Clinical Study Report

E7080-G000-304

2 STUDY SYNOPSIS

Name of Company:
Eisai Inc.

INDIVIDUAL STUDY TABLE

(For National Authority Use Only)

Name of Finished Product:
Lenvatinib hard capsules

Referring to Module 5
of the Dossier

Name of Active Ingredient: Volume:

Lenvatinib (E7080)

Page:

Study Title

A Multicenter, Randomized, Open-Label, Phase 3 Trial to Compare the Efficacy and Safety of Lenvatinib
(E7080) Versus Sorafenib in First-Line Treatment of Subjects With Unresectable Hepatocellular Carcinoma

Investigators/Sites

Multicenter: 183 sites (number of sites initiated) in Asia, North America, European Union, Russia, and Israel
(refer to Appendix 16.1.4 for the list of investigators and sites).

Publication (Reference)
None

Study Period
01 Mar 2013 to 13 Nov 2016 (date of data cutoff for the primary analysis).

Phase of Development
Phase 3

Objectives
Primary

To compare overall survival (OS) in subjects treated with lenvatinib versus sorafenib as a first-line treatment for
unresectable hepatocellular carcinoma (HCC).

Secondary

e To compare progression-free survival (PFS), time to progression (TTP), and objective response rate
(ORR) of subjects treated with lenvatinib versus sorafenib using modified Response Evaluation Criteria
in Solid Tumors (mRECIST)

e To compare the impact of treatment on Health Related Quality of Life (HRQoL) of subjects treated
with lenvatinib versus sorafenib using the European Organisation for Research and Treatment of
Cancer (EORTC) QLQ-C30 and HCC-specific EORTC QLQ-HCC18 questionnaire

e To compare safety and tolerability of subjects treated with lenvatinib versus sorafenib

e  To characterize the pharmacokinetics (PK) of lenvatinib using the population approach

® To assess the PK/pharmacodynamics (PD) relationship between exposure and efficacy/safety
Exploratory

e To compare disease control rate (DCR) of subjects treated with lenvatinib versus sorafenib using
mRECIST

e To compare the clinical benefit rate (CBR) of subjects treated with lenvatinib versus sorafenib

e To compare the impact of treatment on generic HRQoL for subjects treated with lenvatinib versus
sorafenib using the European Quality of Life questionnaire

e To explore blood and tumor biomarkers which may correlate with clinical outcomes-related endpoints
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Methodology

E7080-G000-304 was a multicenter, randomized, open-label, noninferiority Phase 3 study to compare the
efficacy and safety of lenvatinib versus sorafenib as a first-line systemic treatment in subjects with unresectable
HCC. Subjects were randomly assigned in a 1:1 ratio to treatment with either lenvatinib 12 mg (baseline body
weight [BW] >60 kg) or 8 mg (baseline BW <60 kg) given once daily (QD) orally or sorafenib 400 mg given
twice daily (BID) orally. Subjects were stratified by region, presence or absence of macroscopic portal vein
invasion (MPVI) or extrahepatic spread (EHS) or both, Eastern Cooperative Oncology Group Performance
Status (ECOG PS) 0 or 1, and BW (<60 kg or >60 kg).

The study was conducted in 3 phases: the Prerandomization Phase, Randomization Phase, and the Extension
Phase. The Prerandomization Phase included a Screening Period to establish eligibility and a Baseline Period to
confirm eligibility and to establish baseline disease characteristics. The Randomization Phase included a
Treatment Period and a Follow-up Period. The Randomization Phase began at the time of the randomization of
the first subject and ended on 13 Nov 2016; the data cutoff date for the primary analysis. Subjects received
study drug until documented disease progression, development of unacceptable toxicity, subject request, or
withdrawal of consent. Subjects who discontinued study treatment for any reason other than disease progression
were followed in the Randomization Phase until disease progression or start of another anticancer therapy, then
entered the Extension Phase for survival follow-up. Subjects who were still receiving study drug or were in
follow-up at the time of the data cutoff entered the Extension Phase.

The Extension Phase included a Treatment Period and a Follow-up Period. Subjects who were still on study
drug at the end of the Randomization Phase could continue on the same study treatment in the Extension Phase.
Subjects who had disease progression during the Randomization Phase and all subjects who discontinued study
treatment entered the Follow-up Period. Subjects were followed for survival and all anticancer treatments were
recorded until the time of death. The Follow-up Period will continue as long as study subjects are alive or until
discontinuation of survival follow-up by the sponsor.

