
André P. Fay, MD, PhD

Professor of Medicine  - PUCRS School of Medicine

Chief, Medical Oncology Department – HSL/PUCRS

Visiting Scientist at Dana-Farber/Harvard Medical School

Immunotherapy in Renal Cell Carcinoma



Disclosure

 Honoraria: Pfizer, BMS, Novartis, Roche, AstraZeneca, MSD

 Scientific Advisory Board: Janssen, Novartis, Roche, Pfizer

 Research Grant: CAPES – CNPq, BMS, AstraZeneca, MSD, Roche, Pfizer



Ten FDA-Approved Drugs for RCC Since 2005

Approval Agent FDA Indication

2005 Sorafenib Advanced 

2006 Sunitinib Advanced 

2007 Temsirolimus Advanced 

2009 Bevacizumab + IFN-α Metastatic 

2009 Everolimus After failure of sunitinib or sorafenib

2009 Pazopanib Advanced

2012 Axitinib Failure of prior systemic therapy

2015 Nivolumab After failure of anti-angiogenic drug(s)

2016 Cabozantinib Prior anti-angiogenic therapy

2016 Lenvatinib (+ everolimus) Following 1 prior anti-angiogenic therapy



Debates in RCC Therapy 

Is HD IL-2 

appropriate for 

everyone?

Sunitinib or 

sorafenib?

Temsirolimus 

for poor risk?

Cabozantinib, 

nivolumab or 

lenvatinib/ 

everolimus?

First Line Debate

Nivo/ipi or 

cabozantinib or 

bev/atezo?

Second Line Debate

Everolimus or 

sorafenib?

Axitinib or 

everolimus?

Goals of therapy: 

1. Live longer (ideally 

with a cure!)

2. Live better



2013 2014



Regulators of Immunity = Immune Checkpoints

Thompson ,Clin Cancer Res 2007;13:709s-715s



N. Engl J Med, Sep 2015



 Primary endpoint: OS

 Secondary endpoints: PFS, ORR, duration of response, OS in relation to 

PDL-1 status, safety, patients-reported outcomes

Eligibility Criteria:

• mRCC with clear cell 
component

• 1 to 2 prior VEGF-

targeted therapy

• Max=3 lines

• Stratification:

• Regions

• MSKCC risk

Nivolumab

3 mg/kg q2 weeks

Everolimus 10 mg 
PO QD
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www.clinicaltrials.gov (NCT01668784)

Phase III Nivolumab vs. Everolimus: Checkmate 025
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Update from ASCO 2016





CheckMate 214: Study design

Escudier et al ESMO 2017



Nivo/IPI vs Sunitinib OS: IMDC intermediate/poor risk

425 399 372 348 332 318 300 241 119 44 2 0

422 387 352 315 288 253 225 179 89 34 3 0

Months

18 21 24 27 30 3315129630

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

HR (99.8% CI), 0.63 (0.44–0.89)

P < 0.0001

Median OS (95% CI), months

NIVO + IPI NR (28.2–NE)

SUN 26.0 (22.1–NE)

O
v
e
ra

ll 
S

u
rv

iv
a
l 
(P

ro
b
a
b
ili

ty
)

No. at Risk

NIVO + IPI

SUN

ESMO 

2017



ORR and PFS: IMDC favorable risk 

N = 249a

Outcome

NIVO + IPI

N = 125

SUN

N = 124

Confirmed ORR,b % (95% CI) 29 (21–38) 52 (43–61)

P = 0.0002

PFS,c median (95% CI), months 15.3 (9.7–20.3) 25.1 (20.9–NE)

HR (99.1% CI) 2.18 (1.29–3.68)

P < 0.0001

Exploratory endpoint

Escudier et al ESMO 2017



Patient disposition: All treated patients 

• In the NIVO + IPI arm, 79% of patients received all four doses of IPI

• Median follow-up was 25.2 months

Escudier et al ESMO 2017



Treatment-related adverse events: All treated patients

aTwo patients had grade 5 cardiac arrest. bPneumonitis, immune mediated bronchitis, lower GI hemorrhage, hemophagocytic syndrome, sudden death, liver 

toxicity, lung infection. cCardiac arrest (n = 2), heart failure, multiple organ failure

Secondary endpoint

60% of patients treated with NIVO + IPI required systemic 

corticosteroids for an adverse event

Escudier et al ESMO 2017



284 202 155 119 102 90 70 23 9 1 0

278 200 138 105 83 67 43 25 11 1 0

PFS by PD-L1 expression: IMDC intermediate/poor risk

PD-L1 <1% (n = 562) PD-L1 ≥1% (n = 214)

HR (95% CI) 0.48 (0.28–0.82)

