeeieseee s emeeee oo e e eeeeee e eseeeetemeeseemeanas 7
1.3.5 Drug-Drug INEErACIONS ..o or oot eccieieietceec ettt es st se s en s s ss e eeee st ae s s eeeeseeeeeeeseseosmeasens 7
1.3.6  Special Populations............cceeeeveeeevieecrioeenecnnn. ereeateesseretesssvessssereeesterseessaseetesassntiosntneenoesenaneeeesoeaneneenn 7
2 INTRODUCTION AND BACKGROUND . : 9
2.1 PRODUCT INFORMATION ....c...ccoovesommoeoeeeesessses e eesseseesssssssssoesoes s eeeecoremessenoeseseeeseseeesemeeesesseseesesmmesroes 9
2.2 CURRENTLY AVAILABLE TREATMENT FOR INDICATIONS. ... e eeeeeeeeeeee e ameete e eee s e e eem e ee e e s e 9
2.3 AVAILABILITY OF PROPOSED ACTIVE INGREDIENT IN THE UNITED STATES ... e eeeeeeeeeeeeeeeeeeeeeee e eeeee e 9
2.4 IMPORTANT ISSUES WITH PHARMACOLOGICALLY RELATED PRODUCTS ...t eee e e eessee e 10
2.5 PRESUBMISSION REGULATORY ACTIVITY ....ooovemomioreeeieeeieesaeesessnsemseseteeesemeesseseeeseeseseneeeseamsesessmseseesasemeesemsesens 10
2.6 OTHER RELEVANT BACKGROUND INFORMATION .......ooouieeieaeeaeneemeeseeanessseees et seseseeamseseseeaesseee e meeeeremeeseseneen 11
3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES 11
3.1 CMC (AND PRODUCT MICROBIOLOGY, IF APPLICABLE) .......cueeeiuieeemeeeeeeseeseeeeeeemtesameesseeesemeeeeeeesesseeesasesemneeeeoas I
3.2 ANIMAL PHARMACOLOGY/TOXICOEOGY -..enveeemeeeeeeeeeeeeeeeeeeeee e eeeeesaseeeseeee e seeee e sses e esverenrans ROR— 1
4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY 12
4.1 SOURCES OF CLINICAL DATA ....ouieieeoeeieeeeeeee oottt eeeeeseetee e eeee s ee et et s ameeee e e e ees e s esamsenee s e eneeeesemssememeeen 12
4.2 TABLES OF CLINICAL STUDIES ......cuotiuieieteoeeiee s ves s ssseeeessesseseeeeeoseseeseeessmesemeememsaeaneasasseseeamsesems s msasememsemameasaen 12
4.3 REVIEW STRATEGY «-ecureotemteeeeececeeeeetetieeeeaeeestess et eesessemeesoeaseasesasemeneessessemtee sameesesesseesasesamsasemeeseeeseemssessesenereeen 12
4.4 DATA QUALITY AND INTEGRITY ...covveeieieeieeeseeeeesoaemee e eomee e eeesmeieeeeeeeeosaesceeas e seeseeeeeseasaseeasersssmsssasasasanns 12
4.5 COMPLIANCE WITH GOOD CLINICAL PRACTICES .......oovivieeeeeeieeectseeoseteeeeeeeesseeeeseseemesasessmseeemsmsansesseeseressaseen 13
TABLE 3--INSPECTION RESULTS BY SITE
4.6 FINANCIAL DISCLOSURES .......veeeeeecaeeeeeeeeeeeeeeeeeeeeeseaneeeeens eetaereraeeeessseesasrasssressnresoneaissneeteseasenstanseeronnneen
5 CLINICAL PHARMACOLOGY 15 .
6 INTEGRATED REVIEW OF EFFICACY 15
6.1 INDICATION.................. eeateeseeereeeeseteteeetesasesasaseeeeeasieeeeseesaseseeeesaseaeestee s eeemrenmeeeeranmeeeeeen [T
.11 MEhOGS. ...t eaeaneen :
6.1.2 General Discussion of Endpoints
6.1.3  SHUAY DESIBN ..o evc oot eeeen e ceeme e on s et oo
6.1.4 BffiCACY FIMAINES -....eioeeiietieteee e reeas st aenns s ens et se s e se e se s eesn et eee st aneseasasen
6.1.5 CHDICAL MICTODIOIORY .. oceeeeeieeeeieieieeee et e e ss et eeas s seees e e e sesssmosesesesrmemses e easeseseseaemenee
6.1.6 EffICACY CONCIUSIONS «.n.eeoeeeeeeeceeeceee e eeeeeea et eeeeeee et e eeeneee e et et et eeee e eemeaamsemsaseeemenn
7 INTEGRATED REVIEW OF SAFETY 39
7.1 METHODS AND FINDINGS .......ceeieieceieieee oo oo e eeeaeeeeemeeeeee s een e emeeeeeeem e emeeae e e e e e ees s seres e s emeas e esmeanen 39
ToLl DIALAS ettt ee et et ee e e e e e em e e e e m et e et em e es e e ene ... 39

i



Clinical Review

Vicki L. Goodman, M.D. ' b(4)
NDA 21968 SE=eas=.

Sutent (sunitinib)

7-1.4 Other SCarch SHrAtEEIES .................cweeeeeeeeeeescreeeereoe oo oeeeeee oo 46
715 Common AVErSe EVERfS...............ceeccrerorssoomeeenrrreeeesoeoeooeoeeeeeeeeee oo 46
7.1.6 Less Common Adverse Events s er st sene oo eee e eeeenns e S0
7.1.7 Laboratory Findings................ e bttt ettt et ee e m et s e n e e s s e e 53
T L8 VHAE SIB0S .ot 55

7.1.9 Electrocardiograms (ECGs)
7.1.10 Immunogenicity

7.1.13 Withdrawal Phenomena and/or Abuse Potential...............oooooooooro 61
7.1.14 Human Reproduction and Pregnancy Data .................ooooooooooooceooooooo 61
1115 Assessment of Effect 00 GIOWHR..........oooocovommeeeeeceremeoe oo 61
7116 OVerdose EXPETIENCE w.......vvvrsoseeeeeeeereeeresesssnesneeeeeesoee s soeeeeee oo 61
7-1.17 POSUNAKEHNG EXPOHHONCE -.........cecevceeerecessecemmnenereoee oo oeeeeeeee e 62

7.2 ADEQUACY OF PATIENT EXPOSURE AND SAFETY ASSESSMENTS ....ccommirmrrnitees et e 62
7.2.1 Description of Primary Clinical Data Sources (Populations Exposed and Extent of Exposure) Used to
Evaluate Safety ............cooooooiooooooeoeeeee e sttt 62
7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety ... 63
7-2.3 Adequacy of Overall Clinical EXDETenCe .........ooovvmvvvooooooeeoeseoeoooo
7.2.4 Adequacy of Special Animal and/or In Vitro TOSUNG oot
7.2.5 Adequacy of Routine Clinical TeStNE ..o

7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup
7.2.7 Adequacy of Evaluation for Potential Adverse Events for Any New Drug and Particularly for Drugs in

the Class Represented by the New Drug; Recommendations for Further Study ..., 63

7.2.8 Assessment of Quality and Completeness Of Data..............oooooococreoroeoooooo 63
7.3 SUMMARY OF SELECTED DRUG-RELATED ADVERSE EVENTS, IMPORTANT LIMITATIONS OF DATA, AND
CONCLUSIONS .coovoeeeteemeenne oo eeee e Cemerearaeesens ettt ettt e 64

7.4 GENERAL METHODOLOGY

8 ADDITIONAL CLINICAL ISSUES : 65

8.1 DOSING REGIMEN AND ADMINISTRATION
8.2 DRUG-DRUG INTERACTIONS -.......ooscceecceereesseeeeessmese oo oeeeeeseeee oo ooooeoooooooseooeee
8.3 SPECIAL POPULATIONS ... oo

8.4 PEDIATRICS ..ecoeroeoeoeeeeeeoeeooeooooooeooooo

9.3.1 Risk Management Activity.................. erare et eeescen et enenand ettt ens erereae et e

9.3.2 Required Phase 4 Commitments

9.3.3 Other Phase 4 Requests............................ e et st 252t e rm s e me et et neneneneesanns
94 LABELING REVIEW...........cooooomovomooooeooeeoeeoeeooooooeooo ettt s r s b et ea e seee e

REFERENCES : 70

‘\1( !



“Clinical Review

Vicki L. Goodman, M.D.

NDA 21968 SE e

Sutent (sunitinib) b(4)

1 EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action

The Division of Drug Oncology Products, Office of Oncology Products, Center for Drug
Evaluation and Research, Food and Drug Administration recommends conversion of this
application for sunitinib for the treatment of advanced renal cell carcinoma (RCC) to regular
approval. This recommendation is based on a clinically and statistically robust improvement in
progression-free survival in a randomized trial of patients receiving sunitinib as first-line
treatment of metastatic renal cell carcinoma (MRCC) compared to those patients receiving
interferon-a (IFN- a).

1.2 Recommendation on Postmarketing Actions

1.2.1 Risk Management Activity

This drug will be prescribed by physicians familiar with the management of toxicity associated
with the use of anti-neoplastic agents. Unusual toxicities that are seen with sunitinib, including
hypertension, bleeding, changes in left ventricular ejection fraction and dermatologic effects, will
be described in the labeling.

1.2.2 Required Phase 4 Commitments

The subpart H phase 4 commitments confirming clinical benefit have been fulfilled with these
supplements. The sponsor has also fulfilled the commitment to provide additional data relating
to patients with abnormal left ventricular ejection fraction form study A6181006.

There is one remaining outstanding required phase 4 commitment from the initial NDA
approval: :

* The sponsor will submit comparative LVEF data for all patients enrolled on the adjuvant
RCC trial, E2805.

FDA, Pfizer and NCI (the sponsor of this ECOG study) have discussed and implemented a sub-
study design to further characterize changes in left ventricular ejection fraction in patients
receiving sunitinib compared to those receiving placebo. It is anticipated that data from this sub-
study will be available in 2011.

Additionally, one prior commitment, to provide efficacy data from study A6181034 has been
partially fulfilled. The commitment required data including PFS, ORR, duration of response and
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OS to be submitted. While ORR and PFS data have been submitted, duration of response and
OS data were not mature. The submission of these data, when mature, will be the subject of an
additional PMC.

¢ The sponsor will submit the complete study report and datasets with the final statistical
analysis of overall survival and duration of response for study A6181034.

1.2.3 Other Phase 4 Requests

None. -

‘1.3 Summary of Clinical Findings

1.3.1 Brief Overview of Clinical Program

Sunitinib received accelerated approval for the treatment of advanced renal cell carcinoma on
January 26, 2006 based on durable partial responses in two single-arm studies performed in
patients with cytokine-refractory renal cell carcinoma. At the time of approval, a confirmatory
randomized study comparing progression-free survival in patients receiving sunitinib to patients
receiving IFN-a was ongoing (study A6181034). The current submissions provide updated
response data from the larger of the two single-arm studies (A6181006), as well as response data
and progression-free survival data from interim analyses of studx A6181034. The progression-
free survival data is intended to serve as confirmation of clinical benefit in patients with
advanced renal cell carcinoma.

1.3.2 Efficacy

Study A6181034 is a randomized, open label trial in patients with treatment-naive metastatic
renal cell carcinoma. Seven hundred and fifty patients were randomized 1:1 to receive either
synitinib or [FN-o.. Sunitinib was given at a starting dose of 50 mg orally once daily for 4 weeks,
followed by a two week rest period (4/2 schedule). IFN-a was given subcutaneously on three
nonconsecutive days per week at a starting dose of 3 MU per dose during the first week, 6 MU
per dose the second week and 9 MU per dose thereafter.

Three hundred and seventy-five patients were randomized to each arm. The two treatment arms
were well balanced for baseline demographic characteristics, including age, gender, and race.
Patients were required to have some component of clear cell histology and most (90%) had
undergone prior nephrectomy. The median number of sites of disease was two: common sites
included lung, lymph nodes, bone and liver.

The primary endpoint was progression-free survival (PFS), defined as the time from
randomization to documented progression or death. Patients who had not progressed or died
were censored on the day following the date of the last on study, which included a 28 day

5
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follow-up period after dosing was discontinued. For the primary analysis of PFS in the intent-to-
treat (ITT) population based on independent review data, there were 96 events (25.6%) of
progression or death on the sunitinib arm compared with 154 events (41.1%) of progression or
death on the IFN arm. Median PFS was 47.3 weeks (95% CI 42.6, 50.7) for sunitinib-treated
patients and 22.0 weeks (95% CI 16.4, 24.0) for patients treated with IFN; the hazard ratio was
0.415 (95% CI..320, 0.539, p<0.000001). These results were supported by three sensitivity
analyses of PFS. Overall survival data were not mature at the time of this analysis.

Overall response rate was higher on the sunitinib arm compared to the IFN arm, with an ORR of
27.5% (95% CI 23.0%, 32.3%) vs. 5.3% (95% CI 3.3%, 8.1%). The response rate noted on the
sunitinib arm is similar to the response rates seen in two single-arm trials of sunitinib in patients
with cytokine-refractory MRCC.

The updated response data from study A6181006 include an ORR (all partial responses) of 34%
(95% CI 25.0, 43.8) as evaluated by the core radiology laboratory, which was the protocol-
specified primary analysis. Duration of response data are not mature (the median has not been
reached with nine failures and 27 censored patients); the lower bound of the 95% CI was
reported as 42 weeks.

1.3.3 Safety

Common drug-related adverse events included GI events [diarrhea (58% sunitinib vs. 20% IFN-

), nausea (49% vs. 38%), mucositis (43% vs. 4%), vomiting (28% vs. 14%), dyspepsia (28% vs.

4%), abdominal pain (22% vs. 12%), gastroesophageal reflux (11% vs. 1%), oral pain (10% vs.
1%), glossodynia (10% vs. 1%) and flatulence (10% vs. 2%)], bleeding (30% vs. 8%),
hypertension (30% vs. 4%), dermatologic events [rash (27% vs. 11%), skin discoloration (19%
vs. 0%), dry skin (18% vs. 6%), and hair color changes (15% vs. <1%)], palmar-plantar
erythrodysesthesia (21% vs. 1%), limb pain (17% vs. 8%), decreases in cardiac ejection fraction
(12% vs. 5%), and peripheral edema (11% vs. 4%). Although the incidence of fatigue is not -
“higher in patients treated with sunitinib, the similarity in incidence of fatigue to patients treated
with IFN (58% vs. 55%), a well known cause of fatigue, makes it likely that fatigue is also
related to sunitinib.

Grade 3/4 adverse events more common on the sunitinib arm included hypertension (10% vs.
<1%), diarrhea (6% vs. 0%), palmar-plantar erythrodysesthesia (5% vs. 0%), nausea (4% vs.
1%), vomiting (4% vs. 1%), mucositis (3% vs. 1%), and bleeding (3% vs. 1%).

Less common adverse eVents that are likely drug related include pharyngeolaryngeal pain (9%
vs. 2%), paresthesias (8% vs. 1%), erythema (8% vs. 1%), hemorrhoids (7% vs. 1%), facial
edema (7% vs. 1%), nasopharyngitis (7% vs. 1%), skin exfoliation (7% vs. 1%), neuropathy (6%
vs. 3%), pleural effusion (5% vs. 1%), lacrimation increased (5% vs. 0%), dysphonia (5% vs.

. 1%), chromaturia (4% vs. <1%), dysphagia (4% vs. 1%), and hypothyroidism (3% vs. <1%).

e
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Patients receiving sunitinib were more likely to develop significant changes in LVEF and/or
clinical evidence of ventricular dysfunction. Thirteen patients on sunitinib (4%) and four on
IFN-0 (1%) experienced declines in LVEF of > 20% from baseline and to below 50%. One
patient who received sunitinib was diagnosed with congestive heart failure and three patients
were diagnosed with left ventricular dysfunction.

Grade 3/4 laboratory abnormalities which are more common in sunitinib-treated patients include
hematologic abnormalities [neutropenia (12% vs. 7%), thrombocytopenia (8% vs. 0%), and
leucopenia (5% vs. 2%)], increased lipase (15% vs. 5%), increased amylase (4% vs. 2%),
hyponatremia (5% vs. 2%), hyperuricemia (10% vs. 4%) and hyperbilirubinemia (1% vs. 0%).

1.3.4 Dosing Regimen and Administration b ( 4}

The recommended starting dose and schedule for sunitinib in advanced RCC is 50 mg orally
once daily for four consecutive weeks, followed by a two week rest period (the 4/2 schedule).
Dose reductions to 37.5 mg or -’ mg daily on the 4/2 schedule are appropriate in the setting of
intolerable toxicity.

1.3.5 Drug-Drug Interactions

The primary pathway of elimination of sunitinib is via CYP3A4. Drug-drug interaction studies
have shown a 51% increase in exposure when co-administered with ketoconazole and a 46%
reduction in exposure when co-administered with rifampin.

Dosing adjustments for patients on CYP3A4 inhibitors

There was an approximately 50% increase in combined AUC (sunitinib + active metabolite)
when sunitinib was concomitantly given with ketoconazole. To achieve a similar AUC, a dose
reduction to 66% (approximately 37.5 mg) was recommended if sunitinib must be co-
administered with a strong CYP3A4 inhibitor.

Dosing adjustments for patients on CYP3A4 inducers : .
There was an approximately 50% decrease in combined AUC (sunitinib + active metabolite)
when sunitinib was concomitantly given with rifampin. To achieve a similar AUC, a dose
increase to 175% (87.5 mg) should be considered if sunitinib must be co-administered with a
CYP3A4 inducer. If the dose is increased, the patient should be monitored carefully for toxicity.

1.3.6 Special Populétions

A hepatic impairment study was submitted and reviewed by the clinical pharmacology review
team. Patients with mild to moderate hepatic dysfunction were studied and did not have
significantly different exposure to sunitinib compared to patients with normal hepatic function.
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2 INTRODUCTION AND BACKGROUND

2.1 Product Information

Sunitinib (SU011248, Sutent) is a small molecule, receptor tyrosine kinase (RTK) inhibitor that
blocks signaling via multiple RTKSs including vascular endothelial growth factor (VEGF),
platelet-derived growth factor (PDGF), KIT and FLT-3.

2.2 Currently Available Treatment for Indications

Advanced renal cell carcinoma (RCC) is resistant to standard cytotoxic chemotherapies, with .
typical response rates of <5%. Standard therapy for advanced RCC includes the cytokines
interferon-alpha (IFN-a) and interleukin 2 (IL-2) either-alone or in combination. Although it is
not approved by the FDA for this indication, IFN-a is the most commonly used therapy for RCC.
worldwide. The objective response rate for patients treated with [FN-o. is reported to be 10-15%.
Patients with non-bulky pulmonary and soft tissue metastases and good performance status are
most likely to respond. While durable complete responses are rare, [FN-a-has been associated
with a modest survival benefit in one report.! Reported toxicities include influenza-like
symptoms, fever, weight loss, loss of appetite, altered taste, depression, anemia, leucopenia,
nausea, fatigue, and elevated liver function tests.? '

High dose IL-2 (600,000 IU/kg IV every 8 hours for 14 doses, repeated once after a nine day
rest) is approved in the U.S. for MRCC, and has a response rate of approximately 15%, with

“about a 5% durable complete response rate. Although IL-2 has been associated with durable
remissions in a minority of patients, its use is associated with severe toxicities including a sepsis-
like capillary leak syndrome which limits its use to the healthiest patients. Combinations of IL-
2 and IFN-a have been used in metastatic renal cell carcinoma (MRCC) as well. While the
response rate for the combination was higher (18.6% vs. 7.5% for IFN- a and 6.5% for IL.-2) and
the 1-year event free survival was higher (20% vs. 12% vs. 15%), there was no mgmﬁcant
difference in overall survival and toxicity was additive.™

Sorafenib (Nexavar®) was approved on December 20, 2005 for the treatment of advanced renal
cell carcinoma based on an improvement in progression-free survival (PFS) compared to placebo
in a single randomized trial. Patients receiving sorafenib had a median PFS of 167 days while
patients receiving placebo had a median PFS of 84 days; the hazard ratio for progression was
0.44 (95% C10.35,0.55).> The response rate in both arms was negligible (2% for sorafemb-
treated patients vs. 0% for placebo-treated patients).

2.3 Availability of Proposed Active Ingredient in the United States

Sunitinib was approved by the U.S. FDA for the treatment of advanced renal cell carcinoma on
~ January 26, 2006. '
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2.4 Important Issues With Pharmacologically Related Products

Several novel safety issues have been reported with inhibitors of VEGFR. These have included
hemorrhage, impaired wound healing, bowel perforation, hypertension, cardiac failure and
reversible posterior leukoencephalopathy syndrome. The latter may be associated with acute
increases in blood pressure and has been described in patients receiving sunitinib, sorafenib and
bevacizumab. '

2.5 Presubmission Regulatory Activity

The regulatory history prior to the initial approval is described in detail in the clinical review
(NDA 21-968). )

On January 26, 2006, the FDA took the following actions:
L. Sunitinib was approved for the treatment of imatinib refractory or intolerant
gastrointestinal stromal tumor (GIST)
2. Sunitinib received accelerated approval for the treatment of advanced renal cell
carcinoma (RCC)

The GIST approval was based on an improvement in time-to progression compared to placebo in
a single randomized trial. The accelerated approval in advanced RCC was based on the
demonstration of a 26-37% partial response rate in two single arm trials in patients who had
previously received either IFN-a or IL-2 for metastatic disease.

Of note, the RCC approval in “advanced RCC” encompasses a broader population than that
studied in the two single-arm trials, where all patients had metastatic disease and all had received
prior cytokine therapy. The reasoning behind the expanded indication was twofold. F irst,
patients with advanced, unresectable tumors are treated much like those patients with metastatic

disease. Second, requiring prior cytokine therapy, with its limited efficacy and severe toxicities,

was felt to be unduly onerous.

Under the subpart H (accelerated approval) regulations, the sponsor is required to provide
confirmation of clinical benefit. Study A6181034 is intended to provide confirmation of clinical
benefit, as measured by an improvement in progression-free survival. Subpart H post-marketing
commitments included the following data:

¢ The response rate data from the interim efficacy analysis of study A6181034. The
sponsor will also submit the comparative safety data that are available at the time of data
cutoff for the intgrim analysis. This will include an interim study report as well as raw
and derived datasets.

This data was submitted with S003 in March 2006.

* Efficacy data obtained at the final analysis, including progression-free survival, overall
survival, response rate and duration of response; as well as updated safety data for study
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A6181034. This submission will include the final study report as well as raw and derived
data sets..

The data from the second interim analysis, which demonstrated an improvement in PFS, was
submitted in August 2006 (S005). Overall survival data were not mature at the time of the
" analysis. ' ‘
The duration of response data for study 1006 provided in this submission were immature, with
only 15% of events occurring prior to data cutoff. At that time the median duration of response
(DR) was 27.1 weeks. In a slide presentation shortly after NDA submission, the sponsor claimed
~amedian DR of 43.1 weeks. The data tables supporting this result were not provided. The
sponsor has since updated the response rate as well based on data obtained since the NDA

submission. These data will be requested as a post-marketing commitment so that mature
response rate and duration of response can be added to the drug labeling. '

e The sponsor will submit updated raw and derived datasets containing the core imaging

facility data used to derive the updated response rate and duration of response from study
1006.

These data were also submitted in the March 2006 supplement (S003).

The sponsor additional committed to provide follow-up data on cardiac safety related to changes

in cardiac ejection fraction, and to further evaluate the extent and clinical relevance of cardiac

ejection fraction changes in an NCl-sponsored adjuvant placebo-controlled study in RCC (to be

performed under IND 74019).

Follow-up LVEF data from patients on study 1006 was provided in the August 2006 submission.

2.6 Other Relevant Background Information

There have been no market withdrawals or other significant issues outside the U.S.

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3.1 CMC (and Product Microbiology, if Applicable)

No new CMC data were submitted with this supplement.

3.2 Animal Pharmacology/Toxicology

No new pharmacology and toxicology data were submitted with this supplement.
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4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

4.1 Sources of Clinical Data

* sNDA submission dated March 31, 2006, including the study report and datasets for study
A6181034 and the updated datasets for study A6181006

¢ an amendment to the initial NDA 21968 dated January 5, 2006 containing the updated
derived response dataset for study A6181006

¢ SNDA submission dated August 9, 2006 including the second interim analysis data from
study A6181034, which contains the PFS data.

4.2 Tables of Clinical Studies

The efficacy supplements contain data from 2 clinical studies, as described in Table 1.

Table 1--Summary of Clinical Studies

Study ID | Phase | # Patients | Primary Efficacy Comparison Arm Status

Endpoint
1 A6181034 3 750 Progression-Free . Interferon-a Ongoing; interim analyses
Survival (PFS) (IFN- o) based on ORR (1* 1A) and
PES (2M1A)
A6181006 2 106 ORR (CR+PR) N/A - Continued follow-up for
‘ response duration

4.3 Review Strategy

The primary sources of data used in this review were the two efficacy supplements (S003 and
S005) submitted in March and August 2006 (see Table x). Study A6181034 was reviewed for-
efficacy endpoints (ORR and PFS) and safety. Updated ORR data from study A6181006 and
limited safety data from this single-arm study (included updated LVEF data in a subset of
patients) were also reviewed. ' A

4.4 Data Quality and Integrity

The sponsor monitored the study through routine center visits. At these visits, study procedures
were reviewed, CRF/DCT data compared to original clinical records, data queries resolved, and
protocol deviations discussed with the investigator. Telephone and.e-mail contact was
maintained with the investigators between center visits. In addition, the overall study conduct
was subject to internal quality review by the sponsor.
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After resolving data issues detected at the site, all data on the CRFs were entered into a computer
data base. Data management was accomplished according to standard operating procedures,
which included double entry of data from each CRF and a quality control check, to ensure a
match between data reported on the CRF and data entered into the clinical data base. Data were
‘checked for completeness, consistency, and reasonableness by a series of computer and manual
procedures based on a study-specific data clarification policies document prepared before
beginning data processing for the study. Any missing or questionable items that were detected
were recorded on a data query form for resolution at the study site and returned with appropriate
documentation. If a change was required, it was documented on the CRF, and the data base was
updated to reflect the change.

After all data queries were resolved, a data quality control check was performed before the data
base was frozen for analysis. Key safety variables were compared between the CRFs and the data
base for all patients, and any problems detected were resolved. In addition, all data for a random
sample consisting of 10% of the patients, were compared between the CRFs and the data base. If
more than 0.5% of the data items were in error, an additional sample was checked. All possible
data problems found in this review were also resolved before freezing the data base.

This clinical study report has been subjected to quality control processes that were reviewed by
the sponsor’s own independent quality assurance group.

4.5 Compliance with Good Clinical Practices

This study was conducted in compliance with the ethical principles originating in or derived
from the-Declaration of Helsinki and in compliance with IRB/IEC, informed consent regulations,
and International Conference on Harmonization (ICH) Good Clinical Practices (GCP)
Guidelines. In addition, all local regulatory requirements were followed, in particular, those
affording greater protection to the safety of trial participants. The clinical protocol was also
conducted in accordance with FDA Regulatlons (Title 21 Code of Federal Regulations [21 CFR],
Parts 50, 56, and 312).

DSI inspections were conducted at two of the highest-accruing sites, described in Table 2 below.

13
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Table 2--DSI Inspection Sites for Study A6181034

Site # (Name and Address) Protocol # Number of Subjects Indication
Dr. Ronald Mathew Bukowski
The Cleveland Clinic Foundation Metastatic Renal
9500 Euclid Avenue, R35 A6181034 15 Cell Carcinoma
Cleveland, OH 44195
United States
Dr. Thomas E. Hutson .
Texas Oncology, PA ]
3535 Worth Street A6181034 12 Wetastatio Renal |.
Dallas, TX 75246 remoma
United States
Table 3--Inspection Results by Site
NAME CITY, COUNTR | PROTOCO | INSPECT EIR- CLASS.
STATE Y L DATE REC’VD
Ronald M. Cleveland, | USA Study: Nov. 16 — December VAI
Burowski, M.D. OH A6181034 Dec. 4, 2006 14, 2006
Thomas E. Hutson, | Dallas, TX | USA Study: Nov 7 - 15, Pending - NAI
M.D. : A6181034 | 2006 from DAL-
DO

Key to Classifications

NAI = No deviation from regulations. Data acceptable
VAI = Minor deviations(s) from regulations. Data acceptable

VAlr= Deviation(s) form regulations, response requested. Data acceptable

OAI = Significant deviations for regulations. Data unreliable
Pending = Inspection/Report not completed

The inspection of the Dallas, TX site (PI: Dr. Hutson) found no deviations from regulations and
acceptable data quality.

An explanation of the VAI designation was provided by DSI for the Cleveland Clinic site:
“CIN-DO’s Investigator Kilker reported that in general, the study site followed study protocol
procedures and the study records were found to be organized, complete and legible. Comparison
of source data with sponsor’s data listings with respect to tumor measurements and objective
responses by CT scans found no significant differences or deviations. Consents forms were
signed prior to subject participation, and serious adverse events were promptly reported to the
IRB and to the sponsor.”

An FDA 483 was issued containing three observations pertaining to a.) two subjects with
baseline bone scans that were not within the 21 day protocol requirement window; b.) two
subjects that were continued on therapy following tumor progression which was contrary to

14
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protocol requirements. However, the site provided documentation of permission from the -
sponsor to continue treatment of these two subjects; and c.) minor deviations concerning test
article storage procedure during a 2 month period.

Recommendation: Data from site are acceptable. Preliminary review of the F DA 483 does not
indicate serious devxatxons/ findings that would impact the validity or reliability of the submitted
data.”

Reviewer's note: Data from the two highest-accruing sites appear to be reliable based on the
DSI inspections. No issues with data quality or integrity at other clinical sites were identified.

4.6 Financial Disclosures

Per the sponsor’s report, =™ investigators participated on study A6181034.
e —— are certified as having no financial arrangement as defined in 21 CFR 54.2
e The sponsor was unable to obtain financial disclosure information on 2 investigators
despite due diligence procedures
* == investigators were reported to have financial mformatlon to disclose including s
investigators who received “significant payments of other sorts” ranging from $50,000 to
nearly $209,000; and / investigators who reported significant equity interest (> $50,000)

Reviewer’s note: Approximately 1% of investigators had a significant financial relationship with
the sponsor, either in the form of payments received or equity interest. This is unlikely to be a
source of bias because (1) the vast majority of investigators reported having no financial

interests to disclose, and (2) the primary efficacy analysis was based on a blinded, independent

review of the data.

5 CLINICAL PHARMACOLOGY :

There are no new pharmacokinetic or pharmacodynamlc data, and no new exposure-response
relationships have been evaluated.

6 INTEGRATED REVIEW OF EFFICACY

6.1 Indication.

The submitted study (A6181034) was conducted in patients with metastatic renal cell carcinoma
who had not received prior therapy for metastatic disease (treatment naive). The currently
approved indication for sunitinib is for the treatment of advanced renal cell carcinoma, which-
includes both those patients with metastatic disease as well as those with locally advanced
disease (i.e. not amenable to curative resection). Thus, these supplements are not supporting a
new indication for sunitinib, but are providing efficacy data in the first-line population.

15
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6.1.1 Methods

The efficacy review focused primarily on the data from the first-line RCC study (A6181034),
which compared sunitinib to IFN-q. Efficacy variables examined include ORR and PFS. OS
data were not mature at the time of the second interim analysis. Updated ORR data from study
A6181006, the single-arm study in cytokine-refractory patients, were also examined. *

6.1.2 General Discussion of Endpoints

The primary endpoint of the submitted study is progression-free survival (PES). The correlation
between PFS and OS in RCC is not well established. However, delaying disease progression
may itself be considered a clinical benefit if progression results in a worsening of disease
symptoms. The April 2005 draft guidance for industry on clinical trial endpoints for the
approval of cancer drugs and biologics, states that PFS prolongation might be an acceptable
surrogate endpoint for clinical benefit to support full approval. Important considerations include
the magnitude of the effect, the toxicity profile of the treatment and the clinical benefits and
toxicities of available therapies. For the assessment of PF S, randomized blinded studies with a
blinded review are recommended. Because of the route of administration of these two drugs and
their toxicity profiles, blinding of patients and investigators was not feasible. However,
radiographic data were subjected to blinded review. .

PFS has recently been accepted by FDA as an endpoint supportive of regular approval in
advanced renal cell carcinoma. On December 20, 2005, the Division of Oncology Drug Products
approved sorafenib (Nexavar®) based on an improvement in PFS. Patients receiving sorafenib
had a median PFS of 167 days while patients receiving placebo had a median PFS of 84 days; the
hazard ratio for progression was 0.44 (95% CI10.35, 0.55). A detailed review of the data which
support PFS as a surrogate for OS in RCC is available in the clinical review of the sorafenib
NDA (NDA 21-923) by Dr. Robert Kane of the Division of Drug Oncology Products.

6.1.3 Study Design

Study A6181034 is an ongoing, randomized, multi-center, international, open-label study
comparing sunitinib to IFN-q for the first-line treatment of metastatic renal cell carcinoma

(MRCC).
Protocol Landmarks:

Final Protocol March 9, 2004
Amendment #1 June 2, 2004

Major changes were:
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¢ Addition of PFS as a secondary endpoint (TTP was the primary endpoint)

¢ Change in stratification factors (exclusion of stratification based on Motzer Criteria and
inclusion of LDH, ECOG performance status and prior nephrectomy.

Removal of ACTH stimulation testing

Change in adverse event reporting requirements to be compliant with European standards
Patient reported outcomes (PRO) section has been modified to include a new instrument
(FACT-Advanced Kidney Cancer Symptom Index [FKSI])

First Patient Visit August 10, 2004
Amendment #2 February 25, 2005

Major changes were:
¢ The primary endpoint was changed from TTP to PFS, and TTP became a secondary
endpoint
¢ The definitions of the endpoints were revised.
Changes were made to the eligibility criteria to exclude
o Patients with hypertension that could not be controlled by medication
o - Patients receiving therapeutic doses of Coumadin.

Data Cutoff for Interim
Analysis of Response July 4, 2005

Amendment #3 October 27, 2005
Major changes were: '
A second interim analysis was added to the protocol.
¢ Subject withdrawal criteria were modified to state that subjects with evidence of clinical
benefit despite RECIST-defined progressive dlsease were allowed to continue study
treatment.

Data Cutoff for Interim
Analysis of PFS November 15, 2005

~ Choice of control arm:

Interferon alpha was chosen as the control arm. Although not FDA approved for this indication,
IFN-a is a commonly used and accepted treatment in this disease setting. The dose of 9 MU TIW -
of IFN-o. was selected based on considerations of tolerability, safety, and efficacy. A dose of 18
MU TIW was intolerable in more than half of patients receiving IFN-o in a randomized trial
comparing IFN-«a plus vinblastine versus vinblastine alone. Further, no difference in survival was
observed between patients who received 18 MU TIW of IFN-a throughout the study as planned,
compared to those patients for whom doses were reduced to 9 MU TIW.® The 9 MU TIW dose

. has been commonly used in clinical practice in many countries because of improved tolerability
and has become the standard dose in trials using interferon as the comparator arm.”
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Objectives/Endpoints:

The primary objective of the study. 1s to compare the progression-free survival (PFS) of sunitinib
versus that of IFN- a for the first-line treatment of patients with MRCC.

Secondary objectives include:
¢ To compare overall response rate (ORR)
To compare overall survival (OS)
To compare time-to-progression (TTP)
To compare patient reported outcomes
To evaluate the safety and tolerability of sunitinib
To assess the cost effectiveness of sunitinib compared to IFN-« in first-line MRCC
To evaluate exposure-response relationships for both efficacy and safety
To explore correlations of potential biomarkers with cancer and treatment related
outcomes

The primary endpoint was PFS; major secondary endpoints included ORR, OS, TTP and
duration of response (DR).

Eligibility Criteria:
Inclusion Criteria:

1. Histologically confirmed renal cell carcinoma with metastases with a component of clear
(conventional) cell histology.

ET

2. Evidence of unidimensionally measurable disease (ie, >1 malignant tumor mass that can be
accurately measured in at least 1 dimension >20 mm with conventional computerized

~ * tomography [CT] or magnetic resonance imaging [MRI] scan, or >10 mm with spiral CT scan [if

spiral CT scan is used, minimum lesion size should be twice the reconstruction interval used,
e.g., if reconstruction size is 7 mm, lesion size should be >14 mm]). Bone lesions, ascites,
peritoneal carcinomatosis or miliary lesions, pleural or pericardial effusions, lymphangitis of the
skin or lung, cystic lesions, or irradiated lesions are not considered measurable.

3. Male or female, 18 years of age or older.
4. ECOG performance status 0 or 1.

5. Resolution of all acute toxic effects of prior radiotherapy or surgical procedure to NCI
- CTCAE Version 3.0 grade <1.

6. Adequate organ function as defined by the following criteria:

* Serum aspartate transaminase (AST; serum glutamic oxaloacetic transaminase [SGOTY)
and serum alanine transaminase (ALT; serum glutamic pyruvic transaminase [SGPT])
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<2.5 x central laboratory upper limit of normal (CL-ULN), or AST and ALT <5 x CL-
ULN if liver function abnormalities are due to underlying malignancy

* Total serum bilirubin <1.5 x CL-ULN

* Absolute neutrophil count (ANC) >1500/pL

* Platelets >100,000/pL

* Hemoglobin >9.0 g/dL

« Serum calcium <12.0 mg/dL

* Serum creatinine <1.5 x CL-ULN

* Prothrombin time (PT) <1.5 x CL-ULN

* Left ventricular ejection fraction (LVEF) > lower limit of normal (LLN) as defined by
the institution performing the scan as assessed by multigated acquisition (MUGA) scan

7. Signed and dated informed consent document indicating that the patient (or legally acceptable
representative) has been informed of all pertinent aspects of the trial prior to enrollment.

8. Willingness and ability to comply with scheduled visits, treatment plans, laboratory tests, and
other study procedures.

Exclusion Criteria:
1. Renal cell carcinoma without any clear (conventional) cell component.

2. Prior systemic (including adjuvant or neoadjuvant) therapy of any kind for RCC (including
- immunotherapy, chemotherapy, hormonal, or investigational therapy).

3. Major surgery or radiation therapy <4 weeks of starting the study treatment. Prior palliative
radiotherapy tq metastatic lesion(s) is permitted, provided there is at least one measurable lesion
that has not been irradiated.

4. NCI CTCAE grade 3 hemorrhage <4 weeks of starting the study treatment.

- 5. Diagnosis of any second malignancy within the last 5 years, except for adéquately treated
basal cell carcinoma, squamous cell skin cancer, or in situ cervical cancer.

6. History of or known brain metastases, spinal cord compression, or carcinomatous meningitis,
or evidence of brain or leptomeningeal disease on screening CT or MRI scan. '

7. Any of the following within the 12 months prior to study drug administration: myocardial
infarction, severe/unstable angina, coronary/peripheral artery bypass graft, symptomatic
congestive heart failure, cerebrovascular accident or transient ischemic attack, or pulmonary
embolism.

8. Pre-existing thyroid abnormality with thyroid function that cannot be maintained in the normal
range with medication. '
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9. Ongoing cardiac dysrhythmias of NCI CTCAE grade >2, atrial fibrillation of any grade, or
prolongation of the QTc¢ interval to >450 msec for males or >470 msec for females.

10 Hypertension that cannot be controlled by medications (>150/ 100 mm/Hg despite optimal
medical therapy).

11. Ongoing treatment with therapeutic doses of Coumadin (low dose Coumadin up to 2 mg PO
daily for deep vein thrombosis prophylaxis is allowed).

12. Known human mxmunodeﬁmency virus (HIV) or acquired immunodeficiency syndrome
(AIDS)-related illness. -

13. Current treatment on another clinical trial.

14. Pregnancy or breastfeeding. Female patients must be surgically sterile or be postmenopausal,
or must agree to use effective contraception during the period of therapy. All female patients
with reproductive potential must have a negative pregnancy test (serum or urine) prior to
enrollment. Male patients must be surgically sterile or must agree to use effective contraception
during the period of therapy.