Number of Subjects (Planned and Actual)
Planned: Approximately 940 subjects were planned to be enrolled

Treated: A total of 951 subjects (476 lenvatinib; 475 sorafenib) were enrolled and treated (01 Mar 2013 — 30 Jul
2015)

Diagnosis and Main Criteria for Inclusion

Adult subjects (>18 years of age) with a histologically or cytologically confirmed diagnosis of unresectable
HCC, or a clinically confirmed diagnosis of HCC according to the American Association for the Study of Liver
Diseases criteria, including cirrhosis of any etiology, or with chronic hepatitis B or C infection were eligible.
Subjects had at least 1 measureable target hepatic or nonhepatic lesion according to mRECIST, and adequate
liver, bone marrow, blood coagulation, renal, and pancreatic function as defined in the protocol. Female
subjects of childbearing potential could not be pregnant or lactating. Other key inclusion criteria included:

e  Subjects categorized to stage B (not applicable for transarterial chemoembolization) or stage C based
on Barcelona Clinic Liver Cancer (BCLC) staging system.

e  Adequately controlled blood pressure (BP) with up to 3 antihypertensive agents, defined as BP
<150/90 mm Hg at Screening and no change in antihypertensive agents within 1 week prior to
Cycle 1/Day 1.

e  Child-Pugh score A.
e ECOGPSOorl.

e Survival expectation of 12 weeks or longer after starting study drug.
e  Main Criteria for Exclusion

e Subjects were not eligible for participation in the study if they had any previous systemic anticancer
therapy or any systemic investigational anticancer agents, including lenvatinib, for
advanced/unresectable HCC. Subjects also were excluded if they had imaging findings that indicated
HCC with >50% liver occupation, clear invasion into the bile duct or main portal branch invasion
(Vp4), or any blood-enhancing treatment within 28 days of randomization.
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e  Other key exclusion criteria included:

e Significant cardiovascular impairment: history of congestive heart failure greater than New York Heart
Association (NYHA) Class II, unstable angina, myocardial infarction or stroke within 6 months of the
first dose of study drug, or cardiac arrhythmia requiring medical treatment at Screening

e  Prolongation of QTc interval to >480 ms

e Bleeding or thrombotic disorders or use of anticoagulants requiring therapeutic international
normalized ratio (INR) monitoring, eg, warfarin or similar agents. Treatment with low molecular
weight heparin and factor X inhibitors which did not require INR monitoring was permitted.
Antiplatelet agents were prohibited throughout the study.

e  Qastrointestinal bleeding event or active hemoptysis (bright red blood of at least 0.5 teaspoon) within
28 days prior to randomization

e  Qastric or esophageal varices that required active interventional treatment within 28 days prior to
randomization. Prophylaxis with pharmacologic therapy (eg, nonselective beta-blocker) was permitted.

e  Subjects whose only target lesion was in bone.

e A complete list of inclusion and exclusion criteria appears in the study protocol (Appendix 16.1.1).

Test Treatment, Dose, Mode of Administration, and Batch Numbers

Lenvatinib was provided as 4-mg capsules. Each subject’s dose was based on BW at Baseline. Subjects
weighing >60 kg were treated with 12 mg QD administered as three 4-mg capsules, and subjects weighing

<60 kg were treated with 8 mg QD administered as two 4-mg capsules. Lenvatinib was self-administered by the
subjects orally, at the same time each day (consistently either with or without food) in continuous 28-day cycles.

Dose interruption, dose reduction, or treatment discontinuation were allowed for subjects who experienced
lenvatinib-related toxicity. Once the dose was reduced, it could not be increased at a later date.

Lenvatinib Batch/Lot Nos: P1X042ZZA, P29004ZZA, P34008ZZA, and P22011ZZA.

Reference Therapy, Dose, Mode of Administration, and Batch Numbers

Sorafenib (NEXAVAR®™) was provided as 200-mg tablets. Subjects were treated with 400 mg of sorafenib BID
administered as two 200-mg tablets. Sorafenib was self-administered by the subjects orally, at the same time
each day (consistently either with or without food) in continuous 28-day cycles.

Subjects who experienced sorafenib-related toxicity had dose adjustments in accordance with the prescribing
information in each country or region. Once the dose was reduced, it could not be increased at a later date.

Sorafenib Batch/Lot Nos: BXHDKCI1, BXGJXB1, BXGVCP1, BXHOPL1, BXGGCG1, BXG7BGl,
BXGFHF1, BXGA2Y3

Duration of Treatment

Subjects received study treatment until disease progression, development of unacceptable toxicity, subject
request, or withdrawal of consent.

Assessments
Efficacy

Tumor assessments using mRECIST (RECIST 1.1 conventions were followed for nonhepatic lesions) were
performed during the Prerandomization Phase, every 8 weeks, or sooner if clinically indicated, during the
Randomization Phase and in the Extension Phase until disease progression. Investigator-determined response
assessments were performed at each assessment time point. All study-related scans for tumor assessments were
sent to the imaging core laboratory (ICL) designated by the sponsor for archiving and potential future evaluation
by independent imaging review.

