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Networked iPads are available.

For assistance, please raise your hand. Devices will be collected at the conclusion of the activity.

Review Program Slides: Tap the Program Slides button to review speaker 
presentations and other program content.

Answer Survey Questions: Complete the pre- and postmeeting surveys.

Ask a Question: Tap Ask a Question to submit a challenging case or question for 
discussion. We will aim to address as many questions as possible during the 
program.

Clinicians in the Meeting Room



Review Program Slides: A link to the program slides will be posted in the chat 
room at the start of the program.

Answer Survey Questions: Complete the pre- and postmeeting surveys.

Ask a Question: Submit a challenging case or question for discussion using the 
Zoom chat room.

Get CME Credit: A CME credit link will be provided in the chat room at the 
conclusion of the program.

Clinicians Attending via Zoom



About the Enduring Program

• The live meeting is being video 
and audio recorded.

• The proceedings from today will 
be edited and developed into 
an enduring web-based 
video/PowerPoint program. 
An email will be sent to all attendees when the activity is 
available. 

• To learn more about our education programs, visit our website, 
www.ResearchToPractice.com
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Survey of General Medical Oncologists: 
January 29 – February 6, 2025

Results available on iPads and Zoom chat room
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ASCO GU 2025 RCC
Immunotherapeutic Strategies for Localized and Metastatic Clear Cell RCC

Thomas E Hutson,  DO, PharmD, PhD FACP
Professor of  Medicine |  Division Chief  Hem/Onc |UMC Cancer Center  Director



Long Term Phase 3 KEYNOTE-564



KEYNOTE-564: Study Design

Choueiri et al, ASCO 2024; Abstract LBA359.



KEYNOTE-564: Overall Survival

Choueiri et al, ASCO 2024; Abstract LBA359.



KEYNOTE-564: Updated Disease-Free Survival

Choueiri et al, ASCO 2024; Abstract LBA359.



KEYNOTE-564: Updated Safety

Choueiri et al, ASCO 2024; Abstract LBA359.



NCCN Guidelines for Kidney Cancer V.3.2025



Latest Data in Treatment of 
First-Line Advanced Renal Cell Carcinoma



NCCN Guidelines for Kidney Cancer V.3.2025



NCCN Guidelines for Kidney Cancer V.3.2025



Nivolumab + Ipilimumab

CheckMate 214, Long-term Follow-up ASCO GU 2024



CheckMate 214: Trial Design

Nizar Tannir, ASCO GU 2024, #363



Nizar Tannir, ASCO GU 2024, #363

CheckMate 214: Overall Survival by IMDC Risk 
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CheckMate 214: Progression Free Survival by 
IMDC Risk Subgroup

Nizar Tannir, ASCO GU 2024, #363



Axitinib + Pembrolizumab

KEYNOTE-426, Long-term Follow-up ASCO 2023



KEYNOTE-426: Trial Design

Rini et al, ASCO 2023 #LBA4501



KEYNOTE-426: Efficacy in Favorable Risk RCC

Rini et al, ASCO 2023 #LBA4501



KEYNOTE-426: Efficacy in Intermediate/Poor Risk RCC

Rini et al, ASCO 2023 #LBA4501



Cabozantinib + Nivolumab

CheckMate 9ER, 55-month Follow-up ASCO GU 2024



CheckMate 9ER: Trial Design

Maria Bourlon, ASCO GU 2024, Abstract #362



CheckMate 9ER: Efficacy in Favorable Risk RCC

Maria Bourlon, ASCO GU 2024, Abstract #362



CheckMate 9ER: Efficacy in Intermediate/Poor Risk RCC

Maria Bourlon, ASCO GU 2024, Abstract #362



Nivolumab plus Cabozantinib (N+C) vs Sunitinib (S) 
for Previously Untreated Advanced Renal Cell 
Carcinoma (aRCC): Final Follow-Up Results from the 
CheckMate 9ER Trial

Motzer RJ et al.
Genitourinary Cancers Symposium 2025;Abstract 439.

February 15, 2025
8:25 AM – 8:35 AM PST



CheckMate 9ER: Follow-Up Efficacy Analysis

Motzer RJ et al. Genitourinary Cancers Symposium 2025;Abstract 439.



Lenvatinib + Pembrolizumab

CLEAR, Final OS JCO 2024, Patterns of Progression ASCO 2024



CLEAR: Overall Survival by IMDC Subgroup

Motzer et al. JCO. 2024;42(11):1222-1228.



CLEAR: Progression Free Survival by IMDC Subgroup

Motzer et al. JCO. 2024;42(11):1222-1228.



CLEAR: Objective Response Rate (ORR) per Independent Review

Hutson TE et al. ASCO 2023;Abstract 4502.