15. Other severe acute or chronic medical or psychiatric condition, or laboratory abnormality that
may increase the risk associated with study participation or study drug administration, or may
interfere with the interpretation of study results, and in the judgment of the investigator would
make the patient inappropriate for entry into this study.

‘Randomization and Stratification:

Patients were randomized 1:1 to treatment with either sumtlmb or [FN-a and were stratified
according to:
1. LDH (> 1.5 versus < 1.5 x the upper limit of normal {uln])
2. ECOG performance status (0 vs. 1)
3. prior nephrectomy (yes vs. no)

Study Medications:

Arm A: sunitinib at a starting dose of 50 mg daily for 4 weeks followed by a 2 week treatment
break (the 4/2 schedule)

Arm B: IFN-a given subcutaneously on 3 non-consecutive days of the week. Patients received 3
MU per dose during the first week, 6 MU per dose the second week and 9 MU per dose
thereafter.

Dose escalation was suspended for any patient experiencing grade = 3 hematologic or grade = 2
non-hematologic treatment-related toxicity.
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Dose modifications:

Up to two dose reductions per patient were allowed for toxicity. For sunitinib, doses were

reduced to 37.5 mg daily and then 25 mg daily (both on the 4/2 schedule) for toxicity as

described in the Table 4 (sponsor’s protocol p. 13). IFN-a was reduced to 6 MU 3x/week and

then 3 MU 3x/ week also according to Table 4.

Table 4—Dose Modifications for Toxicity

Duse Modifications for SU011248 or IFN-a Asseciated Toxicity

Toxicity Grade Grade 2 Grade 3 Grade 4
Non-hematologic | Continue _| Contimue at the same dose Withhold dose untit | Withhold doge until
at the fevel. toxicity 1s grade <1, | toxicity is grade <1,
same dose or hag returned to or has retumed to
level baseline, then baseline, then
resume treatment at | reduce the dose by
the same dose Jevel | 1 level and resume
orreducethe dese | freatment, or
by 1 Jevel at the discontinue at the
dizcretion of the discretion of the
— mvestigator’. investigator.
Non-hematologic: | Confinue | Continue at the same dose Withkold dose untit | Remaove from
cardiac toxicity -atthe - level except m the event of- toxicity is grade <1 | protocol
same dose | e Asymptomatic decrease of | or bas returned to
level. LVEF by an abeolute value | baseline, then
of 20% aud to below LLN reduce the dose by 1
* Non-urgent venfricular level and resome
paroxysmat dysthythmia treatment”.
Yequiring mtervention, :
Withhold dose until toxicity iz
grade <1, then reduce dose by
I level and resume freatment.
Non-hematologic: | Contimie | Withhold dote until toxicityis | Withhold dose mfil | Remove from
neurotoxicity at the grade <1, then contime at toxicity i¢ grade <1, | protocol.
same dote | same dose level then rednce the doge
level by 1 level and :
resume treatment.
Non-hematologic: | Confinue | Contime at same dosze level Withhold dose umtil | Withhold dose until
fever, chillsand ~ | atsame toxicity 1¢ grade <2, | toxicity is grade <2,
“flu-lke™ doze level or hag returned to then reduce the
symptoms baseline, then dose by 1 level and
resume tregiment af | resume treatment.
the same dose level
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Taxicity Gradel Grade 2 Grade 3 Grade 4
Non-hemiatologic: | Continue | Continue at same dose level. Continue at same Withhold dose until
| byperamylasemia | atsame . | dose level. toxicity is grade <3
or hyperhipasemia | dose level then resame
without clinical treatment.
symptoms of
pancreatitis -
Hematologic Continue | Continue at the same dose Withhold dose until | Withhold dose until |
at the level. toxicity is grade <2, | toxicity is grade <2,
same dose of has refumned to then reduce the
level baseline, then dose by 1 level and
resume treatment at | resume treatment®.
the same dese
. level“’
i RxmmggmkSmmmqm@mﬁﬁmnﬂmmm_Gmh4hpmmmmmuﬂgmk3M@mhgﬂﬂmmwﬂmmdmmd

symptoms do not require doge interruption and modification.
2 Patients with congestive heart failure must be removed from study.
3 Grade 3 lymphopenia and anemiz do not require dote modification. Recurring grade 3 neufropenis or thrambocytopenia

persisting for at least 5 days requires doce reduction in the next cycle.
4 Grade 4 lymphopenia does not require dose reduction.

Re-escalation was allowed in the absence of subsequent episodes of severe toxicity. No dose
escalations beyond 50 mg of sunitinib or 9 MU of IFN were allowed.

Table 5—-Schedule of Assessments:

ing Cycle 1 Cycies 24 Cycles 5+ Post Treat
Protocol Activities and Foams (o be Days | <7Days | Oay | Day | Day | ODay Day 3 Day End ot Poet | Susvival
Completed o |Prorto |tHE] 4 [ 28 1 % [} 28 Treatment! | Treatment | Foliow-
_ Dosing | Dosing | 1} 3 | =1 1) 2 b d
fnformed Consent X
MedicaiOncoiogic History (31 X
Physical Exariration [4] X X X X X [E3]
Baseline Sk X
Hemalnlogy [6] X X X X X X X X X 23]
Bioad Chemisiry [7] X X X X X X X X [¢3)
X X m X
Un = (6] X
Pregnancy Test [91 X
12Jead £CG (10} X X
MUGA scan X X

Tunnr(,
[ Bram CT or Wl Sean 1141

Even cycle

Hone Scan™ {15

ECOG PS, Body Weight, and Vital Signs [16]
EQS50 O ire (171
FACT-GIFKS| Questioonaire 1T

Study Grug Complance [18]

Adhverse Everds [191

Concoritat MedicationsfTreaiments [20]
Post shidy Survival Stahms (2] X

¢ ¢ 26 B nc| 2¢| <

x| || >¢|x
3¢] ¢ | ¢ | ¢
x| | 5¢f¢|x
5| 5¢[¢] x| ¢t ¢
x|] 1xjx|>
5| el ¢ e ¢
556l ¢] ] 3¢ 3¢

»

[ Trouof Drog Concertrafion (Ceauxpd 221
Soluble Protein A

RINA Expression j24]
-| G i Ceit Assay {25]

T Brapsy (optianal) [26] L]
{) =i applicable, see Pootnotes and Section 7
'DaymEOGamPKtPDmnpletmiyhave 3 days windaow.

** Allowabie window for fimor assessment imaging studies is £ 7 days.

2| XIN
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Footuates for Schedule of Fvents

1.. DaytofCycle 1A ; gy and bioad chiemistry need not be obtai o Cycdle' 1 Day 1 if a st g sampie has been within 7 days.

2 EndofT Miith These do not need fo be compieted if they have been d within 7 days of study with {within the last 6 weeks for
tumor assessments and MUGA scan).

3. MedicaliOncologic History: | oncologic history, destographics, history of olher dise {active or }and i in

4. Physicai Examination: i of major body systems.

5. Centrat{ Y- for Y, O ion, and tlood istry must be sent io the centraf I y. Sites may addifonal focal assays for the
purpases of planning administration, dose thodification, or Se events. -

6. & gy: These are senf to the central y. See A i 1 for required fests.

7. _ Blood Chemistry: These are sent o the central Y. See é iX 1 for required tests.

3 U i and C ¥ Tests will be done at screening, then as clnically indicated (h sUAtobe at & local v and ¢ ion sample {o be
serit to the central whoratory. ) -

9. F Test: Sensm of urine test must be for all women of ch g pofential. This test will be d ata jocal Y.

18, ECG: Twee conseculive 124eadECGsatleast2mim{esapaﬂuﬂbeoerbnnedatscmeniuzﬁonCyde1D=y28mde¢enmmemeanQTchﬁewat Attempts should
be made for the screening and C1D28 ECGs to he mithe ing and time €& 1 howr). In the subset of patients with PK sampfing, the C1028 ECGs and
ciDm&’Ksampleshmbetzkmonmexmdav. lrmememQTciltetvalisp(olongedpSucmsec).mECGssho{Mbeovemdnyzczrdiologistanhesitefor
confiemation. Additional ECGs may be as chink indicated.

11, Stidy R: ization: Patient , Andomization, and assignmeent will be ofitained via izath

12. Study T Pafients. i k)tecei\'esum1248vﬂsdadministersuuﬂzwom&y,oncedai!yatf)ﬂmgldayk)r4wekshluwedby:}weeﬁratpeﬁodh
each cycle. Pa!iemsvzndanizedmIm@wcdveasmmsﬁieﬁmmﬂueemmmmdawwweekmums:},shmatsMUperdosedmiug .
mwmsuuwmmmmemmw,mswwmmm. Faﬁer@nuymxﬁtmwimmempyunﬁ" prog: H0R, UNace {oxicity, or
withdrawal of patient consent. -

13. Tumor tmaging: CTotMRlscansofmed}esLabdnmen,andpeivismdanym sites of di at sc ing, Day 28 of Cycies 1, 2, 3, 4, even cycies
th dit ion is ,1oconfnmapaﬂialormmp!e!emmme(atlemtdweeksmerkﬁﬁaldoumemofmnsexmdatmsndd
Treatm ithar: . Al imaging studies i ing or di ion wilf be objectively vesified by an & third-party & ing core fabotatory as
¢ in the Study Binder.

14. Brain CT or MR scaa: To be d at ing oady.

15. Bone Scan: Tobe at it g and on Day 23 of Cycles where Tumor imaging is per i bone are

18. ECOG PS, Body Weight, and Vital Signs: Height at screening enly; vital signs o indlude | _ biood pr . beart rate, and respiratory rafe.

17. EQSD and FACT-GFKSI G i i Tobe hy patient prioc to ization during the i g petiod, Days 1 and 28 of each cyde, and at the &nd of
T Nithdrawal. The questic ires shoukd be completed priof 1o ther clinical assessments.

18, Study Drug C The study dng & ing any unused drug will be rely to the cBnic for drug ifity at the end of each cycle.

19. Adverse Events: Pafients must be followed for adverse events from the first day of study unﬁlaleastzﬂdaysaﬂermetas(doseofsmdyireahnent, or until afl
serious or study drug-tefated toxicties have resolved of are determined to be “chronic™ or “stable”, whichever is later. Serious adverse events shoutd be monitored and

from the time that the patient p inf consent as described in the p . .

2. € Medicati ate C E ications and freatm will be ﬁng&daysp(iortomestanofsmwt!mdemi\gmesmdy.andup
b28thyspostmehsldosedsmdy“ For plx omic {cost effect ) fysi: ,ﬂ!enmnberandleng{hafhospia(slaysdmhgﬁlesmykea!mem
'pedodandwtozsuaysnoamemtdmeofahuy will be coilecty

21. Poststudy Survival :_Follow-up dval infc will be by ehinic visif or contact every 2 moaths untif death.

22. Yrough Drug C o0 {Ctroughl: Asmmmwﬂmmmemmmmmmmmmm

23. S Protein A 18-mt_and 4-mt bicod will be coliecte: pre-dose on the specified days at sel sites onfy. -

24. RNAE ssiof: Whole biood {7.5 mL total) for of ial RNA jon wil be pre-dose on the specified days at selected sites only.

25. Cucuating Endothefiat Celf Assay: A?meloodsampiewilbemllededpr&dnemthespeciﬁeddaysa{ 4 sites only.

26. TmorBiopsy:P(estudybhpsyonmrﬁssue(mamevmswmlededpammmunubbd)'s i at 5des for c« i Y analysis. Repeat tumor
biopsies on study are also ._Refer {o the Study Binder for sample processing and shippi g instructions.

Criteria for patient withdrawal from treatment:
¢ Medical necessity
¢ Patient withdrawal of consent
* RECIST-defined disease progression o
* The need for surgery, radiation, or for other anticancer therapy not specified in the
protocol ’
Congestive heart failure
* The patient is lost to follow-up or noncompliant

Patients were followed for at least 28 days after the last dose of study drug for adverse events.
Survival was followed until death.

Statistical Methods:
Study Populations:

The study population for all analyses will be defined as follows:
+ Intent-to-Treat Population (Full Analysis Set)
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This population included all patients who were randomized, with study drug assignment
designated according to initial randomization, regardless of whether patients received
study drug or received a different drug from that to which they were randomized. This
was the primary population for evaluating all efficacy endpoints as well as patient
characteristics. The analysis of the primary endpoint (PFS) was performed in this
population. » ‘

* As-Treated Population
The as-treated population consists of all patients who received at least 1 dose of study
medication with treatment assignments designated according to actual study treatment
received. This population was the primary population for evaluating treatment
administration/compliance and safety. Efficacy and clinical benefit endpoints as well as
post-study treatment administration were assessed in this population, taking into account
the disposition of all patients not eligible for post-study treatment (e.g., patients who die
while on study treatment, are still on study treatment, etc.).

Endpoint Definitions:

Progression-free survival (PFS) is defined as the time from randomization to first documentation
of objective tumor progression or to death due to any cause, whichever occurs first. PFS data
were censored on the day following the date of the last on treatment (including 28 day follow-up
period) tumor assessment documenting absence of progressive disease for patients who did not
have objective tumor progression and who did not die due to any cause while on treatment or -
who were given anti-tumor treatment other than the study treatment prior to observing objective
‘tumor progression. Patients lacking an evaluation of tumor response after randomization had
their event time censored on the date of randomization with a duration of 1 day.

Time to tumor progression ( TTP) is defined as the time from randomization to first
documentation of objective tumor progression. TTP data were censored on the day following the
date of the last on treatment (including 28 day follow-up period) tumor assessment documenting
absence of progressive disease for patients who did not have objective tumor progression while
on treatment or who' were given anti-tumor treatment other than the study treatment prior to
observing objective tumor progression. Patients lacking an evaluation of tumor response after
randomization had their event time censored on the date of randomization with a duration of 1
day.

Overall confirmed objective response rate (ORR) is defined as the proportion of patients with
confirmed complete response (CR) or confirmed partial response (PR) according to the RECIST
criteria, relative to the total population of randomized patients. Confirmed responses are those
that persist on repeat imaging study >4 weeks after initial documentation of response.

Overall survival (OS) is defined as the time from randomization to date of death due to any
cause. For patients not expiring, their survival times were censored at the last date they are
known to be alive. Patients lacking data beyond the day of randomization had their survival
times censored at the date of randomization with a duration of one day.
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Duration of response (DR) is defined as the time from the first documentation of objective tumor
response to the first documentation of objective tumor progression or to death due to any cause,
whichever occurs first. DR data were censored on the day following the date of the last on
treatment (including 28 day follow-up period) tumor assessment documenting absence of
progressive disease for patients who did not have objective tumor progression and who did not
die due to any cause while on treatment or who were given anti-tumor treatment other than the
study treatment prior to observing objective tumor progression. DR was only calculated for the
subgroup of patients with objective response.

Study Analyses:

Descriptive statistics were used to summarize all patient characteristics, treatment
administration/compliance, efficacy endpoints, safety parameters, pharmacokinetic variables
(Ctrough), and biomarker concentrations.

For the primary efficacy analysis, PFS in each arm was assessed using Kaplan-Meier methods in
the intent-to-treat population and compared with a 2-sided unstratified log-rank test at the ¢=0.05
significance level. Other time-to-event data were evaluated using Kaplan-Meier methods and
log-rank tests.

~ The proportion of patients who achieve an objective tumor response (PR or CR) was computed
for each arm and compared by means of a Chi-square test. Investigators used the standardized
RECIST (Response Evaluation Criteria in Solid Tumors) criteria of unidimensional tumor
assessment to evaluate lesion size to determine the protocol endpoints of response rate, PFS, and
TTP. All imaging studies confirming response or disease progression were submitted to an
independent, blinded, third-party imaging core laboratory.

Sample Size Determinations:

According to the sponsor, a recent publication reported a PFS in RCC patients treated with IFN-
a as a first-line therapy to be 4.7 months (20 weeks) A 35% improvement (hazard ratio 0.74
[Arm A:Arm B]) in median PFS from 20 weeks to 27 weeks in patients randomized to receive
sunitinib was considered to be clinically relevant. A total of 471 patients with progressive
disease are required for a 2-sided, unstratified log-rank test with an overall 2-sided s1gn1ﬁcance
level of 0.05 and power of 0.90.

Applying a 1:1 randomization and a planned accrual period of 12 months, a minimum follow-up
period of 4 months, and an expectation that approximately 5% of patients may be lost to follow-
up within 6 months, it was estimated that enrollment of 690 patients was needed in order to
observe 471 patients with progressive disease by the end of the minimum follow-up period. The
nominal significance level for the interim and final efficacy analyses was to be determined using
the Lan-DeMets procedure with an O’Brien-Fleming stopping rule. The final analysis was
scheduled to take place when the 47Ist patient has documented progressive disease. The overall

- type L error rate will be preserved at the nominal 0.05 level. The sample size described above

was also considered adequate to allow the assessment of differences in the secondary endpoint of
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OS with a high level of significance. Median OS in RCC patients treated with [FN-a as a first-
line therapy is reported to be approximately 13 months (56 weeks). A total of 390 events are
required for a 2-sided, unstratified log-rank test with an overall 2-sided significance level of 0.05
and power of 0.85. This assumes a 35.7% improvement (hazard ratio 0.74 [Arm A:Arm B]) in
median OS from 56 weeks to 76 weeks in patients randomized to receive sunitinib and a
minimum follow-up period of approximately 12 months. The estimated sample size of 690
patients for PFS will also be sufficient to observe the 390 events needed for comparing median
OsS.

Interim Efficacy and Safety Analysis:

An interim analysis of efficacy and safety was to be performed after the first 250 patients had
completed at least 3 cycles of treatment (slightly more than one-third of the total number of
patients expected to enroll in the study). At this time it was expected that 147 patients would
have documented disease progression (approximately 30% of the total number expected). The
nominal level of significance for the interim analysis of PFS was to be determined at the time of
the interim analysis using the Lans-DeMets procedure with an O’Brien-Fleming stopping rule. If
exactly 147 events had occurred at the time of the interim analysis, then the nominal significance
level would have been 0.00012. A second interim analysis was to be performed when
approximately 354 events had occurred (approximately 75% of the total number of events
expected).

The objectives of the interim analysis were:

¢ To assess safety, including any unexpected tox101ty If the results of the interim analysis
indicated serious safety concerns, the Sponsor planned to consult with Health Regulatory
Authorities (HRAs) regarding stopping the clinical trial.

e To compare the ORR between treatment arms. Analysis of response of the first 250
patients had 90% power to detect an improvement in ORR from 11% to 27%.

e To compare median OS between treatment arms. If results of the interim analysis
indicated significant differences in survival between treatment arms, the Sponsor planned
to consult with HRAs regarding stopping the clinical trial.

¢ To compare PFS between treatment arms (second interim analysis).

6.14 Efﬁcacy Findings

The primary efficacy analysis for this review was the second interim analysis of PFS. Updated
ORR data were provided for this analysis.

As of the data cutoff on November 15, 2005, 750 patients had been randomized and comprised

the intent-to-treat (ITT) population for the PFS (second interim) analysis. Three hundred and
seventy five patients were randomized to either arm.
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Fifteen patients (4%) randomized to IFN-a withdrew from the study prior to receiving study
therapy; all patients randomized to sunitinib received protocol treatment. There were no
treatment misallocations.

Because the second interim analysis was submitted within several months after the first analysis,
and because the second analysis contained more up-to-date response data in a larger population,

the PFS analysis and the ORR analysis contained in this review relied primarily on data from the
second interim analysis. The first interim analysis patient population did not differ significantly
from the second in terms of patient demographics, disease characteristics or response rates.

Protocol Eligibility Violations:

Violations in at least one of the eligibility criteria were reported for 28 (7.5%) of patients
-randomized to sunitinib vs. 36 (9.6%) of patients randomized to interferon. Most of these
violations were laboratory values outside the specified range (including LVEF below normal in
eight patients and QTc > 450 msec in nine patients) or failure to perform required laboratory
tests or study screening procedures. Ten patients were enrolled despite a history CNS
metastases/spinal cord compression. Two patients were reported to have no documentation of
clear cell histology.

Patient Demographic characteristics for the ITT population are described in Table 6 and patient
disease characteristics and prior therapy are described in Table 7.

Table 6—Patient Demographics and Baseline Characteristics—PFS Population

Sunitinib | IFN-a
Variable N=375 | N=375
Sex, n (%)
Male 267 (71) | 269 (72)
Female 108 (29) | 106 (28)
Race, n (%) .
White _ | 354 (94) | 340 (90)
Black | 4@ 9(2)
Asian 72) 12 (3)
Not listed ' : 10 (3) 14 (4)
- Age, median (years) 62 59
Range 27-87 34-85
<65 years : 223 (59) | 252 (67)
265 years 152(41) | 123 (33)
ECOG performance status*, n (%) v
-0 228 (61) | 228 (61)
1 147 (39) | 147 (39)

*at randomization; some patients had a change in PS prior to
initiation of therapy including four on the IFN arm with PS 2
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- Table 7—-Disease Characteristics and Prior Therapy (PFS population)

: Sunitinib IFN-a

Parameter N=375 N=375
Tumor type, n (%)

Renal cell carcinoma A 1375 (100) - 375(100)
Histology, n (%)

Clear cell ' 334 (89) 339 (90)

Other, clear cell component described 40 (1D 35(9)

No clear cell component 1(<1) 1(<1)

Time from diagnosis to
Study entry (weeks), median (range) 45.7 (0.6-1278.7) | 44.4 (1.3-1115.1)

Sites of disease, n (%)

Lung : 292 (78) 298 (80)
Lymph nodes , 218 (51) 198 (53)
Bone 112 (30) 112 (30)
Liver : 99 (26) 90 (24)
Visceral 63 (17) “63(17)
Local recurrence 63 (17) 56 (15)
Soft Tissue 59 (16) 56 (15)
Primary Tumor 59 (16) 49 (13)
Pleural Effusion 401 26 (7)
Peritoneal » 21 (6) 29 (8)
Number of sites, median (range) - 2(1-7) 2 (0-8)*
Nephrectomy, n (%) ' ’ .
Yes 340 (91) 335(89)
" No 35(9) 40 (11)
Radiation Therapy, n (%) 53 (14) 54 (14)

* four pts on IFN had no metastatic sites (2 had primary-tumor and 2 local recurrences)

Reviewer’s note: The two arms appear to be well balanced for time since diagnosis, median
number of disease sites, location of disease, and prior history of nephrectomy and radiation.

Progression-free survival—Sponsor’s analysis

For the primary analysis of PFS in the ITT population based on independent review data, there
were 96 events (25.6%) of progression or death on the sunitinib arm compared with 154 events
(41.1%) of progression or death on the I[FN arm. Data from ninety patients, 40 on the sunitinib
arm (11%) and 50 on the IFN arm (13%), had not been reviewed by the central laboratory at the
time of the analysis. Median PFS was 47.3 weeks (95% CI 42.6, 50.7) for sunitinib-treated
patients and 22.0 weeks (95% CI 16.4, 24.0) for patients treated with IFN; the hazard ratio was
0.415 (95% CI .320, 0.539, p<0.000001).
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Table 8, derived from the sponsor’s interim study report (Table 13, p. 91) describes the results of
the time-to-event endpoints PFS and TTP for both the ITT and AT populatlons based on both
investigator and independent review data.

Table 8—Sponsor’s Summary of Time-to-Event Endpoint Results

Table 13. Summary of Time-to-Event Endpoints (ITT and AT Populations)

Number of Events
Suritinib malate IFN-a Hazard 95% Cl of

Variable n (%) n (%) Ratio Hazard Ratio p-value

Core Radiology Assessment ~

ITT population [N] 375 375

PFES (events; n [%]) 96 (25.6) 154 (41.1) 0.415 (0.320t00.539) < 0.000001
Median (weeks) 473 220
95% Ci - (42.6 10 50.7) (16410 24.0)

TTP (events; n [%]) 90 (24.9) 142 (379) 0416 (0318100.545) <0.000001
Median (weeks) 419 223
95% C1 (45.9 t0 50.7) (1731031.3)

AT population [N| 375 360

PES (events; n [%]) 96 (25.6) 154 (42.8) 0415  (0.320100.539) <0.000001
Median (weeks) 473 220
95%Cl - (42.6 to 56.7) {16.4 10 24.0)

TTP (events; n {%]) 90 (24.0) 142 (39.4) 0416 (0.318100.545) <0.000001
Median {weeks) 479 223 ‘ '

95% Ct {45.9 t0 50.7) {17.31w031.3) A
Imvestigators® Assessment

ITT population {N} 375 375

PFS (eveats; n [%]) 118 (31.5) 193 (51.5) 0416 {0.330 t0 0.524) < 0.000001
Median (weeks) 45.7 17.3
95% CtL (35.7t0 59.3) (16.3 to 22.4) .

TTP (events; n {%]) 114 (30.4) 185 (49.3) 0415  (0.328100.526) <0.000001
Median (weeks) . 457 ) 180 : ~
95% ClI ‘ {36.0 10 59.3) (16.6t0 23.1)

AT population [N} 375 360 .

PES (events; n [%)]) . 18 (3L.5) 193 (53.6) 0416 (033010 0.524) <0.000001
Median (weeks) 45.7 _ 173
95% Cl (35.7t0 59.3) (16310224)

TTP (events; n [%]) 114 (30.4) 185 (51.4) 0.415 {0.32810 0.526) < 0.00000!
Median (weeks) 457 18.0
95% Cl (36.0t0 59.3) (16.61023.1)

A

Reviewer’s note: the ITT and AT population differ only with respect to 15 patients who were
randomized to interferon but never received study drug. There were no treatment misallocations
(all treated patients received the treatment to which they were randomized).

The Kaplan-Meier curve of PFS is presented in Figure 1 (figure 2 of the sponsor’s study report.)
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Figure I—Kaplan-Meiér Curve of Progression-Free Survival .

Figure 2. Kaplan-Meier Curve of Progression-Free Survival by Treatment (Core
Radiology Assessment, ITT Population)

100% -
90% 1
80% -
70% -

Survival Distribution Function

40% A
39% -
20%
10% -
0% ke %u'gnm
1 . 1 i 1 1 1 N
0 10 20 3 a 50 60
Number of subjects at risk Weeks
‘Sunitinib: 375 274 173 84 31 3 0
FN-¢, 375 207 84 38 16 0 o 0
Source: Figure 14.1.1.1.1 and Appendix A10.2.1.1.1

At the request of the FDA statistical reviewer team, the sponsor also conducted three sensitivity
analyses of PFS, which were submitted to the NDA on 11/21/06. The first was done to evaluate
any potential bias in assessment of progression due to unscheduled visits. In this assessment,
“PFS events/censoring (except deaths) only occurred on scheduled visit dates. This analysis
resulted in a median PFS of 47.0 weeks for the sunitinib arm and 22.0 weeks for the IFN arm
(HR 0.421, 95% CI 0.324, 0. 546) The Kaplan—Meler curve for this analysis is shown in Figure

2 below.
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Figure 2—Sensitivity Analysis of PFS Using Scheduled Visit Dates for Progression
Events/Censoring '

Adhoc Sensitivity Anaiysis - Figure 1: Summary of Progression-Free Survival by
Treatment, Core Radiology Laboratory Assessment (Using Variables PFS_VRS and PFS_C}
" {intent-to-Treat Population)

Survival Distritastion Function

The second sensitivity analysis included deaths occurring after a patient was off-study (more
than 28 days after the last drug dose) as events, rather than censoring them as in the primary
“analysis. This analysis resulted in a median PFS of 45.9 weeks for the sunitinib arm and 21.9

weeks for the IFN arm (HR 0.434, 95% CI 0.340, 0.553). The Kaplan-Meier curve for this

analysis is shown in Figure 3 below.
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Figure 3--Sensitivity Analysis of PFS Including All Deaths as Events

Adhaoc Sensifivity Analysis - Figure 2: Summary of Progression-Free Survival by
Treatment, Core Radiology Laboratory Assessment (Using Variables PFS_VRD and PFS_C_D)
{intent-to-Treat Population)
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The third sensitivity analysis included both of the above parameters (i.e. all events/censoring
except deaths at scheduled visits and off-study deaths included as events.) This analysis resulted
in a median PFS of45.7 weeks for the sunitinib arm and 19.4 weeks for the IFN arm (HR 0.438,
95% CI 0.344, 0.559). The Kaplan-Meier curve for this analysis is shown in Figure 4 below.
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Figure 4: Sensitivity Analysis of PFS Including Both All Deaths and Progression
Events/Censoring Only on Scheduled Visit Dates

Adhoc Sensitivity Analysis - Figure 3: Summary of Progression-Free Survivalby
Treatment, Core Radiology Laborafory Assessment {Using Variables PFS_VRSD and PFS_C D)
{infent-to-Treat Population)
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These data further support the conclusion that treatment with sunitinib improves progression-free
survival compared to treatment with interferon in patients with metastatic renal cell carcinoma.

Progression-free survival—FDA analysis’

PFS was reviewed in the primary efficacy population based on the independent review data.
Data tables reviewed for this analysis included RADLSN, and END. Appendix B4.4.1.1, which
contains a listing of individual patient PFS data, was reviewed. Table 13.6.4.2 of the study
report (pp. 1486-1510), which contains a listing of subjects who died and cause of death, was

also reviewed.

Progression of disease was reviewed in the RADLSN database. Patients were assessed as having
disease progression if (1) the sum of the longest diameters of the target lesions increased by 20%
or greater from the nadir, (2) there was progression in non-target lesions, and/or (3) new lesions

occurred.
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Using these criteria, the sponsor’s report of the number of PFS events was evaluated.

Ninety patients on the sunitinib arm and 142 patients on the IFN arm had disease progression as
the PFS event. Deaths were counted as PES events if they occurred “on study” or up to 28 days
following drug discontinuation. Death was the PFS event for 6 sunitinib-treated patients and 12
IFN treated patients.

In addition to the number of events in either arm, dates of progression and death were confirmed,
and the time to PFS endpoint calculation was confirmed using the PFS event date and the
randomization date. For patients who reportedly died due to “progressive disease” as the PFS
event, prior radiographic exams were reviewed to ensure that they did not meet RECIST criteria
for progressive disease prior to death. No discrepancies were found in any of these variables.
Thus, the sponsor’s report of PFS events was confirmed as accurate.

An audit of the radiographic data by FDA’s Division of Medical Imaging and Hematology
Products (DMIHP) was not performed for this supplement. DMIHP conducted an audit of the
radiographic data for the original sunitinib NDA (both RCC and-GIST) indications and found no
significant discrepancies. The independent contractor used by the sponsor for this supplement
was the same (————— | used for the original NDA. Given the blinded nature of the third-
party review, as well as the prior experience with. —————  an audit was felt to be-
unnecessary.

Analyses of PFS by gender, age and race were performed by the statistical reviewer, Dr. Shengui
Tang. Unadjusted log-rank tests were performed for each subgroup. All subsets of patients
evaluated appeared to benefit. Tables 9, 10, and 11 describe the findings based on gender, age
and race, respectively. : '

Table 9—PFS Analysis by Gender

Sunitinib IFN-a
Gender '

[Male _ .
Number of patients (ITT) 267 - 269
Number of events (%) 72 (21.0%) 103 (38.3%)
Median (weeks), 95% CI 479(421, 487) 223 (17.1.403)
Hazard matic [95% CIJ' , 047 (035, 0.64)
Unadjusted log-rank test P-value'<0.00001

[Female
Number of patients (ITT) 108 106
Number of events (%) _ 24 (22.2%) 51 (48.1%)
Median (weeks), 95% CL. 463 (46.1,50.D 16.0(103,22.1)
Hazard ratio (95% CI)y" o 030 (0.18, 0.49)
Unadjusted log-rank test P-value'<0.00001

: Kaplan-Meier Estimates; - ngatd Ratio for recurrence or death m ¢he Sunttintb arm, as
compared with the IFN-a arm; 5 not adjusted for multiple analyses.
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Table 10—PFS Analysis by Age ) i .
' ' v Sunitinib IFN-a
Age
<65 :
Number of patients (ITT) 223 252
Number of events (%} . 63 (283%) 108 (42.9%)
Median (weeks), 95% CI' 463(421,483) | 17.3(16.0,23.0)
Hazard ratio (95% CI)" 0.41 (030, 0.56)
Uadjusted log-rank test ' P-value'<0.00001
>=65
Number of patients (ITT) 152 ' 123
Number of events (%) il 33 (21.7%) 46 (37.4%)
Median (weeks), 95% CI- 487(357.) 23.1(164,34.3)
Hazard ratio (95% CI)® 043 (028, 0.69)
Uadjusted log-rank fest P-value’=0.0002

I Kaplan-Meier Estimates; . Hazard Ratio for recurrence or death in the sorafenib arm, as
compared with the placebo arm:; % not adusted for multiple analyses.

Table 11—PFS Analysis by Race . ) .
Swunifinib IFN-a
Race :
[White .
Number of patients (I1T) 354 - 340
Number of events (%) : ' 37 (24.6%) 138 (40.6%)
Median {weeks}), 95% CT" 463421, 22.1(164,24.9)
Hazard ratio [95% CI|" . 042 (0.32, 0.56)
- Unadjusted log-rank test : P-value <0.00001
[Nan-white )

- | Number of patients (ITT) 2 _ 35
Number of events (%) ' : 9 (42.9%) 16 (45.7%)
Median (weeks), 95% CL 483 (¢426,59.3) 17.7(9.9, )
Hazard ratio (95% CI)” : , 035 (0.13,0.98)
Unadjusted log-rank test : P-value™=0.0362

: Kaplan-Meier Estimates; *- Hazard Ratio for recutrence or death in the Sanitinib arm_ as
compared with the IFN-a arm; > not adjusted for multiple analyses.

Overall Survival

Overall survival data were not mature at the titﬁe of the second interim analysis, with the median
not yet reached on either arm. The hazard ratio for OS was 0.650 (95% CIL: 0.449 t0 0.942; p =
0.0219); which was not statistically significant based on the stopping boundaries for this interim

analysis.
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The sponsor’s Kaplan-Meier analysis of the OS data is presented in Figure 5 (sponsor’s figure
14.1.3.1.1). ' ‘

Figure 5—Kaplan-Meier Analysis of OS in the ITT Population

Sutvivat Distelbutian Funcion

é ) .2 o 44 3 @ n

Response rate—Sponsor’s analysis

Response rate was analyzed by the sponsor in both the ITT and AT populations, based on both
investigator and independent review data. Responses were evaluated based on RECIST criteria.
Briefly, evaluations including target (measurable) lesions, non-target lesions and evaluation for
new lesions. To be considered a partial response, a reduction of at least 30% in the sum of the
longest diameter of all target lesions must be achieved, in the setting of stable disease or better in
non-target lesions and the absence of new lesions. Responses must be confirmed at least 4
weeks after initial documentation of response.

These data are summarized in Table 12 (derived from Table 14 on p. 92 of'the study report).
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Table 12—Sponsor’s Summary of Objective Response Rate Data

Table 14. Su'mmary of Overall Objective Response Rate (ITT and AT Populations)

Treatment Treatment

: Sunitinib malate IFN-a Difference
‘Variable - n (%) n (%) (%) p-value®
Core Radiology Assessment® '
ITT population [N} 375 375
ORR ' 103 (27.5) 20(5.3) 2213 <0.001
95% CI° {23.010 32.3) (3.3t08.1) (17.081027.19) :
AT population {N] 375 360
ORR : 103 (27.5) 20 (5.6) 2191 <0001
95% Cr (23010 32.3) (341084 {16.81 t0 27.01)
Investigators® Assessment
ITT population {N| 375 375
ORR 137 (36.5) 33(8.8) 27.78 <0.001
95% CI* (317417 (6210 122)  (22.11 t0 33.45)
AT population {N} 375 ’ 360
ORR 137 (36.5) 33(9.2) 2744 <0.001
95% C_I"' (31.7t041.7) (6.4 t0 12.7) (21.71 t0 33.16)

a From a Pearson x° test.

b Core mdiolog results were missing for 90 subjects (40 [10.7%)] vs 50 subjects [3.3%] on sunitinib malate vs
IFN-, respectively); int most cases the data were missing because scans had not been sent or were available but
. had not yet been read by the core radiologist. '

¢ Exact method based on binomial distribution for ORR; based on a normal distribution for freatment diffarence

All responses were partial responses, with a response rate of 27.5% in the sunitinib treated
population compared to 5.3% in the IFN treated population in the primary analysis population.

i
A

Response rate—FDA analvysis

- Response rate was evaluated by the reviewer in the ITT population using the blinded, third-party
review data (data source: 'LSN data set). Using the criteria outlined above for partial
responses, all patients who achieved a 30% or greater reduction in the sum of the longest
diameter of all target lesions were identified. These were counted as partial responses if: (1) the

.non-target lesion evaluation was SD or better, (2) no new lesions were identified, and (3) the
response was confirmed on a second consecutive evaluation at least 4 weeks after the prior
evaluation. The ORR data are summarized in Table 13. '

b(4)

Table 13— FDA Analysis of ORR

Sunitinib | IFN-a B
: N=375 N=375
ORR, n (%) | 103 (27.5) | 20 (5.3)
95% CI 23.0,32.3 | 3.3, 8.1
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Comment: The response rate on the sunitinib arm is consistent with that seen in the two single-
arm trials of patients with cytokine-refractory renal cell carcinoma.

Response rate from study A6181006:

- Study A6181006 is a single-arm trial performed in patients with cytokine- refractory MRCC.

This study was reviewed under the initial NDA for sunitinib (NDA 21-968) submitted in August,
2005. The sponsor updated the response rate during the review process; however, the data tables
supporting the improved ORR were not provided. These data tables were therefore the subject of
a post-marketing commitment and are reviewed here. '

The updated data include an ORR of 34% (36/106, all partial responses, 95% CI 25.0, 43.8) as
evaluated by the core radiology laboratory, which was the protocol-specified primary analysis.
Duration of response data are not mature (the median has not been reached with nine failures and
27 censored patients); the lower bound of the 95% CI was reported as 42 weeks. Of the 36
partial responses, the data supporting 27 of these was reviewed with the August 2005
submission. The data supporting the nine additional responses were reviewed as part of this
submission. Tables reviewed in JMP included _— TLSN, .~ NTLSN, — INWLSN (for b(4)
target lesions, non-target lesions, and new lesions, respectively). All patients were confirmed to
have achieved a 30% reduction in the sum of the largest diameters, confirmed on two subsequent
exams at least 4 weeks apart, with no new lesions or progression of non-target lesions noted.
Progression dates (when documented) were confirmed through this analysis as well. Duration of
response was also confirmed as immature based on the updated response and progression data.

6.1.5 Clinical Microbiology

Not applicable.

6.1.6 Efficacy Conclusions

Study A6181034 is a randomized, open label trial in patients with treatment-naive metastatic

renal cell carcinoma. The efficacy evaluation was based on the second interim analysis of the

study, which primarily analyzed PFS and also evaluated ORR. Seven hundred and fifty patients

were randomized 1:1 to receive either sunitinib or IFN-o. Sunitinib was given at a starting dose
~of 50 mg orally once daily for 4 weeks, followed by a two week rest period (4/2 schedule). IFN- -

a was given subcutaneously on three nonconsecutive days per week at a starting dose of 3 MU

per dose during the first week, 6 MU per dose the second week and 9 MU per dose thereafter. .

" Three hundred and seventy five patients were randomized to each arm. The two treatment arms
were well balanced for baseline demographic characteristics, including age, gender, and race. -
Patients were required to have some component of clear cell histology and most (90%) had
undergone prior nephrectomy.- The median number of sites of disease was two: common sites
included lung, lymph nodes, bone and liver.
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For the primary analysis of PFS in the ITT population based on independent review data, there
were 96 events (25.6%) of progression or death on the sunitinib arm compared with 154 events
(41.1%) of progression or death on the IFN arm. Median PFS was 47.3 weeks (95% CI 42.6,

- 50.7) for sunitinib-treated patients and 22.0 weeks (95% CI 16.4, 24.0) for patients treated with
IFN; the hazard ratio was 0.415 (95% CI .320, 0.539, p<0.000001). These results were

-supported by three sensitivity analyses of PFS. Overall survival data were not mature at the time
of the second interim analysis. *

Overall response rate was also improved on the sunitinib arm compared to the IFN arm, with an
ORR 0of 27.5% (95% CI1 23.0%, 32.3%) vs. 5.3% (95% CI 3.3%, 8.1%). The response rate noted
- on the sunitinib arm is similar to the response rates seen in two single-arm trials of sunitinib in
patients with cytokine-refractory MRCC.

