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Abstract
Background/Aim: In advanced renal cell carcinoma (RCC), immune checkpoint inhibitor (ICI) combinations (ICI-ICI) 
and ICI plus tyrosine kinase inhibitor (TKI) combinations (ICI-TKI) are standard first-line therapies. However, real-
world data directly comparing these approaches remain limited. This study aimed to compare treatment outcomes 
between ICI-ICI and ICI-TKI therapies. 
Patients and Methods: We retrospectively analyzed 58 patients who received first-line ICI-ICI therapy (ipilimumab 
plus nivolumab) or ICI-TKI therapy (pembrolizumab plus axitinib, avelumab plus axitinib, nivolumab plus cabozantinib, 
or pembrolizumab plus lenvatinib) for advanced RCC at Nagasaki University Hospital (March 2018 to June 2024). 
Primary endpoints were progression-free survival (PFS), overall survival, and objective response rate (ORR). Safety 
profiles were also evaluated. 
Results: We included 36 patients in the ICI-ICI group and 22 in the ICI-TKI group. The median follow-up was 17.5 
months. The median age of patients in the ICI-TKI group was significantly older than that in the ICI-ICI group (74 vs. 
66 years, p<0.001). The median PFS was 30 months in the ICI-ICI group and 25 months in the ICI-TKI group. The 
median overall survival was 51 months in the ICI-ICI group and 49 months in the ICI-TKI group, with no significant 
difference observed for either endpoint. The ORR was also similar between the groups. Notably, two complete 
responses occurred in the ICI-ICI group. The treatment discontinuation rate due to grade ≥3 adverse events was not 
significantly different between the ICI-ICI and ICI-TKI groups (30.6% vs. 40.9%). 
Conclusion: Across all International Metastatic RCC Database Consortium risk groups, PFS, OS, and ORR showed no 
significant differences between ICI-ICI and ICI-TKI therapies. Treatment selection should consider patient-specific 
factors. Validation through larger prospective studies is warranted.
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Introduction

The introduction of immune checkpoint inhibitors (ICIs) to 
systemic therapy for advanced renal cell carcinoma (RCC) 
has substantially improved treatment outcomes. Currently, 
based on results from several phase III trials, the first-line 
treatment for advanced RCC is ICI combinations (ICI-ICI) or 
ICI plus tyrosine kinase inhibitor (TKI) combinations (ICI-
TKI), both of which have demonstrated superiority over 
sunitinib (1-6). In Japan, the available therapeutic regimens 
for advanced RCC include ipilimumab plus nivolumab (Ipi + 
Nivo) for ICI-ICI therapy, and pembrolizumab plus axitinib, 
avelumab plus axitinib, nivolumab plus cabozantinib, and 
pembrolizumab plus lenvatinib for ICI-TKI therapy. 
According to the International Metastatic RCC Database 
Consortium (IMDC) risk classification, Ipi + Nivo is indicated 
for intermediate- and high-risk groups, while ICI-TKI 
therapies can be used across all risk groups. 

The availability of multiple treatment regimens 
presents challenges in optimal treatment selection. 
To the best of our knowledge, there are no direct 
comparisons between ICI-ICI and ICI-TKI therapies, and 
validated biomarkers for treatment selection remain 
to be established. Ipi + Nivo therapy is characterized by 
complete response rates exceeding 10% and a prolonged 
duration of response in selected patients (7). In contrast, 
ICI-TKI therapy shows a lower rate of early progression 
and a higher overall response rate than Ipi + Nivo therapy. 
Several network meta-analyses have suggested that ICI-TKI 
therapies, particularly nivolumab plus cabozantinib and 
pembrolizumab plus lenvatinib, tend to provide superior 
overall survival (OS), progression-free survival (PFS), and 
objective response rate (ORR), albeit with increased grade 
≥3 adverse events (AEs) (8-10). In contrast, Ipi + Nivo 
shows a higher complete response rate, fewer grade ≥3 
AEs, and superior quality-of-life maintenance compared 
with ICI-TKI therapy, although treatment discontinuation 
rates due to AEs are elevated (8-10).

Currently, there are no evident criteria for the selection 
of patient-specific regimens to treat advanced RCC. 
Furthermore, available data are primarily derived from 

large-scale, randomized, controlled trials with highly 
selected patient populations. In real-world clinical practice, 
the selection of regimens often depends on the physician’s 
preference, patients’ characteristics, and comorbidities, 
frequently presenting therapeutic dilemmas. Therefore, 
accumulation and analysis of real-world data are important 
to provide guidance for treatment selection. This study aimed 
to compare treatment outcomes between ICI-ICI and ICI-TKI 
therapies across all IMDC risk groups at our institution.

