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Abstract

The combination of lenvatinib and pembrolizumab (Len + Pembro) demonstrated significant efficacy in the
phase 3 CLEAR study for metastatic renal cell carcinoma (RCC). However, poor-risk patients represented
only a small proportion of the trial population. This multicenter retrospective cohort study assessed the
real-world efficacy and safety of Len + Pembro in patients with clear-cell metastatic RCC and intermediate
or poor International Metastatic RCC Database Consortium risk. Outcomes included objective response rate
(ORR), progression-free survival (PFS), overall survival (0S), and safety. Sixty patients were analyzed, with
a median age of 56 years. Poor risk was identified in 53% of patients, and 90% had metastases to = 2
organs. ORR was 48.33%, disease control rate was 86.7%, and median PFS was 19.0 months. Grade = 3
adverse events occurred in 25% of patients, with 33.3% requiring lenvatinib dose reductions. Lenvatinib
plus pembrolizumab demonstrated robust efficacy and a manageable safety profile in a real-world
population with advanced disease and poor-risk features, consistent with outcomes reported in clinical
trials.
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Introduction

Renal cell carcinoma (RCC) accounts for 90% of all kidney cancers, with clear-cell RCC being the most
common histological subtype [1]. Approximately 60% of patients present with advanced disease or develop
metastases after surgery and require systemic therapy [2]. Advances in immunotherapy and targeted
agents have transformed the treatment landscape for metastatic clear-cell RCC [3].

The combination of lenvatinib, a multikinase inhibitor, and pembrolizumab, a programmed cell death
protein 1 (PD-1) immune checkpoint inhibitor, showed significant improvements in survival and response
rates compared to sunitinib in the phase 3 CLEAR study [4]. Despite the encouraging results, poor-risk
patients, defined by the International Metastatic RCC Database Consortium (IMDC) criteria, comprised only
9.3% of the CLEAR study population [5]. Real-world evidence evaluating lenvatinib plus pembrolizumab in
poor and intermediate-risk patients is limited. This study aims to fill this gap by assessing the efficacy and
safety of lenvatinib plus pembrolizumab in a routine clinical setting.

Materials and methods

This multicenter retrospective cohort study included patients with metastatic clear-cell RCC treated with
lenvatinib plus pembrolizumab as first-line therapy between 2019 and 2023. Eligible patients were =
18 years old, had poor or intermediate IMDC risk, and had measurable disease per Response Evaluation
Criteria in Solid Tumors (RECIST, version 1.1). Patients with prior systemic therapy, untreated central
nervous system (CNS) metastases and uncontrolled medical conditions (such as unstable angina pectoris,
recent myocardial infarction, symptomatic congestive heart failure, acquired or inherited bleeding
disorders, or thrombosis) were ineligible for this trial.

Eligible patients received oral lenvatinib (20 mg daily) in combination with intravenous
pembrolizumab (200 mg every three weeks or 400 mg every six weeks) until disease progression or
unacceptable toxicity. Dose adjustments were permitted for lenvatinib based on toxicity.

The primary endpoint was objective response rate (ORR), defined as the proportion of patients
achieving complete or partial responses. Secondary endpoints included progression-free survival (PFS),
overall survival (0S), disease control rate (DCR; defined as complete response, partial response, or stable
disease), and safety, including treatment-related adverse events (TRAEs) according to Common
Terminology Criteria for Adverse Events (version 5.0).

Baseline characteristics and outcomes (ORR, TRAEs rate) were summarized using descriptive statistics.
Kaplan-Meier analysis was used to estimate PFS and OS, with 95% confidence intervals (CI). Follow-up time
was defined as the interval between the start of first-line therapy and the last patient follow-up (PFS) or
death (0S).

This study adhered to the principles outlined in the Declaration of Helsinki and received approval from
the Principal Investigators and Study Group (approval number: KCRB12012023-01). All patients provided
written informed consent to receive the immunotargeted therapy.

Results

A total of 60 patients were included, with a median age of 56 years (range, 36-73); 70% were male. Poor-
risk IMDC criteria were met by 53% of patients, while 47% had intermediate risk. The majority (90%)
presented with = 2 metastatic sites, including liver (33%) and bone (15%) metastases. Sarcomatoid
features were observed in 18.3% of tumors. Table 1 summarizes patient and tumor characteristics.

