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Disclosures

• Member-NCI GU Steering Committee

• I will not be discussing non-FDA approved indications during 
my presentation.

@UroCancer



Immunotherapy for Metastatic Kidney 
Cancer (Renal Cell Carcinoma; RCC)

Surgically 
resectable

Oligo-metastatic Metastatic

reemakeup.blogspot.com



History of Immunotherapy in 
mRCC
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based regimens

Targeted Therapies

Bevacizumab
+ IFN-α

Nivolumab

PD-1 blockade
Anti-CTLA-4
Vaccines
Agonists

Resurgence of interest in immunotherapy

Ipilimumab + 
Nivolumab



FDA-approved Immunotherapies 
for mRCC

Drug Approved Indication Dose

High dose 
Interluekin-2

1992 Metastatic RCC 600,000 International Units/kg (0.037 mg/kg) IV q8hr 
infused over 15 minutes for a maximum 14 doses, 
THEN 9 days of rest, followed by a maximum of 14 more 
doses  (1 course)*

Interferon-a 
(with bevacizumab)

2009 Clear cell RCC*** 9 MIU s.c. three times a week

Nivolumab 2015 Clear cell RCC 
Refractory to prior VEGF 
Targeted therapy

3mg/kg
240mg IV q 2 week or 480mg IV q 4 wks

Nivolumab
+ipilimumab

2018 Clear cell RCC,
treatement naïve

3mg/kg nivo plus 1mg/kg ipi q3 wks x 4 doses then nivo
maintenance at flat dosing 

*Retreatment: Evaluate after 4 weeks, advisable only if tumor shrinkage and no retreatment contraindications 
(see package insert for details)



High Dose IL-2 in mRCC

Klapper et al. Cancer 2008

• 20 year analysis of 259 
patients

• ORR = 20%
• 9% CR (n = 23)

• 12% PR (n = 30)

• Median duration of 
response = 15.5 months

• Median OS = 19 months



Second-Line Nivolumab in mRCC

Motzer et al. NEJM 2015

• CheckMate 025 Phase III trial

• Nivolumab = anti-PD-1 
antibody

• Metastatic, clear-cell disease

• One or two previous 
antiangiogenic treatments

• Nivolumab (3 mg/kg IV Q2W) 
vs everolimus (10 mg daily)



Second-Line Nivolumab in mRCC
PD-L1 subgroups

Motzer et al. NEJM 2015

PD-L1 ≥ 1% PD-L1 < 1%



First-line Nivolumab + 
Ipilimumab in mRCC

Escudier et al. ESMO 2017

Nivolumab = anti-PD-1 antibody Ipilimumab = anti-CTLA-4 antibody



First-line Nivolumab + 
Ipilimumab in mRCC

Motzer et al. NEJM 2018



First-line Nivolumab + Ipilimumab 
in mRCC
PD-L1 Subgroups

Motzer et al. NEJM 2018



Motzer et al. ASCO GU 2018
Escudier et al. ASCO 2018

In Development: First-line Atezolizumab
+ Bevacizumab in PD-L1+ mRCC



In Development: First-line Checkpoint 
Inhibitors + Axitinib in mRCC

• KEYNOTE-426

• Pembrolizumab + 
axitinib in mRCC

• Positive for OS and 
PFS (10/18/2018)

JAVELIN Renal 101 

Motzer et al. ESMO 2018



NEJM March 2019
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In Development: First-line 
Pembrolizumab in mRCC
KEYNOTE - 427

N = 110

Confirmed ORR, % (95% CI) 38 (29 – 48)

Confirmed BOR, n (%)

CR 3 (3)

PR 39 (35)

SD 35 (32)

PD 31 (28)

No assessment 2 (2)

Donskov et al. ESMO 2018



Risk Stratification in mRCC



NCCN 3.2019



Non-Clear Cell Histology



Immunotherapy for Metastatic Bladder 
Cancer (Urothelial Carcinoma; UC)