Patients and Methods

Study design and patients. This study was approved by the 
Human Research Ethics Committee of the Nagasaki 
University Hospital (Nagasaki, Japan; approval number: 
20111606-6) and was conducted in accordance with the 
ethical principles of the Declaration of Helsinki. We 
retrospectively analyzed data from 58 patients who 
received first-line treatment with ICI-ICI (Ipi + Nivo) or ICI-
TKI therapy (pembrolizumab plus axitinib, avelumab plus 
axitinib, nivolumab plus cabozantinib, and pembrolizumab 
plus lenvatinib) for advanced RCC at the Nagasaki 
University Hospital. ICI-ICI therapy was administered only 
to patients in IMDC intermediate- or high-risk groups, 
while ICI-TKI therapy was used in all risk groups. The 
inclusion criteria were as follows: (i) no prior systemic 
therapy, (ii) availability of complete clinical data, and (iii) 
treatment initiation between March 2018 and June 2024. 

The treatment efficacy was evaluated using computed 
tomography scans performed at 4- to 12-week intervals 
on the basis of the patient’s status. The tumor response 
was assessed according to Response Evaluation Criteria in 
Solid Tumors version 1.1 (11). The ORR was defined as the 
proportion of patients who achieved a complete response 
(CR) or partial response (PR). PFS was defined as the 
time from treatment initiation to disease progression 
(according to Response Evaluation Criteria in Solid 
Tumors) or death from any cause. OS was defined as the 
time from treatment initiation to death from any cause.  

To evaluate safety, the AE incidence rate and treatment 
discontinuation rate were calculated. The classification 
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and grading of AEs were determined using Common 
Terminology Criteria for Adverse Events version 5.0 (12).

Statistical analysis. Continuous variables are presented as 
the median with interquartile range (IQR), and categorical 
variables as numbers with percentages. Variables were 
compared using the Mann–Whitney U test for continuous 
data and Fisher’s exact test for categorical data. A Kaplan–
Meier analysis was used to evaluate PFS and OS, with 
comparisons performed using the log-rank test. All 
reported p values are two-sided, with statistical significance 
set at p<0.05. All analyses were performed using BellCurve 
for Excel version 4.07 (Social Survey Research Information 
Co., Ltd., Tokyo, Japan).

Results

Patient characteristics. Of the 58 patients analyzed, 36 
received ICI-ICI therapy and 22 received ICI-TKI therapy. 

A STROBE flowchart and the proportions of the therapy 
received in the ICI-TKI group are shown in Figure 1.

The patient characteristics are shown in Table I. 
The median age at treatment initiation was 66 years 
(IQR=59.75–72) in the ICI-ICI group and 74 years (IQ= 
70.25–80.75) in the ICI-TKI group, which indicated that 
ICI-TKI was preferentially selected for older patients 
(p<0.001). The IMDC risk distribution (favorable/
intermediate/poor) was 0/20/16 in the ICI-ICI group 
and 9/8/5 in the ICI-TKI group. Clear cell carcinoma 
predominated in both groups. Sarcomatoid features 
appeared to be more frequent in the ICI-ICI group than 
in the ICI-TKI group (27.8% vs. 9.1%), but this difference 
was not significant (p=0.11). Prior nephrectomy had been 
performed in more than half of patients in both groups.

Treatment outcomes. The median follow-up duration was 
17.5 months overall (IQR=5–32), with 17.0 months in the 
ICI-ICI group (IQR=3–37.25) and 17.5 months in the ICI-

Figure 1. Strobe flowchart depicting the patient selection process.
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TKI group (IQR=7–27.75). There was no significant 
difference in the median PFS (30 vs. 25 months; p=0.88) 
or OS (51 vs. 49 months; p=0.75) between the ICI-ICI and 
ICI-TKI groups for all types of risk (Figure 2). However, the 
3-year survival rate was 25.0% in the ICI-ICI group versus 
13.6% in the ICI-TKI group for all types of risk. When the 
analysis was limited to intermediate- and high-risk 
groups, the 3-year survival rate was 25.0% in the ICI-ICI 
group versus 0% in the ICI-TKI group. The ORR was not 
significantly different between the ICI-ICI and ICI-TKI 
groups (55.6% vs. 59.1%, p=0.79, Table II). When the 
analysis was restricted to IMDC intermediate/poor-risk 
patients, there was no significant difference in the median 
PFS (30 vs. not reached; p=0.72) or OS (51 vs. 24 months; 
p=0.58) between the ICI-ICI and ICI-TKI groups. Notably, 
two patients achieved a CR in the ICI-ICI group, and an 
additional patient achieved a CR following nephrectomy 
after an initial PR. 