Table 1. Patient characteristics

Characteristics Patient

N (%) 60 (100)
Age, median, years (range) 56 (36-73)
Sarcomatoid RCC, N (%) 11 (18.3)
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Table 1. Patient characteristics (continued)

Characteristics Patient

Organs with metastases, N (%)
1 6 (10)

22 54 (90)
Sites of metastases, N (%)

lungs 40 (67)
lymph nodes 40 (67)
liver 20 (33)
bones 9(15)
soft tissue 8 (13)
adrenal 7(12)
brain 2(3)
Tumor thrombus, N (%) 4(7)
ECOG PS, N (%)

0 6 (10)
1 39 (65)
2 12 (20)
3 3(3)
History of nephrectomy, N (%)

Yes 52 (87)
No 8 (13)
IMDC risk, N (%)

Intermediate 28 (47)
Poor 32 (53)

RCC: renal cell carcinoma; ECOG PS: Eastern Cooperative Oncology Group Performance Status; IMDC: International
Metastatic RCC Database Consortium

The median duration of lenvatinib plus pembrolizumab therapy was 15.7 months. The ORR was
48.33%, with 5.0% achieving complete responses and 43.33% achieving partial responses. Stable disease
was observed in 38.33%, resulting in a DCR of 86.7% (Table 2). At the median follow-up time of
20.4 months, the median PFS was 19.0 months (95% CI, 9.38-28.62; Figure 1). The median OS was not
reached at the time of analysis.

Table 2. Real-world antitumor activity of lenvatinib and pembrolizumab

Variable N (%)
Complete response 3(5.0)
Partial response 26 (43.33)
ORR 29 (48.33)
Stable disease 23 (38.33)
Disease control rate 52 (86.7)
Progressive disease 8 (13.3)

ORR: objective response rate

Grade = 3 TRAEs occurred in 15 patients (25%), with the most common events being hypertension
(13.3%), fatigue (8.3%), and diarrhea (8.3%); Table 3. Lenvatinib dose reductions were required in 20
(33.3%) of patients, and 3 (5%) discontinued lenvatinib due to toxicity. Pembrolizumab discontinuation
was not reported.
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Figure 1. Kaplan-Meier curve for PFS. PFS: progression-free survival; Cl: confidence intervals; OS: overall survival

Table 3. Grade 2 3 adverse events

TRAEs N (%)
All grade = 3 adverse events 15 (25.0)
Fatigue 5(8.3)
Diarrhea 5(8.3)
Hypothyroidism 3(5.0)
Proteinuria 2 (3.3)
Decreased appetite 1(1.7)
Nausea 1(1.7)
Anemia 1(1.7)
Stomatitis 1(1.7)

TRAES: treatment-related adverse events

Discussion

This real-world study demonstrates the robust efficacy and manageable safety of lenvatinib plus
pembrolizumab in intermediate- and poor-risk metastatic clear-cell RCC patients, complementing findings
from the CLEAR trial.

The ORR of 48.33% observed in this study was lower compared to the 71.3% reported in the CLEAR
study [6]. This discrepancy may be attributed to differences in patient populations, as our cohort included a
higher proportion of poor-risk patients (53% vs. 9.3%), a greater burden of metastatic disease (= 2
metastatic organs in 90% vs. 71.3%), and higher rates of sarcomatoid features (18.3% vs. 7.9%). These
factors are known to negatively impact outcomes, emphasizing the complexity of treating real-world
metastatic clear-cell RCC populations. The first study evaluating real-world outcomes of lenvatinib plus
pembrolizumab in treatment-naive metastatic clear-cell RCC reported a higher ORR of 66% [7]. This
elevated number may be attributed to the inclusion of patients with favorable IMDC risk, comprising 14%
of the 50-patient cohort.

Explor Target Antitumor Ther. 2025;6:1002305 | https://doi.org/10.37349/etat.2025.1002305 Page 4



The median PFS of 19.0 months is similarly moderately reduced compared to the 23.9 months reported
in the CLEAR trial. The presence of liver metastases in one-third of our cohort may have contributed to this
difference, given the historically poor prognosis associated with hepatic involvement in metastatic clear-
cell RCC. Other prognostically unfavorable metastatic sites, such as bones, brain, adrenal glands, and tumor
thrombus, may also impact the PFS.

Importantly, the safety profile of lenvatinib plus pembrolizumab in this study aligns with prospective
trial data. The incidence of grade = 3 TRAEs (25%) was lower than the 84.9% observed in the CLEAR trial,
potentially reflecting more conservative dose adjustments in routine practice. Lenvatinib dose reductions,
implemented in one-third of patients, effectively mitigated toxicity without compromising efficacy,
underscoring the importance of individualized treatment adjustments. In an earlier Japanese study [7],
adverse events occurred in all patients (100%), with grade = 3 events reported in 66% of cases. The
reduction in serious adverse events observed in our study may be attributed to improved experience with
immunotargeted therapy and the proactive management of TRAEs at earlier stages.

