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We Encourage Clinicians in Practice to Submit Questions 

Feel free to submit questions now before the program 
begins and throughout the program.



Familiarizing Yourself with the Zoom Interface

Expand chat submission box

Drag the white line above the submission box up to create 
more space for your message.



Familiarizing Yourself with the Zoom Interface

Increase chat font size

Press Command (for Mac) or Control (for PC) and the + symbol. 
You may do this as many times as you need for readability.
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Common Questions in the Management 
of Renal Cell Carcinoma

• What is the current role of cytoreductive nephrectomy in the modern era?

• What is the optimal approach to oligometastatic disease/oligoprogression? 

• What are the current and future roles of neoadjuvant treatment? 
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Case Presentation – Dr Rini: A 76-year-old woman with 
Grade III clear cell RCC

• 76-year-old female presents with right flank pain, no hematuria

• PMH: mild HTN (140/85 mm Hg not on medication); 
hypercholesterolemia; no other cardiac history; diabetes on 
metformin

• 20 pack-year smoker; FH: negative for cancer

• PE: right flank fullness, otherwise normal exam

• Labs: HgB 11.0 g/dL; ANC and Plt normal; creatinine 1.2; LDH 287, 
calcium normal

• CTs: no distant mets



• Patient undergoes R radical nephrectomy
• Pathology: Grade 3 clear cell RCC, margins negative; T3aN0

• Returns 6 weeks after nephrectomy; fully recovered 
– ECOG 0; creatinine 1.5; all other labs normal

• Patient receives adjuvant pembrolizumab
– Develops grade 2 rash and grade 1 diarrhea 3 doses in…

Case Presentation – Dr Rini: A 76-year-old woman with 
Grade III clear cell RCC (continued)



ESMO 2021;Abstract 653O



Primary endpoint: DFS per investigator
Key secondary endpoint: OS
Other secondary endpoint: Safety

KEYNOTE-564 (NCT03142334) Study Design

• Median (range) time from randomization to cutoff: 30.1 (20.8−47.5) months

Q3W, every 3 weeks. 
aM1 NED: no evidence of disease after primary tumor + soft tissue metastases completely resected ≤1 year from nephrectomy; b≤17 cycles of treatment were equivalent to ~1 year.
Data cutoff date: June 14, 2021. 

Pembrolizumab 200 mg
Q3W

for ~1 yearb

Placebo
Q3W

for ~1 yearb

R
(1:1)

Key Eligibility Criteria
• Histologically confirmed clear cell renal cell carcinoma

• Intermediate-high risk: pT2, grade 4 or sarcomatoid, 
N0, M0; pT3, any grade, N0, M0

• High risk: pT4, any grade, N0, M0; any pT, any 
grade, N+, M0

• M1 no evidence of disease (NED) after surgerya
• Surgery ≤12 weeks prior to randomization 
• No prior systemic therapy
• ECOG PS 0 or 1
• Tissue sample for PD-L1 assessment

Stratification Factors
• Metastatic status (M0 vs M1 NED)
• M0 group further stratified:

• ECOG PS 0 vs 1
• US vs non-US

N = 496

N = 498
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Primary Analysis: 24.1 mo Follow-Up

496 457 414 371 1 0233 21151 61
498 436 389 341 1 0209 19145 56

KEYNOTE-564 Primary Endpoint: Disease-Free Survival 
(DFS), ITT Population

* denotes statistical significance.
ITT population included all randomized participants. DFS, disease-free survival; NR, not reached. Primary analysis data cutoff date: December 14, 2020. Updated analysis data cutoff date: June 14, 2021.

HR 0.68 (95% CI 0.53−0.87)
P = 0.001*

24-mo rate

77.3%

68.1%

Pts w/ Event Median, mo (95% CI)
Pembro 109 NR (NR–NR)
Placebo 151 NR (NR–NR)
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Placebo
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Updated Analysis: 30.1 mo Follow-Up

24-mo rate

78.3%

67.3%

HR 0.63 (95% CI 0.50–0.80)
Nominal P < 0.0001

Pts w/ Event Median, mo (95% CI)
Pembro 114 NR (NR–NR)
Placebo 169 NR (40.5–NR)

Choueiri TK et al. Genitourinary Cancers Symposium 2022;Abstract 290
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KEYNOTE-564 Key Secondary Endpoint: Overall Survival (OS), 
ITT Population

aDid not cross prespecified p-value boundary for statistical significance.
ITT population included all randomized participants. NR, not reached. Primary analysis data cutoff date: December 14, 2020. Updated analysis data cutoff date: June 14, 2021.

