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



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



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



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

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

69yo male with hoarseness, shortness of breath, fatigue and weight loss

Imaging identifies lung metastasis, numerous, adrenal metastasis, liver metastasis
Poor risk disease: anemia, high calcium, primary tumor in place



Two doses major response



Surgery

• (A) RIGHT KIDNEY:

• MINUTE FOCUS OF RESIDUAL CLEAR CELL RENAL CELL CARCINOMA 
WITH THERAPY EFFECT. (SEE

• COMMENT AND CAP PROTOCOL)

• Extensive necrosis, hyalinization, reactive stromal changes, 
hemosiderin-laden macrophages, foamy histiocytes,

• fibrosis, hemorrhage and inflammation, consistent with therapy 
effect.



Continued response on maintenance 
nivolumab 9 months later



• What is the optimal duration of immunotherapy in patients who have 
a CR or a deep PR (if there is such a thing?)
• A. Two years of therapy if no toxicity

• B. Indefinite therapy

• C. 6 months after CR then stop

• D. One year of therapy then stop

• E. Undefined



1 Year After Starting 

Is the 
Patient 
Cured?

Question:
The patient develops fatigue, 
change in speech, and 
headaches, work up should 
include the following?

A. TSH, free T3, free T4
B. ACTH and cortisol AM
C. MRI of the brain wwo

contrast
D. All of the above



Case 2

• 83yo retired veteran presents with acute renal failure found to be due 
to obstructive uropathy



Next Steps

• Patient had bilateral percutaneous nephrostomy tubes placed

• Cystoscopy + TURBT outside bulky tumor in bladder trigone, 
specimen high grade urothelial cancer invasion into lamina propria, 
no muscularis propria present



What to Do

• Repeat cystoscopy 5cm mass excised, EUA with fixed irregular mass 
fixed to anterior rectum

Other important details…
Hgb 7.9, BUN 18, Cr 2.52: GFR Cockgroft Gault 26ml/min
ECHO: LVEF 52%, Severe AS, AVA 0.5cm2/m2



So What Next

• On work up T4bN0M0 stage IV

• Ordered biomarkers, MSI status, molecular alterations panels, 
Her2neu status, PD-L1 testing 

• Stared on immunotherapy 

• Valve replaced 



Patient started on immunotherapy

Pre-treatment Post-treatment



Repeat Cystoscopy with TURBT



Case 2: Question 1

• What is the cut off staining for PD-L testing that you need to start this 
patient on immunotherapy?
• A. DAKO 22C3 (Pembro companion) 1% in tumor cells or immune cells

• B. DAKO 22C3 5% in tumor cells or immune cells

• C. DAKO 22C3 10% in tumor cells or immune cells

• D. VENTANA SP142 (Atezo companion) 5% in immune cells

• E. It doesn’t matter

• Dako 22C3 10% positivity of tumor membrane

• MMR proteins intake



Case 2: Question 2

• Do patients in a CR from immunotherapy in urothelial cancer require 
surgery?
• A. Yes

• B. No

• C. It depends

• D. It is unclear


