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Learning Objectives
1. Review the current landscape of immuno-

oncology (IO) therapy in kidney cancer
2. Review the current landscape of IO therapy 

in bladder cancer



Kidney Cancer

Immunotherapy

Metastatic Adjuvant Neoadjuvant 
(perioperative)

First-line - IO combinations
Second-line - Nivolumab



Systemic Therapy Landscape in Metastatic Renal Cell Carcinoma 
(mRCC)

Classes of drugs in mRCC

Targeted 
therapy

VEGF 
inhibitors 

mTOR 
inhibitors

Immuno-oncology 
(IO) therapy

PD-1 
inhibitors

PD-L1 
inhibitors

CTLA-4 
inhibitors

Sunitinib
Pazopanib
Axitinib
Cabozantinib
Lenvatinib
Tivozanib
Bevacizumab

Everolimus
Temsirolimus

Nivolumab
Pembrolizumab

Atezolizumab
Avelumab

Ipilumumab

*IL-2 in highly selected patients



Phase III First-Line IO Combinations in mRCC
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IMDC Prognostic Model

Clinical:
• Low Karnofsky performance (<80%)
• Time from diagnosis to treatment <1 year
Laboratory:
• Low haemoglobin (<LLN)
• High corrected serum calcium (>ULN)
• High neutrophils (>ULN)
• High levels of platelets (>ULN)

International mRCC Database Consortium (IMDC) Prognostic Factors

Categorised into three risk groups

Favourable (0 factors)

Intermediate (1-2 factors) 

Poor (3+ factors)

Heng DY, et al. Lancet Oncol. 2013



IMDC, International Metastatic RCC Database Consortium; KPS, Karnofsky performance status; Q2W, every 2 weeks; Q3W, every 3 weeks.
Escudier B, et al. Ann Oncol. 2017;28(suppl 5):v605-v649. 

Treatment until 
progression or 

unacceptable toxicity

• Treatment-naive 
advanced or metastatic 
clear cell RCC

• Measurable disease
• KPS ≥70%
• Tumor tissue available 

for PD-L1 testing

TreatmentPatients

Randomize 1:1 Arm A
3 mg/kg nivolumab IV + 

1 mg/kg ipilimumab IV Q3W 
for 4 doses, then 

3 mg/kg nivolumab IV Q2W

Arm B
50 mg sunitinib orally once 

daily for 4 weeks 
(6-week cycles)

Stratified by 
• IMDC prognostic 

score (0 vs 1–2 
vs 3–6)

• Region (US vs 
Canada/Europe 
vs rest of world)

CheckMate 214: Study Design



OS: IMDC Intermediate/Poor Risk

Hazard ratio (99.8% CI) = 0.63 (0.44–0.89)
P <.0001

Median OS, months (95% CI)

NIVO + IPI NR (28.2–NE)

SUN 26.0 (22.1–NE)
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ORR and DOR: IMDC intermediate/poor risk

N = 847

Outcome NIVO + IPI
N = 425

SUN
N = 422

Confirmed ORR,a % (95% CI) 42 (37–47) 27 (22–31)

P < 0.0001
Confirmed BOR,a %
Complete response
Partial response
Stable disease
Progressive disease
Unable to determine/not reported

9b

32
31
20
8

1b

25
45
17
12

aIRRC-assessed ORR and BOR by RECIST v1.1; bP < 0.0001
SUN
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Co-primary endpoint: ORR

Median duration of response, 
months (95% CI)

Patients with ongoing 
response, %

NIVO + IPI NR (21.8–NE) 72
SUN 18.2 (14.8–NE) 63



Subgroup
NIVO + IPI

No. of patients
SUN

No. of patients
ORR difference 

(95% CI)
P value

ORR
Baseline PD-L1 expression
≥1%
<1%

100
284

114
278

< 0.0001
0.0252

Hazard ratio
(95% CI)

PFS
Baseline PD-L1 expression
≥1%
<1%

100
284

114
278

0.0003
0.9670

OS
Baseline PD-L1 expression
≥1%
<1%

100
284

114
278

<0.001
0.0249

0 1 2

Efficacy by baseline PD-L1 expression: 
IMDC intermediate/poor risk

Favors NIVO + IPI Favors SUN

-50 0 50
Favors NIVO + IPIFavors SUN



ORR and PFS: IMDC Favorable Risk 

*Eleven percent of patients in both arms had tumor PD-L1 expression ≥1%.
†IRRC assessed by RECIST v1.1.
‡IRRC assessed.
Escudier B, et al. Ann Oncol. 2017;28(suppl 5):v605-v649. 

