
Mohamad E. Allaf, MD
Jakurski Family Director, Brady Urological Institute
Johns Hopkins Medicine

Jackson Hole Seminars 2024

Role of neoadjuvant/adjuvant therapy in patients with 
localized Renal Cell Carcinoma: the PROSPER (EA8143) 

trial and beyond



Surgical Monotherapy Fails to 
Cure a Significant Proportion of 
Patients with “Localized” RCC

43yo male with 8cm ccRCC

2 years

Multiple lung metastases



Can we alter this outcome?
• Neoadjuvant

– Control/treat distant disease 
at earliest time point

– Shrink tumor to facilitate 
surgery / organ preservation

– “Litmus test”
– Systemic treatment given 

prior to postoperative 
recovery / complications

• Adjuvant
– Treat micrometastatic

disease
– Prevent recurrence
– Prolong survival

Key: Adjuvant hopes to identify those at highest risk for recurrence and spare lower risk patients toxicity



Neoadjuvant TKIs to Downstage 
Tumor Thrombus

• Numerous case reports and case series (largest series N=25)
• Different agents used
• ~40% of patients experience decrease in thrombus size
• Rare to change “level” of thrombus or to impact surgical approach 

(eg avoid sternotomy)
• Toxicity is not insignificant in this high-risk surgical group

Cost et al. Eur Urol, 2011, Bigot et al., World Journal of Urology, 2014



Neoadjuvant TKIs to Facilitate 
Surgical Resection and PN

• Retrospective series and Phase II trials demonstrating feasibility
• Tumor size reduction ~25% 
• PN ~50+%
• How do you determine resectability prior to therapy?  A self-fulfilling 

prophecy in non-randomized studies?

Rini et al., J Urol 2015

Karam et al., Eur Urol 2014



History of Adjuvant Trials in RCC 
(NEGATIVE)

Patel et al., Clinical Advances in Hematology and Oncology, 2016



Phase III TKI Adjuvant Trials

Pal SK, Haas NB. Oncologist 2014;19:851-9.

DFS Benefit
OS Negative

Haas et al., The Lancet 2016 Ravaud et al., NEJM, 2016



Adjuvant TKI Therapy:
Bottom Line

Bex et al., Eur Urol, 2016

Adjuvant Sunitinib approved for adjuvant use based on S-TRAC.  Positive DFS, Negative OS



• TKIs are rarely if ever curative in the metastatic setting
• Toxicity is high
• Efficacy of Treatment AFTER Disease Progression May be Worse in 

Treatment Arms
• Unlike conventional chemotherapy (eg Cisplatin), TKIs are usually given until 

progression in advanced cancer
• Revascularization occurs in days in animal models when TKI is stopped
• Withdrawal may promote metastases

Thoughts on Adjuvant TKI Therapy



Pre-Nivolumab

Topalian et al., N Engl J Med 2012; 366:2443-245
Motzer RJ et al., NEJM 2015: 373, 1803
Drake ASCO 2013

Post-Nivolumab

Durability of 
Response 

Even Off Drug 

All stopped therapy



Rationale for Neoadjuvant 

11

• In Preclinical model: Improved Efficacy of Neoadjuvant Compared to Adjuvant 
Immunotherapy to Eradicate Metastatic Disease (Liu et al., Cancer Discovery, Dec 
2016)

• Neoadjuvant nivolumab in lung, melanoma, and breast with good pathological 
response (Forde et al., NEJM 2018)

• “Priming the immune system preoperatively with continued postoperative 
engagement”



• 17 patients, localized “high risk” resectable ccRCC
• 6 neoadjuvant Nivolumab doses
• No safety signal, some efficacy!

Eur Urol Onc 2022



Study Schema (PROSPER)



Study Schema

• Patient Advocates aided in this trial design
• No placebo given
• Open label study
• Renal mass biopsy mandated in Surgery+Nivo arm 

• Biopsy encouraged in Surgery+Observation arm
• Non-diagnostic biopsy is considered a good faith effort

• Bilateral renal masses allowed if can be treated at the same time or within 12 weeks
• M1 allowed if resectable at same time or within 12 weeks and patient rendered NED
• Nivolumab dosage = 480mg monthly

Key Points



Study Design Summary
• Primary Endpoint:  Recurrence Free Survival (RFS) defined as 

time from randomization to disease recurrence or death, whichever 
comes first.  Patients who did not get surgery or were not disease-
free post surgery were considered as an event at Day 1.