Subjects who discontinued study treatment without disease progression continued to undergo tumor assessments
every 8 weeks during the Randomization Phase until disease progression or until another anticancer therapy was
initiated.
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Pharmacokinetics

Pharmacokinetic samples were collected from all subjects who took lenvatinib. Exposure parameters such as
maximum concentration and area under the concentration x time curve (AUC) were derived from posterior
estimates of the PK parameters from the final population PK model.

Pharmacodynamics

Serum samples for the development of exploratory predictive biomarkers were collected from consented
subjects in the lenvatinib and sorafenib groups. Biomarker samples from study subjects underwent enzyme-
linked immunosorbent assay or chemiluminescence enzyme assay to measure cytokine and angiogenic factors
associated with target signaling pathways of lenvatinib (ie, vascular endothelial growth factor [VEGF],
fibroblast growth factor [FGF] ligands, angiopoietin-2) and PIVKA-II.

Pharmacogenomics

Archived, fixed tumor tissue collected from consented subjects in the lenvatinib and sorafenib groups (if
available) were assessed for gene alterations, and gene expression levels of candidate markers that may be
important in the development and progression of cancer or associated with mechanism of action of study drug.

A plasma sample was collected from consented subjects in the lenvatinib and sorafenib groups and was stored
for future potential assessment of circulating cell-free DNA. Circulating cell-free DNA isolated from plasma
samples may be used to identify and confirm genetic alterations such as somatic mutations.

A blood sample was collected and stored for future potential PGx analysis from consented subjects in the
lenvatinib group only. Comprehensive genotyping of genes involved in drug metabolism, excretion, and
transport may be explored.

Safety

Safety was assessed by the monitoring and recording of all adverse events (AEs), including all Common
Terminology Criteria for Adverse Events (CTCAE) v4.0 grades (for increasing severity), and serious adverse
events (SAEs); regular laboratory monitoring for hematology, blood chemistry, and urine values; periodic
measurement of vital signs, electrocardiograms (ECGs), and echocardiograms or multiple gated acquisition
scans (MUGA) including left ventricular ejection fraction (LVEF); and the performance of physical
examinations (PE).

Other

Assessments of HRQoL scores were performed using the generic cancer HRQoL instrument (EORTC QLQ-
C30), the HCC-specific module (EORTC QLQ-HCC18), and the generic HRQoL instrument, EQ 5D-3L.
Subjects were asked to complete each of the 3 questionnaires at the Baseline Visit, on Day 1 of Cycle 2 and each
subsequent cycle, and at the Off-treatment Visit.

Bioanalytical Methods

Lenvatinib was quantified using a validated liquid chromatography/mass spectrometry/mass spectrometry
method.

Statistical Methods
Primary Efficacy Endpoint

e Overall survival (OS), measured from the date of randomization until the date of death from any cause.
Subjects who were lost to follow-up were censored at the last date the subject was known to be alive,
and subjects who remained alive were censored at the time of data cutoff.

Secondary Efficacy Endpoints

e  Progression-free survival, defined as the time from the date of randomization to the date of first
documentation of disease progression, or the date of death, whichever occurred first. Progression-free
survival censoring rules were defined in the statistical analysis plan (SAP) and followed United States
Food and Drug Administration (US FDA) guidance.

e Time to progression (TTP), defined as the time from the date of randomization to the date of the first
documentation of disease progression. Time to progression censoring rules were defined in the SAP.
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e  Objective response rate, defined as the proportion of subjects who had a best overall response (BOR) of
complete response (CR) or partial response (PR).

e  HRQoL assessed using EORTC QLQ-C30, the HCC-specific questionnaire (HCC-18), and a generic
instrument EQ-5D-3L.

® Plasma PK lenvatinib exposure parameters.
Exploratory Endpoints

e Disease control rate, defined as the proportion of subjects with a BOR of CR or PR, or stable disease
(SD). Best overall response of SD must have occurred at least 7 weeks after randomization (within a
1-week window of the protocol-specified 8-week time point for the first post-baseline tumor scan).

e  Clinical benefit rate, defined as the proportion of subjects who had a BOR of CR or PR or durable SD
(duration of SD >23 weeks after randomization).

e Exploratory biomarker analysis, defined as baseline and/or change from Baseline of exploratory
soluble, tissue and/or genetic biomarkers and their correlations with clinical outcomes were assessed.
Correlative data will be presented in a separate Biomarker Analysis Report.

Analysis Sets

Full Analysis Set (FAS; Intent to Treat Analysis Set) included all subjects who were randomized. This was the
primary analysis set for all efficacy evaluations.

