1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

&

WEALTH 4
of P
e

SERVIC

A
/f
Yeyvaaa

/ HHS Public Access

Author manuscript
Eur Urol Oncol. Author manuscript; available in PMC 2024 February 19.

Published in final edited form as:
Eur Urol Oncol. 2023 August ; 6(4): 437-446. doi:10.1016/j.eu0.2023.01.010.

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

“Corresponding author. Interdisciplinary Genitourinary Oncology, Clinic for Urology, Clinic for Medical Oncology, University
Hospital Essen, HufelandstraBe 55, 45147 Essen, Germany. Tel. +49 201 723 2637; Fax. +49 201 723 5851. Viktor.Gruenwald@uk-
$ssen.de (V. Griunwald). ] ) )

Previous affiliation: University of Pavia, Pavia, Italy.
Author contributions: Viktor Griinwald had full access to all the data in the study and takes responsibility for the integrity of the data
and the accuracy of the data analysis.
Study concept and design. Grinwald, McKenzie, Saito.
Acquisition of data: Grunwald, Powles, Kopyltsov, Kozlov, Alonso-Gordoa, Eto, Hutson, Motzer, Winquist, Maroto, Keam, Procopio,
Wong, Melichar, Rolland, Oya, Porta.
Analysis and interpretation of the data.: All authors.
Drafting of the manuscript: All authors.
Critical revision of the manuscript for important intellectual content: All authors.
Statistical analysis: Saito.
Obtaining funding: None.
Administrative, technical, or material support: None.
Supervision: None.
Other: None.
Financial disclosures: Viktor Griinwald certifies that all conflicts of interest, including specific financial interests and relationships
and affiliations relevant to the subject matter or materials discussed in the manuscript (eg, employment/affiliation, grants or
funding, consultancies, honoraria, stock ownership or options, expert testimony, royalties, or patents filed, received, or pending),
are the following: Viktor Griinwald has stock and other ownership interests from AstraZeneca, Bristol Myers Squibb, MSD, and
Seagen; honoraria from AstraZeneca, Bayer, Bristol-Myers Squibb, Eisai, EUSA Pharma, Ipsen, Janssen-Cilag, Lilly, Merck Serono,
MSD Oncology, Novartis, Pfizer, PharmaMar, and Roche; has a consulting or advisory role for Bristol Myers Squibb, Ipsen,
Janssen-Cilag, Lilly, MSD Oncology, Novartis, and Pfizer; has received research funding (inst) from Novartis; and has received
travel/accommodations/expenses from AstraZeneca, Bayer, Bristol Myers Squibb, Ipsen, and Pfizer. Thomas Powles has received
honoraria from Astellas Pharma, AstraZeneca, Bristol Myers Squibb, Eisai, Exelixis, Incyte, Ipsen, Johnson & Johnson, Merck, Merck
Serono, MSD, Novartis, Pfizer, Roche, and Seattle Genetics; has a consulting or advisory role for Astellas Pharma, AstraZeneca,
Bristol Myers Squibb, Eisai, Exelixis, Incyte, Ipsen, Johnson & Johnson, Merck, Merck Serono, MSD, Novartis, Pfizer, Roche, and
Seattle Genetics; has received research funding from Astellas Pharma, AstraZeneca, Bristol-Myers Squibb, Eisai, Exelixis, Ipsen,
Johnson & Johnson, Merck, Merck Serono, MSD, Novartis, Pfizer, Roche, and Seattle Genetics; and has received travel/accommoda
tions/expenses from AstraZeneca, Ipsen, MSD, Pfizer, and Roche. Evgeny Kopyltsov and Vadim Kozlov have no relationships to
disclose. Teresa Alonso-Gordoa has a consulting or advisory role for Advanced Accelerator Applications/Novartis, Astellas Pharma,
Bayer, Bristol Myers Squibb, Eisai, Ipsen, Janssen-Cilag, Merck, Pfizer, Roche, and Sanofi; has received research funding from
Ipsen, Pfizer, and Roche; and has received travel/accommodations/expenses from Bristol Myers Squibb, Ipsen, Pfizer, and Sanofi.
