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Clinical Prognostic models to select for adjuvant therapy 

Kelly N. Fitzgerald , Robert J. Motzer & Chung-Han Lee. Nat Rev Urol | Volume 20 | March 2023 | 179–193



Cytokines as adjuvant therapy

Clark JI, et al. J Clin Oncol 2003; 2003 Aug 15;21(16):3133-40.

High dose IL-2IFN-α 2b

Messing EM, et al. J Clin Oncol 2003; 21:1214-1222.



S-TRAC Phase III trial: DFS benefit with Adjuvant sunitinib

Ravaud A, NEJM 2016; Motzer R et al, Eur Urol 2017

• Sunitinib 50 mg/day or placebo 4-
weeks-on, 2-weeks-off x 1 year

• Clear-cell RCC 
• T3 or T4, any T stage with nodal 

involvement
• Any Fuhrman grade 
• ECOG PS 0-2 before nephrectomy
• No macroscopic residual disease
• within 3–12 wk after nephrectomy



S-TRAC Phase III trial: DFS sub-analyses

Ravaud A, NEJM 2016; Motzer R et al, Eur Urol 2017



S-TRAC Phase III trial: Adjuvant sunitinib provided no OS benefit & 
was associated with toxicities

Ravaud A, NEJM 2016; Motzer R et al, Eur Urol 2017

Treatment discontinuations owing to AEs occurred in 86 
patients (28.1%) with sunitinib and 17 (5.6%) with placebo



Positive trial Negative trials

Trials evaluating adjuvant VEGF inhibitors



Potential reasons for discordant results with adjuvant VEGF inhibitors 

Kelly N. Fitzgerald , Robert J. Motzer & Chung-Han Lee. Nat Rev Urol | Volume 20 | March 2023 | 179–193



Motzer RJ, et al. Nat Commun 2022; Oct 10;13(1):5959.

Comprehensive genomic and transcriptomic analysis of tumors from 171/615 patients from the S-
TRAC trial

DFS was not significantly influenced by mutations in VHL, PBRM1, SETD2 and BAP1.

High TMB = worse survival, but adjuvant sunitinib largely abrogated this prognostic effect, 
suggesting that high TMB may confer a clinical benefit from adjuvant sunitinib.

Low expression of STRAC11 GES associated with better OS with sunitinib (STRACII enriched for 
regulation of the stroma (TDO2, STEAP1), Treg cells (SLC16A1, PRKAB1) and myeloid cells 
(APOBEC3A, MERTK, SNX29).

Angiogenic signatures derived from metastatic RCC trials IMmotion 150 GES and JAVELIN Renal 
101 GES were applied to S-TRAC:
• IMmotion 150 GES appeared to be prognostic for better OS
• JAVELIN Renal 101 GES appeared predictive of better OS with adjuvant sunitinib.



EVEREST Phase III trial: Adjuvant Everolimus (mTOR inhibitor)
No Overall RFS benefit (≥pT1b high grade or N+), but potential benefit in very high-risk subset

Ryan C, et al. Lancet 2023 Sep 23;402(10407):1043-1051.

• Postoperative everolimus (1 year) did not improve recurrence-free 
survival vs. placebo among patients with renal cell carcinoma at high 
risk of recurrence after nephrectomy.

• There may be a benefit in a very-high risk subgroup with adjuvant 
everolimus (unplanned analysis).

• Grade 3–4 toxicities occurred in 46% of patients receiving 
everolimus and 37% discontinued early due to adverse events, which 
may have compromised outcomes.



Adjuvant pembrolizumab (KEYNOTE564): Improved DFS

Powles T,,…Choueiri TK. Lancet Oncol 2022; Choueiri TK, et al. GU ASCO 2024

•1 year of pembro vs. placebo
•RCC with clear cell component +/-
sarcomatoid
•pT2 grade 4 or sarcomatoid differentiation 
•pT3-T4, any grade or N+ 
•M1 with no evidence of disease after 
complete resection of oligometastases
synchronously or within 1 year of 
nephrectomy 