• Secondary Endpoints:  Overall Survival, RFS for clear cell RCC, 
Safety/Tolerability, Patient Reported Outcomes, Correlative Science

• Study with 84.2% power targeting 11.7% absolute improvement of 5yr RFS
•  Accrual Goal=805 patients



Patient Characteristics
 at Enrollment

• Enrollment based on clinical stage
• ~ 50% of pts cT1/T2
• ~ 15% of pts cN1
• ~ 3% cM1
• ~ 75% pts ECOG PS 0



• >60% had pT3/T4 tumors
• >60% had high grade tumors
• ~80% had clear cell RCC
• ~	5% in each group underwent partial 

nephrectomy
• ~3% of RCC patients that had surgery 

were not disease-free post surgery
• ~ 5% were non-RCC cases that were 

excluded from the primary analysis

Patient Characteristics
Post Surgery
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Enrollment

Allocation

Surgery+Nivo Arm (n=404)
• Started Neoadjuvant Nivolumab 

(n=353)
• Received Surgery (n=359)
• Started Adjuvant Nivolumab (n=314)

Surgery+Observation Arm (n=415)
• Received Surgery (n=387)

Randomized 
(n=819)
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ECOG-ACRIN Data Safety Monitoring Committee (DMSC)

Interim Analysis for Futility

• Full information: 209 follow-up events
• Analyses timepoints are follow-up event driven (only counting recurrences and 

deaths)
• Efficacy analyses planned at 65%, 85%, 100% information time
• Inefficacy/futility interim analyses planned to start at 44% information and then 

again every time there is an increase in at least 10% of information
• At 71.8% information time, inefficacy analysis results were presented to 

DMSC and recommendation was to release result for futility (stratified hazard 
ratio for RFS exceeded threshold of 0.96)
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Interim Analysis for Futility: No Difference in RFS  

Mohamad E. Allaf, MD

• At interim analysis, DSMC stopped trial 
for inefficacy

• Median Follow-up=16months
• No difference in RFS between arms
• OS data not mature
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+ +Nivo arm (106 events / 379 cases) Observation arm (110 events / 400 cases)

379 291 208 151 99 50 30

400 300 214 161 100 47 22Observation arm

Nivo arm

Number at risk

HR: 0.97 [95% CI: 0.74 – 1.28]
One-sided P-value: 0.43

• Conditional power for primary and 
sensitivity analyses <30%

• Trial was quickly approaching full-
information when this decision was 
made (71.8% information)
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Forest Plot of RFS According to Subgroup
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Adverse Events

Mohamad E. Allaf, MD

• More AEs in Nivolumab Arm
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PROSPER Conclusions

• This is the first phase III neoadjuvant IO trial in renal cell carcinoma
• Perioperative nivolumab did not improve RFS in patients with renal cell carcinoma 

at high risk for recurrence
• Adverse events in the surgery+nivolumab arm were consistent with toxicity profile in 

other nivolumab trials
• Ongoing  radiomic, pathomic and other biomarker analyses within this trial may 

inform the design of future neoadjuvant renal cell carcinoma trials
• Further analysis of patient subsets within this unique trial design should help inform 

future research



Recurrence
Assessment

Investigator Central Investigator

Metastatectomy YES YES YES

Allow non-clear cell 
RCC

YES (15%) NO (Sarcomatoid with 
any subtype)

NO (Sarcomatoid)

Intravenous Placebo? NO (Observation) YES YES

Risk Group High Risk Higher Risk Higher Risk

Neoadjuvant? YES NO NO

Preoperative Biopsy YES NO NO

EA8143 PROSPER RCC
Nivo vs. Observation5

IMmotion010
Atezo vs. Placebo6

KEYNOTE-564
Pembro vs. Placebo7

Checkmate-914
Ipi/Nivo vs. Placebo



November 2023
Press Release

November 2021
FDA Approved for adjuvant therapy 
for those with intermediat—high or
 high risk for recurrence





Ongoing Trials

LITESPARK 002
Belzutifan + Pembro  vs. Pembro

RAMPART
Durvalumab vs. Durvalumab + 
Tremelimumab vs. Placebo 

N=1600

N=1700
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Conclusions

• Sunitinib and Pembrolizumab are both FDA approved in the adjuvant setting
• Pembrolizumab first agent to demonstrate DFS and OS benefit
• Unclear why Keynote-564 was positive and all other trials negative
• Neoadjuvant therapy trials are feasible and safe
• Additional trials and correlative work in progress to help move the field forward

Mohamad E. Allaf, MD
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