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Abstract
Purpose Renal cell carcinoma is an aggressive disease with a high mortality rate. Management has drastically changed with 
the new era of immunotherapy, and novel strategies are being developed; however, identifying systemic treatments is still 
challenging. This paper presents an update of the expert panel consensus from the Latin American Cooperative Oncology 
Group and the Latin American Renal Cancer Group on advanced renal cell carcinoma management in Brazil.
Methods A panel of 34 oncologists and experts in renal cell carcinoma discussed and voted on the best options for managing 
advanced disease in Brazil, including systemic treatment of early and metastatic renal cell carcinoma as well as nonclear cell 
tumours. The results were compared with the literature and graded according to the level of evidence.
Results Adjuvant treatments benefit patients with a high risk of recurrence after surgery, and the agents used are pembroli-
zumab and sunitinib, with a preference for pembrolizumab. Neoadjuvant treatment is exceptional, even in initially unresect-
able cases. First-line treatment is mainly based on tyrosine kinase inhibitors (TKIs) and immune checkpoint inhibitors (ICIs); 
the choice of treatment is based on the International Metastatic Database Consortium (IMCD) risk score. Patients at favour-
able risk receive ICIs in combination with TKIs. Patients classified as intermediate or poor risk receive ICIs, without prefer-
ence for ICI + ICIs or ICI + TKIs. Data on nonclear cell renal cancer treatment are limited. Active surveillance has a place 
in treating favourable-risk patients. Either denosumab or zoledronic acid can be used for treating metastatic bone disease.
Conclusion Immunotherapy and targeted therapy are the standards of care for advanced disease. The utilization and sequenc-
ing of these therapeutic agents hinge upon individual risk scores and responses to previous treatments. This consensus reflects 
a commitment to informed decision-making, drawn from professional expertise and evidence in the medical literature.

Keywords Renal cell carcinoma · Consensus · Tyrosine kinase inhibitor · Vascular growth factor receptor · 
Immunotherapy · Metastatic disease
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Introduction

Renal cell carcinoma (RCC) is the most common form of 
kidney cancer and represents 2% of all malignancies glob-
ally as well as in Brazil (Kidney Cancer Statistics 2023; 
WHO 2023; Padala et al. 2020). Although RCC mortal-
ity has decreased in developed countries over the years 
(Siegel et al. 2023), it is still a relevant cause of death 
in Brazil; from 1996 to 2019, 54,013 individuals died of 
RCC, resulting in 1.13 deaths per 100,000 persons/year in 
this country (Mourão et al. 2022).

RCC is an aggressive condition for half of patients with 
local or locally advanced disease relapse (Sameh et al. 
2012; Correa et al. 2021). Fortunately, there are currently 
adjuvant treatment options with tyrosine kinase inhibi-
tors (TKIs) and immune checkpoint inhibitors (ICIs) for 
patients at high risk of recurrence (Sharma et al. 2018).

Survival rates of RCC patients depend on stage, and 
30% of patients in Brazil already have metastatic disease at 
diagnosis (Padala et al. 2020; Abreu et al. 2021; Bahado-
ram et al. 2022; Tran and Ornstein 2022). Treatment for 
metastatic disease has evolved in recent years due to the 
use of new immune combinations, such as ICIs or ICIs 
plus TKIs, which improve the response rate and overall 
survival (OS) (Rassy et al. 2020). However, identifying 
the best option in the first-line treatment setting as well as 
sequencing of systemic treatment in the current scenario 
are challenging.

This consensus provides an update on advanced RCC 
management from the previous expert panel recommenda-
tion of the Latin American Cooperative Oncology Group 
(LACOG) and the Latin American Renal Cancer Group 
(LARCG) published in 2020 (Soares et al. 2020).

Methods

The LACOG–Genitourinary Group (LACOG-GU) and 
the LARCG gathered 72 specialists in medical oncology 
and urology, chosen according to their expertise in RCC, 
to discuss and vote on the best management of RCC in 
Brazil. The results are divided into two papers; this paper 
includes systemic therapy and was voted on and discussed 
by 34 oncologists.

One author (A.S.) prepared the questions based on a lit-
erature review considering the most recent advances in the 
last three years, as the last consensus was from 2020 (Soares 
et al. 2020). This questionnaire included data on adjuvant 
and neoadjuvant therapies, metastatic disease, brain metas-
tasis, and osteoclast inhibitors; three other authors reviewed 
the questionnaire (F.S.M.M., K.T., and O.S.).

The oncologists received a link by email for individual 
access and response to a questionnaire comprising 112 
multiple-choice questions. Each question had an “abstain” 
option for those who felt unable to choose an answer; this 
vote was not counted.

An independent facilitator assembled the results, and 
based on the Delphi consensus methods, the answers chosen 
by at least 75% of the participants were considered to consti-
tute a consensus. A virtual meeting was held to discuss the 
questions that did not reach a consensus, and a second round 
of voting was carried out. Once again, the answers chosen 
by at least 75% of the participants were considered to consti-
tute a consensus; otherwise, the most voted was considered 
to indicate a recommendation. The complete questionnaire 
and the results are available in the Supplementary Material.

The chosen answers were confronted with evidence from 
medical literature and graded according to an adapted clas-
sification from the Oxford Levels of Evidence classification 
(CEBM 2009) (Tables 1 and 2).

Results

Adjuvant treatment

The utilization of adjuvant therapy in RCC is limited due 
to the absence of a globally accepted standard. Recent 

Table 1  Classification of the level of evidence, adapted from the 
Oxford classification 2009 (CEBM 2009)

Level of 
evidence

Characteristics

1a Systematic review of randomized clinical studies
1b Randomized clinical studies, nonrandomized clinical 

studies
2a Systematic review of cohort studies
2b Cohort studies or low-quality randomized clinical studies
3a Systematic review of case‒control studies
3b Case‒control studies
4 Case-series
5 Expert opinion

Table 2  Grade of recommendation, adapted from the Oxford Classifi-
cation 2009 (CEBM 2009)

Grade Characteristics

A Consistent level 1 studies
B Consistent level 2 or 3 studies or extrapolation from level 1 

studies
C Level 4 studies or extrapolation from level 2 or 3 studies
D Level 5 evidence or troublingly inconsistent or inconclusive 

studies of any level
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discoveries indicate a potential breakthrough, as pembroli-
zumab has improved OS in patients with a high risk of 
recurrence (Broderick 2023). It is important to note that this 
information is derived from a press release, and the detailed 
data are not yet accessible. Notably, the positive outcome 
was not disclosed to the panel members before they voted.

The panel recommends adjuvant treatment for the major-
ity of patients with node-positive clear cell renal cancer 
(ccRCC) (pTanyN + any grade) (recommendation; LE: 1b; 
GR: A) (Choueiri et al. 2021a) and only for a minority of 
patients with node-negative staging (≥ pT3N0 any grade) 
(recommendation; LE: 1b; GR: A) (Choueiri et al. 2021a; 
Powles et al. 2022). Patients with advanced ccRCC after 
nephrectomy and complete resection of all metastases 
(M1 NED—no evidence of disease), patients with locally 
advanced disease (pT3 or pT4), node-positive disease, high 
Fuhrman grade, or presenting sarcomatoid features have an 
increased risk of recurrence and seem to benefit the most 
from an adjuvant approach (Choueiri et al. 2021a; Leow 
et al. 2021). There are several nomograms for evaluating 
the risk of recurrence of RCC, but they showed low predic-
tion according to the results of prospective evaluation in the 
ASSURE trial (Haas et al. 2016).