Grade ≥3 AEs are shown in Table III. The ICI-TKI 
group showed higher rates of TKI-related AEs, including 
hypertension, proteinuria, and diarrhea, than the ICI-
ICI group. Treatment discontinuation due to AEs was 

not significantly different between the two groups. One 
treatment-related death due to severe hypopituitarism 
occurred in the ICI-ICI group. The frequency of 
corticosteroid administration was not significantly 
different between the two groups. 

Among patients in the ICI-ICI group, 16 (44.4%) 
received second-line TKI monotherapy. In the ICI-
TKI group, six (27.3%) patients received second-line 
treatment, predominantly TKI monotherapy (n=5), and 
one patient received nivolumab monotherapy.

Table I. Baseline characteristics of patients in the ICI-ICI and ICI-TKI 
therapy groups.

ICI-ICI (n=36)
n (%)

ICI-TKI (n=22)
n (%)

p-Value

Age, years
  (median and IQR)

66 (59.75-72) 74 (70.25-80.75) <0.001

Male 26 (72.2) 14 (63.6) 0.49
IMDC risk <0.001

 Favorable 0 (0) 9 (40.9)
 Intermediate 20 (55.6) 8 (36.4)
 Poor 16 (44.4) 5 (22.7)

Prior nephrectomy 21 (58.3) 14 (63.6) 0.79
Clear cell RCC 30 (83.3) 20 (90.9) 0.70
With sarcomatoid
  features

10 (27.8) 2 (9.1) 0.11

Metastasis
 Bone 12 (33.3) 4 (18.2) 0.24
 Liver 5 (13.9) 4 (18.2) 0.72

ICI-ICI: Immune checkpoint inhibitor combinations; ICI-TKI: immune 
checkpoint inhibitor plus tyrosine kinase inhibitor combinations; IQR: 
interquartile range; IMDC: International Metastatic RCC Database 
Consortium; RCC: renal cell carcinoma.

Figure 2. Kaplan–Meier curves comparing (a) progression-free survival 
and (b) overall survival between the ICI-ICI and ICI-TKI groups. The log-
rank test was used for statistical comparison. ICI-ICI: Immune checkpoint 
inhibitor combinations, ICI-TKI: immune checkpoint inhibitor plus 
tyrosine kinase inhibitor combinations.
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Discussion

This study showed no significant difference in PFS or OS 
between the two treatment groups. Although the ICI-ICI 
group achieved two CRs, there was a trend toward a higher 
progressive disease rate. ICI-TKI was preferentially selected 
for older patients and showed a non-significant trend 
toward a higher treatment discontinuation rate due to AEs. 
Corticosteroid use for managing AEs was similar between 
the two groups.

Regarding PFS, several real-world analyses have 
reported findings that are in contrast to those in our study, 
concluding that ICI-TKI therapy shows superior PFS efficacy 
to ICI-ICI therapy. A Japanese study by Ishihara et al., which 
involved 175 patients with IMDC intermediate- and high-
risk advanced RCC, reported a significantly longer PFS in the 
ICI-TKI group than in the ICI-ICI group (15.6 vs. 8.3 months, 
p=0.039) using inverse probability of treatment weighting 
analysis (13). Additionally, a large real-world study by 
Ostrowski et al. (n=1,438) examined first-line treatment 
selection in IMDC intermediate- and high-risk metastatic 
clear cell RCC (14). They found that ICI-TKI therapy had a 
significantly longer time to next treatment than Ipi + Nivo 
(13.1 vs. 7.8 months, p<0.001). Furthermore, a real-world 
analysis that compared 1,506 patients with metastatic RCC 
treated with Ipi + Nivo or pembrolizumab plus axitinib 
showed a superior median PFS with pembrolizumab plus 
axitinib (15). In our study, the preferential use of ICI-TKI 
in older patients and the relatively short observation 

period may have accounted for the absence of significant 
differences in PFS between the groups.  

Ishihara et al. (46.7 vs. 49.0 months, p=0.465) and 
Ostrowski et al. (28.8 vs. 25.0 months, p=0.91) reported 
no significant difference in OS between the ICI-ICI and 
ICI-TKI groups (13-14), consistent with our findings. 
However, Santoni et al. reported that, although there was 
no significant difference in OS between groups in the IMDC 
high-risk cohort, the ICI-TKI group showed superior OS in 
the intermediate-risk cohort (16). Several network meta-
analyses that compared outcomes between Ipi + Nivo and 
ICI-TKI therapy, including patients with an IMDC favorable 
risk, also showed trends favoring OS and PFS in the ICI-
TKI groups, particularly nivolumab plus cabozantinib and 
pembrolizumab plus lenvatinib (9-10). However, in recent 
years, the 3-year landmark OS rather than the median 
value has been considered more important as an endpoint 
(17). In our study, the 3-year survival rate of patients in the 
ICI-ICI group was higher than that of patients in the ICI-
TKI group. When the analysis was limited to intermediate- 
and high-risk groups, the difference in the 3-year survival 

Table II. Best confirmed response in treated patients. 

