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Abstract: Renal cell carcinoma (RCC) is the fourteenth most common cancer worldwide. In about 55% of cases, it is diagnosed at 
a localised and/or locally advanced stage and therefore amenable to a curative approach. Although nephrectomy still represents the 
cornerstone of non-metastatic RCC (nmRCC) treatment, a relapse is observed in about 25–30% of patients undergoing curative 
surgery. Prognosis is drastically influenced by lymph nodal involvement. After the first disappointing results with a cytokine-based 
strategy, tyrosine kinase inhibitors (TKIs) were tested as adjuvant agents. Despite their efficacy in the metastatic setting, results in 
terms of disease-free survival (DFS) are not unequivocal and the overall survival (OS) benefit has not been demonstrated. Moreover, 
their toxicity profile induced a remarkable percentage of patients to discontinue the treatment. On the contrary, the KEYNOTE-564 
trial showed the benefit of adjuvant pembrolizumab compared with placebo in terms of DFS with promising results in term of OS. 
Patients included were at intermediate or high risk of relapse, or patients with no evidence of disease after metastasectomy (M1 NED). 
The updated analysis presented at the American Society of Clinical Oncology Genito-Urinary (ASCO GU) 2022 confirmed the benefit 
of pembrolizumab versus placebo over time, although OS data are still immature. A longer follow-up and the several ongoing trials 
with immune checkpoint inhibitors (ICIs) will provide further data about adjuvant immuno-oncology (IO). Furthermore, the patients’ 
selection based on clinical or biological features will be crucial in order to identify who benefits most from treatments. 
Keywords: RCC, post-operative, TKIs, immunotherapy, clear cell, pembrolizumab

Introduction
Renal cell carcinoma (RCC) is the fourteenth most common cancer worldwide, with the diagnosis of 431,288 new cases 
every year.1 About 55% of RCC are detected at an early stage (localized or locally advanced), still amenable to a curative 
approach.2

Nowadays, radical or partial nephrectomy represents the standard of care for non-metastatic RCC (nmRCC) whereas 
the role of cytoreductive nephrectomy is still debated.3–5 Lymph nodal involvement drastically influences the prognosis, 
reducing to 71% the 5-year relative survival rate, compared with 93% in case of tumor localized to kidney.6 

Unfortunately, RCC recurrence is observed in about 25–30% of patients undergoing curative surgery,2 emphasizing 
the unmet need of adjuvant therapy.

This review aims to summarize the foremost clinical trials exploring the role of adjuvant therapies in RCC patients at 
intermediate and high risk of relapse, including the subgroup with no evidence of disease after metastasectomy (M1 NED).

The Long Road to the Post-Operative Treatment
Adjuvant Pre-TKIs Era
Before the anti-vascular-endothelial growth factor (VEGF) tyrosine-kinase inhibitors (TKIs) era, the available options for 
metastatic RCC (mRCC) were chemotherapeutic agents and cytokine-based treatments. Interleukin-2 (IL-2) and/or 
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interferon alpha (IFNα) represented the most common therapeutic options for mRCC, despite disappointing results in 
terms of efficacy and toxicity.7,8

To reduce the risk of relapse in patients undergoing curative nephrectomy, cytokines and bacillus Calmette-Guerin 
(BCG) were tested in several clinical trials as an ante-litteram immuno-oncology (IO) adjuvant therapy but the results 
were disappointing with severe adverse events (AEs).9

Nowadays, cytokine-based therapies can be considered outdated and only deserve a historical mention in the 
treatment of RCC.