The agents that showed positive results for adjuvant treat-
ment in selected patients with ccRCC ≥ pT3N0 of any grade 
included the ICI pembrolizumab and the vascular endothe-
lial growth factor (VEGFR) inhibitor sunitinib (recommen-
dation; LE: 1b; GR: A) (Choueiri et al. 2021a; Ravaud et al. 
2016). However, in most cases, pembrolizumab should be 
used instead of sunitinib, considering the toxicity associated 
with sunitinib (Haas et al. 2017; Ravaud et al. 2016).

The panel recommends pembrolizumab as adjuvant ther-
apy as follows:

• In node-positive ccRCC (pTanyN + any grade) (recom-
mendation; LE: 1b; GR: A) (Choueiri et al. 2021a)

• In most ccRCC pTanyNanyM1 NEDs of any grade, there 
is also a high risk for disease recurrence (recommenda-
tion; LE: 1b; GR: A) (Choueiri et al. 2021a)

• In a minority of node-negative ccRCC patients 
(pT2N0 + grade 4 Fuhrman and/or sarcomatoid features 
and > pT3N0 any grade) (recommendation; LE: 1b; GR: 
A) (Choueiri et al. 2021a; Powles et al. 2022)

The KEYNOTE-564 trial was the first phase III trial to 
demonstrate the benefits of adjuvant treatment with pem-
brolizumab in patients with metastatic RCC and an inter-
mediate to high risk of recurrence (Choueiri et al. 2021a; 
Powles et al. 2022). Pembrolizumab was associated with 
longer disease-free survival (DFS) (77.3% in the pembroli-
zumab group versus 68.1% in the placebo group, p = 0.002) 
(Choueiri et al. 2021a; Powles et al. 2022). Pembrolizumab 
has a manageable safety profile; however, it is important to 

follow patients because even though serious adverse events 
(AEs) are rare, they can be substantial and permanent. In 
the KEYNOTE-564 30-months follow-up analysis, 32% of 
patients in the pembrolizumab group versus 18% of patients 
in the placebo group presented grade 3 or worse AEs, with 
hypertension and increased alanine aminotransferase being 
the most frequent in the treated group; 21% of patients in the 
pembrolizumab group discontinued treatment due to AEs 
(Powles et al. 2022). A recent pooled analysis of phase III 
trials (n = 4125) evaluated the safety profile of pembroli-
zumab as an adjuvant treatment for different solid tumours, 
including RCC (Luke et al. 2022). The authors found grade 
3–5 treatment-related AEs at 16.3% (the most common were 
diarrhoea, increased alanine aminotransferase, and colitis), 
discontinued treatment at 15.8%, immune-mediated AEs and 
infusion reactions at 36.9%, and 4 deaths (Luke et al. 2022).

The IMmotion010 trial evaluated the effectiveness and 
safety of atezolizumab compared to a placebo when used 
as adjuvant therapy in patients with RCC at high risk of 
recurrence following surgical resection (Bex et al. 2022). 
In this study, the DFS was 57.2 months (Hazard ratio (HR) 
44.6, not evaluable (NE) ) for atezolizumab and 49.5 months 
(HR: 47.4, NE) for the placebo; however, these they were 
not significantly different between the groups (p = 0.495).

The results from the Checkmate 914 trial showed no ben-
efit of nivolumab plus ipilimumab compared to placebo in 
the adjuvant treatment of localized RCC after nephrectomy 
that is associated with a high risk of recurrence (Motzer et al. 
2023a). The median DFS for the combination therapy was 
not reached in the experimental group versus 50.7 months in 
the group treated with placebo (HR: 0.92; p = 0.53).

In the Prosper trial, the perioperative use of nivolumab 
versus observation in patients with ≥ T2 or TanyN + RCC 
resulted in similar recurrence-free survival (RFS) rates (HR: 
0.97; 95% confidence interval (CI): 0.74, 1.28; p = 0.43) but 
no significant difference in OS (HR: 1.48; 95% CI: 0.89, 
2.48; p = 0.93) (Allaf et al. 2022).

A recent meta-analysis evaluated different ICIs for adju-
vant treatment of RCC (Monteiro et al. 2023). The authors 
identified four clinical trials (n = 3407) assessing pembroli-
zumab, atezolizumab, nivolumab, and ipilimumab plus 
nivolumab; however, the improvement in DFS was only sta-
tistically significant in subgroup analysis for PD-L1-positive 
patients (HR:0.72; 95% CI:0.55, 0.94), intermediate-high 
risk patients (HR:0.77; 95% CI:0.63, 0.94), and patients with 
a sarcomatoid component (HR:0.66; 95% CI:0.43, 0.99), 
highlighting the importance of individual evaluation when 
deciding about adjuvant therapy.

Surveillance emerges as a viable recourse in scenarios 
where the criteria for administering pembrolizumab are 
absent.

The use of sunitinib is limited to stage III onwards 
but supported by a lower level of evidence compared to 
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pembrolizumab, with lack of benefits in OS and the presence 
of discordant outcomes between the S-TRAC trial and the 
ASSURE trial, associated with concerns regarding its toxic-
ity profile. In the S-TRAC trial; 306 patients with T ≥ 3 and/
or N + received the drug versus 304 treated with placebo, 
with a positive DFS result (its primary endpoint), p = 0.03, 
but no improvement in OS (Ravaud et al. 2016). In this trial, 
patients presented high toxicity and worsening of quality of 
life (Ravaud et al. 2016). In the ASSURE trial, conflicting 
DFS results were reported, and no improvement in OS (Haas 
et al. 2016).

Sunitinib should not be used as an adjuvant treatment 
in patients with non-ccRCC (consensus; LE: 1b; GR: A), 
as no benefit has been observed for disease with papillary, 
chromophobe, mixed, unclassified, or sarcomatoid features 
(Haas et al. 2016). In fact, no adjuvant treatment, includ-
ing sunitinib or pembrolizumab, should be prescribed for 
patients with non-ccRCC.

When using sunitinib as adjuvant therapy, the panel rec-
ommends starting with a full dose (consensus; LE: 1b; GR: 
A) (Ravaud et al. 2016; Haas et al. 2016). The panel only 
recommends adjusting the dose of sunitinib in patients with 
toxicity grade 2 (recommendation; LE: 5; GR: D), whereas 
in patients with toxicity grade 3, the treatment should be 
interrupted (consensus; LE: 5; GR: D). Concerns have been 
raised about the toxicity of sunitinib and the frequency of 
related AEs in both clinical trials, independent of efficacy 
(Ravaud et al. 2016; Haas et al. 2016). Sixty-six percent 
of patients from the ASSURE trial and 63.4% of patients 
from the S-TRAC trial experienced grade 3 or higher AEs; 
27.5% of patients with S-TRAC discontinued treatment due 
to AEs (Ravaud et al. 2016). A dose reduction partly allevi-
ated the adverse effects in the ASSURE clinical trial (Haas 
et al. 2016). Nevertheless, 55% of patients who started treat-
ment with lower doses experienced grade 3 AEs (Haas et al. 
2016).