Lenvatinib plus pembrolizumab remains a compelling option for intermediate- and poor-risk
metastatic clear-cell RCC patients. Its combined mechanism of action, integrating vascular endothelial
growth factor (VEGF)/fibroblast growth factor receptor (FGFR) inhibition with immune checkpoint
blockade [8, 9], offers broad efficacy across various disease presentations, including cases with sarcomatoid
differentiation and multiple metastatic sites [10].

Nevertheless, this study has several limitations. First, it is retrospective design and reliance on real-
world data may introduce selection and reporting biases, as treatment practices and documentation
standards can vary across centers. Second, the relatively small sample size limits the generalizability of the
findings and reduces the statistical power for subgroup analyses. Third, the absence of a direct comparator
arm makes it difficult to draw definitive conclusions about the relative efficacy and safety of this regimen
compared to other first-line therapies in similar patient populations. Prospective studies with larger
cohorts and biomarker integration are warranted to validate these findings.

In conclusion, our real-world study confirms the efficacy and safety of lenvatinib plus pembrolizumab
in intermediate- and poor-risk metastatic clear-cell RCC patients. The ORR, PFS, and manageable toxicity
observed in this cohort validate its role as a first-line therapy, particularly in patients with advanced
disease and unfavorable prognostic features. Future research should also focus on identifying predictive
biomarkers and optimizing subsequent treatment strategies to further improve outcomes for this
challenging population.

Abbreviations

CI: confidence intervals

DCR: disease control rate

IMDC: International Metastatic Renal Cell Carcinoma Database Consortium
ORR: objective response rate

0S: overall survival

PFS: progression-free survival

RCC: renal cell carcinoma

TRAESs: treatment-related adverse events

Declarations
Acknowledgments

Prior presentation: presented in part at the ESMO Asia Meeting 2024, Singapore; the relevant research
abstract included some of the results and was published as the conference abstract in Annals of Oncology
(https://www.annalsofoncology.org/article/S0923-7534(24)04371-0/fulltext).

Explor Target Antitumor Ther. 2025;6:1002305 | https://doi.org/10.37349/etat.2025.1002305 Page 5


https://www.annalsofoncology.org/article/S0923-7534(24)04371-0/fulltext
https://www.annalsofoncology.org/article/S0923-7534(24)04371-0/fulltext
https://www.annalsofoncology.org/article/S0923-7534(24)04371-0/fulltext

Author contributions

AS, DD, MM, AV, RO, IU, GM, and MG: Conceptualization, Data curation, Investigation, Writing—review &
editing. IT: Conceptualization, Data curation, Formal analysis, Investigation, Project administration,
Writing—review & editing, Writing—original draft.

Conflicts of interest

The authors declare that they have no conflicts of interest.

Ethical approval

This study was approved by the Institutional Ethics Committee (Bureau for Cancer Research, Moscow) with
Project Approval No. KCRB12012023-01.

Consent to participate

The informed consent to participate in the study was obtained from all participants.

Consent to publication

Not applicable.

Availability of data and materials

The raw data are not available due to confidentiality.

Funding

Not applicable.

Copyright
© The Author(s) 2025.

Publisher’s note

Open Exploration maintains a neutral stance on jurisdictional claims in published institutional affiliations
and maps. All opinions expressed in this article are the personal views of the author(s) and do not
represent the stance of the editorial team or the publisher.

References

1.

Tsimafeyeu I, Zolotareva T, Varlamov S, Zukov R, Petkau V, Mazhbich M, et al. Five-year Survival of
Patients With Metastatic Renal Cell Carcinoma in the Russian Federation: Results From the RENSURS
Registry. Clin Genitourin Cancer. 2017;15:1069-72. [DOI] [PubMed]

Tsimafeyeu I, Shatkovskaya O, Krasny S, Nurgaliev N, Varlamov I, Petkau V, et al. Overall survival in
patients with metastatic renal cell carcinoma in Russia, Kazakhstan, and Belarus: a report from the
RENSUR3 registry. Cancer Rep (Hoboken). 2021;4:e1331. [DOI] [PubMed] [PMC(]

Barragan-Carrillo R, Saad E, Saliby R, Sun M, Albiges L, Bex A, et al. First and Second-line Treatments
in Metastatic Renal Cell Carcinoma. Eur Urol. 2025;87:143-54. [DOI] [PubMed]