ICI-ICI (n=36)
n (%)

ICI-TKI (n=22)
n (%)

CR 2 (5.6) 0 (0.0)
PR 18 (50.0) 13 (59.1)
SD 11 (30.6) 8 (36.4)
PD 5 (13.9) 1 (4.5)
ORR 55.6% 59.1% p=0.79

ICI-ICI: Immune checkpoint inhibitor combinations; ICI-TKI: immune 
checkpoint inhibitor plus tyrosine kinase inhibitor combinations; CR: 
complete response; PR: partial response; SD: stable disease; PD: 
progressive disease; ORR: overall response rate.

Table III. Grade ≥3 treatment-related adverse events in treated patients.

Event ICI-ICI (n=36)
n (%)

ICI-TKI (n=22)
n (%)

Adrenal insufficiency 5 (13.9) 4 (18.2)
Rash 3 (8.3) 0 (0.0)
Colitis 3 (8.3) 0 (0.0)
Hypopituitarism 2 (5.6) 0 (0.0)
Pneumonitis 1 (2.8) 2 (9.1)
Acute kidney injury 1 (2.8) 1 (4.5)
Arthritis 1 (2.8) 0 (0.0)
Myositis 1 (2.8) 0 (0.0)
Sepsis 1 (2.8) 1 (4.5)
Cholangitis 1 (2.8) 0 (0.0)
Platelet count decreased 1 (2.8) 0 (0.0)
ALT/AST increased 0 (0.0) 5 (22.7)
Hypertension 0 (0.0) 4 (18.2)
Proteinuria 0 (0.0) 4 (18.2)
Diarrhea 0 (0.0) 2 (9.1)
Hypothyroidism 0 (0.0) 2 (9.1)
Aortic dissection 0 (0.0) 1 (4.5)
Treatment discontinuation 11 (30.6) 9 (40.9) p=0.42

ICI-ICI: Immune checkpoint inhibitor combinations; ICI-TKI: immune 
checkpoint inhibitor plus tyrosine kinase inhibitor combinations; ALT: 
alanine aminotransferase; AST: aspartate aminotransferase.
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rate between these two groups was more obvious. In our 
study, no significant difference in OS was observed by the 
log-rank test. The 3-year survival rate was higher with 
ICI-ICI than with ICI-TKI, suggesting that the evaluation of 
OS may change with an extended follow-up. While ICI-TKI 
may offer broad efficacy across a wide range of patients, 
our findings also suggest that ICI-ICI may be extremely 
effective in certain patient subsets. 

This study showed no significant difference in the ORR 
between the two groups, although two CRs occurred in 
the ICI-ICI group. Other real-world analyses have similarly 
reported no significant difference in the ORR between 
the ICI-ICI and ICI-TKI groups (13, 18). Network meta-
analyses have indicated that ICI-TKI is associated with a 
higher ORR than ICI-ICI, although the CR rate remained 
highest with ICI-ICI (8-10). In our study, there was a high 
initial progressive disease rate in the ICI-ICI group. The 
CheckMate-214 trial with an 8-year median follow-up also 
reported a high progressive disease rate (19.3%) as the 
best overall response in intermediate- or high-risk patients 
but showed a median response duration of 82.8 months (7). 

Regarding safety, previous real-world analyses reported 
a higher incidence of AEs and treatment discontinuation rate 
in ICI-TKI groups and a higher corticosteroid administration 
rate in ICI-ICI groups (13). In particular, attention must be 
paid to immune-related adverse events such as uveitis that 
reduce quality of life (19). However, our study showed no 
significant difference in treatment discontinuation due 
to AEs or the corticosteroid administration rate between 
the groups. Network meta-analyses have shown that the 
incidence of grade ≥3 AEs is higher with ICI-TKI, particularly 
nivolumab plus cabozantinib and pembrolizumab plus 
lenvatinib, than with Ipi + Nivo, although treatment 
discontinuation is more frequent with Ipi + Nivo (8-10). 
Additionally, concomitant medications may influence the 
incidence and pattern of immune-related adverse events. 
A recent study has suggested that acid suppressants may 
have diverse effects on ICI-induced adverse events, with 
varying impacts on different organ systems. In this study, co-
administration with acid suppressants, particularly proton 
pump inhibitors, was associated with an increased risk of 

acute kidney injury, while the incidence of endocrine-related 
AEs tended to decrease with acid suppressants (20).