The updated response data from study A6181006 include an ORR (all partial responses) of 34%
(95% CI 25.0, 43.8) as evaluated by the core radiology laboratory, which was the protocol-
specified primary analysis. Duration of response data are not mature (the median has not been
reached with nine failures and 27 censored patients); the lower bound of the 95% CI was
reported as 42 weeks.

The improvenient in PFS demonstrated in study A6181034 is a clinically and statistically
significant finding which provides evidence of clinical benefit in patients with MRCC.

7 INTEGRATED REVIEW OF SAFETY

7.1 Methods and Findings :

The primary source of data for the safety review was the safety database from study A6181034
and included evaluation of adverse events, laboratory, and vital signs data. Left ventricular
ejection fraction data were also analyzed to further evaluate cardiac toxicity. Additional data
provided as part of a post-marketing commitment on cardiac toxicity in a single-arm MRCC trial
was also evaluated.

7.1.1 Deaths

There were thirteen on-study deaths in the sunitinib safety population and seventeen in the [FN
safety population. For one patient in each arm, death occurred on study, following data cutoff
but was included in the safety database.

Ten of the sunitinib deaths were attributed to disease progression. The deaths of the three
sunitinib patients not attributed to disease progression are described below.

Pt. 208 was a 67 year old woman with an intact primary tumor, liver, lung and lymph node
metastases and pleural effusion and a history of type 2 diabetes, HTN and hypercholesterolemia
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who developed respiratory failure during the first cycle. The investigator attributed the event of
fatal respiratory arrest to progressive disease.

Pt. 436 was a 70 year old male s/p left radical nephrectomy who had developed local recurrence
and metastases to liver and thorax as well as a pleural effusion and ascites. Medical history was
also significant for diabetes and hypertension. Baseline LVEF was > 65% and ECGs were
reportedly “abnormal” but not clinically significant. Baseline QTc was 320-370 msec. The
patient began sunitinib on 5/10/05 and died suddenly on . The cause of death is
unknown. :

Pt. 550 was a 64 year old woman with local recurrence, adrenal and lymph node metastases. She
began sunitinib on June 14, 2005 and obtained a partial response, first documented on August 24
and confirmed on Oct 4. There were no adverse events reported until cycle 4, when she was
reported to have a gastric ulcer on Oct. 20. She subsequently died due to gastric bleeding on

— . No concomitant medications were recorded. Laboratory data indicate that she
did not experience significant thrombocytopenia while on-study. Baseline platelet count was
304, and the cycle 4 count was 255. Platelets never fell below 114 while she was on study.

In the IFN safety population, thirteen patient deaths were attributed to disease progression.

Other causes of death were reported as suspected cardiac event, myocard1al infarction,
respiratory failure, dyspnea and cerebral hemorrhage.

7.1.2 Other Serious Adverse Events

One hundred and seventeen patients on the sunitinib arm experienced one or more non-fatal
SAEs. The most commonly reported SAEs (# of patients) other than disease progression

included vomiting (11), dehydration (9), hypertension (8—includes one malignant hypertension),

nausea (8), weakness (7), pleural effusion (7), anemia (6), abdominal pain (6), dyspnea (7—
includes one shortness of breath), hyponatremia (5), thrombocytopenia (6), renal
fallure/msufﬁ01ency (5), spinal cord compression (4), pulmonary embolism (4), asthenia (3),
back pain (3), confusion (3), fatigue (3), fever (3).

Fifteen bleeding/hemorrhagic events were reported as non-fatal SAEs on the sunitinib arm.
These included epistaxis (4), hematuria (3), GI bleeds (4), metrorrhagia (1), cerebral hematoma
(1), urinary bladder hemorrhage (1) and hemorrhoids (1). Cardiac SAEs included reduction in
ejection fraction (3), myocardial infarction (2), myocardial ischemia (1), cardiac arrest (1),
coronary disease (1) and atrial fibrillation (1).

Other notable SAEs on the sunitinib arm included: pancreatitis (2 cases, one reportedly due to
gallstones), cholecystitis (2) and reversible posterior leukoencephalopathy syndrome (1).

Seventy patients on the interferon arm experienced one or more non-fatal SAEs. The most

commonly reported SAEs (# of patients) other than disease progression included anemia (12),
dyspnea/shortness of breath (11), fatigue (5), pathologic fracture (4), pulmonary embolism (4),

40

v(®)

h(6)

FYd



Clinical Review

Vicki L. Goodman, M.D. 0(4)
NDA 21968 SE et

Sutent (sunitinib)

renal failure (3—includes one creatinine increased), chest pain (3), pulmonary edema (2), pleural
effusion (2), septicemia (2), vomiting (2) and urinary retention (2). ~

Bleeding SAEs occurred in 4 patients and included rectal bleeding, cerebral hemorrhage,
hemoptysis and hematuria. Cardiac SAEs included myocardial infarction (2), suspected cardiac
event (1) and pericardial effusion (1).

7.1.3 Dropouts and Other Significant Adverse Events

7.1.3.1 Overall profile of dropouts

A total of 79 patients were withdrawn from study drug due to non-fatal adverse events: thirty-
five on the sunitinib arm (9 %) and 44 on the IFN arm (12%).

7.1.3.2 Adverse events associated with dropouts

Fatigue was the most common AE leading to drug withdrawal (twenty patients on IFN- o and
four on sunitinib). Other important reasons for drug discontinuation on the sunitinib arm were
cardiac [cardiac arrest (1), CHF (1), myocardial infarction (2), ejection fraction decreased (2),
QTec prolongation(1)], vascular [hypertension (1), malignant hypertension (1), pulmonary
embolism (1), retinal artery occlusion (1), superior vena caval occlusion (1)], reversible posterior
leukoencephalopathy syndrome (1), neutropenia (2), thrombocytopenia (1), renal failure (2),
respiratory arrest (1), Stevens Johnson syndrome (1), TTP (1) and ITP (1).

ac

7.1.3.3 Other significant adverse events

Dose modifications due to adverse events:

One hundred and eighty-five patients (49%) treated with sunitinib vs. 130 patients (36%) treated
with IFN- o had dose reductions or interruptions due to adverse events. The most common
reasons for these dosing modifications in patients treated with sunitinib included gastrointestinal
disorders (including nausea, diarrhea and vomiting) in 63 patients (17%), general disorders
(including fatigue and asthenia) in 58 patients (15%), investigations in 48 patients (13%), blood
and lymphatic system disorders (including thrombocytopenia and neutropenia) in 37 patients
(10%), metabolism and nutrition disorders in 27 subjects (7%), skin and subcutaneous tissue
disorders (including PPDE) in 26 patients (7%), and respiratory, thoracic and mediastinal
disorders in 21 patients (6%). For patients treated with IFN- a, the most common reasons
included general disorders in 63 patients (18%), investigations in 24 patients (7%) and blood and
lymphatic system disorders in 18 patients (5%).

. LVEF changes and congestive heart failure:
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Per protocol, left ventricular ejection fraction was evaluated by MUGA at screening/baseline, on
day 28 of odd numbered cycles and at end of study.

All patients on study had screening/baseline evaluations. Four patients-(one on the sunitinib arm
and three on the IFN arm) had LVEF < 50% on baseline MUGAs. All these abnormalities were
mild (LVEF 2 48%). An additional three patients on the IFN- a arm had an LVEF > 50% but
less than the institutional lower limit of normal.

Seventy-eight patients (21%) receiving sunitinib and 41 patients receiving IFN- a (11%) had an
LVEF of below the institutionally defined lower limit of normal while on study. Five of these
patients (one on the sunitinib arm and four on the IFN- « arm) had an abnormal baseline LVEF
and abnormal LVEF while on study. Among patients with a normal baseline EF, 66 (18%)
patients treated with sunitinib and 30 (8%) patients treated with IFN had an LVEF of < 50% at
some time while on study. These changes occurred at a median of 29 days for patients receiving
sunitinib (range: 12-280) and within the first month in 39 patients. These changes occurred at a
median of 30 days for patients receiving IFN (range: 24-196) and within the first month in 16
patients.

An analysis of all patients who had an LVEF of >20% less than baseline and to <50% (LLN)

was performed. These patients have both a significant drop in LVEF and an LVEF that falls

below the lower limit of normal and thus are the most likely to have “clinically significant”

changes. Thirteen (4%) patients on sunitinib vs. 4 (1%) on IFN- a met these criteria at some

point on study. The observed changes in LVEF occurred at a median of 111 days (range: 21-

207) after the start of sunitinib; however, the event occurred during the first month of treatment

in six patients. On the IFN arm, these changes occurred at a median of 122 days (range: 112 to i
194) and in no case occurred during the first month.

A<

For the sunitinib-treated patients with LVEF decreases of > 20% and to less than 50%, past
medical history, concomitant medications (both at baseline and added during the study), reported
adverse events, treatment interruptions and dose modifications were examined, and are
summarized in Table 14.
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Table 14—Sunitinib-Treated Patients with LVEF Declines > 20% and to < 50%

Comment -

Pt.# | Age | B/L Lowest | Action taken Relevant
Sex | LVEF LVEF PMHx/Medications*
(%) (%) A
18** |63 |62 35 Dose reduced to 37.5 LVEF 55% 4/25/05 CAD, hyperlipidemia,
M 9/28/04 | 1/28/05 | mg HTN, angioplasty
Meds: metoprolol,
valsartan, atorvastatin, ASA
205** | 60 | 66 38 Dose reduced from f'u MUGA 9d later EF 61%, hyperlipidemia
F. 2/8/05 8/30/05 | 37.5 mgto25 mg dose reduction AFTER this
209 55 165 43 1 week interruption LVEF 3 m later 68% HTN--lisinopril
M 2/7/05 6/6/05 and dose reduction to
37.5 mg
220 60 | 61 25 Drug discontinued Pt. had MI—see narrative below | HTN--HCTZ
F- 2/7/05 3/9/05 permanently ’
271 73 60 38 Noue (dose already No follow-up LVEF (last study | hypercholesterolemia
M- | 3/1/05 10/4/05 | reduced to 37.5 mg) 10/4/05)
LVEF 60—49—44—38
331~ |71 63 42 None LVEF during study: Hyperlipidemia, HTN,
M 3/16/05 | 4/29/05 63—42—57—63—50—50— CVA, LBBB, ischemic CM,
4456 PVD, CAD, afib
from 3/16 to 11/9 Meds: amiodarone,
carvedilol, warfarin,
irbesartan, fluvastatin,
ezetimibe, Omega-3
392 69 54 32 Treatment delayed 1 LVEF 50% 4 weeks later HTN, peripheral edema,
M 4/22/05 | 8/12/05 | week and dose CVA
reduced to 37.5 mg Meds: Dyazide (added on-
N study)
456 47 62 26 Dose reduced to 37.5 LVEF 67% 2 weceks later HTN—Ilisinopril, HCTZ
M 5/11/05 | 9/16/05 | mg .
461 49 54 31 Dose decreased to No subsequent LVEF data Hyperlipidemia, obesity
M 5/12/05 | 9/8/05 37.5 for C1 LVEF ' Meds: simvastatin
44%; tto S0 and | to .
37.5 for this event;
-atorvastatin added on-
study .
483 73] 68 47 Drug permanently LVEF 65% 10 days later Chest pain, dyspnea
M 5/3/05 | 6/20/05 | w/dt Meds: ASA
: Amlodipine and
metoprolol added for -
: HTN
525 66 | 51 25 Dose reduced to 37.5 | LVEF 50% 9/29/05 CAD s/p'MI, angina, HTN,
' M 6/2/05 “7/5/05 mg at next cycle (not ) hypercholesterolemia,
clearly attributed to CABG
LVEF change) Meds: Dyazide, lovastatin,
. diltiazem, NTG
637 65 153 30 Drug permanently w/d | No follow-up LVEF data; pt. No cardiac history or meds
M 6/20/05 | 7/26/05 had MI on ==~ - ' ]
643 27 | 60 36 Drug discontinued Death d/t PD < No cardiac history or meds
M 6/16/05 | 8/2/05 after first cycle for PD
(documented on
8/1/05)

*includes both baseline medications and those added prior to the abnormal LVEF
T AE table shows drug w/d 6/19 d/t fatigue, although event fatigue occurred on 7/1
** patient experienced treatment-emergent hypothyroidism on study
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* patient had no report of hypothyroidism, but was started on Synthroid while on study

Patient 220 was a 60 year old woman with a baseline LVEF of 61% and a history of
hypertension controlled with hydrochlorothiazide. Baseline blood pressure was 109/80. She
began treatment with sunitinib on 2/16/05. On 3/6/05, sunitinib was discontinued following a
diagnosis of myocardial infarction. LVEF was evaluated by MUGA on 3/9/05 and was 25%.
Following the MI, she was placed on nitroglycerin (started in March, 2005), nifedipine and
ramipril (start date 4/2/05). A follow-up MUGA was performed on 6/6/05 and demonstrated an
LVEF of 65%. '

None of these patients has symptoms of congestive heart failure such as peripheral edema or
weight increased reported as AEs. While 9 (69%) of them had fatigue reported as an AE, fatigue
was also very commonly reported (58%) in the sunitinib treated population as a whole.

Of note, three patients had an adverse event of hypothyroidism and/or had thyroid replacement
therapy added while on study. While the effects of the hypothyroid state on cardiac contractility
are described’; the role of hypothyroidism in the LVEF changes in these patients is unclear. It is
also unknown whether unrecognized subclinical hypothyroidism may play a role in the changes
in ejection fraction which occur in a subset of patients treated with sunitinib.

Congestive heart failure and left ventricular dysfunction were reported as AEs in one and three
patients treated with sunitinib, respectively. LV dysfunction events were grade 1 and 2, the
single patient (pt. 281) with CHF had a grade 3 event. On the interferon arm, one patient was
reported to have right ventricular dysfunction (grade 3) as an AE, and none developed congestive
heart failure. Peripheral edema was more common in sunitinib treated patients (12% vs. 4%);
because the incidence was higher than 10%, this is reported in section 7.1.5.4.

The sponsor also submitted additional data on several patients from study A6181006, in partial
fulfillment of a post-marketing commitment (PMC). Several patients on this study had a
markedly abnormal LVEF as the last available measurement. The sponsor was therefore be
asked to submit additional LVEF data for those patients, as well as clinical narratives detailing
additional cardiac evaluations performed, and treatments administered for congestive heart
failure. In addition, the sponsor was asked to submit LVEF data and clinical narratives for any
patient who, after the data cutoff for that submission, had a documented LVEF of < 40% and/or
signs and symptoms of cardiac failure. The specific requests of the PMC are documented below:

¢ The sponsor will submit follow-up LVEF data for patients 16, 46, and 81 on study 1006.
Case narratives should be submitted and should include additional cardiac evaluations
that were performed and treatments that were administered for congestive heart failure.
Additionally, the sponsor will submit LVEF data and clinical narratives for any patient
who, after the data cutoff for the initial NDA submission, had a documented LVEF of <
40% and/or signs and symptoms of cardiac failure. :

e The sponsor will submit comparative LVEF data for all patients enrolled on the adjuvant
RCC trial, E2805. : ‘
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Data from the requested case narratives were reviewed and are summarized below.

Patient 63 had a baseline LVEF of 51%, which dropped to 40% in cyele 10. The patient
had a history of hypertension. No symptoms suggestive of CHF were reported and no
action was taken with respect to study drug as a result of this event. The drug was
subsequently discontinued due to lack of efficacy and the patient had no further LVEF
data.

Patient 58 had a history of hypertension and a baseline LVEF of 50%. On study LVEF

was 2 49% until cycle 10 day 28 when the LVEF was 39%. Blood pressure at that time
was 165/91. The subject had trace pedal edema throughout the study period and no
worsening of the edema was reported. The cycle 11 dose was reduced to 37.5 mg; it is
unclear if this was related to the reduction in LVEF.

Patient 46 had a baseline LVEF of 57%. LVEF was 37% in cycle 2, 43% in cycle 3, 39%
in cycle 4 and 43% in cycle 6. Bilateral ankle edema was reported shortly before the
cycle 6 MUGA. The sunitinib dose was reduced twice, to 37.5 mg in response to the
cycle 3 LVEF and to 25 mg in response to the cycle 4 LVEF. During cycles 8, 10, and
12, LVEF was 60", 612% and 60%, respectively.

Patient 16 had a baseline LVEF of 51% and a history of hypertension. He experienced a.
decrease in LVEF to 38% in cycle 2 and to 29% in cycle 6. Treatment was delayed and

the dose reduced in response to the second event. During cycle 8 his LVEF was 43%.

One week later, he was hospitalized and treated surgically for spinal cord compression;

an ECG on admission showed changes consistent with anterolateral myocardial ;
infarction, which went unrecognized at that time. No further LVEF data are available;
however, the patient was considered “recovered” from reduced LVEF 71 days after his
last dose.

Patient 81 had a history of hypothyroidism and hyperlipidemia and a baseline LVEF of
65%. Cycle 4 LVEF was 37%. LVEF results in cycles 2, 6, 8 and 10 were all above
50%. There were no associated heart failure symptoms during the cycle 4 event and no
modifications in study medication were made as a result of the event. '

Patient 92 had a history of hypercholesterolemia and a baseline LVEF of 57%. Cycle 2
and 4 LVEF was 50%; in cycle 6, LVEF dropped to 37%. The sunitinib dose was
reduced to 37.5 mg in response to this event. No CHF symptoms were reported. LVEF
was 50% in cycle 8 and 45% in cycle 10.

Patient 94 had a history of aortic stenosis, hypertension, dyspnea on exertion and
myocardial infarction. Baseline LVEF was 63%; subsequent LVEF was 47-54% through
cycle 8. Cycle 10 LVEF was 38%. Edema of the lower extremities and dyspnea on
exertion were reported as ongoing at the time of the event. No additional LVEF data are
available and it is unclear whether the dose was modlﬁed in response to the event.
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* Patient 98 had a baseline LVEF of 56% and no prior history of cardiac disease. LVEF
dropped to 42% in cycle 6 and to 40% in cycle 8. Dose of the drug was reduced twice in
response to other adverse events (non-cardiac). There were no reported cardiac

. Symptoms.

In summary, changes in left ventricular ejection fraction, including those most likely to be
clinically significant, were more common in patients treated with sunitinib than in patients
treated with IFN. Many of these patients have a prior history of cardiovascular disease. In most:
cases, LVEF recovers following dose interruption, reduction, or in some cases, no action with
respect to study drug. While relatively few patients were reported to have CHF or left
ventricular dysfunction, this was also more common in patients treated with sunitinib, as was the
incidence of peripheral edema.  Although a causal link has not been established, the coincident
occurrence of hypothyroidism in 3/13 sunitinib-treated patients with the most severe changes in
LVEF suggests that further analysis of this association may be warranted.

7.1.4 Other Search Strategies

Not applicable.

7.1.5 Common Adverse Events

7.1.5.1 Eliciting adverse events data in the development program

Patients were queried for adverse events at each clinical visit during the study and at the end-of-
study or withdrawal visit. The investigator obtained and recorded on the CRF all observed or
volunteered adverse events, the severity (NCT CTCAE v. 3.0) of the events, and the
investigator's opinion of the relationship to the study treatment. Adverse events included adverse
drug reactions, illnesses with onset during the study, and exacerbation of previous illnesses. -
Additionally, the investigator recorded as adverse events any clinically significant changes in
physical examination findings and abnormal objective test findings (e.g., ECG, x-ray,
laboratory).

For all adverse events, the investigator pursued information adequate to determine both the

outcome of the adverse event and whether it met the criteria for classification as a
serious adverse event. Start and stop dates of adverse events were captured on the CRF.

7.15.2 Approﬁriateness of adverse event categorization and preferred terms

Adverse events were coded by verbatim term, and mapped to appropriate MedDRA terms.
Events were graded for severity according to the NCI CTCAE version 3.
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7.1.5.3 Incidence of common adverse events

The adverse event data include data from a single randomized trial in the indicated population.
A table summarizing the most common adverse events with a 10% incidence cutoff is contained
in section 7.1.5.4.

7.1.5.4 Common adverse event tables

- Sponsor’s Analysis:

Adverse events occurring in 10% or greater of either treatment arm were reported by the sponsor
in Table 28 of the study report (p. 113); these data are presented below (Table 15).
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Table 28. Number and Percent of Subjects who Experienced the Most Common
(2 10% Subjects) Adverse Events by Treatment Arm and Maximum NCI
CTCAE Grade Gmup (AT Population)

Sunitinib malate IFN-a
, (N = 375) (N = 360)
Preferred Termy Grade -7 Grade 3-8 Grade 1-2 Griide 3-§
Any Adverse Events 121 (32.3) 249 (66.4) 166 (46.1) 188 (52.2)
Diarrhea 196 (52.3) 22(5.9) 71 (19.7) 0¢0.0)
Fatigue - 180 (48.0) 35(9.3) 152 (42.2) 47¢13.1
Nausea ' 168 (44.8) 14(3.7) 129435.8) 5(1.4)
Dysgeusia ) 160 (42.7 0(0.0) 50139y Q(0.m
Anarexia 105 (28.0) 4(L.1y 96 (26.7) 6(1.7)
Voriting : 89237 15 (4.0 46 (12.8) 3(0.8)
Dyspepsia 101 26.%9) 3(0.8} 1439 0(0.0)
Hypertension » 67 (17.9% 34(9.1) 1233 1 (0.3)
Stomatitis _ 94 (25.1) . 3(0.8) 7(1.9) 103
Rash , 82219 3 (0.8) 29(8.1} 2(0.6)
Asthenia 52(13.9 26 (6.9 65(18.1) 20(5.6)
Palmar-plantar erythrodysesthesia syndrome 58(15.5) 19.0 I8 0¢0.0
Mucosal inflammation 70{18.7) 7(1.9) 4(1.1) 103
Headache 65(17.3) 3(0.8) 61 (16.9) 0 (0.0
Back pain ' §7(15.2) 1129 37 (10.3) 6(1L7)
Arthralgia 62 (16.5) 4(1L.D 59 (16.4} 1(0.3)
Dry skin 63 (16.8) 1(03) 23 (6.4) 0(0.0)
Pain in extremity 38(15.5y 5(1.3) 23(6.4) 4(L.D)
Cough : 60 (16.0) 2(0.5) 43(11.9) 0 (0.0)
Pyrexia ‘ 58 (15.5) 3(0.8) 129¢35.8) 0 (0.0)
Skin discoloration 60 (160 0(0.0y . 0(0.0) 0(0.0)
Thromboeytopenia 33(8.8) 26 (6.9) 7(1.9) 0¢0.0)
Constipation 59151 0 (0.0) 43 (11.9) 1(0.3)
Dyspoea 42(11L.2) 15 (4.0% 50 (13.9) 14.(3.9)
Hair color changes ' 54(14.4) 4 (0.0) 1{0.3) 0(0.0)
Neutropenia 26(6.9) 26 (6.9) 17¢4.7} 10 (2.8)
-Epistaxis - 48 (12.8) 4(1.1) 7(1.9) 00.0)
Abdominal pain - - o 39{10.4) 9(2.4) 23 (6.4) 3 (0.8}
Dry mouth . 44¢11.7) 0 (0.0} 25(6.9) 1(0.3)
Ejection fraction decreased 4 35(9.3) 9(2.4) 13 (3.6) 4(L1)
Anemia 32{8.5) 11 (2.9 36(10.9) 20 (5.6}
" Weight decreased - 43(1L1.5) 0(0.0) 5039 . 2006
Edema peripheral 40(10.7 2(0.5) (3 (3.6) 2(0.6)
lizomnia 41 (109 1(0.3) 31 (8.6} 0 (0.0}
Chills 38{10.1) 3(0.8) 108 €30.0) @ (0.0}
Otal pain 18 (10.1) 0(0.0} 2 (0.6) 0 (0.0)
Decreased appetite 36 (9.6) 2(0.5) 45(12.5) 00.0)
Myalgia _ 0E0 1¢0.3} 61 (16.9) 2(0.6)
Dizziness 27¢7.2) 1(0.3) 38 (10.6) 1(0.3)
Depression » 28 (1.5) 3 (0.0) 33 (10.6) 4.1
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FDA Analysis:

Table 16 describes adverse events occurring in at least 10% of patients treated with sunitinib.

Table 16--Adverse Events Occurring in 2 10% of Patients on the Sunitinib-Treated Arm

Sunitinib IFN-a
N=375 N=360
Adverse Event, n (%) Any Grade Any Grade
Grade 3/4 Grade 3/4

Any 370 (99) |250(67) |354(98) | 184(51)
Diarrhea 218 (58) |22(6) 72 (20) 0(0)
Fatigue 218 (58) [35(9) 199 (55) |50 (14)
Nausea 183(49) |16 (4) 136 (38) [5(1) .
Dysgeusia/ageusia 166 (44) | 0(0) 52 (14) 0(0)
Mucositis/stomatitis* - 162 (43) 12 (3) 14 (4) 2 (0.5)
Anorexia/decreased appetite 142(38) [6(2) - 145(40) | 7(2)
Bleeding (all sites) 112(30) |[10(3) 27 (8) 2(0.6)

Epistaxis 55 (15) 4(1) 7(2) 0(0)
Hypertension/blood pressure increased 111 (30) |36 (10) 13 (4) 1(0.3)
Vomiting ' ' 105(28) |[15(4) 51 (14) 3(1)
Dyspepsia 105(28) |[4(1) 14 (4) 0(0)
Rash 103(27) |3(0.8) 40 (11) 2 (0.6)
Thrombocytopenia/decreased platelets 84 (22) 36 (10) 10 (3) 0(0) .
Abdominal pain 83 (22) 10 (3) 44 (12) 5(1)
Asthenia : 7921) [27(D) 85 (24) 20 (6)
Palmar-plantar erythrodysesthesia 78 (21) 20 (5) 3(0.8)  |0(0)
Skin discoloration/yellow skin 72 (19) 0 (0) 0 (0) 0 (0)
Back pain 70 (19) 13 (3) 44(12) . 16(2)
Arthralgia 69 (18) 5(1) 60 (17) 1 (0.3)
Headache 68 (18) 3 (0.8) 61 (17) 0(0) -
Dry skin 67 (18) 1(0.3) 23 (6) 0(0) -
Pain in extrémity/limb discomfort 65 (17) 6(2) 28 (8) 4(1)
Cough 64 (18) 2(0.5) 45 (13) 0 (0)
Neutropenia/decreased neutrophils 63 (17) |39 (10) 38 (11) 8(2)
Pyrexia ‘ 62 (17) 3(0.8) 129(36) |0(0)
Constipation 60 (16) | 0(0) 44 (12) 1(0.3)
Dyspnea 58 (15) 15 (4) 65 (18) 14 (4)
Hair color changes 56 (15) 0(0) 1 (0.3) 0(0)
Anemia/hemoglobin decreased 53 (14) 29 (8) 60 (17) 7(2)
Dry mouth 45 (12) 0 (0) 26 (7) 1(0.3)
Weight decreased 45(12) - [ 0(0) 54 (15) 2(0.6)
Ejection fraction decreased 44 (12) 9(2) 17 (5) 4(1)
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Edema, peripheral 42 (11) 2(0.5) 15 (4) 2 (0.6)
Gastroesophageal reflux disease/reflux :
esophagitis ~ 42 (11) 0(0) 3 (1) 0(0)
Chills -. - {42 (11) 3 (0.8) 108 (30) |0(0)
Insomnia - - 42 (11) 1(0.3) 31(9) 0(0)
Flatulence 39 (10) 0 (0) 8(2) 0 (0)
Oral pain : 38 (10) 0 (0) 2 (0.6) 0 (0)
Glossodynia ' 37 (10) 0(0) 2 (0.6) 0 (0)

* includes mucositis, stomatitis, mucosal inflammation, mouth ulcer, nasal ulcer

7.1.5.5 Identifying common and drug-related adverse events

Based on frequency compared to interferon as well as the previously described safety profile of
sunitinib and mechanism of action, the following events are likely drug-related: gastrointestinal
events such as diarrhea, nausea, vomiting, dyspepsia, abdominal pain and flatulence;
myelosuppressive effects including thrombocytopenia and neutropenia; skin and hair changes
including skin discoloration, dry skin, hair color changes and rash; cardiovascular events such as
hypertension, decreased left ventricular ejection fraction and peripheral edema;
mucositis/stomatitis, oral pain and glossodynia; bleeding events, palmar/plantar
erythrodysesthesia and limb/extremity pain or discomfort. Additionally, although the incidence
is similar on the two arms, fatigue is likely a drug-related adverse event. Interferon commonly
causes fatigue, thus the similarity in incidence when compared to this drug does not rule out a
drug related effect.

7.1.6 Less Common Adverse Events

Table 17 describes events occurring in 4-9% of patiehts treated with sunitinib.
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Table 17—Less Common (4-9% Incidence on the Sunitinib Arm) Adverse Events

Sunitinib IFN-a
: N=375 N=360
Adverse Event, n (%) Any Grade | Grade 3/4 | Any Grade | Grade 3/4
Chest pain/discomfort 35(9) 2(1) 24 (7) 4(1)
Myalgia 33(9) 1(0.3) 64 (18) 2(1)
Alopecia : 132(9) 0(0) |31(9) 0(0)
Pharyngolaryngeal pain 32(9) 103) (712 0(0)
Paresthesia 31(8) 0(0) 5(1) 1(0.3)
Erythema - 31 (8) 1(0.3) 5(1) 0 (0)
Dehydration 30 (8) 8(2) 17 (5) 2 (1)
Depression/depressed mood 29 (8) 0 (0) 47(13) |51
Dizziness 28 (7) 1(0.3) 42 (12) 1(0.3)
Hemorrhoids 27 (7) 0 (0) 3(1) 0(0)
Face edema/swelling face 26 (7) 1(0.3) 1(0.3) 0 (0)
Nasopharyngitis 26 (7) 0(0) 4 (1) 0 (0)
Skin exfoliation 26 (7) 1(0.3) 4(1) 0 (0)
Neuropathy* ‘ 24 (6) 1(0.3) 12 (3) 1(0.3)
Shoulder pain 24 (6) 3(1) 15 (4) 0 (0)
Pleural effusion 19 (5) 5(1) 3(D) 3(1)
Lacrimation increased . 19 (5) 0(0) 0 (0) 0 (0)
Visual disturbance** 17 (5) 0 (0) 9 (3). 0 (0)
Dysphonia 17 (5) 00 .13 0 (0)
Chromaturia 16(4) |00 1(0.3) 0 (0)
Dysphagia 16 (4) 4 (1) 3(1) 0 (0)
Flank pain 15 (4) 0(0) 9(3) 0 (0)
Confusional state 14 (4) 72) 93) 0 (0).
Nasal congestion . 14 (4) 0 (0) 7(2) 0 (0)

* includes the term “neuropathy”, and peripheral neuropathies (both sensory and motor)
**also includes vision blurred and visual acuity reduced

Other less cdmmon AEs of interest:
Endocrine: In nonclinical studies, thyroid and adrenal glands were identified as target organs of

toxicity for sunitinib.

Hypothyroidism was reported in 11 patients (3%) treated Wlth sunitinib (mcludmg one grade 3)
vs. 1 patient (0.3%) treated with [FN- «
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The potential for adrenal toxicity in humans was evaluated prior to initial NDA submission and
is reviewed under NDA 21-968. In the current study, no patients treated with sunitinib and one
patient treated with IFN- a was reported to have treatment-emergent adrenal insufficiency.

Pancreatitis:
- Increases in amylase and lipase are commonly seen in patients treated with sunitinib. Therefore,
the number of patients with pancreatitis reported as an AE was analyzed. There were 5 patients

(1.3%) with pancreatitis reported in the sunitinib group (one grade 3) and one patient (0.3%)
with pancreatitis in the IFN- a group.

Fungal Infections:

Eleven patients (3%) treated with sunitinib developed fungal infections, while no patients treated
with IFN- o were reported to have fungal infections. For those patients in whom a location was
specified, all were superficial (groin, mouth). One fungal infection was reported as
“widespread™; this was the only grade 3 event in this category. There were no reports of
fungemia or fungal pneumonia.

Herpetic infections:

Herpes simplex infections were reported in 11 patients (3%) treated with sunitinib and one
patient treated with IFN- a (0.3%). Herpes zoster infections were reported in 3 patients (0.8%)
treated with sunitinib and no patients treated with IFN- a. Allinfections were grade 1/2. 3

e

Renal failure/insufficiency:

Nine patients (2.4%) treated with sunitinib vs. three patients (0.8%) treated with IFN had renal
insufficiency or failure reported as AEs. Worst grade was 3/4 in 3 sunitinib patients and 2 IFN-
o patients.

Thromboses:

On the sunitinib arm, four patients (1%) experienced deep venous thrombosis (DVT), and four
(1%) developed pulmonary embolism (PE). On the interferon arm, one patient (0.3%) developed
DVT and four developed PE (1%).
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7.1.7 Laboratory Findings

7.1.7.1 Overview of laboratory testing in the development program

Hematology (including red blood cell count, hemoglobin, hematocrit, mean corpuscular volume,
platelet count and white blood cell count and differential) and chemistry (including total and
direct bilirubin, ALT, AST, alkaline phosphatase, LDH, CK, amylase, lipase, total protein,
albumin, globulin, sodium, potassium, chloride, carbon dioxide, calcium, phosphorus, BUN,
creatinine, uric acid and glucose) parameters were evaluated at baseline, cycle 1 days 14 and 28,
and cycles 2-4 day 1 and 28. For subsequent cycles, hematology labs were drawn on days 1 and
28 and chemistries were onrday 1 only. Both chemistry and hematology labs were performed at
end-of-study or withdrawal, and during post-treatment follow-up as necessary for unresolved
adverse events.

7.1.7.2 Selection of studies and analyses for drug-control comparisons of laboratory values

Laboratory data from the randomized, [FN- « controlled trial A6181034 were evaluated. There
are no placebo controlled laboratory data in patients with renal cell carcinoma.

7.1.7.3 Standard analyses and explorations of laboratory data

Hematology Abnormalities

Grade 3/4 neutropenia, leucopenia and thrombocytopenia were more common in patients
receiving sunitinib, while anemia and lymphopenia were more commonly observed in IFN-a
patients.

Sponsor’s analysis:

Patients experiencing treatment-emergent grade 3 and 4 hematology abnormalities were reported A
by the sponsor in the clinical study report Table 33 (p. 127), shown below in Table 18..

Table 18—Hematologic Abnormalities '(Spon.sor’s Analysis)
Number and Percent of Subjects with Shifts from Grade < 2 at Baseline to

Grade 2 3 Post-Baseline for Hematology Variables in All Cycles Combined (AT
Population) » 4 '

Suni alate d
Variable (N=373) (l&%&ﬂ}
ANC : © 43¢1LS) 24(6.7)
Hemoglobin 129 15 (4.2)
Lymphocytes _ 44{10.7) 73 (20.3)
Platelets s Tr A 4¢0.0)
WBC , : 18 (4.8} 8¢2.2}

i ot 2w om o o
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FDA Analysis:

This analysis includes patients with grade 3/4 abnormalities on study, regardless of missing

baseline assessments, is presented in Table 19.

Table 19—Treatment-Emergent Grade 3/4 Hematologic Abnormalities

Sunitinib n=375 IFN-a n=360
Laboratory Parameter, n (%) | Grade 3/4 | Grade 4 | Grade 3/4 { Grade 4
Granulocytes ' 44 (12) 3(0.8) |24(D) 0 (0)
Lymphocytes 41 (11) 4(1) 77 (21) 6(2)
Platelets 30 (8) 2(0.5) 10(0) 0(0)
Total white blood cells 19 (5) 0 (0) 8(2) 0 (0)
Hemoglobin 11 (3) 1(02) [16(4) |2(0.6)
Creatinine:

Thirty-seven percent of patients on both arms had a creatinine value above the upper limit of
normal at screening. One patient on each arm had a grade 3/4 increase in creatinine on study.

-However, smaller increases in creatinine were more commeon. Creatinine values of 2 2 mg/dl in
patients with a baseline value of < 2 mg/dl occurred in 35 sunitinib-treated patients (9%) and 21
IFN- a patients (6%). Of these, 30 of the sunitinib patients and 17 IFN- « patients had a baseline
creatinine that was above the upper limit of normal (but less than 2 mg/dl).

Amylase/lipase: _

Treatment-emergent grade 3/4 changes in amylase occurred in 16 sunitinib-treated patients (4%)
and six IFN- a patients (2%); Treatment-emergent grade 3/4 changes in lipase occurred in 57
sunitinib-treated patients (15%) and 19 IFN- a patients (5%). Pancreatitis as an adverse event
was less common (see 7.1.6). '

Bilirubin: :

Total bilirubin was elevated to grade 3 in 3 sunitinib patients (1%) and no IFN- « patients. All 3
subsequently recovered to normal. This elevation was largely due to increases in indirect
bilirubin. None of the patients had a history of liver metastases; one had a mildly abnormal
bilirubin at baseline. Alkaline phosphatase. was normal in all cases. AST/ALT were also
normal in two of the cases, they were mildly abnormal in one case. All three patients had an
isolated grade 3 abnormality, but lesser abnormalities were noted in other cycles. Bilirubin
values tended to be highest on day 28 of a cycle (the last day of dosing), and lower on day 1 of
the following cycle (following a two week rest period).

Sodium: . A
Grade 3/4 treatment-emergent hyponatremia occurred in 19 patients receiving sunitinib (5%) vs.
8 patients receiving IFN- a (2%). Hypematremia was less common (one sunitinib patient and
two [FN- a patients). '
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Potassium:
Hyperkalemia grade 3/4 occurred in 10 sunitinib-treated patients (3%) and 15 IFN patients (4%).
Hypokalemia grade 3 occurred in two patients (one sunitinib, one IFN).

AST:

Six patients on each arm had grade 3/4 treatment-emergent increases in AST. Five of the six had
normal baseline AST and either a single isolated abnormal AST or 2 non-sequential abnormal
values with the remaining AST measurements normal. A single patient treated with IFN had a
mildly abnormal baseline AST and several grade 3 abnormalities on study.

ALT:

Ten sunitinib patients (3%) and six IFN- a patients (2%) experienced treatment-emergent grade
3/4 elevations in ALT. Many of these patients had multiple abnormal values on study (with one
or two reaching grade 3 or 4 toxicity). A single patient (pt 324) experienced grade 4 ALT.- This
‘was a sunitinib treated patient with a normal baseline ALT which rose to 1020 in the first cycle.
This was the last laboratory value available for this patient, who was subsequently withdrawn
from the study due to lack of efficacy.

Uric acid:
Thuty—elght patients on the sunitinib arm (10%) vs. 16 on the [FN- a arm (4%) had treatment—
emergent grade 4 elevations in uric acid (there were no grade 3 elevations).

Alkaline phosphatase:
Grade 3/4 elevations occurred in 6 (1.6%) sunitinib vs. 4 IFN— a patlents (1.1%).

Glucose:
Hyperglycemia (grade 3) occurred in 8 sunitinib (2%) vs. 17 IFN- a patients (5%).

7.1.8 Vital Signs

7.1.8.1 Overview of vital signs testing in the development pfogram

Vital signs, including pulse, blood pressure, temperature and respiratory rate, were evaluated in
each patient at baseline, days 1 and 28 of each cycle and at end of study or withdrawal.

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

Vital signs were evaluated in the IFN controlled study A6181034.
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7.1.8.3 Standard analyses and explorations of vital signs data

Hypertension is a commonly reported adverse reaction in patients receiving sunitinib. Patients
who experience severe elevations in blood pressure are of particular concern due to the increased
likelihood of end-organ damage. The vital signs data was therefore evaluated for patients
experiencing the most severe elevations in blood pressure, defined here as a systolic blood
pressure (sbp) of >200 mm Hg and/or a diastolic blood pressure (dbp) of > 110 mm Hg.

