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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: Patientswere randomized 1:1:1 to lenvatinib 20mg orally dailywith pem-
brolizumab 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.
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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 �91.7%. A land-
mark 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 suni-
tinib 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 pem-
brolizumab 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 bet-
ter survival than those with less tumor reduction by 6 mo. Additionally, patients who
had more severe disease (as per the International Metastatic Renal Cell Carcinoma
Database Consortium) at the start of study treatment survived for longer without disease
progression with lenvatinib plus pembrolizumab than with sunitinib.

� 2023 The Authors. Published by Elsevier B.V. on behalf of European Association of
Urology. This is an open access article under the CC BY license (http://creativecommons.

org/licenses/by/4.0/).
1. Introduction

Kidney cancer is one of themost 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 ICIs plus kinase inhibitors (pem-
brolizumab [or avelumab] plus axitinib, pembrolizumab
plus lenvatinib, and nivolumab plus cabozantinib) have pro-
vided better outcomes than sunitinib monotherapy for
patients with advanced/metastatic RCC [7–12]. Recently,
these ICI-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 effi-
cacy 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 multi-
center, open-label, randomized trial that compared the effi-
cacy 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 combi-
nation of lenvatinib plus pembrolizumab demonstrated sig-
nificant clinical benefit; clinicallymeaningful 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 com-
plete response (CR) was also noticeably greater with lenva-
tinib 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 asso-
ciation between OS and depth of tumor response (maxi-
mum reduction from baseline in sums of diameters of
target lesions), and the association between OS and con-
firmed CR based on the best response. We also explored effi-
cacy 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 ran-
domly assigned to receive lenvatinib plus pembrolizumab
versus sunitinib.
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 intra-

venously 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). Eli-

gible 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 Karnof-

http://creativecommons.org/licenses/by/4.0/
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sky performance status score of �70%, adequately controlled blood pres-

sure, and adequate organ function. Randomization was stratified by geo-

graphic 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 includ-

ing 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 base-

line 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 treat-

ment 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.
Fig. 1 – Six-month landmark analysis of overall survival by depth of response
lenvatinib plus pembrolizumab and (B) sunitinib treatment arms.+ = censored
Criteria in Solid Tumors version 1.1.
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% (n = 44) of patients in the lenvatinib plus pem-
brolizumab arm and 4.5% (n = 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% confi-
dence interval [CI] not estimable [NE]-NE) among patients
with a confirmed CR by 6 mo in the lenvatinib plus pem-
brolizumab 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 reduc-
tion, and 60.0% (95% CI 12.6–88.2%) for patients with >75–
<100% target-lesion reduction. However, it should be noted
using RECIST v1.1 as per the independent review committee for the (A)
observations; CR = complete response; RECIST v1.1 = Response Evaluation
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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 suni-
tinib arm (n = 13) by 6 mo (Fig. 1), thereby limiting assess-
ments in these small subgroups.

In the 9-mo landmark analyses of OS by tumor reduction,
18.0% (n = 64) of patients in the lenvatinib plus pem-
brolizumab arm and 5.3% (n = 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 (Supple-
mentary Fig. 1). The 9-mo landmark analysis in the suni-
tinib 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
Fig. 2 – Kaplan-Meier plots of progression-free survival by the independent revie
(B) IMDC favorable-risk subgroups. The IMDC risk score could not be evaluated fo
treatment arms, respectively.IMDC = International Metastatic Renal Cell Carcinom
Tumors version 1.1.
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% CI 5.6–7.5] mo; hazard ratio [HR] 0.36, 95% CI 0.28–
0.47) and in the IMDC favorable-risk subgroup (median PFS
28.1 [95% CI 22.0–NE] vs 12.9 [95% CI 11.1–18.4] mo; HR
0.41, 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 (Supple-
w committee as per RECIST v1.1 for the (A) IMDC intermediate/poor-risk and
r n = 2 and n = 4 patients in the lenvatinib plus pembrolizumab and sunitinib
a Database Consortium; RECIST v1.1 = Response Evaluation Criteria in Solid
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mentary Table 4) [9]. OS results favored lenvatinib plus pem-
brolizumab 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 treat-
ments; 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 ver-
sus 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 IMDC 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 sub-
groups in both treatment arms (Supplementary Fig. 2).
Overall, evaluable patients in the lenvatinib plus pem-
brolizumab 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
�50% 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 pem-
brolizumab 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 shrink-
age 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 (me-
dian 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 suni-
tinib. Similar PFS (median 25.8 vs 9.4 mo, 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 pem-
brolizumab 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 suni-
tinib 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 reduc-
tion from baseline, of whom 100% showed a reduction of
any size and 21.4% (n = 12) showed a reduction of �50% in
target kidney lesions (Supplementary Fig. 3). Of the 43
evaluable patients analyzed in the sunitinib arm, 88.4%
(n = 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 pem-
brolizumab 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 var-
ious subgroups, including IMDC risk groups, PD-L1 com-
bined 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 II (4.8%), III (10.4%), and IV (8.7%) versus those with stage
I (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 subse-
quent systemic anticancer therapy during survival follow-
up 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, partic-
ularly 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 pres-
ence/absence of target kidney lesions, but OS data were



Table 1 – Summary of tumor response by IMDC risk subgroups using RECIST v1.1 per IRC

Parameter IMDC intermediate/poor riska IMDC favorable riska IMDC intermediate riska IMDC poor riska Intention-to-treat population
[9]