Non-Muscle 
Invasive

Muscle 
Invasive

Metastatic



Ghatalia et al. Ther Adv Med Oncol 2018 

Approved Checkpoint Inhibitors for mUC
Cisplatin Refractory

Anti-PD-L1 Antibodies

1) Atezolizumab
2) Avelumab
3) Durvalumab

Anti-PD-1 Antibodies

1) Nivolumab
2) Pembrolizumab

In development: Combinations

1) IO + IO 
2) IO + Chemotherapy



Ghatalia et al. Ther Adv Med Oncol 2018 

Approved Checkpoint Inhibitors for mUC
Cisplatin Ineligible

Anti-PD-L1 Antibodies

1) Atezolizumab
• PD-L1 stained tumor-

infiltrating immune 
cells [IC] covering ≥5% 
of the tumor area

Anti-PD-1 Antibodies

1) Pembrolizumab
• PD-L1 CPS ≥ 10

In development: Combinations

1) IO + IO 
2) IO + Chemotherapy



Tumor Mutational Burden (TMB) May 
Signal Responses with PD-1 Blockade
Atezolizumab in mUC

Rosenberg et al. Lancet 2016







The Spectrum of Prostate Cancer

Prostate Cancer

Organ Confined,
Low Risk

Risk of Cancer

Organ Confined, 
Risk of Metastases

Rising PSA, 
No Metastases

Metastatic 
Disease

Rising PSA, 
No/minimal Metastases

Castration Resistant
Prostate Cancer (CRPC)



Sipuleucel-T in mCRPC

Kantoff et al. NEJM 2010

Drake et al. Curr Opin Urol 2010

- First anticancer therapeutic vaccine



Limited efficacy of Checkpoint 
Inhibitors in mCRPC
No FDA-approved CIs for mCRPC

• Pembrolizumab is approved for all 
Microsatellite Instability-High    
(MSI-H) solid tumors 

• MSI-H incidence is low in PC

• Localized PC ~2%

• Autopsy series of mCRPC ~12%

• MSI testing may offer 
pembrolizumab as an option

• Tumor agnostic approval by FDA

Ex. – KEYNOTE-199 (Pembrolizumab)

DeBono et al. ASCO 2018



Future Combinations in mCRPC
to Engage Immune System

• Hormonal therapy

• Radiation

• Radium-223

• PARP inhibitors

• Chemotherapy

• New targets

Stein et al. Asian J Andrology 2014



irAEs with Immune Checkpoint 
Inhibitors in GU Cancers
Meta-analysis of 8 studies

Adverse event Incidence, any grade 
(GU only trials) (%)

Incidence, grades 3–
5 (GU only trials) (%)

Incidence any grade 
(non-GU clinical 

trials) (%)

Incidence, grades 3–
5 (non-GU clinical 

trials) (%)

Hypothyroid/
thyroiditis

0.8–9 0–0.6 3.9–12 0–0.1

Diabetes/DKA 0–1.5 0–0.7 0.8–0.8 0.4–0.7

LFT changes/
hepatitis

1.5–5.4 1–3.8 0.3–3.4 0.3–2.7

Pneumonitis 2–4.4 0–2 1.8–3.5 0.25–1.9

Encephalitis NR NR 0.2–0.8 0.0–0.2

Colitis/diarrhea 1–10 1–10 2.4–4.1 1.0–2.5

Hypophysitis 0–0.5 0–0.2 0.2–0.9 0.2–0.4

Renal Dysfunction/
nephritis

0.3–1.6 0–1.6 0.3–4.9 0.0–0.5

Myositis 0.8–5 0–0.8 NR NR

Maughan et al. Front Oncol 2017

- Similar 
incidence 

overall



Immune-related Adverse Events

Puzanov Journal for ImmunoTherapy of Cancer 2017



Additional Resources



• 46 year old mother of 4
• Tobacco x 15 years 1PPD
• ECOG PS 0
• 6 month Flank Pain and Int GH- Tx Pyelo x3 Urologist
• Outside URS was negative with suspicious cytology





