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— For regular approval, it is critical that the applicant show
direct evidence of clinical benefit or improvement in an
established surrogate for clinical benefit. In oncology,

survival improvement is considered an appropriate
measure of clinical benefit...

— ...Survival is considered the most reliable cancer endpoint,
and when studies can be conducted to adequately assess
survival, it is usually the preferred endpoint...

US FDA Guidance for Industry: Clinical Trial Endpoints for
the Approval of Cancer Drugs and Biologics, 2007.
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E Treatment Difference in i Difference in

2 | regimen(s) [TNIOFFES| N redian PFS HR for OS | r dian OS

1 Paclitaxel +/-

0 | bevacizumab 048 r 55 mos 087 Ty 17 mos

0 | 15mgke
Docetaxel+/-

A | bevacizumab 0.70 + 0.8 mos 1103 - 1.1 mos

v |75 mg/kg

A

D Docetaxel+/-

o |bevacizumab 0.62 + 0.9 mos 1.003 -1.7 mos
15 mg/kg

R Taxane/Anth +/- 1 . |

| bevacizumab 0.64 + 1.2 mos 1.24 N/A

g | 1> meke (taxane)

CB) Capecitabine +/-

N bevacizumab 0.69 + 2 9 mos 0.88 + 2.9 mos
15 mg/kg

http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMater
ials/Drugs/OncologicDrugsAdvisoryCommittee/UCM219978.pdf

o VORA—/IN—RABEDEZEXIEHT Cortes, JCO, 2012
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— Difficulties in performing and analyzing survival studies include
long follow-up periods in large trials and subsequent cancer
therapy potentially confounding survival analysis.

US FDA Guidance for Industry: Clinical Trial Endpoints for the
Approval of Cancer Drugs and Biologics, 2007.
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Broglio, J Natl Cancer Inst, 2009
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Cancer Therapy: Clinical

Complete Longitudinal Analyses of the Randomized,
Placebo-Controlled, Phase lll Trial of Sunitinib in Patients
with Gastrointestinal Stromal Tumor following Imatinib
Failure

George D. Demetri’, Christopher R. Garrett®, Patrick Schoffski®, Manisha H. Shah®, Jaap Verweij,
Serge Leyvraz®, Herbert |. Hurwitz’, Antonio Lopez Pousa®, Axel Le Cesne®, David Goldstein'®,

Luis Paz-Ares’’, Jean-Yves Blay'?, Grant A. McArthur'®, Qiang (Casey) Xu'*, Xin Huang'®,
Charles S. Harmon'®, Vanessa Tassell'®, Darrel P. Cohen'>, and Paolo G. Casali'®

Abstract

Purpose: To analyze final long-term survival and clinical outcomes from the randomized phase 11 study
of sunitinib in gastrointestinal stromal tumor patients after imatinib failure; to assess correlative angio-
genesis biomarkers with patient outcomes.

Experimental Design: Blinded sunitinib or placebo was given daily on a 4-week-on/2-week-off
treatment schedule. Placebo-assigned patients could cross over to sunitinib at disease progression/study
unblinding. Overall survival (OS) was analyzed using conventional statistical methods and the rank-
preserving structural failure time (RPSFI) method to explore cross-over impact. Circulating levels of
angiogenesis biomarkers were analyzed. 8
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Supplementary Fig. 83. Treatment histones of indvidual patients randomized to placebo. o



Estimated Hazard Functions by Treatment
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Hazard function is the instantaneous failure rate at any point in time




RPSFT (rank preserving structural failure time) j&
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Overall Survival (Final, 2008)
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Median 72.7 weeks
95% CI (61.3, 83.0)

Placebo (N=118)
Median 64.9 weeks
95% CI (45.7, 96.0)

Hazard Ratio=0.876
95% CI1 (0.679, 1.129)
p=0.306

S
2
=
©
o]
o
o
©
2
2
S
(7p)
S
o
>
o

I I I I I 1
78 104 130 156 182 208 234
Time (Week)




Overall Survival (Final, 2008)
Crossover Adjusted by RPSFT
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=  Sunitinib (N=243)
Median 72.7 weeks
95% CI (61.3, 83.0)

Hazard Ratio=0.505
95% CI** (0.262, 1.134)
p=0.306
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*Estimated by RPSFT model “Empirical 95% CI obtained using bootstrap samples.




