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

Surgically 
resectable

Oligo-metastatic Metastatic
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History of Immunotherapy in 
mRCC
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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



Class 1 
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AC AC
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Entinostat inhibits FOXP3* 

expression through STAT3 

acetylation

+ Entinostat

Cytotoxic T-cell
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Kato Y & Pili R Clin Cancer Res 2007; Shen L & Pili R PLoS ONE 2012;  Pili R et al Clin Cancer Res 2017

Proposed mechanism(s) of action of HDAC 
inhibitors to enhance immunotherapies in 
RCC 



Combination of high-dose IL-2 and the 
HDAC inhibitor entinostat 

Kato Y & Pili R Clin Cancer Res 2007; Pili R et al Clin Cancer Res 2017

Patients with 

metastatic kidney 

cancer  

Clinical 

Trial

Enrollment

Randomized Phase II  

study of HD-IL2 +/-

entinostat (HCRN)

Median PFS=13.8 months

Progressive disease 



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



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

Motzer et al. ASCO GU 2018

Atezolizumab = anti-PD-L1 antibody bevacizumab = anti-VEGF antibody



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

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



Immunomodulation by HDAC inhibition
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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 Inelgible

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



Immunomodulation by dietary protein 
restriction 

Patients with 

metastatic castration 

prostate cancer  
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+ 20% protein diet
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+ 10% protein diet

Leukapheresis

Cycle 1

Day 1 Day 4 Day 28

Apheresis Infusion Apheresis Infusion 

Day 32Day 14

Apheresis Infusion 

Day 18

Leukapheresis

Cycle 2

Leukapheresis

Cycle 3

Day 42

Diet intervention 

Day -7

0 3 7 10 14 17 21 24 27 30 34 37
0

100

200

300

400

21% Protein Diet

7% Protein Diet 

Days of Measurement

T
u

m
o

r 
S

iz
e

 (
m

m
2
)

LuCaP 23.1 prostate PDX

2
1

%
 D

ie
t

7
%

 D
ie

t
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Reprogramming of tumor-associated

macrophages with dietary protein restriction

increases the efficacy of immunotherapies

Fontana L & Pili R Oncotarget 2013; Orillion A & Pili Clin Cancer Res 2018



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

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



Case Study 1: Metastatic Kidney 
Cancer

You are seeing a 65 year old woman with kidney cancer that was resected 3 years 
ago but has now recurred in the lungs and liver. She was initially treated with 
sunitinib but progressed after 9 months. What would immunotherapy option is most 
proven to treat her disease in the post VEGF targeted therapy setting?

A. Interferon-alfa

B. Thalidomide

C. Nivolumab

D. Atezolizumab



Case Study 2: Prostate Cancer

You are seeing a 68 y/o man who was diagnosed with a Gleason 5+4 prostate cancer 
5 years ago.  He had evidence of metastases to the bone and retroperitoneal lymph 
nodes, and was started on treatment with leuprolide and bicalutamide.  His PSA 
initially declined, but then began rising two years ago, and the bicalutamide was 
discontinued.  His PSA continued to slowly rise, and is currently 5 ng/mL. Bone scan 
shows new metastases, but he remains asymptomatic.  No new liver or other 
visceral disease. What are appropriate immunotherapy treatment options for him?

A. Nivolumab

B. Sipuleucel-T

C. Pembrolizumab

D. B or C



Case Study 3: Bladder Cancer

You are seeing a 60 y/o man who was diagnosed with superficial bladder cancer 5 
years ago.  After several courses of resection and intravesical BCG therapy, he 
developed muscle-invasive disease 2 years ago and underwent radical 
cystoprostatectomy.  He then did well until 4 months ago when he was found to 
have lung and liver metastases.  He started treatment with gemcitabine and cisplatin 
chemotherapy, but unfortunately had progressive disease after 3 cycles of therapy.  
What is the best immunotherapy treatment option for him?

A. IL-2

B. Atezolizumab

C. Pembrolizumab