LEN = lenvatinib; PEMBRO = pembrolizumab; SUN = sunitinib; SD = stable disease; PD = progressive disease; Unk - unknown; 
CR = complete response; PR = partial response



Analyses on Impact of Tumor Burden at Progression 
and Changes in IMDC from Baseline in Patients (pts) 
with Advanced Renal Cell Carcinoma (aRCC) Treated 
with Lenvatinib + Pembrolizumab (L+P) in the Phase 3 
CLEAR Trial

Grünwald V et al.
Genitourinary Cancers Symposium 2025;Abstract 531.

February 15, 2025
Poster Session



Phase III COSMIC-313 Trial



Phase III COSMIC-313 study

Powles et al, ASCO GU 2023



Phase III COSMIC-313: Final PFS Analysis

Choueiri et al, NEJM 2023.



Phase III COSMIC-313: PFS by IMDC Subgroup

Powles et al, ASCO GU 2023



Cabozantinib (C) in Combination with Nivolumab 
(N) and Ipilimumab (I) in Previously Untreated 
Advanced Renal Cell Carcinoma (aRCC): Final 
Results of COSMIC-313

Albiges A et al.
Genitourinary Cancers Symposium 2025;Abstract 438.

February 15, 2025
8:15 AM – 8:25 AM PST



COSMIC-313: Final Efficacy Outcomes

Albiges A et al. Genitourinary Cancers Symposium 2025;Abstract 438.



Phase 3 CheckMate 67T



CheckMate 67T: Subcutaneous nivolumab (NIVO SC) vs 
intravenous nivolumab (NIVO IV) in advanced/metastatic ccRCC

George et al, ASCO GU 2024; Abstract LBA360.



CheckMate 67T: PFS by BICR

George et al, ASCO GU 2024; Abstract LBA360.



• Man in his mid-60s with metastatic clear cell RCC with sarcomatoid 
features, otherwise healthy. What would you recommend as first-line 
treatment? Do you always prefer IO/IO for sarcomatoid? 

• What is the optimal first-line treatment for patients with clear cell RCC 
who progress within 12 months of adjuvant pembrolizumab? Would you 
recommend ipilimumab/nivolumab, a combination of IO + TKI or a TKI 
alone? If so, which combination or TKI? 

• Is COSMIC-313 practice-changing, and should triplet therapy be used in 
routine practice? If so, which patients should receive this regimen?

Questions from General Medical Oncologists



• In general, which first-line therapy would you use for a patient with 
treatment-naïve advanced clear cell RCC with multiple painful bone 
metastases? What about symptomatic liver metastases? What 
about bilateral lung metastases? Are there clinical characteristics 
beyond disease burden that help guide treatment selection?

• When initiating lenvatinib/pembrolizumab for a patient with 
advanced RCC, what starting dose of lenvatinib do you use? 

• My relatively basic understanding of the data is that len/pem seems 
somewhat better than the other IO + TKI combinations, but it 
doesn’t seem that experts are that bullish on the regimen. Why? 

Questions from General Medical Oncologists



• With the availability of subQ nivo, are the faculty more commonly 
favoring cabo/nivo to make things easier for their patients? 

• Which patients with RCC should receive adjuvant pembrolizumab? 
What about the use adjuvant therapy in patients with 
intermediate-risk disease? What about patients who are 
immunocompromised or who have undergone renal transplant?

• Should adjuvant pembrolizumab be continued for 12 months or is 
a shorter duration (eg, 6 months) effective?

• Would ctDNA testing help guide the decision to use adjuvant 
pembrolizumab?

Questions from General Medical Oncologists



Agenda
Module 1: Immunotherapeutic Strategies for Localized and Metastatic 
Clear Cell Renal Cell Carcinoma (RCC) — Dr Hutson

Module 2: Optimal Management of Relapsed/Refractory RCC — Dr Zhang

Module 3: Role of HIF-2α Inhibitors in the Treatment of Sporadic and 
von Hippel-Lindau-Associated RCC — Dr McKay

Module 4: Current and Future Care of Patients with Non-Clear Cell RCC 
— Dr Pal



Optimal management of patients with 
relapsed/refractory renal cell carcinoma

Tian Zhang, MD, MHS
Associate Professor

Associate Director of Clinical Research
Simmons Comprehensive Cancer Center

UT Southwestern Medical Center

Research To Practice
What Clinicians want to know: Addressing current questions related to management of GU Cancers

February 14, 2025
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Modifying disease biology after treatment

Early localized
disease

Metastatic 
disease

Refractory/resistant disease
Palliative intent

Adapted T. Powles KCRS 2023

Increasing tumor burden

Aggressive/
inflammatory 
Disease 

Disease detection/
IMDC prognostication

1st line metastatic
Treatment start

Refractory disease occurs after 
first-line immunotherapy doublets

Good prognosis

Intermed prognosis

Poor prognosis



Successful registrational trials in refractory setting
AXIS METEOR CheckMate 025 Study 205 TIVO-3 LITESPARK

