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1992-
2005

High dose 
IL-21

IFN-α
PFS 3-5 mo
OS 15 mo

2005
Sorafenib2

TARGET Trial
PFS Sora vs 

Placebo
5.5 mo vs 2.8 mo

2006
Sunitinib3

PFS Suni vs IFN alfa
11 mo vs 5 mo

OS 26.4 mo

2009
Everolimus6

RECORD-1 TRIAL
PFS Eve vs placebo
4.9 mo vs 1.9 mo

Pazopanib7

COMPARZ
PFS Pazo vs Suni
8.4 mo vs 9.1 mo

OS 29.1 vs 28.3 mo

2012
Axitinib8

AXIS

PFS Axi vs Sora
6.7 mo vs 4.7 mo

2013
Tivozanib9

TIVO-1
PFS tivo vs Sora

11.9mo vs 9.1 mo
OS 28.8 vs 29.3 mo

2015
Nivolumab10

CHECKMATE-025
OS Nivo vs Eve

25mo vs 19.6 mo

2016
CABOSUN

Cabozantinib11

PFS Cabo vs Sun
8.6mo vs 5.3 mo

METEOR
Cabo vs eve

PFS 7.4 VS 3.8

Lenvatinib12

PFS lenva+ everolmus
14.6mo vs 7.4mo vs 5.5mo

2018
CheckMate 214

Nivolumab +
Ipilimumab13

2019
KEYNOTE-426

Pembrolizumab 
+  axitinib14

JAVELIN Renal 101
Avelumab 
+ axitinib15

2021
CheckMate 9ER

Nivolumab 
+  Cabozantinib16

CLEAR
Pembrolizumab 
+ Lenvatinib17

2023-2025
COSMIC 313

Nivolumab + Ipilimumab
+  Cabozantinib18

Belzutifan 19

LITESPARK-005

RENOTORCH
Axitinib 

+Toripalimab20

2007
Temsirolimus4

Temsi + IFN alfa
OS 8.4  vs 10.9 vs 7.3 mo

Bevacizumab 
+ IFN-α5 

AVOREN
Beva+ IFN alfa

PFS 10.2 mo vs 5.4 mo
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After TKI monotherapy pre-IO era

3Choueiri TK, et al. NEJM 2015; 4Motzer RJ, et al. NEJM 2015; Escudier B, et al. ESMO 2022; 5Motzer RJ, et al. Lancet Oncology, 2016;



After TKI monotherapy pre-IO era
Study 
design Line Control arm DCR (CR + PR +

SD) PD PFS OS

EVEROLIMUS1 Ph III 2nd – 5th Placebo 0 + 1 + 63% 19% 4.9 vs 1.8m 
(HR 0.33)

14.7 vs 14.3m 
(HR 0.87)

AXIS2

AXITINIB Ph III 2nd Sorafenib 0 + 19 + 50% 22% 8.3 vs 5.7m 
(HR 0.66)

20.1 vs 19.2m 
(HR 0.97)

METEOR3

CABOZANTINIB Ph III 2nd – 3rd Everolimus 0 + 17 + 65% 12% 7.4 vs 3.8m 
(HR 0.66)

21.4 vs 16.5m 
(HR 0.66)

CheckMate-0254

NIVOLUMAB Ph III 2nd – 3rd Everolimus 1 + 24 + 34% 35% 4.6 vs 4.3m 
(HR 0.88)

25 vs 19.7m 
(HR 0.73)

LENVATINIB +
EVEROLIMUS5 Ph II 2nd Lenvatinib vs 

Everolimus 2 + 33 + 47% 4% 14.6 vs 7.4 vs 5.5m 
(HR 0.40 & HR 0.61)

25.5 vs 18.4 vs 15.4m 
(HR 0.51 & HR 0.68)

TIVO-36

TIVOZANIB Ph III 3rd – 4th Sorafenib 0 + 18 + 55% 21% 5.6 vs 3.9m 
(HR 0.73)

16.4 vs 19.2m 
(HR 0.97)

1Motzer RJ, et al. Lancet 2008; 2Rini BI, et al. AXIS. Lancet 2011; 3Choueiri TK, et al. NEJM 2015; 4Motzer RJ, et al. NEJM 2015; Escudier B, et al. ESMO 2022; 5Motzer RJ, et al. Lancet Oncology, 2016; 6Rini B, et al. Lancet Oncology 2020



Zugman M, et al. Oncologist 2025;30(2):oyae369.
Rini BI, et al. Lancet Oncol 2020;21(1):95-104.



