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Abstract
Background: Nivolumab and cabozantinib are currently approved agents in 
metastatic renal cell carcinoma (mRCC) but there are no data available for pa-
tients progressing to both treatments. The aim of this study was to compare active 
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1  |  INTRODUCTION

In 2020, approximately 431,000 new cases of kidney 
cancer were diagnosed worldwide, resulting in 179,000 
deaths.1 Renal cell carcinoma (RCC) is the most common 
type, accounting for almost 90% of kidney cancers, and 
the clear cell RCC (ccRCC) is the most frequent histology 
(70%– 90%).2 The Memorial Sloan Kettering Cancer Center 
(MSKCC) and the International Metastatic Renal Cell 
Carcinoma Database Consortium (IMDC) risk models 
are being used to predict the outcome of mRCC patients 
treated with systemic therapies.

Recently, two- phase III large trials compared 
nivolumab (antibody against programmed death 1 recep-
tor, PD- 1) or cabozantinib (multityrosine kinase inhibitor, 
TKI) versus everolimus, showing significant improvement 
in overall survival (OS) and objective response rate (ORR). 
Cabozantinib also improved progression- free survival 
(PFS) in comparison to everolimus. In both trials, patients 
may have previously received one or two TKIs.3– 5

Updates on the combination of anti- PD- 1 and anti- 
vascular endothelial growth factor receptor (VEGFR) have 
led to the design of new algorithms of care for mRCC.6,7 
In particular, pembrolizumab together with axitinib (PA) 
is now one of the recommended front- line/treatment- 
naïve therapies for mRCC according to the results of 
KEYNOTE- 426. In this phase III trial, PA was compared 

with sunitinib in previously untreated mRCC patients.8 
Benefits of this combination appeared to be independent 
of IMDC prognostic subgroups and programmed death- 
ligand 1 (PD- L1) expression.8 Another combination, 
nivolumab and cabozantinib (NC), is currently recom-
mended as front- line therapy for mRCC based on results 
from the CheckMate 9ER study.7 This trial showed supe-
riority of NC over sunitinib in the first- line (1 L) setting 
regardless of PD- L1 expression, and efficacy benefits were 
consistent across IMDC subgroups.9

Randomized trials of axitinib plus avelumab (anti- 
PD- L1) and bevacizumab plus atezolizumab (anti- PD- L1) 
have also been conducted in the 1  L setting.10,11 These 
combinations were tested against sunitinib achieving their 
pre- defined PFS co- primary endpoint, although no statis-
tical significance in OS was recorded. Some exploratory 
analysis with extended follow- up confirmed long- term 
efficacy and safety, but final OS data are still awaited.11,12 
A further immunotherapy (IO)/TKI combination was 
evaluated in the CLEAR study, where patients with un-
treated advanced RCC were enrolled to receive lenvatinib 
plus pembrolizumab or lenvatinib plus everolimus, or else 
sunitinib alone. The IO/TKI combination was associated 
with significantly longer PFS (primary endpoint) and OS 
than sunitinib.13

Moreover, the anti- cytotoxic T- lymphocyte antigen 
4 (CTLA- 4) ipilimumab combined with nivolumab 

therapeutic options and best supportive care (BSC) after progression to nivolumab 
and cabozantinib in mRCC.
Methods: In this retrospective study, we selected 50 patients from eight Italian 
centers. The primary endpoint of the study was the overall survival (OS) of pa-
tients on active treatment versus BSC. Secondary endpoints were the progression- 
free survival (PFS) and objective response rate (ORR). The efficacy of active 
therapy was also investigated.
Results: After progression to both nivolumab and cabozantinib, 57.1% of pa-
tients were given active treatment (mainly everolimus and sorafenib) while 42.9% 
received BSC. The median OS was 13 months (95% CI: 4- NR) in actively treated 
patients and 3 months (95% CI: 2– 4) in BSC patients (p = 0.001). Patients treated 
with sorafenib had better disease control than those treated with everolimus (sta-
ble disease: 71.4% vs. 16.7%, progression disease: 14.3% vs. 58.3%; p = 0.03), with 
no significant differences in PFS (5 and 3 months, 95% CI: 1– 6 vs. 2– 5; p = 0.6) 
and OS (12 and 4 months, 95% CI: 3- NR vs. 2- NR; p = 0.2).
Conclusion: After treatment with both nivolumab and cabozantinib, the choice 
of a safe active systemic therapy offered better outcomes than BSC.
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(IN) was investigated in the phase III CheckMate214 
trial.14,15 At a 4- year median follow- up, only the IMDC 
intermediate-  and poor- risk groups benefited from the 
IN regimen.7,8,12

Despite these encouraging results, many patients 
require subsequent therapies after discontinuation of 
front- line immune checkpoint inhibitor (ICI) based com-
binations.16 Therefore, additional data to clarify the op-
timal strategy are mandatory, and the most appropriate 
treatment patterns in fourth line (4 L) and beyond settings 
need to be investigated.