Per Protocol Analysis Set (PPS) included subjects who were randomized and received at least 1 dose of the
assigned study drug and had no major protocol deviations. Criteria for exclusion from the PPS analysis set were
determined before database lock and were detailed in the SAP. This was the secondary analysis set for all
efficacy evaluations.

Safety Analysis Set included subjects who received at least 1 dose of the study treatment. This was the analysis
set for all safety evaluations.

Pharmacokinetic Analysis Set included subjects who received at least 1 dose of lenvatinib, had evaluable dose
data, and had at least 1 quantifiable lenvatinib concentration.

Pharmacodynamic Analysis Set included subjects who received at least 1 dose of study drug and had evaluable
PD data.

Sample Size Determination

Sample size determination was based primarily on the required number of target events to detect the
noninferiority and superiority of lenvatinib to sorafenib in the comparison of the OS. The required number of
target events was estimated based on the following assumptions:

e  Exponential distribution was assumed for OS. The estimated median OS of sorafenib is approximately
10 months, and an improvement of 2.5 months was derived from the underlying objective of achieving
a hazard ratio (HR) of 0.8, which would be of marked clinical benefit.

e  Using a noninferiority test by the 95% confidence interval (CI) lower limit method on log HR for OS
with assumed true HR of 0.80 and noninferiority margin of 1.08 (corresponding to 60% retention of
sorafenib effect versus placebo), the power of the study to declare noninferiority was approximately
97%.

e  The power of the study to declare superiority of lenvatinib to sorafenib was approximately 82% using
the superiority test with assumed true HR of 0.80. The overall false positive rate was set at 2-sided
0.05.

Based on these assumptions, the required number of events was estimated to be approximately 666 events
(deaths) based on PPS. Assuming approximately 5% of subjects with major protocol deviations would be
excluded from PPS, approximately 700 events (deaths) based on the FAS would be required at the time of
primary analysis. Two interim analyses for futility (1 at approximately 30%, and a second at approximately
70% of the target number of events) were taken into account for the estimation. It was estimated that
approximately 940 subjects were to be randomized to observe this number of events, which for a randomization
ratio of 1:1 is a minimum of 470 per treatment group.
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Efficacy Analysis

A noninferiority test of OS between lenvatinib and sorafenib was performed using the FAS as the primary
analysis set and the PPS as the secondary analysis set. The 2-sided 95% CI of the HR (lenvatinib: sorafenib)
was used for testing the noninferiority hypotheses for OS. The HR and the corresponding 2-sided 95% CI was
estimated using a Cox proportional hazard model with treatment group as a factor and stratified by the
randomization stratification factors (region, presence or absence MPVI or extrahepatic spread or both, ECOG
PS, and BW).

Superiority hypotheses were tested for OS using a stratified log-rank test with the stratification factors of region,
presence or absence of MPVI or endoscopic EHS or both, ECOG PS, and BW. The superiority test of OS was
performed based on FAS as the primary and PPS as the secondary analysis sets.

Two interim analyses for futility were conducted. Since the study was not stopped at the first or second interim
analysis, OS was tested at the final analysis with a noninferiority margin of 1.08, which was estimated assuming
that lenvatinib preserved at least 60% (corresponding to & = 0.60) of the sorafenib treatment effect versus
placebo as observed in the sorafenib SHARP and Asia-Pacific trials. Noninferiority was declared if the upper
limit of the 2-sided 95% CI for HR was <1.08 at the final analysis. If noninferiority was declared for OS, then
superiority (corresponding to 6 = 1) was tested for OS. Superiority was declared if the 2-sided P value was
<0.05 using the stratified log-rank test at the final analysis.

The median OS and the cumulative probability of OS at selected time points were calculated for each treatment
group and presented with 2-sided 95% Cls. The selected time points depended on the OS times that were
observed during the study and were specified in the SAP. Kaplan-Meier estimates of OS for each treatment
group were plotted over time.

Secondary Efficacy Analysis

The fixed sequence procedure was used to control the overall type I error rate of analyses for the secondary
endpoints at a = 0.05 (2-sided) after the noninferiority for primary efficacy endpoint, OS, was declared. The
order of testing for secondary endpoints followed the order: PFS, TTP, ORR, impact on HRQoL. In the ordered
sequence, each secondary endpoint was tested at the 5% level until the first nonsignificant outcome occurred. If
a nonsignificant outcome occurred, then the results of the inferential analyses of the subsequent endpoints were
presented for descriptive purposes only.