Data after adjuvant treatment

1Bourlon MT, et al. ASCO Daily news 2024



Study 
design

Prev. 
Line

Primary 
endpoint

Prev. 
therapies ORR PFS OS

CASE78151

AXITINIB Ph II ≥3L PFS IO: 78%
TKI: 70%

45%
(3% CR)

8.8m 
(95CI 5.7 – 16.6) NR

INMUNOSUN2

SUNITINIB Ph II 1L ORR 
RECIST

IO: all
TKI: 47.7%

19%
(0% CR)

5.6m
(95CI 3.1 – 8.0)

23.5m 
(95CI 6.3 – 40.7)

IO-PAZ3

PAZOPANIB Ph II 1-2L PFS IO: all
TKI: 43.5%

14.5%
(3.2% CR)

6.5m
(95CI 3.7 – 9.2)

21.3m 
(95CI 14.9 - NE)

TIVO-34

TIVOZANIB Ph III 3rd – 4th PFS IO: 28%
TKI: 45% 18 vs 8%

7.3 vs 5.1m 
(HR 0.55, 95CI 

0.32 – 0.94)

NR
(HR 0.84, 95CI 0.5 – 

1.4)

1Ornstein MC, et al. Lancet Oncol. 2019 Oct;20(10):1386-1394; 2Grande E, et al. ESMO Open. 2022 Apr;7(2):100463; 3Powles TB, et al. Ann Oncol 2020; 31 (4s): S564; 4Rini B, et al. Lancet Oncology 2020 

TKI after IO treatment



Cabozantinib after IO combos

1Albiges L, et al. ESMO 2024; 2Procopio G, et al. Tumori. 2023; 3Tannir NM, et al. JAMA Oncol. 2022; 4Pal SK, et al. Lancet. 2023



Cabozantinib  after IO treatment

Albiges L et al. Eur Urol 2026



Hahn AW, et al. Ann Oncol. 2026;37(2):241-249. doi:10.1016/j.annonc.2025.10.009 · NCT05012371 · ESMO 2025

TKI after IO treatment: LenCabo
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TKI after IO treatment: LenCabo
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TKI after IO treatment: LenCabo



Continuing IO after IO

1Atkins M, et al. JCO 2022; 2Grimm M.O, et al. Lancet Oncol 2023; 3McKay RT, et al. JCO 2020; 4Choueiri TK, et al. J Immuno Cancer 2022 



Continuing IO after IO

1Pal SK, et al. Lancet 2023; Choueiri TK, et al. ASCO 2023; 2Choueiri TK, et al. ESMO 2024; Choueiri TK, et al. Lancet 2024



Continuing IO after IO

1Pal SK, et al. Lancet 2023; 2Choueiri TK, et al. ESMO 2024; Choueiri TK, et al. Lancet 2024



Suarez C, et al. Annals Oncol 2025

Continuing IO after IO



HIF-2a inhibitor: LITESPARK-005

Choueri TK, NEJM 2024; RINI BI ESMO 2024



Choueri TK, NEJM 2024; RINI BI ESMO 2024

HIF-2a inhibitor: LITESPARK-005



Choueri TK, NEJM 2024; Rini  BI ESMO 2024

HIF-2a inhibitor: LITESPARK-005





TKI and HIF-2a inhibitor: KEYMAKER-U03 (3B)