While the European Society of Medical Oncology 
(ESMO) has provided guidelines for the choice of treat-
ment in the first, second, and third lines,6,7 there is no solid 
evidence on how to select the best treatment beyond the 
third line. Although RECORD- 1, METEOR, and TIVO- 3 
studies involved patients receiving everolimus or cabozan-
tinib as fourth- line (4 L) therapy, results were ill defined 
owing to the small number of patients enrolled.4,5,17,18

In this complex scenario, we report the findings of our 
retrospective analysis of mRCC patients treated before the 
approval of 1 L-  anti- PD1 based combination, aiming to 
compare active treatments to BSC after disease progres-
sion to nivolumab and cabozantinib.

2  |  MATERIALS AND METHODS

2.1 | Study population

We retrospectively collected data of mRCC patients pro-
gressed to both nivolumab and cabozantinib, and sub-
sequently undergoing active treatment or BSC in eight 
Italian referral centers adhering to the Meet- Uro group, 
between October 2017 and January 2020. Inclusion crite-
ria were as follows: age ≥ 18 years old, histologically con-
firmed diagnosis of RCC, evidence of metastatic disease, 
and history of disease progression after previous lines of 
treatment with nivolumab and cabozantinib. Baseline 
data were collected after initial mRCC diagnosis and prior 
to systemic therapy initiation.

Patients were stratified into three risk groups (favor-
able, intermediate, and poor) according to the MSKCC 
prognostic model19 proposed and validated before the ad-
vent of targeted agents. This model is based on five inde-
pendent risk factors: low Karnofsky Performance Status 
(KPS, <80%), low serum hemoglobin (less than the lower 
limit of normal), high lactate dehydrogenase (LDH, >1.5× 
upper limit of normal), high corrected serum calcium 
(>10  mg/dl), and time from diagnosis to systemic treat-
ment less than 1 year. The favorable- risk group includes 
patients with no risk factors, the intermediate- risk group 
comprises patients with one or two risk factors, while the 

poor- risk group includes patients with three and more risk 
factors.

2.2 | Assessment and clinical outcomes

Tumor response evaluation was generally performed 
by spiral chest and abdomen computed tomography ap-
proximately every 3 months, or before if progression was 
suspected, in line with local clinical practice. Disease pro-
gression was assessed either radiologically or clinically, 
if imaging was not available due to rapid clinical pro-
gression of the disease. The best response during active 
treatment was radiologically estimated according to the 
Response Evaluation Criteria in Solid Tumors (RECIST) 
version 1.1.20 The primary endpoint of the study was OS 
of patients on active treatment and BSC. Secondary end-
points were tumor response, PFS, and OS of patients on 
active treatment, who were administered sorafenib and 
everolimus.

OS was defined as time from active treatment or BSC 
initiation to death from any cause or censored at the time 
of last follow- up. PFS was defined as the time from active 
treatment or BSC initiation until date of first evidence of 
disease progression or death from any cause. Tumor re-
sponse was defined as the proportion of patients with the 
best overall response determined as complete response 
(CR), partial response (PR), or stable disease (SD).20 ORR 
and progressive disease (PD) were assessed per RECIST 
version 1.1.20 For patients treated with nivolumab, im-
mune (i)- RECIST was used to confirm PD.21 The Kaplan– 
Meier method was performed to estimate OS and PFS. The 
median of each endpoint was calculated with their 95% 
confidence intervals (CI). For other parameters, quanti-
tative variables were summarized using descriptive sta-
tistics, and categorical variables were summarized using 
numbers and percentages. A two- sided p < 0.05 was con-
sidered statistically significant. All statistical analyses 
were carried out using STATA, version 12.0; StataCorp. 
This study was conducted in compliance with the ethical 
standards recommended by the Declaration of Helsinki, 
and was approved by the Comitato Etico Regionale for 
clinical experimentation of the Tuscany Region (Italy) 
Area Vasta Centro Section, number:16813_oss. The deci-
sion to participate in this study was voluntary, and written 
informed consent required by the Ethics Committees was 
obtained from all participants.

3  |  RESULTS

Data from 50 mRCC patients were retrospectively col-
lected from eight referral centers. The median age was 
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65 years and 78% of patients were male. The majority of 
patients (86%) were classified as intermediate and poor 
risk at diagnosis. Overall, 78% of patients had undergone 
nephrectomy and 82% had clear cell histology. The lungs 
were the most frequent site of metastatic disease in the 
general population (72%) and in patients referred to BSC 
(86.4%), while bone metastases were prevalent in actively 
treated patients (67.9%). Sunitinib (66%), nivolumab (60%), 
and cabozantinib (52%) were the most widely used agents 
in the first- , second- , and third- line settings, respectively.

