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Summary of Adjuvant IO Trials in RCC

Trial Enrolled 
patients Inclusion Criteria Treatment Primary 

Endpoint 
Secondary 
Endpoint 

Keynote-5641 994

pT2G4, pT3aG3-4, pT3b-T4Gx, pTxN1, 
pTxNxM1 (resected to NED within 1 

year); clear cell
Pembrolizumab vs placebo

1 year DFS ASCO GU 2024
HR 0.63; p < 0.0001

IMmotion0102 778 pT2G4, pT3aG3-4, pT3b-T4Gx, pTxN1, 
pTxNxM1 (resected to NED*); clear cell

Atezolizumab vs placebo 
1 year DFS

ASCO GU 2024
NS DFS 

HR 0.93; P=0.4950 

CheckMate-9143 1600 pT2aG3-4N0, pT2b-T4GxN0, pTxGxN1; 
clear cell

Nivolumab + ipilimumab vs. nivolumab vs 
placebo

6 months DFS

ESMO 2022
Part A (Nivo+Ipi) 

NS DFS 
HR, 0.92; P=0.5347

PROSPER RCC4 766
cT2Nx, cTxN1, cTxNxM1 (resected to 

NED); 
any RCC histology

Nivolumab vs observation 
perioperative EFS

ESMO 2022
NS DFS

HR, 0.97; P=0.43
Trial stopped for 

futility



Nivolumab monotherapy and ipi/nivo do not 
improve DFS

(Motzer et al., 2024)



A year of adjuvant pembrolizumab improves 
DFS and OS in ccRCC

(Chouieri et al., 2024 GU ASCO)



Circulating kidney injury molecule-1 (KIM-1) biomarker 
analysis in IMmotion010, a randomized Phase 3 study of 
adjuvant atezolizumab vs placebo in patients with renal cell 
carcinoma at increased risk of recurrence after resection
Laurence Albiges,1 Axel Bex,2 Cristina Suarez,3 Robert Uzzo,4 Xiaobin Tang,5 Zoe June Assaf,5 Sarita 
Dubey,5 Erik Goluboff,5 Corey Carter,5 Romain Banchereau,5 Mahrukh Huseni,5 
Sumanta Pal,6 Brian Rini7

1Department of Cancer Medicine, Gustave Roussy, Université Paris-Saclay, Villejuif, France. 2Department of Urology, The Royal Free London NHS Foundation Trust, 
University College London Division of Surgery and Interventional Science, London, UK & The Netherlands Cancer Institute, Amsterdam, Netherlands. 3Medical 
Oncology Department, Vall d´Hebron Institute of Oncology (VHIO), Hospital Universitari Vall d´Hebron, Vall d´Hebron Barcelona Hospital Campus, Barcelona, Spain. 
4Department of Urology, Fox Chase Cancer Center, Philadelphia, PA, USA. 5Genentech, South San Francisco, CA, USA. 6Medical Oncology and Therapeutics 
Research, City of Hope Comprehensive Cancer Center, Duarte, CA, USA. 7Division of Hematology Oncology, Vanderbilt University Medical Center, Nashville, TN, 
USA.

(ESMO, 2023)



Atezolizumab improved DFS vs Placebo 
in the baseline KIM-1High subgroup

6

HR adjusted for disease stage and geographical location.  NE, not estimable.

n Median DFS HR* (95% CI)

Atezolizumab 151 NE
0.72 (0.52, 0.99)

Placebo 149 21.2

Time (months)

D
FS

 (%
)

Time (months)

D
FS

 (%
)

n Median DFS HR* (95% CI)

Atezolizumab 229 57.2
1.12 (0.88, 1.63)

Placebo 223 NE

Baseline

KIM-1High subgroup KIM-1Low subgroup

(Albiges et al., ASCO 2024)



First-line IO Combination Trials in mRCC (ITT)

1. Tannir et al. ASCO GU 2024               2. Rini et al. ASCO 2023
3.     Bourlon et al. ASO GU 2024               4. Motzer et al. ASCO 2023

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

KEYNOTE-426 
(Axi/Pembro)2

(n=432 vs n=429)

CheckMate 9ER 
(Cabo/Nivo)3

(n=323 vs n=328)

CLEAR (Len/Pembro)4
(N=355 vs n=357)