1Beckermann K, et al. ASCO GU 2025



TKI and HIF-2a inhibitor: LITESPARK-011

Motzer RJ, et al. Lancet 2026;408:808-20 (LITESPARK-011) · Motzer RJ. LITESPARK-011. ASCO GU 2026,



TKI and HIF-2a inhibitor: LITESPARK-011

Motzer RJ, et al. Lancet 2026;408:808-20 (LITESPARK-011) · Motzer RJ. LITESPARK-011. ASCO GU 2026,
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TKI and HIF-2a inhibitor: LITESPARK-011
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TKI and HIF-2a inhibitor: LITESPARK-011

Motzer RJ, et al. Lancet 2026;408:808-20 (LITESPARK-011) · Motzer RJ. LITESPARK-011. ASCO GU 2026,



Final Analysis of the Phase 3 LITESPARK-011 
Study: Belzutifan Plus Lenvatinib Versus 

Cabozantinib for Advanced Renal Cell Carcinoma 
After Anti–PD-(L)1 Therapy

Heng D et al



TKI and HIF-2a inhibitor: LITESPARK-003
Litespark-003 

1Choueiri, et al. ESMO 2023



Guidelines
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progression, based on a retrospective assessment of the pa-
tient characteristics, those with better KPS, longer time to pro-
gression, higher likelihood of disease control, and progres-
sion associated with the appearance of new lesions were chosen
to continue treatment. Differences seen in duration of treat-
ment and tumor reduction highlight the importance of an in-
dividualized approach to decision making when considering
treatment with nivolumab beyond first progression. It is likely
that patients selected to be treated beyond first progression
based on clinical benefit and treatment tolerability would live
longer than those who died shortly after starting study treat-
ment and, hence, would not be treated beyond progression.
To overcome this limitation, we performed a landmark analy-

sis of patients beginning 6 weeks from first progression and
identified differences in OS in patients treated beyond first pro-
gression and those not treated beyond first progression.

The following limitations of this analysis should be taken
into consideration. The current exploratory analysis com-
prised a relatively small number of patients treated beyond
RECIST-defined first progression. In addition, tumor assess-
ments were conducted every 6 weeks; it is possible that if tu-
mor assessments were conducted less often (eg, 8-12 weeks,
as in some other studies of immunotherapies),8,12 the treat-
ing physician may not have observed the phenomenon of tu-
mor flare (evidenced as an initial RECIST-defined progres-
sion) and would thus have had no reason to decide whether

Figure 3. Tumor Burden Change From First Progression
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Tumor burden change in target
lesions from first progression in
patients treated beyond progression.
The horizontal dashed reference line
indicates the 30% reduction
consistent with a Response
Evaluation Criteria in Solid Tumors
(RECIST) 1.1 response. Plus signs
indicate patients who had at least
20% increase in target lesions at time
of first progression. One patient did
not have tumor sum of diameters
values available prior to progression
because 1 of the target lesions
became nonmeasurable, and
therefore is not shown in the Figure.

Figure 2. Duration of Treatment and Survival in Patients Treated Beyond Progression
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Patients were censored for progression-free survival if they received
subsequent anticancer therapy, radiotherapy, or surgery, without progression

being reported prior to this or on the same day. One patient had only 1 day of
tumor progression so is not visible in the Figure.

Research Original Investigation Nivolumab for Metastatic Renal Cell Carcinoma Beyond Progression

1184 JAMA Oncology September 2016 Volume 2, Number 9 (Reprinted) jamaoncology.com
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TREATMENT BEYOND PROGRESSION

Copyright 2016 American Medical Association. All rights reserved.

Safety and Efficacy of Nivolumab in Patients With Metastatic
Renal Cell Carcinoma Treated Beyond Progression
A Subgroup Analysis of a Randomized Clinical Trial
Saby George, MD; Robert J. Motzer, MD; Hans J. Hammers, MD, PhD; Bruce G. Redman, DO; Timothy M. Kuzel, MD; Scott S. Tykodi, MD, PhD;
Elizabeth R. Plimack, MD, MS; Joel Jiang, PhD; Ian M. Waxman, MD; Brian I. Rini, MD

IMPORTANCE Response patterns with immunotherapy may differ from those of other
treatments. This warrants further investigation because some patients may benefit from
continued immunotherapy beyond Response Evaluation Criteria in Solid Tumors
(RECIST)-defined first progression.

