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Abstract
Background: Immune checkpoint inhibitor/tyrosine kinase inhibitor (ICI/TKI) 
combinations are a new standard of care for the initial treatment of metastatic 
renal cell carcinoma (mRCC). Their efficacy and toxicity beyond the first- line set-
ting remain poorly defined.
Methods: We retrospectively reviewed charts for 85 adults with mRCC of any 
histology receiving combination of ICI/TKI in any line of treatment at two 
academic centers as of 05/01/2020. We collected clinical, pathological, and 
treatment- related variables. Outcomes including objective response rate (ORR), 
progression- free survival (PFS), and toxicity were analyzed via descriptive statis-
tics and the Kaplan– Meier method.
Results: Patients received pembrolizumab, nivolumab, avelumab, or nivolumab– 
ipilimumab, with concurrent use of sunitinib, axitinib, pazopanib, lenvatinib, or 
cabozantinib. Thirty- three patients received first- line ICI/TKI therapy, while 52 
received ≥ second- line ICI/TKI. The efficacy of ICI/TKI therapy decreased with 
increasing lines of treatment (ORR: 56.7%, 37.5%, 21.4%, and 21%; median PFS 
[mPFS]: 15.2, 14.2, 10.1, and 6.8 months, for first, second, third, and ≥ fourth line 
therapy, respectively). In the ≥ second- line setting, ICI/TKI was most useful in 
patients who received ICI only, with an ORR of 50% and a mPFS of 9.1 months. 
Efficacy was limited in patients who received both TKI and ICI previously, with 
an ORR of 20% and a mPFS of 5.5 months. Overall, ≥ second- line ICI/TKI was 
tolerable with 25 of 52 (52%) patients developing grade ≥3 adverse events.
Conclusions: ICI/TKI combination therapy is feasible and safe beyond the first- 
line setting. Prior treatment history appears to impact efficacy but has a lesser 
effect on safety/tolerability.
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1  |  INTRODUCTION

In 2019, the US Food and Drug Administration (FDA) 
approved both pembrolizumab- axitinib and avelumab- 
axitinib for the first- line (1L) treatment of metastatic 
renal cell carcinoma (mRCC). Each regimen consists of 
an immune checkpoint inhibitor (ICI) targeting either the 
programmed cell death protein 1 (PD- 1, pembrolizumab) 
or its ligand (PD- L1, avelumab) in combination with ax-
itinib, a tyrosine kinase inhibitor (TKI) targeting the vas-
cular endothelial growth factor pathway. As such, these 
regimens represent rationally designed novel therapeutic 
combinations built upon earlier work showing individual 
efficacy of each class of drugs in RCC.1– 8 The FDA approv-
als were based on impressive clinical benefits seen in the 
Keynote- 426 and Javelin Renal 101 trials, with an unprec-
edentedly high objective response rate (ORR) of 52.5%– 
59.3% and median progression- free survival (mPFS) 
around 13.8– 15.1 months.9– 12 Since then, additional ICI/
TKI combinations such as nivolumab– cabozantinib and 
pembrolizumab- lenvatinib have been assessed in phase 
III clinical trials and consistently showed high efficacies 
in mRCC.13,14 As a result, nivolumab– cabozantinib was 
approved by the FDA in 2020, while pembrolizumab- 
lenvatinib gained FDA approval in 2021. An overview of 
the four ICI/TKI combinations seems to show compara-
ble clinical outcomes, including ORR, PFS, and overall 
survival (OS) advantages over sunitinib, except avelumab- 
axitinib, which is yet to demonstrate an OS benefit.

While ICI/TKI combinations have emerged as new 
1L options for mRCC, it remains unclear how such com-
binations fit into the larger landscape of mRCC man-
agement, both in the 1L setting and beyond. Indeed, the 
most current iteration of the National Comprehensive 
Cancer Network Guidelines for mRCC lists 10 distinct 
1L treatment options, and 14 recommended subsequent- 
line options.15 This growing abundance of therapies has 
highlighted the dearth of prospective trial data compar-
ing these various options and has ultimately compounded 
the lack of clarity regarding optimal treatment selection 
and sequencing in this disease. More importantly, it is 
plausible that ICI refractory patients may benefit from 
continuing ICI at the time of progression due to immu-
nomodulatory effects of TKIs. The concept is supported 
by two early phase clinical trials showing impressive ORR 
of lenvatinib- pembrolizumab and tivozanib– nivolumab 
in ICI- pretreated patients.16,17 The numerically higher 
ORR of ICI/TKI combinations (55.8%– 62%) compared to 