Twenty patients on sunitinib (5%) vs. two patients (0.5%) on IFN experienced severe elevations
in blood pressure meeting the above criteria.. Of the twenty sunitinib patients, 17 had elevations
in dbp to > 110 mm Hg, with only on of these patients also reported as having an sbp > 200 mm
Hg. The remaining three patients had sbp > 200 mm Hg without an increase in dbp > 110 mm
Hg, but two those had dbp of > 100 mm Hg. Only one patient (pt. 162) met these criteria at more
than one visit while on study.

Eighteen on the twenty sunitinib patients were on anti-hypertensive medications during the

study. Nine of these patients were on anti-hypertensives at baseline (including two who started
them immediately before beginning study therapy). Of those, seven had additional anti-
hypertensive medications added on study. Eleven patients were not on anti-hypertensive drugs at
baseline but began them on study.

The incidence of bradycardia on study was also evaluated. Twenty-seven patients had a pulse of
< 50 at some point on study, including 21 (6%) on the sunitinib arm and six (2%) on the IFN
arm. Of these, four sunitinib patients and one IFN patient also had bradycardia at baseline; the
incidence of treatment-emergent bradycardia was 5% (17/375) on the sunitinib arm and 1%
(5/360) on the IFN arm.

7.1.9 Electrocardiograms (ECGs)

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

Pre-clinical safety pharmacology studies, in vivo and in vitro, identified potential cardiac
conduction system effects. The in vitro studies indicated that sunitinib and its active metabolite -
SU012662 blocked the hERG potassium ion channel with an ICso of 266 nM and 4100 oM,
respectively. In vivo, corrected QT was increased by 20-50 msec in monkeys.

On the phase 3 study (A618 1034), ECGs were obtained at baselme and day 28 1 in patients on
both the sunitinib and IFN arms of the study.

A thorough QT study was also submitted and was reviewed by the Interdisciplinary Review
Team (IRT) for the review: of Thorough QT Studies. Study A6181005 was designed to assess
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the effects of high peak plasma concentrations of sunitinib + SU012662 on the QTc interval in
subjects with advanced solid tumors. The positive control was moxifloxacin.

7.1.9.2 Selection of studies and analyses for overall drug-control comparisons

QTc was evaluated in both the phase 3 study and in a thorough QT study (A6181005). Data
from the MRCC study was reviewed by the DDOP Medical Reviewer and the IRT-TQT; data
from the TQT study were reviewed primarily by the IRT-TQT.

7.1.9.3 Standard analyses and explorations of ECG data

A6181034:
Triplicate ECGs were performed at baseline, on day 28 of cycle 1 and when clinically indicated
thereafter. Change from baseline to day 28 is summarized in Table 20.

Table 20--Change in QTcF on Study A6181034

Sunitinib IFN-a
: N=375 N=360
Change from baseline in QTcF, mean (msec) 8 3.8
Standard deviation (range) 23.7(-9541t0117.3) {24.2 (-85.6 to 116.3)

Eleven sunitinib treated patients (2.9%) and 8 IFN treated patients (2.2%) had CTCAE grade 2

changes in QTc (> 470-500 msec or a change in QT of > 60 msec). One sunitinib patient and no

IFN-« patients had a QTC of > 500 msec (grade 3). There was one report in a sunitinib-treated

patient of grade 4 QT prolongation listed as an adverse event; the event resolved after treatment

discontinuation. There is no corresponding ECG record of the QT interval at the time of the -
event. .

A6181005: .

" This study was reviewed by the IRT-TQT. A summary of the study design and review
conclusions are presented here.

This study was a single-blind study in patients with advanced solid tumors. Patients underwent
serial electrocardiogram (ECG) assessments on Day -1, then received a single dose of
moxifloxacin on Day 1 and a single dose of placebo on Day 2, followed by a 1-week course of
SUO011248 (loading dose (LD) on Days 3 and 9, maintenance dose on Days 4-8). In order to
minimize the probability of inducing nausea and or vomiting, all subjects were pretreated with
intravenous granisetron (1 mg) prior to dosing on Days 3 and 9. Granisetron was also
administered to subjects on Day 2 (placebo only day) in order to assess its effect on ECG. Two
loading dose levels were evaluated in this study. The first group received 150 mg as the loading
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dose on day 3 and day 9, and the second group received 200 mg loading doses on days 3 and 9.
Both groups received 50 mg maintenance doses on days 4, 5, 6, 7 and 8.

The study design is displayed in Figure 6.

Figure 6: Schematic of Study A6181005 Study Design

(Reproduced from Spensor, Figure S1, page 3)
ECGs were recorded in triplicate at the time points described in Table 21.

Table 21—Highlights of Schedule of Interventions

Study Day 1 1 2 3 48 9
Intervention Baseline Moxiflozacin | Placebo. | Loadingdose | Dailydose: | Loading dose:
400 mg 150 or 200 mg 50 mg 150 or 200 mg
12Lead | Record ECGS® | Record ECGs® | Record | Record ECGS® | Not collected | Record ECGs® |
ECGs : ECGs* '
PK Samples | Not collected Not Not Collected® | Notcollected |  Coflected®™
collected callected - :
Meal Standard Standard™® | Standard'™® | Standard" Standard” Standard™ |
Instructions :
*predose (x3), 2.4, 6. 8, 12, 16 and 24 hrs postdose
*predose (Obr), and 3,4, 7,9, 12 and 24 hr post-dose. Two additional blood samples collected at 72 and 168 hours
post Day 9 dose.
*# Standardized meals given after dose adeninistration, at 4 hrs and 9 hrs after dosing. Light snack given at 7 and 12
brs after dosing.

{Derived from Spenser, Table 1, page 67)

Results (IRT-QOT):

Table 21 (Table 8 of the IRT report) displays a summary of the results for maximum mean
changes from baseline in QTc following sunitinib on day 3 and day 9.

as”

An effect on QTc (defined as a mean placebo-adjusted change of > 10 msec with a 90% CI upper
limit > 15 msec) was observed on Day 3 using the within-day baseline correction method, and on
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by

Day 9 using both baseline correction methods (see table above). The maximum mean placebo
‘adjusted change from (time-matched) baseline QTcF was 14.5 msec (90% CI: 9.5 - 19.5) at

therapeutic levels of sunitinib (day 3) and was 20.3 msec (90% CI: 13.4 —27.1) at supra-
therapeutic (2-fold higher than therapeutic) levels of sunitinib.

Table 21—Changes in QTcF on Study A6181005 (IRT Report)

Tahle 8. Summary of Maximum Mean Placebo-Adjusted Changes from Baseline in QTcF
and QTS Following Dosing with Sunitinik — Day 3 and Day 9 — All Patients Combined

(Evaluable and IT Populations).
*  Baseline Maxinmm Mean
Parameter Paprnlatmn Correction N Time Placebo-Adjusted W% CI'
Method (i}  Change from Baseline *

Day3
QTcF (mzec) Evaluable Within-day 24 24 145 a5, 193
QTcF (pxec) Evaluable Time-matched 24 24 96 41, 151
QTcF (mzec) 0T Wthin-day 47 24 119 86, 152
QTcF (arec) HT Tmoe-mstched 47 24 69 33 104
QTS {prec) Evaluable Within-day 24 24 127 81, 173
QTcS (mzec) Evahuable Time-matched 34 p. 74 24, 1135

Day 9 ’
QTcF (neecy  Evaluable Within-day 24 24 203 134, 271
QTcF (mrec) Evaluable Tmematched 24 24 154 84, 124
QTcF (nxec) T - Withm-day 43 24 177 129 226
QTcF (nxec) ur Tinsmatched 43 24 127 81 173
QTS (msec) Evaluable Withm-day 24 4 192 123, 161
QTS (msec) Timemaiched 24 24 139 70, 209

Evalushle

{Reproduced from Sponsar, Table 12, page 115)

IRT-TQT recommended changes to the labeling based on TQT results;

In the HIGHLIGHTS Section:

WARNINGS AND PRECAUTIONS

e Prolonged 'QTc intervals occurred at therapeutic concentrations. Torsade de Pointes has

been observed in <0.1% of patients. Use with caution in patients at higher risk for
developing QT interval prolongation. When using SUTENT, the prescriber should

consider periodic monitoring of on-treatment electrocardiograms. (5.3)

In the Full Prescribing Information:
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Under WARNINGS AND PRECAUTIONS SECTION:
5.3 QT Interval Prolongation ' '

QT interval prolongation was investigated in a trial with 24 evaluable patients, aged 20-87 years,
with advanced malignancies. At therapeutic plasma concentrations, the maximum QTcF
(Fridericia’s Correction) mean change from (within-day) baseline was 14.5 msec (90% CI: 9.5 -
19.5 msec). At approximately twice therapeutic concentrations, the maximum QTcF mean
change from (within-day) baseline was 20.3 msec (90% CI: 13.4 —27.1 22.4 msec).
Moxifloxacin (400 mg) used as a positive control showed a 5.6 msec maximum mean QTcF
change from baseline. No subjects experienced an effect on the QTc¢ interval greater than Grade
2 QTc >500 msec (Grade 2, CTCAE v.3.0). No patient in this study presented with a cardiac
arrhythmia.

At therapeutic plasma concentrations, SUTENT has been shown to prolong the QTcF interval,
which QT interval prolongation may lead to an increased risk for ventricular arrthythmias
including Torsade de Pointes. Torsade de Pointes has been observed in <0.1% of SUTENT
exposed patients. SUTENT should be used with caution in patients with a known history of QT
interval prolongation, patients who are taking antiarrhythmics, or patients with relevant pre-
existing cardiac disease, bradycardia, or electrolyte disturbances. When using SUTENT, the
prescriber should consider periodic monitoring of on treatment electrocardiograms and

“electrolytes. Concomitant treatment with strong CYP3A4 inhibitors, which may increase
sunitinib plasma concentrations, should be used with caution and dose reduction of SUTENT
should be considered.

There are no new data for sections 7.1.10 to 7.1.16; the information provided below was
excerpted from the initial NDA review of 21-968. :

'7.1.10 Immunogenicity

Not applicable.

~ 7.1.11 Human Carcinogenicity

Carcinogenicity studies were not conducted and are not necessary to support the safety of the drug
for the proposed advanced renal cell carcinoma indication. :

7.1.12 Special Safety Studies

Not applicable.
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7.1.13 Withdrawal Phenomena and/or Abuse Potential

Although a systematic study has not been conducted to investigate withdrawal, sunitinib has not
been observed to produce physical or psychological dependence in subjects with cancer.

Sunitinib has not been studied (in animals or humans) for its potential for abuse, tolerance, or
physical dependence. Given the nature of a malignant disease, it is unlikely that sunitinib can be
associated with drug abuse. '

7.1.14 Human Reproduction and Pregnancy Data

As angiogenesis is a critical component of embryonic and fetal development, inhibition of
angiogenesis following administration of sunitinib may result in adverse effects on pregnancy.
Sunitinib was evaluated in pregnant rats and rabbits for effects on embryo-fetal development
when administered during organogenesis. Embryolethality and developmental abnormalities
were observed in rats at the dose of 5 mg/kg/day. In rabbits, embryolethality was also observed
at 5 mg/kg/day, while developmental effects were observed at a dose of 1 mg/kg/day or higher.
Developmental effects in rats consisted of increased incidence of fetal skeletal malformations
and in rabbits, cleft lip was observed at 1 mg/kg/day and cleft lip and cleft palate was observed at

5 mg/kg/day.

No clinical studies with sunitinib have been conducted in pregnant women, and intrauterine
exposure was not reported during clinical studies of sunitinib. (Information on pregnancies -

- occurring during clinical trials is tracked by Pfizer regulatory safety surveillance and is stored in
the sponsor’s regulatory safety databases.) Based on non-clinical data, sunitinib should not be
taken during pregnancy or by any woman who is not using adequate contraception, unless the
potential benefit justifies the potential risk to the fetus. If the drug is used during pregnancy, or if
the patient becomes pregnant while receiving this drug, the patient should be apprised of the
potential hazard to the fetus. Women of childbearing potential should be advised to avoid
becoming pregnant while receiving treatment with sunitinib.

Sunitinib and its metaboli‘te, SU012662, are excreted in rat milk. However, it is not known
whether sunitinib or SU012662 are excreted in human milk. Because drugs are commonly

excreted in human milk and because of the potential for SAEs in nursing infants, women should
be advised against breastfeeding while taking sunitinib.

7.1.15 Assessment of Effect on Growth

No clinical studies of sunitinib have been performed in a pediatric population.

7.1.16 Overdose Experience

No overdose of sunitinib was reported in completed clinical studies.
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Treatment of sunitinib overdose should consist of general supportive measures (no specific
antidote is known for treating the effects of sunitinib overdose). If indicated, elimination of
unabsorbed drug can be achieved by forcing emesis or by gastric lavage.

7.1.17 Postmarketing Experience

No new safety issues have been identified based on the post-marketing experience.

7.2 Adequacy of Patient Exposure and Safety Assessments

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

7.2.1.1 Study type and design/patient enumeration

The safety evaluation relied on data from a single, randomized trial of 750 patients with
metastatic renal cell carcinoma, who were randomized 1:1 to receive either sunitinib or IFN-a
(375 patients per arm). The major weakness of this study in evaluating safety is the lack of
placebo controlled data; there are no placebo controlled trials for sunitinib in renal cell
carcinoma, although a placebo controlled trial was performed n patlents with gastrointestinal
stromal tumors.

7.2.1.2 Demographics

The demographics of the treated population adequately represent the demographiés of patients
with this disease.

7.2.1.3 Extent of exposure (dose/duration)

- The median duration of treatment for patients on the sunitinib arm was 5.6 months (median 169
days, min 13 days/ max 469 days), with a median number of cycles started of 4 (min 1, max 11).
The median duration of treatment for patients on the IFN-a arm was 4.1 months (medlan 123.5
days, min 4 days/ max 410 days), with a median number of cycles started of 3 (min 1, max 10)

Average (mean) daily dose administered was 47.7 mg for sunitinib (median = 50 mg) and 7.6
MU for IFN- a (median= 8.2 MU). The median relative dose intensity [(total dose
administered/total dose assigned)* 100] was 100% in both arms, however, the mean relative dose
intensity was 97.1% vs. 95.9% in the sunitinib vs. [FN- o arms, respectively.
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7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety

Not applicable.

7.2.3 Adequacy of Overall Clinical Experience

Three hundred and seventy five patients with metastatic renal cell carcinoma were treated with
sunitinib on study A6181034. An additional 169 patients with MRCC were treated on the two-
single-arm trials which served as the basis for the accelerated approval of sunitinib in January
2006. Thus, across the three studies, safety data from 544 patients with MRCC have been
reviewed. While there is no placebo controlled data for the MRCC patient population, such data
are available in the GIST indication (202 patients were treated with sunitinib and 102 with
placebo in that study). :

7.2.4 Adequacy of Special Animal and/or In Vitro Testing

No special animal or ir vitro testing was performed.

7.2.5 Adequacy of Routine Clinical Testing

Routine clinical testing of safety parameters was adequate and appropriate for the stage of
development.

7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup

The metabolic, clearance and interaction workup was evaluated with the original NDA
submission and was adequate

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

The evaluation for potential adverse events was adequate. The clinical significance.of the
observed changes in left ventricular ejection fraction is currently being performed as a sub- study
- of an NCI-sponsored, placebo controlled trial in the adjuvant treatment of renal cell carcinoma.

7.2.8 Assessment of Quality and Completeness of Data

The databases evaluated in the safety review were complete and of good quality.
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7.3 Summary of Selected Drug-Related Adverse Events, Important Limitations of
Data, and Conclusions

Common drug-related adverse events included GI events [diarrhea (58% sunitinib vs. 20%
IFN)), nausea (49% vs. 38%), mucositis (43% vs. 4%), vomiting (28% vs. 14%), dyspepsia (28%
vs. 4%), abdominal pain (22% vs. 12%), gastroesophageal reflux (11% vs. 1%), oral pain (10%
vs. 1%), glossodynia (10% vs. 1%) and flatulence (10% vs. 2%)], bleeding (30% vs. 8%),
hypertension (30% vs. 4%), dermatologic events [rash (27% vs. 11%), skin discoloration (19%
vs. 0%), dry skin (18% vs. 6%), and hair color changes (15% vs. <1%)], palmar-plantar
erythrodysesthesia (21% vs. 1%), limb pain (17% vs. 8%), decreases in cardiac ejection fraction
" (12% vs. 5%), and peripheral edema (11% vs. 4%). Although the incidence of fatigue is not
higher in patients treated with sunitinib, the similarity in incidence of fatigue to patients treated
with IFN (58% vs. 55%), a well known cause of fatigue, makes it likely that fatigue is also
related to sunitinib. ‘

Grade 3/4 adverse events more common on the sunitinib arm included hypertension (10% vs.
<1%), diarrhea (6% vs. 0%), palmar-plantar erythrodysesthesia (5% vs. 0%), nausea (4% vs.
1%), vomiting (4% vs. 1%), mucositis (3% vs. 1%), and bleeding (3% vs. 1%).
Less common adverse events that are likely drug related include pharyngeolaryngeal pain (9% vs
2%), paresthesias (8% vs. 1%), erythema (8% vs. 1%), hemorrhoids (7% vs. 1%), facial edema
(7% vs. 1%), nasopharyngitis (7% vs. 1%), skin exfoliation (7% vs. 1%), neuropathy (6% vs.
3%), pleural effusion (5% vs. 1%), lacrimation increased (5% vs. 0%), dysphonia (5% vs. 1%),
“chromaturia (4% vs. <1%), dysphagia (4% vs. 1%), and hypothyroidism (3% vs. <1%).

 Patients receiving sunitinib were more likely to develop signiﬁcant‘éhanges in LVEF and/or
clinical evidence of ventricular dysfunction. Thirteen patients on sunitinib (4%) and four on
IFN-a (1%) experienced declines in LVEF of > 20% from baseline and to below 50%. One

patient who received sunitinib was diagnosed with congestive heart failure and three patients
were diagnosed with left ventricular dysfunction.

Grade 3/4 laboratory abnormalities which are more common in sunitinib-treated patients include
. hematologic abnormalities {neutropenia (12% vs. 7%), thrombocytopenia (8% vs. 0%), and

leucopenia (5% vs. 2%)], increased lipase (15% vs. 5%), increased amylase (4% vs. 2%),
hyponatremia (5% vs. 2%), hyperuricemia (10% vs. 4%) and hyperbilirubinemia (1% vs. 0%).

7.4 General Methodology

7.4.1 Pooling Data Across Studies to Estimate and Compare Incidence

Not applicable.

7.4.2 Explorations for Predictive Factors
Not applicable.
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7.4.3 Causality Determination

Causality determination was based on the following factors:
e Incidence of the event compared to control
e Knowledge about the drug’s safety profile based on the adverse reaction data from the
placebo controlled GIST study and prior MRCC studies
¢ Plausibility based on the drug’s mechanism of action (MOA), and known toxicities of
agents with similar MOA
¢  Preclinical toxicology results

8 ADDITIONAL CLINICAL ISSUES

8.1 Dosing Regimen and Administration

The recommended starting dose and schedule for sunitinib in MRCC is 50 mg orally once daily
for four consecutive weeks, followed by a two week rest period (the 4/2 schedule). Dose
reductions to 37.5 mg or # mg daily on the 4/2 schedule are appropriate in the setting of
intolerable toxicity. b(4)

8.2 Drug-Drug Interactions

No new data regarding drug-drug interactions were provided.

8.3 'Special Populations

A hepatic impairment study was submitted and reviewed by the clinical pharmacology review
team. Patients with mild to moderate hepatic dysfunction were studied and did not have
significantly different exposure to sunitinib compared to patients with normal hepatic function.
The following statement was added to the labeling:

“Sunitinib and its primary metabolite are primarily metabolized by the liver. Systemic
exposures after a single dose of SUTENT were similar in subjects with mild or moderate (Child-
Pugh Class A and B) hepatic impairment compared to subjects with normal hepatic function.
SUTENT was not studied in subjects with severe (Child-Pugh class C) hepatic impairment.
Studies in cancer patients have excluded patients with ALT or AST >2.5 x ULN or, if due to
liver metastases, >5.0 x ULN. No dose adjustment is required when administering SUTENT to
patients with Child Pugh Class A or B hepatic impairment. “
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8.4 Pediatrics

To date, sunitinib has not been studied in pediatric patients. A proposed pediatric study request
was submitted by the sponsor to the IND on July 1, 2005 and a formal Written Request was

- made by FDA on October 6, 2006. A pediatric protocol was submitted to the IND on November
22,2006, entitled “A Phase 1 Study of Sunitinib (SU11248), an Oral Multi-Targeted Tyrosine
Kinase Inhibitor, in Children with Refractory Solid Tumors”.

This dose-escalation study will be performed in pediatric patients aged 2-21 years with refractory
solid tumors for which there is no known curative therapy or therapy proven to prolong survival ~
with an acceptable quality of life. : :

Plans for further clinical development in pediatric patients have been described by the sponsor as
follows. ¥

“The first Phase 2 study would be conducted in pediatric patients with GIST since efficacy has
been demonstrated in adult patients with this disease. GIST tumors in pediatric patients are
driven by KIT and PDGFR, which lead to tumor formation just as in adult patients.

There is strong scientific rationale to evaluate patients with anaplastic astrocytoma and
glioblastoma multiform since these tumors tend to over-express PDGFR and are highly vascular
tumors that may respond to agents that inhibit angiogenesis.

 b(4)

- . —  Finally, in nonclinical animal
studies relatively high levels of sunitinib were found in brain tissue indicating that it was able to
penetrate the blood-brain barrier.”

8.5 Advisory Committee Meeting

_ No advisory committee meeting was held to discuss this application.

8.6 Literatire Review

No additional information regarding the efficacy or safety of sunitinib was obtained via literature
feview. o ’

8.7 Posfmarketing Risk Management Plan

There have been no changes to the postmarketing risk management plan.

8.8 Other Relevant Materials
Not applicable.
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9 OVERALL ASSESSMENT

9.1 Conclusions

Study A6181034 is a randomized, open label trial in patients with treatment-naive metastatic
renal cell carcinoma. Seven hundred and fifty patients were randomized 1:1 to receive either
sunitinib or IFN-a. Sunitinib was given at a starting dose of 50 mg orally once daily for 4 weeks,
followed by a two week rest period (4/2 schedule). IFN-a was given subcutaneously on three
nonconsecutive days per week at a starting dose of 3 MU per dose during the first week, 6 MU
per dose the second week and 9 MU per dose thereafter.

Three hundred and seventy-five patients were randomized to each arm. The two treatment arms
were well balanced for baseline demographic characteristics, including age, gender, and race.
Patients were required to have some component of clear cell histology and most (90%) had
undergone prior nephrectomy. The median number of sites of dlsease was two: common sites
included lung, lymph nodes, bone and liver.

For the primary analysis of PFS in the ITT population based on independent review data, there
were 96 events (25.6%) of progression or death on the sunitinib arm compared with 154 events
(41.1%) of progression or death on the IFN arm. Median PFS was 47.3 weeks (95% CI 42.6,
50.7) for sunitinib-treated patients and 22.0 weeks (95% CI 16.4, 24.0) for patients treated w1th
IFN; the hazard ratio was 0.415 (95% CI .320, 0.539, p<0.000001). These results were
supported by three sensitivity analyses of PFS. Overall survival data were not mature at the time
of the second interim analysis.

Overall response rate was also improved on the sunitinib arm compared to the IFN arm, with an
ORR 0f27.5% (95% CI 23.0%, 32.3%) vs. 5.3% (95% CI 3.3%, 8.1%). The response rate noted
on the sunitinib arm is similar to the response rates seen in two single-arm trials of sunitinib in
patients with cytokine-refractory MRCC.

The updated response data from study A6181006 include an ORR (all partial responses) of 34%
(95% CI1 25.0, 43.8) as evaluated by the core radiology laboratory, which was the protocol-
specified primary analysis. Duration of response data are not mature (the median has not been
reached with nine failures and 27 censored patients); the lower bound of the 95% CI was
reported as 42 weeks. A

Common drug-related adverse events included GI events [diarrhea (58% sunitinib vs. 20%
IFN)), nausea (49% vs. 38%), mucositis (43% vs. 4%), vomiting (28% vs. 14%), dyspepsia (28%
vs. 4%), abdominal pain (22% vs. 12%), gastroesophageal reflux (11% vs. 1%), oral pain (10%
vs. 1%), glossodynia (10% vs. 1%) and flatulence (10% vs. 2%)], bleeding (30% vs. 8%),
hypertension (30% vs. 4%), dermatologic events [rash (27% vs. 11%), skin discoloration (19%
vs. 0%), dry skin (18% vs. 6%), and hair color changes (15% vs. <1%)], palmar-plantar
erythrodysesthesia (21% vs. 1%), limb pain (17% vs. 8%), decreases in cardiac ejection fraction
(12% vs. 5%), and peripheral edema (11% vs. 4%). Although the incidence of fatigue is not
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higher in patients treated with sunitinib, the similarity in incidence of fatigue to patients treated
with IFN (58% vs. 55%), a well known cause of fatigue, makes it hkely that fatigue is also
related to sunitinib.

Grade 3/4 adverse events more common on the sunitinib arm included hypertension (10% vs.
- <1%), diarrhea (6% vs. 0%), palmar-plantar erythrodysesthesia (5% vs. 0%), nausea (4% vs.
1%), vomiting (4% vs. 1%), mucositis (3% vs. 1%), and bleeding (3% vs. 1%).

Less common adverse events that are likely drug related include pharyngeolaryngeal pain (9% vs
2%), paresthesias (8% vs. 1%),.erythema (8% vs. 1%), hemorrhoids (7% vs. 1%), facial edema
(7% vs. 1%), nasopharyngitis (7% vs. 1%), skin exfoliation (7% vs. 1%), neuropathy (6% vs.
3%), pleural effusion (5% vs. 1%), lacrimation increased (5% vs. 0%), dysphonia (5% vs. 1%),
chromaturia (4% vs. <1%), dysphagia (4% vs. 1%), and hypothyroidism (3% vs. <1%).

Patients receiving sunitinib were more likely to develop significant changes in LVEF and/or
clinical evidence of ventricular dysfunction. Thirteen patients on sunitinib (4%) and four on
IFN-o (1%) experienced declines in LVEF of > 20% from baseline and to below 50%. One
patient who received sunitinib was diagnosed with congestive heart failure and three patients
were diagnosed with left ventricular dysfunction.

Grade 3/4 laboratory abnormalities which are more common in sunitinib-treated patients include
hematologic abnormalities [neutropenia (12% vs. 7%), thrombocytopenia (8% vs. 0%), and
leucopenia (5% vs. 2%)], increased lipase (15% vs. 5%), increased amylase (4% vs. 2%),
hyponatremia (5% vs. 2%), hyperuricemia (10% vs. 4%) and hyperbilirubinemia (1% vs. 0%).

X
A

9.2 Recommendation on Regulatory Action

The Division of Drug Oncology Products, Office of Oncology Products, Center for Drug

* Evaluation and Research, Food and Drug Administration recommends conversion of this
application for sunitinib for the treatment of advanced renal cell carcinoma (RCC) to regular
approval. This recommendation is based on a clinically and statistically robust improvement in
progression-free survival in patients receiving sunitinib as first-line treatment of metastatic renal
cell carcinoma (MRCC) compared to those patients receiving interferon-o (IFN- a).

9.3 Recommendation on Postmarketing Actions
9.3.1 Risk Management Activity
This drug will be prescribed by physicians familiar with the management of toxicity associated

with the use of anti-neoplastic agents. Unusual toxicities that are seen with sunitinib, including
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hypertension, bleeding, changes in left ventricular ejection fraction and dermatologic effects, will
be described in the labeling.

9.3.2 Required Phase 4 Commitments

There is one remaining outstanding required phase 4 commitment from the initial NDA
approval:

¢ The sponsor will submit comparative LVEF data for all patients enrolled on the adjuvant
RCC trial, E2805. . :

FDA, Pfizer and NCI (the sponsor of this ECOG study) have discussed and implemented a sub-
study design to further characterize changes in left ventricular ejection fraction in patients
receiving sunitinib compared to those receiving placebo. It is anticipated that data from this sub-
study will be available in 2011.

Additionally, one prior commitment, to provide efficacy data from study A6181034 has been
partially fulfilled. The commitment required data including PFS, ORR, duration of response and
OS to be submitted. While ORR and PFS data have been submitted, duration of response and
OS data were not mature. The submission of these data, when mature, will be the subject of an
additional PMC.

e The sponsor will submit the complete study report and datasets with the final statistical
analysis of overall survival and duration of response for study A6181034.

9.3.3 Other Phase 4 Requests

9.4 Labeling Review

Major changes to the labeling included:
e Conversion to PLR format
¢ Adding safety and efficacy data obtained from study A6181034
e Updating the data on QT prolongation and torsade de pointes
e Adding data obtained from the hepatic impairment study

.9.5 Comments to Applicant

None.
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1 Executive Summary
1.1 Conclusions and Recommendations

On 10 August 2003, the sponsor submitted an application to evaluate the efficacy
of single-agent SU011248 (Sunitinib, SUTENT®) in patients with progressive
metastatic renal cell carcinoma who were refractory to 1 prior cytokine therapy
(IFN, IL-2, or IFN + IL-2). The application was for accelerated approval and the
primary efficacy endpoint was the objective response rate (ORR). It was based
primarily on data from the Phase II pivotal study, A6181006. Supportive data
were provided from the Phase II study (RTKC-0511-014) in the same patient
population. The FDA granted accelerated approval for Sunitinib (SUTENT®) on
26 January 2006 for advanced renal cell carcinoma (RCC).

For the purpose of converting the accelerated approval to a regular approval, the
sponsor submitted efficacy and safety data from a confirmatory Study A6181034,
“A Phase 3, Randomized Study of SU011248 versus Interferon-o (IFN-a) as First
Line Systemic Therapy for Patients with Metastatic Renal Cell Carcinoma”. The
submission No. 003 included an interim analysis for ORR and the submission No.
005 included an interim analysis for Progression-Free Survival (PFS).

Primary efficacy analysis of Study A6181034 is PFS analysis for the I[TT
population as assessed by the independent imaging core laboratory. At the time of
data cutoff for the interim PFS analysis (15 November 2005), 750 subjects were
randomized: 375 in the Sunitinib arm and 375 in the IFN-¢ arm. The PFS analysis
included 96 events-(25.6%) for PFS in the Sunitinib arm and 154 events (41.1%)
for PFS in the IFN-a arm. Estimated medians of PES in the Sunitinib arm and the
IFN-a arm were 47.3 weeks and 22.0 weeks respectively. The hazard ratio for
recurrence or death in the Sunitinib arm, as compared with the [FN-a arm, was
0.415 (p-value <0.000001). -

At the time of PFS analysis, the analysis for the ORR based on the core imaging
laboratory results identified 103 (27.5%) versus 20 (5.3%) partial responses on
Sunitinib versus IFN-q, respectively; of these subjects, 16 (15.5% subjects with
responses) vs. 0 (0.0% subjects with responses) subsequently progressed or died.
Median duration of response (DR) was 40.9 weeks (95% CI: 30. 1 to 54.1 weeks)
on Sunitinib. Duration of response on IFN-a could not be calculated because no
subjects had subsequent progression or death.

The submitted data support the claim based on PFS analysis. Whether the
endpoint and the size of the effect on the primary endpoint in Study A6181034 are
adequate for converting the accelerated approval to a regular approval is deferred
to clinical judgment.
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1.2  Brief Overview of Clinical Studies

Study A6181034 is a randomized, multi-center, international, phase 3 study
evaluating the efficacy and safety of single-agent Sunitinib compared to IFN-a in
patients with treatment-naive MRCC. Patients are randomized 1:1 to the treatment
arms. Patients received treatment with either Sunitinib in repeated 6-week cycles,
consisting of 4 weeks of 50 mg daily administration followed by 2 weeks of rest
(Schedule 4/2), or IFN-a, administered as a subcutaneous injection on.3 non-
consecutive days each week.

1.3 Statistical Issues and Findings

For the purpose of converting the accelerated approval to a regular approval, the
sponsor submitted efficacy and safety data from Study A6181034, “A Phase 3,
Randomized Study of Sunitinib versus Interferon-o (IFN-a) as First Line
Systemic Therapy for Patients with Metastatic Renal Cell Carcinoma”

Statistical Issues:

According to the protocol, PFS data were censored on the day following the date
of the last on-treatment (including 28 day follow-up period) tumor assessment
documenting absence of PD for subjects who did not have objective tumor
progression and who did not die due to any cause while on treatment or who were
given anti-tumor treatment other than the study treatment or were removed from
treatment prior to documentation of objective tumor progression. It was shown in
the PFS analysis that the lack of radiographic monitoring of patients after the 28
day follow-up caused a convergence of two PES curves at about 48 to 50 weeks.

"

The lack of radiographic monitoring of patients after the 28 day follow- -up was.
also the reason for the convergence of two time-to-progression (TTP) curves at
about 48 to 50 weeks.

The second interim analysis was for PFS analysis which was planed when
approximately 354 events have occurred (approximately 75% of the total number
of events expected). As of the data cutoff date (15 November 2005) for the
interim PFS analysis, 750 subjects had been randomized in Study A6181034;
these 750 subjects comprised the ITT population. Three hundred seventy-five
subjects were randomized to the Sunitinib arm, and 375 were randomized to the
IFN-o arm. Two hundred fifty PFS events were independently confirmed. '
Assuming a 2-sided test with the observed number of events (250), accounting for
the one prior ORR interim analysis that occurred after 83 PFS events had been
observed, and using the Lan-DeMets spending function approach with an
O'Brien-Fieming 2-sided boundary for efficacy only, computing the boundary for
the observed number of events at the time of the interim PFS analysis, the lower



limit of the log-rank statistic that would indicate stopping for efficacy would be
2.875 and the nominal significant level was 0.0042. The observed log-rank
statistic was 6.8524 and the observed p-value was less than 0.000001:

Because the data were not yet mature, median OS had not been achieved on either
treatment arm. The hazard ratio for OS was 0.650 (95% CI: 0.449 t0 0.942; p =
0.0219); which was not statistically significant based on the stopping boundaries
for this interim analysis. Accounting for the one prior ORR interim analysis that
occurred after 29 deaths had been observed, and using the Lan-DeMets spending
function approach with an O'Brien-Fleming 2-sided boundary for efficacy only,
computing the boundary for the observed number of events at the time of the'
interim PFS analysis, the nominal significant level for OS was 0.0001. The
observed p-value was 0.0219.

Secondary analyses were tested at a significance level of 0.05. No adjustments
and no prioritization were planned for multiple testings/comparisons in secondary
hypothesis tests.

Findings:

Primary efficacy analysis is PFS analysis for the ITT population as assessed by
the independent imaging core laboratory. Two hundred fifty PES events were
independently confirmed. An unstratified log-rank test was performed to
compare PFS between the Sunitinib arm and the IFN-o arm in the ITT population.

The PFS analysis for the data collected until the cut-off date of November 15,
2005 included 96 events (25.6%) for PES in the Sunitinib arm and 154 events

(41.1%) for PFS in the IFN-a arm. Medians of PFS in the Sunitinib arm and the

IFN-0 arm were 47.3 weeks and 22.0 weeks respectively. The hazard ratio for

recurrence or death in the Sunitinib arm, as compared with the IFN-a arm, was
0.415 (p-value <0.000001).

" The results from the unstratified log-rank test are presented in the Table 1 (same
- as reported by the sponsor).

Table 1. Primary Efficacy PFS Analysis in ITT Population

_ ; Sunitinib ' IFN-a
Number of patients (ITT) 375 375
Number of events (%) : - 96 (25.6%) 154 (41.1%)
Median' (weeks), 95% CI 47.3, (42.6,50.7) 22.0,(16.4, 24.0)
Unstratified Logrank test ) P<0.000001 '
Hazard ratio (95% CI)° ~ 0415(0.32,0.54) °

I Kaplan-Meier Estimates; % Hazard Ratio for recurrence or death in the Sunitinib arm, as
compared with the IFN-a arm.



2 Introduction

2.1 Overview

For the purpose of converting the accelerated approval to a regular approval, the
sponsor submitted efficacy and safety data from Study A6181034, “A Phase 3,
Randomized Study of Sunitinib versus Interferon-a (IFN-a) as First Line
Systemic Therapy for Patients with Metastatic Renal Cell Carcinoma”.

2.1.1 Background

Growth of malignancies depends on cell-to-cell communication by directly
triggering and maintaining the abnormal growth of malignant cells, and by
indirectly driving the growth of supportive cells, such as the vasculature, upon
which tumors depend. A

Examples of the direct effect of cell-to-cell communication on oncogenesis
include hormone-dependent prostate and breast tumors. In these tumors,
malignant cells are oversensitive to circulating levels of hormones (testosterone
and estrogen, respectively), and blockade of the production of hormone or of the
hormone receptors are important therapeutic strategies in these diseases.
Approximately 25 to 30% of breast cancers have amplification of the gene for the
- human epidermal growth factor-like receptor 2 (HER?2) and/or over-express the
gene product (HER2), and over-expression of HER2 has been associated with
poor prognosis. In recent years, therapy has become more focused on signal
transduction at the molecular level. Use of a targeted, humanized antibody against
HER?2 (trastuzumab or Herceptin®), in combination with chemotherapy, has
resulted in significantly prolonged survival and increased objective responses,
revolutionizing the treatment of HER2+ breast cancer. More recently, a
molecularly targeted receptor tyrosine kinase (RTK) inhibitor (imatinib mesylate
or STI571) has demonstrated efficacy in 2 tumor types; in gastrointestinal stromal
tumors (GISTs) by its action on c-kit, an RTK constitutively activated by
mutation in these tumors, and in chronic myeloid leukemia, through its inhibition
of BCR-ABL, a constitutively active tyrosine kinase expressed in these

patients. These findings suggest that agents targeted at specific second-messenger
pathway abnormalities will continue to be developed as important therapeutic
options in cancer patients.

Tumor growth also involves cell-to-cell communication indirectly by supporting
the growth of neovasculature in growing tumors and metastases. In recent years,
angiogenesis inhibitors have become important topics of research in oncology.
Tumors without adequate vascularization become necrotic and/or apoptotic, and
the number of microvessels in a primary tumor has been found to have prognostic
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significance in several tumor types. Three growth factors that have been
implicated in angiogenesis are vascular-endothelial growth factor (VEGF),
platelet-derived growth factor (PDGF), and fibroblast growth factor (FGF). Each
of these growth factors has more than 1 receptor; VEGF acts through 2 receptors,
VEGFR Types | and 2; PDGF acts through 2 receptors, PDGFR-a and PDGFR-

B ; and FGF has multipie forms that act on multiple FGF-receptors and their

splice variants. Blockade of VEGFR2 has been shown to inhibit tumor _
growth in vivo and in vitro, and PDGF and FGF receptor expression have been -
identified in a variety of tumor types

Sunitinib is a novel, small-molccule inhibitor of the PDGF and VEGF receptors,
FLT-3, and c-kit. Sunitinib is expected to have therapeutic value both directly, by
inhibition of RTKs on cancer cells, and indirectly, by inhibiting angiogenesis via
PDGF and VEGF receptor inhibition. Consistent with its biochemical activity,
Sunitinib inhibits the ligand-dependent tyrosine phosphorylation and the in vitro

mitogenic response of human umbilical vein endothelial cells stimulated with

VEGF, PDGF receptor-expressing NIH-3T3 cells stimulated with PDGF, and
MO7E acute myeloid leukemia cells stimulated with stem cell factor. The sponsor
reports that the oral administration of Sunitinib induces stasis or regression of
large, established tumors in preclinical models, and its anti-tumor activity is
associated with a reductlon of tumor microvessel density. The sponsor reports
Sunitinib also inhibits the growth of metastases in preclinical models.