In metastatic RCC, validated biomarkers for selection 
of the optimal treatment regimen remain undeveloped. 
Currently, the choice between Ipi + Nivo and ICI-TKI 
requires shared decision-making and considering drug 
characteristics and patients’ goals. The BIONIKK trial was 
the first prospective biomarker-driven treatment selection 
trial of metastatic RCC, and it classified patients into four 
molecular subtypes (ccrcc1–4) on the basis of transcriptional 
analysis and selecting treatments according to biological 
characteristics (21). In the angiogenesis-predominant ccrcc2 
group, vascular endothelial growth factor (VEGF) receptor-
TKI monotherapy and Ipi + Nivo achieved an approximately 
50% response rate, and PFS was slightly longer with 
VEGF receptor-TKI (14.4 vs. 11.1 months). Future larger 
scale biomarker-based trial designs are anticipated (21). 
Additionally, Motzer et al. demonstrated that tumors from 
favorable risk patients were enriched in angiogenic clusters 
characterized by higher VEGF pathway gene expression. 
This finding provides biological rationale for considering 
VEGF receptor-TKI monotherapy as a treatment option in 
favorable risk patients (22). However, our previous study 
specifically comparing ICI-TKI combination therapy with TKI 
monotherapy in favorable risk patients found that, despite 
no significant differences in OS or PFS, ICI-TKI therapy 
demonstrated superior ORR (82% vs. 50%) and showed 
lower rates of grade ≥3 adverse events compared to TKI 
monotherapy (55% vs. 83%) (23).

Study limitations. First, because this was a single-center 
retrospective study with a limited sample size (n=58), 
statistical power may have been insufficient. Second, the 
relatively short median follow-up of 17.5 months limited 
long-term prognostic assessment. Third, significant 
differences in the patients’ characteristics between the 
ICI-ICI and ICI-TKI groups (e.g., age and IMDC risk 
classification) introduced potential selection bias that 
cannot be completely eliminated. Larger, multicenter, 
collaborative or prospective studies are required to 
validate our findings because of these limitations.
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Conclusion

In this analysis encompassing all IMDC risk groups, no 
significant differences in PFS, OS, or ORR were observed 
between ICI-ICI and ICI-TKI therapies. Safety profiles, 
including the treatment discontinuation rate and 
incidence of serious AEs, were similar between the two 
types of therapy. The preferential selection of ICI-TKI 
therapy for older patients suggests that differences in 
patients’ characteristics may affect treatment outcomes.

Conflicts of Interest

The Authors declare that they have no conflicts of interest 
in relation to this study.

Authors’ Contributions

Conceptualization: Yuta Mukae and KO; Data curation: 
Tsuyoshi Matsuda; Formal analysis: Yuta Mukae; 
Investigation: HN and KK; Methodology: MO; Project 
administration: KO; Supervision: RI; Validation: KM, 
Tomohiro Matsuo and Yasushi Mochizuki; Visualization; 
Roles/Writing - original draft: Yuta Mukae and KO; 
Writing - review & editing: Yuta Mukae and KO.

Acknowledgements

We thank Ellen Knapp, PhD, from Edanz (https://jp.edanz.
com/ac) for editing a draft of this manuscript. 

Funding

This research did not receive any specific grant from funding 
agencies in the public, commercial, or not-for-profit sectors.

Artificial Intelligence (AI) Disclosure

No artificial intelligence (AI) tools, including large language 
models or machine learning software, were used in the 
preparation, analysis, or presentation of this manuscript.

References

1 	 Motzer RJ, Tannir NM, McDermott DF, Arén Frontera O, 
Melichar B, Choueiri TK, Plimack ER, Barthélémy P, Porta C, 
George S, Powles T, Donskov F, Neiman V, Kollmannsberger 
CK, Salman P, Gurney H, Hawkins R, Ravaud A, Grimm MO, 
Bracarda S, Barrios CH, Tomita Y, Castellano D, Rini BI, Chen 
AC, Mekan S, McHenry MB, Wind-Rotolo M, Doan J, Sharma 
P, Hammers HJ, Escudier B, CheckMate 214 Investigators: 
Nivolumab plus ipilimumab versus sunitinib in advanced 
renal-cell carcinoma. N Engl J Med 378(14): 1277-1290, 
2018. DOI: 10.1056/NEJMoa1712126