HR 0.54 (95% CI 0.30–0.96)
P = 0.0164a

24-mo rate

96.6%
93.5%

Pts w/ Event Median, mo (95% CI)
Pembro 18 NR (NR–NR)
Placebo 33 NR (NR–NR)
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24-mo rate

96.2%
93.8%

HR 0.52 (95% CI 0.31–0.86)
P = 0.0048a

Pts w/ Event Median, mo (95% CI)
Pembro 23 NR (NR–NR)
Placebo 43 NR (NR–NR)

Choueiri TK et al. GU Cancers Symposium 2022;Abstract 290



KEYNOTE-564: 



Key Ongoing Studies of Adjuvant Immunotherapy in RCC

Trial Sample 
size Inclusion criteria Treatment Primary 

endpoint
Expected 

results

IMmotion0101 778 pT2G4, pT3aG3-4, pT3b-T4Gx, pTxN1, 
pTxNxM1 (resected to NED*); clear cell Atezolizumab vs placebo DFS 1/2022

CheckMate 9142 1,600 pT2aG3-4N0, pT2b-T4GxN0, pTxGxN1; 
clear cell

Nivolumab + ipilimumab vs nivolumab + placebo vs 
placebo (6 months) DFS 1/2023

PROSPER RCC3 766 T2Nx, TxN1, TxNxM1 (resected to NED); 
any RCC histology Nivolumab vs observation EFS 11/2023

RAMPART4 1,750 Leibovich score 3-11; 
any RCC histology

Durvalumab + tremelimumab vs durvalumab vs 
observation DFS, OS 7/2024

*Metachronous pulmonary, lymph node or soft tissue recurrence >12 months from nephrectomy
NED = no evidence of disease; DFS = disease-free survival; EFS = event-free survival; OS = overall survival

1. NCT03024996. 2. NCT03138512. 3. NCT03055013. 4. NCT03288532.



Ryan CW et al.
ASCO 2022;Abstract LBA4500.

Friday, June 3, 2022 – 3:45 PM EDT

EVEREST: Everolimus for Renal Cancer Ensuing 
Surgical Therapy — A Phase III Study (SWOG 
S0931, NCT01120249)
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60M, DM and Htn

Labs:
eGFR > 60cc/min
Hemoglobin = 14 g/dL

CT: NED except kidney mass

PMH: Htn on amlodipine besylate

Kidney mass on an abdominal CT
Size: 6 cm
ECOG PS = 0

Diagnosis

11/2018

Case Presentation – Dr Rini: A 60-year-old man with advanced RCC 



60M, DM and Htn

Diagnosis

11/2018

Nephrectomy

12/2018 05/2019

PD of lung nodules
New SC and other bulky  
LN, 2 liver mets

ECOG PS=1

Labs: wnl except for 
mild anemia

IMDC: 1 risk factor

Lung bx c/w ccRCC; no 
sarcomatoid elements

Case Presentation – Dr Rini: A 60-year-old man with advanced RCC 
(continued) 



Case Presentation – Dr Rini: A 60-year-old man with advanced RCC 
(continued)

• Patient treated on CLEAR trial with lenvatinib/pembrolizumab

• Presents at week 3 with BPs running 170/100s at home, grade 3 fatigue and 
anorexia

• Lenvatinib held till recovery of symptoms, restarted at 14 mg and 2nd BP med 
added

• First scan with 32% tumor burden reduction per RECIST

• Patient tolerating therapy on 2 BP meds with grade 1-2 fatigue and grade 1 
diarrhea



FDA-Approved First-Line Immunotherapy Combination Options 
for Advanced RCC

Randomization FDA approval Pivotal study HR (PFS) HR (OS)

