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5-year Relative Survival Rates (%) by Metastatic 
Cancer Type 
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Somatic Mutation Prevalence in GU malignancy

Alexandrov LB et al. Nature 2013, 500, 415-21



Evolution of Systemic Therapy for Metastatic 
Urothelial Carcinoma (mUC)



STEPS MEDIATED BY

Infection of Urothelial and 
Bladder Cancer Cell

Fibronectin

Induction of Immune 
Reaction

Cells: T-Helper, Dendritic, 
Macrophages
Immune Mediaters, CD4+, 
IL2,6,8,10,12,17

Induction of Anti-tumor 
Activity

TH1 cells: CD4+ T, CD8+ T -
* INF Gamma
NK cells

Bacillus Calmette-Guerin (BCG): First 
Immune therapy for bladder cancer 

Morles et al J Urol 1976 



Intravesicle BCG vs Epirubicin Chemotherapy: 

EORTC 30911

Sylvester et al Eur Urol 2010



Complex interactions between the CTLA-4/CD28 and PD-1 
families of receptors and ligands

Topalian SL et al. Cancer Cell 2015, 450-61



IMvigor 210 (GO29293)* Single-Arm Phase II in Metastatic 
Urothelial Carcinoma: Study Design1-3

ATA=anti-therapeutic antibodies; Atezo=atezolizumab; CT=chemotherapy; FFPE=formalin-fixed, paraffin-embedded; 

IRF=independent review facility; RECIST=Response Evaluation Criteria in Solid Tumors

• Locally 
advanced or 
metastatic 
transitional 
cell carcinoma 
of the 
urothelium

• ECOG PS 0/1
• FFPE tissue 

specimen 
available

(N=439)

Cohort 1: 
First-line patients
No prior CT and 

ineligible for cisplatin-
based CT

Cohort 2: 
Second-line+ patients

PD during or following 
≥1 platinum-containing 

regimen

Atezo 
1200 mg IV 

q3w 
× 16 cycles

PD

Atezo
1200 mg 
IV q3w 

× 16 cycles

Treated 
until loss 

of 
clinical 
benefit

Co-primary endpoints1-3: 

ORR (by IRF, RECIST v1.1) 

and ORR (by investigator, 

modified RECIST, cohort 2 

only)

Secondary endpoints1-3:

PFS and DOR by RECIST 

v1.1 (IRF); PFS and DOR by 

modified RECIST 

(investigator); ORR, DOR, 

PFS by RECIST v1.1 

(investigator); OS, 1-year 

OS; safety/tolerability; PK; 

ATA

Study locations1: United States, Canada, France, Germany, Italy, Netherlands, Spain, United Kingdom

1. https://www.clinicaltrials.gov/ct2/show/study/NCT02108652. Accessed 04/08/16. 2. Protocol GO29293. Version 7. 

September 2015. 3. Rosenberg JE, et al. Lancet 2016;387:1909-1920. 



IC1,
35%

IC0,
33%

IC2/3,
32%

IMvigor 210 (GO29293)* Single-Arm Phase II in Metastatic Urothelial 
Carcinoma: PD-L1 IC Expression and Prevalence (Cohort 2)1,2

IHC Status of Treated Patients in IMvigor 210 Study

IC2/3

≥5%

IC1

≥1 but <5%

IC0

<1%

1. Rosenberg JE, et al. Presented at: ESMO. 2015 (abstr 21LBA). 2. Rosenberg JE, et al. Lancet 2016;387:1909-1920. 

Images at 10x magnification
IC=immune cells

• IMvigor 210 enrolled an all-comer 
population 

• VENTANA PD-L1 (SP142) CDx Assay was 
used to prospectively measure tumor-
infiltrating IC PD-L1 expression based on 
3 IHC scoring levels

• Patients were evenly distributed between the 
PD-L1 IC groups2



IMvigor 210:  
Patient 
Characteristics

78% (66% for IC2/3) 
had cisplatin-based 
chemo

26% (17% for IC2/3) 
had carboplatin based 
chemo

Rosenberg JE, et al. Lancet

2016;387:1909-1920



Imvigor 210 : Objective response rate by PD-
L1 immune cell score



Imvigor 210: Change in sum of the diameters (longest for 
non-nodal lesions, short axis for nodal lesions) over time by 
best response in the PD-L1 IC2/3 group



Imvigor 210:Kaplan-Meier overall survival curves 
for the IC0, IC1, and IC2/3 groups. IC=immune cell



Baseline clinical features and their associations 
with overall survival after Atezolizumab



IMvigor 210 
Adverse 
Events  



PD-L1 expression as a potential predicative biomarker 
for anti-PDL1 or anti-PD1 therapy in mUC



Other potential predicative biomarkers



Ongoing clinical trials for Check point inhibitors in 
urothelial carcinoma

NMIBC (non-muscle invasive bladder cancer) 
Phase II Pembrolizumab for BCG refractory NMIBC

Phase III trials in MIBC (muscle invasive bladder cancer)
• Adjuvant setting: Atezolizuma vs observation; Nivolumab vs observation

• Phase III trials for frontline metastatic BC :
 Imvigor 310: Atezolizumab (Anti PD-L1 Antibody) in Combination With 

Gemcitabine/Carboplatin Versus Gemcitabine/Carboplatin Alone in 
Patients With Untreated Locally Advanced or Metastatic Urothelial 
Carcinoma Who Are Ineligible For Cisplatin-Based Therapy

 Danube: Durvalumab/MEDI4736 Monotherapy and MEDI4736 in 
Combination With Tremelimumab Versus Standard of Care 
Chemotherapy 



• Randomized (1:1) , open-label, phase 3 study of 821 
patients with advanced clear-cell renal-cell carcinoma for 
which they had received previous treatment with one or 
two regimens of antiangiogenic therapy

• Nivolumab 3mg/kg IV Q2 weeks vs 10-mg everolimus
tablet orally once daily

• The primary end point was overall survival
• The secondary end points included the objective response 

rate and safety.