OBJECTIVE To evaluate the safety and potential benefit of treatment with nivolumab, a
programmed cell death 1 immune checkpoint inhibitor, beyond investigator-assessed first
progression in patients with metastatic renal cell carcinoma (mRCC).

DESIGN, SETTING, AND PARTICIPANTS Subgroup analysis of a blinded, randomized,
multicenter, phase 2 dose-ranging trial initiated May 31, 2011, including patients with clear-cell
mRCC previously treated with antiangiogenic therapy. Data cutoffs for this subgroup analysis
were May 15, 2013, for progression-free survival and objective response rate and March 5,
2014, for overall survival and duration of response. In this analysis, patients treated beyond
first progression received their last dose of nivolumab more than 6 weeks after
RECIST-defined progression, and patients not treated beyond first progression discontinued
nivolumab before or at RECIST-defined progression.

INTERVENTIONS Nivolumab 0.3, 2, or 10 mg/kg intravenously every 3 weeks.

MAIN OUTCOMES AND MEASURES Safety and efficacy of nivolumab treatment.

RESULTS Of 168 patients (median [range] age, 61 [37-81] years; 72% male) randomized to
nivolumab, 154 experienced progression (36 were treated beyond first progression, 26 were
treated beyond first progression for !6 weeks, and 92 were not treated beyond first
progression), 13 were treated and did not experience progression, and 1 was not treated. Prior
to first progression, the RECIST-defined objective response rate was 14% (5 patients) and
16% (15 patients), and median progression-free survival was 4.2 (95% CI, 2.8-5.5) and 2.6
(95% CI, 1.5-3.9) months in patients treated and not treated beyond progression,
respectively. Following initial progression, 25 (69%) patients treated beyond progression
experienced subsequent tumor reduction or stabilization in target lesion size. The incidence
of treatment-related adverse events was higher in patients treated beyond progression
(n = 29 [81%]) vs those not treated beyond progression (n = 61 [66%]); however, after
adjusting for length of treatment exposure, incidence was lower in patients treated beyond
progression (322.9 vs 518.7 incidence rate/100 patient-years for patients treated vs not
treated beyond progression).

CONCLUSIONS AND RELEVANCE In this subgroup analysis, a proportion of patients who
continued treatment beyond RECIST-defined first progression demonstrated sustained
reductions in tumor burden or stabilization in the size of target lesions, with an acceptable
safety profile. Further analysis will help define the clinical benefit for patients with mRCC
treated with nivolumab beyond progression.

TRIAL REGISTRATION clinicaltrials.gov Identifier: NCT01354431

JAMA Oncol. 2016;2(9):1179-1186. doi:10.1001/jamaoncol.2016.0775
Published online May 12, 2016.
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168 patients/26 were treated beyond first progression for ≤6 
weeks

Following initial progression 69% patients treated beyond 
progression experienced subsequent tumor reduction or 
stabilization in target lesion size. 



Escudier B, et al, Eur Urol Oncol. 2017
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FUTURE



Phase 1b/2 KEYMAKER-U03 Substudy 03C
Belzutifan + Zanzalintinib or Belzutifan Monotherapy for Recurrent Clear Cell RCC During or After Anti-PD-
(L)1 Therapy



LITESPARK-033



PEAK-1





Take home message: more questions than answers

 What to do after adjuvant pembrolizumab?

 What patients should we treat at oligoprogression with MTD and in what

patients should we move to the next line of therapy?

 Belzutifan is new player in the sequencing of treatment for RCC, but…
 When?

 Monotherapy or in combination?

 Ongoing trials may provide more information about the role of new targets

 Urgent need of biomarkers: Molecular biology to guide clinical decisions and

clinical trials´ design.
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