Nivolumab/ipilimumab vs sunitinib1 4/16/18 CheckMate 214 0.89 0.69

Pembrolizumab/axitinib vs sunitinib2 4/19/19 KEYNOTE-426 0.71 0.68

Avelumab/axitinib vs sunitinib3 5/14/19 JAVELIN Renal 101 0.69 0.80

Nivolumab/cabozantinib vs sunitinib4 1/22/21 CheckMate 9ER 0.51 0.60

Pembrolizumab/lenvatinib vs sunitinib5 8/10/21 CLEAR (KEYNOTE-581) 0.39 0.66

1 Albiges L et al. ESMO Open 2020;5(6):e001079; 2 Powles T et al. Lancet Oncol 2020;21:1563-73; 3 Choueiri TK et al. Ann Oncol 
2020;31(8):1030-9; 4 Motzer R et al. N Engl J Med 2021;384(14):1289-300; 5 Choueiri TK et al. N Engl J Med 2021;384(9):829-41. 



IO + IO: CheckMate 2141,2

IO = immunotherapy; KPS = Karnofsky performance status; IMDC = International Metastatic RCC Database Consortium

• Treatment-naïve 
advanced or 
metastatic clear-cell 
RCC

• Measurable disease
• KPS ≥70%
• Tumor tissue 

available for PD-L1 
testing

TreatmentPatients Randomize 1:1

Arm A
3 mg/kg nivolumab IV + 

1 mg/kg ipilimumab Q3W 
for four doses, then 

3 mg/kg nivolumab Q2W

Arm B
50 mg sunitinib orally 
once daily for 4 weeks 

(6-week cycles)

Stratified by 
• IMDC prognostic score 

(favorable vs intermediate 
vs poor risk)

• Region (US vs Canada/ 
Europe vs rest of world)

1. Motzer et al. Lancet Oncology 2019. 2. Motzer RJ et al. N Engl J Med 2018;378:1277-90.
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CheckMate 214: OS and PFS in ITT — 5-year Update

Motzer RJ et al. ESMO 2021;Abstract 661P.



Cella D et al.
ASCO 2022;Abstract 4502.

Friday, June 3, 2022 – 4:09 PM EDT

The Relationship between Health-Related Quality
of Life (HRQoL) and Clinical Outcomes in Patients 
with Advanced Renal Cell Carcinoma (aRCC) in 
CheckMate (CM) 214



Randomized Phase III Study Designs for IO + VEGF TKI

Treatment-naive advanced or 
metastatic RCC with clear cell histology; 

KPS ≥ 70; (N = 712)

Pembrolizumab 200 mg IV Q3W +
Lenvatinib 20 mg PO QD

Sunitinib 50 mg PO QD 
for 4 wks on, 2 wks off

CLEAR
Motzer et al. NEJM

Treatment-naive advanced RCC with 
a clear cell component; ECOG PS 0 

or 1; (N = 651)

Nivolumab 240 mg IV every 2 weeks
+ Cabozantinib 40 mg orally once daily 

Sunitinib 50 mg PO QD for 
4 wks on, 2 wks off

Treatment-naive advanced clear-cell 
RCC; KPS ≥ 70%; (N = 861)

Pembrolizumab 200 mg IV Q3W +
Axitinib 5 mg PO BID

1o EP: PFS in 
ITT pts

1o EP: PFS in 
ITT

1o EP: PFS 
and OS in ITT

Sunitinib 50 mg PO QD for 
4 wks on, 2 wks off

Checkmate 9ER
Choueiri et al. NEJM

KEYNOTE-426
Rini et al. NEJM



KEYNOTE-426: PFS in the ITT Population

Median
(95% CI), months

Pembro+axitinib 15.7 (13.6-20.2)

Sunitinib 11.1 (8.9-12.5)

HR, 0.68 (95% CI, 0.58-0.80)
P< .0001a
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aBecause superiority of pembrolizumab + axitinib was shown at the first interim analysis, no alpha was allocated to OS; only nominal P values are reported. Data cutoff: January 11, 2021.
Rini BI, et al. ASCO 2021; Abstract 4500. Powles T, et al. Lancet Oncol. 2020;21:1563-1573.



CheckMate 9ER: Progression-free and overall survival
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Choueiri TK et al. Oral presentation at ESMO 2020. Abstract 696O.
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Suárez C et al.
ASCO 2022;Abstract 4501.

Friday, June 3, 2022 – 3:57 PM EDT

Association between Depth of Response (DepOR) 
and Clinical Outcomes: Exploratory Analysis in 
Patients with Previously Untreated Advanced 
Renal Cell Carcinoma (aRCC) in CheckMate 9ER
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Motzer RJ et al. GU Cancers Symposium 2021;Abstract 269.