• 4 cycles ddMVAC with moderate response in Primary

• Persistent FDG PET Positive LN’s in RPN and now in the Mediastinum (nodal 
progression)

• Options:



• 4 cycles ddMVAC with moderate response in Primary

• Persistent FDG PET Positive LN’s in RPN and now in the Mediastinum (nodal 
progression)

• Options:

• Surgery with RPLND and Mediastinal LND Adjuvant Trial

• More Cytotoxic Chemotherapy/Alternate Regimen

• I/O: Pembrolizumab



• 4 cycles ddMVAC with moderate response in Primary

• Persistent FDG PET Positive LN’s in RPN and now in the Mediastinum (nodal 
progression)

• Options:

• Surgery with RPLND and Mediastinal LND

• More Cytotoxic Chemotherapy/Alternate Regimen

• I/O: Pembrolizumab

• Unknown for the Durable CR patients: 

• When do we stop I/O?  

• Any role for consolidation if residual Primary?



2019
Rare role for IO in Prostate Cancer

73 year old white male with progressive CRPC
2010-2014 Rising PSA but no biopsy
2014: CT3BN1M1b Gleason 9 (4+5) PCA. PSA 24

ADT alone 
2015: Phase 2 Trial MDACC- PI Brian Chapin/Ana Aparicio

Treatment of Primary
2016: Progression CRPC (early asymptomatic). GMA Negative

Sipuleucel T (3/3)
2016:Late Progression Radiographically PCWG3

Alliance A031201. Abiraterone + Enzalutamide
2018:Early PCWG 3 Progression in Bone (symptomatic) and Nodes PSA 8.5

6 Cycles Taxotere
Good response PCWG3 and PSA 2.5

2018: Mid Xofigo x 6
2018: December Asymptomatic Rise in PSA-- desired treatment break
2019-March Symptomatic Progression in Femur and Radiographically with 

progressive bone. SRT to femur, Biopsy of site. Plan for Cabazitaxel.
2019-April NGS-MSI High 

Pembrolizumab initiated.
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Germ cell 
cancer

Progressive or 
Recurrent

AYA Study 
(Age>=14, Male)

A031102 (TIGER)

Penile 
squamous 
carcinoma

Any T, N1-3, M0 EA8134 (InPACT)

Prostate 
cancer

Newly diagnosed, 
Surgical tx indicated

Advanced imaging 
study (mpMRI)

EA8171

Localized, Previously 
untreated, 

Intermediate risk

RT: SBRT (5 fractions) vs. 
IMRT (28 fractions)

NRG-GU005

Localized, Previously 
untreated, 

Intermediate to high 
risk

Prostate RT with or 
without Whole-pelvic 

RT
RTOG-0924

Previously untreated, 
Metastatic

SST with vs. without 
definitive tx of primary 

tumor 
S1802

Post Prostatectomy, 
High risk

Radiation with vs. 
without Docetaxel

NRG-GU002

Post Prostatectomy, 
High PSA

Salvage RT with 
Placebo vs. 

Apalutamide
NRG-GU006

Metastatic, 
Castration-resistant

ADT+Abiraterone with 
or without Cabazitaxel

EA8153 
(CHAARTED2)

Renal cell 
carcinoma

Newly diagnosed, 
High Risk, M0

EA8143 (PROSPER RCC)

Metastatic or 
locally advanced

S1500 (PAPMET)

Urothelial 
tract/bladder 

cancer

High Grade, Non-
Muscle Invasive

BCG-Naive S1602

BCG-Refractory S1605

Muscle Invasive

Post bladder 
resection

A031501 
(AMBASSADOR)

Newly diagnosed, 
T2-4a,N0/x,M0

A031701

NCTN Genitourinary Cancer Trials Portfolio (Open as of 1/17/2019) 
Each far right box includes the NCTN protocol number with a hyperlink to the associated 
ClinicalTrials.gov webpage. Click on it to view the protocol title and study information.