OS HR
mOS, months

0.72
52.7 vs 37.8

0.84
47.2 vs 40.8

0.77
46.5 vs 36.0

0.79
53.7 v. 54.3

Landmark OS 35% at 7.5 years 63% at 3 years
42% at 5 years

49% at 4 years 66% at 3 years

PFS HR
mPFS, months

0.88
12.4 vs 12.3

0.69
15.7 vs 11.1

0.58
16.4 vs 8.4

0.47
23.9 vs 9.2

Landmark PFS 23% at 7.5 years (IRC)
16% at 7.5 years (investigator)

18% (5 years) 17% (4 years) 37% (3 years)

ORR, % 39 vs 33 61 vs 40 56 vs 28 71 vs 37

CR, % 12 vs 3 12 vs 4 14 vs 5 18 vs 4

Med f/u, months 96 67 56 48

Primary PD, % 18 12 7 5

@brian_rini and @Uromigos (podcasts: https://podcasters.spotify.com/pod/show/the-uromigos)



(Tannir et al., GU ASCO 2024)

Continued 8 year overall survival benefit 
with ipilimumab and nivolumab



All IO/ TKI combinations show decline in Kaplan-Meier Curve

(Rini et al., ASCO 2023; Motzer et al., ASCO 2023, Bourlon et al., GU ASCO 2024)

Pembro+Axi

Nivo+Cabo

Pembro+Lenva



Refractory RCC Treatment Options
NCCN Guidelines Version 4.2024
Kidney Cancer

Version 4.2024, 05/30/24 © 2024 National Comprehensive Cancer Network® (NCCN®), All rights reserved. NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.

Note: All recommendations are category 2A unless otherwise indicated.
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Discussion

KID-C 
2 OF 3

SUBSEQUENT THERAPY FOR CLEAR CELL HISTOLOGY (IN ALPHABETICAL ORDER BY CATEGORY)
Immuno-oncology (IO) 
Therapy History Status

Preferred Regimens Other Recommended Regimens Useful in Certain Circumstances

IO Therapy NaÏve • None • Axitinib + pembrolizumabb
• Cabozantinib
• Cabozantinib + nivolumabb
• Ipilimumab + nivolumabb
• Lenvatinib + everolimus 
• Lenvatinib + pembrolizumabb
• Nivolumabb

• Axitinib 
• Everolimus
• Pazopanib
• Sunitinib
• Tivozanibg 
• Belzutifan (category 2B)
• Bevacizumabh (category 2B) 
• High-dose IL-2 for selected patientsd (category 2B) 
• Temsirolimuse (category 2B) 
• Axitinib + avelumabb (category 3)

Prior IO Therapy • None • Axitinib 
• Belzutifanf
• Cabozantinib
• Lenvatinib + everolimus 
• Tivozanibg

• Axitinib + pembrolizumabb
• Cabozantinib + nivolumabb
• Everolimus
• Ipilimumab + nivolumabb
• Lenvatinib + pembrolizumabb
• Pazopanib
• Sunitinib
• Bevacizumabh (category 2B) 
• High-dose IL-2 for selected patientsd (category 2B) 
• Temsirolimuse (category 2B) 
• Axitinib + avelumabb (category 3)

PRINCIPLES OF SYSTEMIC THERAPY FOR RELAPSE OR STAGE IV DISEASE

b NCCN Guidelines for Management of Immunotherapy-Related Toxicities. 
d Patients with excellent performance status and normal organ function. 
e The poor risk model used in the global ARCC trial to direct treatment with temsirolimus included at least 3 of the following 6 predictors of short survival: <1 year from 

the time of diagnosis to start of systemic therapy, Karnofsky performance status score 60–70, hemoglobin <LLN, corrected calcium >10 mg/dL, LDH >1.5 times the 
ULN, and metastasis in multiple organs. Hudes G, et al. N Engl J Med 2007;356:2271-2281.

f This regimen is for patients that have received a programmed death receptor-1 (PD-1) or programmed death-ligand 1 (PD-L1) inhibitor and a vascular endothelial 
growth factor tyrosine kinase inhibitor (VEGF-TKI).

g For patients who received ≥2 prior systemic therapies.
h An FDA-approved biosimilar is an appropriate substitute for bevacizumab.