Attempts and Disappointments of Anti-VEGF TKIs as Adjuvant Therapy
ASSURE Trial
The phase III double-blinded ASSURE trial evaluated the efficacy of sunitinib or sorafenib as adjuvant therapy versus 
placebo. The trial enrolled 1943 patients after nephrectomy for high-risk RCC (Table 1). 10

The study did not meet its primary endpoint, as there was no benefit in terms of median disease-free survival (DFS) in 
both treatment arms: 6.1 vs 6.6 years, for sorafenib versus placebo respectively, hazard ratio (HR) 0.97 (97.5% confidence 
interval [CI] 0.80–1.17, p = 0.7184); for sunitinib versus placebo respectively, 5.8 vs 6.6 years, HR 1.02 (97.5% CI 0.85– 
1.23, p = 0.8038). Furthermore, no significant difference was described in terms of overall survival (OS) between groups: 
for sorafenib versus placebo, HR 0.98 (97.5% CI 0.75–1.28, p = 0.8577); for sunitinib versus placebo, HR 1.17 (97.5% CI 
0.90–1.52, p = 0.1762). Later, the follow up at 5 years confirmed the negative results in term of DFS.11

Regarding the toxicity profile, grade 3–4 AEs were reported in 72% of patients in the sorafenib arm and 63% of 
patients in the sunitinib arm, compared with 25% in the placebo arm. As a result, about 45% of patients with sorafenib 
and 44% of those with sunitinib permanently discontinued the treatment because of AEs.11

S-TRAC Trial
Similarly, sunitinib was assessed as adjuvant therapy versus placebo in the phase III double-blinded S-TRAC trial, that 
enrolled 615 patients diagnosed with high-risk resected RCC.

The S-TRAC trial met its primary endpoint: in fact, at 5.4 years of follow-up, an improvement in terms of DFS by the 
blinded independent central review (BICR) was reported in the sunitinib arm, compared with the placebo arm (6.8 vs 5.6 
years, HR 0.761 [95% CI 0.594–0.975, p = 0.030]). DFS assessed by the investigator did not confirm the results (HR 
0.81 [95% CI 0.64–1.02, p = 0.077]).

Magnitude of benefit was higher for patients at higher risk of relapse (defined as T3, no/undetermined nodal 
involvement, Fuhrman Grade [FG] ≥ 2, and Eastern Cooperative Oncology Group Performance Status [ECOG PS] ≥ 
1 or T4, local nodal involvement, or both), DFS by BICR was 6.2 compared with 4 years in the placebo arm (HR 0.74 
[95% CI 0.55–0.99, p = 0.04]).12

Nevertheless, in an updated analysis of 2017, no benefit in terms of OS was described in the experimental arm 
compared with placebo (HR 0.92 [95% CI 0.66–1.28, p = 0.6]).13

Grade 3–4 AEs were reported in about 65% of patients treated with sunitinib, in contrast to 23.3% in the placebo 
group; 28.1% of patients in the experimental arm discontinued treatment due to AEs (Table 1).

Since the results of the S-TRAC trial, sunitinib was approved in 2017 by the Food and Drug Administration (FDA) as 
an adjuvant treatment for loco-regional RCC after nephrectomy.14 Nevertheless, due to the lack of benefit in terms of OS 
and the conflicting results of sunitinib in the ASSURE trial, the European Association of Urology (EAU) did not 
recommend sunitinib as post-operative treatment after nephrectomy for RCC patients.15

PROTECT Trial
The phase III double-blinded PROTECT trial enrolled 1538 patients diagnosed with pT2-4N0M0 or pN1M0 RCC. The 
trial was aimed at assessing the efficacy of pazopanib 800 mg daily versus placebo, administered for up to one year, in 
high-risk patients after nephrectomy.16

Due to a severe drug-related hepatotoxicity, the dose of pazopanib was reduced to 600 mg daily, and the entire trial 
amended: DFS in an intention-to-treat (ITT) 600 mg (ITT600mg) group versus placebo was considered as primary 
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Table 1 Trials Testing TKIs as Adjuvant Therapy

ASSURE S-TRAC PROTECT ATLAS SORCE EVEREST
Sorafenib vs 
Sunitinib vs 
Placebo10,11