Masatoshi Eto has a consulting or advisory role for AstraZeneca, Bristol Myers Squibb, Chugai Pharma, Eisai, Johnson & Johnson,
Merck, Ono Pharmaceutical, Pfizer, and Takeda; is a speakers’ bureau for Bristol Myers Squibb, Janssen Oncology, Merck, MSD
Oncology, Novartis, Ono Pharmaceutical, Pfizer, and Takeda; and has received research funding (inst) from Astellas Pharma, Bayer,
Ono Pharmaceutical, Sanofi, and Takeda. Thomas Hutson has honoraria from Astellas Pharma, Bayer/Onyx, Bristol Myers Squibb,
Eisai, Exelixis, Johnson & Johnson, Novartis, and Pfizer; has a consulting or advisory role for Astellas Pharma, Bayer/Onyx, Bristol
Myers Squibb, Eisai, Exelixis, Johnson & Johnson, Novartis, and Pfizer; is a speakers’ bureau for Astellas Pharma, Bristol Myers
Squibb, Eisai, Exelixis, Johnson & Johnson, and Pfizer; and has received research funding (inst) from Bristol Myers Squibb, Eisali,
Exelixis, Johnson & Johnson, and Pfizer. Robert Motzer has a consulting or advisory role for AstraZeneca, Calithera Biosciences,
Eisai, EMD Serono, Exelixis, Genentech/Roche, Incyte, Lilly, Merck, Novartis, and Pfizer; has received research funding (inst)
from Bristol Myers Squibb, Eisai, Exelixis, Genentech/Roche, Merck, Novartis, and Pfizer; and has received travel/accommodations/
expenses from Bristol Myers Squibb. Eric Winquist has honoraria from Amgen, Bayer, Eisai, Merck, and Roche; and has received
research funding (inst) from Ayala Pharmaceuticals, Eisai, Merck, Pfizer, and Roche/Genentech. Pablo Maroto has received research
funding (inst) from Roche. Bhumsuk Keam has received honoraria from AstraZeneca, Merck, and MSD Oncology; has a consulting
or advisory role for ABL Bio, AstraZeneca, ChsBioscience, Cellid, Genexine, Handok, and MSD Oncology; and has received
research funding from AstraZeneca, MSD Oncology, and Ono Pharmaceutical. Giuseppe Procopio has a consulting or advisory role
for Astellas Pharma, AstraZeneca, Bayer, Bristol-Myers Squibb, Eisai, Ipsen, Janssen, Merck Sharp & Dohme, Novartis, Pfizer,
and Sanofi; and has received research grants from Astellas, Ipsen, and Novartis. Shirley Wong has no relationships to disclose.
Bohuslav Melichar has honoraria from Amgen, Astellas Pharma, AstraZeneca, Bayer, Bristol Myers Squibb, Eisai, Janssen, Lilly,
Merck Serono, MSD, Novartis, Pfizer, Pierre Fabre, Roche, Sanofi, and SERVIER; has a consulting or advisory role for Amgen,
Astellas Pharma, AstraZeneca, Bayer, Bristol Myers Squibb, Eisai, Janssen, Lilly, Merck Serono, MSD, Novartis, Pfizer, Pierre Fabre,
Roche, Sanofi, and SERVIER; and has received travel/accommodations/expenses from Bristol-Myers Squibb, Merck Serono, and
MSD. Frederic Rolland has a consulting or advisory role for Bristol Myers Squibb, Ipsen, Merck KGaA, and Pfizer; and has received
travel/accommodations/expenses from MSD Oncology. Mototsugu Oya has received honoraria from Astellas Pharma, AstraZeneca,
Bayer, Bristol Myers Squibb Japan, Chugai Pharma, Janssen, MSD, Novartis, Ono Pharmaceutical, Pfizer, Sanofi, and Takeda; has
a consulting or advisory role for Bayer; and has received research funding from Astellas Pharma. Karla Rodriguez-Lopez is an
employee of Merck & Co., Inc. Kenichi Saito and Jodi McKenzie are employees of Eisai Inc. Camillo Porta has a consulting, advisory
role, and/or speaker for Angelini Pharma, AstraZeneca, Bristol Myers Squibb, Eisai, EUSA Pharma, General Electric, Ipsen, Janssen,


https://creativecommons.org/licenses/by/4.0/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Griinwald et al.