Len/Pembro CLEAR trial: Overall Survivala

• Median duration of follow-up for OS was 33.7 months (95% CI, 32.8–34.4) in the LEN + PEMBRO arm and 33.4 
months (95% CI, 32.5–34.1) in the SUN arm

• 250 (70.4%) and 235 (65.8%) patients in the LEN +  PEMBRO and SUN arms were censored, respectively

CI, confidence interval; HR, hazard ratio; NE, not estimable; OS, overall survival.
aData cutoff occurred on March 31, 2021.
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Len/Pembro CLEAR trial: TRAEs With Frequency ≥ 20% 

Alanine aminotransferase/aspartate aminotransferase increased in 10.4/11.5% (grade 3: 2.0/1.4%) of patients in the LEN + EVE arm and 8.8/8.8% of patients (grade 3: 1.8/0.6%) in the SUN arm. 

Motzer RJ et al. ASCO GU 2021;Abstract 269.



First-line IO Combination Trials in mRCC

1. Motzer et al. ESMO 2021                                     2. Rini et al. ASCO 2021
3.     Motzer et al. ASCO GU 2022 4. Motzer et al. ASCO GU 2021.

CheckMate 214 (Ipi/Nivo)1
(n=550 vs n=546)

KEYNOTE-426 
(Axi/Pembro)2
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ORR, % 39 vs 32 60 vs 40 56 vs 28 71 vs 36

CR, % 12 vs 3 10 vs 4 12 vs 5 16 vs 4

Med f/u, months 67.7 42.8 32.9 33.7

Primary PD,  % 18 11 6 5

Landmark PFS 30% (5 years) 29% (3 years) 39% (2 years)

@brian_rini and @Uromigos (podcasts: https://anchor.fm/the-Uromigos)
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Consistent OS benefit vs VEGF TKI
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CTLA-4 containing regimen perhaps with higher tail of the curve
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Case Presentation – Dr Rini: A 65-year-old woman who has been 
on axitinib + pembrolizumab for the past four years

• Originally presented with pulmonary and lymph node metastases 
nine months after nephrectomy for a T3a clear cell RCC. 

• Pt had PR after 6 cycles. Tolerated treatment well with mild 
fatigue and diarrhea, hoarseness.

• Now shows new liver lesions and new pulmonary and 
mediastinal lesions. 

• KPS 80, Hb 10.8, and other labs within normal range. 



Case Presentation – Dr Rini: 65-year-old woman (continued); 
Patient started on cabozantinib

• She demonstrates an objective response and remains on therapy 
for 8 months.

• Dose reduced ultimately to 20 mg QD for HFS, diarrhea and fatigue

• Her disease begins to progress, with increase in number of her 
pulmonary nodules, and regrowth of some of hepatic lesions.

• Her KPS is 80%, and she has mild anemia (hgb 10.3 g/dL).  



• Patient is concerned about quality of life and toxicity of therapy

• Ultimately enrolled on belzutifan monotherapy trial

• Tolerates well with some worsening of anemia and mild edema

• First re-staging scans with 10% tumor burden reduction

Case Presentation – Dr Rini: 65-year-old woman (continued); 
3rd line therapy choice….



Tumor Response by Investigator Assessment

Presented By Chung-Han Lee at ASCO 2020

Lenvatinib + Pembro in IO-refractory RCC



PFS Kaplan–Meier Curves by irRECISTa and RECIST v1.1a,b



Randomized PD-1/VEGF Blockade Salvage Trial

Phase 3 (N = 500)
Primary endpoint: PFS, OS

CONTACT-03 (NCT04338269)
mRCC 2/3L (clear cell, papillary, unclassified)

VEGFRTKI ± PD-L1 inhibition 

RANDOMIZATION

Cabozantinib
Atezolizumab
+ Cabozantinib



COSMIC-313



TiNivo-2: Tivozanib + Nivolumab Combination in RCC – Ph3  

N = 326
•F
•Recurrent/metastatic RCC 
•Failed one or two prior regimens
•No more than 1 prior TKI
•ECOG PS 0 or 1
•Stratified by prior IO (y/n) and 
IMDC prognostic score

RAN
DO

M
IZE 1:1

Tivozanib + 
Nivolumab

Tivozanib

•1°: PFS
•2°: OS, ORR, DoR, 
Safety and Tolerability 
for ITT

N = 326 (Assumes 15 vs 10 months PFS)
Data mid 2024

Phase 3, Randomized, Controlled, Multi-Center, Open-Label 
Study to Compare Tivozanib + Nivolumab to Tivozanib in 

Subjects With 2nd and 3rd Line Advanced RCC



Powles T et al.
ASCO 2022;Abstract LBA4503.