histological data of second- line (2L) TKI alone (18%– 27%) 
suggest a synergy between ICI and TKI. Given the rela-
tive novelty of ICI/TKI combinations, very little is known 
about these regimens outside of recently reported clinical 
trials, and there remains a lack of knowledge to date re-
garding their use beyond the 1L setting (i.e., ≥2L). Herein, 
we aim to study the efficacy and toxicity of ICI/TKI com-
bination therapy in real- world clinical practice in an effort 
to further improve the outcomes of patients with mRCC.

2  |  METHODS

2.1 | Patient population

We retrospectively collected data between 05/01/2015 
and 05/01/2020 from The Ohio State University 
Comprehensive Cancer Center (OSU) and the University 
of Washington (UW)— Seattle Cancer Care Alliance. The 
study was approved by the Institutional Review Board and 
Ethics Committee at both institutions, and patient consent 
was waived. We collected data on 85 patients with mRCC 
of any histology who were at least 18  years of age and 
who had received at least two lines of ICI- based systemic 
therapy, consisting of either pembrolizumab, nivolumab, 
avelumab, or nivolumab– ipilimumab, with concurrent 
TKI use including one of sunitinib, axitinib, pazopanib, 
lenvatinib, or cabozantinib. Although our study focused 
on ≥2L use of ICI/TKI, patients who received 1L ICI/TKI 
treatment were included as a comparison group. Patients 
were excluded if they received ICI/TKI therapy elsewhere.

2.2 | Data and outcomes

Clinical data including patient demographics, histo-
logic subtype, International Metastatic RCC Database 
Consortium (IMDC) risk group, RCC treatment history, 
ICI/TKI regimen, and line of therapy were recorded. 
Measurements of ORR, PFS, and safety/toxicity were 
used for the assessment of clinical outcomes. ORR was 
defined as best response by complete response (CR) and 
partial response (PR), while treatment response was 
evaluated by medical oncologists based on RECIST 1.1 
criteria. Patients without measurable diseases were ex-
cluded from ORR analysis. PFS was defined as the time 
of ICI/TKI therapy initiation to the date of radiographic 
disease progression or death from any cause. For patients 
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who had not yet progressed but were switched to an-
other therapy (e.g., due to toxicity), PFS was censored at 
the date of the last evaluable tumor assessment prior to 
the treatment change. Safety and tolerability were deter-
mined by related descriptions in chart review and were 
assessed for grade ≥3 treatment- related adverse events 
(AEs) based on the Common Terminology Criteria for 
Adverse Events Version 5.0.

2.3 | Statistical analysis

Details regarding demographics, disease, treatment, and 
toxicity characteristics were summarized by descrip-
tive statistics. PFS was estimated using a Kaplan– Meier 
survival curve. The Cochran- Armitage trend test and 
Wilcoxon trend test were performed to assess the associa-
tion of the lines of ICI/TKI treatment with ORR and PFS 
outcomes, respectively. All statistical procedures were 
performed using SAS 9.1 software (SAS, Inc.).

3  |  RESULTS

3.1 | Patient characteristics

A total of 85 patients with mRCC were included, of which 
65 were from OSU and 20 were from UW. Thirty- three 
patients (39%) received 1L ICI/TKI and 52 patients (61%) 
received ≥2L ICI/TKI. The median follow- up time was 
11.3 months (range 1.7– 66.0 months). Clinicopathological 
characteristics for the cohort are presented in Table 1. The 
median age was 60 years (interquartile range [IQR], 53.3– 
64.6) for the entire cohort, 60.5 years (IQR, 55.9– 65.6) for 
patients with 1L ICI/TKI treatment, and 57.9 years (IQR, 
51.1– 63.9) for patients with ≥2L ICI/TKI treatment. The 
majority of the patients were male (81%, N  =  69) and 
the most common histology was clear cell (79%, N = 67), 
while 12 (21%) patients had non- clear cell RCC, including 
five papillary type, one chromophobe type, one transloca-
tion type, and five unclassified type.