Sunitinib vs Placebo12,13 Pazopanib vs 
Placebo16,17

Axitinib vs Placebo18 Sorafenib vs Placebo19 Everolimus vs 
Placebo20

N 1943 615 1538 724 1711 1545

Population pT1b G3-4 N0 M0 

or 
pT2-4 N0 M0 

or 

pT any N+ M0

pT3 G2-4 N0 M0 

or 
pT2-4 N0 M0 

or 

pT any N+ M0

pT2 G3-4 N0 M0 

or 
pT3-4 N0 M0 

or 

pT any N1 M0

pT2-4 N0 M0 any 

or 
pT any N1 M0 any

pT1b-4 N0 M0 

or 
pT any N1 M0

pT1 G3-4 N0 

or 
pT3a G1-2 

pT3a G3-G4 

pT4 G any N+

Duration of treatment 54 w 1 yrs 1 yrs 1–3 yrs 3 vs 1 yrs 54 w

Primary Endpoint DFS DFS DFS DFS DFS RFS

DFS HR 0.97 (0.8–1.17) 
HR 1.02 (0.85–1.23)

HR 0.761 (0.594–0.975) HR 0.94 (0.77–1.14) HR 0.87 (0.66–1.147) HR 1.01 (0.82–1.23) 
HR 0.94 (0.77–1.14)

HR 0.85 (0.72–1)

OS HR 0.98 (0.75–1.28) 
HR 1.17 (0.9–1.52)

HR 0.92 (0.66–1.28) HR 1.0 (0.8–1.26) - HR 1.06 (0.82–1.38) 
HR 0.92 (0.71–1.20)

HR 0.90 (0.71–1.13)

Abbreviations: N, number of patients; w, weeks; yrs, years; DFS, disease-free survival; RFS, relapse-free survival; OS, overall survival; HR, hazard ratio.
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endpoint whereas DFS in an ITT 800 mg (ITT800mg) group and in all enrolled patients (ITTAll) was chosen as secondary 
endpoint.

No benefit in terms of DFS was reported in the ITT600mg group compared with placebo (HR 0.862 [95% CI 0.699– 
1.063, p = 0.1649]), as confirmed by the updated follow-up analysis (HR 0.94 [95% CI 0.77–1.14, p = 0.51]).17 

Conversely, a DFS advantage was observed in the ITTAll cohort (HR 0.84 [95% CI 0.71–0.99, p = 0.04]) and in the 
ITT800mg cohort (HR 0.66 [95% CI 0.49–0.90, p = 0.008]) in comparison with patients treated with placebo (Table 1).

In the recently updated final OS analysis, no benefit was described in terms of OS in the ITTAll group (HR 1.0 [95% 
CI 0.80–1.26, p > 0.9]).17 Therapy with pazopanib was complicated by a higher rate of grade 3 or worse AEs and about 
60% of patients in ITT800mg group and 51% of those in ITT600mg group needed a dose reduction.16

ATLAS Trial
The role of axitinib as an adjuvant agent was assessed by the ATLAS trial, a phase III, randomized and double-blinded study, 
randomizing 724 patients to receive axitinib or placebo after nephrectomy. The starting dose of axitinib was 5 mg twice a day 
for up to 3 years, with a 1-year minimum. ATLAS trial did not meet its primary endpoint at the pre-planned interim analysis, as 
axitinib did not confer a benefit in terms of DFS in ITT population (HR 0.87 [95% CI 0.66–1.147, p = 0.3211]); as a result, the 
study was stopped due to futility. Furthermore, the axitinib arm was burdened by a higher rate of treatment-related AEs than 
the control arm (91% versus 56%), as well as treatment-related grade 3–4 AEs (Table 1).18

SORCE Trial
Efficacy and safety of sorafenib as adjuvant therapy was assessed by SORCE trial, an international, randomized, double- 
blinded, three-arm study: 1.711 patients at intermediate or high risk of recurrence after nephrectomy were randomized to 
3 years of placebo (ARM A), 1 year of sorafenib followed by 2 years of placebo (ARM B), or 3 years of sorafenib (ARM 
C). The initial sorafenib dose of 400 mg twice a day orally was reduced to 400 mg once a day due to the high rate of 
treatment-related AEs.