2 	 Rini BI, Plimack ER, Stus V, Gafanov R, Hawkins R, Nosov D, 
Pouliot F, Alekseev B, Soulières D, Melichar B, Vynnychenko 
I, Kryzhanivska A, Bondarenko I, Azevedo SJ, Borchiellini D, 
Szczylik C, Markus M, McDermott RS, Bedke J, Tartas S, 
Chang YH, Tamada S, Shou Q, Perini RF, Chen M, Atkins MB, 
Powles T, KEYNOTE-426 Investigators: Pembrolizumab 
plus axitinib versus sunitinib for advanced renal-cell 
carcinoma. N Engl J Med 380(12): 1116-1127, 2019. DOI: 
10.1056/NEJMoa1816714

3 	 Motzer RJ, Penkov K, Haanen J, Rini B, Albiges L, Campbell 
MT, Venugopal B, Kollmannsberger C, Negrier S, Uemura M, 
Lee JL, Vasiliev A, Miller WH Jr, Gurney H, Schmidinger M, 
Larkin J, Atkins MB, Bedke J, Alekseev B, Wang J, Mariani M, 
Robbins PB, Chudnovsky A, Fowst C, Hariharan S, Huang B, 
di Pietro A, Choueiri TK: Avelumab plus axitinib versus 
sunitinib for advanced renal-cell carcinoma. N Engl J Med 
380(12): 1103-1115, 2019. DOI: 10.1056/NEJMoa1816047

4 	 Choueiri TK, Powles T, Burotto M, Escudier B, Bourlon MT, 
Zurawski B, Oyervides Juárez VM, Hsieh JJ, Basso U, Shah AY, 
Suárez C, Hamzaj A, Goh JC, Barrios C, Richardet M, Porta C, 
Kowalyszyn R, Feregrino JP, Żołnierek J, Pook D, Kessler ER, 
Tomita Y, Mizuno R, Bedke J, Zhang J, Maurer MA, Simsek B, 
Ejzykowicz F, Schwab GM, Apolo AB, Motzer RJ, CheckMate 
9ER Investigators: Nivolumab plus cabozantinib versus 
sunitinib for advanced renal-cell carcinoma. N Engl J Med 
384(9): 829-841, 2021. DOI: 10.1056/NEJMoa2026982

5 	 Motzer R, Alekseev B, Rha SY, Porta C, Eto M, Powles T, 
Grünwald V, Hutson TE, Kopyltsov E, Méndez-Vidal MJ, 
Kozlov V, Alyasova A, Hong SH, Kapoor A, Alonso Gordoa T, 
Merchan JR, Winquist E, Maroto P, Goh JC, Kim M, Gurney H, 
Patel V, Peer A, Procopio G, Takagi T, Melichar B, Rolland F, De 
Giorgi U, Wong S, Bedke J, Schmidinger M, Dutcus CE, Smith 
AD, Dutta L, Mody K, Perini RF, Xing D, Choueiri TK, CLEAR 
Trial Investigators: Lenvatinib plus pembrolizumab or 
everolimus for advanced renal cell carcinoma. N Engl J Med 
384(14): 1289-1300, 2021. DOI: 10.1056/NEJMoa2035716

6 	 National Comprehensive Cancer Network (NCCN): NCCN 
Guidelines Version 1.2026 Kidney Cancer. Available at: 
h t t p s : / / w w w. n c c n . o rg / g u i d e l i n e s / g u i d e l i n e s -
detail?category=1&id=1440 [Last accessed on October 23, 
2025]

https://www.nccn.org/guidelines/guidelines-detail?category=1&id=1440
https://www.nccn.org/guidelines/guidelines-detail?category=1&id=1440


IN VIVO 40: 389-397 (2026)

396

7 	 Tannir NM, Albigès L, McDermott DF, Burotto M, Choueiri TK, 
Hammers HJ, Barthélémy P, Plimack ER, Porta C, George S, 
Donskov F, Atkins MB, Gurney H, Kollmannsberger CK, 
Grimm MO, Barrios C, Tomita Y, Castellano D, Grünwald V, 
Rini BI, Jiang R, Desilva H, Fedorov V, Lee CW, Motzer RJ: 
Nivolumab plus ipilimumab versus sunitinib for first-line 
treatment of advanced renal cell carcinoma: extended 8-year 
follow-up results of efficacy and safety from the phase III 
CheckMate 214 trial. Ann Oncol 35(11): 1026-1038, 2024. 
DOI: 10.1016/j.annonc.2024.07.727