-005

Treatment
Sample size

Axitinib 
vs 

Sorafenib
N=723

Cabozantinib vs 
Everolimus

N=658

Nivolumab 
vs 

Everolimus
N=821

Lenvatinib-
everolimus vs

Everolimus
N=153

Tivozanib 
vs 

Sorafenib
N=350

Belzutifan 
vs 

Everolimus
N=746

mPFS 
(months) 6.7 7.4 4.6 14.6 5.6 5.6

HR 
(95% CI)

0.66
(0.544-
0.812)

0.51
(0.42-0.62)

0.88
(0.75-1.03)

0.40 
(0.24-0.68)

0.73
(0.56-0.94)

0.74*
(0.63-0.88)

ORR (%) 19% 17% 25% 43% 12.3%  22%

mOS HR
(95% CI)

0.97 
(0.80-1.17)

0.66 
(0.53-0.83)

0.72 
(0.57-0.93)

0.51 
(0.30-0.88)

0.89
(0.70-1.14)

0.88* 
(0.73-1.07)

Rini BI et al, Lancet, 2011
Choueiri TK et al, NEJM, 2015

Motzer RJ et al, NEJM, 2015
Motzer RJ et al, Lancet Onc, 2015

Rini BI et al, Lancet Onc, 2020
Choueiri TK et al, NEJM, 2024



Progression free survival across trials
AXIS - Axitinib vs Sorafenib PFS

TIVO-3 – Tivozanib vs sorafenib PFS
METEOR LITESPARK-005

Rini BI et al, Lancet, 2011
Choueiri TK et al, NEJM, 2015

Motzer RJ et al, NEJM, 2015
Motzer RJ et al, Lancet Onc, 2015

Rini BI et al, Lancet Onc, 2020
Choueiri TK et al, NEJM, 2024

TIVO-3



What not to do: Less successful trials in refractory disease
CONTACT-03 TiNIVO-2 CANTATA

Treatment
Sample size

Cabozantinib-
atezolizumab 

vs cabozantinib
N=522

Tivozanib-nivolumab vs 
tivozanib

N=343

Cabozantinib + 
Telaglenastat vs 

Cabozantinib
N=444

mPFS (months) 10.6 vs. 10.8 5.7 vs 7.4 9.2 vs 9.3

HR 
(95% CI)

1.03
(0.83-1.28)

1.10
(0.84-1.43)

0.94
(0.74-1.21)

ORR (%) 41% vs 40% 19% vs 20% 31%

mOS HR
(95% CI)

0.94 
(0.70-1.27)

1.00
(0.68-1.46) **

Pal SK et al, Lancet, 2023
Choueiri TK et al, ESMO Annual Congress, 2024

Tannir NM et al, r RJ et al, Lancet Onc, 2015
Rini BI et al, Lancet Onc, 2020
Choueiri TK et al, NEJM, 2024



Lesson learned from CONTACT-03 and TiNivo-2

PD-1 or PD-L1 inhibition after prior progression on immunotherapy does not improve PFS outcomes 

CONTACT-03 TiNIVO-2

Atezolizumab-cabozantinb group



Novel sequencing and therapy approaches

• PDIGREE (adaptive ipi-nivo à cabo-nivo) 
• Lenvatinib-belzutifan (KEYMAKER-U03 - Albiges et al GU ASCO)
• Zanzalintinib (STELLAR-001)
• Evolocumab-nivolumab (BOOST-RCC)
• CA-IX targeted girentuximab (STARLITE 1)



A031704 PDIGREE – Study design

PDIGREE: Alliance trial A031704
Clinicaltrials.gov: NCT03793166

Study activated in NCTN May 2019 – almost 5 years!

1o endpoint: 
3-year OS

(60% nivo vs 70% nivo-cabo, HR 0.70
85% power, 2-sided a=0.05)

Key 2o endpoints: 
-- 1-year CR rate

-- PFS
-- ORR by RECIST

-- Toxicity of nivo-cabo

Study chairs: Zhang & Choueiri

N=1175

N=552

N=1111



BOOST-RCC: 
Phase 2 trial of PCSK9 inhibition with nivolumab in metastatic renal cell carcinoma

PCSK9 inhibitor 
Evolocumab

Q4 weeks 
+

Nivolumab 480mg 
IV

q4 weeks

Stage 1: 
N=10

Stage 2: 
N=19

Expand if >=1 
responses

Discontinue 
treatment:

Disease progression
or

Intolerable 
adverse event 

Metastatic renal cell 
carcinoma
- Progression on or 
after prior PD-1 
inhibitor (>6 months)
- Progression on prior 
VEGF inhibitor (could 
be in combination 
with PD-1 inhibitor)
- Radiographically 
evident disease
- Adequate organ 
function

Stage 1: 
• Safety lead-in for 

combination treatment in 
first 5 patients

• Paired biopsies for up to 10 
patients

Primary endpoint: 
Objective response 

rate

Sample size: 
H0: ORR 5%, HA: ORR 20%
Stage 1: 10 patients - if 1 or more responses, proceed to stage 2
Stage 2: 19 patients (29 total)
Reject H0 if 4 or more responses are observed in 29 patients.
Assumes one-sided alpha of 0.05 and a power of 80%.