SORCE did not meet its primary endpoint, as 3 years of sorafenib failed to provide an advantage over placebo in 
terms of DFS (HR 1.01 [95% CI 0.82–1.23, p = 0.95]); moreover, no benefit was observed comparing 1 year of sorafenib 
versus placebo, as well (HR 0.94 [95% CI 0.77–1.14, p = 0.51]). In terms of OS, sorafenib did not result to be superior to 
placebo, both in the 3-year treatment arm (HR 1.06 [95% CI 0.82–1.38, p = 0.64]), and in the 1-year treatment arm (HR 
0.92 [95% CI 0.71–1.20, p = 0.54]) (Table 1). Interestingly, one year after the start of the trial, sorafenib was permanently 
discontinued by about half of patients due to AEs.19

EVEREST Trial
EVEREST trial was a phase III double-blinded study aiming to evaluate the impact of the mTOR inhibitor everolimus as 
adjuvant therapy.

Overall, 1545 patients as having intermediate-high (defined as pT1 G3-G4 N0 to pT3a G1-2 N0) or very high risk 
(defined as pT3a G3-4 to pT4 G-any or N+) of relapse of RCC after curative nephrectomy were randomized to 
everolimus 10 mg daily versus placebo, up to 54 weeks.

Non-clear cell renal cell carcinoma (nccRCC) was included in the trial.
Relapse-free survival (RFS) was the primary endpoint and secondary endpoints encompassed OS and toxicity profile.
As reported at ASCO 2022, the study did not meet its primary endpoint, although RFS was improved with everolimus 

versus placebo (HR 0.85 [95% CI 0.72–1.00, p = 0.025]), just missing the pre-specified, one-sided significance level of 0.022.
Median RFS was not accomplished: the 6-year RFS estimate was 61% for placebo, compared with 64% for 

everolimus. Nevertheless, everolimus showed RFS benefit in the very high-risk group (HR 0.79 [95% CI 0.65–0.97, 
p = 0.011]) compared with intermediate–high-risk group patients (HR 0.99 [95% CI 0.73–1.35, p = 0.48]).

No difference in terms of OS was reported in both arms (HR 0.90 [95% CI 0.71–1.13, p = 0.178]).
The toxicity profile of everolimus significantly impacted the adherence to the therapy as 45% of patients completed 

the 54 weeks of study treatment versus 69% in the placebo arm.20
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Immunotherapy: How the Game is Changing
IO, both alone and in combination, has modified the landscape of mRCC therapy,21–24 so its role in the adjuvant setting 
has been investigated.

IO already has proven to be effective as a post-operative treatment in melanoma,25 for instance, by inducing an 
immune response against any residual disease and micro-metastases at distance: consequently, kidney cancer was 
considered the next step.

KEYNOTE-564 Trial
KEYNOTE-564 was a phase III, randomized double-blinded study, randomizing 994 patients at high risk of RCC after 
nephrectomy to receive adjuvant pembrolizumab or placebo for a year. Although most patients, both in the pembroli-
zumab arm (86.1%) and in the placebo arm (86.9%), were affected by RCC with M0 intermediate-high risk of recurrence 
(defined as stage II with nuclear grade (G) 4 or sarcomatoid differentiation; stage III or higher and N+), 5.8% of the 
patients in each group had undergone nephrectomy and metastasectomy (M1 NED).

The primary endpoint was DFS according to the investigator’s assessment, whereas OS and safety were secondary 
endpoints.

KEYNOTE-564 met its primary endpoint, as pembrolizumab conferred a statistically significant benefit in terms of 
DFS compared with placebo: at 24 months, 77.3% versus 68.1% (HR for recurrence or death 0.68 [95% CI 0.53–0.87; 
p = 0.002]). An OS benefit was reported, as well: even if median OS was not reached in either group (HR for death 0.54 
[95% CI 0.30–0.96]), at 24 months the percentage of patients alive was 96.6% (95% CI 94.3–98.0) in pembrolizumab 
arm and 93.5% (95% CI 90.5–95.6) in the placebo arm. The advantage of IO compared with placebo resulted more 
consistently in the long term, as at 12 months the percentage of patients alive was 98.6% (95% CI 97–99.3) and 98.0% 
(95% CI 96.3–98.9) in pembrolizumab and placebo group, respectively.