8 	 Riaz IB, He H, Ryu AJ, Siddiqi R, Naqvi SAA, Yao Y, Husnain M, 
Narasimhulu DM, Mathew J, Sipra QUAR, Vandvik PO, Joseph 
RW, Liu H, Wang Z, Herasevich V, Singh P, Hussain SA, Ho TH, 
Bryce AH, Pagliaro LC, Murad MH, Costello BA: A living, 
interactive systematic review and net-work meta-analysis of 
first-line treatment of metastatic renal cell carcinoma. Eur Urol 
80(6): 712-723, 2021. DOI: 10.1016/j.eururo.2021.03.016

9 	 Quhal F, Mori K, Bruchbacher A, Resch I, Mostafaei H, Pradere 
B, Schuettfort VM, Laukhtina E, Egawa S, Fajkovic H, Remzi 
M, Shariat SF, Schmidinger M: First-line immunotherapy-
based combinations for metastatic renal cell carcinoma: a 
systematic review and network meta-analysis. Eur Urol 
Oncol 4(5): 755-765, 2021. DOI: 10.1016/j.euo.2021.03.001

10 	Bosma NA, Warkentin MT, Gan CL, Karim S, Heng DYC, 
Brenner DR, Lee-Ying RM: Efficacy and safety of first-line 
systemic therapy for metastatic renal cell carcinoma: a 
systematic review and network meta-analysis. Eur Urol Open 
Sci 37: 14-26, 2022. DOI: 10.1016/j.euros.2021.12.007

11 	Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent 
D, Ford R, Dancey J, Arbuck S, Gwyther S, Mooney M, 
Rubinstein L, Shankar L, Dodd L, Kaplan R, Lacombe D, 
Verweij J: New response evaluation criteria in solid tumours: 
Revised RECIST guideline (version 1.1). Eur J Cancer 45(2): 
228-247, 2009. DOI: 10.1016/j.ejca.2008.10.026

12 	National Cancer Institute Division of Cancer Treatment and 
Diagnosis: Common Terminology Criteria for Adverse Events 
(CTCAE) v6. Available at: https://dctd.cancer.gov/research/
ctep-trials/trial-development [Last accessed on October 23, 
2025]

13 	Ishihara H, Omae K, Nemoto Y, Ishiyama R, Tachibana H, 
Nishimura K, Ikeda T, Kobari Y, Fukuda H, Yoshida K, 
Shimmura H, Hashimoto Y, Iizuka J, Kondo T, Takagi T: First-
line dual immune checkpoint inhibitor therapies versus 
combination therapies comprising immune checkpoint 
inhibitors and tyrosine kinase inhibitors for advanced renal 
cell carcinoma: a comparative analysis of the effectiveness 
using real-world data. Int J Clin Oncol 29(4): 473-480, 2024. 
DOI: 10.1007/s10147-024-02471-w

14 	Ostrowski M, Jo Y, Gebrael G, Chehade CH, Ozay ZI, Nordblad 
B, Srivastava A, Garg D, Ji R, Fortuna GG, Thomas VM, 
Chigarira B, Anderson E, Agarwal N, Maughan BL, Swami U: 
First-line ipilimumab with nivolumab versus immune 
checkpoint inhibitors with tyrosine kinase inhibitors in 

patients with intermediate- or poor-risk metastatic clear cell 
renal cell carcinoma. J Kidney Cancer VHL 12(2): 27-36, 
2025. DOI: 10.15586/jkc.v12i2.387

15 	Zarrabi KK, Handorf E, Miron B, Zibelman MR, Anari F, 
Ghatalia P, Plimack ER, Geynisman DM: Comparative 
effectiveness of front-line ipilimumab and nivolumab or 
axitinib and pembrolizumab in metastatic clear cell renal cell 
carcinoma. Oncologist 28(2): 157-164, 2023. DOI: 10.1093/
oncolo/oyac195

16 	Santoni M, Buti S, Myint ZW, Maruzzo M, Iacovelli R, Pichler 
M, Kopecky J, Kucharz J, Rizzo M, Galli L, Büttner T, De Giorgi 
U, Kanesvaran R, Fiala O, Grande E, Zucali PA, Kopp RM, For-
narini G, Bourlon MT, Scagliarini S, Molina-Cerrillo J, Aurilio 
G, Matrana MR, Pichler R, Cattrini C, Büchler T, Massari F, 
Seront E, Calabrò F, Pinto A, Berardi R, Zgura A, Mammone G, 
Ansari J, Atzori F, Chiari R, Bamias A, Caffo O, Procopio G, 
Sunela K, Bassanelli M, Ortega C, Grillone F, Landmesser J, 
Milella M, Messina C, Küronya Z, Mosca A, Bhuva D, Santini D, 
Vau N, Morelli F, Incorvaia L, Rebuzzi SE, Roviello G, Soares 
A, Bisonni R, Bimbatti D, Zabalza IO, Rizzo A, Mollica V, 
Sorgentoni G, Monteiro FSM, Battelli N, Bracarda S, Porta C: 
Real-world outcome of patients with advanced renal cell 
carcinoma and intermediate- or poor-risk international 
metastatic renal cell carcinoma database consortium criteria 
treated by immune-oncology combinations: differential 
effectiveness by risk group? Eur Urol Oncol 7(1): 102-111, 
2024. DOI: 10.1016/j.euo.2023.07.003