Secondary endpoints: 
Safety of combination

Progression free survival
Overall survival

Exploratory endpoints:
To evaluate effect of T-cell infiltration and MHC-1 
expression on baseline and on-treatment biopsies 

NCT06284564
UTSW and MD Anderson
CPRIT supported trial



Zanzalintinib (XL-092)

Pal SK et al, IKCS 2023



Challenge for future of refractory RCC: 
Tackle mechanisms of immune checkpoint resistance

Zhu S, Zhang T, et al, J Hematol Oncol, 2021; 14: 156
Braun D, Nat Rev Clin Oncol, 2021



Ultimately our patients win

Sequencing life-extending treatments in RCC

Challenge everyone to continue rational drug discovery 
             for him and many others like him in our clinics

Nephrectomy

54yo man
with RCC 

1999 2007 2012 2017 2022

Lung met, s/p
metastasectomy

9/2008-10/2009
Bevacizumab-
RAD-001 trial 12/2009-9/2011

Sorafenib 10/2011-3/2017
BMS-936558 trial 
(nivolumab)

2017:
Tibia resection/ 

BKA for tibia met

5/2017-10/2017:
AGS-16C3F trial:
Randomized to 
axitinib

12/2017-10/2018
bevacizumab

9/2019-11/2019
Lenvatinib/everolimus

1/2020
Lenvatinib/pembrolizumab

10/2021-6/2023
Tivozanib 6/2023-1/2024

Cabozantinib
1/2024 
Belzutifan

78yo man

• Lived with metastatic RCC for 17 years
• 10 lines of treatment for metastatic disease
• 3 interventional trials
• 3 oncologists: Harshman, Srinivas, Zhang 



Outline/Takeaways

• Resistance to first-line immunotherapies occurs in many patients
• PD-1 therapy has no role for post-IO treated patients
• We should change treatment mechanism for patients with IO-

refractory disease – tivozanib, belzutifan, and Lenvatinib-
everolimus, cabozantinib are all approved



• I have a patient with advanced clear cell RCC who is doing well on a first-
line IO/TKI regimen but has slight increases in the sizes of some nodules 
in the lung. How should I approach treatment? In your opinion, is slow 
progression enough to change treatment, or do you wait for the 
development of symptoms or other changes in clinical status before 
switching?

• Is there any data to support immunotherapy rechallenge after failure on 
first-line IO/TKI?

• What would the faculty recommend as next therapy for a patient who 
progresses on the COSMIC-313 regimen (ipi/nivo/cabo)?

Questions from General Medical Oncologists



• What is the panel’s current go-to second-line regimen for patients 
who progress on ipi/nivo? For a patient who progresses after just 5 
months of up-front ipi/nivo, would they continue the ipi/nivo and 
add cabo? Continue the nivo only and add cabo? Switch to cabo 
alone or to a different regimen altogether?

• How do you sequence TKIs in patients who are progressing on first-
line IO + TKI? Is there any difference in your approach if they have 
received first-line IO/IO?

• How does the panel decide between cabozantinib and tivozanib as 
second-line treatment? Is one better tolerated than the other? 

Questions from General Medical Oncologists



• Should sequence of therapy differ for specific patient populations, 
such as those with bone-only metastases? Does it matter if disease 
progression is asymptomatic or symptomatic? Do any of the 
available TKIs have better activity in the brain?

• When using lenvatinib in the relapsed setting, is it always 
partnered with everolimus? Where are you typically sequencing 
that regimen? Do you ever use either of those agents alone? 

• Are there any novel agents or strategies in development that look 
promising and interesting? What trials would you consider for a 
patient who is running out of options? 