PFS: The difference in PFS between lenvatinib and sorafenib was evaluated using a stratified log-rank test with
the randomization stratification factors (region, presence or absence of MPVI or ES or both, ECOG PS, and
BW) tested at a 2-sided alpha level of 0.05. The corresponding estimate of the HR with a 2-sided 95% CI
calculated from the Cox proportional hazard model with treatment group as a factor and stratified by the
randomization stratification factors was presented. Median PFS and the cumulative probability of PFS at
selected time points was calculated for each treatment group, and presented with corresponding 2-sided 95%
ClIs. The selected time points depended on the PFS times that were observed during the study and were
specified in the SAP. Kaplan—Meier estimates of PFS for each treatment group were plotted over time.

TTP: The difference in TTP between lenvatinib and sorafenib was evaluated using the same procedure as used
for PFS, with the exception that death was censored.

ORR: Objective response rate was estimated by treatment group. The statistical significance of the difference
in ORR between treatment groups was evaluated using the Cochran—-Mantel-Haenszel chi-square test with the

stratification factors as strata, tested at an alpha level of 0.05 (2-sided). The 2-sided 95% ClIs for the odds ratio
and the difference in ORR were calculated as well as 2-sided 95% CIs for the rate within treatment group.

HRQoL: HCC Symptom Scales: A separate statistical analysis plan for analysis of HRQoL data was created
and is available as part of the full HRQoL clinical study report.

Results

This Clinical Study Report (CSR) presents results of the primary efficacy analysis and other efficacy and safety
results obtained during the Randomization Phase of the study.

Subject Disposition/Analysis Sets

A total of 954 subjects were randomly assigned to receive treatment with lenvatinib or sorafenib. Data cutoff
occurred on 13 Nov 2016 following the occurrence of 700 deaths. Of the 954 randomized subjects, 2 in the
lenvatinib and 1 in the sorafenib arm were not treated. The 2 subjects in the lenvatinib arm were not treated
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because they met exclusion criteria and were randomized in error. The subject in the sorafenib arm chose not to
take study treatment. Therefore, 476 subjects in the lenvatinib and 475 subjects in the sorafenib arm received at
least 1 dose of study treatment.

At the time of data cutoff, the majority of subjects had discontinued study treatment; treatment was ongoing for
27 (5.6%) lenvatinib- and 25 (5.3%) sorafenib-treated subjects. The most frequent reasons for discontinuation of]
treatment were radiologic progression per mRECIST by investigator assessment, followed by clinical
progression. Fewer subjects in the lenvatinib than in the sorafenib arm discontinued study treatment due to
radiologic progression: 311 (65.1%) versus 347 (72.9%), respectively. Clinical progression resulted in
discontinuation of study treatment in 32 (6.7%) lenvatinib and 33 (6.9%) sorafenib subjects. Adverse events
were cited by the investigators as the reason for discontinuation of study treatment in 63 (13.2%) lenvatinib- and
43 (9.0%) sorafenib-treated subjects.

All 954 randomized subjects, 478 lenvatinib and 476 sorafenib were included in the full analysis set. The safety
analysis set included 476/478 subjects (99.6%) in the lenvatinib and 475/476 (99.8%) in the sorafenib arm who
received at least 1 dose of study medication. The per protocol analysis set comprised 467/478 (97.7%) subjects
in the lenvatinib and 462/476 (97.1%) subjects in the sorafenib arm; this set excluded 11 lenvatinib- and

13 sorafenib-treated subjects with major protocol deviations, and 1 additional subject who was randomly
assigned to receive sorafenib but was not treated. Of the 11 subjects assigned to the lenvatinib arm and who had
major protocol deviations, 2 of these subjects did not receive treatment.

Efficacy

e Lenvatinib given once daily (either 8 mg or 12 mg based on the subjects' body weight) was noninferior
for OS to sorafenib 400 mg given twice daily, in subjects with advanced HCC. Median OS was
numerically longer for lenvatinib (13.6 months) but not statistically significant compared with 12.3
months for sorafenib with HR = 0.92 [95% CI of (0.79, 1.06)].

e  The improvements in the secondary endpoints support and corroborate the results observed in the
primary analysis. Considering the magnitude of the observed effect they also provide per se evidence
of the efficacy and clinical benefit of lenvatinib in HCC. Lenvatinib treatment resulted in statistically
significant (P<0.00001) and clinically meaningful improvement over sorafenib in the secondary
endpoints of PFS, TTP and ORR (based on investigator assessment by mRECIST). The improvements
remained consistent across all predefined subgroups. A post-hoc independent imaging review of tumor
response using both mRECIST and RECIST 1.1 is currently underway, and the results will be presented
in a separate imaging report.

e Lenvatinib treatment doubled median PFS compared with sorafenib (7.4 vs 3.7 months; HR = 0.66;
95% CI (0.57, 0.77); P<0.00001) and median TTP in the lenvatinib arm was more than double that seen
with sorafenib (8.9 vs 3.7 months; HR = 0.63; 95% CI (0.53, 0.73); P<0.00001).