Everolimus in the EVEREST trial (Ryan et al. 2022), 
sorafenib in the SORCE trial (Eisen et al. 2020), pazopanib, 
in the PROTECT trial (Motzer et al. 2021a), and axitinib, in 
the ATLAS trial (Gross-Goupil et al. 2018) were also evalu-
ated as adjuvant therapies in ccRCC for at least one year; 
however, they all failed to significantly improve DFS or OS.

Adjuvant treatment

The agents for adjuvant treatment are pembrolizumab and sunitinib, 
with a preference for pembrolizumab

Pembrolizumab should be used as adjuvant treatment in node-
positive ccRCC (pTanyN + any grade), in most ccRCC pTanyNa-
nyM1 NED any grade, but in a minority of node-negative 
ccRCC pT2N0 + grade 4 Fuhrman and/or sarcomatoid features, 
and > pT3N0 any grade

No adjuvant treatment should be indicated in non-ccRCC, including 
sunitinib or pembrolizumab

Adjuvant treatment

Sunitinib should be started with a full dose; doses should be adjusted 
only if there is grade 2 toxicity; treatment should be discontinued in 
case of toxicity grade 3

Neoadjuvant treatment

Neoadjuvant treatment for RCC in general is an excep-
tional approach (consensus; GR: 4; GR: C) (Thomas et al. 
2009), and a multidisciplinary team decision should be 
made (consensus; LE: 5; GR: D) due to the lack of studies 
with adequate levels of evidence to support this indication 
routinely and the risk of toxicity.

The panel recommends neoadjuvant treatment in 
patients with both kidneys in place and unresectable 
locally advanced disease (consensus; LE: 4; GR: C) 
(Thomas et al. 2009) and for those with a solitary kidney 
who are not candidates for partial nephrectomy (consen-
sus; LE: 5; GR: D).

The panel does not recommend neoadjuvant treat-
ment in patients with both kidneys in place and resect-
able locally advanced disease (consensus LE: 5; GR: D) 
or for those with a solitary kidney and eligible for par-
tial nephrectomy (consensus; LE: 5; GR: D), as surgery 
remains the best curative option for local disease, and no 
evidence of benefit of neoadjuvant treatment is currently 
available for these patients.

The panel recommends neoadjuvant treatment with 
ICIs + TKIs (consensus; LE: 1b; GR: B). According to the 
Checkmate 214, Checkmate 9ER and CLEAR studies evalu-
ating the Response Evaluation Criteria in Solid Tumours 
(RECIST) in primary lesions in patients who did not undergo 
nephrectomy, those who received monotherapy (sunitinib) 
had a lower response in the primary tumour (Motzer et al. 
2021b, 2023b; Burotto et al. 2023). These studies did not 
evaluate neoadjuvant treatment, but they indirectly evalu-
ated the response of the primary tumour. TKI alone is the 
choice for those not able to receive ICI + TKI; in this case, 
the panel recommends cabozantinib (recommendation; LE: 
1b; GR: B). Cabozantinib is the TKI most commonly used 
as a monodrug for intermediate/poor risk advanced disease. 
The recommendation for its use in neoadjuvant treatment 
is based on the extrapolation of results in advanced disease 
(Choueiri et al. 2017).

There was no preference among the drugs chosen for 
combination ICI + TKI therapy with an OS objective (pem-
brolizumab + axitinib, pembrolizumab + levantinib, ave-
lumab + axitinib, or nivolumab + cabozantinib) (recommen-
dation; LE: 5; GR: D).

Specifically, for unresectable cases, the panel recom-
mends TKI + ICI (recommendation; LE: 5; GR: D).
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Neoadjuvant treatment

Neoadjuvant treatment is an exceptional approach, even in initially 
unresectable cases, after multidisciplinary team discussion

Neoadjuvant treatment can be indicated for patients with both kidneys 
and irresectable locally advanced disease or for patients with a 
solitary kidney who are not candidates for partial nephrectomy

Neither patients with both kidneys and resectable locally advanced 
disease nor patients with solitary kidney and eligible for partial 
nephrectomy should receive neoadjuvant therapy

The combination of ICI + TKI is the choice for neoadjuvant treat-
ment, without any preference among the combos with OS advan-
tage

TKI alone (cabozantinib) is the choice for those not able to receive 
ICI

Advanced renal cell carcinoma management

First‑line therapy for ccRCC 

The International Metastatic Database Consortium (IMDC) 
risk score is important for defining the first-line systemic 
treatment of metastatic ccRCC (consensus; LE: 5; GR: D), 
as it can correlates survival to treatment choice (Heng et al. 
2013, 2009). The IMDC risk score is a relevant prognostic 
tool for patients with metastatic RCC that divides patients 
into favourable, intermediate, or poor-risk groups accord-
ing to the time from diagnosis to treatment > or < 1 year, 
Karnofsky performance score > or < 80%, and the presence 
or absence of anaemia, hypercalcaemia, thrombophilia, or 
neutrophilia (Heng et al. 2013).

PD-L1 expression is not essential for defining first-line 
systemic treatment for metastatic ccRCC (consensus; LE: 
1b; GR: A). It seems to be associated with worse prognosis 
in RCC (Lu et al. 2020); however, studies have not clearly 
identified a correlation between treatment efficacy and 
PD-L1 status (Motzer et al. 2022a, 2021c; Rini et al. 2019a).

The first-line treatment for patients with metastatic 
ccRCC and favourable IMDC risk should be based on ICIs 
(consensus; LE: 1b; GR: A) (Rini et al. 2023; Motzer et al. 
2019; Choueiri et al. 2021b) but not monotherapy; rather, it 
should be combined with TKIs (consensus; LE: 1b; GR: A) 
(Rini et al. 2023; Motzer et al. 2019; Choueiri et al. 2021b). 
When using TKI monotherapy as the first-line treatment in 
patients with IMDC favourable risk for metastatic ccRCC 
who cannot receive or tolerate ICI therapy, there is no pref-
erence for pazopanib or sunitinib, but most experts prefer 
pazopanib (recommendation; LE:1b; GR: A) (Motzer et al. 
2013). Pazopanib provides progression-free survival (PFS) 
and OS similar to those of sunitinib but has a better safety 
profile and higher quality-of-life scores (Motzer et al. 2013).

For intermediate risk patients, the panel recommends ICI-
based therapy (consensus; LE: 1b; GR: A) (Rini et al. 2023; 

Motzer et al. 2019, 2018, 2021c; Choueiri et al. 2021b), 
without preference for ICI + ICI or ICI + TKI (recommenda-
tion; LE: 5; GR: D). When using TKIs as monotherapy and a 
first-line treatment in patients at intermediate risk who can-
not receive or tolerate ICIs, the panel recommends cabozan-
tinib (consensus; LE: 1b; GR: B) (Choueiri et al. 2017). In a 
phase II trial, cabozantinib was shown to have superior PFS 
and a higher objective response rate (ORR) than sunitinib 
as an initial targeted therapy for patients with metastatic 
RCC and poor or intermediate risk (8.2 versus 5.6 months, 
HR:0.66, 95% CI:0.46, 0.95; p = 0.012), but there was no 
statistically significant difference in OS (30.3 months with 
cabozantinib versus 21.8 months with sunitinib; HR:0.80; 
95% CI:0.50, 1.26) (Choueiri et al. 2017).