Kaplan–Meier Curve for Overall Survival, According to 
Programmed Death 1 Ligand (PD-L1) Expression Level





Ongoing frontline checkpoint inhibitor phase III 
trials for metastatic renal cell carcinoma (RCC)

• Lenvatinib/Everolimus or Lenvatinib/Pembrolizumab
Versus Sunitinib Alone (NCT02811861)

PFS

• A Study of Atezolizumab in Combination With 
Bevacizumab Versus Sunitinib (NCT02420821)

PFS and OS in in participants with detectable PD-L1 

• Pembrolizumab (MK-3475) in Combination With Axitinib
Versus Sunitinib Monotherapy (NCT02853331)

PFS and OS

• Avelumab (anti-PDL1) In Combination With Axitinib
Versus Sunitinib (Sutent) Monotherapy (NCT02684006)

PFS



Treatment Paradigms for Prostate Cancer



Immunotherapies for mCRPC: Sipuleucel-T

Sipuleucel-T is approved by FDA for patients 
who are asymptomatic or minimally 
symptomatic from their mCRPC.

Harvesting the pt’s PBMCs (including APCs)

Culturing PBMC with a chimeric
protein PA2024 (GM-CSF + PAP prostatic acid 

phosphatase) to activate
presentation of a tumor-associated antigen

Infusing the antigen-pulsed APCs back into 
the patient, which in theory will activate T cell 

to kill PAP positive prostate cancer cells

Lango NEJM 2010



Summary of 2 phase III data for Sipuleucel-T

Kantoff  NEJM 2010 Small JCO 2006

Patient number, S vs. P 341 vs. 171 82 vs. 45

Median f/u, months 34.1 36

Improvement in median 

survival, months

25.8 – 21.7 = 4.1 25.9 – 21.4 = 4.5

3-yr survival rate, S vs. P 31.7% vs. 23% 34.1% vs. 11%

Median TTP, S vs P, weeks

P value

14.6 vs. 14.4

P=0.63

11.7 vs. 10

p= 0.052

• In general, Sipuleucel-T was well tolerated, and 335/338 patients received all 
three scheduled infusions.

• Only 1 of 341 pts in the sipuleucel-T group had a PR and 3% had at least 50% 
reduction in PSA

• Survival was improved for patients who had an antibody response to PA2024 
but not for those with a T-cell proliferative response.



Sipuleucel –T improved survival for mCRPC

Sipuleucel-T HR for death: 
w/o censoring at the time of docetaxel initiation:   0.78; 95% CI, 0.61 to 0.98; P = 0.03
censoring at the time of docetaxel initiation:         0.65; 95% CI, 0.47 to 0.90; P = 0.009

Kantoff PW et al. NEJM 2010 363, 411 



Kantoff PW et al. NEJM 2010 363, 411 

HR for death



• A multicentre, randomized, double-blind, phase 3 trial in 
which 799 men with at least one bone metastasis from 
castration-resistant prostate cancer that had progressed 
after docetaxel treatment were randomly assigned in a 1:1 
ratio to receive bone-directed radiotherapy (8 Gy in one 
fraction) followed by either ipilimumab 10 mg/kg or 
placebo every 3 weeks for up to 4 doses. 

• Non-progressing patients could continue to receive 
ipilimumab at 10 mg/kg or placebo as maintenance therapy 
every 3 months until disease progression, unacceptable 
toxic effect, or death.

• The primary endpoint was overall survival



Overall survival in the intention-to-treat population

Kwon ED et al. Lancet Oncol 2014; 15: 700–12



Post-hoc subgroup analyses of overall survival in patients with good 
prognostic features: alkaline phosphatase < 1·5 x ULN, haemoglobin
>110g/L, and no visceral metastases (ipilimumab, n=146; placebo, n=142).

Kwon ED et al. Lancet Oncol 2014; 15: 700–12



Ongoing checkpoint inhibitor trials for prostate ca

• Phase II Safety and Efficacy Study of Ipilimumab 3 mg/kg 
Versus Ipilimumab 10 mg/kg in Subjects With mCRPC Who 
Are Chemotherapy Naïve

• Phase II Biomarker-Driven Therapy With Nivolumab and 
Ipilimumab in Treating Patients With mCRPC Expressing 
AR-V7 (STARVE-PC)

Patients receive nivolumab IV over 60 minutes and ipilimumab IV 
over 90 minutes every 3 weeks for 12 weeks. Patients then receive 
nivolumab IV over 60 minutes every 2 weeks for 36 weeks in the 
absence of disease progression or unacceptable toxicity.
Primary Objective: PSA response rate (>50%)

• Pilot Trial of pTVG-HP DNA Vaccine and Pembrolizumab
in Patients With mCRPC (Primary Objectives: toxicity, rPFS, PSA RR, 6m 

progression free survival rate)