In total, 20 patients (24%) were under favorable risk 
by IMDC criteria, 46 (54%) were intermediate risk, 17 
(20%) were poor risk, and risk category was unknown 
for two patients (2%) due to missing data. The majority 
of the patients had undergone prior nephrectomy (75.3%, 
N  =  64). The three most common metastatic sites were 
lung (51.8%), lymph node (38.8%), and bone (23.5%).

Table 2 shows the details of the seven different ICI/TKI 
combination treatments used in the patient population. In 
the 1L setting, 28 (84.8%) patients received either pembroli-
zumab/axitinib or avelumab/axitinib. In the ≥2L setting, 43 
(82.6%) patients received either nivolumab– cabozantinib, 

nivolumab– axitinib, or pembrolizumab- axitinib. The me-
dian number of prior lines of therapy was 2 (range, 1– 
10; IQR, 1– 3). Prior to ICI/TKI combination therapy, 10 
(19.2%) patients received dual- ICI therapy with anti- PD1 
plus anti- CTLA4 antibodies (i.e., nivolumab and ipilim-
umab), 27 (51.9%) patients received TKI and ICI sequen-
tially, and 15 (29%) patients received TKI only.

3.2 | Efficacy

All 85 patients were eligible for PFS analysis with a mPFS 
of 11.6 months (95% CI, 8.5– 14.5), while 79 (93%) patients 
had measurable diseases for ORR analysis, including 29 
patients in the 1L setting and 50 patients in the ≥2L set-
ting. A total of two CRs and 28 PRs were observed in the 
overall patient population. ICI/TKI had an ORR of 56.7% 
in the 1L setting, as compared to an ORR of 26.5% in the 
≥2L setting. The efficacy of ICI/TKI therapy was nega-
tively associated with the number of lines of treatment, 
for example the ORRs for 1L, 2L, third- line, and ≥ fourth 
line therapies were 56.7%, 37.5%, 21.4%, and 21.0%, re-
spectively (p trend <0.01). We also observed an analogous 
trend with decreasing PFS with increasing lines of ther-
apy (p trend <0.01) with a mPFS of 15.2, 14.2, 10.1, and 
6.8 months, respectively (Table 3; Figure 1).

We attempted to assess the efficacy of ICI/TKI in non- 
clear RCC. Three out of the four patients who received 1L 
and six out of the eight patients who received ≥2L ICI/
TKI had evaluable responses. The ORRs were 0 and 33% (2 
PRs), respectively. We then performed stratified analyses 
based on prior treatment exposure. In TKI- naïve patients 
with prior ICI- only therapy (nivolumab and ipilimumab), 
the ORR was 50% with a mPFS of 9.1 months (95% CI, 
4.8— not reached). Conversely, in ICI- naïve patients with 
prior TKI- only exposure, the ORR was 20% with a mPFS 
of 13.3 months (95% CI, 2.5— not reached). In patients 
who had both prior TKI and ICI exposure followed by ≥2L 
TKI/ICI combination, the ORR was 20.8% with a mPFS of 
5.5 months (95% CI, 3.2– 6.9) (Table 4; Figure 2).

3.3 | Safety of ≥2L ICI/TKI

Of the 52 patients who received ≥2L ICI/TKI, 27 (52%) had 
grade 3 or higher AEs. The most common ≥G3 AEs were 
anorexia (13.5%), diarrhea and hypertension (11.5% each), 
and fatigue (9.6%) (Table  5). Seventeen (32.7%) patients 
stopped ≥2L ICI/TKI for disease progression or death, 
while eight (16%) patients had to discontinue treatment 
due to ≥G3 AEs. AE rates of G3 or higher by the line of 
treatment were 62.5% (second line), 50% (third line), and 
45% (≥ fourth line).
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4  |  DISCUSSION

This study is the largest case series to date examining 
off- label use of ≥2L ICI/TKI in patients with mRCC. Our 
data suggest that ≥2L ICI/TKI is tolerable and feasible in 
salvage treatment of mRCC, and therefore warrants fur-
ther investigations in larger clinical trials. The retrospec-
tive data from two major United States academic centers 
adds to the growing body of literature endorsing this 
approach.18– 20