Patients at poor risk should be treated with ICI-based 
therapy (consensus; LE: 1b; GR: A) (Rini et  al. 2023; 
Motzer et al. 2019, 2018, 2021c; Choueiri et al. 2021b) 
without any preference for ICI + ICI or ICI + TKI (recom-
mendation; LE: 5; GR: D).

When using an ICI + TKI combination as a first-line treat-
ment in patients with metastatic ccRCC, there is no prefer-
ence for pembrolizumab + axitinib, pembrolizumab + levan-
tinib, or nivolumab + cabozantinib (consensus; LE: 5; GR: 
D).

In the KEYNOTE-426 trial, which included a median 
follow-up of 67.2 months, pembrolizumab plus axitinib 
was superior to sunitinib in terms of OS (47.2 versus 40.8 
months; HR:0.84; 95% CI:0.71, 0.99) and PFS (15.7 versus 
11.1 months; HR:0.69; 95% CI:0.59, 0.81) (Rini et al. 2023). 
The superiority of the combination was observed, especially 
in the intermediate- and poor-risk groups (Rini et al. 2023).

In a phase III randomized clinical trial evaluating ave-
lumab plus axitinib versus sunitinib, the combination of ave-
lumab plus axitinib provided longer PFS (13.9 versus 8.5 
months with sunitinib, p < 0.0001) (Haanen et al. 2023). For 
each subgroup of IMDC risk, the HR for disease progres-
sion or death and the ORR also supported this association 
(Haanen et al. 2023). However, the OS data are still imma-
ture, the median OS for the combination therapy was not 
reached (95% CI: 42.2 months-NE versus 37.8 months 95% 
CI: 31.7%-NE; p = 0.0116), and the study is still ongoing.

The Checkmate 214 study comparing nivolumab plus 
ipilimumab versus sunitinib showed that the combination 
is beneficial for intermediate- and poor-risk ccRCC patients 
(Motzer et al. 2022b). The combination was associated with 
improved median OS (55.7 vs. 38.4 months, p < 0.0001) and 
5-year PFS (31% vs. 11%, p = 0.0628) as well as higher ORR 
(42% vs. 27%, p < 0.0001). The study was not designed to 
evaluate efficacy in favourable-risk patients.

In the Checkmate 9ER study with 3-year follow-up, 
nivolumab plus cabozantinib presented higher median 
12-month OS than sunitinib did (49.5 versus 35.5 months, 
p = 0.0014), and the combination was associated with 
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better PFS (16.6 versus 8.4 months, p < 0.001) and higher 
ORR (55.7% (95% CI: 50, 61) vs. 28.4% (95% CI: 24, 34)) 
(Burotto et al. 2023).

According to the CLEAR study, after 4 years of follow-
up, patients treated with levantinib and pembrolizumab had 
longer PFS (HR:0.47; 95% CI:0.38, 0.57; p < 0.0001), higher 
OS (HR:0.79; 95% CI:0.63, 0.99; p = 0.0424), and higher 
ORR (71.3% versus 36.7%, relative risk = 1.94; 95% CI:1.67, 
2.26) than did patients treated with sunitinib, especially in 
intermediate- and poor-risk groups of patients (Motzer et al. 
2023b).

The COSMIC-313 study evaluated the combination 
of cabozantinib + nivolumab + ipilimumab versus pla-
cebo + nivolumab + ipilimumab in previously untreated 
patients with ccRCC and intermediate (75%) or poor (25%) 
risk (Choueiri et al. 2023). The triple combination was 
associated with longer 12-month PFS (57% versus 49%; 
HR:0.73; 95% CI:0.57, 0.94; p = 0.01). However, OS evalu-
ation is still ongoing.

The combinations of ICI and TKI have similar toxicity 
profiles that persist for longer due to the use of TKI and 
the association of ICI and ICI shows greater toxicity at the 
beginning of treatment. ICI and TKI have more discon-
tinuation, but less use of high-dose corticosteroids when 
compared to nivolumab with ipilimumab (Rini et al. 2023; 
Haanen et al. 2023; Motzer et al. 2022b, 2023b; Burotto 
et  al. 2023; Choueiri et  al. 2023). ICI and TKI do not 
improve quality of life (QoL); only in the nivolumab and 
cabozantinib study QoL was it better than sunitinib but did 
not achieve a benefit in predetermined QoL in the tresholds, 
as well as the nivolumab /ipilimumab study (Rini et al. 2023; 
Haanen et al. 2023; Motzer et al. 2022b, 2023b; Burotto 
et al. 2023; Choueiri et al. 2023).

The panel recommends ICI + TKIs for patients with meta-
static ccRCC and high burden/symptomatic disease (con-
sensus; LE: 1a; GR: B) based on a high response rate and 
low progressive disease rate as the best response associated 
with this combination (Rini et al. 2023; Motzer et al. 2019; 
Choueiri et al. 2021b).

Patients with metastatic ccRCC and sarcomatoid/rhab-
doid features should be treated with ICI + ICI (consensus; 
LE: 2b; GR: B) (Tannir et al. 2021). According to our eval-
uation of this subgroup of Checkmate 214 patients, which 
included 139 patients with sarcomatoid features, treatment 
with nivolumab combined with ipilimumab was superior 
to treatment with sunitinib, with improved OS (HR:0.45; 
95% CI:0.3, 0.7; p = 0.0004) and longer PFS (26.5 versus 
5.1 months; HR:0.54; 95% CI:0.33, 0.86; p = 0.0093) (Tan-
nir et al. 2021). The combination of ICI + TKI also shows 
benefit in patients with sarcomatoid features (Choueiri 
et  al. 2021c; Rini et  al. 2019b; Motzer et  al. 2021b). 
Avelumab plus axitinib was associated with longer PFS 
(7 months (95% CI: 5.3, 13.8 months) than sunitinib (4 

months (95% CI:2.7, 5.7 months) ) and better ORR (46.8% 
(95% CI:32.1%, 61.9%) versus 21.3%, (95% CI:11.9%, 
33.7%), respectively) (Choueiri et al. 2021c). Treatment 
with pembrolizumab plus axitinib improved the OS of 
patients with sarcomatoid features compared with suni-
tinib alone (HR:0.58; 95% CI:0.21, 1.59; 12-month rate: 
83.4% vs. 79.5%) and provided longer PFS (HR:0.54; 95% 
CI:0.29, 1.00; median not reached vs. 8.4 months) (Rini 
et al. 2019b). The ORR was also superior with the com-
bination: 58.8% (95% CI:44.2, 72.4) versus 31.5% (95% 
CI:19.5, 45.6) with sunitinib (Rini et al. 2019b). Treatment 
with nivolumab plus cabozantinib also improved PFS, OS, 
and ORR in patients with sarcomatoid features, as it is 
superior to treatment with sunitinib alone (Motzer et al. 
2021b). The PFS for patients treated with the combina-
tion was 10.9 months versus 4.2 months with sunitinib 
(HR:0.39; 95% CI:0.22, 0.70). OS was not reached with 
the combination therapy and was 19.7 months with suni-
tinib (HR:0.36; 95% CI:0.16, 0.82). The ORR was 55.9% 
for nivolumab plus cabozantinib and 22.0% for sunitinib.

