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 Current State of UC Management

 Targeted Therapies

 The new era of immunotherapies

◦ The Biology behind checkpoint inhibitors

◦ Single agents and combinations with PD-1/PD-L1 inhibition in UC

◦ Biomarkers

◦ Toxicity

Outline



Superficial 

disease

(60%)

Localized Muscle 

invasive disease

(30%)

Metastatic disease

(10%)

Intravesicular therapy:

BCG

Mitomycin

Gemcitabine

Investigational agents

Perioperative chemo:

Neoadjuvant

Adjuvant

Bladder-sparing:

Chemoradiation

Cisplatin

Carboplatin

Gemcitabine

MVAC

Taxanes

Pemetrexed

Vinflunine

Immunotherapy

Targeted therapies

TURBT Cystectomy

50%

Management of Bladder Cancer by Stage

Chemotherapy



Metastatic Urothelial Carcinoma: an Unmet Need in the Clinic 

Pal et al. PLoS One 2015



FDA Approved Drugs in Genitourinary Tumors in the last 10 years…

Presented by Andrea Apolo



Randomized Phase III Study in First Line: GC vs MVAC

Von der Maase H, et al, JCO 2000;17:3068-77



Randomized Phase III Study in First Line: GC vs MVAC

Von der Maase H, et al, JCO 2000;17:3068-77



Von der Maase H, et al, JCO 2005;23:4602-8

Overall Survival: 5-year update



Toxicity

Von der Maase H, et al, JCO 2000;17:3068-77



Single Agents (Cytotoxic Chemotherapy) after a platinum-based 

therapy



Systemic Therapy for Bladder Cancer Pre 2016

Non-Muscle 

Invasive

Neoadjuvant 

Adjuvant

1st Line Metastatic Next Line Metastatic

No systemic therapy

Gem + Cisplatin or

DD-MVAC

Gem + Cisplatin

or

DD-MVAC

or

Gem + Carbo

or 

PCG

• Paclitaxel/Docetaxel

• Vinflunine*

Cisplatin: 

ORR 50-60%

median OS 15 mo.

1 year OS 60%

Carboplatin

ORR 36%

median OS 9 mo.

1 year OS 37%

ORR: 12%

Median OS 7 mo.

1 year OS 26%*

NCCN Guidelines. Bladder Cancer. Version 1.2016.



Molecular Biology Immune System

The Paradox of Urothelial Carcinoma
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Genomics in Urothelial Carcinoma

- Cancers emerge from genomic errors

- Sequencing technology is now at the bedside

- Clinical computational biology: 

- Computational algorithms to analyze and interpret 

genomic data from patient samples



Comprehensive molecular characterization

of urothelial bladder carcinoma

The Cancer Genome Atlas Research Network. Nature 2014



Emerging molecular pathways in 

Advanced Urothelial Tumors

Iyer G, et al. J Clin Oncol 2013;31(25):3133-40



Emerging molecular pathways in 

Advanced Urothelial Tumors

Iyer G, et al. J Clin Oncol 2013;31(25):3133-40

Herceptin

Lapatinib

LY2874455

TKI258

BIBF1120

Cabozantinib

INC280

Crizotinib

Lenvatinib

Dovitinib

LGX818
Vemurafenib

Dabrafenib

BKM120

GDC.0941

XL-147

GDC-0032

BYL719

INK1117

BEZ235

GDC-0980

PKI-587

AZD8055

INK128

MK2206

GSK-

2110183



Single Targeted Agents in urothelial Carcinoma



Levi Garraway, Journal of Clinical Oncology, 2013



PI: J. Rosenberg

“Umbrella” versus “Basket” studies to accelerate 

clinical drug development in urothelial cancer?



Robertson G et al. Cell 2017

Molecular Classification  Therapeutic Strategies



Immune System

The Paradox of Urothelial Carcinoma



Jackson,R. Canadian Med Assoc.Journal, 1974,111,827

1265 DC

Infection and Cancer



Coley,WB Am.J.Med.Sciences, May 1893

Mr. Fred Stein

William B Coley, MD (1862-1936)







Koebel et al. Nature, 2007

Schreiber et al. Science, 2011

Mittal et al. Curr Immunol Opin, 2014

The Immunoediting Hypothesis 

(3E’s)



Regulators of Immunity = Immune Checkpoints

Thompson ,Clin Cancer Res 2007;13:709s-715s







On the news: “Freeman honored for PD-1 

immunotherapy discovery”



