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FIRST-LINE THERAPY IN METASTATIC RENAL CELL 

CARCINOMA IN THE PAST



THERAPEUTIC LANDSCAPE IN MET RENAL CELL CARCINOMA



TARGETED THERAPIES HAVE IMPROVED OS IN mRCC

The “Golden Age”

ADAPTED FROM Hsieh JJ, et al. Nat Rev Dis Prim 2017;3:17009   



https://www.nccn.org/professionals/physician_gls/pdf/kidney.pdf

FIRST-LINE THERAPY IN METASTATIC RENAL CELL 

CARCINOMA IN 2022

https://www.nccn.org/professionals/physician_gls/pdf/kidney.pdf


2021 ESMO GUIDELINES UPDATE

https://www.esmo.org/guidelines/genitourinary-cancers/renal-cell-carcinoma/eupdate-renal-cell-carcinoma-treatment-recommendations-4

https://www.esmo.org/guidelines/genitourinary-cancers/renal-cell-carcinoma/eupdate-renal-cell-carcinoma-treatment-recommendations-4


FIRST-LINE COMBINATIONS IN mRCC
• Ipilimumab + Nivolumab 

(CHECKMATE 214)

IO + IO

• Atezolizumab + Bevacizumab 
(IMMOTION 151)

• Avelumab + Axitinib (JAVELIN 101)

• Pembrolizumab + Axitinib 
(KEYNOTE 426)

• Nivolumab + Cabozantinib 
(CHECKMATE 9ER)

• Pembrolizumab + Lenvatinib
(CLEAR)

IO + VEGF
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Kudo M, Cancers 2020

Rationale for Combined Immunotherapy

with PD-1/PD-L1 Antibodies and VEGF Inhibitors

➢ VEGF enhances:
✓ Mobilization and proliferation of various cells, including regulatory T cells (Tregs)
✓ Release of immunosuppressive cytokines
✓ Mobilization of tumor-associated macrophages (TAMs)

➢ Tregs and TAMs promote tumor growth through the release of VEGF and angiopoietin-2



Rationale for Combined Immunotherapy

with PD-1/PD-L1 Antibodies and VEGF Inhibitors

➢ Activate myeloid-derived suppressor cells (MDSCs), which in turn release more VEGF 
➢ Inhibits dendritic cell maturation and antigen presentation in the priming phase. 
➢ Reduces the proliferation and activation of naive CD8+ cells by suppressing dendritic cell 

activity even in the presence of neoantigens
➢ Prevents antigen-activated CD8+ cells from infiltrating the tumor tissue through its effects on 

tumor angiogenesis

Kudo M, Cancers 2020



Rationale for Combined Immunotherapy

with PD-1/PD-L1 Antibodies and VEGF Inhibitors

Kudo M, Cancers 2020

VEGF PROMOTES IMMUNE ESCAPE AT
ALMOST EVERY STEP OF THE CANCER IMMUNITY CYCLE



Rationale for Combined Immunotherapy

with PD-1/PD-L1 Antibodies and VEGF Inhibitors

Kudo M, Cancers 2020

➢ VEGF inhibitors reprogram the immunosuppressive tumor microenvironment into 
an immunostimulatory environment 

➢ The administration of PD-1/ PD-L1 antibodies under such conditions enhances the 
antitumor activity of T cells



Rationale for Combined Immunotherapy

with PD-1/PD-L1 Antibodies and VEGF Inhibitors

Treatment with VEGFR2 monoclonal 
antibody (mAb) and anti-PD-1 

inhibited tumour neovascularization.

Simultaneous blockade of PD-1 and 
VEGFR2  induced synergistic anti-

tumour effect in vivo

Yasuda S et al. Clinical and Experimental Immunology 2013



2018-2019 NOBEL PRIZES IN MEDICINE



Amin A, et al. IKCS2017. 

Choueiri TK MB, et al. J Clin Oncol 35,2017 (suppl;4504).

Choueiri TK, et al. Lancet Oncol 2018;19(4): 451.

Atkins B, et al. Lancet Oncol 2018;19(3):405. 

