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We see these patients…a lot of them

• Certainly not every RCC 
patient needs adjuvant 
therapy

• Probably not most of the 
patients enrolled in 
current adjuvant studies 0
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~ 35-40% are Stage III



Take home messages
• Tyrosine kinase inhibitors don’t work
• 3 out of 4 PD/PD-L1 trials are negative
• The single positive trial data are immature to 

change practice
• The signal we see is mostly driven by M1 NED
• The tools we have for predicting progression are 

poor



RCC Adjuvant TKI therapy Trials
Study 
Name

Sponsor N Design Outcome Measure Status

ASSURE ECOG/NCI 1941 1 yr sorafenib vs 1 yr 
sunitinib vs placebo

Relapse free 
survival

Accrual 
complete

SORCE MRC(UK) 1656 3 yrs sorafenib vs 1 yr 
sorafenib vs placebo

Relapse free 
survival 

Accrual 
complete

S-TRAC Pharma 720 1 yr sunitinib vs 1 yr 
placebo

Relapse free 
survival

Accrual 
complete

PROTECT Pharma 1500 1 yr pazopanib vs 1 yr 
placebo

Relapse free 
survival

Accrual 
complete

EVEREST SWOG 1218 1 yr everolimus vs 1 yr 
placebo

Relapse free 
survival 

Accrual 
complete

ATLAS Pharma 592 1 yr axitinib vs 1 yr placebo Relapse free 
survival

Accrual 
complete



• 3 randomized phase 3 studies, ASSURE (n=1943), S-TRAC (n=615), 
PROTECT (n=1135).

•  Pooled analysis: VEGF TKI was not associated with improved DFS 
(HR: 0.92 0.83-1.03, p: 0.16).

• VEGF TKI associated with higher grade 3-4 AEs (OR: 5.89, p<0.001).  

Sun M, Eur Urol 2018



Immune agents (IO) to the rescue…?

IO
IO



RCC Adjuvant IO trials
Study Name Drugs 1° Endpoint Status

Immotion 010 (n=778) Atezo vs Placebo DFS NEGATIVE*

Checkmate914 (n=1600) Nivo/Ipi vs Placebo DFS NEGATIVE*

ECOG 8134/Prosper 
(n=805)

Neoadjuvant nivolumab 
→ surgery → adjuvant 
nivolumab
vs observation

RFS NEGATIVE

RAMPART (n=1750) Durvalumab vs. 
Durvalumab+Tremelim
umab vs. Surveillance

DFS and OS Currently Accruing 

KEYNOTE 564 (n=994) Pembrolizumab vs
Placebo

DFS Positive



KEYNOTE-564 Study Design

Adjuvant Pembrolizumab vs. Placebo n=994



DFS by Investigator, ITT Population
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“game-changing”
 -Twitter

“Paradigm shift” 
 -ASCO Post

Choueiri T, NEJM 2021



Looking under the hood



Disease-Free Survival by Investigator, 
Intention-to-Treat Population, what about @ 36 months?



6 more months of followup, not much has changed from 
the first interim analysis

• “requested by the 
regulatory authorities” –
quote from the paper

• Only 33% of the 200 
events needed for final 
analysis have occurred 
(this is because of poorly 
selected pts who were not 
likely to recur)

Powles T, Lancet Oncol 2022



Which patients were in the Keynote 564 trial? 
Disease categories

Intermediate – High Risk High Risk for Recurrence M1 NED

pT2 pT3 pT4 pT any NED after 
resection
of oligomets 
(including 
synchronous)

Grade 4 or 
sarcomatoid

Any Grade Any grade Any grade

N0 N0 N0 N1 ≤1 year from NT

M0 M0 M0 M0



% in each of these Disease Categories
Intermediate –High Risk High Risk M1 NED

PT2 pT3 pT4 pT any NED after resect
of oligometsGrade 4 or sarc Any Grade Any grade Any grade

N0 N0 N0 N1 ≤1 year from NT

M0 M0 M0 M0

86% 8% 6%

34.6% of patients were low-grade (1 or 2)!



% in each of these Disease Categories
Intermediate –High Risk High Risk M1 NED

PT2 pT3 pT4 pT any NED after resect
of oligometsGrade 4 or sarc Any Grade Any grade Any grade

N0 N0 N0 N1 ≤1 year from NT

M0 M0 M0 M0

86% 8% 6%
CI crosses 1If really a 

class effect, 
should be 
true for both 
groups



DFS by investigator, Subgroups, IIT population



Adverse Events/Immune-Mediated Adverse Events (iAE)
These are real (and the patient may not have disease) 

• Any Grade iAE 35%
• Grade 3-4 iAE’s in Pembro 

8.6% vs. 0.6% in Placebo
• Discontinuation for AE 21% 

(vs. 2% in placebo)
• 2 Deaths in pembro group* 
• Colitis
• Adrenal Insufficiency
• Pneumonitis
• Hepatitis
• Skin
• Thyroiditis



Restricted mean disease-free survival times
-Are they actually that different? I don’t think so

Investigator Assessment, ITT population

• DFS 
Pembro 20.97 months vs. 
Placebo 19.11 months 
(1.86 mo, 95% CI 0.95-2.77)

• OS 
Pembro 23.66 months vs. 
Placebo 23.47 months 
(0.19 mo, 95% CI 0.13 - 0.5)



Just who are the ccRCC patients who develop 
recurrence? Who should get adjuvant IO therapy?