e The ORR (CR + PR) was significantly higher in the lenvatinib than in the sorafenib arm: 24.1% versus
9.2% (P<0.00001), including 6 lenvatinib subjects (1.3%) and 2 sorafenib subjects (<1%) achieving CR

e Median OS for lenvatinib in the Western region (13.6 months) was consistent with that observed in the
Asia-Pacific region (13.5 months) and China (14.7 months). In contrast, median OS for sorafenib in the
Western region (14.2 months) was longer than in the Asia-Pacific region (11.0 months) and China (10.5
months). The OS hazard ratios were 1.08, 0.86 and 0.82 for the Western region, Asia Pacific region
and China, respectively. The different HR for OS in the Western region is likely accounted for by
observed imbalances in post-progression treatment and baseline imbalances in this region. Thus, a
higher percentage of subjects in the sorafenib than in the lenvatinib arm (45.2% vs 28.0%, respectively)
received post-progression anticancer therapy with anticancer medications (including investigational
agents) and anticancer procedures (including TACE). Further, imbalances in important prognostic and
predictive factors (AFP >200 ng/mL and Hepatitis C etiology), while observed for the entire study,
were more prevalent in the Western region. The number of subjects with AFP >200 ng/mL was 30%
greater in the lenvatinib than in the sorafenib arm in the Western region. In contrast, PFS, TTP and
ORR are endpoints not affected by post progression therapies, and median results for these secondary
endpoints are consistent and favor lenvatinib (all hazard ratios of <1) across all 3 regions.
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Quality of Life

Based on the totality of the HRQoL data, the symptoms, function, and overall QoL impact of lenvatinib
and sorafenib on the study subjects were equivalent across the majority of function and symptom areas.

The HRQoL results suggest that any comparative survival benefit observed among subjects in either
treatment group would not be at the cost of QoL relative to the alternative treatment. However,
subjects who received sorafenib were at a statistically significant increased risk of experiencing a more
rapid deterioration in terms of nutrition compared with lenvatinib, perhaps due to an increase in severity
of diarrhea and pain (specifically affecting their daily lives).

Pharmacokinetics, Pharmacodynamics, Pharmacogenomics

Safety

Subjects with HCC had a 13.2% lower lenvatinib oral clearance than subjects with other cancer types,
including DTC.

Lenvatinib PK parameters were affected by body weight with both clearance and volume parameters
increasing with increasing body weight. This was associated with an increase in lenvatinib exposure in
subjects with low body weight.

In HCC Study 304, lenvatinib exposure was comparable between the 8-mg starting dose group with
body weight <60 kg and the 12-mg dose group with body weight >60 kg. This supports the 8-mg and
12-mg starting doses used in the lower and higher weight groups in Study 304.

There were no differences in lenvatinib oral clearance or in AUC at steady-state values among Western,
Asian, Chinese, and Japanese HCC populations in Study 304.

Results of the exploratory biomarker analysis demonstrated an increase from baseline in serum VEGF
and FGF (FGF19 and FGF23) levels in the lenvatinib treatment arm whereas only an increase in VEGF
levels was observed in the sorafenib treatment arm. These results are consistent with the lenvatinib
mechanism of action of dual inhibition of the VEGFR- and FGFR-signaling pathways observed in
preclinical models and show key differences between the lenvatinib and sorafenib treatment arms.
However, due to imbalances between the full analysis set and the biomarker analysis subset in subject
demographics and baseline characteristics and due to the small sample size, these biomarker analyses
may not be representative of the full analysis.

The safety profiles of lenvatinib and sorafenib in this study are consistent with their respective known
toxicity profiles and are similar to the safety of VEGF/VEGFR-targeted agents in general; however, the
nature and extent of AEs differ between the 2 compounds.

Adjusted by treatment duration, there were no clinically relevant differences in the overall safety profile
of the 2 starting doses of lenvatinib, which was based on body weight.

The median duration of exposure was approximately 50% longer with lenvatinib (5.7 months [range: 0
to 35.0 months]) versus sorafenib (3.7 months [range: 0.1 to 38.7 months])

The total number of subject-years of exposure, including dose interruptions, was 324.2 in the lenvatinib
arm and 239.1 in the sorafenib arm.

Treatment-emergent AEs occurred in 98.7% and 99.4% of subjects in the lenvatinib and sorafenib
arms, respectively. Adjusted for treatment duration, the rate of TEAEs was similar between treatment
arms (18.89 episodes/SY) and sorafenib (19.73 episodes/SY) arms.

The most frequently reported TEAEs (>30% of subjects) with lenvatinib were hypertension, diarrhea,
decreased appetite, and weight decreased. These are consistent with the known safety profile of
lenvatinib.

The most frequently reported TEAEs (>30% of subjects) with sorafenib were PPE syndrome, diarrhea,
and hypertension.