Nadal R, et al.  J Clin Oncol 2018;36(suppl;abstr4528).

Chung-Han L, et al. J Clin Oncol 2018;36(suppl;abstr4560.

IO + ANTI-VEGF COMBINATIONS: PHASE I TRIALS



Rini BI, et al. N Engl J Med 2019 Mar 21;380(12):1116-1127. Motzer R, et al. N Engl J Med 2019 Mar 21;380(12):1103-1115.
Rini BI, et al. Lancet 2019 Jun 15;393(10189):2404-2415. Choueiri TK, et al. N Engl J Med 2021;384:829-41. Motzer R, et al. N Engl J Med 2021;384:1289-300.

IO + ANTI-VEGF COMBINATIONS: PHASE III TRIALS

KEYNOTE 426

JAVELIN RENAL 101 Primary endpoint: PFS

CHECKMATE 9ER

N = 651

CLEAR

Primary endpoint: PFS N = 1069

IMMOTION 151



❑Atezolizumab+Bevacizumab (IMMOTION 151)

❑Pembrolizumab+Axitinib (KEYNOTE-426)

❑Avelumab+Axitinib (JAVELIN 101)

❑Nivolumab+Cabozantinib (CHECKMATE-9ER)

❑Lenvatinib+Pembrolizumab (CLEAR)

IO+VEGF COMBINATIONS IN FIRST-LINE RCC THERAPY 
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IMMOTION 151: STUDY DESIGN



IMMOTION 151: OS AND PFS



Biological subgroups based on relative gene 

expression levels of:

➢Angiogenesis 

➢ Immune and antigen presentation

➢Myeloid inflammation 

IMMOTION 150: Gene Expression Profile

McDermott D, et al. IMmotion150 biomarkers: AACR 2017

BIOMARKERS



Rini B, ESMO 2018

BIOMARKERS

IMMOTION 151: Gene Expression Profile
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IO+VEGF COMBINATIONS IN FIRST-LINE RCC THERAPY 



KEYNOTE-426: STUDY DESIGN



KEYNOTE-426: OS ITT POPULATION

Rini BI, ASCO 2021



KEYNOTE-426: PFS ITT POPULATION

Rini BI, ASCO 2021



KEYNOTE-426: ORR

Rini BI, ASCO 2021
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IO+VEGF COMBINATIONS IN FIRST-LINE RCC THERAPY 



JAVELIN 101: STUDY DESIGN



JAVELIN 101: PFS in PD-L1+

Choueiri TK, Annals of Oncology 2020



JAVELIN 101: OS in PDL1+

Choueiri TK, Annals of Oncology 2020



JAVELIN 101: ORR



❑Atezolizumab+Bevacizumab (IMMOTION 151)

❑Pembrolizumab+Axitinib (KEYNOTE-426)

❑Avelumab+Axitinib (JAVELIN 101)

❑Nivolumab+Cabozantinib (CHECKMATE-9ER)
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IO+VEGF COMBINATIONS IN FIRST-LINE RCC THERAPY 



Choueiri T, ESMO 2020

CHECKMATE 9ER: STUDY DESIGN

Primary endpoint: PFS per BICR using RECIST v1.1 

Secondary endpoints: OS, ORR per BICR using 
RECIST v1.1, and safety



CHECKMATE 9ER: PFS

Choueiri T, ESMO 2020

CHECKMATE 9ER: PFS



CHECKMATE 9ER: OS

Choueiri T, ESMO 2020



CHECKMATE 9ER: ORR

Choueiri T, ESMO 2020



40

BICR, blinded independent central review; CABO, cabozantinib; DOR, duration of response; ITT, intent-to-treat; NE, not estimable; NIVO, nivolumab; NR, not reached; ORR, objective response rate, OS, overall survival; 
PFS, progression-free survival; SUN, sunitinib; TTR, time to response; UTD, unable to determine.