17 	Rini BI, Battle D, Figlin RA, George DJ, Hammers H, Hutson T, 
Jonasch E, Joseph RW, McDermott DF, Motzer RJ, Pal SK, 
Pantuck AJ, Quinn DI, Seery V, Voss MH, Wood CG, Wood LS, 
Atkins MB: The society for immunotherapy of cancer 
consensus statement on immunotherapy for the treatment 
of advanced renal cell carcinoma (RCC). J Immunother 
Cancer 7(1): 354, 2019. DOI: 10.1186/s40425-019-0813-8

18 	Dudani S, Graham J, Wells JC, Bakouny Z, Pal SK, Dizman N, 
Donskov F, Porta C, de Velasco G, Hansen A, Iafolla M, 
Beuselinck B, Vaishampayan UN, Wood LA, Liow E, Yan F, Yuasa 
T, Bjarnason GA, Choueiri TK, Heng DYC: First-line immuno-
oncology combination therapies in metastatic renal-cell 
carcinoma: results from the international metastatic renal-cell 
carcinoma database consortium. Eur Urol 76(6): 861-867, 
2019. DOI: 10.1016/j.eururo.2019.07.048

19 	Ide N, Sako KI, Maeda T: Immune checkpoint inhibitor-
induced uveitis: disproportionality and timing analyses of 
the Japanese pharmacovigilance database. Anticancer Res 
45(5): 2215-2223, 2025. DOI: 10.21873/anticanres.17595

20 	Okamoto K, Takizawa J, Ueda H, Narumi K, Kobayashi M: 
Effect of acid suppressants on adverse events of immune 
checkpoint inhibitors using real-world databases. 
Anticancer Res 45(8): 3287-3293, 2025. DOI: 10.21873/
anticanres.17689

21 	Vano YA, Elaidi R, Bennamoun M, Chevreau C, Borchiellini 
D, Pannier D, Maillet D, Gross-Goupil M, Tournigand C, 



Mukae et al: Combination Therapy for Renal Cell Carcinoma

397

Laguerre B, Barthélémy P, Coquan E, Gravis G, Houede N, 
Cancel M, Huillard O, Beuzeboc P, Fournier L, Méjean A, 
Cathelineau X, Doumerc N, Paparel P, Bernhard JC, de la 
Taille A, Bensalah K, Tricard T, Waeckel T, Pignot G, 
Braychenko E, Caruso S, Sun CM, Verkarre V, Lacroix G, 
Moreira M, Meylan M, Bougouïn A, Phan L, Thibault-
Carpentier C, Zucman-Rossi J, Fridman WH, Sautès-Fridman 
C, Oudard S: Nivolumab, nivolumab–ipilimumab, and 
VEGFR-tyrosine kinase inhibitors as first-line treatment for 
metastatic clear-cell renal cell carcinoma (BIONIKK): a 
biomarker-driven, open-label, non-comparative, 
randomised, phase 2 trial. Lancet Oncol 23(5): 612-624, 
2022. DOI: 10.1016/S1470-2045(22)00128-0

22 	Motzer RJ, Banchereau R, Hamidi H, Powles T, McDermott D, 
Atkins MB, Escudier B, Liu LF, Leng N, Abbas AR, Fan J, 
Koeppen H, Lin J, Carroll S, Hashimoto K, Mariathasan S, 
Green M, Tayama D, Hegde PS, Schiff C, Huseni MA, Rini B: 
Molecular subsets in renal cancer determine outcome to 
checkpoint and angiogenesis blockade. Cancer Cell 38(6): 
803-817.e4, 2020. DOI: 10.1016/j.ccell.2020.10.011

23 	Oki M, Ohba K, Mukae Y, Matsuda T, Nakanishi H, Mitsunari 
K, Matsuo T, Mochizuki Y, Imamura R: Comparison of the use 
of immune checkpoint inhibitor/tyrosine kinase inhibitor 
and tyrosine kinase inhibitor alone for patients with low risk 
metastatic renal cell carcinoma. In Vivo 39(6): 3445-3452, 
2025. DOI: 10.21873/invivo.14142