Grade 3/4 (severe) TEAEs were reported at a similar frequency in the lenvatinib (62.2%) and sorafenib
(58.9%) arms.

The most frequently reported Grade 3 TEAEs (=5% of subjects in either treatment arm) in the
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lenvatinib and sorafenib arms, respectively, were: hypertension (23.3% vs 14.3%), weight decreased
(7.6% vs 2.9%), proteinuria (5.7% vs 1.7%), platelet count decreased (5.5% vs 2.9%), blood bilirubin
increased (5.0% vs 4.4%), AST increased (4.4% vs 6.7%), and PPE syndrome (2.9% vs 11.4%).

The most frequently reported Grade 4 TEAEs (>1% of subjects in either treatment arm) in the
lenvatinib and sorafenib arms, respectively, were: blood bilirubin increased (1.5% vs 0.4%) and GGT
increased (1.3% vs 0.6%) AST increased (0.6% vs 1.3%).

Grade >3 TEAESs occurred in 75.0% and 66.5% of subjects in the lenvatinib and sorafenib arms,
respectively. Adjusted for treatment duration, the rate of Grade >3 TEAE:s in the lenvatinib and
sorafenib arms was similar: 3.16 and 3.33 episodes/SY, respectively.

A higher incidence of SAEs occurred in the lenvatinib arm (43.1%) compared with the sorafenib arm
(30.3%). When adjusted by treatment duration, the overall rate of SAEs was 1.26 episodes/SY and
0.97 episodes/SY for the lenvatinib and sorafenib arms, respectively.

The most frequently reported SAEs (including fatal and nonfatal; >5% of subjects in either treatment
arm) were coded to the SOCs of Gastrointestinal disorders (10.5% lenvatinib vs 8.6% sorafenib),
Nervous System disorders (9.2% lenvatinib vs 2.5% sorafenib), Hepatobiliary disorders (8.6%
lenvatinib vs 4.6% sorafenib), Infections and Infestations (8.2% lenvatinib vs 4.6% sorafenib),
Neoplasms benign, malignant, and unspecified (6.1% lenvatinib vs 5.7% sorafenib), and General
disorders and Administration Site Conditions (5.9% lenvatinib vs 2.9% sorafenib).

The most frequently reported SAEs (including fatal and nonfatal; >2% of subjects in either treatment
arm) in the lenvatinib and sorafenib arms, respectively, were related to the subjects' underlying
malignancy and included hepatic encephalopathy (4.4% vs 0.6%), hepatic failure (2.9% vs 1.7%),
ascites (2.5% vs 2.3%), decreased appetite (2.3% vs 0.4%), malignant neoplasm progression (2.1% vs
2.9%), and abdominal pain (1.3% vs 2.1%).

Grade 5 TEAEs occurred in 12.8% and 7.6% of subjects in the lenvatinib and sorafenib arms,
respectively. When adjusted for treatment duration, the rate of fatal AEs was slightly higher with
lenvatinib whether AE deaths secondary to PD were included (0.19 vs 0.15 episodes/SY in the
lenvatinib and sorafenib arms, respectively) or excluded (0.06 vs 0.03 episodes/SY, respectively).

Based on an analysis using KM methodology, the fatal AE rate was similar between the 2 treatment
arms, when accounting for the difference in treatment duration (median: 5.7 and 3.7 months for
lenvatinib and sorafenib, respectively).

Based on the AE CRF, AEs led to discontinuation in 19.7% of subjects in the lenvatinib arm and 14.5%
of subjects in the sorafenib arm. The incidence of AEs as the primary cause of discontinuation as
recorded by the investigator on the Disposition CRF was 13.2% of subjects in the lenvatinib arm and
9.0% of subjects in the sorafenib arm (Table 14.1.1.5).

Adverse events that led to treatment discontinuation in >1% of subjects in the lenvatinib or sorafenib
arm, respectively, were fatigue (1.5% vs 1.1%), hepatic encephalopathy (1.5% vs 0), blood bilirubin
increased (1.3% vs 0.2%), hepatic failure (1.1% vs 0.6%), and abdominal pain (0.4 vs 1.1%).

Adverse events led to dose reduction or interruption in 61.8% of subjects in the lenvatinib arm and
55.6% of subjects in the sorafenib arm. Events that led to dose reduction or interruption in 5% or more
of subjects in the lenvatinib or sorafenib arm, respectively, were decreased appetite (7.6% vs 3.2%),
diarrhea (7.6% vs 7.4%), proteinuria (6.9% vs 1.5%), hypertension (6.1% vs 3.8%), fatigue (5.7% vs
3.6%), and PPE syndrome (5.3% vs 18.5%).