Page 2

Survival by Depth of Response and Efficacy by International
Metastatic Renal Cell Carcinoma Database Consortium
Subgroup with Lenvatinib Plus Pembrolizumab Versus Sunitinib
in Advanced Renal Cell Carcinoma: Analysis of the Phase 3
Randomized CLEAR Study

Viktor Griinwald®”*, Thomas PowlesP, Evgeny Kopyltsov®, Vadim Kozlovd, Teresa Alonso-
Gordoa®, Masatoshi Etof, Thomas Hutson9, Robert Motzer", Eric Winquist, Pablo Maroto),
Bhumsuk KeamK, Giuseppe Procopio!, Shirley Wong™, Bohuslav Melichar", Frederic
Rolland®, Mototsugu OyaP, Karla Rodriguez-LopezY, Kenichi Saito", Jodi McKenzie',
Camillo PortaS:

aInterdisciplinary Genitourinary Oncology, Clinic for Urology, Clinic for Medical Oncology,
University Hospital Essen, Essen, Germany

bThe Royal Free NHS Trust, London, England, UK
CState Institution of Healthcare “Regional Clinical Oncology Dispensary”, Omsk, Russia

dState Budgetary Health Care Institution “Novosibirsk Regional Clinical Oncology Dispensary”,
Novosibirsk, Russia

®Hospital Universitario Ramén y Cajal, Madrid, Spain;

fKyushu University, Fukuoka, Japan

9Texas Oncology, Dallas, TX, USA

hMemorial Sloan Kettering Cancer Center, New York, NY, USA

iUniversity of Western Ontario, London, Ontario, Canada

IHospital de la Santa Creu i Sant Pau, Barcelona, Spain

kSeoul National University Hospital, Seoul, Republic of Korea

IFondazione IRCCS Istituto Nazionale dei Tumori di Milano, Italy

MWestern Health, VIC, Australia

NPalacky University Medical School and Teaching Hospital, Olomouc, Czech Republic
°Centre René Gauducheau Centre de Lutte Contre Le Cancer Nantes, Saint-Herblain, France

PKeio University School of Medicine, Tokyo, Japan

Merck Serono, MSD Oncology, Novartis, and Pfizer; gives expert testimony for EUSA Pharma and Pfizer; is a protocol steering
committee member for BMS, Eisai, and EUSA Pharma; and has received travel/accommodations/expenses for Roche.

Data sharing: The data will not be available for sharing at this time because the data are commercially confidential. However, Eisai
Inc. will consider written requests to share the data on a case-by-case basis.

Appendix A. Supplementary data
Supplementary data to this article can be found online at https://doi.org/10.1016/j.eu0.2023.01.010.

Eur Urol Oncol. Author manuscript; available in PMC 2024 February 19.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Grinwald et al. Page 3

9Merck & Co., Inc, Rahway, NJ, USA
'Eisai Inc, Nutley, NJ, USA

SUniversity of Bari ‘A. Moro’, Bari, Italy

Abstract

Background: The extent of tumor shrinkage has been deemed a predictor of survival for
advanced/metastatic renal cell carcinoma (RCC), a disease with historically poor survival.

Objective: To perform an exploratory analysis of overall survival (OS) by tumor response by 6
mo, and to assess the efficacy and survival outcomes in specific subgroups.

Design, setting, and participants: CLEAR was an open-label, multicenter, randomized,
phase 3 trial of first-line treatment of advanced clear cell RCC.

Intervention: Patients were randomized 1:1:1 to lenvatinib 20 mg orally daily with
pembrolizumab 200 mg intravenously once every 3 wk, lenvatinib plus everolimus (not included in
this analysis), or sunitinib 50 mg orally daily for 4 wk on treatment/2 wk of no treatment.

Outcome measurements and statistical analysis: Landmark analyses were conducted

to assess the association of OS with tumor shrinkage and progressive disease status by 6 mo.
Progression-free survival, duration of response, and objective response rate (ORR) were analyzed
by the International Metastatic Renal Cell Carcinoma Database Consortium (IMDC) risk subgroup
and by the presence of target kidney lesions. Efficacy was assessed by an independent review
committee as per Response Evaluation Criteria in Solid Tumors version 1.1.

Results and limitations: Landmark analyses by tumor shrinkage showed that patients enrolled
to lenvatinib plus pembrolizumab arm with a confirmed complete response or >75% target-lesion
reduction by 6 mo had a 24-mo OS probability of 291.7%. A landmark analysis by disease
progression showed that patients with no progression by 6 mo had lower probabilities of death

in both arms. Patients with an IMDC risk classification of intermediate/poor had longer median
progression-free survival (22.1 vs 5.9 mo) and a higher ORR (72.4% vs 28.8%) with lenvatinib
plus pembrolizumab versus sunitinib. Similarly, results favored lenvatinib plus pembrolizumab in
IMDC-favorable patients and those with/without target kidney lesions. Limitations of the study are
that results were exploratory and not powered/stratified.