Questions from General Medical Oncologists



Agenda
Module 1: Immunotherapeutic Strategies for Localized and Metastatic 
Clear Cell Renal Cell Carcinoma (RCC) — Dr Hutson
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Rana R. McKay, MD, FASCO
Professor of Medicine and Urology
Moores Cancer Center, University of California San Diego 

Role of HIF-2α Inhibitors in Sporadic 
and von Hippel-Lindau (VHL)-
Associated RCC 



Objectives 

• Biologic rationale for targeting HIF-2α in patients with advanced RCC

• Review current efficacy and safety data of belzutifan monotherapy in RCC 

• Review current efficacy and safety data of belzutifan in combination with other systemic 
therapies (eg, VEGFR TKIs, immune checkpoint inhibitors) for patients with RCC

• Highlight ongoing phase III trials evaluating belzutifan combinations in the adjuvant and 
advanced disease settings

• Review characteristics of VHL-associated RCC and activity of belzutifan in this population 

• Alternate HIF-2α targeting agents 



VHL Mutations Drive Pathogenesis in RCC  

Latif et al, Science, 1993
Barata et al, JCI, 2024



HIF-VHL Pathway in RCC for Pathogenesis 

│

Pezzicoli et al, Current Oncology, 2023



Targeting HIF-2α and Belzutifan Drug Discovery  

2023
FDA approval of 

belzutifan for 
advanced RCC 
post VEGF and 

IO

2021
FDA approval of 

belzutifan for VHL 
syndrome 

2018
Publication of 
first-in-human 

study 

2010 
PT2399 is 

developed and 
identified for 

testing in humans 

2003
Bruick and 

Gardner at UTSW 
identify pocket 

within protein for 
targeting

1997
HIF-2α identified 

at UTSW by 
McKnight and 

Russell



LITESPARK-005 – Study Design and Patients 

Rini et al, ESMO, 2024



LITESPARK-005 – PFS, OS, ORR 

Rini et al, ESMO, 2024



Efficacy Outcomes with Belzutifan versus 
Everolimus by Baseline Disease Characteristics 
and Burden Subgroups in the Phase 3 
LITESPARK-005 Study

de Velasco G et al.
Genitourinary Cancers Symposium 2025;Abstract 538.

February 15, 2025
Poster Session



LITESPARK-005: Efficacy by Baseline Disease Characteristics and 
Tumor Burden

de Velasco G et al. Genitourinary Cancers Symposium 2025;Abstract 538.



LITESPARK-013 – Study Schema and Results 

Agarwal et al, Annals of Oncology, 2024



Belzutifan Safety 

Choueiri et al, KCRS, 2024



Belzutifan Adverse Events 

• Any cause grade 3-5 AEs – 61.6% 
• Treatment related grade 3-5 AEs – 37.7% 
• Treatment discontinuation – 6.4%
• Anemia management 

− ESA only 22.9% 
− Blood transfusions 17.5%
− ESA and blood transfusions 12.8% 

Choueiri et al, KCRS, 2024



Belzutifan Adverse Events Time of Onset 

Choueiri et al, KCRS, 2024



LITESPARK-003 – Belzutifan + Cabozantinib 

Choueiri et al, ESMO, 2023. Choueiri et al, Lancet Oncol 2025;26(1):64-73.



Updated Results from the Phase 2 LITESPARK-003 
Study of Belzutifan plus Cabozantinib in Patients with 
Advanced Clear Cell Renal Cell Carcinoma (ccRCC)

Choueiri TK et al.
Genitourinary Cancers Symposium 2025;Abstract 549.

February 15, 2025
Poster Session



LITESPARK-003: Updated Efficacy Analysis

Choueiri TK et al. Genitourinary Cancers Symposium 2025;Abstract 549.



Albiges L et al. Genitourinary Cancers Symposium 2025;Abstract 440.



LITESPARK-011 – Belzutifan + Lenvatinib 

Motzer RJ et al. Future Oncol 2023;19(2):113-121.



LITESPARK-012 – Belzutifan in Frontline RCC 

Choueiri TK et al. Future Oncol 2023;19(40):2631-2640.



LITESPARK-022 – Adjuvant Therapy with Belzutifan + Pembrolizumab

Choueiri TK et al. Genitourinary Cancers Symposium 2023;Abstract TPS748.



Von Hippel-Lindau Syndrome

1936 
Term Von-

Hippel-Lindau 
disease first 

use 

1927
Lindau first 
describes 

angiomas in 
the cerebellum 

and spine 

1904
von Hippel first 

describes 
angiomas in 

the eye

Eugene von Hippel Arvid Lindau

Swedish PathologistGerman Ophthalmologist

• Autosomal dominant
• 80% have an affected parent 
• 20% are de novo
• Nearly all patients will express 

syndrome by age 65
• Incidence of 1 in 36,000 
• 2/3 will have RCC



Belzutifan for RCC Associated with VHL Disease 

Jonasch et al, NEJM, 2021

Pancreatic lesions – 77%  
CNS hemangioblastomas – 30% 
Retinal hemangioblastomas – 100%



Casdatifan Development 

Choueiri et al, EOORTC-NCI-AACR Symposium, 2024



Choueiri TK et al. Genitourinary Cancers Symposium 2025;Abstract 441.