ASCO 2014

Inhibited

T cell

Tumor cell

Death

Tumor cell

or

Dendritic cell

MHC + 

tumor 

antigen

PD-L1

PD-L2

Anti PD-1/PD-L1

Immunosuppressive tumor microenvironment

PD-L1 expression provides

immune escape mechanism

Anti PD-1/PD-L1



N Engl J Med. June 28, 2012

N Engl J Med. July 11, 2013



Indirect targeting of the tumor using the immune system

2013 2014





SINCE YEARS WE HAVEN’T PAY 

ATTENTION THAT BLADDER CANCER IS 

AN IMMUNE SENSITIVE DISEASE



Phase 1 evaluation of pembrolizumab, avelumab, and atezolizumab

and durvalumab in advanced UC shows robust activity

IC0
IC1
IC2
IC3

Pembrolizumab Atezolizumab

Avelumab Durvalumab



• Locally advanced or metastatic

cancer of the bladder, renal pelvis, 

ureter or urethra

• Predominant transitional cell histology

• Progression during or following

platinum (no restriction on prior lines

of therapies)

• Creatinine clearance > 30 mL/min

• ECOG 0-1

• Tumor tissue evaluable for PD-L1 

exression

Atezolizumab Phase 2 Trial: Imvigor 210

Rosemberg JE, et al. Oral presentation at the ECCO 2015 Congress

Co-Primary endpoints:

• ORR (confirmed) per RECIST v. 1.1. (CIR)

• Investigator-assessed ORR per modified RECIST

N = 311

Atezolizumab

1.200mg q3w

Until loss of 

clinical benefit

Response 

assesment q9 

weeks



Rosemberg et al. Lancet, 2016





Atezolizumab (MPDL3280A): Overall Survival

Rosemberg et al. Lancet, 2016



n (%)

310 

(100%)

117 (38%)

193 

(62%)

120 

(39%)

188 

(61%)

243 

(78%)

96 (31%)

43 (14%)

244 

(79%)

66 (21%)

a Defined as liver, lung, bone or any non-lymph node or soft tissue metastasis. 
b Upper CI not estimable. Bar chart plots mOS (95% CI). Data cutoff: Mar. 14, 2016. 

a

Median follow-up: 17.5 
months 

(range, 0.2 to 21.1+ mo)

b
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Dreicer R, et al. IMvigor210: Atezolizumab in platinum-treated mUC. ASCO 2016

Baseline Clinical Predictors of Survival With Atezolizumab

PS 0 and LN only

remain good prognostic 

indicators



Drug Antibody Target Setting Phase Total n

Balar

4500
Atezolizumab

humanized 

IgG1
PDL-1

First line 

cis-ineligible

Phase

II
119

Dreicer

4515
Atezolizumab

humanized 

IgG1
PDL-1 Post platinum

Phase

II
310

Sharma 

4501
Nivolumab

human 

IgG4
PD-1 Post platinum

Phase I 

basket
78

Massard

4502
Durvalumab

Human

IgG1
PDL-1 Post platinum

Phase I 

basket
42

Updates from ASCO 2016

Single arm, single agent PD1 pathway inhibitors
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12 month OS: Post Platinum
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n=310 



Frontline Therapy for UC: Cis-Ineligible 

ORR: 

36%

mOS: 

9.3 mo.

1-year OS: 

37%

5-year OS: 

~ 0

ORR: 

24%

mOS: 

14.8 mo.

1-year OS: 

57%

5-year OS: 

?

All Patients

(N = 119)

ORRa (95% CI) 24% (16, 32)

CR 7%

PR 17%

Gem Carbo Atezolizumab

Balar A, et al. IMvigor210: 1L atezolizumab in cisplatin-ineligible mUC. ASCO 2016



Frontline Therapy for UC: Cis-Ineligible 

All Patients

(N = 119)

ORR (95%CI) 24% (16-32)

CR 7%

PR 17%

Vinflunine-Gemcitabine (VG) or Carboplatin (VC) Atezolizumab

Balar A, et al. IMvigor210: 1L atezolizumab in cisplatin-ineligible mUC. ASCO 

2016

ORR VG &

VC: 

53 & 43%

mOS VG &

VC: 

14 & 12.8 mo.

1-year OS 

VG & VC:

56 vs 60%

5-year OS: 

¿?