(NCCN, v4 2024) 



Toni K. Choueiri, MD

Phase III CONTACT-03 study

Primary endpoints
• Independent centrally-assessed PFSc

• OS

Key secondary endpoints
• Investigator-assessed PFSc

• ORR (per central review and per investigator)c

• Duration of response (per central review and per 
investigator)c

• Safety

Stratification factors
• IMDC risk group 

0 vs 1-2 vs ≥3
• Histology

Dominant clear cell without sarcomatoid vs 
dominant non-clear cell without sarcomatoid vs 
any sarcomatoidb

• Most recent line of ICI 
Adjuvant vs 1L vs 2L

Cabozantinib 60 mg daily PO

Atezolizumab 1200 mg IV q3w 
+ Cabozantinib 60 mg daily PO

R
1:1

Key eligibility criteria
• Advanced/metastatic clear cell or non–clear cella 

RCC with or without a sarcomatoid component
• Radiographic progression on or after prior ICI 

treatment
§ ICI as adjuvant, 1L or 2L (single agent or in 

combination with another permitted agent)
§ ICI in the immediately preceding line of therapy

N=522

ClinicalTrials.gov ID, NCT04338269. IMDC, International Metastatic RCC Database Consortium. Patients were enrolled between July 28, 2020 and December 27, 2021.
a Papillary, chromophobe or unclassified (chromophobe requires sarcomatoid differentiation). b Clear cell or non-clear cell. c Assessed according to RECIST 1.1.

Choueiri, et al. CONTACT-03 (LBA4500)
@DrChoueiri



Toni K. Choueiri, MD

Cabo
Atezo + Cabo

Number at risk

a Stratified for IMDC risk group. b Not significant at α=0.02.

Time (months)

PF
S 

pe
r c

en
tr

al
 re

vi
ew

 (%
)

Atezo + Cabo
(n=263)

Cabo
(n=259)

PFS events, n (%) 171 (65) 166 (64)

Median PFS (95% CI), mo 10.6 (9.8, 12.3) 10.8 (10.0, 12.5)

12-month PFS (95% CI), % 44 (38, 50) 48 (42, 54)

Stratified HR (95% CI)a 1.03 (0.83, 1.28); P=0.784b

PD-L1 inhibitor not efficacious in PD-1 
refractory setting

Choueiri, et al. CONTACT-03 (LBA4500)
@DrChoueiri



HIF-2α Inhibition in Renal Cell Carcinoma

• The HIF pathway is central to the pathophysiology of 
clear cell renal cell carcinoma (ccRCC) and 
von Hippel-Lindau (VHL) disease

• Belzutifan is a first-in-class oral HIF-2α inhibitor that 
blocks heterodimerization with HIF-2β and 
downstream oncogenic pathways1,2

– Approved in the US for certain VHL disease-
associated RCC, pNET and 
CNS-HB

– Demonstrated clinical activity in pretreated 
advanced ccRCC2-5

(Choi et al., 2023)



LITESPARK-005 Study (NCT04195750)

(Albiges et al., 2023 ESMO)



Key Secondary End Point: ORR per RECIST v1.1 by BICR1

(Albiges et al., 2023 ESMO)



Primary End Points: PFS per RECIST v1.1 by BICR and OS1

(Albiges et al., 2023 ESMO)



• ECOG PS 0 or 1
• Recurrent/metastatic 

RCC 
• Failed at least two 

prior regimens 
including 
VEGFR-TKI 

R
AN

D
O

M
IZE 1:1

Primary Endpoint: PFS
Secondary Endpoint: OS, 
ORR, DoR, Safety and 
Tolerability for ITT

Tivo3: Randomized Phase 3 Trial in 
Refractory RCC

Tivozanib 
 1.34 mg once daily for 21 

days on and 7 days off,
 28-day cycle†

N=175

Sorafenib 
400 mg twice daily† 

N=175

ECOG, Eastern Cooperative Oncology Group; 
TKI, Tyrosine Kinase Inhibitor; CPI, Checkpoint Inhibitor 
IMDC, International Metastatic Renal Cell Carcinoma Database Consortium

N=350

Stratification:
• IMDC Risk Category
• Prior therapy (TKI-

TKI, TKI-CPI, TKI-
Other)

Rini BI et al Lancet Oncol 2020;21(1):95-104

†
Patients were treated until disease progression or unacceptable toxicity

†



Tivo-3: Primary Endpoint: PFS

Rini BI et al Lancet Oncol 2020;21(1):95-104

ORR: 18%



Long-term Tivo-3 Follow-up
The Oncologist, 2024, Vol. XX, No. XX 5

we assessd the proportion of patients who achieved LT-PFS at 
regular intervals up to 48 months after treatment initiation. 
Landmark INV-assessed LT-PFS rates up to 48 months are 
shown in Fig. 3; rates were consistently higher with tivoza-
nib versus sorafenib, with differences between arms of 12.8% 
(odds ratio [OR], 2.02), 9.9% (OR, 5.73), and 7.6% (OR, 
not available) at 12, 36, and 48 months, respectively (Fig. 
3). With tivozanib, point estimates for the probability of PFS 
were higher than those with sorafenib at each subsequent 
year. After 36 months, patients treated with tivozanib were >5 
times more likely to experience LT-PFS than patients receiv-
ing sorafenib. At 48 months, the number of patients with 
PFS data available in both arms was too low to support a 
meaningful analysis. In patients stratified by subgroups, INV-
assessed LT-PFS rates were higher in the tivozanib arm than 
in the sorafenib arm (Table 1).