Conclusions: Lenvatinib plus pembrolizumab showed improved efficacy versus sunitinib for
patients with advanced RCC; landmark analyses showed that tumor response by 6 mo correlated
with longer OS.

Patient summary: In this report of the CLEAR trial, we explored the survival of patients

with advanced renal cell carcinoma by assessing how well they initially responded to treatment.
We also explored how certain groups of patients responded to treatment overall. Patients were
assigned to cycles of either lenvatinib 20 mg daily plus pembrolizumab 200 mg every 3 wk

or sunitinib 50 mg daily for 4 wk (followed by a 2-wk break). Patients who either had a
‘“‘complete response’” or had their tumors shrunk by >75% within 6 mo after starting treatment
with lenvatinib plus pembrolizumab had better survival than those with less tumor reduction by 6
mo. Additionally, patients who had more severe disease (as per the International Metastatic Renal
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Cell Carcinoma Database Consortium) at the start of study treatment survived for longer without
disease progression with lenvatinib plus pembrolizumab than with sunitinib.

Keywords

Lenvatinib; Pembrolizumab; Sunitinib; Depth of response; Renal cell carcinoma

1. Introduction

Kidney cancer is one of the most common cancer types in the developed world, accounting
for about 4% of new cancer cases in the USA in 2021 and 3.2% of new cases in Europe

in 2020 [1,2], and the predominant histology is clear cell renal cell carcinoma (RCC)

[3]. Approximately one-third of RCC cases are diagnosed as advanced/metastatic RCC,
which historically has a poor survival probability (€12% at 5 yr) [3,4]. Despite efficacy of
first-line vascular endothelial growth factor receptor tyrosine kinase inhibitors for advanced
RCC, the development of treatment resistance remains a barrier to long-term survival [5,6].
Combination regimens of immune checkpoint inhibitors (ICIs; nivolumab plus ipilimumab)
and ICls plus kinase inhibitors (pembrolizumab [or avelumab] plus axitinib, pembrolizumab
plus lenvatinib, and nivolumab plus cabozantinib) have provided better outcomes than
sunitinib monotherapy for patients with advanced/metastatic RCC [7-12]. Recently, these
ICl-based combination regimens have become the standard of care [13-15].

Lenvatinib is a multitargeted tyrosine kinase inhibitor that has shown efficacy in patients
with advanced RCC as monotherapy or when combined with everolimus after one

prior antiangiogenic therapy [16,17]. Pembrolizumab has shown promise as first-line
monotherapy for advanced RCC [18,19]. Lenvatinib plus pembrolizumab has also shown
efficacy as later-line therapy in a phase 1b/2 study of patients with metastatic RCC (study
111/KEYNOTE-146) [20].

CLEAR (study 307/KEYNOTE-581) was a phase 3 multicenter, open-label, randomized
trial that compared the efficacy and safety of lenvatinib plus pembrolizumab or everolimus
versus sunitinib alone as first-line treatment for patients with advanced RCC [9]. In this
study, the combination of lenvatinib plus pembrolizumab demonstrated significant clinical
benefit; clinically meaningful improvements in progression-free survival (PFS), overall
survival (OS), and objective response rate (ORR) compared with sunitinib were observed.
Of note, the number of patients achieving a complete response (CR) was also noticeably
greater with lenvatinib plus pembrolizumab than that with sunitinib.

Given that the extent of tumor shrinkage has been shown to be prognostic in patients

with metastatic RCC [21], we conducted landmark analyses to explore the association
between OS and depth of tumor response (maximum reduction from baseline in sums of
diameters of target lesions), and the association between OS and confirmed CR based on
the best response. We also explored efficacy according to select patient subgroups (ie, the
International Metastatic Renal Cell Carcinoma Database Consortium [IMDC] risk group
and the presence or absence of a target kidney lesion at baseline) among patients randomly
assigned to receive lenvatinib plus pembrolizumab versus sunitinib.

Eur Urol Oncol. Author manuscript; available in PMC 2024 February 19.
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2. Patients and methods

2.1. Study design and patients

The design and protocol of CLEAR (study 307/KEYNOTE 581) have been reported [9].
Briefly, patients were randomly assigned (1:1:1) to receive lenvatinib 20 mg orally once
daily plus pembrolizumab 200 mg intravenously every 3 wk, or lenvatinib 18 mg plus
everolimus 5 mg orally once daily, or sunitinib 50 mg orally once daily (4 wk on/2 wk off).
Eligible patients had previously untreated, advanced RCC with a clear cell component and
at least one measurable lesion according to Response Evaluation Criteria in Solid Tumors
version 1.1 (RECIST v1.1), a Karnofsky performance status score of =70%, adequately
controlled blood pressure, and adequate organ function. Randomization was stratified by
geographic region (region 1: Western Europe and North America, or region 2: the rest of
the world) and Memorial Sloan Kettering Cancer Center (MSKCC) prognostic risk group
(favorable, intermediate, or poor).