Adjuvant pembrolizumab (KEYNOTE564)
DFS benefits in subgroups

Powles T,,…Choueiri TK. Lancet Oncol 2022



Adjuvant pembrolizumab (KEYNOTE564): OS improvement seen

Choueiri TK, et al. GU ASCO 2024 



Adjuvant pembrolizumab (KEYNOTE564): OS improvement across subgroups

Choueiri TK, et al. GU ASCO 2024 



Adjuvant pembrolizumab (KEYNOTE564): subsequent therapy

Powles T,…Choueiri TK. Lancet Oncol 2022
Choueiri TK, et al. GU ASCO 2024 



Adjuvant pembrolizumab (KEYNOTE564): Toxicities

Powles T,…Choueiri TK. Lancet Oncol 2022
Choueiri TK, et al. GU ASCO 2024 



Adjuvant pembrolizumab (KEYNOTE564): PRO

Choueiri TK, et al. Oncologist 2023

•No meaningful differences were observed between 
the pembrolizumab and placebo groups in the other 
EORTC QLQ-C30 functional or symptom scales or in 
the EQ-5D VAS.
•Mean change from baseline remained stable in the 
EORTC QLQ-C30 GHS/QoL and physical functioning 
scales and in the FKSI-DRS through week 104 for both 
the pembrolizumab and placebo groups.  
•Although patients in the placebo group did not 
receive active treatment, PRO outcomes were 
comparable between groups.
•Therefore, pembrolizumab did not have a negative 
impact on HRQoL.



Positive trial Negative trials

Trials evaluating adjuvant immune checkpoint inhibitors



CHECKMATE-914: Adjuvant IPI-NIVO

Motzer RJ, et al. Lancet 2023. Mar 11;401(10379):821-832.



CHECKMATE-914: Adjuvant IPI-NIVO

Motzer RJ, et al. Lancet 2023. Mar 11;401(10379):821-832.

Adjuvant therapy with nivolumab plus 
ipilimumab did not improve disease-
free survival versus placebo in patients 
with localized renal cell carcinoma at 
high risk of recurrence after 
nephrectomy.



CHECKMATE-914: Adjuvant IPI-NIVO
Sub-analyses

Motzer RJ, et al. Lancet 2023. Mar 11;401(10379):821-832.



CHECKMATE-914: Adjuvant IPI-NIVO
Did toxicities compromise efficacy?

Motzer RJ, et al. Lancet 2023. Mar 11;401(10379):821-832.

• Treatment-related adverse events of any grade led to 
discontinuation of nivolumab plus ipilimumab in 29% of 
IPI-NIVO patients. 

• In the nivolumab plus ipilimumab group, 57% of  patients 
completed all cycles of nivolumab and 66% completed all 
cycles of ipilimumab 

• 23% of patients treated with nivolumab plus ipilimumab 
received corticosteroids (≥40 mg /d prednisone or 
equivalent).



Motzer RJ, et al. GU ASCO 2024.



CHECKMATE-914: Part B

Motzer RJ, et al. GU ASCO 2024.



CHECKMATE-914: Part B

Motzer RJ, et al. GU ASCO 2024.



CHECKMATE-914: Part B

Motzer RJ, et al. GU ASCO 2024.



IMmotion-010: adjuvant Atezolizumab



IMmotion-010: adjuvant Atezolizumab

Pal SK, et al. Lancet 2023; 2022 Oct 1;400(10358):1103-1116.



IMmotion-010: adjuvant Atezolizumab
Sub-analyses (no signal even in M1 NED, sarcomatoid, PD-L1+)

Pal SK, et al. Lancet 2023; 2022 Oct 1;400(10358):1103-1116.



IMmotion-010: adjuvant Atezolizumab
Toxicities as expected

Pal SK, et al. Lancet 2023; 2022 Oct 1;400(10358):1103-1116.



PROSPER: Adjuvant Nivolumab (including brief neoadjuvant)

Allaf M, Kim SE, Harshman LC, et al. ESMO Congress 2022



PROSPER: Adjuvant Nivolumab (including brief neoadjuvant)

Allaf M, Kim SE, Harshman LC, et al. ESMO Congress 2022



PROSPER: Adjuvant Nivolumab (including brief neoadjuvant)

Allaf M, Kim SE, Harshman LC, et al. ESMO Congress 2022

Not rendered disease-free post-
op / did not undergo surgery



PROSPER: Adjuvant Nivolumab (including brief neoadjuvant)
Sub-analyses

Allaf M, Kim SE, Harshman LC, et al. ESMO Congress 2022



PROSPER: Adjuvant Nivolumab (including brief neoadjuvant)
Toxicities as expected

Allaf M, Kim SE, Harshman LC, et al. ESMO Congress 2022



Potential reasons for discordant results with adjuvant ICIs
Differences in eligibility criteria