Lenvatinib
STATISTICAL REVIEW(S)HM o D R 4%

Table 3.11 Applicant’s Overall Survival Analysis (using RPSFT Model)

Lenvatinib Placebo
n=261 n=131
Number of Event (%) 71(27.2) 47 (35.9)
Number of Censored (%) 190 (72.8) 84 (64.1)
Median OS in Months (95% CT) NA (22.0,NA) NA (14.3,NA)
Hazard ratio™* (95%CI) 0.62 (0.40, 1.00)
p-value 0.0510

[Source: Clinical Study Report Table 23] *NA=Not Available duie to only small number of events occurred. ** a hazard
ratio of less than 1 indicates that the treatment with lenvatinib is associated with lower risk of death compared to placebo
freatment.

e Asshown in Table 3.11, the result of OS analysis using RPSFT model seems
to show a trend that lenvatinib decreases the risk of death compared to
placebo. However, there is limitation when applying RPSFT model, one has
to verify that one of the key assumptions of RPSFT model “common
treatment effect” is satisfied. It means that the treatment effect for the
patient is the same regardless of when the patient started taking the study
drug. To verify this key assumption, ...

http://www.accessdata.fda.gov/drugsatfda docs/nda/2015/2069470rig1s00
OStatR.pdf#search=%27Lenvatinib+statistical+review%?27

15



Sunitinib
NICE Technology appraisal guidanceh o Dk #%

e The ERG considered the updated analyses and clarification provided
by the manufacturer. It agreed that the RPSFT method appeared
appropriate. The ERG confirmed that the RPSFT method applied a
multiplicative factor to the time spent after crossover rather than to
the whole of overall survival. The ERG highlighted that the hazard
ratio for overall survival produced using the RPSFT method (0.505)
was similar to the hazard ratio for overall survival produced at the
interim ITT analyses before crossover had occurred (0.49). It stated
that this strengthened the confidence it had in the results derived
using the RPSFT method. Additionally, the ERG agreed with the
manufacturer that censoring the participants at crossover in this
instance was an unreliable method for controlling for crossover...

https://www.nice.org.uk/guidance/tal79

16



=A\
=]

THAVIZKHREBEDERE

RIGBODEZEZIRT=D, FHELREFRH DL
AEBRERICEELE-FEEHYEIN?




o RIBED
HYFEITM?
— KR (DARE, 54273 E)
— fETAR
— ZDEMDALE T

— {a] A

A

=A\
=]

FRITICKDREEDBE
waemEL=MITEXL=2ER (X

AR

AW g =VaNY. Y (AP



A b
IIIH:H N
RPSFT:ED F| AR BETED

o EDFIFIRETRIRATHIDOMNERLMN?
— RPSFT;EDERAMNEYIEEZ SN DIRR
— RETARTFH GTEEFICEET NEEIE)
—ERAEDERE




=A\
=]

RPSFT;ZMD F| FF

« EQLIGHNUTHRAIOZDARNM?

- RABRDEZEEWHIET S

- RIABEDEETHIEL-AETIERORER

T DRENTIEROEN T

AIRET

B Y

10)

&,



2% Xk

Robins JM, Tsiatis AA. Correcting for non-compliance in randomized trials using rank
preserving structural failure time models. Communications in Statistics. —Theory and
Methods 1991; 20(8): 2609-2631.

Broglio KR, Berry DA. Detecting an overall survival benefit that is derived from progression-
free survival. Journal of the National Cancer Institute 2009; 101(23): 1642—-1649.

Cortés J, Calvo E, Gonzalez-Martin A, Dawood S, Llombart-Cussac A, De Mattos-Arruda L,
Gomez P, Silva O, Perez EA, Rugo HS, Lluch A, Hortobagyi GN. Progress against solid tumors in
danger: the metastatic breast cancer example. Journal of Clinical Oncology 2012; 30(28):
3444-3447.

Demetri GD, Garrett CR, Schoffski P, Shah MH, Verweij J, Leyvraz S, Hurwitz HI, Pousa AL, Le
Cesne A, Goldstein D, Paz-Ares L, Blay JY, McArthur GA, Xu QC, Huang X, Harmon CS, Tassell V,
Cohen DP, Casali PG. Complete longitudinal analyses of the randomized, placebo-controlled,
phase Ill trial of sunitinib in patients with gastrointestinal stromal tumor following imatinib
failure. Clinical Cancer Research 2012; 18(11): 3170-3179.

Watkins C, Huang X, Latimer N, Tang Y, Wright EJ. Adjusting overall survival for treatment
switches: commonly used methods and practical application. Pharmaceutical Statistics 2013;
12(6): 348-357.

Latimer NR, Abrams KR. Adjusting survival time estimates in the presence of treatment
switching. NICE DSU Technical Support Document No. 16, 2014.
http://www.nicedsu.org.uk/TSD16 Treatment Switching.pdf