Patients with autoimmune disease should be evaluated 
before using TKIs; all treatment should be ICI based in indi-
viduals with formal contraindication to TKI.

With the current data on combinations of antiangiogenic 
agents and immunotherapy or ICI-ICI therapy, the panel 
members believe that high-dose IL2 no longer plays a role 
in the management of advanced RCC (consensus; LE: 1b; 
GR: B) due to the low rate of complete response and high 
risk of severe toxicity (Fyfe et al. 1995).

First-line therapy

The IMDC is important to define the first-line systemic treatment of 
metastatic ccRCC 

The PD-L1 expression is not essential to define the first-line systemic 
treatment of metastatic ccRCC 

The first-line treatment for patients with metastatic ccRCC and 
IMDC favourable risk should be based on ICI combined with TKI; 
for patients who cannot receive ICI, sunitinib or pazopanib are indi-
cated, but preference is given to pazopanib due to its safety profile 
and higher quality-of-life scores

The first-line treatment for patients with metastatic ccRCC and 
IMDC intermediate risk, the panel recommends ICI-based treat-
ment, without preference between ICI + ICI or ICI + TKI; for 
patients who cannot receive ICI, cabozantinib is indicated

The first-line treatment for patients with metastatic ccRCC and 
IMDC poor risk, the panel recommends ICI-based without prefer-
ence between ICI + ICI or ICI + TKI

When using the combination of ICI + TKI, there is no preference 
among pembrolizumab + axitinib, pembrolizumab + levantinib, or 
nivolumab + cabozantinib

Patients with metastatic ccRCC and high burden/symptomatic dis-
ease should be treated with ICI + TKI

Patients with metastatic ccRCC and sarcomatoid/rhabdoid features 
should be treated with ICI + ICI

High-dose IL2 no longer has a role in the treatment of advanced RCC 
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First‑line therapy: progression after adjuvant therapy

The treatment choice for patients who progress after adju-
vant treatment will depend on the timing of their progres-
sion and their IMDC risk. Disease progression within six 
months may indicate drug resistance (Yang et al. 2023). 
When patients with metastatic ccRCC progress within six 
months after adjuvant treatment with pembrolizumab, the 
panel recommends the TKI cabozantinib as the first-line 
treatment for intermediate-risk (consensus; LE: 5; GR: D) 
and poor-risk (recommendation; LE: 5; GR: D) patients. 
According to evidence from the CONTACT 03 trial, the 
sequential use of ICI during or after progression within 6 
months is not recommended (Pal et al. 2023). For patients 
who receive sunitinib as adjuvant treatment and progress 
within six months, the panel recommends ICI-based therapy 
(consensus; LE: 5; GR: D) without preference for ICI + ICI 
or ICI + TKI (recommendation; LE: 5; GR: D). When a TKI 
is used as a first-line treatment, cabozantinib is indicated 
(consensus; LE: 1b; GR: B) (Choueiri et al. 2017).

For patients with intermediate or poor risk of progres-
sion > 6 months and < 12 months after adjuvant pembroli-
zumab, the panel recommends ICIs in combination with 
TKIs (consensus; LE: 5; GR: D). For patients who received 
adjuvant sunitinib, there is no preference for ICI + ICI or 
ICI + TKI (consensus; LE: 5; GR: D). When using TKIs, the 
panel recommends cabozantinib (consensus; LE: 1b; GR: B) 
(Choueiri et al. 2017).

Patients who progress after 12 months of adjuvant pem-
brolizumab or sunitinib should be treated with ICIs with 
no preference for ICI + ICI or ICI + TKI (consensus; LE: 
5; GR: D).

First-line therapy: progression after adjuvant therapy

Progression within 6 months
Patients with metastatic ccRCC and intermediate or poor risk 

progressing within six months after adjuvant treatment with 
pembrolizumab should be treated with TKI (cabozantinib); if using 
ICI-based, it should be combined with TKI

Patients with metastatic ccRCC and intermediate or poor risk pro-
gressing within six months after adjuvant treatment with sunitinib 
should be treated with ICI-based therapy without preference 
between ICI + ICI or ICI + TKI. When ICI is not available or con-
traindicated, the choice for TKI is cabozantinib

Progression > 6 months and < 12 months
Patients with metastatic ccRCC and intermediate or poor risk pro-

gressing > 6 months and < 12 months after adjuvant pembrolizumab 
should be treated with the combination ICI + TKI

Patients with metastatic ccRCC and intermediate or poor risk pro-
gressing > 6 months and < 12 months after adjuvant sunitinib should 
be treated with ICI + ICI or ICI + TKI; when ICI is not available or 
contra-indicated, the choice of TKI is cabozantinib

Progression after 12 months

First-line therapy: progression after adjuvant therapy

Patients progressing after 12 months of adjuvant pembrolizumab or 
sunitinib should be given ICI-based treatment with ICI + ICI or 
ICI + TKI

Second‑line therapy for ccRCC 

Even though standard care involving ICIs as first-line ther-
apy has been established for RCC, progression after initial 
therapy can still be observed in the majority of patients that 
will eventually require subsequent therapy (Barata et al. 
2018; Lee et al. 2021a). Optimal sequencing is necessary 
to improve outcomes (Barata et al. 2018). Commonly used 
agents for second- and later-line therapies include VEGFR-
TKIs, mammalian target of rapamycin (mTOR) inhibitors, 
and ICIs (Shah et al. 2019; Motzer et al. 2015a; Choueiri 
et al. 2016). The most efficient way to sequence these agents 
is still an object of clinical trials.

For patients whose disease progresses after the combina-
tion of nivolumab and ipilimumab, the panel recommends 
TKI as a second-line treatment (consensus; LE: 2b; GR: B) 
(Auvray et al. 2019; Shah et al. 2019) with cabozantinib 
(consensus; LE: 1a; GR: B) (Heo et al. 2021). For patients 
who progress after combining an ICI and TKI in the first 
line, the panel recommends therapy with a previously 
unused TKI agent (consensus; LE: 5; GR: D).

There is evidence showing the clinical benefit of using 
TKIs as a second-line treatment after first-line treatment 
with the ICI combination of nivolumab plus ipilimumab 
(Auvray et al. 2019; Shah et al. 2019). A meta-analysis 
classified cabozantinib as the most efficient agent in this 
context (Heo et al. 2021). The ongoing phase II CaboPoint 
trial was designed to evaluate cabozantinib as a second-line 
agent (Albiges et al. 2023a, b). The results from the interim 
analysis, with 88 patients and at least 3 months of follow-up, 
showed the preliminary efficacy of cabozantinib, with an 
ORR of 29.5% (Albiges et al. 2023a, b).