With the exception of surgery and cytokine based treatment, there is currently a
lack of therapies with a proven survival benefit. The response rate in patients
treated with interleukin (IL)-2 and interferon-a (IFN-d) is low and responses are
rarely durable. Combinations of IL-2 and IFN-a have been studied, but have not
shown an overall survival advantage over monotherapy.

A

Of the 7 patients with metastatic RCC (MRCC) who were treated with Sunitinib
on the Schedule 4/2 (4 weeks daily treatment followed by 2 weeks rest in repeated

- 6-week cycles) within the context of the Phase 1 program, 3 patients received 50

mg daily, 3 patients received 75 mg daily, and 1 patient received 100 mg every
other day. All patients had received at least 1 prior anti-tumor therapy, and 5 had
been treated with at least 1 prior cytokine-based therapy. The sponsor reports that
the evidence of objective partial response (PR), without unacceptable toxicity,
was observed in 4 patients with advanced RCC. In a Phase 2 study of 63 MRCC
patients using Schedule 4/2, 23 patients (37%) had confirmed PRs. Per sponsor’s
reports, these observed responses in the Phase 1 and 2 setting with Schedule 4/2,
along with the acceptable safety profile of Sunitinib at 50 mg daily, the high
tumor vascularization, and the known expression of VEGFR and PDGFR in
MRCC, provided clinical justification to further investigate the safety and
efficacy of Sunitinib in patients with MRCC in a randomized clinical trial.
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The. sponsor submitted an application to evaluate the efficacy of single-agent
Sunitinib in patients with progressive metastatic renal cell carcinoma who were
refractory to 1 prior cytokine therapy (IFN, IL-2, or IFN + IL-2) on 10 August
2005. This application was for accelerated approval and the primary efficacy
endpoint was the objective response rate (ORR). It was based primarily on data
from the Phase II study, A6181006. Supportive data were provided from the
Phase II study (RTKC-0511-014) in the same patient population. The FDA
granted accelerated approval for Sunitinib on 26 January 2006 for advanced renal
cell carcinoma (RCC). On 20 December 2005, the FDA also granted a regular
approval for Sorafenib for the treatment of patients with advanced renal cell
carcinoma.

- In the current submission, for the purpose of converting the accelerated approval

to a regular approval, the sponsor submitted efficacy and safety data from Study
A6181034, “A Phase 3, Randomized Study of Sunitinib versus Interferon-a as
First Line Systemic Therapy for Patients with Metastatic Renal Cell Carcinoma™.

~2.1.2 Statistical Issues

According to the protocol, PFS data were censored on the day following the date
of the last on-treatment (including 28 day follow-up period) tumor assessment
documenting absence of PD for subjects who did not have objective tumor
progression and who did fot die due to any cause while on treatment or who were
given anti-tumor treatment other than the study treatment or were removed from
treatment prior to documentation of objective tumor progression. It was shown in
the PFS analysis that the lack of radiographic monitoring of patients after the 28
day follow-up caused a convergence of two PFS curves at about 48 to 50 weeks.

The lack of radiographic monitoring of patients after the 28 day follow-up was
also the reason for the convergence of two time-to-progression (TTP) curves at
about 48 to 50 weeks. '

The second interim analysis was for PFS analysis which was planed when
approximately 354 events have occurred (approximately 75% of the total number
of events expected). As of the data cutoff date (15 November 2005) for the

interim PFS analysis, 750 subjects had been randomized in Study A6181034;

these 750 subjects comprised the ITT population. Three hundred seventy-five
subjects were randomized to the Sunitinib arm, and 375 were randomized to the
IFN-o arm. Two hundred fifty PFS events were independently confirmed.
Assuming a 2-sided test with the observed number of events (250), accounting for
the one prior ORR interim analysis that occurred after 83 PFS events had been
observed, and using the Lan-DeMets spending function approach with an
O'Brien-Fleming 2-sided boundary for efficacy only, computing the boundary for
the observed number of events at the time of the interim PFS analysis, the lower



limit of the log-rank statistic that would indicate stopping for efficacy would be
2.875 and the nominal significant level was 0.0042. The observed log-rank
statistic was 6.8524 and the observed p-value was less than 0.000001.

Because the data were not yet mature, median OS had not been achieved on either
treatment arm. The hazard ratio for OS was 0.650 (95% CI: 0.449 t0 0.942; p =
0.0219); which was not statistically significant based on the stopping boundaries -
for this interim analysis. Accounting for the one prior ORR interim analysis that
occurred after 29 deaths had been observed, and using the Lan-DeMets spending
function approach with an O'Brien-Fleming 2-sided boundary for efficacy only,
computing the boundary for the observed number of events at the time of the
interim PFS analysis, the nominal significant level for OS was 0.0001. The
observed p-value was 0.0219. '

Secondary analyses were tested at a significance level of 0.05. No adjustments
. and no prioritization were planned for multiple testings/comparisons in secondary
hypothesis tests.

22 Data Sources

Data used for review is from the following electronic submissions: the submission
No. 003 received on March 31, 2006 (the network path _

WCDSESUB \EVSPROD\NDA021968\0025) and the submission NO. 005
received on August 9, 2006 (the network path
\\CDSESUBI1\EVSPROD\NDA021968\021968.ENX).

3 Statistical Evaluation
3.1 Evaluation of Efficacy

As of the data cutoff date (15 November 2005) for the interim PFS analysis, 750
subjects had been randomized in Study A6181034; these 750 subjects comprised
the ITT population. Three hundred seventy-five subjects were randomized to the
Sunitinib arm, and 375 were randomized to the IFN-a arm.

3.1.1 Study Design

Study A6181034 was a randomized, multi-center, international, phase 3 study of
Sunitinib vs. IFN-q as first-line therapy in subjects with MRCC. Subjects received
treatment with either Sunitinib in repeated 6-week cycles, consisting of 4 weeks
of 50 mg daily Sunitinib administration followed by 2 weeks off treatment
(Schedule 4/2), or IFN-cc, administered as a subcutaneous injection on 3 non-
consecutive days each week. An open-label study was necessitated by the
differing routes and administration for the 2 treatment arms.
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The primary endpoint of this study is PFS. Disease progression and other
endpoints based on objective tumor measurements were reviewed by an
independent, third-party imaging laboratory that was blinded to the treatment
assignment.

Reviewer’s Comments:

The sponsor designed Study A6181034 for the purpose of converting the
accelerated approval to a regular approval.

3.1.2 Study Objectives

The primary objective of Study A6181034 was to compare the PFS associated
with Sunitinib versus that associated with Interferon-o (IFN-o) for the first-line
treatment of subjects with metastatic renal cell carcinoma.

Secondary objectives included the following:

e To compare the objective response rate (ORR) associated with sunitinib
malate versus that associated with IFN-a for the first-line treatment of
MRCC

e To compare the overall surv1val (OS) associated with sunitinib malate
versus that associated with [FN-a for the first-line treatment of subjects
with metastatic renai cell carcinoma

e To compare the time to tumor progression (TTP) associated with sunitinib
malate versus that associated with IFN-a for the first-line treatment of
subjects with metastatic renal cell carcinoma

3.1.3 Efficacy Endpoints

Progression-Free Survival (PFS) was defined as the time from randomization to
first documentation of objective tumor progression or to death dueto any cause,
which ever occurs first. Tumor response and progression was confirmed by an
independent imaging core laboratory.

If tumor progression data included more than | date, the first date was used. PFS
was calculated as (first event date- the date of -

randomization +1)/7. PFS data was censored on the day followmg the date of the
last on treatment (including 28 day follow-up period) tumor assessment
documenting absence of progressive disease for patients who did not have
objective tumor progression and who did not die due to any cause while on
treatment or who were given anti-tumor treatment other than the study treatment
prior to observing objective tumor progression. Patients lacking an evaluation of
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tumor resporse after randomization had their event time censored on the date of
randomization with a duration of 1 day. ‘

Time-to-Tumor Progression (TTP) was defined as the time from randomization
to first documentation of objective tumor progression. If tumor progression data
included more than 1 date, the first date was used. TTP was calculated as (first
‘event date- the date of randomization +1)/7. TTP data were censored on the day
following the date of the last on treatment (including 28 day follow-up period)
tumor assessment documenting absence of progressive disease for patients who
did not have objective tumor progression while on treatment or who were given
anti-tumor treatment other than the study treatment prior to observing objective
tumor progression. Patients lacking an evaluation of tumor response after
randomization had their event time censored on the date of randomization with a
duration of 1 day.

Overall confirmed objective response rate (ORR) was defined as the
proportion of patients with confirmed complete response (CR) or confirmed
partial response (PR) according to the Response Evaluation Criteria in Solid
Tumors (RECIST), relative to all randomized patients. Confirmed responses are
those that persist on repeat imaging study >4 weeks after initial documentation of
response. Third-party review and qualification were performed retrospectively by
the core laboratory. Patients who did not have on-study radiographic tumor re-
evaluation or who died, progressed or dropped out for any reason prior to
reaching a CR or PR were counted as non-responders in the assessment of ORR.
Overall survival (OS) was defined as the time from date of randomization to date
of death due to any cause. OS was calculated as (the event date — the date of
randomization +1)/7. For patients who were alive, their survival times were
censored at the last date they are known to be alive. Patients lacking data beyond -
the day of randomization had their survival times censored at the date of .
randomization with a duration of 1 day. Death was determined from AE data
(where the outcome is death) or from follow-up contact data (where the patient
current status is death, or the patient is alive). Patients crossing over to the
Sunitinib treatment arm after discontinuing treatment with IFN-a were included in
the OS analyses as per their original randomization.

Duration of response (DR) was defined as the time from the first documentation
of objective tumor response to the first documentation of objective tumor
progression or to death due to any cause, whichever occurs first. If tumor
progression data included more than 1 date, the first date was used. Duration of
tumor response was calculated as (the end date for DR — first CR or PR that is
subsequently confirmed +1)/7. DR data were censored on the day following the
date of the last on treatment (including 28 day follow-up period) tumor -
assessment documenting absence of progressive disease for patients who did not
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have objective tumor progression and who did not die due to any cause while on
treatment or who were given antitumor treatment other than the study treatment
prior to observing objective tumor progression. DR was calculated for the
subgroup of patients with objective response.

DR was planned to be determined from oncologic assessment data (where data.
meet the criteria for PD or where the investigator assesses the patient as having
PD), from the EOS evaluation (where reason for discontinuation is ‘Lack of
efficacy’), or from AE data (where the outcome is death).

Reviewer’s Comments:

According to the protocol, PFS data were censored on the day following the date
of the last on-treatment (including 28 day follow-up period) tumor assessment
documenting absence of PD for subjects who did not have objective tumor
progression and who did not die due to any cause while on treatment or who were
given anti-tumor treatment other than the study treatment or were removed from
treatment prior to documentation of objective tumor progression. It was shown in
the PFS analysis that the lack of radiographic monitoring of patients after the 28
day follow-up caused a convergence of two PFS curves at about 48 to 50 weeks.

3.1.4 Sample Size Considerations

A total of 471 PFS events were required for a 2-sided, unstratified log-rank test
with an overall 2-sided significance level of 0.05 and power of 0.90 to detect a
35% improvement in median PFS from 20 weeks to 27 weeks in patients
eandomized to receive Sunitinib. Applying a 1:1 randomization and a planned
accrual period of 12 months, a minimum follow-up period of 4 months, and an
expectation that approximately 5% of patients might be lost to follow-up within 6
months, it was estimated that 690 patients needed to be enrolled in order to
observe 471 events by the end of the minimum follow-up period. The nominal
significance level for the interim and final efficacy analyses were determined by
using the Lan-DeMets procedure with an O’Brien-Fleming stopping rule. The
final analysis was planned when the 471st events are observed.

The sample size described above also allowed the assessment of differences in the
secondary endpoint of OS with a high level of significance. A total of 390 events
were required for a 2-sided, unstratified log-rank test with an overall 2-sided
significance level of 0.05 and power of 0.85. This assumed a 35.7% improvement
(hazard ratio 0.74 [the Sunitinib vs. the IFN-a arm]) in median OS from 56 weeks
to 76 weeks in patients randomized to receive Sunitinib, a minimum follow-up
period of approximately 12 months. The estimated sample size of 690 patients for
PFS would also be sufficient to observe the 390 events needed for comparing
median OS. " ’

12
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Two interim analyses were planed. The planned first interim analysis was for
ORR analysis after the first 250 patients would have completed at least 3 cycles of
treatment (slightly more than one-third of the total number of patients expected to
enroll in the study). The planned second interim analysis was for PFS analysis
when approximately 354 events would have occurred (approximately 75% of the
total number of events expected). '

Reviewer’s Comments:

At the time of data cutoff for the interim ORR analysis (4 July 2005), 253 subjects
were randomized: 129 in the Sunitinib arm and 124 in the IFN-o arm.

As of the data cutoff date (15 November 2005) for the interim PFS analysis, 750
subjects (compared to planned 690 patients) had been randomized in Study
A6181034; these 750 subjects comprised the ITT population. Three hundred
seventy-five subjects were randomized to the Sunitinib arm, and 375 were
randomized to the IFN-o arm. Two hundred fifty PFS events (compared to
planned 354 events) were independently confirmed.

3.1.5 KEfficacy Analysis Methods

The primary efficacy analysis was based on the ITT population which includes all
subjects who were randomized, with study drug assignment designated according
to initial randomization, regardless of whether subjects received study drug or
received a different drug from that to which they were randomized. This study
would be considered a positive trial if the unstratified log-rank test for PFS is
significant at a 2-sided significance level of 0.05 in favor of Sunitinib. Estimates
of time-to-event endpoints were obtained using Kaplan-Meier methods.

Complete response rates (CR), partial response rates (PR), and the ORR were

- assessed by calculating 2-sided 95% confidence intervals based on the binomial '

distribution.

Reviewer’s Comments: -

Secondary analyses were tested at a significance level of 0.05. No adjustments
and no prioritization were planned for multiple testings/comparisons in secondary
hypothesis tests.

3.1.6 Sponsor’s Results and Statistical Reviewer’s Findings/ Comments
As of the data cutoff date (15 November 2005) for the interim PFS analysis, 750

subjects had been randomized in Study A6181034; these 750 subjects comprised
the I'TT population. Three hundred seventy-five subjects (50%) were randomized
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to the Sunitinib arm, and 375 (50%) were randomized to the IFN-a arm. The ITT
population is the primary population for evaluating all efficacy endpoints as well

as subject characteristics.

3.1.6.1 Baseline Characteristics

The baseline Characteristics of the overall population are presented in Table 2.

Table 3. Baseline Characteristics of the Patients in the Study A6 181034

Characteristic Sunitinib INF-a
(N=375) (N=375)
JAge —yr
Mean (SD) 60.6 (10.1) 60.1 (9.5)
Median (Range) 62.0 (27-87) 59.0 (34-85)
Age grouped — no. (%)
<65 223 (59.5) 252 (67.2)
+65 152 (40.5) 123.(32.8)
ISex — no. (%)
Male 267 (71.2) 269 (71.7)
Female 108 (28.8) 106 (28.3)
Race — no. (%)
Caucasian 354 (94.4) 340 (90.7)
Black 4(1.1) 9(2.9)
Oriental/Asian 7(1.9) 12(3.2)
Others 10(2.7) 14(3.7)
[ECOG performance-status — no. (%)
0 231 (61.6) 229 (61.1)
1 144 (38.4) 142 (37.9)
2 0 (0.0) 4(L.Y
ILDH — no. (%)
>1.5xULN 15 (4.0) 20 (5.3)
<L.5xULN 360 (96.0) 338 (90.1)
Missing 0 (0.0) 17 (4.5)
- [Hemoglobin — no. (%)
<LLN 198 (26.1) 121 (32.3) -
- 2LLN 277 (73.9) 238 (63.5)
Missing 0(0.0) 16 (4.3)
[Corrected Calcium — no. (%)
>10 mg/dL 29 (1.7) 17 (4.5)
<10 mg/dL 346 (92.3) 342 (91.2)
Missing 0(0.0) 16 (4.3)
[Time since initial diagnosis — wks ) :
Median (Range) 45.7 (0.6-1278.7) W44 (1.3-1115.1)
Metastatic sites — no. (%)
Lung = 292 (71.9) 298 (79.5)
Lymph Nodes 218 (58.1) 198 (52.8)
Bone 112 (29.9) 112 (29.9)
Liver 99 (26.4) 90 (24.0)
Visceral Organs 63 (16.8) 63 (16.8)
* Local Recurrence 63 (16.8) 56 (14.9)
Soft Tissue 159 (15.7) 56 (14.9)
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Reviewer's Comments:

In the overall patient population the baseline characteristics appear to be balanced
between the two treatment arms. However, there were more missing values in the
control arm with respect to LDH, hemoglobin and corrected calcium.

3.1.6.2 Primary Efficacy Analyses

Progression-free Survival Analysis

Primary efficacy analysis is PFS analysis for the ITT population as assessed by

the independent imaging core laboratory. Two hundred fifty PES events were
independently confirmed. An unstratified log-rank test was performed to
compare PFS between the Sunitinib arm and the IFN-a arm in the ITT population.

The PFS analysis for the data collected until the cut-off date of November 15,
2005 included 96 events (25.6%) for PFS in the Sunitinib arm and 154 events
(41.1%) for PES in the [FN-a arm. Medians of PES in the Sunitinib arm and the
IFN-a arm were 47.3 weeks and 22.0 weeks respectively. The hazard ratio for

recurrence or death in the Sunitinib arm, as compared with the [FN-a arm, was

0.415 (p-value < 0.000001).

The results from the unstratified log-rank test are presented in the Table 4 (same
as reported by the sponsor). The Kaplan-Meier curves for the ITT population are

illustrated in Figure 1.

Table 4. Primary Efficacy PFS Ahalysis in ITT Population

Sunitinib IFN-a
Number of patients (ITT) - 375 375
Number of events (%) 96 (25.6%) 154 (41.1%)
Median' (weeks), 95% CI 47.3, (42.6,50.7) 220, (16.4, 24.0)
Unstratified Logrank test P<0.000001
Hazard ratio (95% CI)* 0.415(0.32, 0.54)

I Kaplan-Meier Estimates; *: Hazard Ratio for recurrence or death in the Sunitinib arm, as

coimpared with the IFN-o arm.
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Figure 1: Kaplan-Meier Curves for PFS in the ITT Population
(Source: Figure 14.1.1.1.1 in the sponsor’s CSR)

Reviewer’s Comments:

Assuming a 2-sided test with the observed number of events (250), accounting for
the one prior ORR interim analysis that occurred after 83 PES events had been
observed, and using the Lan-DeMets spending function approach with an
O'Brien-Fleming 2-sided boundary for efficacy only, computing the boundary for
the observed number of events at the time of the interim PES analysis, the lower
limit of the log-rank statistic that would indicate stopping for efficacy was 2.875
and the nominal significant level was 0.0042. The observed log-rank statistic was
6.8524 and the observed p-value was less than 0.000001.

According to the protocol, PFS data were censored on the day following the date
‘of the last on-treatment (including 28 day follow-up period) tumor assessment
documenting absence of PD for subjects who did not have objective tumor
progression and who did not die due to any cause while on treatment or who were
given anti-tumor treatment other than the study treatment or were removed from
treatment prior to documentation of objective tumor progression. As shown in
Figure 1, the 2 lines converge at about 48 to 50 weeks. This convergence reflects
the lack of radiographic monitoring of patients after the 28 day follow-up.
Another reason for this convergence was that few subjects on either treatment arm
had the opportunity to remain on study for more than 50 weeks at the time of
analysis. - o
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3.1.6.3 Secondary Efficacy Analyses

The protocol specified secondary endpoints included overall response rate (ORR),
time to progression (TTP), and overall survival (OS). Because the data for OS are
not yet mature, this section will focus on ORR and TTP analyses. As per the
protocol, the ORR and TTP analyses were conducted in the ITT population.

Overall Response Rate

At the time of data cutoff for the interim ORR analysis (4 July 2005), 253 subjects
were randomized: 129 in the Sunitinib arm and 124 in the IFN-o arm. The interim
analysis for the ORR based on the core imaging laboratory results identified 33
(25.6%) versus 9 (7.3%) partial responses on Sunitinib vs. the IFN-o arm,
respectively (Table 5).

At the time of data cutoff for the interim PFS analysis (15 November 2005), 750
subjects were randomized: 375 in the Sunitinib arm and 375 in the IFN-a arm.
The analysis for the ORR based on the core imaging laboratory results identified
103 (27.5%) versus 20 (5.3%) partial responses on Sunitinib versus IFN-q,
respectively (Table 5); of these subjects, 16 (15.5% subjects with responses) vs. 0
(0.0% subjects with responses) subsequently progressed or died. Median duration
of response (DR) was 40.9 weeks (95% CI: 30. 1 to 54.1 weeks) on Sunitinib.
Duration of response on IFN- a could not be calculated because no subjects had
subsequent progression or death.

Table 5. Overall Confirmed Tumor Response by Core Imaging Lab.

Response Sunitinib IFN-a
Data cut-off date: 4 July 2005 N=129 N=124
Complete response (CR) 0(0) 0 (0)
Partial response (PR) 33 (25.6) 9(7.3)
Stable disease - 53 (41.1) 54 (43.3)
Progressive disease (PD) 25(194) 29 (23.4)
Not evaluated 4(3.1) 14 (11.3)
Missing for core lab assessment 14 (10.9) - 18 (14.5)
ORR (CR+PR) % (95% CI) 25.6% (18.3%—34.'0%) 7.3% (3.4%-13.3%)
Data cut-off date: 15 November 2005 N=375 N=375
Complete response (CR) 0(0) 0(0)
Partial response (PR) 103 (27.5) 20 (5.3)
Stable disease ' 160 (42.7) 160 (42.7)
Progressive disease (PD) 52.(13.9) 99 (26.4)
Not evaluated/ Missing 60 (16.0) 96 (25.3)
IORR (CR+PR) % (95% CI) 27.5% (23.0%-32.3%) 5.3% (3.3%-8.1%)

-{P-value for ORR comparison ~<0.001
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The sponsor also submitted updated response rate analysis for Study A6181006
that evaluated Sunitinib in patients with cytokine-refractory MRCC. Based on
updated efficacy assessments through December 2005, the core imaging
laboratory reported 38 partial responses, yielding an ORR of 35.8% (95% CI =
26.8-45.7) (Sn 004). Median duration of response has not yet been reached.

Reviewer’s Comments:

Duration of response at the time of the first interim analysis for ORR was not
presented because data for duration of response were not yet mature at the time.

Time to Tumor Progression

TTP is summarized for the ITT population, based upon the central radiologist
assessments, in Table 6 and in Figure 2: At the time of the interim PFS analysis,
90 (24.0%) vs. 142 subjects (37.9%) on the Sunitinib arm vs. the [FN-a arm,
respectively, had experienced objective tumor progression. The median TTP was
47.9 (95% CI: 45.9 to 50.7 weeks) vs. 22.3 weeks (95% CI: 17.3 to 31.3 weeks)
with a hazard ratio of 0.416 (95% CI: 0.318 to 0.545; p <0.000001).

Table 6. Primary Efficacy TTP Analysis in ITT Population

Sunitinib IFN-a
Number of patients (ITT) e 375 . 375
Number of events (%) 90 (24.0%) 142 (37.9%)
| Median’ (weeks), 95% CI 47.9,(459, 50.7) 22.3,(17.3,31.3)
Unstratified Logrank test ) P<0.000001
Hazard ratio (95% CI)? 0.416 (0.32, 0.54)

L Kaplan—Meier Estimates; *: Hazard Ratio for recurrence or death in the Sunitinib arm, as
compared with the IFN-a arm. , :
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Figure 2: Kaplan-Meier Curves for TTP in the ITT Population
(Source: Figure 14.1.2.1.1 in the sponsor’s CSR)

Reviewer’s Comments:

As shown in Figure 2, the 2 lines converge at about 48 to 50 weeks. Again, this
convergence reflects the lack of radiographic monitoring of patients after the 28
day follow-up and few subjects on either treatment arm who had the opportunity
to remain on study for more than 50 weeks at the time of analysis.

Overall Survival Analysis

Forty-nine (13. 1%) vs. 65 subjects (17.3%) on Sunitinib vs. [FN-a, respectively,
were known to have died at the time of the interim PFS analysis. Data for subjects
not known to have died were censored at the time they were last known to be
alive. OS is summarized for the ITT population in Table 7, and a Kaplan-Meier
curve of OS is presented in Figure 3. The hazard ratio was 0.650 (95% CI: 0.449 -
to 0.942; p = 0.0219); which was not statistically significant based on the stopping
boundaries for this interim analysis. '

Table 7. Overall Survival Anal . sis in ITT Population

Sunitinib : IFN-a
Number of patients (ITT) 375 375
Number of events (%) 49 (13.1%) 65 (17.3%)
Median' (weeks), 95% CI - -
Unstratified Logrank test P=0.0219
Hazard ratio (95% CI)* 0.650 (0.449, 0.942)

L. Kaplan-Meier Estimates; 2. Hazard Ratio for recurrence or death in the Sunitinib arm, as
compared with the IFN-a arm.

19

ae”



8% Al A W R

3 3

Survival Distdbxtion Funstion
3

238

-
-4
ol
o

Weeks

Figure 3: Kaplan-Meier Curves for OS in the ITT Population
(Source: Figure 14.1.3.1.1 in the sponsor’s CSR)

Reviewer’s Comments.:

Because the data were not yet mature, median OS had not been achieved on either
treatment arm. The hazard ratio for OS was 0.650 (95% CI: 0.449 t0 0.942; p=
0.0219); which was not statistically significant based on the stopping boundaries
for this interim analysis. Accounting for the one prior ORR interim analysis that
occurred after 29 deaths had been observed, and using the Lan-DeMets spending
function approach with an O'Brien-Fleming 2-sided boundary for efficacy only,
computing the boundary for the observed number of events at the time of the
interim PFS analysis, the nominal significant level for OS was 0.0001. The
observed p-value was 0.0219.

3.2 Evaluation of Safety

Pléase refer to Clinical Review of this application for safety evaluation;
4 Findings in Special/Subgroup Populatidns

4;1 Gender, Race and Age

This section will focus on PFS analyses by gender (male vs. female, Table 8), age
(< 65 years vs. > 65 years, Table 9) and race (white vs. non-white, Table 10). For
each subgroup population, a separate unadjusted log-rank test was performed. -
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n ITT Population

Table 8. PFS Analyses by Gender i
: Sunitinib IFN-a
Gender '
Male '
Number of patients (ITT) 267 269
Number of events (%) 72 (27.0%) 103 (38.3%)
Median (weeks), 95% CI' 47.9 (42.1, 48.7) 22.3(17.1, 40.3)
Hazard ratio [95% CI]* 0.47 (0.35, 0.64)
P-value’<0.00001

Unadjusted log-rank test

Female
Number of patients (ITT) 108 . 106
Number of events (%) 24 (22.2%) 51 (48.1%)
Median (weeks), 95% CI' 46.3 (46.1, 50.7) 16.0 (10.3,22.1)
Hazard ratio (95% CI)2 ) 0.30(0.18, 0.49)
Unadjusted log-rank test P-value’<0.00001

1.

Kaplan-Meier Estimates; 2. Hazard Ratio for recurrence or death in the Sunitinib arm, as
compared with the IFN-a arm; 3 not adjusted for multiple analyses. -

Table 9. PFS Analyses by Age in ITT Population
Sunitinib IFN-a
Age
<65
Number of patients (ITT) 223 252
Number of events (%) 63 (28.3%) 108 (42.9%)
Median (weeks), 95% CI' 46.3 (42.1, 48.3) 17.3(16.0, 23.0)
Hazard ratio (95% CI) 0.41(0.30, 0.56)
Uadjusted log-rank test P-value’<0.00001
>=65 :
Number of patients (ITT) 152 123
Number of events (%) 33 (21.7%) 46 (37.4%)
Median (weeks), 95% Cr' 48.7 (35.7, -) 23.1(16.4, 34.3)
Hazard ratio (95% CI)> 0.43 (0.28, 0.69) -
Uadjusted log-rank test P-value’=0.0002

L Kaplan-Meier Estimates; Z. Hazard Ratio for recurrence or death in the sorafenib arm, as

compared with the placebo arm; % not adjusted for multiple analyses.
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Table 10. PFS Analyses by Race in ITT Population

Sunitinib IFN-a
Race
(W hite
Number of patients (ITT) 354 340
Number of events (%) 87 (24.6%) 138 (40.6%)
Median (weeks), 95% CI' 46.3(42.1,-) 22.1(16.4,24.9)
Hazard ratio {95% CIJ* 0.42 (0.32, 0.56)
Unadjusted log-rank test P-value’<0.00001
Non-white
Number of patients (ITT) 21 35
Number of events (%) 9 (42.9%) 16 (45.7%)
Median (weeks), 95% CI' 48.3 (42.6,593) 17.7(9.9,-)

_Hazard ratio (95% CI)

0.35 (0.13, 0.98)

Unadjusted log-rank test

P-value’=0.0362

. Kaplan-Meier Estimates; 2. Hazard Ratio for recurrence or death in the Sunitinib arm, as
compared with the IFN-a arm; 3 not adjusted for multiple analyses.

Reviewer’s Comments:

The treatment effect appears to be similar across all subgroups.

5 Summary and Conclusions

For the purpose of converting the accelerated approval to a regular approval, the
sponsor submitted efficacy and safety data from a confirmatory Study A6181034,
“A Phase 3, Randomized Study of Sunitinib versus Interferon-a (IFN-a) as First
Line Systemic Therapy for Patients with Metastatic Renal Cell Carcinoma”.

5.1 Statistical Issues and Collective Evidence

Primary efficacy analysis of Study A6181034 is PFS analysis for the ITT
population as assessed by the independent imaging core laboratory. At the time of
data cutoff for the interim PES analysis (15 November 2005), 750 subjects were .
randomized: 375 in the Sunitinib arm and 375 in the IFN-o arm. The PFS analysis
included 96.events (25.6%) for PFS in the Sunitinib arm and 154 events (41.1%)

for PFS in the IFN-a arm.

Statistical Issues:

According to the protocol, PFS data were censored on the day following the date -

of the last on-treatment (including 28 day follow-up period) tumor assessment

documenting absence of PD for subjects who did not have objective tumor
progression and who did not die due to any cause while on treatment or who were
given anti-tumor treatment other than the study treatment or were removed from
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treatment prior to documentation of objective tumor progression. It Was shown in
the PFS analysis that the lack of radiographic monitoring of patients after the 28
day follow-up caused a convergence of two PFS curves at about 48 to 50 weeks.

The lack of radiographic monitoring of patients after the 28 day follow-up was
also the reason for the convergence of two TTP curves at about 48 to 50 weeks.

The second interim analysis was for PES analysis which was planed when
approximately 354 events have occurred (approximately 75% of the total number
of events expected). As of the data cutoff date (15 November 2005) for the
interim PFS analysis, 750 subjects had been randomized in Study A6181034;
these 750 subjects comprised the ITT population. Three hundred seventy-five
subjects were randomized to the Sunitinib arm, and 375 were randomized to the
[FN-a arm. Two hundred fifty PFS events were independently confirmed.
Assuming a 2-sided test with the observed number of events (250), accounting for
the one prior ORR interim analysis that occurred after 83 PFS events had been
observed, and using the Lan-DeMets spending function approach with an
O'Brien-Fleming 2-sided boundary for efficacy only, computing the boundary for
the observed number of events at the time of the interim PES analysis, the lower
limit of the log-rank statistic that would indicate stopping for efficacy would be
2.875 and the nominal significant level was 0.0042. The observed log-rank
statistic was 6.8524 and the observed p- -value was less than 0.000001.

Because the data were not yet mature, median ‘OS had not been achieved on either
treatment arm. The hazard ratio for OS was 0.650 (95% CI: 0.449 t0 0.942; p =
0.0219); which was not statistically significant based on the stopping boundaries
for this interim analysis. Accounting for the one prior ORR interim analysis that
occurred after 29 deaths had been observed, and using the Lan-DeMets spending
function approach with-an O'Brien-Fleming 2-sided boundary for efficacy only,
computing the boundary for the observed number of events at the time of the
interim PFS analysis, the nominal significant level for OS was 0.0001. The
observed p-value was 0.0219.

Secondary analyses were tested at a significance level of 0.05. No adjustments
and no prioritization were planned for multiple testings/comparisons in secondary
hypothesis tests.

52 Conclusions and Recommendations
Primary efficacy analysis of Study A6181034 is PFS analysis for the ITT

population as dssessed by the independent imaging core laboratory. At the time of
data cutoff for the interim PFS analysis (15 November 2005), 750 subjects were

~ randomized: 375 in the Sunitinib arm and 375 in the IFN-a arm. The PFS analysis

included 96 events (25.6%) for PFS in the Sunitinib arm and 154 events (41.1%)
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for PFS in the [FN-a arm. Estimated medians of PFS in the Sunitinib arm and the
IFN-a arm were 47.3 weeks and 22.0 weeks respectively. The hazard ratio for

- recurrence or death in the Sunitinib arm, as compared with the [FN-o arm, was
0.415 (p-value < 0.000001).

At the time of PFS analysis, the analysis for the ORR based on the core imaging
laboratory results identified 103 (27.5%) versus 20 (5.3%) partial responses on
Sunitinib versus IFN-a, respectively; of these subjects, 16 (15.5% subjects with
responses) vs. 0 (0.0% subjects with responses) subsequently progressed or died.
Median duration of response (DR) was 40.9 weeks (95% CI: 30. 1 to 54.1 weeks)
on Sunitinib. Duration of response on IFN-a could not bé calculated because no
subjects had subsequient progression or. death.

The submitted data support the claim based on PFS analysis. Whether the
endpoint and the size of the effect on the primary endpoint in Study A6181034 are
adequate for converting the accelerated approval to a regular approval is deferred
to clinical judgment.
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1. EXECUTIVE SUMMARY

Sunitinib (SU011248) is a small molecule, multi-targeted receptor tyrosine kinase inhibitor that
selectively targets and intracellularly blocks the signaling pathways of receptor tyrosine kinases
(RTKSs). Sunitinib has been previously approved for 1) treatment of gastrointestinal stromal
tumor after disease progression on or intolerance to imatinib mesylate, and 2) treatment of
advanced renal cell carcinoma.

The current submission is a supplemental NDA for sunitinib. It includes two clinical study
reports and a data analysis report submitted in fulfillment of the following phase 4 commitments:
1) evaluation of the effect of sunitinib on QTc interval, 2) evaluation of pharmacokinetics of
sunitinib subjects with impaired hepatic function, 3) exposure-response analyses of sunitinib in
treatment-naive and cytokine refractory renal cell carcinoma patients in phase 2 and 3 clinical
studies.

The results of the QTc¢ study indicated that at therapeutic concentrations, sunitinib prolongs the
QT interval. The results of the hepatic impairment study indicated that mean Cmax and AUC for
sunitinib and its primary active metabolite, SU012662, were similar between subjects with mild
and moderate hepatic impairment and normal subjects. Exposure-efficacy analyses were
performed to evaluate the relationship between sunitinib exposure (AUC) and three measures of
efficacy, time to tumor progression, response rates and changes in tumor size. Data was pooled
across the studies in cytokine-refractory and treatment-naive patients. There was no significant
relationship between AUC and time to tumor progression or death, possibly due to the small
number of patients with observed data among the treatment-naive patients. Analysis of response
rates showed a significant correlation of AUC of sunitinib with the probability of a partial
response in cytokine-refractory patients.

L7 Recommendations

The Office of Clinical Pharmacology finds the studies submitted by the applicant to be
acceptable, and in fulfillment of the applicant’s post-marketing commitments as described
below.

Post marketing commitments:
1. Submit the completed report and datasets for study titled “A phase 1 study to evaluate the
effect of SU011248 on QTc interval in subjects with advanced solid tumors” (PMC #7).

2. Submit the completed report and datasets for study titled “A phase 1 study to evaluate the
pharmacokinetics of SU011248 in subjects with impaired hepatic function” (PMC #8).

3. Provide an analysis of the relationship between exposure and efficacy outcomes from the
study titled “A phase 3, randomized study of SU011248 versus Interferon-a as first-line
systemic therapy for patients with metastatic renal cell carcinoma” (PMC #6).
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2. QUESTION BASED REVIEW

21  GENERAL ATTRIBUTES OF 7HE DRUG

2L L What are the highliohts of the chemistry and plysical-chemical properties of e drug
substance and fze formulation of the drug product as they relate fo clinical pharmacology ard
Digpharmacentics review?

Sunitinib (SU011248) is a small molecule, multi-targeted receptor tyrosine kinase inhibitor that
selectively targets and intracellularly blocks the signaling pathways of receptor tyrosine kinases
(RTKSs). Sunitinib is known chemically as (Z)-N-[2-(Diethylamino)ethyl]-5-[(5-fluoro-2-oxo-
1,2-dihydro-3H-indol-3-ylidene) methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide (S)-2-
hydroxysuccinate. Sunitinib malate is the malate salt of SU011248 (the free base). The chemical
structures of sunitinib and its L-malate salt are represented in Fig. 1.

Ligure [ Chemical Structures of Sunitinib and L-Malate Counter lon,
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Sunitinib L-malate counter ion
Molecular weight: 398 Daltons (sunitinib), 523 Daltons (sunitinib malate)

Molecular formula: Cy,Hy7FN4O, (sunitinib), C22H27FN402 * C4H¢O5 (sunjtinib malate)

21L2 What are the proposed mechanism(s) of action and therapentic indication(s)?

Sunitinib (SU011248) is an inhibitor of platelet-derived growth factor receptors (PDGFRa and
PDGFRJ), vascular endothelial growth factor receptors (VEGFR1, VEGFR2 and VEGFR3),
stem cell factor receptor (KIT), Fms-like tyrosine kinase-3 (FLT3), colony stimulating factor
receptor (CSF-1R), and the glial cell-line derived neurotrophic factor receptor (RET). Inhibition
of the tyrosine kinase activity of these RTKs by sunitinib was demonstrated in biochemical and



cellular assays, and inhibition of function was demonstrated in cell proliferation assays. The
primary metabolite of sunitinib, SU012662, exhibits similar potency compared to sunitinib in
biochemical and cellular assays.

The target plasma concentration (sunitinib + SU012662) for inhibition of RTK targets is > 50
ng/mL (approximately 0.005 uM free plasma concentration). The median Cpax plasma
concentrations (sunitinib + SU012662) observed at relevant doses in clinical studies ranged from
100-125 ng/mL (approximately 0.01 uM free plasma concentration).

Sunitinib has been approved for 1) treatment of gastrointestinal stromal tumor after disease
progression on or intolerance to imatinib mesylate, and 2) treatment of advanced renal cell
carcinoma.

213 What are the proposed dosage(s) and route(s) of administration?

The proposed dose of SUTENT is 50 mg given orally once daily for 4 weeks followed by 2
weeks off. SUTENT can be taken with or without food.

22 IVICAL PHARMACOLOGY

221 What are the design features of e clinical pharmacology and clinical studies used fo
support dosing or claims?

The current submission includes two clinical study reports and a data analysis report submitted in

fulfillment of Phase 4 commitments made by the sponsor at the time of the original approval of

the NDA for sunitinib.

1) " The effect of sunitinib on QTc interval in patients with advanced solid tumors (post-
marketing commitment item 7).

2) A phase 1 study to evaluate the pharmacokinetics of sunitinib subjects with impaired hepatic
function (post-marketing commitment item 8). '

3) Exposure-response of sunitinib in treatment-naive and cytokine refractory renal cell
carcinoma patients in phase II and III clinical studies (post-marketing commitment item 6).

Effect of sunitinib on QTc interval (study A6181005):

This study was a single-blind study in patients with advanced solid tumors. Patients underwent
serial electrocardiogram (ECG) assessments on Day -1 (baseline), then received a single dose of
moxifloxacin on Day 1 and a single dose of placebo on Day 2, followed by a 1-week course of
SU011248 (loading dose (LD) on Days 3 and 9, maintenance dose on Days 4-8). In order to
minimize the probability of inducing nausea and or vomiting, all subjects were pretreated with
intravenous granisetron (1 mg) prior to dosing on Days 3 and 9. Granisetron was also
administered to subjects on Day 2 (placebo only day) in order to assess its effect on ECG.