2.2. Endpoints of CLEAR (study 307/KEYNOTE 581)

The primary endpoint of CLEAR was PFS assessed by an independent review committee
(IRC) as per RECIST v1.1. Additional endpoints including OS, ORR, health-related quality
of life, and safety have been reported [9,22].

2.3. Exploratory analyses

Post hoc 6- and 9-mo landmark analyses assessed the association between tumor shrinkage
and OS; a 6-mo landmark analysis also assessed the association between progressive disease
and OS. For the landmark analyses, survival following landmark time points was assessed,
and estimates in patients who were at risk at the landmark time point were presented as

the time from randomization. Additionally, degree of tumor shrinkage in the landmark
analyses represented the extent of shrinkage prior to the respective landmark time. Subgroup
analyses of PFS, ORR, duration of response (DOR), and OS were assessed based on the
IMDC risk group (intermediate/poor or favorable) and the presence or absence of a target
kidney lesion (identified by IRC) at baseline in the lenvatinib plus pembrolizumab and
sunitinib treatment arms. Notably, IMDC risk group was used in this study over MSKCC

so that results could be contextualized with existing studies of immune-based combinations
for RCC [7,8,15]. The maximum tumor shrinkage from baseline in target kidney lesions
was assessed in patients without prior nephrectomy in the lenvatinib plus pembrolizumab
and sunitinib treatment arms. Finally, a post hoc exploratory analysis was performed to
characterize patients who had either a confirmed CR or a near CR (>75% reduction in
tumor size). Efficacy analyses, including assessments of response and PFS, were assessed
by IRC as per RECIST v1.1. Efficacy analyses were performed in the intention—to-treat
population, landmark analyses were assessed in patients alive at the specified time point,
and maximum tumor shrinkage included patients with baseline and one or more postbaseline
tumor assessments.

Eur Urol Oncol. Author manuscript; available in PMC 2024 February 19.
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2.4, Statistical analyses

The same statistical methods used for the efficacy analyses in CLEAR [9] were applied
for the post hoc analyses. Additional statistical analysis details are available in the
Supplementary material.

3. Results

3.1. Baseline demographic and clinical characteristics of patients

From October 13, 2016 to July 24, 2019, 1417 patients were screened and 1069 were
randomly assigned to one of three treatment arms in the CLEAR trial; the CONSORT
diagram has previously been published [9]. Of these 1069 patients, 355 were assigned to
lenvatinib plus pembrolizumab and 357 were assigned to sunitinib. Baseline characteristics
of patients in CLEAR, including the prevalence, number, and size of target kidney lesions,
were similar and well balanced between the treatment arms (Supplementary Table 1). The
median follow-up time in this study was 26.6 mo [9].

3.2. Landmark analyses of OS

In the 6-mo landmark analysis of OS by tumor reduction, 12.4% (/7= 44) of patients in the
lenvatinib plus pembrolizumab arm and 4.5% (/7= 16) in the sunitinib arm had achieved a
confirmed CR or >75% tumor shrinkage by 6 mo. The OS probabilities at 24 mo were 100%
(95% confidence interval [CI] not estimable [NE]-NE) among patients with a confirmed CR
by 6 mo in the lenvatinib plus pembrolizumab arm (Fig. 1) and 91.7% (95% CI 53.9-98.8%)
for patients with target-lesion reductions of both >75-<100% and 100% by 6 mo. In the
sunitinib arm, the 6-mo landmark analysis showed that the OS probability at 24 mo was
100% (95% CI NE-NE) for patients with a confirmed CR, 87.5% (95% CI 38.7-98.1%) for
patients with 100% target-lesion reduction, and 60.0% (95% CI 12.6-88.2%) for patients
with >75-<100% target-lesion reduction. However, it should be noted that there were small
numbers of patients with no tumor shrinkage in the lenvatinib plus pembrolizumab arm (n=
5) and patients with >75% tumor shrinkage in the sunitinib arm (n7 = 13) by 6 mo (Fig. 1),
thereby limiting assessments in these small subgroups.