When there is progression after first-line TKI therapy, 
nivolumab should be used in most cases (recommendation; 
LE: 1b; GR: A) (Motzer et al. 2015a, 2020), while cabo-
zantinib should be used in select patients (consensus, LE: 
1a; GR: A) (Wiecek and Karcher 2016; Amzal et al. 2017) 
as a second-line agent, especially those with a worse prog-
nosis (Wiecek and Karcher 2016). The CheckMate 025 
clinical trial (Motzer et al. 2015a) evaluated patients with 
advanced ccRCC receiving nivolumab after failure of first-
line treatment with TKIs. The trial and follow-up (Motzer 
et al. 2020) showed nivolumab to be an effective and ade-
quate drug for improving OS and reducing AEs compared 
to everolimus. According to its extended follow-up assess-
ment, nivolumab was superior to everolimus, with a 7-year 
OS of 18% versus 11% (HR:0.74; 95% CI:0.63, 0.86) and 
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a 7-year PFS of 4% versus 0% (HR:0.84; 95% CI:0.72, 
0.99) (Escudier et al. 2022). Based on the findings from 
a meta-analysis, there seems to be no difference between 
nivolumab and cabozantinib (Wiecek and Karcher 2016); 
however, real-life data suggest that cabozantinib may be 
more effective in selected patients, such as those with bone 
metastasis and progression, during the use of sunitinib. 
(Santoni et al. 2022). Moreover, another meta-analysis 
showed the superiority of cabozantinib over other second-
line options, such as everolimus, axitinib, sorafenib, and 
nivolumab (Amzal et al. 2017).

Third‑line therapy for ccRCC 

In the case of disease progression despite first-line therapy 
with TKIs and second-line systemic treatments, third-line 
targeted therapy might offer benefits; however, less than 10% 
of patients typically receive treatment in this scenario (Ishi-
hara et al. 2018; Santoni et al. 2023). The limited utiliza-
tion of third-line therapy can be attributed to the insufficient 
data available regarding its effectiveness and the absence of 
established guidelines to support its application. The panel 
recommends the combination of lenvatinib and everolimus 
as third-line treatment in advanced RCC patients based on 
clinical experience and the limited data available (Motzer 
et al. 2015b) in the following cases:

• Patients who progressed after combination immunother-
apy treatment (ICI + ICI or ICI + TKI) and a second-line 
TKI treatment (consensus, LE: 5; GR: D)

• Progression of disease following treatment with cabo-
zantinib as first-line therapy and immunotherapy with 
nivolumab as second-line therapy (consensus, LE: 5; GR: 
D)

On the other hand, for patients who progress after treat-
ment with VEGFR inhibitors and everolimus, the panel rec-
ommends nivolumab (consensus; LE: 5; GR: D).

According to available clinical trials, everolimus extends 
PFS in RCC patients after progression following one or more 
systemic treatments (Motzer et al. 2008; Calvo et al. 2012), 
and it is an effective and well-tolerated agent (Amato and 
Stepankiw 2013). A possible alternative could be the com-
bination of everolimus and lenvatinib (Motzer et al. 2015b). 
A recent systematic review evaluated lenvatinib with everoli-
mus, cabozantinib, and nivolumab as second- or third-line 
therapies after progression following VEGFR-targeted treat-
ment (Karner et al. 2019). It was concluded that each option 
improved PFS and OS, and the combination of lenvatinib 
and everolimus was the most favourable option. In contrast, 
nivolumab was less effective but safer than the other agents, 
with fewer grade 3 and 4 AEs (Karner et al. 2019).

Second- and third-line therapies

Patients progressing after nivolumab + ipilimumab should receive 
cabozantinib

Patients progressing after ICI + TKI should receive previously unused 
TKI agent

The combination of lenvatinib and everolimus as third-line treatment 
is indicated for patients who progress after combo immunotherapy 
treatment (ICI + ICI or ICI + TKI) and a TKI in second-line treat-
ment

The combination of lenvatinib and everolimus as third-line treatment 
is indicated for patients presenting progression after cabozantinib as 
first-line therapy and immunotherapy with nivolumab in the second 
line

Patients who progress after treatment with VEGF inhibitors and 
everolimus should receive nivolumab

First‑line treatment for metastatic disease (non‑cc 
histology)

Clear cell (cc) is the most common histological subtype 
of RCC, followed by papillary (approximately 10% of 
cases) and chromophobe (approximately 5%) RCC (Padala 
et al. 2020). Therapy sequencing for non-ccRCC has been 
scarcely studied. Phase III clinical trials are lacking, and 
non-ccRCC is usually evaluated as a subgroup next to 
ccRCC, leaving assessment of efficient agents and their use 
in sequence unsettled (Vera-Badillo et al. 2015; Osterman 
and Rose 2020).

In several studies, scholars encourage enrolling patients 
in clinical trials (Osterman and Rose 2020; Fernández-Pello 
et al. 2017; Tannir et al. 2012), and they promote the need 
for future research to develop new therapy concepts, such as 
ICIs following progression after first-line therapy in the case 
of non-cc histology (Osterman and Rose 2020; Fernández-
Pello et al. 2017; Ciccarese et al. 2017; Vera-Badillo et al. 
2015). Patients with non-ccRCC seem to benefit less from 
targeted systematic therapy than do those with ccRCC, as 
response rates are lower and PFS and OS are shorter (Vera-
Badillo et al. 2015). Monotherapy with TKIs has been found 
to be effective for non-ccRCC patients, either as first- or 
second-line agents (Pal et al. 2021; Jung et al. 2018; Sneed 
et al. 2019).

The first-line treatment for most papillary tumours is 
cabozantinib (recommendation; LE: 2a; GR: B) (Pal et al. 
2021). The SWOG PAPMET was a randomized phase II 
trial evaluating cabozantinib, crizotinib, and savolitinib ver-
sus sunitinib as first- or second-line treatments in patients 
with metastatic papillary RCC who had one line of preced-
ing anticancer therapy (n = 152) (Pal et al. 2021). Patients 
treated with cabozantinib had longer PFS than those treated 
with sunitinib (9 months versus 5.6 months; HR for pro-
gression or death:0.60 (95% CI:0.37, 0.97; p = 0.019)), and 
no improvement in PFS was observed with crizotinib or 
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savolitinib. Another phase II single-arm trial involving a 
smaller population without previous treatment showed an 
ORR of 52.9% with lenvatinib plus pembrolizumab (Albiges 
et al. 2023a, b). Cabozantinib and nivolumab in papillary 
RCC patients with no or maximally one line of treatment 
before the trial and a 34-month median follow-up showed 
a median PFS of 13.1 months, OS of 28 months, and 54%-
ORR (Lee et al. 2023). Nivolumab with ipilimumab does 
not improve outcomes of patients with non-cc RCC (Tykodi 
et al. 2022; Kilari et al. 2021; Gupta et al. 2020).

Lenvatinib in combination with everolimus should be 
used for most chromophobe tumours (consensus; LE: 2b; 
GR: B) (Hutson et al. 2021). In a phase II study, 29% (n = 9) 
of patients with previously untreated chromophobe tumours 
had a 44% partial response, and 33% had stable disease with 
lenvatinib in combination with everolimus with a clinical 
benefit rate of 78% (Hutson et al. 2021).