What is the real risk of recurrence?
• N=3633 patients
• 75% ccRCC
• Models for each 

histology
• C-Index for ccRCC 

– 0.83 PFS, 
– 0.86 CSS

Leibovich BC et al Eur Urol 2018



What is the real risk of recurrence?

Leibovich BC et al Eur Urol 2018



More real world data from Emory
Table 1: Progression free survival estimates for ccRCC (n=1717) by Leibovich 2018 risk score 
for entire Emory cohort (n=2,295)

Progression Free Survival (% [95% CI])

Risk Score n (%) 5 Years 10 Years

ccRCC

0 34 (2) 97 (79-100) 97 (79-100)
1 6 (0.3)* 100 (100-100) 100 (100-100)
2 283 (16.5) 94 (90-97) 91 (84-95)
3 285 (16.6) 96 (91-98) 91 (82-96)
4 126 (7.3) 92 (85-96) 86 (66-95)
5 132 (7.7) 94 (85-97) 82 (65-91)
6 187 (10.9) 89 (81-93) 85 (75-91)
7 112 (6.5) 86 (75-93) 58 (30-78)
8 119 (6.9) 69 (57-79) 66 (52-76)
9 88 (5.1) 79 (65-88) 58 (26-80)

10 67 (3.9) 69 (53-81) 55 (35-71)
11 59 (3.4) 45 (27-62) 40 (21-58)
12 60 (3.5) 43 (26-59) 30 (13-50)
13 38 (2.2) 51 (30-69) 51 (30-69)
14 50 (2.9) 59 (40-73) 40 (17-63)

≥15 70 (4.1) 44 (28-60) 44 (28-60)
*Low sample size (<15) at respective score limiting analysis. Abbreviations: Clear cell renal cell 
carcinoma (ccRCC); Progression Free Survival (PFS).

• N=2,295 patients; 75% ccRCC
• ccRCC / pRCC / chRCC AUC:

• 5-yr PFS 0.81 / 0.74 / 0.66
• 10-yr PFS 0.78/ 0.71 / 0.55

Table 2: Progression free survival estimates for pRCC (n=402) and chRCC (177) by Leibovich 2018 risk 
score for entire Emory cohort (n=2,295)

Progression Free Survival (% [95% CI])

Risk Score n (%) 5 Years 10 Years

pRCC

1 153 (38.8) 94 (88-97) 89 (80-95)
2 204 (51.8) 94 (88-97) 89 (77-94)
3 37 (9.4) 43 (22-63) 29 (10-51)

chRCC

1 164 (92.7) 96 (90-98) 88 (75-94)
2 10 (5.6)** 75 (13-96) 75 (13-96)

3* 3 (1.7) - -

*Patients lost to follow-up and were censored, so unable to accurately determine frequencies. **Low 
sample size (<15) at respective score limiting analysis. Abbreviations: Papillary renal cell carcinoma 
(pRCC); Chromophobe renal cell carcinoma (chRCC); Progression Free Survival (PFS).



Disease Categories – Risk of recurrence
Does this explain Keynote 564 results?

Intermediate –High Risk High Risk M1 NED

PT2 pT3 pT4 pT any NED after resect
of oligomets
≤1 year from NT

Grade 4 or sarc Any Grade Any grade Any grade

N0 N0 N0 N1

M0 M0 M0 M0

86% 8% 6%
Leibovich/MayoPFS nomogram -5yr DFS

75% 56% 56% 56% n/a

ASSURE DFS nomogram -2yr DFS

96.4% 80% n/a 58.5% n/a



Translational science may inform us about patient 
selection



CD8 T-cell infiltration predicts progression free 
survival after surgery in renal cell carcinoma patients
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Jansen, Prokhnevska, Master…Kissick, Nature, 2019

Stay tuned for validation, 
thanks to DOD TRP grant



CD8 T cell response is independent of tumor size, stage, 
subtype and demographic factors

Jansen et al, Nature, 2019Courtesy, Dr. Carey Jansen



Conclusions
• Expensive, not easy to tolerate, data 

immature
• Can we find the right patients to treat based 

on current pathologic features: NO

• Maybe just for patients who are:
– pM1 NED s/p metastatectomy



Thank you!

• vmaster@emory.edu
• 404-217-6419

mailto:vmaster@emory.edu




Immune-Mediated AEsa, As-Treated Population
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Response to checkpoint therapy is associated with 
CD8 T cells in the tumor at the time of surgery



CD8 T-cell infiltration predicts progression in RCC
~25% 
CD8+

0.002% 
CD8+

>10,000 Fold 
difference

Jansen et al, Nature, 2019



Keynote 564 – Updated 30 month 
analysis ASCO GU 2022

• DFS benefit with pembrolizumab 
was maintained (HR 0.63, 95% CI 
0.50−0.80; nominal P < 0.0001) 

• Consistent across subgroups, 
• M0 disease with 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)

• M1 NED (HR 0.28, 95% CI 0.12−0.66). 

• The estimated DFS rate at 24 
months was 78.3% with 
pembrolizumab vs 67.3% with 
placebo.

• OS (HR 0.52, 95% CI 0.31−0.86; 
P = 0.0048);

• p-value did not cross the statistical 
hypothesis testing boundary and 
additional follow-up is planned for 
this key secondary endpoint.



Conclusions



Not TKI’s for sure



What does the science tell us?
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