Motzer R], Porta C, Eto M, Hutson TE, Rha SY, Merchan JR, et al. Biomarker analyses from the phase III
randomized CLEAR trial: lenvatinib plus pembrolizumab versus sunitinib in advanced renal cell
carcinoma. Ann Oncol. 2025;36:375-86. [DOI] [PubMed]

Choueiri TK, Eto M, Motzer R, Giorgi UD, Buchler T, Basappa NS, et al. Lenvatinib plus pembrolizumab
versus sunitinib as first-line treatment of patients with advanced renal cell carcinoma (CLEAR):
extended follow-up from the phase 3, randomised, open-label study. Lancet Oncol. 2023;24:228-38.
Erratum in: Lancet Oncol. 2023;24:e146. [DOI] [PubMed]

Explor Target Antitumor Ther. 2025;6:1002305 | https://doi.org/10.37349/etat.2025.1002305 Page 6


https://dx.doi.org/10.1016/j.clgc.2017.07.017
http://www.ncbi.nlm.nih.gov/pubmed/28882737
https://dx.doi.org/10.1002/cnr2.1331
http://www.ncbi.nlm.nih.gov/pubmed/33369240
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8222559
https://dx.doi.org/10.1016/j.eururo.2024.10.019
http://www.ncbi.nlm.nih.gov/pubmed/39505582
https://dx.doi.org/10.1016/j.annonc.2024.12.003
http://www.ncbi.nlm.nih.gov/pubmed/39672382
https://dx.doi.org/10.1016/S1470-2045(23)00049-9
http://www.ncbi.nlm.nih.gov/pubmed/36858721

10.

Motzer R], Porta C, Eto M, Powles T, Griinwald V, Hutson TE, et al.; CLEAR Trial Investigators.
Lenvatinib Plus Pembrolizumab Versus Sunitinib in First-Line Treatment of Advanced Renal Cell
Carcinoma: Final Prespecified Overall Survival Analysis of CLEAR, a Phase III Study. ] Clin Oncol. 2024;
42:1222-8. [DOI] [PubMed] [PMC(]

Hara T, Suzuki K, Okamura Y, Chiba K, Sato R, Matsushita Y, et al. Efficacy and safety of lenvatinib and
pembrolizumab as first-line treatment for advanced renal cell carcinoma patients: real-world
experience in Japan. Int ] Clin Oncol. 2024;29:1931-6. [DOI] [PubMed]

Dutcher JP, Flippot R, Fallah ], Escudier B. On the Shoulders of Giants: The Evolution of Renal Cell
Carcinoma Treatment—Cytokines, Targeted Therapy, and Immunotherapy. Am Soc Clin Oncol Educ
Book. 2020;40:1-18. [DOI] [PubMed]

Roskoski R Jr. Combination immune checkpoint and targeted protein kinase inhibitors for the
treatment of renal cell carcinomas. Pharmacol Res. 2024;203:107181. [DOI] [PubMed]

Griinwald V, Powles T, Eto M, Kopyltsov E, Rha SY, Porta C, et al. Corrigendum: Phase 3 CLEAR study
in patients with advanced renal cell carcinoma: outcomes in subgroups for the lenvatinib-plus-
pembrolizumab and sunitinib arms. Front Oncol. 2024;13:1343027. Erratum for: Front Oncol. 2023;
13:1223282. [DOI] [PubMed] [PMC(C]

Explor Target Antitumor Ther. 2025;6:1002305 | https://doi.org/10.37349/etat.2025.1002305 Page 7


https://dx.doi.org/10.1200/JCO.23.01569
http://www.ncbi.nlm.nih.gov/pubmed/38227898
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11095851
https://dx.doi.org/10.1007/s10147-024-02633-w
http://www.ncbi.nlm.nih.gov/pubmed/39472358
https://dx.doi.org/10.1200/EDBK_280817
http://www.ncbi.nlm.nih.gov/pubmed/32243201
https://dx.doi.org/10.1016/j.phrs.2024.107181
http://www.ncbi.nlm.nih.gov/pubmed/38614375
https://dx.doi.org/10.3389/fonc.2023.1343027
http://www.ncbi.nlm.nih.gov/pubmed/38495081
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10941979

	Abstract
	Keywords
	Introduction
	Materials and methods
	Results
	Discussion
	Abbreviations
	Declarations
	Acknowledgments
	Author contributions
	Conflicts of interest
	Ethical approval
	Consent to participate
	Consent to publication
	Availability of data and materials
	Funding
	Copyright

	Publisher’s note
	References