96.3% of patients in pembrolizumab group and 91.1% in placebo group reported at least one AE of any grade: the 
most common included fatigue, diarrhoea, pruritus and arthralgia. Nevertheless, grade 3 or worse AEs were mostly 
reported in the pembrolizumab arm (32.4%) rather than the placebo arm (17.7%). Finally, 7.6% of patients treated with 
IO permanently discontinued pembrolizumab, due to AEs.26

Afterwards, in 2022 the advantage of pembrolizumab in terms of DFS was confirmed by the 30-month updated 
analysis (HR 0.68 [95% CI 0.50–0.80] p < 0.0001), and reported in all subgroups: in fact, patients with M0 intermediate– 
high risk of recurrence (HR 0.68 [95% CI 0.52–0.89]), M0 high risk of recurrence (HR 0.60 [95% CI 0.33–1.10]) or M1 
NED (HR 0.28 [95% CI 0.12–0.66]) reported a benefit by adjuvant IO. The estimated DFS rate at 24 months was 78.3% 
and 67.3% with pembrolizumab and placebo, respectively.27

A post hoc exploratory analysis revealed that pembrolizumab provides an advantage even in terms of progression-free 
survival 2 (PFS2), as well (HR 0.52 [95% CI 0.34–0.81] p = 0.0018); furthermore, this benefit seems to improve over 
time: at 12 months, at 18 months, at 24 months and at 30 months, PFS2 rates for pembrolizumab group were respectively 
98.4%, 95.2%, 93.6% and 93.1%, compared with 95.3%, 92.2%, 88.3% and 85.7% in the placebo group, respectively.23 

PFS2 was defined as the time from randomization to disease progression on next-line anticancer drug therapy, or death 
from any cause, whichever occurred first and supports the efficacy of pembrolizumab even in progressing patients. 
Nevertheless, data are still not mature, as only 63 patients in the pembrolizumab arm and 86 patients in the placebo arm 
received subsequent anticancer drug therapy.28

In the updated analysis, the additional follow-up did not report any increase in AEs, and no greater use of steroids for 
immune-related AEs was observed.27

KEYNOTE-564 trial can be considered the cornerstone of adjuvant trial in RCC as it is a truly changing practice trial.

Adjuvant Immunotherapy Ongoing Trials
The role of IO in the adjuvant setting is still under evaluation in several trials, such as Immotion01029 (ClinicalTrials.gov 
Identifier: NCT03024996), CheckMate-91430 (ClinicalTrials.gov Identifier: NCT03138512), RAMPART31 (ClinicalTrials. 
gov Identifier: NCT03288532) and LITESPARK-02232 (ClinicalTrials.gov Identifier: NCT03142334) (Table 2).
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Non-Clear Cell Renal Carcinoma: Children of a Lesser God?
Clear cell renal cell carcinoma (ccRCC) accounts for about 75% of RCC, the remaining 25% encompasses 
a heterogeneous group of tumours with peculiar pathological and molecular features, categorized as nccRCC. The 
most frequent variant of nccRCC is the papillary RCC (10–15%), followed by chromophobe RCC (5%), collecting 
(Bellini) duct carcinoma (1%), medullary carcinoma (1%), and microphthalmia transcription factor (MiT) family 
translocation RCC (1%).33

Albeit their rarity, a tailored treatment for nccRCC patients is an unmet need. Indeed, they are treated as if they were 
ccRCC, despite some of them suffering from a lower response to therapy with either mTOR-target agents and VEGF- 
TKIs, and a poorer OS as well.

Although several trials in metastatic setting attempted to evaluate efficacy of VERGFR inhibitors or IO therapies in 
nccRCC scenario,34–43 they are often small studies or retrospective reports as these patients are commonly excluded from 
pivotal trials.

Nevertheless, nccRCC were included in some adjuvant trials, such as ASSURE,10 SORCE,19 Immotion010,29 

RAMPART,31 CASE12815 (ClinicalTrials.gov Identifier: NCT02762006), MK-3475-031 (ClinicalTrials.gov Identifier: 
NCT02212730), EVEREST20 and PROSPER:44 in particular, a pre-planned subgroup analysis about DFS in nccRCC 
patients was included as a secondary endpoint by PROSPER trial (Table 2).