P = 0.0003

Median PFS, months (95% CI)

NIVO + IPI 22.8 (9.4–NE)

SUN 5.9 (4.4–7.1)

HR (95% CI) 1.00 (0.74–1.36)

P = 0.9670

Median PFS, months (95% CI)

NIVO + IPI 11.0 (8.1–14.9)

SUN 10.4 (7.5–13.8)
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OS by tumor PD-L1 expression:
IMDC intermediate/poor risk

PD-L1 <1% (n = 562) PD-L1 ≥1% (n = 214)
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SUN

No. at Risk

Motzer et al SITC 2017

HR (95% CI), 0.73 (0.56–0.96)

P = 0.0249

Median OS (95% CI), months

NIVO + IPI NR (28.2–NE)

SUN NR (24.0–NE)

HR (95% CI), 0.45 (0.29–0.71)

P <0.001

Median OS (95% CI), months

NIVO + IPI NR (NE–NE)

SUN 19.6 (14.8–NE)



Phase 2 Trial of Atezo/Bev vs Sunitinib: PFS ≥ 1% of IC 

Expressing PD-L1

a P values are for descriptive 

purposes only and not adjusted 

for multiple comparisons. 

GU ASCO, 2017

Atezo + bev: 14.7 mo (8.2, 25.1)

Atezo:

5.5 mo
(3.0, 13.9)

Sunitinib: 

7.8 mo (3.8, 10.8)

Stratified 

HR (95% 

CI)

P

Valuea

Atezo + bev 

vs sunitinib

0.64 

(0.38, 1.08)
0.095

Atezo vs 

sunitinib

1.03 

(0.63, 1.67)
0.917

Atezolizumab + bevacizumab

Atezolizumab

Sunitinib

AACR 2017



Transcriptome Map of Angiogenesis and Immune-

Associated Genes in RCC Tumors

Brauer, Clin Cancer Res. 2012; 

Herbst, Nature 2014; Powles, SITC

2015; Fehrenbacher, Lancet 2016.
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Sunitinib Demonstrated Improved PFS in 

AngiogenesisHigh Subset vs AngiogenesisLow Subset 

• Angiogenesis gene signature: VEGFA, KDR, ESM1, PECAM1, ANGPTL4, CD34.

• Angiogenesis High: ≥ median expression, Angiogenesis Low: < median expression.

Sunitinib

HR 95% CI

Angiogenesis

(High vs Low)
0.31 (0.18, 0.55)

Atezolizumab + Bevacizumab

HR 95% CI

Angiogenesis

(High vs Low)
0.90 (0.54, 1.51)

Atezolizumab

HR 95% CI

Angiogenesis

(High vs Low)
0.74 (0.42, 1.28)

High (n = 44)

Low (n = 45)

Sunitinib

High (n = 45) 

Low (n = 43)

Atezolizumab + 

Bevacizumab
High (n = 42)

Low (n = 44)

Atezolizumab

AACR 2017



R 

1:1

Atezolizumab 1200 mg IV q3wb 

+

Bevacizumab 15 mg/kg IV q3wb

Sunitinib 50 mg/day orally 
(4 wk on, 2 wk off)

N = 915

Stratification:

•MSKCC risk score

•Liver metastases

•PD-L1 IC IHC status 

(< 1% vs ≥ 1%)a

Study Design

a ≥ 1% IC: 40% prevalence using SP142 IHC assay; b No dose reduction for atezolizumab or bevacizumab. 



Co-Primary 

Endpoint

Median PFS, mo (95% CI)

Atezo + Bev 11.2 (8.9, 15.0)

Sunitinib 7.7 (6.8, 9.7)

HR, 0.74 (95% CI: 0.57, 0.96)

P = 0.02

PFS (PD-L1+ & ITT) 

PFS assessed by investigators. Minimum follow-up, 12 mo. Median follow-up, 15 mo. 

Median PFS, mo (95% CI)

Atezo + Bev 11.2 (9.6, 13.3)

Sunitinib 8.4 (7.5, 9.7)

HR, 0.83 (95% CI: 0.70, 0.97)



Secondary 

Endpoint

PD-L1+
Median DOR, mo

(95% CI) 

Ongoing

Responders, n (%)

Atezo + Bev NR (12.4, NR) 49 (65%)

Sunitinib 12.9 (9.8, NR) 34 (53%)

Objective Response Rate

NR, not reached. a Including patients with no post-baseline tumor assessment. ORR assessed by investigators in patients with measurable disease at baseline. 
Minimum follow-up, 12 mo. Median follow-up, 15 mo.