Effect of hepatic impairment on sunitinib PK (study A6181079):

This was an open-label, single-dose, parallel-group study to evaluate the effects of mild and



moderate impaired hepatic function on the single-dose pharmacokinetics of sunitinib and its
active metabolite, SU012662 in subjects with mild and moderate impaired hepatic function. The
study was conducted in three groups (8 subjects per group) with the following degrees of hepatic
function: Group 1: subjects with normal hepatic function, Group 2: subjects with mild hepatic
impairment (Child-Pugh classification A, score 5-6), and Group 3: subjects with moderate
hepatic impairment (Child-Pugh classification B, score 7-9). All subjects in all groups received a
single 50-mg dose of sunitinib. Serial blood samples were collected for analysis of sunitinib and
SU012662 levels. PK parameters were estimated for sunitinib and SU012662 for each individual
and compared across the three groups.

Exposure-response relationships for sunitinib in renal cell cancer patients:

The primary objective was to compare the progression-free survival (PFS) associated with
sunitinib malate versus that associated with interferon-alfa (IFN-a) for the first-line treatment of
subjects with metastatic renal cell carcinoma (MRCC). Secondary objectives were to compare
the objective response rate (ORR), overall survival (OS), time to tumor progression (TTP) and
patient-related outcomes between sunitinib and IFN-a in these patients. In addition, the sponsor
had planned to evaluate sunitinib and SU012662 trough plasma concentrations (Ctrough) and to
correlate these plasma concentrations with efficacy and safety parameters in a subset of subjects;
and to assess and explore correlations of potential biomarkers with cancer and treatment-related
outcomes in a subset of subjects. Subjects received either sunitinib malate or IFN-a. Sunitinib
malate was administered as an oral capsule at a starting dose of 50 mg daily for 4 weeks
followed by 2 weeks off treatment in repeated 6-week cycles of treatment. IFN-a (Roferon-A,
Roche) was administered as a subcutaneous injection in 6-week cycles on 3 non-consecutive
days per week; Subjects received 3 MU per dose during the first week, 6 MU per dose the
second week, and 9 MU per dose thereafter.

2.2.2 What is the basis for selecting the response endpoinis (i.e, clinical or surrogate
endpoirnts) or biomarkers (collectively called pharmacodynamics (PD)) arnd how are they
measured in clinical pharmacology arnd clinical studies?

Pharmacodynamic endpoints evaluated in the phase 3 study included progression-free survival
(PFS), overall survival, overall response rates, as well as changes in tumor volume.

PFS was the primaty endpoint in this study and was defined as the time from randomization to
first documentation of objective tumor progression or to death due to any cause.

ORR was defined as the proportion of subjects with confirmed CR or confirmed PR according to
RECIST, relative to the total population of randomized subjects. Confirmed responses were
those that persisted on repeat imaging study 2 4 weeks after initial documentation of response.
Overall survival was defined as the time from date of randomization to date of death due to any
cause.

2.2.3 Are the active moleties in the plasma (or other biological fluid) appropriately iderntified
and measured 10 assess pharmacofinesic paramelers and exposure response relationsips?

Yes. Please see Section 2. 4 _jor analytical methods.
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224 Exgoﬂlre-resgﬂllsé

2.2.4.1 What are the characteristics of the exposure-response relationships (dose-response,
concentration-response) for g/ficacy? If relevant, indicate the time to the onset and offset of

the desirable pharmacological response or clinical endpoint.

Figure 2 shows the Kaplan-Meier curve for progression-free survival for both groups of the
study. In the primary analysis of PFS (core radiology assessment, ITT population), the median

PFS on sunitinib was more than double that on IFN-a (47.3 vs 22.0 weeks).

Figure 2 Raplan-Meler curve of progression-free survival by treatmernt (core radiology

assessment, [17 population).
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Median overall survival could not be determined because the data were not yet mature.
The following table shows the results for the efficacy endpoints of the study. There was a clear

increased efficacy seen for sunitinib compared to IFN-a in the study.
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7able /. Summary of lime-to-event endpoints — Core Radiology Assessment (177 and A7

Lopulations),
Number of Events
. Sunitinib IFN-a Hazard  95% CI of Hazard
Variable malate N (%) Ratio Ratio p-value
N (%)
ITT population [N] 375 375
PFS (events; n [%]) 96 (25.6) 154 (41.1) 0415  (0.320100.539)  <0.000001
Median (weeks) 473 22.0
95% CI (42610 50.7)  (16.4 to 24.0)
TTP (events; n [%]) 90 (24.0) 142 (37.9) 0416  (0.3181t00.545)  <0.000001
Median (weeks) 479 223
95% CI (4591050.7)  (17.3 t0 31.3)
AT population [N] 375 360
PFS (events; n [%]) 96 (25.6) 154 (42.8) 0415 (03200 0.539)  <0.000001
Median (weeks) 47.3 22.0 :
95% CI (42.61050.7)  (16.4 to 24.0)
TTP (events; n [%]) 90 (24.0) 142 (39.4) 0416  (0.318100.545)  <0.000001
Median (weeks) 479 22.3
95% C1 (45910 50.7)  (17.3 to 31.3)

1able 2. Summary of overall obyective response rate— core radiology assessment (177 and A7

Poplations).
Treatment
- Treatment

. Sunitinib malate IFN-a . o
Variable N (%) N (%) difference (%) p-value
ITT population [N] 375 375
ORR 103 (27.5) 20(5.3) 22.13 <0.001
95% CI (23.0t032.2) (3.3t08.1) (17.08 to 27.19)
AT population [N] 375 360
ORR 103 (27.5) 20 (5.6) 2191 <0.001
95% CI (23.0t0 32.3) (3.4t08.4) (16.81 to0 27.01)

The measure of exposure used in the exposure-response analyses was the combined
(sunitinib+SU012662) steady-state AUC estimated from the CL from the sunitinib and
metabolite population PK models. Due to the limited predictability of the covariate models for
clearance, individual clearance estimates from the base model for sunitinib and SU012662 were
used for calculating the AUC. As a result, only those subjects with PK data were included in the
PK-PD analysis.

The combined AUC (sunitinib+SU012662) was chosen to reflect the contribution of the
metabolite to the exposure of the active moieties. The metabolite is equipotent with the parent
drug and has an AUC that is 20-30% of the parent drug. Using the sum of AUCs of the parent
and metabolite would provide a more accurate measure of the exposure for evaluation of

12



exposure-response relationships. As the molecular weights of the parent drug and metabolite are
similar (difference of one ethyl group), the mathematical sum of the AUCs was used instead of
using the sum of the molar concentrations.

Consistent results were obtained for E-R relationships using only the parent drug AUC as the
measure or exposure and using the combined parent+metabolite AUC as the measure of
exposure.

The exposure-efficacy analysis was performed for three measures of efficacy: time to tumor
progression or death, partial response rates and changes in tumor size. The data included both
cytokine-refractory patients (studies 1006 and 014) as well as first-line treatment-naive patients
(study 1034). The data were limited to only patients with PK data, which resulted in the inclusion
of only 42 patients from the phase 3 study. This confounded the findings and interpretation of
results in treatment-naive patients. '

The Pharmacometrics report in the Appendix provides details of the data used, modeling
methods and resulits. Briefly, there was no effect of AUC on time to tumor progression or death.
This was probably due to the small number of patients with observed tumor progression or death
in the first-line treatment-naive patients. Analysis of response rates showed a significant
correlation of AUC of sunitinib with the probability of a partial response in cytokine refractory
patients (figure 3), suggesting a 1.9-fold increase in the probability of a PR with each unit
increase in AUC.

LFigure 3 FProbability of pariial responses vs. AUC total (sunitinib+SUO/2662) for second-fine
(cylofine-refraclory) palients.
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The tumor growth dynamics model provided a good description of changes in tumor size with
sunitinib treatment. Line of therapy (treatment-naive or cytokine refractory), baseline tumor size,
sex and ECOG score were not significantly associated with changes in tumor size with sunitinib
treatment. Using the model and assuming perfect patient compliance, simulation of tumor growth
dynamics for the 50 mg QD (4/2 schedule) showed that 62% of patients would be classified as
partial responders by RECIST criteria (i.e., 30% reduction in tumor volume).

Ligure 4 Simulations showing the predicted population mean effect of dijferent doses on the 42
Scheditle on tumor growth qyramics jor suniiinip.
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2.2.4.2 What are the characteristics of the exposure-response relationships (dose-response,
concentration-response) for safety?

Major toxicities included severe fatigue, diarrhea, neutropenia, thrombocytopenia, anemia,
vomiting, hypertension and left ventricular ejection fraction (LVEF) dysfunction.

Please see the OCP review of the original NDA submission (August 2005) for details of the
exposure-response analysis of the toxicity measures. Briefly, logistic regression was used to
evaluate the relationship between exposure (AUC) and the observed frequency of severe grade
3/4 adverse events with exposure in GIST, MRCC and solid tumor patients. Significant
relationships were seen with an increase in incidence of severe fatigue, neutropenia,
thrombocytopenia, anemia, vomiting, hypertension and left ventricular ejection fraction
dysfunction with exposure. No additional exposure-toxicity analyses were performed as part of
the current submission.
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2.2.4.3 Does this drug prolong the QT or QTc interval?

The sponsor has conducted a study to fulfill a phase 4 commitment to evaluate the effect of
sunitinib on QTc intervals in advanced solid tumor patients.

Please refer to the review by the CDER Interdisciplinary Review Team (IRT) for QT evaluation
for details (submission dated 30-Mar-2006).

Study A6181005 was a single-blind study in 48 male and female patients, 18-75 years old, with
advanced solid tumors. These patients had either failed standard therapy or had advanced
malignanacies for which no standard acceptable therapy existed. The study design is displayed in
figure S.

Figure 5. Study design scheme jfor Q¢ study (46/87005)
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Patients underwent serial electrocardiogram (ECG) assessments on Day -1, then received a
single dose of moxifloxacin on Day 1 and a single dose of placebo on Day 2, followed by a 1-
week course of SU011248 (loading dose (LD) on Days 3 and 9, maintenance dose on Days 4-8).
In order to minimize the probability of inducing nausea and or vomiting, all subjects were
pretreated with intravenous granisetron (1 mg) prior to dosing on Days 3 and 9. Granisetron was
also administered to subjects on Day 2 (placebo only day) in order to assess its effect on ECG.

Two loading dose levels of sunitinib were evaluated in this study. The first group received 150
mg as the loading dose on day 3 and day 9, and the second group received 200 mg loading doses
on days 3 and 9. The loading dose on day 3 was calculated to achieve the target concentration of
75-100 ng/ml, which was the range of concentrations achieved following the recommended
dosage regimen of 50 mg QD on a 4/2 schedule (4 weeks on and 2 weeks off). The loading dose
on day 9 was calculated to achieve target concentrations that were 2-fold higher (>180 ng/ml)
than the therapeutic levels achieved on day 3. Loading doses of 150 mg and 200 mg were given
on days 3 and 9. In addition, both groups received 50 mg QD, which is the recommended daily
dose, as the maintenance dose on days 4, 5, 6, 7 and 8.

A total of 48 patients were enrolled in the study, with 47 patients receiving at least one dose of
the drug on day 3 (Intent-to-treat or ITT population, n=47). The “evaluable” population was
defined as the subjects who completed all dosing and all PK and ECG evaluations and whole
combined (parent+metabolite) concentrations were above the target level of approximately 200
ng/ml (i.e., > 180 ng/ml) on day 9.

15



Demographics and other patient characteristics are summarized in 724/ 3.

7able 3. Summary of Demographic and Baseline Characteristics

ITT Population  Evaluahle Population Safe

ty Analysis Population
N=48)

Variable N=47 N=2)
Sex {n (%))
Male 25 (53) 9 (38 2552
Female 2267 1562 2348
Race [n (%)}
White 41(87) 1979 42(88)
Asian 3¢ 3313 3(6)
Not Listed 3(6) 208 3(6)
Age (years)
Mean (std) 594 (14.8) 39.7 (13.1) 394 (14.5)
Median (range) 60.0 (200, 87.0) 61.0 (31.0, 79.0) 60.0 (20.0,87.0)
<65 m (9] 2757 14(58) 28(58)
263 [n(39)] 20(43) 1042 204D
Weight (kg)
Mean (std) 72.9 (16.6) 733 (184) 724 (16.7)
Median (range) 76.7(41.7,1193) 75117 1193) 751317, 1193)
ECOG performance status
n (%9)]
0 13 (28) 6 (25 13 Q7.1
1 M@ 18 (73) 33 (129

This study was designed to test the null hypothesis that the QT/QTc¢ prolongation is at least 10
ms versus the alternative hypothesis that the QT/QTc prolongation is less than 10 ms. The
primary endpoint was the QTcF interval for Day 9, placebo-adjusted change from baseline, for
the evaluable population. The sponsor compared two methods of baseline correction: a time-
matched baseline correction using day -1 QTcF measurements and a within-day baseline

correction using the pre-dose baseline value for each arm of the study.

The moxifloxacin arm of the study was used as an active control to establish that the study
design had adequate sensitivity to detect a significant change in QTc. There were negligible
changes in QTc on day 2 (placebo) with a maximum mean change in QTc¢ of <2 msec. This
indicates that the granisetron, given on day 2 had a negligible effect on the QTc¢ interval.

7able 4 presents the maximum mean placebo-adjusted QTc changes from baseline observed after

treatment with moxifloxacin (evaluable and ITT populations, using both baseline correction
methods). As There were negligible changes in QTc on day 2 (placebo) with a maximum mean
change in QTc of <2 msec. This indicates that the granisetron, given on day 2 had a negligible

effect on the QTc¢ interval.
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7azble shows, the maximum mean change obtained was > 5 msec with the 90% CI lower limit >
0, regardless of the population used.

There were negligible changes in QTc on day 2 (placebo) with a maximum mean change in QTc
of <2 msec. This indicates that the granisetron, given on day 2 had a negligible effect on the
QTec interval.

Zable 4 Summary of Maximum Mearn Placebo-Aqjusted Changes from Baseline in Q7¢F and
0768 Following a Single Dose of 400 mg Moxgfloxacin (Evaluable and [77 Populations)

Baseline Maximun Mean Placebo-

Parameter Population Correcion N  Time Adjusted Change from 909 CI"
Method (hr) Baseline *

QTcF (msec)  Evaluable Within.day 24 24 98 47, 149

QTcF (msec)  Evaluable Time-matched 24 24 36 19,93

QTcF (msec) ITT Within-day 46 4 %0 33,126

QTcF (msec) ITT Time-matched 47 24 33 34, 77

QTcS (msec) ~ Evaluable Withm-day 24 24 100 50, 150
QTcS(msec) Evaluable  Time-matched 24 24 57 20. 94

*

Means and 90% confidence intervals (CI) were computed from change from baseline data using
ANCOVA models with terms of baseline, gender, and treaiment.

Figure 6 shows the time course of placebo-adjusted QTcF changes from baseline following the
day 3 and day 9 doses of sunitinib. Table displays a summary of the results for maximum mean
changes from baseline in QTc following sunitinib on day 3 and day 9.

7able 5. Summary of Maximum Mean FPlacebo-Agjusted Changes from Baseline in Q7¢F and

07 Following Dosing with Sunitinib — Day 3 and Day 9— Al Patients Combined (Evaluable
and [T Populations).
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Baseline Maximum Mean

Parameter Population Correction N Time Placebo-Adjusted 90% CT*
Method (hr)  Change from Baseline *

QIcF (msec)  Ewvalusble Within-day ¥ 024 14.5 935, 195
QTcF (msec)  Evaluable  Time-matched 24 24 96 41, 151
QTcF (msec) ITT Within-day 7 M 119 86, 152
QTcF (msec) ITT Time-matched 47 24 69 33, 104
QTcS(msec)  Evaluable Within-day M A 12.7 81, 173
QTcS (usec)  Evaluable  Time-matched 24 24 74 24,125

Day9
QTcF (nsec)  Evalmable  Within-day 24 4 203 134, 271
QTcF (msec)  Evaluable  Time-matched 24 24 154 84 24
QTcF (msec) IIT Within-day 43 24 17.7 129, 226
QTcF (msec) IIT Time-matched 43 24 127 81, 173
QTcS (msec)  Ewaluable Within-day 4 M 192 123, 261
QTcS (msec)  Evaluable  Time-matched 24 24 139 70, 209

An effect on QTc (defined as a mean placebo-adjusted change of > 10 msec with a 90% CI upper
limit > 15 msec) was observed on Day 3 using the within-day baseline correction method, and on
Day 9 using both baseline correction methods (see table above). The maximum mean placebo-
adjusted change from (within-day) baseline QTcF was 14.5 msec (90% CI: 9.5 — 19.5) at
therapeutic levels of sunitinib (day 3) and was 20.3 msec (90% CI: 13.4 —27.1) at
supratherapeutic (2-fold higher than therapeutic) levels of sunitinib. The method of baseline
correction did not markedly affect the shape of the QTc change versus time curves, though the
magnitude of change was lower for the time-matched baseline correction method compared to
the within-day correction (Figure 4). '

The maximum mean changes in QTc¢ occurred at the 24 hr time-point on both day 3 and day 9.
Visual examination of the time course of QTc changes suggests a delay in the time of the peak

effect relative to peak concentrations (Tmax ranged from 7 to 10 hrs).

Ligure 0. Plot of Mean (90% C1) Placebo-Adjusted OQItF Changes from Baseline vs. Time for
Al Patients Combined (Evaluable Population)
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There were 4 evaluable patients (all female) who showed QTc¢ intervals > 450 msec and 6 ITT
patients (5 female) who showed elevations in QTc > 450 msec. Changes in QTc¢ (time-matched)
between 30 and 60 msec occurred in 9 evaluable patients and changes in QTc > 60 msec was
seen in 1 evaluable patient.

There were two loading dose groups included in the evaluable population, 150 mg (n=4) and 200
mg (n=20). Table displays the PK data obtained in the patients in the study. The average Cmax
values on day 9 for both loading dose groups exceeded 200 ng/ml, indicating that
supratherapeutic (approximately 2-fold) levels were achieved on day 9 in the sample.
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Zable 6. Summary of sunitinip (SUOI7248), metabolite (SUO/2662) arnd fofal drug
(Sunitinib+SU0/2602) PR paramerers by loading dose and study day (evaluable population).

Arithmetic Mean (CV %) [Median]

Pharmacoldnetic Loading Dose 150 mg (N=4) Loading Dose 200 mg (N=20)
Parameters Day 3 Day 9 Day 3 Day 9

SU011248
Cox (ng'ml) 91.0 (32) [82.7] 169 (32) [165] 13723} [127] 208 (26) [195]
Ten (M’ 91(75.23.1) 10.6(42,12.4) 723,122 7434,11.9
AUC;.4 (ng*hr'ml) 1650 (30) [1559] 3201 (33) [3367] 2235(20) [2174] 3876 (28) [3601]
Coou (ngmL) 69.1 (41) [70.2] 13337 [144] 85.7(27) [85.9] 148 (38) [135)
Cax Ratio (Day 9/Day 3) NA 1.83 (10) [1.89] NA 1.35 (203 [1.50]
AUC; 24 Ratio (Day 9Day 3) NA 1.93 (16) [1.99] NA 172D [1.75)
SU012662
Cane (02ml) 30947 [32.6] 78.7 (33)[83.4] 28.3(28) [30.7] 649 (3N [5385]
T (1) * 105(75,23.1) 10.6(2.8,23.8) 72(3.3,23.D 74(.0,241)
AUC;.24 (ng*hr'ml) 371853 [574] 1519 (30) [1553] 483 (28) [465] 1220 (36) {1140]
Corugs (ng'mlL) 26.2(43) [27.7] 69.6 (33) [74.9] 20.1 (36) [19.3] 49.6 (49) [41.6]
Can Ratio (Day 9/Day 3) NA 27323 [2.80] NA 236 (30) [2.29]
AUCq.2¢ Ratio (Day 9/Day 3) NA 298 (33)[2.96] NA 2.57 26y [2.49]
Total Drug
Coe (ng/ml) 122 (30) [118] 243 245 [239] 164 (22) [160] 271 (26) [262)
T () ° 10.5(7.5,23.1) 10.6(42,23.8) 72333122 74(3.1,223)
AUCqz4 (ng*hr/ml) 122927 [2178] 4720 (Q2) [4678] 2737(20) [2669] 3096 (29) [5022]
Cirou (ng/mal) 953 (31) [98.3] 203 Q6) [197] 106 (28) [108] 197 (40) [186]
Coue Ratio (Day 9/Day 3) NA 2.03(¢8)[2.03] NA 1.67 (19 [1.70]
AUC;24 Ratio (Day 9Day 3) NA 2.16 (16) [2.18] NA 1.86 (16) [1.86]
N/A - not applicable.
* Median (min, max).

Exposure-Response Relationships: Figure 7 shows an overlay of the time courses of mean
concentrations (for sunitinib, metabolite and combined drug) and mean placebo-adjusted QTcF
change from baseline on day 3 and day 9. As the plots indicate, there was a delay in the QTcF
change relative to the concentrations. Peak changes in QTcF occurred at 24 hrs while peak
concentrations were achieved between 7 and 10 hrs.

The delta QTcF —time profiles for both days 3 and 9 appear to have peaked at the 24 hour time-
point and for a few patients, it appeared to be further increasing (see Figure 7). For day 9 there
were two additional timepoints where ECG was collected at 72 and 168 hours. For 3 patients on
day 9 the QTc appeared to be higher at 72 and 168 hrs. We are unsure if the QTc may have
peaked beyond the 24 hour timepoint. Given this observation, we would want to include the most
conservative estimates in the label (i.e. the within-day correction on days 3 and 9). Also, the

sponsor’s pre-specified endpoint for the QTc study was the day 9, placebo corrected, within-day
baseline corrected change in QTcF.
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Lgure 7 Overlay Plof of Mean Sunitinit, SUO/2662 and Combined Drug
(Sunitinib+SU0I2662) Concentrations and Mean Placebo-Adgjusted OIcl change
Jrom Baseline vs. Time for Al Sunitinib Loading Dose Groups (Fvaluable Population).
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The delay in peak QTc changes relative to concentration indicates a disequilibrium between
concentration and effect. This is demonstrated by a counter-clockwise hysteresis in plots of

concentration vs. QTc change, and this pattern was seen in over 50% of individuals in the study.

ZF7eure 9 shows the scatter plots of placebo-adjusted QTcF change from baseline vs. combined
sunitinib+SU012662 concentration. The plots suggest a positive association between change in
QTcF and concentration. The sponsor indicated that mixed-effect modeling could not be
conducted due to the disequilibrium between concentration and QTcF, which violates the
assumption of the linear PK-QT model that was to be utilized for this analysis.

Frgure 9 Scatter Plot of Individual Placebo-Adjusted OTtF Changes fsom Baseline vs. Toral
Dryg (Sunitinib + SCU0/2662) Concentrations (777 population). Upper parnel- Time-Maltched

Laseline-Correciion. Lower panel: Within-day Baseline Correction.
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In summary, administration of sunitinib to achieve therapeutic concentrations resulted in a 14.5
msec increase in the QTcF interval and supratherapeutic concentrations of sunitinib following
the second loading dose resulted in a 20.3 msec increase in QTcF intervals.

Evaluation of QTc¢ data from phase 3 study:

The sponsor submitted the results of their pivotal phase 3 study comparing sunitinib vs.
interferon (IFN) in patients with advanced renal cell cancer. As part of this study, ECGs were
done at screening (baseline) and then on day 28 (at trough).

Additional ECGs were done as indicated. QTc results (Fridericia's correction) and change from
baseline are summarized by day in 724/ 7.

Zable 7. O7¢ Interval and Change from Baseline in O7¢ by Day jor Sunitinib (upper parel) and
LFN (lower parnel) — Siudy A678/034.

Study Period N Mean | Std Minimum | Median | Maximum
Sunitinib
QTc (Fridericia) Baseline 371 | 400.0 126.0 [266.0 400.7 481.5
(msec) Cycle 1 Day 28 341 (4082 |27.6 |2425 406.7 524.8
Cycle 2 Day 1 2 4175 |49 414.0 417.5 421.0
Cycle 2 Day 28 1 393.9 393.9 393.9 393.9
Termination 1 445.8 445.8 445.8 445.8
Change from Cycle 1 Day 28 337 8.0 237 [-954 6.9 117.3
Baseline in QTc¢ Cycle 2 Day 1 2 17.7 17.2 5.5 17.7 29.9
(Fridericia) (msec) | Cycle 2 Day 28 1 8.5 8.5 8.5 8.5
Termination 1 39.2 39.2 39.2 39.2
IFN
QTec (Fridericia) Baseline 358 | 3988 |27.8 |2884 399.6 488.0
(msec) Cycle 1 Day 28 312 (4032 |[27.0 |[297.1 404.1 473.6
Cycle 2 Day 1
Cycle 2 Day 28
Termination 2 4223 9.2 415.8 422.3 428.8
Change from Cycle 1 Day 28 311 | 3.8 242 | -85.6 2.5 116.3
Baseline in QTc¢ Cycle 2 Day 1
(Fridericia) (msec) | Cycle 2 Day 28
Termination 2 242 3.8 21.5 24.2 26.9

There was a mean 8 msec (Std: 23.7, range: -95.4 to 117.3) increase in QTcF from baseline
across the sample for sunitinib (n=337) and a 3.8 msec (Std: 24.2, range: -85.6 to 116.3) increase
in QTcF from baseline for IFN (n=311).

Table summarizes the number of patients with various grades of QTc changes, as defined by
NCI CTC version 3 (National Cancer Institute Common Toxicity Criteria, Bethesda, MD). The
table indicates that 2.9% of sunitinib and 2.2% of IFN patients showed QTc¢ between 470 and
500 msec or change in QTc greater than 60 msec.
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Table 8. Number of Patients with Farious Grades of O7¢ Changes in Sunttintb and LFN Arms of

Stuay A678/707%.
Grade Sunitinib IFN

Total N=375  Total N=360
Grade 0: QTc <450 msec 321 (85.6%) 292 (81.1%)
Grade 1: QTc > 450 - 470 msec 10 (2.7%) 13 (3.6%)
Grade 2: QTc > 470 - 500 msec or deltaQTc > 60 msec 11 (2.9%) 8 (2.2%)
Grade 3/4: QTc > 500 msec 1 (0.3%) 0 (0.0%)
TOTAL 343 (91.5%) 313 (86.9%)

Based on the results of the QTc study, the Agency had the following recommendation with
regard to ECG evaluation in future studies of sunitinib:

We believe that you have not reached the maximum QTc effect in your study. We
recommend dthat you develop a ECG sampling plan to assess the maximum effect of the
drug on the QTc interval as part of your current/future studies.

2.2.4.4 Is the dose and dosing regimen selected by the sponsor consistent with the known
relationship between dose-concentration-response, and are there any unresolved dosing or
administration issues?

The phase 3 study for MRCC used only one dose level, i.e. 50 mg daily for 4 weeks of a 6-week
cycle. This dose was selected primarily based on safety as dose-limiting toxicities were seen in
the phase 1 studies at the next dose level of 75 mg. The phase 2 study of sunitinib in renal cell
cancer patients also used the 50 mg dose and showed a 25-35% response rate for partial
responses in MRCC patients. As there is no clinical effectiveness data at other dose levels, it is
unclear if this dose level is optimal.

2 2.5 PR characreristics of 1he drug ard t1s major nietabolite

2.2.5.1 What are the single dose and multiple dose PK parameters?

Table 9 summarizes the PK parameters for sunitinib and SU012662 in oncology patients
following multiple doses of sunitinib.

2.2.5.2 How does the PK of the drug and iis major active metabolites in healthy volunteers

compare fo that in patients?

There were no differences in the PK of sunitinib or SU012662 between healthy volunteers and
patients. For details, please refer to OCP review of original NDA submission (August 2005).
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72ble 9: Summary of sunitinib and SUOI2662 PK parameters in oncology patients by siuay,
Jollowing muliple doses of 30 mg 0D sunitinip.

Table 40. Summary of Sunitinib and SU012662 PK Parameters in Oncology Patients Following Multiple Dosing With
Sunitinib 50 mg OD (Studies 248-ONC-0511-002, RTKC-0511-005, RTKC-0511-013, and RTKC-0511-016)

Parameter Mean (B5CV)
Schedule 42 Schedule 222 Schedule 2/1
Study 002 Study 005 Stady 013 Stady 005 Study 013 Study 013 Study 016
Day 28 Day14 Day 28 Day 28 Day 14 Day 14 Day 14 Day 14
{r=8) n=15) m=10) (=9 {n=14) (n=6) n=35) =12

Sunifinib

Coom (D2'ML) T22{43) 90.2(41) 82434 68.5 (25) 2537 56.7 (80) 86832 . 91.9 (46)
AUCo 1206 {37) 14697 (42) 142539 126225 1706 (52) 1035 (36) 1326 (35) 1592 (41)
{og*hrmb) :
T (1" 853,18 6.1(4.1,123) 540,102 4.1(0,8) 6.1{2,20) 6(4.9 6(4,8) 6(0,33)
Cros (22'mL) 44.0(59) 59.6(31) 55.7 ¢40) 44.9 (40) §5.4 (58) 2652 (66) 47:9 (36) 1095
CL¥ (L) 46.4 (46) N/A 40.7 49) 41.4 Q1) 379 (39) 51537 43,4 (35) 4107
SUD12662

Cooee (ng'ml) 33.7(73) 37.8(25) 46.1(38) 37.8 (67 32.3(34) 183 59 27 (44) 251048
AUCon 582 (66) 312D 844 (25) 657 (69) 640 (54) 362(58) 485 (30) 477 {45
{ng*hrinl)

T 1) 6.5 (3, 18) 6.1¢0,10.1) 7.1(0,12) 6(1,.8.1) 6(0,20) 5.1(1,8) §(39,8) 60,29
Croa (22'ml) 188 (49 273020 36.6 (50) 222 (89) 250 (62) 12869 19.1 {34) 21.3(30)
Total Drug

Com (nz'mL) 103 &M 126 (33) 126 34) 104 (33) 124(51) 74.5(53) 89.0 (30) 117{43)
AUC,.,, 1888 (531) 2429 (33) 2264 (33) 1929 (39) 2351 (48) 1397 (32) 1310 39) 2069 (39)
(og*hriml)

Treee (" §@3,13) §(4,10) 5.5 (0,10} 6(1.8.1) 552,20 §¢4.9) 6(4,8) 600,12
Cros (np'ml) 62.9 {(53) 36.8{41) 923 (43) 7.7 (49) £0.3 (39 39.0 (60) 67.0{38) 10t (51)

Source: Appendix 2; Tables A-3.2.1.1 | A-32.1.2, A-3.2.13,A-3.2.2.1, A-32.22 A-3223, A-3231,A-3232 and A-3.233.

%CV = % Coeffictent of Varistion; AUC, ,,= Araz Under tha Bl2sma Concentration Tie Curve From 3 to 24 Hours; C,,, = Maximum Conceniration;
Crougs = Plasma Concentration st Predose, 24, or 48 Hours Postdose; CL/F = Oral Clearance; T = Time to Mavimum Concentration.

Note: All data presented are fromn Cyela 1.

*  Values presented are median (main, max).

2.2.5.3 What are the characteristics of drug absorption?

Absorption of sunitinib following oral administration occurred with a median Tmax of 6 to
12 hours following single and multiple doses. SU012662 levels peaked at approximately the
same time as sunitinib. For details, please refer to OCP review of original NDA submission
(August 2005).

223.4 What are the characleristics of drug distripution?

Binding of sunitinib and its primary active metabolite to human plasma protein 7z vzz7o was 95%
and 90%, respectively, with no concentration dependence in the range of 100 — 4000 ng/mL. The
apparent volume of distribution (Vd/F) for sunitinib was 2230 L. In the dosing range of 25 - 100
mg, the area under the plasma concentration-time curve (AUC) and Cy.x increase proportionately
with dose. For details, please refer to OCP review of original NDA submission (August 2005).

223.5 Does the mass balance study suggest renal or hepatic as the major route of
elimination?

In a human mass balance study of [14C] sunitinib, 61% of the dose was eliminated in feces, with
renal elimination accounting for 16% of the administered dose. Sunitinib and its primary active
metabolite were the major drug-related compounds identified in plasma, urine, and feces,
representing 91.5%, 86.4% and 73.8% of radioactivity in pooled samples, respectively. Minor
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- metabolites were identified in urine and feces but generally not found in plasma. For details,
please refer to OCP review of original NDA submission (August 2005).

2.25.6 What are the characteristics of drug metabolism?

/7 vitro studies with human liver microsomes indicated that sunitinib (SU011248) undergoes
CYP3A4-mediated N-de-ethylation to form a major, pharmacologic-ally active N-de-ethyl
metabolite, SU012662.

SU012662 undergoes further metabolism (N-de-ethylation), which is also primarily by CYP3A4
to form an inactive metabolite (SU014335), but at a much slower rate than the N-de-ethylation of
sunitinib in human liver microsomes.

2.2.5.7 What are the characteristics of drug excretion?

Fecal excretion is the major route of elimination of sunitinib. Over a 21-day collection period,
total recovery of radioactivity averaged 77+8.8%, with 61+7.2% in the feces and 16+2.5% in
urine. Sunitinib was the primary species identified in feces and urine, followed by SU012662.
Total oral clearance (CL/F) ranged from 34 to 62 L/hr with an inter-patient variability of 40%.
Following administration of a single oral dose in healthy volunteers, the terminal half-lives of
sunitinib and its primary active metabolite are approximately 40 to 60 hours and 80 to 110 hours, .
respectively.

2.2.5.8 Based on PK parameters, what is the degree of linearity or nonlinearity in the dose-
concentration relationship?

The PK of sunitinib and its primary metabolite SU012662 were found to be dose-proportional in
the dose range of 25 to 100 mg. For details, please refer to OCP review of original NDA
submission (August 2005).

2.2.5.9 How do the PK parameters change with time following chronic dosing?

With repeated daily administration, sunitinib accumulates 3- to 4-fold while the primary
metabolite accumulates 7- to 10-fold. Steady-state concentrations of sunitinib and its primary
active metabolite are achieved within 10 to 14 days. By Day 14, combined plasma
concentrations of sunitinib and its active metabolite ranged from 62.9 — 101 ng/mL. No
significant changes in the pharmacokinetics of sunitinib or the primary active metabolite were
observed with repeated daily administration or with repeated cycles in the dosing regimens tested.

2.2.5.10 What is the inter- and intra-subject variability of PK parameters in volunteers and
patients, and what are the major causes of variability?

The variability in PK parameters in healthy subjects ranged from 15-36% for Cmax and AUC
and 21-35% for apparent clearance of sunitinib. The estimates of variability in patients were
higher, ranging from 25-60% for Cmax and AUC and 21-71% for apparent clearance. This
represents a moderate range of variability.

For details, please refer to OCP review of original NDA submission (August 2005).
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23 IVIRINSTC FACTORS

2.3.1 What intrinsic factors (age, gender, race, weight, height, disease, genetic
polymorphism, pregnancy, and organ dysfunction) influence exposure (PK usually) and/or
response, and what is the impact of any differences in exposure on efficacy or safety
responses?

The effect of several intrinsic factors was evaluated as part of the population PK analysis
conducted at the time of the original review. In the current submission, the effect of hepatic
impairment on sunitinib PK was evaluated. This was one of the post-marketing commitments
made by the applicant at the time of the original NDA submission.

Hepatic Impairment:

The effect of hepatic impairment on sunitinib and SU012662 PK has been evaluated in study
A6181079. The objectives of this study were to evaluate the effects of mild and moderate
impaired hepatic function on the single-dose pharmacokinetics of sunitinib and its active
metabolite, SU012662, and to assess the safety and tolerability of a single dose of sunitinib in
subjects with mild and moderate impaired hepatic function

This was an open-label, single-dose, parallel-group study in three groups of subjects (8 subjects
per group) with the following degrees of hepatic function:

Group 1: subjects with normal hepatic function

Group 2: subjects with mild hepatic impairment (Child-Pugh classification A, score 5-6)

Group 3: subjects with moderate hepatic impairment (Child-Pugh classification B, score 7-9).

All subjects in all groups received a single 50-mg dose of sunitinib. Serial blood samples were
collected for analysis of sunitinib and SU012662 levels at baseline (predose) and 1, 2, 4, 6, 8, 12,
16, 24 (Day 2), 36 (Day 2), 48 (Day 3), 72 (Day 4), 96 (Day 5), 120 (Day 6), 144 (Day 7) hours
after dosing. Additional samples were collected during follow-up visits on days 9, 11, 13, 15, 17,
and 21.

A separate larger quantity of blood (10 mL) for the measurement of SU011248 and SU012662
protein binding was collected at 0 hour and at 6 hours after dosing.

PK parameters were estimated for sunitinib and SU012662 for each individual using non-
compartmental methods. Both total and unbound exposures (Cmax, AUC) were estimated.

Parameters were compared across groups using ANOVA.

Resulzs. Table 10 shows the demographics of the 3 groups of subjects:
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Table 10. Demographics and baseline characteristics of the subyects.

Characteristic Healthy Mild Impairment Moderate Impairment
n=§ n=3§8 n=2§
Male:Female 53 4:4 7:1
Age, years
Mean (SD) 574 (5.3) 59.4(7.4) 57.8(8.9)
Range 53-70 50-73 48-78
Race, n
White 7 8 6
Black 0 0 2
Asian 1 0 0
Weight, kg
Mean (SD) 78.8 (19.4) 79.1 (14.3) 86.6 (20.4)
Range 52.0-109.0 51.7-98.9 51.7-112.9
Body Mass Index
Mean (SD) 26.6 (5.2) 29.3 (4.8) 29.6 (5.7)
Range 20.0-36.0 18.4-34.2 19.6-35.7
Height, cm
Mean (SD) 171.9 (8.9) 164.5 (8.1) 170.5 (9.6)
Range 163.0-187.0 157.5-177.8 154.9-182.9

One subject (Subject 10021030; normal hepatic function) had SU011248 and SU012662

concentrations that were very low or BLQ over the entire PK sampling period. This subject had
an episode of emesis soon after dosing, which was reported as an AE. Data for this subject was

excluded from analysis.

Table 11 shows the PK parameters for the sunitinib, SU012662 and for combined drug
(sunitinib+SU012662), for the 3 hepatic impairment groups.

7able 17 PR paramerers for sunitinit, SUDI26062 and combined drug jor normal, mild and
moderate Aepalic imparrment groups.