Future Perspective: Beyond IO, How to Change Our Point of View?
The hypoxia-inducible factor-2 alpha (HIF-2α) is one of the most important drivers for development and progression of 
ccRCC, highlighting the therapeutic potential of HIF-2 antagonists in this disease.45

Belzutifan,46–48 a second-generation HIF-2α inhibitor, demonstrated efficacy in heavily pre-treated patients with 
advanced ccRCC. Based on a preclinical study which suggested potential enhanced efficacy of HIF-2a inhibitor with 
IO,47,48 the MK-6482-022 trial, an ongoing phase III study (ClinicalTrials.gov Identifier: NCT05239728), will evaluate 
the efficacy of belzutifan in combination with pembrolizumab in the adjuvant setting.

The Unsolved Question of M1 NED Patients
Data from non-randomized studies investigating the role of local treatment in oligometastatic disease suggest that 
a complete resection of metastases, also in the case of multiple lesions, is associated with an improvement of the 
survival benefit.49–51 However, prospective randomized trials comparing metastasectomy with systemic treatment alone 
in mRCC have not yet been provided.

Table 2 Ongoing Trials Testing IO in the Adjuvant Setting

IMmotion010 CHECKMATE 914 RAMPART LITESPARK-022 PROSPER
NCT0302499629 NCT0313851230 NCT0328853231 NCT0314233432 NCT0305501344

Phase III III III III III

Treatment arms Atezolizumab vs 
placebo

Nivolumab +/- 
ipilimumab vs placebo

Durvalumab +/- 
tremelimumab vs 

observation

Pembrolizumab + placebo vs 
pembrolizumab + belzutifan

Nivolumab vs 
observation

Duration of 
treatment

1 year 6 months 1 year 1 year 1 month 
neoadjuvant; 9 

months adjuvant

Histology ccRCC ccRCC ccRCC 
nccRCC

ccRCC ccRCC 
nccRCC

Primary endpoint DFS DFS DFS DFS DFS

Abbreviations: ccRCC, clear cell renal cell carcinoma; nccRCC, non-clear cell renal cell carcinoma; DFS, disease-free survival.
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Recently, radiotherapy has been figured out as a feasible strategy for oligometastatic patients to defer systemic 
therapy initiation and to allow sustained systemic therapy breaks for selected patients.52 Few data are available regarding 
the possible role of adjuvant therapy for this group of patients.

The RESORT trial was the first prospective study that evaluated the role of a targeted therapy after radical 
metastasectomy in mRCC. It showed that systemic treatment with sorafenib did not improve relapse-free survival 
(RFS) as compared with observation (OBS) alone. However, this prospective study confirmed that, in well-selected 
patients, surgery of metastases is associated with better survival.43,53

Similarly, the E2810 trial, a randomized, double-blind, placebo-controlled multicenter study, demonstrated that 
pazopanib did not improve DFS compared with placebo.54

As previously reported, the updated analysis of KEYNOTE-564 confirmed M1 NED patients as a subgroup with the 
highest benefit of pembrolizumab.27 It is noteworthy that the number of M1 NED patients was lower compared with the 
population included in the study (5.8% of patients in both groups of study) and the biology of this subpopulation might 
be more like the metastatic setting than to T2/3 patients.

It would be desirable, though, to encourage clinical trials that only include M1 NED patients in order to study a more 
homogeneous population.

Biological Basis of Adjuvant IO: Why Targeting Angiogenesis Does Not Work
The biological basis underlying the different outcomes reported for IO treated patients is mostly unknown. One reason 
could be that cancer angiogenesis might not have a critical role in the micro-metastases survival and spread, due to the 
lack of a rich vascular scaffold compared with more evident solid metastasis: as a result, targeting the VEGF pathway 
could be ineffective in preventing a relapse after nephrectomy.55,56

Furthermore, the low rate of complete response achieved by patients with mRCC and treated with TKIs seems to 
suggest a cytostatic action by these agents, rather than a cytotoxic effect.55,57

Nevertheless, it is important to underline that the high frequency of treatment-related AEs led to an excessive rate of 
TKIs discontinuation and, consequently, a reduced drug exposure in patients who were otherwise asymptomatic and less 
inclined to toxic therapy.