In the 9-mo landmark analyses of OS by tumor reduction, 18.0% (77 = 64) of patients in the
lenvatinib plus pembrolizumab arm and 5.3% (/7= 19) in the sunitinib arm had achieved

a confirmed CR or >75% tumor shrinkage at 9 mo. Results observed in the lenvatinib

plus pembrolizumab arm were similar to the 6-mo landmark analysis (Supplementary Fig.
1). The 9-mo landmark analysis in the sunitinib arm was challenging to assess given

the low patient numbers, particularly among patients with >75-<100% shrinkage (n=

3; Supplementary Fig. 1). The 6-mo landmark analysis of OS by disease progression is
described in the Supplementary material and summarized in Supplementary Tables 2 and 3.

3.3. Efficacy results among the IMDC risk subgroups

PFS results favored lenvatinib plus pembrolizumab versus sunitinib among patients in the
IMDC intermediate/poor-risk subgroup (median PFS 22.1 [95% CI 16.6-27.6] vs 5.9 [95%
Cl 5.6-7.5] mo; hazard ratio [HR] 0.36, 95% CI1 0.28-0.47) and in the IMDC favorable-risk
subgroup (median PFS 28.1 [95% CI1 22.0-NE] vs 12.9 [95% CI 11.1-18.4] mo; HR 0.41,

Eur Urol Oncol. Author manuscript; available in PMC 2024 February 19.
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95% CI 0.28-0.62; Fig. 2 and Supplementary Table 4) [9]. Similar results were observed in
the IMDC intermediate- and poor-risk subgroups individually (Supplementary Table 4) [9].
OS results favored lenvatinib plus pembrolizumab versus sunitinib treatment among patients
in the IMDC intermediate/poor-risk subgroup (median not reached [NR] for both treatments;
HR 0.58, 95% CI 0.42-0.80). In the IMDC favorable-risk subgroup (median NR for both
treatments; HR 1.15, 95% CI 0.55-2.40), the low numbers of events observed (lenvatinib
plus pembrolizumab arm, 14 deaths; sunitinib arm, 15 deaths) were considered inadequate to
evaluate OS (Supplementary Table 4) [9]. In both the IMDC intermediate-risk and the IMDC
poor-risk subgroup, OS favored lenvatinib plus pembrolizumab versus sunitinib treatment
(Supplementary Table 4) [9].

ORR results favored lenvatinib plus pembrolizumab versus sunitinib treatment in the IMDC
intermediate/poor-risk subgroup (72.4% vs 28.8%; odds ratio 6.60, 95% CI 4.39- 9.90) and
the IMDC favorable-risk subgroup (68.2% vs 50.8%; odds ratio 2.00, 95% CI 1.17-3.42;
Table 1). CRs with lenvatinib plus pembrolizumab were achieved in 14.0% and 20.9%

of patients in the IMDC intermediate/poor- and favorable-risk subgroups, respectively,
compared with 3.9% and 4.8% of patients, respectively, with sunitinib. CR rates were higher
in the lenvatinib plus pembrolizumab arm than in the sunitinib arm, irrespective of the
IMDOC risk subgroup (Table 1). ORR results also favored lenvatinib plus pembrolizumab
versus sunitinib treatment among patients in the IMDC intermediate-risk subgroup (72.9%
vs 31.8%; odds ratio 6.01, 95% CI 3.88-9.32) and the IMDC poor-risk subgroup (69.7% vs
13.5%; odds ratio 11.19, 95% CI 3.37-37.15), separately (Table 1).

Tumor shrinkage was observed across IMDC risk subgroups in both treatment arms
(Supplementary Fig. 2). Overall, evaluable patients in the lenvatinib plus pembrolizumab
arm had a greater degree of tumor shrinkage than those in the sunitinib arm (=50%
reduction: 61.9% and 27.4%, respectively; Supplementary Fig. 2). In the IMDC favorable-
risk subgroup, 71.3% of evaluable patients treated with lenvatinib plus pembrolizumab
showed a reduction of =250% in target lesion size versus 37.7% of patients treated with
sunitinib. In the IMDC intermediate-risk subgroup, =50% reduction in target lesions was
observed in 59.5% of evaluable patients treated with lenvatinib plus pembrolizumab versus
22.4% of patients treated with sunitinib. In the IMDC poor-risk subgroup, 51.6% of
evaluable patients treated with lenvatinib plus pembrolizumab showed a reduction of >50%
in target lesions versus 19.2% of patients treated with sunitinib.