Lenvatinib
+ pembrolizumab
(n = 243)

Sunitinib
(n = 229)

Lenvatinib
+ pembrolizumab
(n = 110)

Sunitinib
(n = 124)

Lenvatinib
+ pembrolizumab
(n = 210)

Sunitinib
(n = 192)

Lenvatinib
+ pembrolizumab
(n = 33)

Sunitinib
(n = 37)

Lenvatinib
+ pembrolizumab
(n = 355)

Sunitinib
(n = 357)

BOR, n (%)
CR 34 (14.0) 9 (3.9) 23 (20.9) 6 (4.8) 32 (15.2) 9 (4.7) 2 (6.1) 0 57 (16.1) 15 (4.2)
PR 142 (58.4) 57 (24.9) 52 (47.3) 57 (46.0) 121 (57.6) 52 (27.1) 21 (63.6) 5 (13.5) 195 (54.9) 114 (31.9)
SD 40 (16.5) 93 (40.6) 28 (25.5) 41 (33.1) 34 (16.2) 78 (40.6) 6 (18.2) 15 (40.5) 68 (19.2) 136 (38.1)
PD 15 (6.2) 42 (18.3) 3 (2.7) 8 (6.5) 12 (5.7) 33 (17.2) 3 (9.1) 9 (24.3) 19 (5.4) 50 (14.0)
Unknown/not evaluable 12 (4.9) 28 (12.2) 4 (3.6) 12 (9.7) 11 (5.2) 20 (10.4) 1 (3.0) 8 (21.6) 16 (4.5) 42 (11.8)

ORR (CR + PR), n (%) 176 (72.4) 66 (28.8) 75 (68.2) 63 (50.8) 153 (72.9) 61 (31.8) 23 (69.7) 5 (13.5) 252 (71.0) 129 (36.1)
95% CIb 66.8–78.0 23.0–34.7 59.5–76.9 42.0–59.6 66.8–78.9 25.2–38.4 54.0–85.4 2.5–24.5 66.3–75.7 31.2–41.1

Lenvatinib + pembrolizumab vs sunitinib
Difference, % (95% CI) 43.6 (35.5–51.7) – 17.4 (5.0–29.8) – 41.1 (32.2–50.0) – 56.2 (37.0–75.3) – 34.9 (28.0–41.7) –
Odds ratioc (95% CI) 6.60 (4.39–9.90) – 2.00 (1.17–3.42) – 6.01 (3.88–9.32) – 11.19 (3.37–37.15) – 4.35 (3.16–5.97) –

Median duration of response (mo) 25.8 12.9 26.3 14.7 25.9 12.9 20.4 NR 25.8 14.6
95% CId 20.3–27.2 8.0–18.4 25.5–NE 9.3–19.0 20.2–NE 9.1–18.4 9.8–NE 2.6–NE 22.1–27.9 9.4–16.7

Patients with ongoing response at
data cut in those with a CR, n
(%)

29 (85.3) 5 (55.6) 18 (78.3) 3 (50.0) 27 (84.4) 5 (55.6) 2 (100) 0 47 (82.5) 8 (53.3)

BOR = best overall response; CI = confidence interval; CR = complete response; IMDC = International Metastatic Renal Cell Carcinoma Database Consortium; IRC = independent review committee; NE = not estimable; NR = not
reached; ORR = objective response rate; PD = progressive disease; PR = partial response; RECIST v1.1 = Response Evaluation Criteria in Solid Tumors version 1.1; SD = stable disease.
a The IMDC risk score could not be evaluated for n = 2 and n = 4 patients in the lenvatinib plus pembrolizumab and sunitinib treatment arms, respectively.
b 95% CI was constructed using the method of normal approximation.
c Odds ratio was calculated using the Cochran-Mantel-Haenszel method, using IxRS stratification factors.
d 95% CI was estimated with a generalized Brookmeyer and Crowley method.
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Fig. 3 – Kaplan-Meier plots of progression-free survival by the independent review committee as per RECIST v1.1 in patients (A) with and (B) without target
kidney lesions.RECIST v1.1 = Response Evaluation Criteria in Solid Tumors version 1.1.
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too immature to confidently assess in the IMDC favorable
subgroup.

Overall, tumor response was associated with OS irre-
spective of treatment. In particular, patients treated with
lenvatinib plus pembrolizumab who had a deep tumor
response (ie, 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 tar-
get lesions than that in the sunitinib arm, thereby highlight-
ing the efficacy of lenvatinib plus pembrolizumab.
Importantly, in the lenvatinib plus pembrolizumab arm,
the rates at which patients achieved a CR or a >75% reduc-
tion 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 pem-
brolizumab arm had progressive disease than in the suni-
tinib 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 suni-
tinib, 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 sim-
ilar 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
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sunitinib (5.9 mo). Other studies of ICI combination thera-
pies in a similar population have reported median PFS rang-
ing 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 pem-
brolizumab 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 pro-
vide 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 pem-
brolizumab arm was NR in the intention-to-treat popula-
tion [9].

Despite these limitations, this analysis of tumor dynam-
ics as a predictive factor of outcome is valuable owing to the
lack of long-term studies evaluating survival in patients
with RCC treated with ICI-based combinations. While dur-
able 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 sur-
vival 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 out-
come 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 len-
vatinib plus pembrolizumab.

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