On the other hand, the efficacy of IO in the post-operative setting lies with its interaction with the immune system 
response. In their preclinical study on mice, O’Donnell et al observed how tumour-specific CD8+ T-cells can be 
reinforced by the administration of IO: by their reintroduction into the bloodstream, these cells can kill the micro-
metastases and keep immune surveillance high. Moreover, after the resection of the primary tumour, the circulating 
CD8+ T-cells and those located in the sites of metastases demonstrated to have an increased T-cell:tumor ratio: this 
proportion might provide an advantage in the destruction of remaining tumour tissue.56

Discussion
Surgery still represents the gold standard for localized RCC but disease recurrence is observed in almost 30% of patients 
and correlates with dismal prognosis.6

TKIs used in the metastatic setting have been regularly tested as adjuvant therapy, with contradictory results. 
Sorafenib, sunitinib, pazopanib and axitinib did not demonstrate to be efficacious in delaying DFS in non-metastatic 
patients probably because the VEGF pathway is not implied in the RCC micrometastases biology.56

Nowadays IO promises to change practice in adjuvant RCC as KEYNOTE-465 showed a DFS advantage for 
pembrolizumab compared with placebo in completely resected RCC.26

However, despite the results of KEYNOTE-564 leading to pembrolizumab approval in the adjuvant setting by the 
FDA58 and European Medicines Agency (EMA),28 some doubts still remain.

Despite the recent update, follow-up data still have not demonstrated a benefit in terms of OS for adjuvant 
pembrolizumab. In a methodological perspective, the role of DFS instead of OS as a surrogate of efficacy is still 
debated. Although the former was the primary endpoint of most of the aforementioned trials, a recent meta-analysis 
observed that there seems not to be a robust correlation between these two parameters.59 The sometimes indolent course 
of RCC could explain this discrepancy as recurrence can spread out even after many years. Nevertheless, OS is 
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invariably influenced by the succeeding treatments, whereas DFS still may offer more detailed information about the 
efficacy of adjuvant treatment.

In this perspective, the outcomes in terms of PFS2 are encouraging; although it represents a surrogate endpoint 
attempting to push the bar a little further, the benefit of pembrolizumab is maintained over time28 as a result of an 
immune system response that carries on over time. Due to the small number of patients who experienced progressive 
disease, the influence of subsequent anticancer treatment on PFS2 and OS is mostly unknown.

It is worth noting that 18.9% of patients experience grade 3 or worse IO-related AEs, requiring high dose of 
corticosteroids, and long-term consequences, such as permanent hypothyroidism.27

Indeed, further issues arise from the financial toxicities for IO itself and long-term and short-term AEs.
Considering the hypothesis that a variable percentage of patients is cured by surgery alone, the possibility of an 

overtreatment exists. In this scenario, it is crucial to select cases worthy of treatment based on reliable risk scores.
Finally, the role of ICIs in the post-surgery setting will be confirmed by the several ongoing trials but the definition of 

the risk of recurrence is crucial.60

The UCLA Integrated Staging System (UISS), the Leibovich system and Stage, Size, Grade and Necrosis (SSIGN) 
system are some of the classifications aiming to prognosticate the risk of relapse and OS in patients undergoing radical 
nephrectomy with curative intent.61–64

Molecular features as the expression of 34 genes, ClearCode34, have been proposed to categorize patients with clear 
cell nmRCC in two subgroups with different prognosis, but data are still immature.65

Likewise, the Recurrence Score (RS) tool, based on 16 genes, aims to detect those patients who will really benefit 
from an adjuvant treatment.66,67

Until then, EMA and EAU recommend pembrolizumab as adjuvant therapy in selected cases, after careful patient 
counselling regarding immature OS and potential long-term adverse events.15,28

Conclusions
IO is changing the paradigm of adjuvant therapy in RCC due to the encouraging results of the KEYNOTE-564 trial. 
Some patients could be cured by surgery alone, so clinical and molecular biomarkers are an unmet need to select patients. 
Furthermore, subgroups of patients, such as nccRCC and M1 NED, need to be studied in more homogeneous trials.
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