The treatment of mRCC is evolving from single- agent 
therapy to dual- agent therapy now. A recent meta- analysis 
showed that immune- based dual- agent therapy tripled 
the CR rates and decreased the death risk by 26% in the 

first- line setting, compared with TKI alone.21 The concept 
of ICI/TKI combination was first explored by combining 
PD- 1/PD- L1 inhibitors plus a first- generation TKI, such 
as pembrolizumab- pazopanib, nivolumab– sunitinib, 
and nivolumab– pazopanib.20,22 Although the efficacy 
was promising, 70%– 90% patients experienced ≥G3 tox-
icities, leading to treatment discontinuation in approx-
imately 20% of patients. Therefore, further development 
of these combinations was abandoned. Keynote- 426 
(pembrolizumab- axitinib), Javelin Renal 101 (avelumab- 
axitinib), CheckMate- 9ER (nivolumab– cabozantinib), 
and CLEAR trial (pembrolizumab- lenvatinib) were the 
pivotal trials that changed the standard practice of 1L 
therapy for mRCC, which adopted PD- 1/PD- L1 inhibitors 

Parameters Total (%) 1L (%) ≥2L (%)

Number 85 33 52

Median age (range) 60 (25.7– 82.2) 60.5 (37.6– 82.2) 57.9 (25.7– 76.6)

Sex

Male 69 (81.1) 26 (78.8) 43 (82.7)

Female 16 (18.9) 7 (21.2) 9 (17.3)

Histology

Clear cell 67 (78.8) 27 (81.8) 40 (76.9)

Non- clear cell 12 (14.1) 4 (12.1) 8 (15.4)

Papillary 5 (5.9) 0 5 (9.6)

Chromophobe 1 (1.2) 0 1 (1.9)

Translocation 1 (1.2) 0 1 (1.9)

Unclassified 5 (5.9) 4 (12.1) 1 (1.9)

Unknown 6 (7.1) 2 (6.1) 4 (7.7)

IMDC risk group

Favorable 20 (23.5) 5 (15.2) 15 (28.8)

Intermediate 46 (54.1) 19 (57.5) 27 (51.9)

Poor 17 (20) 9 (27.3) 8 (15.4)

Unknown 2 (2.4) 0 (0) 2 (3.8)

Nephrectomy

Yes 64 (75.3) 21 (63.6) 43 (82.7)

No 21 (24.7) 12 (36.4) 9 (17.3)

Metastatic site

Lymph node 33 (38.8) 13 (39.4) 20 (38.5)

Lung 44 (51.8) 14 (42.4) 30 (57.7)

Liver 13 (15.3) 6 (18.2) 7 (13.5)

Bone 20 (23.5) 10 (30.3) 10 (19.2)

CNS 6 (7) 2 (6.1) 4 (7.7)

Muscle 4 (4.7) 1 (3) 3 (5.8)

Local tumor bed 3 (3.5) 1 (3) 2 (3.8)

Other kidney 11 (12.9) 8 (24.2) 3 (5.8)

Others 13 (15.3) 6 (18.2) 7 (13.5)

Abbreviations: 1L, first line; 2L, second line; IMDC, International Metastatic RCC Database Consortium; 
CNS, central nervous system.

T A B L E  1  Patient characteristics
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plus a second- generation TKI and showed good efficacy 
with acceptable toxicities.9,10,13,14 Those trial data showed 
ORR of 52.5%– 71% and mPFS of 13.8– 23.9 months in the 
1L setting. Our real- world upfront ICI/TKI experience 
demonstrates similar results in the 1L setting with an ORR 
of 56.7% and a mPFS of 15.2 months, comparable to those 
previously reported clinical trials.

Our study provides important evidence to guide ≥2L 
ICI/TKI therapy for metastatic RCC patients. Overall, 
we observed that ICI/TKI combination therapy demon-
strated promising efficacy in the ≥2L setting. The ORR of 
our study was 37.5% for the second- line and 27% for all 
subsequent lines combined, which is numerically simi-
lar or higher than the ORRs observed by other standard 
of care options in the 2L setting (43% for lenvatinib plus 

everolimus, 25% for nivolumab, 23% for axitinib, and 17% 
for cabozantinib).4,23– 25 The ORR is lower than that from 
a recently published retrospective series by Laccetti et al., 
which consisted of 48 mRCC patients who received ≥2L 
ICI/TKI in which an ORR of 51% was observed.19 This 
difference in ORR may be due to differences in 1L thera-
pies utilized. For example, in the Laccetti et al. study, most 
patients received 1L TKI or ICI monotherapy before ≥2L 
TKI/ICI combination therapy, whereas almost half of the 
patients in our study had already received both TKI and 
ICI therapies sequentially. Unfortunately, further compar-
isons based on lines of therapy or treatment exposure are 
not possible because this information was not reported by 
Laccetti et al.