Similarly, the median percentage of target lesion shrinkage was greater in evaluable patients
in the lenvatinib plus pembrolizumab arm (57.3%) than in the sunitinib arm (32.5%). A
similar trend was observed across risk subgroups (IMDC favorable risk: 60.8% vs 40.5%;
IMDC intermediate risk: 56.3% vs 31.1%; IMDC poor risk: 50.9% vs 17.9%).

3.4. Efficacy by presence or absence of target kidney lesions at baseline

In patients with target kidney lesions at baseline, PFS (median 22.1 [95% CI 14.6-25.9]

vs 7.5 [95% CI 5.5-11.2] mo; HR 0.40, 95% CI 0.25-0.65; Fig. 3 and Supplementary
Table 5), OS (median NR vs 30.7 mo; HR 0.44, 95% CI 0.26-0.77), and ORR (71.8% vs
27.0%; odds ratio 10.55, 95% CI 4.54-24.52; Supplementary Table 5) all favored treatment
with lenvatinib plus pembrolizumab versus sunitinib. Similar PFS (median 25.8 vs 9.4 mo,

Eur Urol Oncol. Author manuscript; available in PMC 2024 February 19.
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HR 0.38, 95% CI 0.30-0.49), OS (median NR vs NR, HR 0.76, 95% CI 0.54-1.09), and
ORR (70.8% vs 38.5%; odds ratio 3.78, 95% CI 2.66-5.37) results were observed for
lenvatinib plus pembrolizumab to sunitinib results observed among patients without target
kidney lesions (Fig. 3 and Supplementary Table 5). When evaluating the overall shrinkage
of target lesions, the median percentage of shrinkage was greater in the lenvatinib plus
pembrolizumab arm than in the sunitinib arm for evaluable patients with baseline target
kidney lesions (45.8% vs 19.6%) and for those without target kidney lesions (61.2% vs
36.4%).

Among those with target kidney lesions and no prior nephrectomy in the lenvatinib plus
pembrolizumab arm, 56 evaluable patients were analyzed for tumor size reduction from
baseline, of whom 100% showed a reduction of any size and 21.4% (7= 12) showed a
reduction of 250% in target kidney lesions (Supplementary Fig. 3). Of the 43 evaluable
patients analyzed in the sunitinib arm, 88.4% (= 38) showed any reduction and 7.0%
showed =50% reduction in target kidney lesions.

3.5. Characterizations of patients with a near CR

Overall, 114 (32.1%) patients in lenvatinib plus pembrolizumab arm and 41 (11.5%) in the
sunitinib arm achieved a confirmed CR or a near CR (>75% shrinkage in target lesions).
CRs and near CRs were observed across various subgroups, including IMDC risk groups,
PD-L1 combined positive score, tumor stage, and lesion organ/sites in the lenvatinib plus
pembrolizumab arm (Supplementary Table 6). In the sunitinib arm, a smaller proportion
of patients with IMDC intermediate-risk (8.9%) or poor-risk (5.4%) disease achieved a
confirmed CR or a near CR than those who had IMDC favorable-risk disease (17.7%); this
trend was also seen in patients with initial tumor stages of Il (4.8%), 111 (10.4%), and 1V
(8.7%) versus those with stage | (25.7%).

Among patients with a confirmed CR or near CR, the median DOR (95% CI) was NR
(26.3—-NE) in lenvatinib plus pembrolizumab arm and 24.0 mo (18.4-NE) in sunitinib arm,
and the proportion of patients receiving any subsequent systemic anticancer therapy during
survival followup was lower with lenvatinib plus pembrolizumab than with sunitinib (18.4%
vs 36.6%; Supplementary Table 7).

4. Discussion

The results of this exploratory analysis support the primary findings of the pivotal phase 3
CLEAR trial [9]. Patients’ depth of response was positively associated with OS, particularly
among those who achieved >75% tumor reduction within the first 6 mo of treatment.
Additionally, lenvatinib plus pembrolizumab improved PFS and ORR regardless of IMDC
risk subgroup and in the presence/absence of target kidney lesions. OS was also improved
in the IMDC intermediate- and poor-risk subgroups and in the presence/absence of target
kidney lesions, but OS data were too immature to confidently assess in the IMDC favorable
subgroup.