Parameter Geometric Mean (95% Confidence Interval)
Normal Mild Moderate

__N=7 =8 N=8
SU011248 Total
AUC;s (ng'h'mL) 1368.7 (1242.7,1507.5) 15142 (1369.2,1674.6) 14772 (1431.0,1524.8)
AUC),y (ng-hv/ml) 1354.8 (1228.8,1493.7)  1484.6 (1344.8, 1639.0) 1454.7 (1408.3, 1502.5)
Cuax (ng/mlL) 21.9(19.9,24.0) 23.3(222,2449) 22.7(21.4,24.0)
Toas (0)° 8.1(6.0,16.0) 80(4.0,12.0) 10.0(1.0.16.0)
tia(h) 63.8(61.7,65.9) 79.5 (73.3, 83.9) 79.2(739,849)
CL/F (L/h) 36.5(33.2,40.2) 33.0(29.9,36.3) 33.8(328,349
SU011248 Unbound
Fu (%0) 9.8 (9.6, 10.1) 8.0(77.84) 9.0(88.92)
AUCipss (nghvml) 1345 (124.3, 145.5) 121.3 (111.5,131.9) 132.7(128.2,137.4)
AUCy (ng-h/mL) 133.1(122.9, 144.2) 118.9 (109.6, 129.0) 130.7 (126.3, 1353.2)

Cuau (Dg/mL)

2.2(2.0,23)

1.9(1.8,2.0)

2.0(1.9,2.1)




SU012662 Total

AUCirs (ng-h/ml) 359.4 (517.8, 604.4) 491.9 (459.7, 526.3) 505.1 (461.4, 532.9)
AUCha (ng-h/'mL) 330.7 (489.8, 575.0) 456.4 (428.5, 486.1) 475.0 (432.0, 522.3)
Crax (ng/mL) 43(4.0,47 43(4.0,47) 43(3.7,5.0)

Toax (1)} 6.1 (6.0,12.0) 6.0 (4.0, 48.0) 6.0 (1.0, 36.0)

12 (h) 110.9(107.1, 1147 1219 (114.4, 129.8) 112.6 (1074, 118.1)
SU012662 Unbound

Fu (%0) 16.0 (15.5, 16.6) 13.5(13.0, 14.1) 15.6 (154,15.7)
AUCrsy (ng-h/mL) 89.7(82.8,.97.2) 66.6 (62.6, 70.9) 78.6(72.1,85.7)
AUChzy (ng-h/mlL) 85.1(78.4,92.3) 61.8(58.2, 65.6) 73.9 (675, 81.0)
Coaxn (ng/ml) 0.7 (0.6,0.8) 0.6 (0.5, 0.6) 0.7 (0.6,0.8)
Total Drug*

AUCqs (ng-b/mlL) 1937.8 (1784.4,2104.4) 2001.9(1828.4,21919) 1999.1 (1940.5, 2059.4)
AUCp: (ng-Vml) 1912.6 (1759.9,2078.4) 1956.1 (1794.1,2132.7) 1958.4 (1896.8, 2022.0)
Camg (ng/ml) 26.0(23.8,28.5) 27.3(26.0,287) 26.7(25.0,28.6)
Toax (0)* 6.1(6.0,120) 8.0(4.0,12.0) 8.0(1.0.16.0)

Figure 10 shows the median concentration vs. time profiles for the three groups.

Statistical analysis revealed no differences in PK parameters among the three groups. Pairwise
comparisons demonstrated that systemic exposure (AUCinf, AUClast and Cmax) of SU011248,
SU012662, and Combined Drug was not significantly changed in subjects with mild and
moderate hepatic impairment, compared with normal subjects.

The AUC ratios for sunitinib were 1.11 and 1.08 for the mild and moderate groups indicating an
8% to 11% increase in exposure to sunitinib. The AUC ratios for SU012662 were 0.88 and 0.90
indicating a 10% to 12% decrease in exposure to SU012662. These effects canceled each other
out such that the AUC ratios for the Combined Drug were 1.03 for both impairment groups. This
indicates that there was no net effect of hepatic impairment on sunitinib exposure. A

Point estimates of the geometric mean ratio (mild/normal and moderate/normal) for .
SU011248 apparent clearance and half-life fell within the 80% to 125% range. The CL/F of
SUO011248 was not significantly different in subjects with hepatic impairment (33.0 L/h-33.8

L/h) compared with normal subjects (36.5 L/h).

The unbound fractions of SU011248 and SU012662 were slightly smaller in the hepatically-
impaired groups, compared with the normal group. For SU011248, the unbound fraction in the
hepatic-impaired groups was 8.0% to 9.0 %, compared with 9.8% in the normal group. For
SU012662, the unbound fraction in the hepatic-impaired groups was 13.5% to 15.6%, compared
with 16.0% in the normal group. These differences between groups in protein binding were not

statistically significant.
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Ligure /0 Median sunitinib concentration vs. fime jor normal, mild and moderate hepatic
Impaiyment groyps. Upper panel: sunitinib, Middle panel: SUD/2662 and Lower panel;
combined drug (sunitinib+SU0/2662).
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To further explore the relationship between measures of hepatic impairment and sunitinib and
SU012662 exposure, the AUC of sunitinib and SU012662 (total and unbound) was plotted as a
function of albumin concentrations and as a function of bilirubin concentrations. As the
following figures shows, there was no trend for any relationship between sunitinib and
SU012662 exposure and these measures of hepatic function.

Frgure 17 Scatter-plots of sunitinib AUC and sunitinib unbound AUC vs. Albumin (upper
parels) and SUOI2662 AUC and SUOI2662 unbound AUC vs. Albumin (lower panels).

b(4)

b{4)
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Ligure [2: Scatler-plols of sunitinib AUC and sunitinib unbound AUC vs. Bilirubin (upper
panels) and SUOI2662 AUC and SUDL 2662 unbourd AUC vs. Bilurubin (lower parels).

bia)

In summary, mean Cmax and AUC for sunitinib and SU012662 were similar between subjects
with hepatic impairment and normal subjects. There was no effect of hepatic impairment on
protein binding of sunitinib or SU012662 resulting in a lack of differences for unbound sunitinib
and SU012662 exposures between hepatic impairment subjects and normal subjects. Thus,
sunitinib dosing adjustments are not necessary for patients with mild to moderate hepatic
impairment.
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Table 12 Geometric mean ratios jor sunitinit, SUDI2602 and combined drug in mild/normal

and moderate/hormal groups.

Parameter Geometric Least Squares Mean Ratio (90% Confidence Interval)
Mild/ Moderate/
Normal Normal
SU011248 Total
AUC;s(ng-h'mL) 1.11 (0.84, 1.47) 1.08 (0.81, 1.43)
AUC (ng'h/ml) 1.10 (0.83, 1.45) 1.07 (0.81, 1.42)
Coax (ng/mL) 1.06 (0.85, 1.34) 1.04 (0.82, 1.30)
Toes (1) 0.35(0.73) -0.23 (0.82)
i () 1.25 (1.03, 1.51) 1.24 (1.02, 1.51)
CL/F (L/k) 0.90 (0.68, 1.20) 0.93 (0.70, 1.23)
SU011248 Unbound
Fu (%) 0.82 (0.73, 0.92) 0.91 (0.81, 1.03)
AUCjrsy (ng-h/mL) 0.90(0.71, 1.14) 0.99(0.78, 1.23)
AUCjau(ng-h/mL) 0.89(0.71, 1.13) 0.98 (0.78,1.24)
Crmy (ng/mL) 0.87(0.71,1.07) 0.95(0.77, 1.17)
SU012662 Total
AUCys(ng-ivmL) 0.88 (0.67, 1.16) 0.90(0.69, 1.19)
AUCpy (ngh/mlL) 0.86 (0.65, 1.14) 0.90 (0.68, 1.13)
Cuxz (ng /mL) £.00 (0.67, 1.48) 0.99 (0.66, 1.46)
Toux (h) 2.16 (0.03) 0.70 (0.48)
tya (h) 1.10(0.92, 131) 1.02(0.85,1.21)
SU012662 Unbound
Fu (%0) 0.84 (0.76, 0.94) 0.97 (0.87, 1.09)
AUCqsq (ng-h/ml) 0.74 (0.57, 0.97) 0.88 (0.67,1.14)
AUCy (ng-h/mL) 0.73 (0.55, 0.95) 0.87 (0.66, 1.14)
Crma(ng/mlL) 0.84 (0.56, 1.26) 0.96 (0.64, 1.43)
Total Drug (SU011248 +
SU012662)
AUCjs(ng-h/mL) 1.03 (0.80. 1.33) 1.03 (0.80, 1.32)
AUCha (ng-h/mL) 1.02 (0.80, 1.31) 1.02 (0.80, 1.31)
Coax (ng/mL) 1.05 (0.83, 1.33) 1.03 (0.81, 1.30)
Tous (h) -0.29 (0.77) -0.52 (0.60)

2.3.2 Based upon what is known about expesure-response relationships and their
variability and the groups studied, healthy volunteers vs. patients vs. specific populations,
what dosage regimen adjustments, if any, are recommended for each of these groups? If

dosage regimen adjustments are not based upon exposure-response relationships, describe

the alternative basis for the recommendation.

2.3.2.1 Elderly
Not applicable.

2.3.2.2 Pediatric patients. Also, what is the status of pediatric studies and/or any pediatric

plan for study?
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Not applicable. The applicant did submit a proposed pediatric study request (PPSR) in November
2005, and the Agency has issued a Written Request for pediatric studies to the applicant for the
evaluation of sunitinib in pediatric malignancies.

2.3.2.3 Gender
Not applicable.

2.3.2.4 Race
Not applicable.

2.3.2.5 Renal impairment
No recommendations at this time. The applicant is conducting a study evaluating the
pharmacokinetics of sunitinib in patients with renal impairment.

2.3.2.6 Hepatic impairment

The mean Cmax and AUC for sunitinib and SU012662 were similar between subjects with
hepatic impairment and normal subjects. There was no effect of hepatic impairment on protein
binding of sunitinib or SU012662 resulting in a lack of differences for unbound sunitinib and
SU012662 exposures between hepatic impairment subjects and normal subjects. Thus, sunitinib
dosing adjustments are not necessary for patients with mild to moderate hepatic impairment.

2.3.2.7 What pregnancy and lactation use information is there in the application?
None. ’

2.3.2.8 What pharmacogenetics information is there in the application and is it important

or not?
None.

24 EXTRINSIC FACTORS

2.4.1 What extrinsic factors (drugs, herbal products, diet, smoking, and alcohol use)
influence dose-exposure and/or -response and what is the impact of any differences
in exposure on response?

There were no specific studies or analyses designed evaluate the effects of factors such as herbal

products, diet, smoking or alcohol use on the PK or PD of sunitinib.

2.4.2 Drug-drug interactions

Please refer to the original NDA review for drug-drug interaction studies of sunitinib with CYP
inhibitors and inducers.
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25  GENERAL BIOPHARMACEUTICS

There were no biopharmaceutics issues in the current submission.
Please see original NDA review for information regarding the biopharmaceutics of this drug.

26  ANALFTICAL SECTIONV

2.6.1 Were relevant metabolite concentrations measured in the clinical pharmacology
studies?

Yes, in the hepatic impairment and QTc study, the parent compound, sunitinib and SU012662,
the major metabolite were measured since these were the only two compounds found in the
blood or urine.

2.6.2 For all moieties measured, was free, bound, or total measured? What is the basis
for that decision, and is it appropriate? )

The parent compound and its active metabolite SU012662 as well as a minor metabolite
SU12487 were selected for analysis. All three compounds were measured as free moieties
detected by mass spectrometry.

2.6.3 Were the analytical procedures used to determine drug concentrations in this NDA
acceptable?

b(4)
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4. INDIVIDUAL STUDY REVIEWS

Protocol Title: A Phase 1 Study to Evaluate the Pharmacokinetics of SU011248 in Subjects
With Impaired Hepatic Function

Protocol Number: A6181079

Study Objective(s): The objectives of this study were as follows:

e To evaluate the effects of mild and moderate impaired hepatic function on the single-dose
pharmacokinetics of SU011248 and its active metabolite, SU012662.

e To assess the safety and tolerability of a single dose of SU011248 in subjects with mild and
moderate impaired hepatic function.

METHODS

Study Design: This was an open-label, single-dose, parallel-group study. Volunteers were
screened for participation within 14 days before the first dose of study medication. Three groups
of subjects (8 subjects per group) with the following degrees of hepatic function were enrolled in
the study:

Group 1: subjects with normal hepatic function,

Group 2: subjects with mild hepatic impairment (Child-Pugh classification A, score 5-6),

Group 3: subjects with moderate hepatic impairment (Child-Pugh classification B, score 7-9).
All subjects in all groups received a single 50-mg dose of SU011248.

Study Treatment: Subjects were admitted to the study unit 1 or 2 days before dosing (Day —1 or
Day 0) and were confined in the study unit until Day 7. All subjects received a single dose of
SU011248 on the morning of Day 1. Serial PK blood samples (4 mL at each time point) for the
measurements of SU011248 and SU012662 were collected within 15 minutes before dosing (0
hour) and at 1, 2, 4, 6, 8, 12, 16, 24 (Day 2), 36 (Day 2), 48 (Day 3), 72 (Day 4), 96 (Day 5), 120
(Day 6), 144 (Day 7) hours after dosing. A separate larger quantity of blood (10 mL) for the
measurement of SU011248 and SU012662 protein binding was collected at 0 hour and at 6 hours
after dosing. Subjects were discharged from the study unit on Day 7 and returned to the study
unit on Days 9, 11, 13, 15, 17, and 21 for additional PK blood sample collections. A single PK
sample was collected at each visit, and the exact collection date and time was recorded.

Pharmacokinetic Evaluations:

Primary PK endpoint:

e SUO011248 area under the plasma concentration-time curve from time zero to infinity
(AUChny), area under the plasma concentration-time curve from zero to time of last
measurable concentration (AUC,s), and maximum observed plasma concentration (Cpax).

Secondary PK endpoints:

e SU011248 time to first occurrence of Cpax (Tmax), terminal phase plasma half-life (t11),
apparent oral clearance (CL/F), apparent volume of distribution (V/F), fraction of drug
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unbound in plasma (F,), unbound AUCint (AUCjnty), unbound AUC st (AUCastu), and
unbound Cpax (Crmax,u)

e SU012662 AUCinf, AUCIast; Cmax: TmaXa t1/23 Fua AUCinf,u: AUClast,ua and Cmax,u-

Safety Evaluations: To assess safety, physical examinations and 12-lead ECGs were performed,
vital signs and AEs were monitored, and clinical laboratory tests were conducted.

Statistical Methods: Descriptive statistics, including the mean, standard deviation, median,
minimum, and maximum values, were provided for continuous endpoints. The number and
percent of patients in each category were provided for categorical variables.

For qualitative parameters, the population size (N for sample size and n for available data) and
the percentage (of available data) for each class of the parameter were presented.

Quantitative parameters were summarized by presenting the population size, mean, standard
deviation, CV%, median, minimum, and maximum values.

In general, data were presented by study group (i.e., Group 1: normal hepatic function, Group 2:
mild hepatic impairment, and Group 3: moderate hepatic impairment). Data for all study subjects
combined were presented, when appropriate.

Plasma concentrations were summarized using descriptive statistics for each study group. A
subject listing of all plasma concentration-time data for each study group was presented.
Descriptive statistics (n, mean, SD, %CV, median, minimum, maximum) of plasma
concentrations for SU011248, SU012662 and total drug, were presented in tabular form by study
group, study day, and nominal time. No correction was made for differences in molecular
weights before summarization of SU011248+SU012662 concentration data, because the
differences are negligible.

Linear and semi-log plots of median plasma concentrations by nominal time for SU011248,
SU012662, and total plasma concentrations were prepared with data from all study groups in the
same plot (separated only by analytes). Similar plots were prepared for the plasma concentrations
of each individual patient.

RESULTS

Subject Disposition and Demography: Twenty-four subjects (16 men, 8 women; 21 white, 2
black, and 1 Asian; 48 to 78 years of age) were enrolled in and completed the study. As required
by the protocol, 8 of the subjects had mild hepatic impairment, and 8 had moderate hepatic
impairment.

Pharmacokinetic Results: Only pharmacokinetic measurements and analyses were performed
for this study. Measurable SU011248 concentrations were achieved within 1 hour after dosing
and remained quantifiable at all following time points until at least Day 15, in all subjects except
Subject 10021030. Measurable SU012662 concentrations were achieved within 1 hour after
dosing in most subjects and were quantifiable at all following time points until at least Day 17, in
all subjects except Subject 10021030. Peak SU011248 and SU012662 concentrations were
achieved at approximately 6 to 10 hours after dosing (median Tmax), followed by a bi-
exponential decline.
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The pharmacokinetics of SU011248 and SU012662 were variable in both normal and hepatic-
impaired subjects in this study. In the case of SU011248, inter-subject coefficients of variation
(CVs) on measures of total exposure (AUCyf, AUClast, and Cpax) ranged from 12.8% to 40.3%,
and on measures of unbound exposure (AUCiqty, AUCjastu, and Cmaxy) ranged from 13.8% to
40.5 %. For SU012662, inter-subject CVs for total exposure (AUCips, AUCast, and Cyax) ranged
from 25.4% to 54.2%, and on measures of unbound exposure (AUCixty, AUCastu, and Craxy) it
ranged from 25.9% to 52.6%. '

Table S/ PR paramerers jor sunitinit, SUOL2602 and combined drug for normal, nild and
moderate Aepalic imparrment groups.

Parameter Geometric Mean (95% Confidence Interval)

Normal Mild Moderate

N=7 =8 N=8

SU011248 Total
AUCqs (ng-h/ml) 1368.7 (1242.7,1507.5) 15142(1369.2,1674.6) 14772 (1431.0,1524.8)
AUGCy,; (ng-vVmlL) 1354.8(1228.8,1493.7) 14846 (1344.8,1639.0) 14547 (1408.3, 1502.5)
Crax (ng/ml) 21.9(19.9,24.0) 23.3(222,2449) 22.7(21.4,24.0)
T (h)* 8.1 (6.0, 16.0) 8.0(4.0,12.0) 10.0(1.0,16.0)
tya(h) 63.8 (61.7,65.9) 79.5(753,83.9) 79.2(73.9,84.9)
CL/F (L) 36.5(33.2,40.2) 33.0(29.9,36.3) 33.8(32.8,34.9)
SU011248 Unbound
Fu (%) 2.8(9.6,10.1) 8.0(7.7.84) 9.0(8.8.9.2)
AUCsy (ng-biml) 134.5 (124 3, 145.5) 121.3 (111.5, 131.9) 132.7(1282,137.4)
AUChq (ngh/ml) 133.1 (1229, 144.2) 118.9 (109.6, 129.0) 130.7 (126.3,135.2)
Crax.u (ng/mL) 22.0,23) 1.9(18,2.0) 20(1.9,21)
SU012662 Total
AUC;s (ng-h/mlL) 3594 (517.8, 604.9) 4919 (459.7, 326.3) 505.1 (461.4, 552.9)
AUC; (ng'ymL) 330.7 (489.8. 575.0) 456.4 (428.5, 486.1) 475.0 (432.0, 522.3)
Crux (ng/ml) 43(4.0,4.7) 43(4.0,4.7) 43(33.7,5.0)
T ()? 6.1(6.0,12.0) 6.0 (4.0,48.0) 6.0 (1.0, 36.0)
t12 (h) 110.9(107.1,114.7) 1219 (114.4,129.8) 112.6 (1074, 118.1)
SU012662 Unbound
Fu (%) 16.0 (155, 16.6) 13.5(13.0, 14.1) 15.6 (154,157
AUCysy (ng-/ml) 89.7(82.3,97.2) 66.6 (62.6, 70.9) 78.6(72.1,85.7)
AUCpy (ng-h/mL) 85.1(78.4,92.3) 61.8 (58.2, 65.6) 73.9 (675, 81.0)
Corany (ng/ml) 0.7 (0.6,0.8) 0.6(0.5,0.6) 0.7 (0.6,0.8)
Total Drug*
AUC;s (ng-h/mlL) 19378 (1784.4,2104.4) 2001.9 (1828.4,2191.9) 1999.1 (1940.5, 2059 .4)
AUCy; (ng-h/'mL) 19126 (1759.9,2078.4) 1956.1(1794.1,2132.7) 19584 (1896.8, 2022.0)
Coux (ng/ml) 26.0(23.8,28.5) 27.3(26.0,28.7) 26.7 (25.0,28.6)
T (0)° 6.1(6.0,12.0) 80(4.0,12.0) 8.0(1.0, 16.0)




Pairwise comparisons demonstrated that systemic exposure (AUCing, AUCjast and Cnax) of
SU011248, SU012662, and Total Drug was not significantly changed in subjects with mild and
moderate hepatic impairment, compared with normal subjects.

Median Ty for SU011248 was not significantly different in normal subjects (median

Tmax = 8.1 hours) compared with subjects with mild impairment (median Tax = 8.0 hours) and
subjects with moderate impairment (median Tmpax = 10.0 hours). Median Tax for SU012662 was
similar in all 3 study groups (6.0 hours — 6.1 hours), although the ranges were wide. Mean
SU011248 t,, was slightly longer in subjects with hepatic impairment (79.2 hours-79.5 hours)
compared with normal subjects (63.8 hours).

Point estimates of the geometric LS mean ratio (mild/normal and moderate/normal) for
SU011248t 1/2 fell within the 80% to 125% range; the 90% CI was 102% - 151%.

SU012662 t1/2 was similar across groups (112.6 hours — 121.9 hours in subjects with hepatic
impairment and 110.9 hours in normal subjects). CL/F of SU011248 was not significantly
different in subjects with hepatic impairment (33.0 L/h-33.8 L/h) compared with normal subjects
(36.5 L/h).

The unbound fractions of SU011248 and SU012662 were slightly smaller in the hepatic impaired
groups, compared with the normal group. For SU011248, the unbound fraction in the hepatic-
impaired groups was 8.0% to 9.0 %, compared with 9.8% in the normal group. For SU012662,
the unbound fraction in the hepatic-impaired groups was 13.5% to 15.6%, compared with 16.0%
in the normal group. No significant differences between groups in protein binding can be
concluded given the intrinsic variability of the protein-binding assay.

Pairwise comparisons of unbound PK parameters demonstrated that unbound exposure
(AUCjtu, AUCasty, and Craxy) of SU011248 was not significantly changed in subjects with mild
and moderate hepatic impairment, compared with normal subjects. SU012662 unbound PK
parameters were similar in hepatic-impaired subjects compared with, apart from AUCiyz, and
AUC 5t n, which appeared to be slightly lower-in the mild impairment group.

Tuble $2- Geomeltric mean ratios Jor sunitinib, SUDL2602 and combined drug in mild/normal
and moderate/normal groups.
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Parameter Geometric Least Squares Mean Ratio (90% Confidence Interval)
Mild/ Moderate/
Normal Normal
SU011248 Total
AUCss(ng-h'mlL) 1.11(0.84, 1.47) 1.08 (0.81, 1.43)
AUChg (ng'h/ml) 1.10 (0.83, 1.45) 1.07(0.81, 1.42)
Coax (ng/mL) 1.06 (0.85, 1.34) 1.04 (0.82, 1.30)
s (h) 0.35(0.73) -0.23 (0.82)
tin(h) 1.25(1.03, 1.51) 1.24(1.02, 1.51)
CL/F (L'h) 0.90 (0.68, 1.20) 0.93 (0.70, 1.23)
SU011248 Unbound
Fu (%) 0.82(0.73, 0.92) 0.91(0.81, 1.03)
AUCG;pin (ng-h/mL) 0.90(0.71, 1.14) 0.99 (0.78, 1.25)
AUCnx (ng-h/ml) 0.89(0.71, 1.13) 0.98 (0.78, 1.24)
Corn(ng/mL) 0.87(0.71, 1.07) 0.95(0.77, 1.17)
SU012662 Total
AUCi(ng-h/mlL) 0.88 (0.67, 1.16) 0.90 (0.69, 1.19)
AUChq (ng-h/mlL) 0.86(0.65, 1.14) 0.90 (0.68, 1.18)
Comx (ng /mL) 1.00 (0.67, 1.48) 0.99 (0.66, 1.46)
Tous (h) 2.16 (0.03) 0.70 (0.48)
ty (B) 1.10(0.92, 1.31) 1.02(0.85,1.21)
SU012662 Unbound
Fu (%0) 0.84 (0.76, 0.94) 0.97 (0.87, 1.09)
AUG5q (ng-h/ml) 0.74 (0.537,097) 0.88 (0.67,1.14)
AUChx(ng-h/ml) 0.73 (0.55, 0.95) 0.87 (0.66, 1.14)
Cumea (ng'/mL) 0.84 (0.56, 1.26) 0.96 (0.64, 1.43)
Total Drug (SU011248 +
SUD12662)
AUC;¢(ng-h/mL) 1.03 (0.80. 1.33) 1.03 (0.80, 1.32)
AUCh (ng'h/ml) 1.02 (0.80. 1.31) 1.02 (0.80, 1.31)
Coa: (ngmL) 1.05(0.83, 1.33) 1.03 (0.81, 1.30)
Toae (B) -0.29 (0.77) -0.52 (0.60)

Safety Results: During the course of the study, no subject died, no subject experienced an SAE,

and no dose modifications or temporary or permanent discontinuations from study treatment
were needed. All AEs were graded mild (Grade 1), moderate (Grade 2), or severe (Grade 3),

based on the MedDRA (v. 9.0) dictionary.
The overall incidence of AEs was low. All subjects were evaluable for AEs. Six of the 8 subjects
in Group A (normal hepatic function) reported a total of 16 AEs. Two of the 8 subjects in Group

B (mild hepatic impairment) reported a total of 3 AEs. None of the 8 subjects in Group C
(moderate hepatic impairment) reported an AE.
The AEs most frequently reported were gastrointestinal disorders (6 AEs), all reported by

subjects in the normal group. Subjects in the normal group also accounted for all reported AEs in

general disorders and administration site conditions (2 AEs); musculoskeletal and connective
tissue disorders (2 AEs); respiratory, thoracic, and mediastinal disorders (1 AE); and skin and
subcutaneous tissue disorders (3 AEs). Subjects in the mildly impaired group experienced the

only occurrences of metabolism and nutrition disorders (1 AE) and psychiatric disorders (1 AE).
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Subjects in the normal group and the mildly impaired group reported nervous system disorders
(normal group - 2 AEs; mildly impaired group - 1 AE). One of these subjects (Subject
10021030) had an AE of emesis soon after dosing. Available data for this subject were included
in individual listings of SU011248, SU012662, Total Drug concentrations, and PK parameters,
but were excluded from summary statistics.

CONCLUSIONS

e Mean SU011248 AUCiyr, AUCagt, and Cax Were similar between subjects with hepatic
impairment and normal subjects.

e Mean SU012662 AUCinr, AUCqst, and Crax Were similar between subjects with hepatic
impairment and normal subjects.

e SUO011248 was safe and well tolerated by the subjects participating in the study. No
subject experienced an SAE, and no subject discontinued the study because of an AE.

¢ Dose adjustment of SU01248 is not necessary for patients with mild to moderate hepatic
impairment.
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S. PHARMACOMETRICS REVIEW

Summary:

The sponsor conducted an exposure-response analysis to evaluate the relationship between
combined sunitinib+SU012662 exposure and measures of effectiveness in treatment-naive and
cytokine-refractory patients with metastatic renal cell carcinoma (MRCC). Time to tumor
progression, response rates and changes in tumor size were modeled as a function of sunitinib
exposure.

There was no effect of AUC on time to tumor progression or death, probably due to the small
number of patients with observed tumor progression or death in the first-line treatment-naive
patients. However, there was a significant correlation of AUC of sunitinib with the probability of
a partial response in cytokine refractory patients, suggesting a 1.9-fold increase in the probability
of a PR with each unit increase in AUC.

The tumor growth dynamics model provided a good description of changes in tumor size with
sunitinib treatment. Line of therapy (treatment-naive or cytokine refractory), baseline tumor size,
sex and ECOG score were not significantly associated with changes in tumor size with sunitinib
treatment. Using the model and assuming perfect patient compliance, simulation of tumor growth
dynamics for the 50 mg QD (4/2 schedule) showed that 62% of patients would be classified as
partial responders by RECIST criteria (i.e., 30% reduction in tumor volume).

The applicant’s analysis is acceptable. There are no recommendations at this time.

Data:

The studies included in the data analysis included the phase 3 study of sunitinib vs. [FN-a from
the current submission (study A6181034) as well as two phase 2 studies of sunitinib (single-arm
studies RTKS-0511-014 and A6181006) submitted at the time of the original NDA review. Table
PM1 provides a summary of the three studies included in the analysis.

Table P Sunitinth studies included in the exposure-response analysis. A/l studies used the L-
malate sall capsule formulation

Protocol Design Treatment # Patients | Doses PK Sampling PD Evaluation
Duration With
Evaluable
PK
RTKC-0511- | open-label, 6 week cycles 56 50 mg QD | Trough antitumor efficacy
014 single-arm, on Schedule with dose sampling at based on objective
(Study 014) multicenter, 4/2 reduction if | Days 14 and 28 | tumor assessments
clinical trial needed. of Cycle 1, Day | made according to the
evaluating the Dose 28 of each RECIST system.
efficacy and range: 25- additional cycle | Laboratory studies, and
safety as single- 62.5 mg clinical assessments at
agent, second- QD Days 14 and 28 of
line therapy in Cycle 1, Day 28 of each
MRCC patients additional cycle
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A6181006 open-label, 6 week cycles 92 50 mg QD. | Trough antitumor efficacy
(Study single-arm, on Dose sampling at based on objective
1006) multicenter, trial | Schedule 4/2 range: 25- Days 14 and 28 | tumor assessments

evaluating the 62.5 mg of made according to the

efficacy QD Cycle 1, Day 28 | RECIST system.

and safety as a of each Laboratory studies and

single- additional cycle | clinical

agent in MRCC assessments at Days 14

patients and 28 of Cycle 1,

Day 28 of each
additional cycle

A6181034 Randomized 6 week cycles 44 50 mg QD | Trough antitumor efficacy
(Study study of on with sampling at based on objective
1034) sunitinib versus | Schedule 4/2 dose Days 14 and 28 | tumor assessments

Interferon-a as reduction if | of made according to the

first-line needed. Cycle 1, Day 28 | RECIST system.

systemic therapy Dose of each Laboratory studies and

for range: 25- additional cycle | clinical

patients with 50 mg assessments at Days 14

MRCC QD and 28 of Cycle 1,

Day 28 of each
additional cycle

Exposure measures:
Population PK models for the parent and metabolite were used to obtain estimates of exposures

for each patient in the three studies. Population PK models for the parent and metabolite were
used, as only trough levels were available for a majority of the patients in the dataset. The PK of
sunitinib was described using a 2-compartment model with the parameters for oral clearance
(CL/F) of central and peripheral compartments, volume of distribution of central and peripheral
compartments, and first-order rate of absorption. The
SU012662 (sunitinib primary metabolite) PK were described similarly with a 2-compartment
model. The fraction of sunitinib metabolized to SU012662 was assumed to be 21% based on
preclinical data.2 Bioavailability of both parent and metabolite after oral administration could
not be assessed, as no intravenous formulation was available. Full population PK models were
developed separately for sunitinib and SU012662 utilizing all available relevant PK study data as
part of the original NDA submission.

Area under the curve at steady-state (AUC) for sunitinib and SU012662 was calculated from the
average dose and estimated CL/F. Average dose was calculated from the patients dosing regimen
history using all non-zero doses. Total drug AUC (AUCT) was calculated from the sum of
average dose/CL/Fsunitinib + average dose*0.21/ CL/FSU012662 to account for conversion
fraction of sunitinib to SU012662. Both measures were evaluated since both parent and
metabolite have similar inhibitory profiles against target receptors. Molecular weight and plasma
protein binding are similar between the 2 compounds, and thus the algebraic total was used.

Response measures:
Efficacy endpoints were based on the tumor volumes and Response Evaluation Criteria in Solid

Tumors (RECIST). Repeated radiographic assessment at 6- to 12-week intervals using
computerized tomography (CT) or magnetic resonance imaging (MRI) scans was performed for
all tumor volume measurements. The RECIST defined responses are complete response (CR),
partial response (PR), stable disease (SD), and progressive disease (PD). Confirmed responses
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are those that persist on repeat imaging study at least 4 weeks after initial documentation of
response.

The following endpoints were available at multiple time points for most patients in all studies:
* Tumor Volumes

* Investigator RECIST defined response, defined as the best confirmed individual RECIST
response as reported by the study investigators.

The following endpoints were available at one time point for most patients:

* Investigator best overall confirmed RECIST defined response.

» Investigator time to tumor progression or Overall Survival (TTP/OS or TTPD), defined as the
time from randomization to first documentation of objective tumor progression or to death due to
cancer during the study, based on that patient’s RECIST rating reported by the investigator.

* Duration of response was also assessed, although the data were not mature for analysis.

Three response measures were examined for exposure-response relationships:
1) Time to tumor progression or death (TTPD)
2) Overall response rate (ORR)
3) Change in tumor volumes

Software:

SAS version 9 was used for the non-parametric Kaplan-Meier analysis of effectiveness
measures, as well as for the logistic regression analyses for response rates and toxicity measures.
NONMEM (version V) was used for non-linear mixed-effects modeling of the parametric
survival functions, as well as for the continuous variables among the toxicity measures.

Analysis:

The exposure-response analysis of Sutent in MRCC was necessarily limited to subjects with
available PK data. Subjects without PK observations or those with incomplete or missing dosing
data were excluded from the analysis. All patients from Study 1034 in which PK observations
were taken were included in the analysis. The demographics of the subjects included in the
analysis are described in Table PM2.
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Table P2 Subject demographics, by siuay.

Covariate Subgroup Study 1006 Study 14 Study 1034 All
Number of Subjects 92 56 44 192
Line of Treatment-Naive (1st Line) 0 0 44 44
Therapy Cytokine Refractory (2nd Line) 92 56 0 148
Gender Males 60 37 29 126
Females 32 19 15 66
White 87 48 43 178
Race Black 0 3 0 3
Asian/Pacific Islander 1 _ 3 1 5
Other/Not Listed/Not Allowed 4 2 ' 0 6
Average Weight (kg) 88 88 88
Average Age (years) 56 59 62

Two patients in Study 1034 and 4 patients in Study 14 with a left-censored TTP were removed from the TTP and
lesion size analyses.

1) Time to tumor progression or death (TTPD):

To investigate the relationship between exposure to sunitinib or combined drug and TTPD, a
Kaplan-Meier analysis was performed. The AUCtotal (combined AUC of sunitinib+SU012662)
was split at the median (1.956 ng.hr/ml), and Kaplan-Meier curves, stratified based on AUCtotal
less than or greater than the median, were plotted across all patients (Figure PM1). The plot
shows a slight trend for a longer TTPD with an increase in AUCT.

Figure PMT- Raplan-dMeler curves jor 77PD with combined AUC (AUCT) below the median
(low AUC) and above the median (%igh AUC), across all patients.
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A Weibull time-to-event model was fit to the TTPD data. The survival function was:
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S(ty=exp(-lambdast)>*™™*

Lambda is the “rate constant” of the Weibull function and was modeled as a function of exposure
(AUC).
lambda = In2/(Eo+Slope*AUC)

where Eo is the baseline (TTPD under untreated conditions), and Slope is the slope of the
lambda-AUC relationship.

Both linear and Emax models were used to model the effect of exposure, and compared to the
base model where Slope was set to zero.

The following table shows the summary of the model fitting.

Table PM3. Resulls of parametyic survival model fitting lo data across all MRCC studles.

No | Model OBJ Bl gamma | Slope Emax | EC50 [ETA

1 | Base 1010.214 | 263 2.1 0 (fixed) |- - 84.5%
Linear 1009.344 | 182 2.1 40.7 - - 83.5%

3 | Emax 1009.380 | 170 2.1 - 645 11.8 83.5%

Results showed that no relationship could be established between TTPD and exposure. Inclusion
of AUCT in the model did not result in a significant decrease in the objective function compared
to the base model. The data was severely limited by the absence of an untreated or placebo

group.

2) Overall Response Rate (ORR):

The following table shows the confirmed objective response rates by study for the three studies
included in the dataset.

Table PU3; Best confirmed obyective response rates for MRCC studies, by treaiment in dalaser.

Response [n (%)] Study 1006 Study 14 Study 1034
N=92 N=54 N=42
Complete Response (CR) 1( 1.1%) 0 ( 0.0%) 0 ( 0.0%)
Partial Response (PR) 35 (38.0%) 23 (42.6%) 13 (30.1%)
Stable Disease (SD) 38 (41.3%) 22 (40.7%) 21 (50.0%)
Disease Progression (PD) 14 (15.2%) 6 (11.1%) 1( 2.4%)
Not evaluable/Missing 4 ( 4.4%) 3 ( 5.6%) 7 (16.7%)

Since the major response seen was the partial response (PR), the proportion of PR patients was
evaluated as a function of exposure using logistic regression, to examine E-R relationships for
sunitinib in MRCC patients. The analysis was limited to patients with confirmed RECIST scores.
Analysis was done on the complete dataset as well as for first-line (treatment-naive) patients and
second-line (cytokine-refractory) patients separately.

The following table shows the summary of the results. When the complete dataset was analyzed,
the relationship between probability of partial responses and AUCT did not reach statistical
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significance (p=0.07). When the data for first-line patients was analyzed separately, there was no
relationship between probability of partial responses and AUCT. This was probably due to the
limited sample size (sample size was limited only to the patients who had PK data).

The data for second-line patients showed a significant relationship between probability of partial
responses and AUCT. The resulting odds ratio suggested a 1.9-fold increase in the frequency of
partial responses for each unit increase in AUC of combined drug (sunitinib+SU012662). The
However, this model is also somewhat limited by the lack of placebo data to define the true
baseline (untreated) probability in this population.

Table PMY: Resulls of logistic regression analysis of partial responses vs. AUC of combined
(Sunitinib+SU0/26062) drug.

Dataset Independent | Estimate SE p-value Odds Ratio
variables

ALL DATA Intercept -1.38 059 . [0.0185

(study 14, 1006, | AUCT 0.50 0.28 0.0727 1.65 (0.96 - 2.86)

1034) '

FIRST-LINE Intercept -0.10 1.42 0.9463

(study 1034) AUCT -0.23 0.74 0.7546 -

SECOND-LINE | Intercept -1.60 0.66 0.0149

(study 14, 1006) | AUCT 0.62 0.31 0.0445 1.86 (1.02 —3.40)

Figures PM2-PM4 show the probability of partial responses vs. AUCT, plotted for all data, and
separately for first- and second-line patients.

Based on the above estimates, the probability of partial responses (PR) can be predicted at
various AUCs. The predicted frequency of PR for the lowest quartile of AUC (mean AUC in
lowest quartile: 1.34 ng.h/ml) was 0.29, and for the highest quartile of AUC (mean AUC in
highest quartile: 2.78 ng:hr/ml) was 0.57. The predicted frequency of PR for the median AUC
(1.99 ng.hr/ml) was 0.41.
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Ligure PU2: Probability of partial responses vs. AUC tfotal (sunitinib+SC0/26062) for all
parienss (Jirst- and second-line patients).
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Ligure P3G Probability of partial responses vs. AUC rofal (sunitinib+SUO/2662) for first-line
(Treatment-naive) parients.
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Frgure PMA: Probability of partial responses vs. AUC total (sunitinib+SU0/2662) for second-
line (cylokine-refractory) patients. ’
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3) Tumor growth dynamics modeling:
To examine the effect of sunitinib and total drug on changes in tumor volumes, the sponsor

developed a parametric exposure-response model relating tumor size (sum of lesion lengths) to
exposure measures following multiple doses of sunitinib in patients with MRCC. This model was
further used to identify factors that affect the exposure versus tumor response relationship. The
measure of exposure used was the AUC for sunitinib. Covariates evaluated for their impact on
tumor dynamics were: (1) sex, (2) line of treatment (treatment-naive versus cytokine refractory),
(3) race, and (4) baseline tumor size.

Tumor sizes collected at timed intervals in patients with MRCC are shown in figure PM5. The

analyzed data set included only that subset of patients for whom PK data was collected and
exposure measurements could be determined.
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Loure PU3.: Time course of observed tumor sizes in MRCC patients. The sponsor included
median curves Jor patienis with PK data and patients without PK data. Only patienss with PK
data were included in the tumor growth dynamics model,
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A tumor growth dynamics model was developed to describe the relationship between tumor size
and AUC, as follows:

d—ﬁ_tz: L Y() =Ky - AUC-R(t)- y(t)

where y(t) is the sum of lesion lengths at time t (at time 0, y(0) = y0)

Ky is tumor growth rate (day-1)

Kp is tumor kill rate (ngehemi-1  day-1)

AUC is the measure of drug exposure (ngeheml-1)

R(t) describes resistance of the tumor to the drug with a rate constant of resistance, A (day-1) by
the relationship R(t) =e-A t.

Inter-subject variability on the tumor growth model parameters (Kp and A) was modeled using
exponential error terms. Residual variability was modeled as an additive error.

The effect of several covariates on Kp and A were evaluated. The sponsor developed a full model
with all covariates in the model and performed a stepwise backward elimination process to
eliminate those covariates whose exclusion did not impact on the fit (as determined by change in
OFYV significant at the p<0.01 level).
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Goodness of fit was evaluated by successful minimization, successful covariance estimation,

change in objective function, visual inspection of scatter-plots (observed vs. predicted as well as
residual plots), and precision of the parameter estimates.