Serial OS With Extended Data (ITT Population)
At 2 years after the last patient in (mean follow-up: 17.9 
months; data cutoff: August 2019), 65% of patients had 
experienced an event, and the OS HR was 0.99 (95% CI, 
0.76-1.29; Fig. 4). At final database closure (mean follow-up: 
22.8 months; data cutoff: May 24, 2021) and after the occur-
rence of 80% of planned events, the OS HR was 0.89 (95% 
CI, 0.70-1.14; 2-sided P = .3533) with a median OS that 
was lower with tivozanib (16.4 months; 95% CI, 13.4-21.9 
months) than with sorafenib (19.1 months; 95% CI, 14.9-
24.2 months; Table 2).

Landmark PFS-Conditioned OS
In a post hoc analysis, when OS was conditioned on a clin-
ically relevant 12-month landmark PFS time point, a sta-
tistically significant improvement in OS was observed with 
tivozanib compared with sorafenib (HR, 0.45; 95% CI, 0.22-
0.91; 2-sided P = .0221). Median OS was 48.3 months (95% 
CI, 32.8 months to not reached) with tivozanib versus 32.8 
months (95% CI, 27.6-50.0 months) with sorafenib (Table 
2). The Kaplan-Meier survival curves demonstrated a rapid 
separation shortly after the 1-year time point that remained 
consistent over time (Fig. 5).

Discussion
With 4 years of follow-up in TIVO-3, tivozanib demonstrated 
a long-term safety and LT-PFS benefit versus sorafenib in 
patients with R/R advanced RCC, establishing consistent 
durability of response with tivozanib. The INV-assessed PFS 
rate analyzed with extended follow-up was consistent with 
the independent review committee–assessed PFS rate in the 
primary analysis,20 providing further evidence of the clini-
cal benefit of tivozanib compared with sorafenib. Additional 
exploratory post hoc analysis, including serial OS with 
extended follow-up, suggests improvement of survival over 
time though changes in the HR were not significant. These 
data, together with the results from the 12-month conditional 
OS analysis, suggest that there is a clinically meaningful pop-
ulation of patients who experienced long-term benefit with 
tivozanib treatment.

This post hoc extended follow-up analysis adds more evi-
dence to support the clinical value of tivozanib in the third- 
or fourth-line refractory setting. TKIs such as tivozanib and 
sorafenib are noncurative, underscoring the importance of 
measuring LT-PFS. If cure is not achievable, long-term clinical 
benefit, as assessed by LT-PFS, therapeutic index, and quality 
of life are ideal measures of the value of anticancer agents.9 
Additionally, these exploratory analyses aim to further our 
understanding of the durability of tivozanib’s clinical benefit, 
recognizing that OS analysis can vary by region based on the 
availability of subsequent treatment options.25

To our knowledge, this study represents the first use 
of conditional OS to demonstrate a comparative clinical 
advantage of a VEGFR TKI. When conditioned based on 
12-month landmark PFS, tivozanib showed a significant 
improvement in OS over sorafenib (HR, 0.45; 95% CI, 
0.22-0.91; 2-sided P = .0221). In addition, a clinically rel-
evant proportion of patients, 9.9% and 7.6%, were alive 
and progression free at 3 and 4 years, respectively, after ini-
tiating tivozanib, further supporting the clinical benefit of 
tivozanib because many patients with R/R mRCC do not 
survive to these time points. Moreover, the higher probabil-
ity of PFS observed with tivozanib versus sorafenib at 3 and 
4 years was seen across subgroups stratified by age or prior 
IO therapy.