Overall, tumor response was associated with OS irrespective of treatment. In particular,
patients treated with lenvatinib plus pembrolizumab who had a deep tumor response (ie,
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tumor shrinkage of >75%) by 6 mo derived a similar survival probability over time versus
those with a CR by 6 mo. At the 6-mo landmark, more than double the number of patients

in the lenvatinib plus pembrolizumab arm had a confirmed CR or >75% reduction in the size
of target lesions than that in the sunitinib arm, thereby highlighting the efficacy of lenvatinib
plus pembrolizumab. Importantly, in the lenvatinib plus pembrolizumab arm, the rates at
which patients achieved a CR or a >75% reduction were generally similar regardless of race,
age, gender, IMDC risk subgroup, presence of metastases, or tumor stage at diagnosis. In the
6-mo landmark analysis of OS by disease progression, fewer patients in the lenvatinib plus
pembrolizumab arm had progressive disease than in the sunitinib arm.

The results of this study are consistent with those reported previously. Specifically, a 6-mo
landmark analysis of 2749 patients with metastatic RCC, who received sunitinib, sorafenib,
temsirolimus, temsirolimus plus interferon alpha, or interferon alpha, demonstrated that the
degree of patients’” tumor shrinkage was differentially associated with improved survival
[21]; these benefits were also seen in a study of a tyrosine kinase inhibitor plus an ICI [23].
A similar association for RECIST-defined responses and OS with a 6-mo landmark analysis
was reported in the CM214 trial of ipilimumab plus nivolumab [24].

Overall, the median PFS among the pooled IMDC intermediate- and poor-risk subgroups
was favorable with lenvatinib plus pembrolizumab treatment (22.1 mo) versus sunitinib
(5.9 mo). Other studies of ICI combination therapies in a similar population have reported
median PFS ranging from 11.1 to 13.8 mo [8,25,26]. At 28.1 mo, the median PFS in the
IMDC favorable-risk subgroup was particularly long in the lenvatinib plus pembrolizumab
arm.

Although OS data in the IMDC favorable-risk subgroup are immature, it is notable that

the lenvatinib plus pembrolizumab arm had a CR rate of 20.9% in this subgroup, and
multiple patients in this subgroup had tumor shrinkage of >75% (Supplementary Fig. 2).
Additionally, the IMDC favorable-risk subgroup of the sunitinib arm had a CR rate of only
4.8%. Considering the relation of tumor shrinkage with OS seen in the intention-to-treat
population, these data suggest that lenvatinib plus pembrolizumab may provide an OS
benefit in the IMDC favorable-risk subgroup; however, additional follow-up will be required
to confirm this benefit. The importance of long-term follow-up can be seen based on the
extended follow-up of the CM214 study of ipilimumab plus nivolumab, which noted a
48-mo survival probability of around 65.1% in patients with IMDC favorable-risk disease,
compared with 50% in patients with IMDC intermediate/poor-risk disease [27]. As many of
the events in that study occurred late (past the 48-mo time point) [27], additional follow-up
of this study is required to confirm benefit.

It is important to note that this study has some notable limitations: it consisted of exploratory
post hoc analyses and, thus, was not powered to detect significant differences between
treatment groups. Additionally, there may not have been a sufficient number of events to
evaluate OS by all subgroups, as the median OS for the lenvatinib plus pembrolizumab arm
was NR in the intention-to-treat population [9].

Eur Urol Oncol. Author manuscript; available in PMC 2024 February 19.
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Despite these limitations, this analysis of tumor dynamics as a predictive factor of outcome
is valuable owing to the lack of long-term studies evaluating survival in patients with RCC
treated with 1CI-based combinations. While durable CRs with treatment for RCC have been
reported in a small subset of patients after cytokine immunotherapy [28], 5-yr survival

has historically been low—around 10— 20% [29]. Although ICI combination therapies
have shown initial survival benefits for advanced/metastatic RCC [7—- 9,11], long-term
survival data are still limited. Notably, tumor shrinkage has been used to predict long-term
survival for non-ICI therapies in patients with metastatic RCC [21]; a similar relationship
between tumor shrinkage and survival has been suggested in a post hoc analysis of an

ICI combination study [23]. The promising degree of tumor shrinkage with lenvatinib plus
pembrolizumab suggests long-term survival benefits. However, continued analyses with
extended follow-up are needed to confirm long-term survival benefits of lenvatinib plus
pembrolizumab and other ICI combination therapies.

5. Conclusions

In this analysis, a greater percentage of patients assigned to lenvatinib plus pembrolizumab
treatment had tumor shrinkage versus those treated with sunitinib. As this outcome appears
to be related to OS, this analysis showcases the robust efficacy and long-term benefits

for patients with advanced RCC treated first line with the combination of lenvatinib plus
pembrolizumab.

Some information in this manuscript was presented at the American Society of Clinical
Oncology Annual Meeting held on June 4-8, 2021.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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