N = 249*

Outcome NIVO + IPI
N = 125

SUN
N = 124

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

P = .0002

PFS,‡ 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 <.0001



Immune-mediated adverse events: All treated 
patients

NIVO + IPI
N = 547

Category, % Any grade Grade 3–4
Rash 17 3
Diarrhea/colitis 10 5
Hepatitis 7 6
Nephritis and renal dysfunction 5 2
Pneumonitis 4 2
Hypersensitivity/infusion reaction 1 0
Hypothyroidism 19 <1
Hyperthyroidism 12 <1
Adrenal insufficiency 8 3
Hypophysitis 5 3
Thyroiditis 3 <1
Diabetes mellitus 3 1

Immune-mediated AE analyses included events, regardless of causality, occurring <100 days of the last dose. These analyses were 
limited to patients who received immune modulating medication for treatment of the event, except endocrine events that were included
in the analysis regardless of treatment since these events are often managed without immunosuppression

• 60% of patients treated with NIVO + IPI required systemic corticosteroids for an adverse event
• Secondary immunosuppression with infliximab (3%) and mycophenolic acid (1%) was reported



Presented By Thomas Powles at 2019 Genitourinary Cancers Symposium





Confirmed Objective Response Rate



Summary of Adverse Events
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Summary – Kidney Cancer
• Immune checkpoint inhibitor nivolumab is already a standard treatment 

option post-TKI in mRCC
• IO-IO and IO-VEGF TKI combinations will replace first-line TKI for most 

patients
– Nivo+Ipi in intermediate/poor risk mRCC already in use in Manitoba

• RCTs are investigating IO therapy in the adjuvant and neoadjuvant setting 
– RCT with adjuvant pembrolizumab is open at CCMB

• Biomarkers needed



Bladder Cancer

Immunotherapy

Metastatic Adjuvant and Neoadjuvant 
(perioperative)

Non-muscle 
invasive

First-line - IO +/- chemo
Second-line - Pembrolizumab



KEYNOTE-045 Study Design

Key Eligibility Criteria
•Urothelial carcinoma of 
the renal pelvis, ureter, 
bladder, or urethra

• Transitional cell predominant
• PD after 1 or 2 lines of platinum-based 

chemotherapy or recurrence <12 months 
after perioperative platinum-based 
therapy

• ECOG performance status 0-2
• Tumor sample for biomarker 

assessmenta

Pembrolizumab 
200 mg IV Q3W

Paclitaxel 175 mg/m2  Q3W 
or

Docetaxel 75 mg/m2  Q3W 
or

Vinflunine 320 mg/m2  

Q3W

• Dual primary end points: OS and PFSb

• Key secondary end points: ORR, DOR, safety
• Response: RECIST v1.1 by blinded,

independent central review
• Unselected and biomarker-selected patients
• Data cutoff for this analysis was October 26, 

2017
• Median follow-up, 27.7 months

Stratification Factors
• ECOG performance status (0/1 vs 2)
• Hemoglobin level (<10 vs ≥10 g/dL)
• Liver metastases (yes vs no)
• Time from last chemotherapy dose (<3 vs ≥3

months)

R (1:1)
N = 542

N = 270

N = 272

Bellmunt 2017 NEJM



Overall Survival

aBased on Cox regression model with treatment as a covariate stratified by ECOGperformance status (0/1 vs 2), liver metastase s (yes vs no), hemoglobin (<10 vs ≥10 g/dL), and time

Median (95% CI):
10.1 months (8.0-12.3 months)
7.3 months (6.1-8.1 months)
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from completion of chemotherapy (<3 vs ≥3 months). bOne-sided P value based on stratified log-rank test. Data 
cutoff date: Oct 26, 2017.
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Immune Related Adverse Events (irAEs)



Current first-line metastatic IO trials



Current neoadjuvant IO trials



Current adjuvant IO trials



• Immune checkpoint inhibitor pembrolizumab is standard 
second-line therapy in metastatic bladder cancer

• IO therapy will likely be used in the first-line for select 
patients, awaiting RCT results

• Multiple trials exploring the incorporation of IO therapy in 
neoadjuvant and adjuvant therapy

• Biomarkers needed 

Summary – Bladder Cancer



Thank You
• Questions?
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