Patients progressing to both nivolumab and cabozan-
tinib received BSC (44%) or active treatment (56%), in-
cluding everolimus (26%), sorafenib (14%), sunitinib (8%), 
high- dose interleukin- 2 (IL- 2) (4%), or lenvatinib plus 
everolimus (2%). In the BSC group, five patients received 
cabozantinib as 4  L therapy and one patient received 
cabozantinib in sixth line (6 L) while in the active group, 
seven patients received cabozantinib in 4  L. In the BSC 
group, one patient received nivolumab as 4  L therapy, 
and in the active group, no patients were administered 
nivolumab as 4 L or subsequent systemic therapy. Finally, 
almost all patients in the BSC group had an ECOG PS of 
2 (95.5%) versus 14.3% of patients who were given active 
treatment. Patient characteristics are detailed in Table 1.

As outlined in Table  2 and Figure  1, the median OS 
was 8 (95% CI: 3– 13) and 2 months (95% CI: 2– 4) in pa-
tients undergoing active treatment and BSC, respectively 
(p  <  0.001). Regarding efficacy outcomes of subsequent 
treatments, patients treated with sorafenib showed better 
disease control than those treated with everolimus (SD 
83.3% and 20%, PD 16.7% and 80%; p = 0.02). No signif-
icant difference in PFS (5 and 3 months, 95% CI: 1– 6 vs. 
2– 5; p = 0.6) and OS (12 and 4 months, 95% CI: 3- NR vs. 
2- NR; p = 0.2) was observed (Table 3),

4  |  DISCUSSION

A systemic treatment beyond the 3 L is currently offered 
to a large number of mRCC patients, nevertheless the op-
timal therapy for the fourth and subsequent lines remains 
unknown. This is partially due to the exclusion of heav-
ily pre- treated patients from most clinical trials, which 
are predominantly arranged in the 1 and 2 L settings. The 
4 L setting has not been extensively investigated and these 
data are mostly from retrospective studies, which do not 
include patients who progressed to both nivolumab and 
cabozantinib.4,5,16,17,22– 25

In our study, survival outcomes were in line with those 
reported by IMDC for a largely heterogeneous patient 
population (n  =  594; OS  =  12.8  months) receiving dif-
ferent targeted agents in the 4 L treatment.26 Similar sur-
vival data were recorded by Ralla et al. in a retrospective 

German study, with a median OS of 10.5 months in pa-
tients administered a 4 L therapy (n = 56) and 6.2 months 
for those on a fifth- line (5 L) therapy (n = 25) (IQR 3.1– 
23.8).27,28 Notably, our analysis included more than 25% 
of patients treated beyond the 4  L setting. Recently, 
Cerbone et al. conducted a retrospective study on heavily 
pre- treated mRCC patients undergoing systemic therapy 
after cabozantinib failure. These authors found an OS of 
7.7 months and an ORR of 8.7%, achieving PR in two pa-
tients on axitinib and two on ICIs.29

In agreement with previous reports, our findings 
show that everolimus is the most common 4  L and be-
yond treatment, followed by sorafenib.26 Everolimus 
was investigated in the phase III double- blind, random-
ized, placebo- controlled RECORD- 1 in patients who pro-
gressed under treatment with one or two TKIs, leading 
to improved PFS (4.0  months vs. 1.9  months; HR, 0.33; 
p  <  0.001).30 Based on this evidence, everolimus received 
approval as a potential systemic treatment in refractory 
settings.30 In clinical practice, everolimus is only given 
to highly therapy- refractory patients, due to the develop-
ment of more active agents in mRCC.23 Regarding the use 
of everolimus post ICI progression, there are currently 
no prospective data. Retrospective studies suggest its ef-
ficacy in patients requiring additional therapy after PD- 1/
PD- L1 blockade, although 1- year OS is poorer (27%) than 
with axitinib (67%) or sorafenib (61%).31,32 Nivolumab and 
cabozantinib are recommended in the 3  L setting,7 and 
available information on sorafenib as 4 L therapy does not 
cover any previous disease progression to both nivolumab 
and cabozantinib.17 Since there is no clear evidence to sug-
gest superiority of any treatment in the 4 L setting, choice 
will continue to be based on the drugs available and the 
best OS achieved with TKIs. Identification of those pa-
tients most likely to benefit from 4  L and further treat-
ments is critical to ensure the best possible outcomes. As 
shown in Table  1, PS appears to guide clinical manage-
ment, in fact, most patients in the BSC group have PS = 2. 
Based on our data, we suggest treating only patients with 
PS < 2 in the 4 L and 5 L settings. The discovery and use 
of novel biomarkers for therapy selection will, hopefully, 
allow determining the ideal treatment patterns in the 1 L, 
2 L, 3 L, 4 L and beyond settings. Of note, in our study, a 
considerable number of patients at intermediate/poor risk 
(82.1%) received four or more systemic therapies.