The following CSEs occurred more frequently with lenvatinib than with sorafenib, respectively:
hepatotoxicity (47.7% vs 41.7%); hypertension (44.5% vs 30.9%); proteinuria (26.3% vs 12.2%);
hemorrhage (24.6% vs 16.0%); hypothyroidism (21.0% vs 2.5%) and renal events (7.1% vs 4.0%).
PPE occurred more frequently with sorafenib (52.4%) than with lenvatinib (27.9%).

Grade 5 hepatic failure per CMQ occurred in 12 (2.5%) and 2 (0.4%) subjects in the lenvatinib and
sorafenib arms, respectively. The majority (n=9/12) of deaths due to hepatic failure in the lenvatinib
arm were attributed to PD. For 2 lenvatinib subjects, hepatic encephalopathy occurred prior to or
concurrently with the Grade 5 hepatic event.
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e  Hepatic encephalopathy per CMQ occurred in 40 (8.4%) and 13 (2.7%) subjects in the lenvatinib and
sorafenib arms, respectively. Hepatic encephalopathy per CMQ occurred within 30 days of the first
dose of study drug for 20 subjects and 4 subjects in the lenvatinib and sorafenib arms, respectively. In
general, lenvatinib-treated subjects with HE had worse baseline liver function, concomitant use of
precipitating medications, or preceding AEs compared with the overall study population and compared
with subjects who had HE in the sorafenib arm.

e  The most frequently occurring (=10% in either treatment arm) Grade 3 or 4 laboratory abnormalities in
the lenvatinib and sorafenib arms, respectively, were GGT increased (31.4% vs 37.7%), sodium
decreased (15.4% vs 9.7%), bilirubin increased (13.2% vs 9.5%), AST increased (12.1% vs 18.0%),
and lipase increased (6.5% vs 16.5%). lymphocyte count decreased (9.2% vs 10.9%). These are
consistent with the known safety profiles of lenvatinib and sorafenib.

e In both treatment arms, increased BP and weight loss occurred early during treatment. Both are known
side effects of lenvatinib and sorafenib. Systolic and diastolic BP appeared to stabilize by Cycle 3 or
Cycle 4. Median weight loss was greater with sorafenib through Cycle 9.

® A higher percentage of subjects in the lenvatinib arm compared with the sorafenib arm had a shift in
ECG findings from normal at Baseline to "abnormal, clinically significant (CS)" postbaseline (3.5% vs
1.7%) or from "abnormal, not CS" to "abnormal, CS" (4.4% vs 2.4%). However, a similar percentage
of subjects in the lenvatinib and sorafenib arms had maximum QTcB and QTcF values of >480 msec or
>500 msec. Likewise, the incidence of subjects with multiple occurrences of QTcB/QTcF prolongation
>500 ms or >60 ms increase from Baseline was similar between treatment arms (lenvatinib, 13;
sorafenib, 15).

e No TEAEs of decreased ejection fraction were reported. The worsening of LVEF value from Baseline
was seldom reported in either treatment arm (lenvatinib, 1; sorafenib, 3).

Conclusions

In conclusion, Study 304 is a positive study with an adequately defined non-inferiority margin and valid assay
sensitivity that met its primary endpoint showing that overall survival with lenvatinib was noninferior to
sorafenib, the standard of care for first line treatment of advanced HCC. Lenvatinib also demonstrated
statistically significant and clinically meaningful improvement for all secondary efficacy endpoints (PFS, TTP
and ORR), unprecedented in this disease, and supported by the clinical benefit observed across all subgroups.

Post-progression therapy may have affected survival in both arms and especially in the sorafenib group as more
subjects received posttreatment anticancer therapy in the sorafenib arm than in the lenvatinib arm, particularly in
the Western region. After study treatment, subjects on the sorafenib arm were eligible for second-line trials
targeting enrollment of sorafenib failures and/or sorafenib-intolerant patients, while lenvatinib patients were not.
This may have contributed to differences between the arms in the proportion of subjects receiving specifically
post-progression treatment with new agents. Additionally, baseline imbalances for the prognostic factor AFP
>200 ng/mL, and HCV etiology, which is considered to be a predictive indicator for sorafenib treatment effect,
may have further prolonged OS in the sorafenib arm. These imbalances do not change the conclusion of this
study nor do they affect the validity of the results for noninferiority for OS.

Lenvatinib has an acceptable safety profile when treatment is initiated at 8 mg or 12 mg QD (based on body
weight) and adjusted by a dose-titration algorithm to manage toxicity.

Although quality-of-life scores declined in both groups after treatment, a clinically meaningful delay in
deterioration for multiple domains was observed with lenvatinib compared with sorafenib.

Results from this study provide evidence for lenvatinib as an effective and safe first-line treatment for patients
with hepatocellular cancer.
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