Labaki C, Choueiri TK. Nat Rev Clin Oncol 2023; Volume 20 | February 2023 | 65–66 |



Potential reasons for discordant results with adjuvant ICIs
Excessive toxicities (IPI-NIVO)

Motzer R, et al. ESMO 2022. CHECKMATE-914



Ongoing phase III trials of adjuvant therapy for RCC

Trial Histology Eligibility Control Experimental
LITESPARK-002 Clear cell ≥pT2 Grade 4, including M1 

NED (synchronous or 
metachronous within 2 years)

Pembro-Placebo Pembro-Belzutifan

RAMPART Clear cell Leibovich score 3-11 (stop 
recruiting intermediate risk 3-
5 after 3 years or when 25% 
of target

Observation Durva or Durva+Treme

STRIKE 
(ALLIANCE)

Clear cell TBD Pembro Pembro + Tivozanib

NCT06146777 
(Sun Yat-Sen)

Non-clear 
cell 
(papillary)

III Placebo Pembro



Lancet 2024 Jan 18:S0140-6736(23)02268-7.



Molecular (gene expression) Prognostic model to select for adjuvant therapy? 

Rini B, CCR 2018

A 16-gene expression (RNA) recurrence score (RS) signature consisting of 11 cancer-specific and 5 
reference genes, was developed using archived, formalin-fixed, paraffin embedded (FFPE) tumor tissue 
from patients with stage I–III RCC who underwent nephrectomy at Cleveland Clinic.
RS results predicted outcomes (TTR primary) in both arms of S-TRAC, with the strongest results 
observed in the placebo arm. When high versus low RS groups were compared, HR for recurrence was 
9.18 in the placebo arm; interaction of RS with treatment was not significant (22% of patients in S-TRAC 
were classified as low risk by the RS with a 5-year recurrence risk of 11%)



Post-operative molecular residual disease to inform therapy

Nuzzo P, et al. Nat Med 2020

• cfDNA in < 80% of advanced RCC and false positive 
possible from clonal hematopoiesis or germline 
alterations.

• cfMeDIP-seq (cell-free methylated DNA 
immunoprecipitation and high-throughput 
sequencing assay) for detection of RCC.

• Top 300 differentially methylated regions (DMRs), 
was used to assign a methylation score.

• cfMeDIP-seq had a mean AUROC of 0.979 for plasma 
DNA and 0.858 for correctly classifying urine DNA 
(2/3 of RCC patients had localized disease).

• While urine-based classification was not as accurate 
as plasma, performance can be improved through 
utilizing tumor methylation to inform cfDNA 
methylation analysis.



Tumor-informed ctDNA assay (SignateraTM)

• Overall, these results demonstrate the predictive value of MRD 
using tumor-informed ctDNA in patients with RCC.

• Future prospective studies in RCC are warranted to validate the 
utility of ctDNA in informing clinical decision-making to select high-
risk patients for adjuvant therapy.



Maria T. Bourlon, MD, MS; Paola Valdez, MD; Toni Choueiri, MD, FASCO; and Elaine Lam, MD.. ASCO POST 10 January 2024



Adjuvant therapy of RCC: Take home message
• Clinical trials evaluating immunotherapy and VEGFR TKIs for RCC in the adjuvant setting have 

yielded conflicting data for DFS benefit (none have shown prolonged OS yet).
• Pembrolizumab is currently approved for the adjuvant setting in RCC in the USA and Europe 

based on the results of the KEYNOTE-564 trial (improved DFS HR 0.72 and OS HR 0.62). 
• The success of pembrolizumab in the context of multiple negative ICI trials is unclear (nivo, 

atezo, IPI-NIVO), but may be partly from patient selection (higher risk, PD1 vs. PD-L1 inh, safety 
profile, duration)

• Sunitinib is approved by the US FDA for the adjuvant treatment of high risk RCC (improved DFS 
HR 0.76, no improvement of OS).

• Adjuvant therapy may be offered to appropriate patients after discussing benefits and risks.
• The utility of novel adjuvant combination therapies including HIF2α blockade (belzutifan) or 

VEGF inhibitor (Tivozanib) with pembrolizumab will be explored in Phase III trials.
• Impact of adjuvant pembro on therapy for metastatic recurrence needs study (VEGF+/-IO)
• Appropriate patient selection using clinical prognostic factors, molecular residual disease

(MRD) information and predictive biomarkers is needed to develop precision adjuvant 
therapy and achieve better therapeutic index.
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