Friday, June 3, 2022 – 4:33 PM EDT

CALYPSO: A Three-Arm Randomized Phase II Study 
of Durvalumab Alone or with Savolitinib or 
Tremelimumab in Previously Treated Advanced 
Clear Cell Renal Cancer
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VHL disease manifestations

1. Endolymphatic sac tumors

2. Retinal hemangioblastomas

3. Cerebellar and spinal hemangioblastomas

4. Pancreatic cyst and neuroendocrine tumors

5. Kidney cysts and clear cell carcinomas

6. Pheochromocytomas 

7. Epididymis/round ligament cysts  

Lonser Lancet 2003



HIF-2α

HIF-2α

HO
HO

HIF-2α

• Proliferation

• Survival

• Metastasis

• Angiogenesis

Prolyl
Hydroxylases

Hypoxia
O2

Cytosol

Nucleus

Normoxia
O2

Hypoxia-Response Element

Defective 
VHL

pVHL
HIF-1β

Pseudohypoxia
O2Belzutifan

Belzutifan potently and 
selectively binds to HIF-2α and 
prevents its heterodimerization 
with HIF-1β

Belzutifan: HIF-2α Inhibitor

Kaelin WG Jr. Trans Am Clin Climatol Assoc. 2017;128:298-307. Kondo K et al. Cancer Cell. 2002;1:237-246. Xu R et al. J Med Chem. 2019;62:6876-6893. 



N Engl J Med 2021;385:2036-46.



Belzutifan for VHL-associated RCC (NCT03401788)

MK-6482
120 mg orally once daily

• Diagnosis of VHL 
disease, based on 
germline mutation

• ≥1 measurable RCC 
tumor

• No prior systemic 
anticancer therapy

• No metastatic 
disease

• ECOG PS 0 or 1

Primary End Point 
• ORR in VHL-associated RCC 

tumors per RECIST v1.1 by 
independent central review

Secondary End Points 
• ORR in non-RCC lesions
• DOR in RCC and 

non-RCC lesions 
• Safety

Tumor evaluation 
performed at 
screening and every 12 
weeks thereafter

N = 61

Primary Objective
• To evaluate efficacy of MK-6482 for the treatment of VHL disease–associated RCC



Response in target RCC lesions by independent central review 

Jonasch and Srinivasan NEJM 2021



Distribution of all tumor reduction procedures before and
after treatment initiation for individual patients

Jonasch and Srinivasan NEJM 2021



Confirmed ORR in pancreatic lesions and CNS 
hemangioblastomas by independent central review

Jonasch and Srinivasan NEJM 2021



85

Sporadic RCC: Best confirmed objective response by RECIST 
v1.1 per Investigator Assessment (ccRCC cohort)

Choueiri TK et al. Nat Med. 2021;27:802-805.



Phase II Trial of Belzutifan: Select Adverse Events

Jonasch E et al. N Engl J Med 2021;385:2036-46.

Objective response rate: 30 (49%)

Adverse event (n = 61) Any grade Grade 3

Anemia 55 (90%) 5 (8%)

Fatigue 40 (66%) 3 (5%)

Dyspnea 14 (23%) 1 (2%)

Myalgia 12 (20%) 1 (2%)

Hypertension 10 (16%) 5 (8%)

Diarrhea 8 (13%) 1 (2%)



Pembro + Lenvatinib + HIF

Pembro + Lenvatinib

Pembro + Lenvatinib + CTLA-4



Appendix of Recent Data Sets



J Clin Oncol 2022;[Online ahead of print].



JAVELIN Renal 101: Relative Risk (RR) of Major Adverse Cardiovascular 
Event (MACE) by Baseline Serum Cardiac Biomarker Level

Rini BI et al. J Clin Oncol 2022;[Online ahead of print].