Our study has several limitations, including treat-
ment selection bias, lack of data on novel combinatorial 
regimens, small sample size, and its retrospective design. 
Nonetheless, to the best of our knowledge, this is the 
first retrospective analysis to include patients pre- treated 
with sequential novel agents, such as cabozantinib and 
nivolumab, providing further evidence on the benefits of 
4 L and beyond systemic therapies.
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T A B L E  1  Patients' baseline characteristics

All patients (50) Active (28) BSC (22) p value

Age

Median 65 63.5 65 0.7

Range 43– 85 44– 79 43– 85

Gender

Male 39 (78%) 23 (82.1%) 16 (72.7%) 0.4

Histology

Clear- cell RCC 41 (82%) 23 (82.1%) 18 (81.8%) 0.9

Previous surgery

Yes 39 (78%) 22 (78.6%) 17 (77.3%) 0.6

Site of metastasis

Lung 36 (72%) 17 (60.7%) 19 (86.4%) 0.03

Bone 30 (60%) 19 (67.9%) 11 (50%) 0.1

Lymph nodes 34 (68%) 16 (57.1%) 18 (81.8%) 0.1

Liver 27 (54%) 12 (42.9%) 15 (68.2%) 0.1

Other 34 (68%) 16 (57.1%) 18 (81.8%) 0.1

ECOG

0 8 (16%) 8 (28.6%) 0 <0.01

1 17 (34%) 16 (57.1%) 1 (4.5%)

>2 25 (50%) 4 (14.3%) 21 (95.5%)

MSKCC score

Good 7 (14%) 5 (17.9%) 2 (9.1%) 0.3

Intermediate- poor 43 (86%) 23 (82.1%) 20 (90.9%)

First- Line Therapy

Sunitinib 33 (66%) 16 (57.1%) 17 (77.3%) 0.3

Pazopanib 13 (26%) 10 (35.7%) 3 (13.6%)

Other 4 (8%) 2 (7.2%) 2 (9.1%)

Second- line

Cabozantinib 11 (22%) 6 (21.4%) 5 (22.7%) 0.9

Nivolumab 30 (60%) 18 (64.3%) 12 (54.5%)

Other 9 (18%) 4 (14.3%) 5 (22.8%)

Third line

Cabozantinib 26 (52%) 15 (53.6%) 11 (50%) 0.9

Nivolumab 19 (38%) 10 (35.7%) 9 (40.9%)

Other 5 (10%) 3 (10.7%) 2 (9.1%)

Line of treatment after cabozantinib and nivolumab

4 37 (74%) 21 (75%) 16 (72.7%) 0.6

5 11 (22%) 7 (25%) 4 (18.2%)

>5 2 (4%) 0 2 (9.1%)

Treatment after cabozantinib and nivolumab
BSC 22 44%
IL- 2 HD 2 4%
everolimus 13 26%
lenvatinib+eve 1 2%
sorafenib 7 14%
sunitinib 4 8%
other 1 2%

Abbreviations: BSC, Best Supportive Care; ECOG PS, Eastern Cooperative Oncology Group Performance Status; IL2- HD, High Dose Interleukin 2; MSKCC 
score, Memorial Sloan– Kettering Cancer Center; RCC, Renal Cell Carcinoma PD, progressive disease.
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Prospective data and study design to explore this ther-
apeutic setting are compulsory. As of today, an increasing 
number of clinical trials, summarized in Table 4, have re-
cruited patients in the 4 L and beyond setting. It will be of 
interest to evaluate the clinical results from the different 
therapeutic sequences used, and which of these lead to 
survival improvements. However, the considerable vari-
ability in tumor biology across patients and tumor types 
calls for the recognition of biomarkers to warrant patient 
selection.

5  |  CONCLUSIONS

Compared with BSC, active systemic therapy appears to 
offer an OS advantage in patients receiving nivolumab 
and cabozantinib. Both sorafenib and everolimus are pos-
sible treatment options, although in these patients it can-
not be determined which one is superior. Further studies 
are required to identify the optimal drug combination, ap-
propriate timing of administration, and best therapeutic 

sequence in mRCC patients. In the meantime, ongoing 
research will shed light on the mRCC treatment para-
digm and help elucidate the preferred agent.
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