Outcome

NIVO+CABO

(n = 323)

SUN

(n = 328)

ORR (95% CI), % 54.8 (49.2–60.3) 28.4 (23.5–33.6)

Odds ratio estimate (95% CI) 3.2 (2.3–4.4)

Best overall response, n (%)
Complete response
Partial response
Stable disease
Progressive disease
UTD
Not reported

30 (9.3)

147 (45.5)

108 (33.4)

20 (6.2)

18 (5.6)

0

14 (4.3)

79 (24.1)

136 (41.5)

45 (13.7)

53 (16.2)

1 (0.3)

Median TTR (range), months 2.8 (1.0–11.0) 4.2 (1.7–20.2)

Median DOR (95% CI), months 21.7 (17.3–NE) 12.7 (9.6–20.7)

Probability of ongoing response at 18 months (95% 
CI), %

56 (46–64) 43 (30–55)

CheckMate 9ER

• At a median follow-up for OS of 23.5 (range, 16.0–36.0) months, 
NIVO+CABO continued to show superior PFS, OS, and ORR versus SUN

• Overall, 94% of patients experienced any reduction from baseline in sum 
of diameter of target lesions, and 71% had ≥ 30% reduction with 
NIVO+CABO; 85% of patients experienced any reduction, and 43% had ≥ 
30% reduction with SUN

PFS per BICR and OS in the ITT population BICR-confirmed ORR per RECIST v1.1 in the ITT population

EFFICACY OUTCOMES WITH EXTENDED FOLLOW-UP IN THE ITT POPULATION

Motzer RJ, ASCO GU 2021



❑Atezolizumab+Bevacizumab (IMMOTION 151)

❑Pembrolizumab+Axitinib (KEYNOTE-426)

❑Avelumab+Axitinib (JAVELIN 101)

❑Nivolumab+Cabozantinib (CHECKMATE-9ER)

❑Lenvatinib+Pembrolizumab (CLEAR)

IO+VEGF COMBINATIONS IN FIRST-LINE RCC THERAPY 



CLEAR: STUDY DESIGN



CLEAR: PFS



CLEAR: OS



CLEAR: ORR



CheckMate-2141 CheckMate-9ER2 KEYNOTE-4563 CLEAR4

Nivo
+ Ipi
(n= 60)

Sun

(n=52)

Nivo + 
Cabo
(n= 34)

Sun

(n=41)

Pembro+ 
Axi

(n=51)

Sun

(n=54)

Pembro + 
Lenva
(n= 28)

Sun

(n=21)

ORR (95% CI), % 56.7
(43.2-69.4)

19.2
(9.6-32.5)

55.9
(37.9-72.8)

22.0
(10.6-37.6)

58.8
(44.2-77.4)

31.5
(19.5-45.6)

60.7 23.8

PFS 0.61
(0.38-0.97)

0.39
(0.22-0.70)

0.54
(0.29-1.00)

0.39
(0.18-0.84)

OS 0.55
(0.33-0.90)

0.36
(0.16-0.82)

0.58
(0.21-1.59)

0.91
(0.32-2.58)

1.Motzer, R.J. et al. NEJM 2018;378:1277-90, 2018; 2. Choueiri, T.K. et al. NEJM 384:829-41, 2021; 3. Powles, T et al. Lancet Oncol 2020; 21:1563–73, 2020; 4. Motzer, R. et al. NEJM 384:1289-1300, 2021.

IMMUNE-BASED COMBINATIONS
Sarcomatoid features

1.Motzer, R.J. et al. NEJM 2018;378:1277-90, 2018; 2. Choueiri, T.K. et al. NEJM 384:829-41, 2021; 3. Powles, T et al. Lancet Oncol 2020; 21:1563–73, 2020; 4. Motzer, R. et al. NEJM 384:1289-1300, 
2021. 

IO + ANTI-VEGF COMBINATIONS: SARCOMATOID FEATURES



KEYNOTE-426

JAVELIN Renal 101

CA209-9ER

CLEAR

Motzer RJ, et al. N Engl J Med 2019;380(12):1103.
Rini BI, et al. N Engl J Med 2019;380(12):1116.