As expected, the current cohort demonstrated that 
the efficacy of ICI/TKI decreased with increasing lines 
of therapy, which could correlate with the accumulation 
of treatment- related resistance by tumor genetic or epi-
genetic alterations. We observed a dismal PFS curve for ≥ 
fourth line group which is distinct from the other groups. 
This observation could be informative in clinical decision- 
making, where clinical trials with novel agents should be 
strongly considered rather than continued FDA- approved 
treatments.

Efficacy analyses based on prior treatment exposure 
are valuable to direct appropriate sequential treatment. 
For example, it is unclear whether patients will bene-
fit more from upfront ICI/TKI followed by nivolumab– 
ipilimumab or vice versa. The ICI combination of 
nivolumab– ipilimumab is a standard 1L option in mRCC 
with a reported ORR of 42%, and it is also frequently used 
off- label in the ≥2L setting. In our cohort, 2L ICI/TKI in-
duced an impressive ORR of 50% with a durable mPFS 
of 9.1 months in the subgroup of patients (n = 10) who 
had previously only received 1L nivolumab– ipilimumab 
and were therefore TKI naive. These results are consistent 
with the results of a phase II study of ≥2L pembrolizumab- 
lenvatinib in ICI- pretreated patients, which demonstrated 
an ORR of 55.8% and a mPFS of 12.2 months.17 In con-
trast, ≥2L nivolumab plus ipilimumab demonstrated an 

T A B L E  2  Treatment characteristics

Parameters Total (%) 1L (%) ≥2L (%)

ICI/TKI line of therapy

1 33 (38.8) 33 (100) 0 (0)

2 16 (18.8) 0 (0) 16 (18.8)

3 16 (18.8) 0 (0) 16 (18.8)

≥4 20 (23.6) 0 (0) 20 (23.6)

ICI/TKI regimen

Pembrolizumab– 
axitinib

28 (32.9) 20 (60.6) 8 (15.4)

Nivolumab– 
cabozantinib

21 (24.7) 1 (3) 20 (38.5)

Nivolumab– axitinib 17 (20) 2 (6.2) 15 (28.8)

Nivolumab– 
ipilimumab– 
cabozantinib

7 (8.2) 1 (3) 6 (11.5)

Avelumab– axitinib 9 (10.6) 8 (24.2) 1 (1.9)

Nivolumab– sunitinib 2 (2.3) 1 (3) 1 (1.9)

Nivolumab– 
lenvatinib

1 (1.3) 0 (0) 1 (1.9)

Abbreviations: ICI, immune checkpoint inhibitor; TKI, tyrosine kinase 
inhibitor.

Line of therapy
Patient 
no. CR PR SD PD

ORR 
(%)

First line 30 1 16 9 4 56.7

Second line 16 0 6 6 4 37.5

Third line 14 1 2 10 1 21.4

≥ Fourth line 19 0 4 9 6 21

Total 79 2 28 34 15 40

Note: Response not measurable in six patients, including three patients in first line.
Abbreviations: CR, complete response; ORR, objective response rate; PD, progressive disease; PR, partial 
response; SD, stable disease.

T A B L E  3  Objective response by line 
of therapy
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ORR of approximately 20% in ICI- pretreated patients with 
a mPFS of 4– 5 months.26– 30 Taken together, these results 
support the sequential use of 1L nivolumab– ipilimumab 
followed by 2L ICI/TKI therapy. The apparent synergy 
may be attributed to the immunomodulatory effects of 
TKI therapies which results in the resensitization of tu-
mors to ICI.31,32 Another subgroup that may derive ben-
efit from ≥2L ICI/TKI are those ICI- naïve patients who 
received prior TKI- only therapy. Although the ORR was 
20% in the ICI- naïve group (n  =  15), at last follow- up, 
eight (53.3%) patients had stable disease, resulting in a 
durable PFS (median  =  13.3  months). Our data suggest 
that the efficacy of ≥2L ICI/TKI was substantially reduced 
in patients who had previously been exposed to both TKI 

and ICI therapy with an ORR of only 20.8% and a mPFS of 
5.5 months, similar to previously reported efficacy metrics 
observed with ≥2L TKI monotherapy.24 Taken together, 
our data suggest that the type of prior treatment might 
have an impact on the effectiveness of ≥2L ICI/TKI. The 
patients who received either TKI or immunotherapy but 
not both appear more likely to derive benefit from ≥2L 
ICI/TKI.