NKT2152 Development 

Jonasch et al, ESMO, 2024



Pharmacological and Efficacy Characteristics of HIF-2α Inhibitors 

Agent t1/2 Dosing Maximum EPO 
Suppression

Phase N ORR (%) PD (%) Median PFS 
(months)

Dose for 
Expansion 

Belzutifan 
(MK-6482)

14 h 120 mg QD ~60% at 120 mg 
QD

3 746 22.7% 34% 5.6 120 mg QD

Casdatifan 
(AB521)

18-24 h 50 mg BID ~80% at 20 mg 
QD

1 33 34.4% 18.8% Not reached 100 mg QD

NKT2152 38 d Loading: 
100-200 
mg QD 
(7-28 days)
Maintenan
ce: 50 mg 
QD or 
100-200 
mg weekly

~72% at higher 
dose levels 

1 100 20% 28% 7.4 Not specified

DFF332 ~85 d Not 
established

Variable* 1 40 5% Not specified Not specified Discontinued

Rini et al, ESMO, 2024; Choueiri et al, EOORTC-NCI-AACR Symposium, 2024; Jonasch et al, ESMO, 2024



Conclusions 

• VHL is mutated in nearly 80% of patients with clear cell RCC and drives 
RCC pathogenesis 

• HIF-2α is a therapeutic target in RCC 
• Belzutifan is FDA approved for the treatment of refractory RCC 
• On pathway toxicity to belzutifan includes anemia and hypoxia 
• Belzutifan is being evaluated in combination with immunotherapy and 

TKIs in RCC 
• Other HIF-2α inhibitors are under development in RCC 



• Do you recommend routine screening of VHL alterations in all patients 
with RCC? Which test do you generally order in your own practice — 
germline-only testing or comprehensive genome testing using NGS?

• What is the best line of therapy for HIF-2α inhibitors (1L, 2L or 3L) for 
VHL-associated RCC? Should HIF-2α inhibitors be used before or after 
VEGF inhibitors or immunotherapy?

• What is your experience with the use of belzutifan for patients with 
advanced RCC without VHL alterations? How would you compare the 
efficacy of belzutifan to that of single-agent TKIs in advanced RCC?

Questions from General Medical Oncologists



• Would you prefer belzutifan over the established single-agent TKIs 
(eg, cabozantinib, sunitinib, axitinib) in any circumstances for 
sporadic RCC?

• How do the experts decide between belzutifan and tivozanib for 
patients with multiply relapsed RCC and no VHL alterations?

• What is the clinical data supporting the use of HIF-2α inhibitors in 
combination regimens?

• What are the most common side effects associated with HIF-2α 
inhibitors?

Questions from General Medical Oncologists



• How should hypoxia associated with HIF-2α inhibitors be 
managed? Does hypoxia reverse quickly after stopping the drug?

• Is pulmonary function testing necessary before starting HIF-2α 
inhibitors?

• How should anemia be managed in patients receiving HIF-2α 
inhibitors? How often do the experts monitor blood counts with 
belzutifan?

Questions from General Medical Oncologists



Agenda
Module 1: Immunotherapeutic Strategies for Localized and Metastatic 
Clear Cell Renal Cell Carcinoma (RCC) — Dr Hutson

Module 2: Optimal Management of Relapsed/Refractory RCC — Dr Zhang

Module 3: Role of HIF-2α Inhibitors in the Treatment of Sporadic and 
von Hippel-Lindau-Associated RCC — Dr McKay

Module 4: Current and Future Care of Patients with Non-Clear Cell RCC 
— Dr Pal



Current & Future Care of Patients 
with Non-Clear Cell RCC

Sumanta K. Pal, MD, FASCO
Professor & Vice Chair of Academic Affairs

City of Hope Comprehensive Cancer Center



Key Takeaways

108

For variant histologies of renal cell carcinoma (RCC): 
• There have been randomized phase II trials in papillary RCC
• Single arm studies in exquisitely rare histologies have been successfully 

conducted (collecting duct, renal medullary cancer) and can guide therapy 
• Multiple randomized studies are ongoing and need your support! 

 



Variant Histologies of RCC

109Salgia et al ASCO Ed Book 2024



RCC: Hereditary Forms
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Hereditary syndrome Gene involved Common histologies Inheritance pattern Major clinical manifestations

von Hippel-Lindau (VHL) VHL Clear cell Autosomal dominant

Hemangioblastomas of the brain, spinal cord, 
retina, renal cysts, pheochromocytoma and 
paraganglioma, pancreatic cysts, epidydimal and 
broad ligament cysts

Birt-Hogg-Dubé (BHD) FLCN
Chromophobe, papillary, clear 
cell, hybrid oncocytic tumors, 
angiomyolipomas

Autosomal dominant Cutaneous fibrofolliculoma or trichodiscoma, 
pulmonary cysts, spontaneous pneumothorax

Formerly, hereditary 
leiomyomatosis and renal cell 
cancer (HLRCC)