Choueiri TK, et al. Ann Oncol 2020;31(suppl_4):S1142.
Leva

IO + ANTI-VEGF COMBINATIONS: ADVERSE EVENTS



PFS OS

Favorable Intermedio Pobre Favorable Intermedio Pobre

Ipi-nivo
2.18

(1.29-3.68)
0.82

(0.64-1.05)
1.45

(0.51-4.12)
0.63

(0.44-0.89)

Avelu-axi
0.54

(0.32-0.91)
0.74

(0.57-0.95)
0.57

(0.38-0.88)
0.81

(0.33-1.96)
0.86

(0.61-1.20)
0.57

(0.36-0.89)

Pembro-axi
0.81

(0.53-1.24)
0.70

(0.54-0.91)
0.58

(0.35-0.94)
0.64

(0.24-1.68)
0.53

(0.35-0.82)
0.43

(0.23-0.81)

Cabo-nivo
0.62

(0.38-1.01)
0.54

(0.40-0.72)
0.37

(0.37-0.50)
0.84

(0.35-1.97)
0.70

(0.46-1.07)
0.37

(0.21-0.66)

Len/pemb
0.41

(0.28-0.62)
0.39

(0.29-0.52)
0.28

(0.08-0.42)
1.15

(0.55-2.40)
0.72

(0.5-1.05)
0.30

(0.14-0.64)

Rini B. N Engl J Med. 2019 Feb 13;:1–12. Motzer, ESMO  2018Motzer RJ, et al. N Engl J Med 2018;378(14):1277. Choueiri, ESMO 2020. Motzer. ASCO GU 2021
Cortesía Dr Martín Lázaro
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PHASE III TRIALS IN FIRST LINE RCC

1. Motzer RJ, et al. N Engl J Med 2018; 2. Rini BI, et al. Lancet 2019; 3. Motzer RJ, et al. N Engl J Med 2019; 4. Rini ER, et al. N Engl J Med 2019; 5. Choueiri T et al. 
ESMO 2020; 6. Motzer R, N Engl J Med 2021; 7. Available at: clinicaltrials.gov.. 

Control Comparator(s) PFS (HR) OS (HR)

Sunitinib1 Nivolumab + Ipilimumab1 Yes (0.82)1 Yes (0.63)1

Sunitinib2 Bevacizumab + Atezolizumab2 Yes (0.88)2 No2

Sunitinib3 Axitinib + Avelumab3 Yes (0.61)3 No3

Sunitinib4 Axitinib + Pembrolizumab4 Yes (0.69)4 Yes (0.59)4

Sunitinib5 Cabozantinib + Nivolumab5 Yes (0.51)5 Yes (0.60)5

Sunitinib6 Lenvatinib + Everolimus vs Lenva + 
Pembro6 Yes (0,39)6 Yes (0,66)6

Nivo + Ipi7 Cabozantinib + Nivolumab + Ipilimumab7 Active, not recruiting7
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CheckMate 214

ITT

(n=550 vs  n=546)

KEYNOTE-426

ITT

(n=432 vs  n=429)

CheckMate 9ER

ITT

(n=323 vs  n=328)

CLEAR

ITT

(n=355 vs  n=357)

Primary endpoint

OS, PFS and ORR 

among intermediate 

and poor-risk patients

OS, PFS in ITT 

population
PFS in ITT population PFS in ITT population

Med f/u, months 43.6 30.6 18.1 27.0

Prognostic risk, %

Favorable

Intermediate

Poor

23

61

17

32

55

13

23

58

19

31

59

9

PD-L1 status ≥1%, % 23 56 26 30

FIRST LINE TRIALS COMPARISON
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FIRST LINE TRIALS COMPARISON



CONCLUSIONS

❑Three different combinations have demonstrated an increase in OS in 

first line RCC with IO-TKI combinations:

❑KEYNOTE-426: Pembrolizumab+Axitinib

❑CHECKMATE-9ER: Nivolumab-Cabozantinib

❑CLEAR: Pebrolizumab-Lenvatinib

❑Important differences: 

❑Different endpoints

❑Definition of PDL1+ differs across the studies

❑Need further follow-up and well designed phase 3 trials and 

standarized biomarkers. 

❑Need biomarker guided studies!!!



Gracias