Fumarate hydratase (FH) mutant tumours are a rare non-
ccRC subtype with poor prognosis (Lindner et al. 2022). 
Bevacizumab + erlotinib should be used for most FH mutant 
tumours (consensus; LE: 2b; GR: B) (Srinivasan et al. 2020). 
The AVATAR trial, a phase II clinical trial, included patients 
with hereditary leiomyomatosis and papillary RCC, a famil-
ial cancer syndrome caused by an enzyme FH mutation, ver-
sus patients with sporadic papillary RCC and at most two 
previous treatments with VEGFR inhibitor agents (Srini-
vasan et al. 2020). Patients with FH-deficient advanced pap-
illary RCC showed that treatment with bevacizumab + erlo-
tinib was superior in this population, with longer PFS (21.1 
months (95% CI: 15.6, 26.6) versus 8.7 months (95% CI: 
6.4, 12.6) in the sporadic group) and higher ORR (64% (95% 
CI: 49, 77) versus 37% (95% CI: 24, 52)) (Srinivasan et al. 
2020).

Microphthalmia transcription factor (MiT) family aber-
ration-associated RCC is a rare condition affecting young 
patients, and these tumours are usually misdiagnosed as 
cc, papillary, or chromophobe RCC (Caliò et al. 2019). 
ICI + TKI should be used for most MiT family transloca-
tion tumours (consensus; LE: 5; GR: D).

Platinum-based chemotherapy should be used for the 
majority of collecting duct tumours (consensus; LE: 4; GR: 
C) (Dason et al. 2013) and for medullary tumours (consen-
sus; LE: 2b; GR: B) (Iacovelli et al. 2015). Collecting duct 
and medullary tumours are rare, aggressive and generally 
present with metastatic disease (Dason et al. 2013; Blas 
et al. 2019). Data on platinum-based therapy for collecting 
duct tumours show an ORR of 26% versus no response to 
immunotherapy (Dason et al. 2013). Medullary tumours are 
refractory to targeted therapies (Beckermann et al. 2017). 
Platinum-based chemotherapy is associated with longer PFS 
(8.0 versus 1.0 months; p = 0.028) and OS (12.0 versus 7.0 
months; p = 0.031) in patients with advanced disease than 
treatment with topoisomerase inhibitors, without significant 

differences between cisplatin, paclitaxel and gemcitabine 
regimens or methotrexate, vinblastine, doxorubicin, and 
cisplatin regimens (Iacovelli et al. 2015).

ICI + TKI should be used for most unclassified tumours 
associated with advanced disease (consensus; LE: 1b; GR: 
B) (Albiges et al. 2023a). In a phase II trial, pembrolizumab 
plus lenvatinib had an ORR of 52% for unclassified tumours 
and a 90% disease control rate, defined as partial response, 
complete response and stable disease (Albiges et al. 2023a). 
Nevertheless, the combination of nivolumab and ipilimumab 
has limited efficacy for unclassified tumours, as a retrospec-
tive study showed an ORR of 0% in this subgroup, a median 
OS of 7.4 months, and a PFS of 2.8 months (Alhalabi et al. 
2022). Nivolumab alone provided an ORR of 44.4%, with 
a median PFS of 5.5 months (Chahoud et al. 2020), and 
pembrolizumab alone provided an ORR of 30.8% (Lee et al. 
2021b).

First-line treatment for metastatic non-ccRCC 

First-line treatment for most papillary tumours is cabozantinib
Lenvatinib + everolimus should be used for most chromophobe 

tumours
Bevacizumab + erlotinib should be used for most FH mutant tumours
ICI + TKI should be used for most MiT family translocations
Platinum-based chemotherapy should be used for the majority of col-

lecting ducts tumours and medullary tumours
ICI + TKI should be used for most unclassified tumours

Second‑line treatment for metastatic disease (non‑cc 
histology)

The panel recommends sunitinib, pazopanib, or cabozantinib 
(consensus; LE: 2b; GR: B) for patients with non-ccRCC 
after first-line treatment with mTOR inhibitors (Knox et al. 
2017; Tannir et al. 2016).

The RECORD-3 phase II trial showed improvements in 
PFS and OS with sunitinib as a second-line treatment for 
patients previously treated with everolimus, even though 
longer OS and longer PFS were observed for the group 
treated with sunitinib followed by everolimus (OS: 29.5 
months versus 22.4 months; PFS: 22.2 months versus 21.7 
months) (Knox et al. 2017). Sunitinib, as a second-line 
treatment, was associated with PFS rates similar to those 
of everolimus (1.8 months versus 2.8 months, respectively; 
p = 0.6) in another phase II trial in which everolimus and 
sunitinib were evaluated for the treatment of metastatic non-
ccRCC in a crossover design (Tannir et al. 2016).

The panel recommends the combination of bevaci-
zumab and erlotinib following treatment with TKIs for the 
majority of papillary tumours (recommendation; LE: 2b; 
GR: B). Although clinical data on therapeutic regimens or 
second-line agents for non-ccRCC have yet to be obtained, 
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monotherapies seem less effective for non-ccRCC than for 
ccRCC. In the AVATAR trial, bevacizumab and erlotinib 
provided an ORR of 51% and a median PFS of 14.2 months 
for patients with papillary RCC treated with at most two 
previous treatments comprising VEGFR inhibitors (Srini-
vasan et al. 2020).

The panel recommends combined therapy with ICIs in 
patients with sarcomatoid patterns (consensus; LE: 5; GR: 
D). In the case of tumours with a sarcomatoid pattern, the 
available evidence implies that ICIs can be a beneficial 
choice (Hanif et al. 2019; Raychaudhuri et al. 2017). A retro-
spective review of 30 patients (Hanif et al. 2019) and a case 
report (Raychaudhuri et al. 2017) showed positive responses 
to ICIs and improved outcomes.

Second-line treatment for metastatic non-ccRCC 

Sunitinib, pazopanib, or cabozantinib should be used for patients with 
non-ccRCC after first-line treatment with mTOR inhibitors

The combination of bevacizumab and erlotinib should be used fol-
lowing treatment with TKI for the majority of papillary tumours

The combined therapy of ICI should be used in patients with sarco-
matoid patterns

Active surveillance

Active surveillance (AS) refers to deferring active systemic 
treatment for selected patients to reduce toxicity without 
compromising efficacy (Harrison et al. 2021; Rini et al. 
2016; Kushnir et al. 2021). This approach is suitable as an 
initial strategy for a carefully selected group of asympto-
matic patients with a slow-growing, relatively limited dis-
ease volume (Harrison et al. 2021; Rini et al. 2016; Kushnir 
et al. 2021; Tenold et al. 2020).

Favourable-risk IMDC patients are possible candidates 
for AS (consensus; LE:2b; GR: A) (Rini et  al. 2016), 
whereas intermediate- or poor-risk IMDC patients should 
not be selected for AS (consensus; LE: 4; GR: C) (Bimbatti 
et al. 2018).

The panel recommends AS as a strategy in a minority of 
patients with one metastatic site (recommendation; LE:1b; 
GR: B) (Harrison et al. 2021; Rini et al. 2016) but does not 
recommend it in patients with ≥ 2 metastatic sites (consen-
sus; LE: 1b; GR: B) (Rini et al. 2016). The number of meta-
static sites impacts the success of AS treatment (Harrison 
et al. 2021; Rini et al. 2016). Further factors can also influ-
ence the benefits of AS. A prospective phase II trial showed 
that a Karnofsky score of less than 100% or liver metastasis 
was associated with shorter surveillance periods and earlier 
initiation of systemic therapy (Rini et al. 2016).