PD-L1+

Atezo + Bev

n = 178

Sunitinib

n = 184

Confirmed ORR, %

95% CI 

43%

(35, 50)

35%

(28, 42)

Complete response 9% 4%

Partial response 34% 30%

Stable disease 32% 35%

Progressive disease 19% 21%

Not evaluablea 7% 10%

Higher CR rates than associated with VEGF-TKIs.



SunitinibAtezo + Bev

Grade 3-4 AEs

All-grade AEs

Grade 3-4 AEs

All-grade AEs

40% 20% 0 20%10%60% 60%40%50% 30% 50%10%30%

Secondary 

EndpointTreatment-related AEs
> 5% difference between arms and ≥ 20% frequency in either arm

PPE, palmar-plantar erythrodysesthesia.

Dysgeusia

Asthenia

Mucosal inflammation

Diarrhea

Nausea

PPE

Decreased appetite

Stomatitis

Vomiting

Hypertension

Fatigue

Proteinuria

Discontinuation rate due to AEs lower with bev/atezo; 

16% of patients required steroids.



PD-L1+ PD-L1-
a

ITT

Atezo + Bev

n = 178

Sunitinib

n = 184

Atezo + Bev

n = 276

Sunitinib

n = 277b

Atezo + Bev

n = 454

Sunitinib

n = 461

Median PFS, mo

(95% CI)

8.9

(6.9, 12.5)

7.2

(6.1, 11.1)

11.0 

(8.3, 13.3)

8.4

(7.4, 10.1)

9.6 

(8.3, 11.5)

8.3

(7.0, 9.7)

Stratified HR

(95% CI)

0.93 

(0.72, 1.21)

0.84

(0.67, 1.04)

0.88

(0.74, 1.04)

Confirmed ORR, %

(95% CI) 

36%

(29, 44)

33%

(26, 40)

32%

(26, 37)

30% 

(25, 36)

33%

(29, 38)

31%

(27, 36)

CR rate 15% 8% 8% 6% 11% 7%

Secondary 

Endpoint

a PD-L1 negative tumors had a PD-L1 IC IHC expression < 1%. b n = 276 for ORR. 

PFS and ORR by IRC

• IRC and INV assessment of PFS benefit was generally consistent in the ITT population; 

however, results differed from INV assessment in patients with PD-L1+ disease

• Investigators, IRC reviewers and the sponsor were blinded to PD-L1 status

What could drive discordance between investigator and central 

review?



TKI/IO Combination: Axitinib plus Avelumab (n=53)

ASCO 2017

Confirmed best 

OR*, n (%)

Overall 

population

(N=55)

Complete 

response
3 (5.5)

Partial response 29 (52.7)

Stable disease 11 (20.0)

Progressive 

disease
10 (18.2)

Nonevaluable† 2 (3.6)

ORR, % (95% CI)
58.2 (44.1–

71.3)



TKI/IO Combinations: Lenvatinib + Pembrolizumab 

Parameter Total 

(n = 30)

Treatment 

Naïve 

(n = 12)

Previous 

Treatments

(n=18)

ORR(Week 24), n (%)

95% CI

19 (63)

44–80

10 (83)

52–98

9 (50)

26–74

ORR, n (%)

95% CI

19 (63)

44–80

10 (83)

52–98

9 (50)

26–74

BOR, n (%)

Partial 

response
19 (63) 10 (83) 9 (50)

Stable 

disease
10 (33) 2 (17) 8 (44)

Progression 1 (3) 0 1 (6)

Change in Tumor Size by Prior Therapy

Change in Tumor Size by PD-L1 Status

ESMO 2017. 









Tivozanib + Nivolumab

Presented by: Dr. Bernard Escudier  - GUCS 2018



Phase 3 VEGF/PD-1 Blockade Combination Studies

Study Treatment Setting Phase Status Patients

Lenvatinib

NCT02811861

(CLEAR)

LEN + PEM vs SUN vs

LEN + EVE
First line III Accruing 735

Axitinib

NCT020684006 AXI + PEM  vs  SUN First line III Accruing 840

NCT02493751

(JAVELIN 101)
AVELU + AXI vs SUN First line III

Completed 

accrual
583

Bevacizumab

NCT02420821

IMmotion151
ATEZO + BEV vs SUN First line III Resulted 850

Cabozantinib

NCT03141177

BMS-9ER CABO + NIVO vs SUN First line III Accruing 500+



The current landscape … 

Motzer et al ASCO GU 2018; Lee et al ESMO 2017; Choueiri et al ASCO 2017; Atkins et al ASCO GU 2018; Nadal et al ASCO GU 2018



Taking a step back from combinations: Role for 

monotherapy?

Miao D …. Choueiri T, Van Allen E. Science 2018

VEGF alone? IO alone? 
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