The efficacy of ICI/TKI in patients with non- clear cell 
histology is unknown. There were 12 (21%) patients with 
non- clear cell RCC in our cohort, and only nine patients 
were available for measurement of treatment response. 
Only two patients who received ≥2L ICI/TKI had PRs and 
both responders had unclassified histology. Although we 

F I G U R E  1  Progression- free survival by lines of treatment

Prior therapy
Patient 
no. CR PR SD PD

ORR 
(%)

Nivolumab– ipilimumab 10 0 5 4 1 50.0

Sequential TKI and ICI 24 0 5 13 6 20.8

TKI alone 15 1 2 8 4 20.0

Note: Response not measurable in three patients.
Abbreviations: CR, complete response; ICI, immune checkpoint inhibitor; ORR, objective response rate; 
PD, progressive disease; PR, partial response; SD, stable disease; TKI, tyrosine kinase inhibitor.

T A B L E  4  Objective response in the 
≥ second line by the types of prior therapy
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did not observe objective response in the 1L setting, this 
sample size is too small to permit any substantive conclu-
sions to be drawn and hence warrants further evaluation.

Finally, our study suggested that ≥2L ICI/TKI was safe 
and tolerable. Fifty- two percent of the patients experienced 

≥G3 AEs during treatment of ≥2L ICI/TKI. The ≥ grade 
3 AE rate is lower than the rate of 71.2%– 82.4%, which 
was reported in the phase III trials of 1L ICI/TKI.9,10,13,14 
No new safety signals were detected. Only 21% of patients 
stopped treatment due to toxicity or intolerance, whereas 
the majority of the patients (60%) discontinued treatment 
due to progressive disease.

4.1 | Limitations

Our study has several limitations that must be acknowl-
edged. First, it is limited by the inherent biases related to 
the retrospective study design. The objective response and 
toxicity assessments were not as rigorous as prospective 
studies. Nevertheless, the nearly identical response rate 
and mPFS to those receiving 1L ICI/TKI therapy suggest 
comparable clinical outcomes as observed in prospective 
studies. Second, the modest sample size did not allow us 
to further evaluate the data stratified by different ≥2L ICI/
TKI combinations, to perform statistical comparisons 
among different subgroups, or to determine the impact 
of confounding factors. Although a trend test for efficacy 
by line of therapy was performed, our data are largely de-
scriptive. Third, we did not present OS as a study endpoint 

F I G U R E  2  Progression- free survival by prior treatment exposure

T A B L E  5  Incidence of Grade ≥3 AE (%)

Total (N = 52) 27 (52)

Decreased appetite 7 (13.5)

Diarrhea/colitis 6 (11.5)

Hypertension 6 (11.5)

Fatigue 5 (9.6)

Nausea/vomiting 4 (7.7)

Musculoskeletal 2 (3.9)

Hematology toxicity 2 (3.9)

Liver toxicity 2 (3.9)

Endocrine 1 (1.9)

Hand– foot syndrome 1 (1.9)

Mucositis 1 (1.9)

Dyspnea 1 (1.9)

Skin toxicity 1 (1.9)

Other 3 (5.8)
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because such analyses would be heavily biased due to 
heterogeneity of treatment and the timing of ICI/TKI 
initiation.

4.2 | Conclusion

Overall, our data suggest that ≥2L ICI/TKI is safe and 
feasible in the treatment of mRCC that has progressed 
following initial systemic therapy. The hypothesis gen-
erated from our retrospective study was that the clini-
cal benefit of salvage ICI/TKI was most pronounced in 
patients who had previously received either ICI or TKI 
treatment. In contrast, the clinical benefit of ≥2L ICI/
TKI in patients who had previously received both ICI 
and TKI treatments was modest. Phase III trials to ex-
amine optimal treatment sequences such as PEDIGREE 
(NCT03793166), CONTACT- 03 (NCT04338269), and 
TiNivo- 2 (NCT04987203) are currently ongoing.
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