Tivozanib demonstrated a favorable safety profile, as indi-
cated by the fewer dose adjustments necessary with tivozanib 
compared with sorafenib in patients with R/R advanced RCC. 
Patients in the tivozanib arm remained on treatment longer 
than patients treated with sorafenib. Additionally, other than 
hypertension and asthenia, common class-effect grade ≥3 
TRAEs were observed more frequently with sorafenib. 
Interestingly, patients with prior IO therapy experienced a 
higher percentage of hypertension with tivozanib and rash 
with sorafenib. Additionally, the frequency of dose holds was 
>20% higher in patients with prior IO therapy compared 
with patients without prior IO therapy. To our knowledge, 
this is the first report of increased AE incidence based on prior 
IO treatment in RCC. In a retrospective study of patients 
with melanoma who received programmed cell death 1 (PD-
1) inhibitor and cytotoxic T-lymphocyte-associated protein 
4 (CTLA-4) inhibitor therapy, there was an increase in sys-
tolic blood pressure when the use of anti-hypertensive agents 
and increased pain were controlled.26 Further studies will be 
needed to confirm this potential for an increased incidence of 
hypertension following treatment with IO therapy.
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LT-PFSΔ (TIVO–SOR)
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No. at risk

Figure 3. Landmark rates (95% CI) of LT-PFS in TIVO-3: tivozanib versus 
sorafenib. The INV-assessed PFS HR with extended follow-up was 0.624 
(95% CI, 0.49-0.79) and favored tivozanib over sorafenib (2-sided, log-
rank P < .0001). HR was obtained from a Cox hazards regression model, 
and P values were 2-sided log-rank tests. aPercentage (95% CI); bodds 
ratio not calculated at months 42 and 48 due to insufficient number 
at risk. Abbreviations: ∆, absolute difference; HR, hazard ratio; INV, 
investigator; LT-PFS, long-term progression-free survival; SOR, sorafenib; 
TIVO, tivozanib.
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refractory setting. Furthermore, we recognize the limitation 
of the selected 12-month conditional OS analysis time point. 
Although this was based on a clinically meaningful time 
point in a refractory RCC setting, it required patients to be 
alive 12 months after treatment initiation, therefore limiting 
the number of patients available for analysis. Finally, since 
all the long-term analyses were exploratory, additional phase 
III, prospective studies are needed to confirm the treatment 
effects reported here.

Conclusions
The current exploratory analysis of long-term survival in 
patients with R/R advanced RCC demonstrated continued 
clinical benefit with tivozanib versus sorafenib over a 4-year 
follow-up period in a clinically meaningful population of 
patients who were alive and progression free at 12 months. 
Long-term benefits were seen across all age groups and 
regardless of prior therapies. These findings support using 
tivozanib in the treatment paradigm for patients with R/R 
advanced RCC, regardless of age or prior immunotherapy 
exposure.
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Table 2. Unconditioned (ITT population) and landmark PFS-conditioned overall survival in TIVO-3.

Population Group At risk, n Events, n Median OS (95% CI), mo HR (95% CI) Stratified log-rank P-value

Unconditioned (ITT population) Tivozanib 175 138 16.4 (13.4-21.9) 0.89 (0.70-1.14) .3533

Sorafenib 175 142 19.1 (14.9-24.2)

Conditioned on PFS ≥ 12 months Tivozanib 45 25 48.3 (32.8-NR) 0.45 (0.22-0.91) .0221

Sorafenib 23 17 32.8 (27.6-50.0)

Conditioned on PFS ≥ 18 months Tivozanib 34 8 54.3(44.9-NR) 0.46 (0.15-1.39) .1617

Sorafenib 11 5 50.0(32.4-NR)

Abbreviations: HR, hazard ratio; ITT, intention to treat; NR, not reached; OS, overall survival; PFS, progression-free survival.

Figure 5. Kaplan-Meier survival curve of conditional OS in patients 
with 12-month PFS. The Kaplan-Meier survival curves for tivozanib and 
sorafenib groups conditioned on 12-month PFS. Conditional analyses of 
Cox proportional hazards models and stratified log-rank statistics, using 
data from patients achieving 12-month PFS in either group, were used to 
estimate the hazard ratio. Data cutoff: May 24, 2021. Abbreviations: HR, 
hazard ratio; OS, overall survival; PFS, progression-free survival; SOR, 
sorafenib; TIVO, tivozanib.
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Thank you!



DOR, ORR, and BOR (all per IRRC)

(Tannir et al., GU ASCO 2024)



Outline
• Adjuvant:
• GU ASCO: Keynote-564 Overall Survival data for pembrolizumab
• GU ASCO: CheckMate914, negative nivo or ipi/nivo DFS benefit
• ASCO: Atezolizumab KIM-1 correlates with recurrence

• First Line Metastatic RCC
• GU ASCO: 8 years OS data from Checkmate 214
• GU ASCO: 55 month CheckMate 9ER
• ASCO: Final OS Javelin Renal 101

• Refractory RCC
• Belzutifan approval based on LITESPARK-005
• TIVO-3 