Cardiac serum 
biomarker

Avelumab + axitinib (n = 434) Sunitinib (n = 439)

MACE/no MACE RR of MACE MACE/no MACE RR of MACE
Troponin T

High
Not high

6/29
7/128

3.31 2/39
9/156

0.89

• Other cardiovascular baseline risk factors and serum cardiac biomarkers were not significantly 
predictive for MACE, although a trend toward an association with dyslipidemia was seen in the 
combination arm

• No clinical value of on-treatment routine monitoring of LVEF in relation to MACE was observed



JAMA Oncol 2022;8(2):275-80.



IMmotion151: Final Analysis of Overall Survival

Motzer RJ et al. JAMA Oncol 2022;8(2):275-80. 

• For the PD-L1-positive population, median OS was 38.7 months on the atezolizumab/bevacizumab arm 
and 31.6 months on the sunitinib arm (HR 0.85)



The role of NIVO + IPI 
(salvage/rescue)

HCRN
ASCO GU 2022

OMNIVORE
ASCO 2020

FRACTION
ASCO 2020

TITAN RCC
ESMO 2019

Salvage 
Ipi/Nivo 

(JCO 2020)
N 35 83 46 207 45

Prior TKI No Yes Yes Yes Yes

Timing NivoàIpi NivoàIpi Nivo+Ipi NivoàIpi Nivo+Ipi
after prior IO

Ipi doses 4 2 4 4 4

ORR 11% 14% 15% 33% 20%

CR 3% 0% 0% 3% 0%

Nivo+ipi combo untreated ccRCC ORR 39%, CR 12% (Checkmate 214)1



Refractory RCC: TIVO-3 Study Schema

Randomized Trial in Relapsed or Refractory Advanced Renal Cell Carcinoma

N = 350

• Recurrent/metastatic RCC 
• ECOG PS 0 or 1
• Failed at least two prior 

regimens including 
VEGFR-TKI 

• Stratified by IMDC and prior 
regimen (TKI-TKI; TKI-CPI; 
TKI-Other)

R
AN

D
O

M
IZE 1:1

Endpoints
• Primary: PFS
• Secondary: OS, 

ORR, DoR, Safety 
and Tolerability for 
ITT

Tivozanib

Sorafenib

TKI – VEGFR TKI; CPI – checkpoint inhibitor



TIVO-3: Primary Endpoint of PFS

Primary PFS endpoint final analyses, Oct 4, 2018

Tivozanib 170 128 94 69 56 48 37 31 24 20 16 14 6 0 0
Sorafenib 159 116 65 42 27 18 11 9 5 3 3 2 2 0 0

1 yr PFS

28%

11%
18%

5%

Tivozanib
Sorafenib

Subjects at risk

Tivozanib
N=170

Sorafenib
N=159

Median, months
(95% CI)

5.6
(5.3-7.3)

3.9
(3.9-5.6)

HR
(95% CI)

0.73
(0.56, 0.94)

P-value by stratified log rank 0.0165

2 yr PFS

Rini B et al. Genitourinary Cancers Symposium 2021;Abstract 278 
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TIVO-3: PFS & ORR in Prior IO Subgroup

Prior Checkpoint Inhibitor (CPI) + VEGFR 
TKI

Tivozanib
(n=47)

Sorafenib
(n=44)

Median PFS 
months (95% CI)

7.3
(4.8, 11.1)

5.1
(3.2, 7.4)

HR
(95% CI)

0.55
(0.32, 0.94)

P-value 0.028

ORR 24.4% 6.8%

Porta et al. ASCO 2019

Tivozanib

Sorafenib

Final analyses, Oct 4, 2018

Rini B et al. Genitourinary Cancers Symposium 2021;Abstract 278 



TIVO-3: Final OS

Pal. Eur Urol 2020;78(6):P783-5



Long-term PFS from TIVO-3

Atkins MB et al. GU Cancers Symposium 2022;Abstract 362.



Meet The Professor
Current and Future Management of 

Chronic Lymphocytic Leukemia
Tuesday, May 24, 2022
5:00 PM – 6:00 PM ET

Susan O’Brien, MD

Moderator
Neil Love, MD

Faculty 



Thank you for joining us!

CME and MOC credit information will be emailed 
to each participant within 5 business days.