FH FH-deficient RCC Autosomal dominant Leiomyomas of the skin and uterus, PET-positive 
adrenal adenomas, aggressive RCC tumors

Hereditary paraganglioma 
pheochromocytoma (PGL/PCC) 
syndrome

SDHA, SDHB, SDHC, 
SDHD SDH-deficient RCC Autosomal dominant

Paraganglioma of head and neck, adrenal or 
extra-adrenal pheochromocytoma, 
gastrointestinal stromal tumors

Tuberous sclerosis complex 
(TSC) TSC1, TSC2

Clear cell, papillary, 
chromophobe unclassified, 
benign renal oncocytoma

Autosomal dominant
Angiomyolipoma, simple and complex renal 
cysts, oncocytoma, eosinophilic solid and cystic 
RCC, RCC of fibromyomatous stroma

Hereditary papillary renal 
carcinoma (HPRC) MET Papillary Autosomal dominant Bilateral, multifocal renal cell tumors

BAP1 tumor predisposition 
syndrome (TPDS) BAP1 Clear cell Autosomal dominant Kidney cancer, mesothelioma, melanoma of skin 

or uvea

Naik et al Ther Adv Urol 2024



Papillary RCC: Randomized Data
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Pal et al Lancet 2021 (Updated by Barata et al JCO 2024) 

SWOG 1500: PAPMET

§ Study showed PFS advantage with cabozantinib over 
sunitinib (9.0 v 5.6 mos; 1-sided P=0.019) 

§ No overall survival advantage 
§ Is cabozantinib the standard of care? 



Papillary RCC: Single-Arm Studies 
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Cabozantinib/NivolumabCabozantinib/Atezolizumab

RR in papillary RCC (n=32): 47%

Pal et al JCO 2021; Fitzgerald et al Eur Urol 2024

RR in papillary RCC (n=32): 47%



Papillary RCC: Single-Arm Studies 
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Lenvatinib/PembrolizumabBevacizumab/Atezolizumab

RR in papillary RCC (n=12): 25%

RR in papillary RCC (n=93): 54%

McGregor et al JCO 2019; Albiges et al Lancet Oncol 2023



Papillary RCC: Single-Arm Studies 
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Savolitinib/DurvalumabSavolitinib

RR in MET-driven PRCC (n=44): 18% RR in MET-driven PRCC (n=17; blue): 53%

RR in MET-independent PRCC (n=46): 0%

Choueiri et al JCO 2017; Suarez et al JCO 2023



Papillary RCC: Ongoing Studies
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PAXIPEM (NCT05096390; PI: Negrier)S2200/PAPMET2 (NCT05411081; PIs: Maughan/Pal)

SAMETA (NCT05043090; PIs: Choueiri/Powles)STELLAR-304 (NCT05678673; PIs: Pal/Suarez)



Papillary RCC: Ongoing Studies
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PAXIPEM (NCT05096390; PI: Negrier)S2200/PAPMET2 (NCT05411081; PIs: Maughan/Pal)

SAMETA (NCT05043090; PIs: Choueiri/Powles)STELLAR-304 (NCT05678673; PIs: Pal/Suarez)

Study Phase: Randomized phase III
Control Arm: Sunitinib
Sample Size: 291
Study Location: International

Study Phase: Randomized phase II
Control Arm: Cabozantinib
Sample Size: 200
Study Location: United States

Study Phase: Randomized phase II
Control Arm: Axitinib
Sample Size: 72
Study Location: France

Study Phase: Randomized phase III
Control Arm: Sunitinib
Sample Size: 200
Study Location: International



Zanzalintinib 
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Zanzalintinib is an oral 
TKI targeting VEGFR, 

MET, and TAM kinases 



Zanzalintinib 
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Prior VEGFR-TKI Prior Cabozantinibb

Three of the four cabo-exposed patients who 
responded to zanzalintinib had discontinued 
prior cabozantinib due to disease 
progression

Pal et al IKCS 2023 



Zanzalintinib: STELLAR-304 

119Pal et al IKCS 2023 



Papillary RCC: Current Standard?
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Weak recommendations typically indicate availability of lower quality evidence, 
and/or equivocal balance between benefit and harm, and uncertainty or variability 
of patient preference



Chromophobe RCC
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Lenvatinib/PembrolizumabLenvatinib/Everolimus

RR in chromophobe RCC (n=9): 44%

Hutson et al Eur Urol 2023; Albiges et al Lancet Oncol 2023

RR in chromophobe RCC (n=29): 28%



Collecting Duct Carcinoma
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CabozantinibCisplatin or Carboplatin with Gemcitabine

RR in collecting duct carcinoma (n=23): 35%

Oudard et al J Urol 2007; Procopio et al JAMA Oncol 2022 

RR in collecting duct carcinoma (n=23): 26%

4 months (95%CI 3 to 13)