The Agency’s analysis essentially replicated the modeling done by the sponsor with the
exception that the ECOG score was included as a covariate in the analysis, and race was not

included in the analysis as only 14 of the 188 patients (less than 10%) belong to a race other than

White.

The base model was adequately fit to the data. Figure PM6 shows the diagnostic plots for the

base model. The appendix shows the residual plots of the inter-individual variability in Kp and A
vs. potential covariates.

Analysis of covariates showed a marginally significant effect of SEX on Kp (table PM5). The
change in OFV was just above the threshold for significance at the 0.01 level. The inclusion of

SEX in the model did not impact on the inter-individual variability of KD, further suggesting that

this was not a major effect. No further effects of any other covariates were noted. These results

are somewhat consistent with the sponsor’s analysis, which also showed an initial effect of SEX

on Kp, during covariate selection, however the effect was not retained during further backward

elimination steps.

The model parameters for the final model are listed in table PM6.

Ligure PG Diggnosiic plols for base model of tumor growth dynamics model, Left:

population-predicred vs. observed Right: individual-predicted vs. observed,
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Zable PUS. Steps in model fitting of tumor growth dynamics model to MRCC daza.

Model Description OFV Delta KL KD A ETASD ETASD
OFV KD A
1 Base 4187.399 - 0.00303 0.00558 0.00652 65% 77%
2 #1 + SEX on 4180.737 6.66 0.00306  0.00619 0.00651 63% 77%
KD p<0.01
3 #2+LINEon  4177.718 3.01 0.0031 0.00741 0.00645 62% 76%
KD NS
4 #2 + Baseline 4179.530 1.21 0.00305  0.00624 0.00663 63% 76%
on KD NS
5 #2+ECOGon 4180.737 0.0 0.00306 1.09 0.00651 63% 77%
KD NS
6 #2+SEXonh 4177.129 3.608 0.00305  0.00634 0.0074 63% 74%
NS
7 #2+LINEon  4180.746 -0.009 0.00307  0.00617 0.00257 63% 77%
A NS
8 #2 + Baseline 4175326 5.411 0.00312  0.00604 0.00564 63% 75%
onl NS
9 #2 +ECOGon 4180.737 0 0.00306  0.00619 0.0273 63% 77%
A NS

Table PAG: Mode! paramerers for e final model of tumor growts dyrnamics.

Parameter Estimate (SE) %Inter-individual variability
(Relative SE)

KL (day-1) 0.00308 (0.00122)

KD (ng.hr.ml-1.day-1) 0.00558 (0.00076) 65% (29%)

A (day-1) 0.00652 (0.00235) 77% (37%)

Residual Error (mm) 11 (4.8)

Prediction of tumor volume changes: Simulations were performed to predict the effect of various
doses of sunitinib on tumor growth dynamics. The doses evaluated were 25, 37.5, 50, and 75 mg
QD on a 4/2 schedule. The average AUC predicted from the population PK model for each dose
was used to predict tumor volume changes as a function of time at the mean exposure level for
each dose. Figure PM7 shows the results of the simulations and table PM7 lists the estimated
proportion of patients meeting RECIST criteria for a partial response (i.e., >30% maximum
reduction from baseline in tumor volume at any time-point in the study). The model suggests that
with perfect compliance and drug tolerance, 62% of patients would be expected to be classified
as partial responders at the dose of 50 mg QD on a 4/2 schedule (table PMS). Furthermore, the
model suggests that decreasing the dose to 37.5 mg QD on a 4/2 schedule would be associated
with a 20% lower response rate (i.e., 41% of patients with >30% maximum reduction from
baseline in tumor volume at any time-point in the study). However, this model should be
interpreted with caution, as it is not able to extrapolate to other dosing schedules (i.e., schedules
other than 4/2).
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Ligure PM7: Simulations showing the predicred population mean ejject of djfferent doses on the
42 schedule on lumor growth dyramics Jor surnitinipb.
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Zable PU7: Percent of patienis who achieve >30% decrease in tumor size from baseline ar
ayfjerent sunitinib doses.

Sutent Dose (mg) on a 4/2 Schedule

% of Patients Achieving >30% Decrease
From Baseline Tumor Size

25 23.0
375 413
50 61.8
75 68.5

Conclusions:

The objective of this analysis was to explore the exposure-response relationship between
sunitinib and total drug and selected efficacy measures in treatment naive and cytokine refractory
MRCC patients. The efficacy analysis focused on probability of observing a PR, TTP, DR, OS,
and changes in tumor volumes. There was very little observed tumor progression or death for
patients on sunitinib (5 uncensored observations of TTP and 1 uncensored observation of OS),
limiting the ability to analyze exposure-response in treatment-naive patients. However, there was
a significant correlation of AUC of sunitinib with the probability of a partial response in cytokine
refractory patients, suggesting a 1.6- to 2.9-fold increase in the probability of a PR with each unit
increase in AUC. This was further supported by longer TTP, DR, and OS in cytokine refractory
patients with high AUCs.

The tumor growth dynamics model provided a good description of changes in tumor size with
sunitinib treatment. Line of therapy (treatment-naive or cytokine refractory), baseline tumor size,
sex and ECOG score were not significantly associated with changes in tumor size with sunitinib
treatment. Using the model and assuming perfect patient compliance, simulation of the 50 mg
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QD (4/2 schedule) showed that 62% of patients would be classified as partial responders by the
RECIST criteria (i.e., 30% reduction in tumor volume).
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APPENDIX TO PM REVIEW

Inter-individual variability in KD from base model plotted vs. potential covariates sex, line of
treatment, baseline tumor size and ECOG score.
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ETA for LAMBDA
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6. OCPB Filing and Review Form
Office of Clinical Pharmacology
New Drug Application Filing and Review Form
General Information About the Submission
Information Information

NDA Number 21-938/21-968 Brand Name SUTENT

OCP Division (I, I1, 1) DCB-5 Generic Name Sunitinib (SU-011248 L-Malate)

Medical Division HFD-150 Drug Class Anti-cancer

OCP Reviewer Roshni Ramchandani Indication(s) (1) Treatment of gastrointestinal stromal
tumors after failure of imatinib
(2) Treatment of metastatic renal cell
carcinoma s
TR mC—T

OCP Team Leader Brian Booth Dosage Form Capsules (12.5 mg, 25 mg, 50 mg)

Dosing Regimen 50-mg once-daily, on a schedule of 4 weeks

on treatment followed by 2 weeks off

Date of Submission 8/9/06 Route of Administration | Oral

Estimated Due Date of OCPB Review 1/19/07 Sponsor Pfizer Inc.

PDUFA Due Date 2/11/07 Priority Classification P

2/1/07

Division Due Date

“X” if included
at filing

Clinical Pharmacology :

nd Biopharmaceutics Information

Number of Number of
studies studies
submitted reviewed

Critical Comments If any

STUDY TYPE

Table of Contents present and sufficient to
locate reports, tables, data, etc.

X

Tabular Listing of All Human Studies

X

HPK Summary

Labeling

Reference Bioanalyfical and Analytical
Methods

1. Clinical Pharmacology

Mass balance:

Isozyme characterization:

Blood/plasma ratio:

Plasma protein binding:

Transporter studies

Pharmacokinetics (e.g., Phase I) -

Healthy Volunteers-

single dose:

multiple dose:

Patients-

single dose:

multiple dose:

Dose proportionality -

fasting / non-fasting single dose:

fasting / non-fasting multiple dose:

Drug-drug interaction studies -

In-vivo effects on primary drug:

In-vivo effects of primary drug:

In-vitro:

Subpopulation studies -

ethnicity:

gender:

Pediatrics:

geriatrics:

renal impairment:

hepatic impairment:

Effect of hepatic impairment on sunitinib
PK (study A6181079)
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PD:
Phase 2:
Phase 3:
PK/PD:
Phase 1 and/or 2, proof of concept:
Phase 3 clinical trial; X 1 Phase 3 study comparing sunitinib and
interferon-a in MRCC patients (Study
A6181034).
Exposure-Response analyses to be
submitted 2 months after submission, per
sponsor’s cover letter.
Population Analyses -
Data rich:
Data sparse:
II. Biopharmaceutics
Absolute bioavailability:
Relative bioavailability -
solution as reference:
alternate formulation as reference:
Bioequivalence studies -
traditional design; single / multi dose:
replicate design; single / multi dose:
Food-drug interaction studies:
Dissolution:
(IVIVC):
Bio-wavier request based on BCS
BCS class
II1. Other CPB Studies
Genotype/phenotype studies:
Chronopharmacokinetics
Pediatric development plan
Literature References
Total Number of Studies X 2
Filability and QBR comments
“X7if yes Comments
Application filable? X
X Please submit the results of your exposure-response analysis, both for measures of

Comments sent to firm?

cover letter dated 8/9/06.

effectiveness and toxicity, for sunitinib in RCC patients, as indicated in your

Comments have been sent to firm (or attachment included).

QBR questions (key issues to be considered)

Effect of hepatic impairment on sunitinib pharmacokinetics.
Extend PK model for sunitinib by including sparse data (trough levels) in phase 3 study.
Exposure-response relationships for sunitinib for measures of effectiveness and toxicity in RCC

patients.
Other comments or information not included
above
Primary reviewer Signature and Date Roshni Ramchandani
Secondary reviewer Signature and Date Brian Booth

CC: NDA 21-938, HFD-850 (Electronic Entry), HFD-150 (Cottrell),
HFD-860 (Rahman, Booth, Gobburu, Ramchandani), CDR (Biopharm).
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"CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
21-938 / S-002; 003; 004; 005
21-968 / S-002; 003; 004; 005; 006

OTHER REVIEW(S)




DIVISION OF DRUG ONCOLOGY PRODUCTS
CSO LABELING REVIEW

NDA NUMBER: NDA 21-938 FA
NDA 21-938/SLR-002
NDA 21-938/SE8-003
NDA 21-938/SE8-004/005

NDA 21-968 FA

NDA 21-968/SLR-002

NDA 21-968/SE8-003/004/006
NDA 21-968/SE7-005

DRUG: SUTENT® (sunitinib malate) Capsules
SPONSOR: CP Pharmaceuticals International, CV

DATES OF SUBMISSIONS:

R
854

oddanriet

"NDA 21-938 FA

NDA 21-938/SLR-002 March 30, 2006
NDA 21-938/SLR-002 BL October 2, 2006
NDA 21-938/SE8-003 August 1, 2006
NDA 21-938/SE8-003 BL October-2,2006
NDA 21-938/SE8-004 August 9, 2006
NDA 21-938/SE8-004 BL September 29, 2006
NDA 21-938/SE8-004 BL November 17, 2006
August 9, 2006

NDA 21-938/SE8-005

NDA 21-968 FA

NDA 21-968/SLR-002 March 30, 2006
NDA 21-968/SLR-002 BL October 2, 2006
NDA 21-968/SE8-003 March 31, 2006

NDA 21-968/SE8-003 BL August 1, 2006
NDA 21-968/SE8-003 BL October 2, 2006

NDA 21-968/SE8-004 March 31, 2006 -
NDA 21-968/SE8-004 BL October 2, 2006
NDA 21-968/SE7-005 August 9, 2006
NDA 21-968/SE7-005 BL November 17, 2006
NDA 21-968/SE7-005 BZ September 29, 2006

NDA 21-968/SE8-006 August 9, 2006




NDA 21-938/SLR-002/SE8-003/004/005
NDA 21-968/SLR-002/SE7-005/SE8-003/004/006
Page 2

BACKGROUND:

NDA 21-938 FA and NDA 21-968 FA provide for final printed labeling (FPL) submitted in
response to the January 26, 2006, approval letter. This FPL has been superseded by the PLR
‘labeling submitted with the efficacy supplements described below.

NDA 21-938/SLR-002 and NDA 21-968/SLR-002 provide for revisions to the labeling based on
data from the following QT study: “A Phase I Study to Evaluate the Effect of SU0I1248 on QTc
Interval in Subjects with Advanced Solid Tumors . This data was submitted in fulfillment of
PMC # 7 from the January 26, 2006, approval letter. '

NDA 21-938/SE8-003 and NDA 21-968/SE8-003 and 004 provide the study report of the first
interim efficacy and safety analysis for the following study: “A Phase 3, Randomized Study of
SUO011248 versus Interferon-a as First-Line Systemic Therapy for Patients with Metastatic Renal
Cell Carcinoma”. The supplements also provide the datasets containing the core imaging
facility assessments used to derive the updated response rate for the following study: “A Pivotal
Study of SU01 1248 in the Treatment of Patients with Cytokine-Refractory Metastatic Renal Cell
Carcinoma”. Labeling revisions are proposed. These supplements are submitted in fulfillment
of PMC #1 and #3 from the January 26, 2006, approval letter.

NDA 21-938/SE8-004 and NDA 21-968/SE7-005 provide the final study report and datasets
from the following study: “4 Phase 3, Randomized Study of SU0I 1248 versus Interferon-a as
First-Line Systemic Therapy for Patients with Metastatic Renal €ell Carcinoma”. The
supplements also provide follow-up left ventricular ejection fraction (LVEF) data for patients on
the following study: “4 Pivotal Study of SU011248 in the Treatment of Patients with Cytokine-
Refractory Metastatic Renal Cell Carcinoma”. The supplements propose labeling revisions
based on the data provided. These supplements are submitted in fulfillment of PMC #2 and #4
from the January 26, 2006, approval letter.

NDA 21-938/SE8-005 and NDA 21-968/SE8-006 provide the final study report for the following
study: “A Phase I Study to Evaluate the Pharmacokinetics of SU011248 in Subjects with
Impaired Hepatic Function”. Labeling revisions are proposed based on the data submitted. This
supplement is submitted in fulfillment of PMC #8 from the January 26, 2006, approval letter.

The sponsor confirmed that the labeling submitted with NDA 21-938/SE8-004 and 005 and

NDA 21-968/SE7-005 and SE8-006 is a comprehensive label that incorporates all pending
proposed changes (including those from NDA 21-938/SLR-002 and SE8-003 and NDA 21-
968/SLR-002 and SE8-003 and 004). These supplemental applications also convert the labeling .
into-the new Physician’s Labeling Rule (PLR) format.



NDA 21-938/SLR-002/SE8-003/004/005
NDA 21-968/SLR-002/SE7-005/SE8-003/004/006
Page 3

DISCUSSION:

Since the changes to convert the labeling into PLR format are extensive, individual PLR-
conversion changes will not be outlined in this review. However, the following specific changes
are proposed with these efficacy supplements:

1. In the INDICATIONS AND USAGE section, the indication has been changed as follows:

“SUTENT is indicated for the treatment of advanced renal cell carcinoma. =weemsemmmmmecs

b(a)

has been changed to
“SUTENT is indicated for the treatment of advanced renal cell carcinoma.”
CSO Cémment: This change has been reviewed by the team and is acceptable.
2. In the WARNINGS AND PRECAUTIONS section, Left Ventricular Dysfﬁnction

subsection, the following changes have been made to the first paragraph (additions shown as
underlined text): ' .

ag”

b4)




NDA 21-938/SLR-002/SE8-003/004/005
NDA 21-968/SLR-002/SE7-005/SE8-003/004/006
Page 4

b(4)

CSO Comment: This change was reviewed by the team and revised wording was
recommended to the sponsor during labeling negotiations. The final agreed-upon language
for this section is as follows:

“In the presence of clinical manifestations of congestive heart failure (CHF),
discontinuation of SUTENT is recommended. - The dose of SUTENT should be interrupted
and/or reduced in patients without clinical evidence of CHF but with an ejection fraction
<50% and >20% below baseline.

More patients treated with SU TENT experienced decline in left ventricular ejection fraction
(LVEF) than patients receiving either placebo or interferon-a (IFN-a).

af

4

Patients who presented with cardiac events within 12 months prior to SUTENT
administration, such as myocardial infarction (including severe/unstable angina),
coronary/peripheral artery bypass graft, symptomatic CHF, cerebrovascular accident or
transient ischemic attack, or pulmonary embolism were excluded from SUTENT clinical
studies. It is unknown whether patients with these concomitant conditions may be at a higher
risk of developing drug-related left ventricular dysfunction. Physicians are advised to weigh
this risk against the potential benefits of the drug. These patients should be carefully
monitored for clinical signs and symptoms of CHF while receiving SUTENT. Baseline and
periodic evaluations of LVEF should also be considered while the patient is receiving



'NDA 21-938/SLR-002/SE8-003/004/005

NDA 21-968/SLR-002/SE7-005/SE8-003/004/006

Page 5
SUTENT. In patients without cardiac risk factors, a baseline evaluation of ejection
fraction should be considered.” ‘

3. A subsection for QT Interval Prolongation has been added to the WARNINGS AND
PRECAUTIONS section as follows:

b(g)

CSO Comment: This change was reviewed by the team and revised wording was
recommended to the sponsor during labeling negotiations. The final agreed-upon language
Jor this section is as follows:

e

“SUTENT has been shown to prolong the QT interval in a dose dependent manner, which
may lead to an increased risk for ventricular arrhythmias including Torsade de Pointes.
Torsade de Pointes has been observed in <0.1% of SUTENT-exposed patients.

SUTENT should be used with caution in patients with a history of QT interval prolongation,
patients who are taking antiarrhythmics, or patients with relevant pre-existing cardiac

~ disease, bradycardia, or electrolyte disturbances. When using SUTENT, periodic monitoring
with on-treatment electrocardiograms and electrolytes (magnesium, potassium) should be
considered. Concomitant treatment with strong CYP3A4 inhibitors, which may increase
sunitinib plasma concentrations, should be used with caution and dose reduction of SUTENT
should be considered [see Dosage and Administration (2.2)].”

4. In the WARNINGS AND PRECAUTIONS section, the first paragraph in the Hemorrhagic
Events subsection has been modified as follows (additions shown as underlined text): }

“Bleeding events occurred in 37/202 patients (18%) recetving SUTENT in GIST Study A, 0(4)
compared to 17/102 patients (17%) receiving placebo. .
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b(4)

.CSO Comment: This change was reviewed by the team and revised wording was
recommended to the sponsor during labeling negotiations. The final agreed-upon language
for this paragraph is outlined below:

b(4)

" 5. Inthe WARNINGS AND PRECAUTIONS section, the Hypertension subsection has been
modified as follows (additions shown as underlined text): °

b(g)

Patients should be monitored for hypertension and treated as needed with standard anti-
hypertensive therapy. In cases of severe hypertension, temporary suspension of SUTENT is
recommended until hypertension is controlled.”

CSO Comment: This change was reviewed by the team and revised wording was
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recommended to the sponsor during labeling negotiations. The final agreed-upon language
Jor this section is as follows:

“Patients should be monitored for hypertension and treated as needed with standard anti-
hypertensive therapy. In cases of severe hypertension, temporary suspension of SUTENT is
recommended until hypertension is controlled.

b(4)

blg)

b(g)




NDA 21-938/SLR-002/SE8-003/004/005
NDA 21-968/SLR-002/SE7-005/SE8-003/004/006
Page 8

T by

Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical
trials of another drug and may not reflect the rates observed in practice.”

CSO Comment: This change was reviewed by the team and revised wording for the second
paragraph was recommended.to the sponsor during labeling negotiations. The final agreed-
upon language for the second paragraph is outlined below:

“The most common adverse reactions (>20%) in patients with GIST or /RCC are fatigue, 0(4)
asthenia, diarrhea, nausea, mucositis/stomatitis, vomiting, dyspepsia, abdominal pain,

constipation, hypertension, rash, hand-foot syndrome, skin discoloration, altered taste,

anorexia, and bleeding. The potentially serious adverse reactions of left ventricular

dysfunction, QT interval prolongation, hemorrhage, hypertension, and adrenal function are

discussed in Warnings and Precautions (5). Other adverse reactions occurring in GIST and

MRCC studies are described below.”

7. A new subsection titled Adverse Events in the Treatment-Naive MRCC Study has been
added as follows:

b{4)
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b(4)

Table 1. : - I ;
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¢ Includes decreased appetite
! Includes one patient with non-treatment-related Grade 5 gastric hemorrhage

CSO Comment: This section was reviewed by the team and revisions were recommended to
the sponsor during labeling negotiations. The final agreed-upon language for this section is
as follows:

b(4)

.w_«f.‘;
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agreed that this section should be renamed “Pancreatic and Hepatic Function” and should
be revised as follows:

“If symptoms of pancreatitis or hepatic failure are present, patients should have SUTENT
discontinued. Pancreatitis was observed in 5 (1%) patients receiving SUTENT for treatment- 0(4)
naive /RCC compared to 1 (<1%) patient receiving IFN-a. Hepatic failure was observed in

<1% of solid tumor patients treated with SUTENT.”

12. In the USE IN SPECIFIC POPULATIONS section, the Geriatric Use subsection has been
revised as follows (additions shown as underlined text):

b(4)

* am——

CSO Comment: This change was reviewed by the team and was found to be acceptable with
. the deletion of the word ‘e=m==="

13. In the USE IN SPECIFIC POPULATIONS section, the Hepatic Impairment subsection b 4
has been revised as follows (additions shown as underlined text): ( )

“Sunitinib and its primary metabolite are primarily metabolized by the liver. Systemic
exposures after a single dose of SUTENT were similar in subjects with mild or moderate
(Child-Pugh Class A and B) hepatic impairment compared to subjects with normal hepatic
function. SUTENT was not studied in subjects with severe (Child-Pugh class C) hepatic
impairment. Studies in cancer patients have excluded patients with ALT or AST >2.5 x ULN b( 4
or, if due to liver metastases, >5.0 x ULN. )

CSO Comment: This change was reviewed by the team and revisions were recommended to
the sponsor during labeling negotiations. The final agreed-upon text for this section is as
Sfollows: ‘

“No dose adjustment is required when administering SUTENT to patients with Child-Pugh
Class. A or B hepatic impairment. Sunitinib and its primary metabolite are primarily
metabolized by the liver. Systemic exposures after a single dose of SUTENT were similar in
subjects with mild or moderate (Child-Pugh Class A and B) hepatic impairment compared to
subjects with normal hepatic function. SUTENT was not studied in subjects with severe
(Child-Pugh Class C) hepatic impairment. Studies in cancer patients have excluded patients
with ALT or AST >2.5 x ULN or, if due to liver metastases, >5.0 x ULN.”

14. In the CLINICAL PHARMACOLOGY section, Pharmacokinetics subsection, a o
subsection titled Hepatic Insufficiency has been added under the Pharmacokinetics in Special
Populations subheading as follows:
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“Hepatic Insufficiency: Systemic exposures after a single dose of SUTENT were similar in
subjects with mild (Child-Pugh Class A) or moderate (Child-Pugh Class B) hepatic
impairment compared to subjects with normal hepatic function.”

CSO Comment: This change was reviewed by the team and was found to be acceptable.

15. In the CLINICAL STUDIES section, the second paragraph in the GIST Study A subsection
has been modified as follows (additions shown as underlined text):

b(4)

CSO Comment: This change was reviewed by the team and was found to be acceptable.

16. In the CLINICAL STUDIES section, a new subsection titled has
been added under the Renal Cell Carcinoma section as follqws:

included 750 patients, 375 randomized to
SUTENT and 375 randomized to IFN-o.. Demographics were comparable between the
SUTENT and IFN-a groups with regard to age (59% vs 67% < 65 years for SUTENT vs.
IFN-a, respectively), gender (Male: 71% vs. 72%), race (White: 94% vs. 91%, Asian: 2%
vs. 3%, Black: 1% vs. 2%, remainder not reported), and Performance Status (ECOG 0: 62%
vs. 61%, ECOG 1: 38% each arm, ECOG 2: 0 vs. 1%). Prior treatment included
nephrectomy (91% vs. 89%) and radiotherapy (14% each arm).

The most common site of metastases present at screening was the lung (78% versus 80%,
respectively), followed by the lymph nodes (58% versus 53%, respectively) and bone (30%
each arm); the majority of the patlents had multxple (2 or more) metastatic sites at baseline
(80% versus 77%, respectively).



NDA 21-938/SLR-002/SE8-003/004/005
NDA 21-968/SLR-002/SE7-005/SE8-003/004/006

Page 18

Figure 1.
Treat Population)

Efficacy Parameter SUTENT TFN-ou P-value (log- | HR
n=375) (n=375) rank test) 95% CI)
Progression-Free Survival® [median,¢#7.3 . 220 <0.000001 0.415
weeks (95% CI)] _ 142.6,50.7) (16.4, 24.0) (0.320, 0.539)
Objective Response Rate® 27.5 5.3 <0.0001 NA
%, (95% CI)] 23.0,32.3) 33,81

Kaplan-Meier Curve of PES in Treatment-Naive MRCC Study (Intent-to-

b(4)

b
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CSO Comment: This change was reviewed by the team. Revised wording was recommended
to the sponsor during labeling negotiations. The final agreed-upon language for this section
is as follows:

“A multi-center, international randomized study comparing single-agent SUTENT with IFN-«
was conducted in patients with treatment-naive MRCC. The objective was to compare ‘
Progression-Free Survival (PFS) in patients receiving SUTENT versus patients receiving

" IFN-a. Other endpoints included Objective Response Rate (ORR), Overall Survival (OS) and
safety. Seven hundred fifty (750) patients were randomized (1:1) to receive either 50 mg
SUTENT once daily on Schedule 4/2 or to receive IFN-a administered subcutaneously at
9 MIU three times a week. Patients were treated until disease progression or withdrawal
Jfrom the study.

The ITT population for this interim analysis included 750 patients, 375 randomized to

SUTENT and 375 randomized to IFN-c¢. Demographics were comparable between the
SUTENT and IFN-a groups with regard to age (59% vs. 67% <635 years for SUTENT vs.
IFN-g, respectively), gender (Male: 71% vs. 72%), race (White: 94% vs. 91%, Asian: 2%

vs. 3%, Black: 1% vs. 2%, remainder not reported), and Performance Status (ECOG 0: 62% :
vs. 61%, ECOG 1: 38% each arm, ECOG 2: 0 vs. 1%). Prior treatment included
nephrectomy (91% vs. 89%) and radiotherapy (14% each arm). The most common site of
metastases present at screening was the lung (78% vs. 80%, respectively), followed by the

e
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 lymph nodes (58% vs. 53%, respectively) and bone (30% each arm); the majority of the
patients had multiple (2 or more) metastatic sites at baseline (80% vs. 77%, respectively).

b{4)

- ISUTENT IFN-a« - | P-value @ |HR .
Efficacy Parameter (n=375) yn=375)  |(log-rank |(95% CI)
test)
Progression-Free Survival® 147.3 22.0 <0.000001° 10.415
[median, weeks (95% CI)] 42.6, 50.7) |(16.4, 24.0) (0.320, 0.539)
Objective Response Rate” 27.5 5.3 <0.001° NA
[%, (95% CI)] (23.0,32.3) {3.3,8.1)

CI=Confidence interval, NA=Not applicable

¢ Assessed by blinded core radiology laboratory; 90 patients’ scans had not been read at time of analysis

¢ A comparison is considered statistically significant if the p-value is < 0.0042 (O’Brien Fleming stopping boundary)
¢ Pearson Chi-square test

Figure 2. Kaplan-Meier Curve of PFS in Treatment-Naive MRCC Study (Intent-to-Treat
Population)

'g’(.

- 1007 —— SUTENT ;N:375)

£ g4 Median 47.3 Weeks

£ ] IFN-0. (N=375)

s Median 22.0 Weeks

2 707

o

S 60-

g

u

5 ¥

2 20

S 1o Hazard Ratio=0.42

a 95% C1{0.32, 0.54)

o] p<0.000001
0 10 20 30 )| 50 60

Number of subjects at risk Time (Weeks)
SUTENT 375 274 173 . 84 31 3 Q
FN-o 375 207 84 38 16 ) 0

17. The followihg Reference has been added:




5  Page(s) Withheld
Trade Secret / Confidential (b4)

v Draft Labeling (b4)
Draft Labeling (b5)

Deliberative Process (b5)

Withheld Track Number: Other Reviews-



NDA 21-938/SLR-002/SE8-003/004/005
NDA 21-968/SLR-002/SE8-003/004/006/SE7-005
Page 26

b(y

w
E

19. During the initial Project Manager review of the labeling, specific PLR formatting issues
were identified and conveyed in the 74-day Filing Letter. These deficiencies are outlined
below.

Highlights

1. The Highlights section is too long. Please edit the contents of this section so it is no
longer than half a page.

2. Please remove the ® symbol from the tradename immediately above the initial U.S.
approval date.

3. Under Recent Major Changes, the heading, and if appropriate, subheading of the labeling
section affected by the change, must be listed together. Therefore, it must read,
“Indications and Usage, Advanced Renal Cell Carcinoma”, not just “Indications and -
Usage”. Please correct. In addition, the corresponding new or modified text under this
section in the Full Prescribing Information (FPI) must be marked with a vertical line
(“margin mark™) on the left edge.
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4. Other than in the Recent Major Changes section, the corresponding sections of the FPI
are not referenced anywhere else in Highlights. Please add these references.

5. Please remove the Pregnancy Category designation from the Warnings and Precautions
section.

6. A summary of adrenal toxicity should be included under Warnings and Precautions.

7. The Adverse Reactions section should be updated to include only the most frequently
occurring adverse reactions rather than all-causality adverse events.

8. The Adverse Reaction contact reporting statement in the Adverse Reactions section

should be bolded.

Full Prescribing Information (FPI)

7.

10.

1.

The preferred presentation of cross-references in the FPI is the section heading followed
by the numerical identifier [e.g., see Indications and Usage (1.1)]. Since cross-references
are embedded in the text of the FPI, the use of italics to achieve emphasis is encouraged.

All identifying numbers must precede the heading or subheading by at least two square
“ems” (i.e., two squares the size of the letter “m” in 8 point type).

In the Adverse Reactions section, you must include a description of the overall clinical
trial database from which adverse reaction data have been drawn, including a discussion
of overall exposure (number of patients, dose, schedule, duration), demographics of the
exposed population, designs of the trials in which exposure occurred (e.g., placebo-
controlled, active-controlled), and any critical exclusions from the safety database.
Sample database description:

“The data described below reflect exposure to drug X in [n] patients, including [n]
exposed for 6 months and [n] exposed for greater than one year. Drug X was studied
primarily in placebo- and active-controlled trials (n=__, andn=__ , respectively),
and in long-term follow up studies. The population was [age range], [} gender
distribution], [race distribution], and had [diseases/conditions]. Most patients received

‘doses [describe range, route of administration, frequency, duration, as appropriate].”

The Adverse Reactions section must also contain the standard statement: “Because

“clinical trials are conducted under widely varying conditions, adverse reaction rates

observed in the clinical trials of a drug cannot be directly compared to rates in the clinical
trials of another drug and may not reflect the rates observed in practice”. :

The Adverse Reactions section should contain only the controlled trial data, and should
include only those events which occurred more frequently with Sutent than with
placebo/IFN.
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12. The Adverse Reactions section overview should contain a summary of frequent/important
adverse reactions.

13. In the Use in Specific Populations section, the Hepatic Impairment subsection should be
numbered 8.6 rather than 8.7. Please also revise the Contents section of the FPI to reflect
this change. '

14. In the Clinical Studies section, there are instances where the terms “primary” and
“secondary” have been used to describe objectives. These should be removed.

15. In the Clinical Studies section, the demographics are presented in tabular format. Please
delete the table and describe the demographics in text format indicating those criteria that
are balanced or not. The demographic characteristics should generally be limited to the
following: age, gender, race, performance status, disease characteristics (tumor type,
stage), prior treatment, and predictors.

16. Please add a section 17.5 titled FDA-Approved Patient Labeling and attach the Patient
Package Insert to the end of the FPL

17. Manufacturer information should be located after the Patient Counseling Information
section, at the end of the FPL If the product will have FDA-approved patient labeling
that is not a separate document or printed such that it is intended to be detached and
distributed to patients, the manufacturer information should be located at the end of the
labeling, after the FDA-approved patient labeling. If the FDA-approved patient labeling
is a separate document or is to be detached and distributed to patients, the manufacturer
information should be located both after the Patient Counseling Information section and
after the FDA-approved patient labeling.

CSO Comment: These PLR format deficiencies have been addressed during labeling
negotiations. Dr. Iris Masucci, of the Study Endpoints and Labeling Development (SEALD)

team, completed a PLR format and content review. Her review can be found in DFS and is
included in the action package for these supplements. All PLR content issues have also been
addressed during labeling negotiations. '

RECOMMENDATIONS:

An APPROVAL letter should issue .for NDA 21-938/SLR-002, SE8-003/004/005 and NDA 21-
968/SLR-002, SE8-003/004/006, and SE7-005. A separate ACKNOWLEDGE AND RETAIN .
letter should issue that states that the FPL submitted for both NDAs has been superseded.

, Concurrence:
Christy Cottrell Frank Cross
Consumer Safety Officer Chief, Project Management Staff
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EXCLUSIVITY SUMMARY

NDA #21-938 and 21-968 | SUPPL # 003 (for both NDAs)
HFD # 150
Trade Name Sutent Capsuies
Generic Name sunitinib malate
Applicant Name CP Pharmaceuticals Intemaﬁonal CV
Approval Date, If Known February 2, 2007
PART I IS AN EXCLUSIVITY DETERMINATION NEEDED?
. An exclusivity determination will be made for all original applications, and all efficacy
supplements. Complete PARTS Il and IIl of this Exclusivity Summary only if you answer "yes" to

one or more of the following questions about the submission.

a) Isita 505(b)(1), 505(b)(2) or efficacy supplement?

YES X No[ ]
If yes, what type? Specify 505(b)(1), 505(b)(2), SE1, SE2, SE3,SE4, SES, SE6, SE7, SE8
505(b)(1), SE8

¢) Did it require the review of clinical data other than to support a safety claim or change in
labeling related to safety? - (If it required review only of bioavailability or bioequivalence .

data, answer "no."
' YES[X] NOL[]

If your answer is "no" because you believe the study is a bioavailability study and, therefore,
not eligible for exclusivity, EXPLAIN why it is a bioavailability study, including your
reasons for disagreeing with any arguments made by the applicant that the study was not
simply a bioavailability study. :

If it is a supplement requiring the review of clinical data but it is not an effectiveness
supplement, describe the change or claim that is supported by the clinical data:
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d) Did the applicant request exclusivity?

YES[ ] NO [X]

If the answer to (d) is "yes," how many years of exclusivity did the applicant request?

e) Has pediatric exclusivity béen granted for this Active Moiety?

YES[] NO [X]

If the answer to the above question in YES. is this approval a result of the studies submitted in
response to the Pediatric Written Request?

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO DIRECTLY TO
THE SIGNATURE BLOCKS AT THE END OF THIS DOCUMENT.

2. Is this drug product or indication a DESI upgrade?

YES[ ] NO [X]

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE BLOCKS
ON PAGE 8 (even if a study was required for the upgrade).

‘PART II FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES
(Answer either #1 or #2 as appropriate)

1. Single active ingredient product.

Has FDA previously approved under section 505 of the Act any drug product containing the same
active moiety as the drug under consideration? Answer "yes" if the active moiety (including other
esterified forms, salts, complexes, chelates or clathrates) has been previously approved, but this
~ particular form of the active moiety, e.g., this particular ester or salt (including salts with hydrogen
or coordination bonding) or other non-covalent derivative (such as a complex chelate, or clathrate)
has not been approved. Answer "no" if the compound requires metabolic conversion (other than
deesterification of an esterified form of the drug) to produce an already approved active moiety.

YESX]  NO[]

If"yes," identify the approved drug product(s) containing the active moiety, and, if known, the NDA
#(s).
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NDA# 21-938

NDA# 21-968

NDA#

2. Combination product.

If the product contains more than one active moiety(as defined in Part II, #1), has FDA previously
approved an application under section 505 containing any one of the active moieties in the drug
product? If, for example, the combination contains one never-before-approved active moiety and
one previously approved active moiety, answer "yes." (An active moiety that is marketed under an
OTC monograph, but that was never approved under an NDA, is considered not previously

approved.) . .
YES NO

If "yes," identify the approved drug product(s) containing the active moiety, and, if known, the NDA
#(s).

NDA#

NDA#
NDA#

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART IL IS "NO," GO DIRECTLY TO THE
"SIGNATURE BLOCKS ON PAGE 8. (Caution: The questions in part II of the summary should

only be answered “NO” for original approvals of new molecular entities.)
IF “YES,” GO TO PART III.

PARTIII  THREE-YEAR EXCLUSIVITY FOR NDAs AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or supplement must contain "“reports of new
clinical investigations (other than bioavailability studies) essential to the approval of the application
and conducted or sponsored by the applicant." This section should be completed only if the answer
to PART II, Question I or 2 was "yes." ‘

- 1. Does the application contain reports of clinical investigations? (The Agency mterprets "clinical
investigations" to mean investigations conducted on humans other than bioavailability studies.) If
the application contains clinical investigations only by virtue of a right of reference to clinical
investigations in another application, answer "yes," then skip to question 3(a). If the answer to 3(a)
is "yes" for any investigation referred to in another application, do not complete remainder of

Page 3

W
A



summary for that investigation.

YES X NO[]
IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.

2. A clinical investigation is "essential to the approval" if the Agency could not have approved the
application or supplement without relying on that investigation. Thus, the investigation is not
essential to the approval if 1) no clinical investigation is necessary to support the supplement or
application in light of previously approved applications (i.e., information other than clinical trials,
such as bioavailability data, would be sufficient to provide a basis for approval as an ANDA or
505(b)(2) application because of what is already known about a previously approved product), or 2)
there are published reports of studies (other than those conducted or sponsored by the applicant) or
other publicly available data that independently would have been sufficient to support approval of
the application, without reference to the clinical investigation submitted in the application.

(a) In light of previously approved applications, is a clinical investigation (either conducted
by the applicant or available from some other source, including the published literature)
necessary to support approval of the application or supplement"

YES X NO[]

If "no," state the basis for your conclusion that a clinical trial is not necessary for approval
AND GO DIRECTLY TO SIGNATURE BLOCK ON PAGE 8:

(b) Did the applicant submit a list of published studies relevant to the safety and
effectiveness of this drug product and a statement that the publicly available data would not

independently support approval of the application?
, YES [ NO

(1) If the answer to 2(b) is "yes," do you personally know of any reason to disagree
with the applicant's conclusion? If not applicable, answer NO.

YES[] NO[]

If yes, explain:

(2) If the answer to 2(b) is "no," are you aware of published studies not conducted or
sponsored by the applicant or other publicly available data that could mdependently
demonstrate the safety and effectiveness of this drug product?

YES[ ] NO

If yes, explain:
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(c) If the answers to (b)(1) and (b)(2) were both "no," identify the clinical
investigations submitted in the application that are essential to the approval:

A Phase 3, Randomized Study of SU011248 versus Interferon-alpha as First-
Line Systemic Therapy for Patients with Metastatic Renal Cell Carcinoma

Studies comparing two products with the same ingredient(s) are considered to be bioavailability
studies for the purpose of this section.

3. In addition to being essential, investigations must be "new" to support exclusivity. The agency
interprets "new clinical investigation" to mean an investigation that 1) has not been relied on by the
agency to demonstrate the effectiveness of a previously approved drug for any indication and 2) does
not duplicate the results of another investigation that was relied on by the agency to demonstrate the
effectiveness of a previously approved drug product, i.., does not redemonstrate something the
" agency considers to have been demonstrated in an already approved application.

a) For each investigation identified as "essential to the approval,” has the investigation been
relied on by the agency to demonstrate the effectiveness of a previously approved drug

product? (If the investigation was relied on only to support the safety of a previously
approved drug, answer "no." )

Investigation #1 , YES [] No X
Investigation #2 YES[] No [}

If you have answered "yes" for one or more investigations, identify each such investigation
and the NDA in which each was relied upon:

b) For each investigation identified as "essential to the approval", does the investigation
duplicate the results of another investigation that was relied on by the agency to support the
effectiveness of a previously approved drug product?

Investigation #1 : - yes[] nNolX

Investigation #2 YES [] NO [}
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If you have answered "yes" for one or more investigation, identify the NDA in which a
similar investigation was relied on:

c) If the answers to 3(a) and 3(b) are no, identify each "new" investigation in the application
or supplement that is e