Patients with lung metastasis or lymph node metastasis 
may be candidates for AS, whereas in the case of liver, brain, 

or bone metastasis, AS is not recommended (consensus; LE: 
5; GR: D).

Several studies have concluded that patients with a low 
extrarenal disease burden and the absence of visceral cri-
ses could be ideal candidates for AS (Kushnir et al. 2021; 
Bimbatti et al. 2018; Park et al. 2014; Nizam et al. 2020). 
On the other hand, the panel does not recommend AS for 
patients with symptoms from metastatic RCC (consensus; 
LE: 4; GR: C) (Bimbatti et al. 2018).

Active surveillance

IMDC favourable-risk patients are possible candidates for active 
surveillance

IMDC intermediate or poor-risk patients should not be selected for 
active surveillance

Active surveillance is suitable for a minority of patients with one 
metastatic site and not suitable for those ≥ 2 metastatic sites

Patients with lung metastasis or lymph-node metastasis may be candi-
dates for active surveillance

Patients with liver, brain, or bone metastasis are not candidate for 
active surveillance

Brain metastasis

Approximately 2–15% of patients with metastatic RCC have 
brain metastasis (Sun et al. 2019; Nieder et al. 2011). With 
the advance of new therapies and improved survival, the 
incidence of brain metastasis has increased (Matsui 2020), 
and the prognosis is generally poor (Levitin et al. 2020). A 
suitable therapeutic approach—local or systemic—is vital 
for longitudinal disease control and preservation of quality 
of life.

In the case of metastatic ccRCC with limited brain metas-
tasis (1–3 lesions), surgery could be an option; however, 
the panel recommends stereotactic body radiation therapy 
(SBRT) for most patients due to minor morbidities (con-
sensus; LE: 2b; GR: B) (Meyer et al. 2018). SBRT is effec-
tive and safe in patients with oligometastatic and oligopro-
gressive metastatic RCC. It can postpone the introduction 
of systematic therapy (Meyer et al. 2018) and be used as a 
therapeutic option instead of surgery (Wei et al. 2020).

In the case of several brain metastases, the panel recom-
mends whole-brain radiotherapy (WBRT) as local therapy 
for most patients (consensus; LE: 2b; GR: B) (Hansen et al. 
2019). WBRT is another therapeutic option that was, for a 
long time, the most common treatment for brain metastasis 
(Ippen et al. 2015). WBRT is an effective approach; how-
ever, SBRT is prioritized due to its rare effect on cognitive 
functions compared to WBRT, which is often associated 
with neurocognitive decline as an AE (Nabors et al. 2014). 
Consequently, practitioners currently prefer SBRT and 
reserve WBRT for patients with poorer prognoses, multiple 
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brain metastases (> 10–15 lesions), or progressive, recur-
rent tumours (Hasanov et al. 2022). Individual decisions 
should consider factors such as the patient's expected lifes-
pan (Hansen et al. 2019). Despite the poor prognosis of this 
disease, patients who receive WBRT experience a survival 
benefit from this treatment (Cannady et al. 2004).

In patients with metastatic ccRCC and limited brain 
metastasis (1–3 lesions) for whom no or low-dose steroids 
are needed, the panel recommends combination therapy 
comprising ICIs as systemic therapy (recommendation; LE: 
2b; GR: B) (Emamekhoo et al. 2022). In systemic therapy 
for brain metastasis, corticosteroids and ICIs are essential 
components; however, their interaction seems paradoxical. 
Treatment with a combination of these two drugs was asso-
ciated with worse OS (Jessurun et al. 2021). On the other 
hand, the CheckMate 920 phase III b/4 clinical trial sug-
gested that ICI combinations may benefit patients with meta-
static RCC involving brain metastasis (Emamekhoo et al. 
2022). A selected group of intermediate/poor IMDC risk 
patients may be ideal candidates for nivolumab plus ipili-
mumab as first-line therapy (Emamekhoo et al. 2022). No 
evidence is available for the combination of ICIs and TKIs 
in this scenario. In a cohort study of patients with RCC and 
brain metastasis, cabozantinib was shown to provide a 55% 
intracranial response rate for those with progressing disease 
without local treatment and a 47% intracranial response rate 
for those with stable disease or progression associated with 
local therapy (Hirsch et al. 2021). TKIs are considered safe 
for patients with RCC and brain metastasis, and intracranial 
bleeding is rare (Hirsch et al. 2021; Unnithan et al. 2007).

Brain metastasis

Stereotactic body radiation therapy should be used in patients with 
limited brain metastasis (1–3 lesions)

Whole-brain radiotherapy should be used in patients with several 
brain metastasis

A combination therapy of ICIs should be used in patients with limited 
brain metastasis (1–3 lesions), with no/low dose steroids needed

Osteoclast inhibitors

In metastatic RCC, 20–35% of patients during disease pro-
gression develop bone metastases (Wood and Brown 2012), 
which are highly osteolytic and especially destructive 
(Nasser et al. 2019). Bone metastases are associated with 
increased morbidity and decreased quality of life (Wong 
and Kapoor 2020) as they can lead to several complica-
tions, such as spinal cord compression, pathologic fracture, 
tumour-related hypercalcaemia, pain, and impaired mobility 
(Chen et al. 2020). Therefore, bone-targeted therapies play a 
significant role in preventing skeletal-related events (SREs) 
secondary to metastases.

Zoledronic acid and denosumab are the two main agents 
used for bone-targeted therapy in patients with metastatic 
RCC. Among these agents, denosumab has better results in 
delaying the first SRE in patients with solid tumours, includ-
ing renal cancer. However, the overall progression of the 
disease and survival did not significantly differ (Lorange 
et al. 2023).

Therefore, if there is no contraindication to any agent 
for metastatic bone disease, the panel has no preference for 
denosumab or zoledronic acid (recommendation; LE: 1a; 
GR: B) (Lorange et al. 2023).

The panel recommends the use of 120 mg denosumab 
every 4 weeks (consensus; LE: 2b; GR: B) (Wong and 
Kapoor 2020). When using zoledronic acid, scholars in most 
studies apply 4 mg intravenously; however, a shorter dosage 
interval (3–4 weeks versus 3 months) was associated with an 
increased risk of renal impairment, and studies about bone 
metastases in breast cancer patients did not show a differ-
ence between monthly application and application every 
three months (Polascik and Mouraviev 2008). Thus, the 
panel recommends the administration of 4 mg of zoledronic 
acid every 12 weeks (consensus; LE: 5; GR: D).

Osteoclast inhibitors

There is no preference between denosumab and zoledronic acid 
for metastatic bone disease if no contraindication to any agent is 
present

Denosumab should be used in a dose of 120 mg every 4 weeks
Zoledronic acid should be used in a dose of 4 mg every 12 weeks

Final considerations

Even though targeted therapy and immunotherapy have led 
to substantial advances in treating advanced RCC, this con-
dition continues to present a challenge and has high mortal-
ity rates. Medical consensus requires constant updates as 
new data become available. In this paper, the LACOG and 
LARCG present the updated version of the consensus for 
advanced RCC management in Brazil—especially in the 
metastatic setting concerning first-line therapy and in the 
perioperative setting—that could be used in other low- to 
middle-income countries on the basis of the best evidence 
in the literature identified and the clinical expertise of our 
panel.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00432- 024- 05663-z.
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