Renal Medullary Carcinoma 
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Bevacizumab with ErlotinibDoxorubicin with Gemcitabine

Wilson et al Clin Genitourin Cancer 2021; Wiele et al Cancers 2021  

RR in RMC (n=16): 19%; mPFS 8.1 mos RR in RMC (n=10): 20%; mPFS 3.5 mos



1st line therapy: 
Platinum-based chemotherapy 

(ORR 29%; durable CR in up to 5% of 
patients)

2nd line therapy:
 Gemcitabine + doxorubicin

3rd line therapy: 
EGFR targeting regimens

Renal Medullary Carcinoma 
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Treatment Algorithm (Courtesy of Pavlos Msaouel, MD)

Definitive chemoradiation:
A potentially curative option in selected 

patients with oligoprogressive or 
oligometastatic RMC

Msaouel et al GGU 2019 Wilson et al CGU 2021 Wiele et al Cancers 2021

Mbilinyi et al CGU 2024



Hereditary Leiomyomatosis & RCC (HLRCC)
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Bevacizumab/Erlotinib/AtezolizumabBevacizumab with Erlotinib

Cohort 1 (n=21)

Adult and pediatric 
patients with 

advanced HLRCC*

Cohort 2 (n=21)

Adult and pediatric 
patients with 

advanced 
sporadic/non-

HLRCC papillary 
RCC*

Safety run-
in

12 adult 
patients 

from 
Cohort 1 

and Cohort 
2

Arm 1
Adult patients from Cohort 1 and 

Cohort 2

Bevacizumab 15mg/kg IV Q21D
Atezolizumab 1,200mg IV Q21D

Erlotinib 150mg PO QD

Arm 2
Pediatric patients from Cohort 1 

and Cohort 2

Bevacizumab 15mg/kg IV Q21D
Atezolizumab 15mg/kg (max 

1,200mg) IV Q21D
Erlotinib 85mg/m2 (max 150mg) 

PO QD

If £ 3 
DLT, 
then 

continue 
into Arm 

1 and 
Arm 2

  

RR in HLRCC (n=43): 72%

Note: RR in sporadic papillary RCC (n=40): 35%

Srinivasan et al ASCO 2022; NCT04981509 



Translocation RCC
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IMmotion151 & the DFCI/Harvard experienceRetrospective data from 11 centers

Alhalabi et al Oncologist 2023; Bakouny et al Cell Rep 2022 



KEYNOTE-B61: 
Extended follow-up

Voss M et al. ASCO 2024; Abstract 2.



How to find trials?
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Key Takeaways
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For variant histologies of renal cell carcinoma (RCC): 
• There have been randomized phase II trials in papillary RCC
• Single arm studies in exquisitely rare histologies have been successfully 

conducted (collecting duct, renal medullary cancer) and can guide therapy 
• Multiple randomized studies are ongoing and need your support! 

 



• I would appreciate a general overview of preferred treatment approaches 
for non-clear cell RCC. This is such a diverse group of RCC. How does one 
determine optimal treatment in the metastatic setting? What other 
factors are key in the decision-making process other than histology, 
TMB/MSI, etc?

• I tend to follow guidelines for ccRCC in treating nccRCC. Is this 
reasonable? How does your approach to nccRCC differ from your 
approach to ccRCC?

• Which initial therapy would you recommend for a 64 y/o patient with 
metastatic papillary RCC?

Questions from General Medical Oncologists



• What treatment should we start with for some of the uncommon 
pathologies, like chromophobe RCC, renal medullary carcinoma or 
collecting duct carcinoma? 

• Are IO-TKI combos just as effective in non-clear cell RCC as they are 
in clear cell disease? Do any of these combinations stand out? 

• The lenvatinib/pembro data appear impressive. Is it the regimen 
investigators consider as first-line therapy in the management of 
metastatic non-clear cell RCC? If so, what is the best second-line 
therapy after lenvatinib/pembro?

Questions from General Medical Oncologists



• Where does TKI monotherapy fit into nccRCC management? How 
do the data with cabozantinib in papillary disease indirectly 
compare to the various IO combinations? Who is the ideal 
candidate for this approach?

• We need more trials for this group. I would love to have an 
overview of new drugs in the pipeline that will improve patient 
care.   

• Does adjuvant pembrolizumab benefit patients with other types of 
RCC (eg, papillary, translocation-associated)?

Questions from General Medical Oncologists



Thank you for joining us!
Your feedback is very important to us. 

Please complete the survey currently up on the iPads for attendees 
in the room and on Zoom for those attending virtually. The survey 

will remain open up to 5 minutes after the meeting ends. 

How to Obtain CME Credit
In-person attendees: Please refer to the program 

syllabus for the CME credit link or QR code. 
Online/Zoom attendees: The CME credit link 

is posted in the chat room.