ORR: 

24%

mOS: 

14.8 mo.

1-year 

OS: 57%

5-year 

OS:

¿?



Pembrolizumab 

200 mg Q3W

Primary Endpoints

• ORR in all 

patients

• ORR in patients 

with PD-L1–

positive tumors

Patients (N = 350)

• Advanced urothelial cancer

• No prior chemotherapy 

for metastatic disease

• ECOG PS 0-2

• Ineligible for cisplatin 

based on ≥ 1 of the 

following:

– CrCl <60 mL/min

– ECOG PS 2 

– ≥ grade 2 neuropathy or 

hearing loss

– NYHA class III CHF

KEYNOTE-052: Pembrolizumab as 1st-Line Therapy for 

Cisplatin-Ineligible Advanced Urothelial Cancer

• Secondary Endpoints: DOR, PFS, OS, and ORR in all patients, PD-L1 

positive and PD-L1–high expressing patients; safety and tolerability; establish 

an assay cut point for high PD-L1 expression

LBA 32. ESMO 2016



OBJECTIVE RESPONSE RATE BY PD-L1 SUBGROUPS

Per RECIST v1.1, Central Review

N = 100

CPS <1%†

N = 33

CPS ≥1% to <10%

N = 33

CPS ≥10%

N = 30

n % (95% CI) n % (95% CI) n % (95% CI)

ORR ( 24%) 6 18% (7-36%) 5 15% (5-32%) 11 37% (20-56%)

Complete response 1 3% (0.1-16%) 0 – 4 13% (4-31%)

Partial response 5 15% (5-32%) 5 15% (5-32%) 7 23% (10-42%)

Stable disease 3 9% (2-24%) 5 15% (5-32%) 7 23% (10-42%)

Data cutoff date: June 1, 2016

*CPS = combined positive score for PD-L1–positive cells 

(tumor, immune cells)



PEMBROLIZUMAB EFFICACY: SUBGROUPS

Objective Response Rate Per RECIST v1.1, Central Review

ORR n/N % (95% CI)

All patients 24/100 24% (16-34%)

Prior adjuvant therapy 

Yes

No

3/13

21/87

23 (5-54%)

24 (16-35%)

Metastases location

Lymph node only

Visceral disease

4/10

18/87

40% (12-74%)

21% (13-31%)

ECOG PS

0/1

2

14/54

10/46

26% (15-40%)

22% (11-36%) 

Primary tumor location

Upper tract disease

Lower tract disease

2/20

22/88

10% (1-32%)

28% (18-39%)

LBA 32. ESMO 2016



Durvalumab

10 mg/kg Q2W 

x 1 year5

Dose expansion

Urothelial bladder cancer (n=191)

14 additional tumour types

Primary endpoints

Safety and tolerability

ORR per RECIST v1.1

Key Secondary endpoints

DCR, DoR, PFS, OS

Exploratory endpoint

PD-L1 expression on tumour cells 

and tumour infiltrating immune cells 

Study 1108: Overview 

• Phase I/II study that has shown a consistent safety profile with durvalumab as well as 

early and durable anti-tumour activity in several tumor types

Adapted from Powles T et al. Online ahead of print. JAMA Onc. 2017.



Estudo 1108 – escalonamento de dose e 

segurança em tumores sólidos 

Adapted from Powles T et al. Online ahead of print. JAMA Onc. 2017.



Study 1108: Best Change from Baseline in Target Lesion Size by PD-L1 Status

PD-L1high = ≥ 25% of tumour cells exhibit membrane staining;1 or ICP > 1% and 

IC+ ≥ 25%; or ICP = 1% and IC+ = 100%2

PD-L1low/neg = < 25% of tumour cells exhibit membrane staining1

ORR was 17.8%

7 (3.7%) CRs

PD-L1high 
 27.6% 

PD-L1low/negative 5. 1%

Adapted from Powles T et al. Online ahead of print. JAMA Onc. 2017.



Study 1108: Kaplan-Meier Overall Survival in the UC Cohort - Durvalumab

Adapted from Powles T et al. Online ahead of print. JAMA Onc. 2017.



UC Cohort: ORR with Durvalumab

Powles et al. Presented at the 2017 Genitourinary Cancers Symposium

(ASCO-GU) February 16-18, 2017 Orlando, Florida



PD-1 Pathway Inhibitors: Progression after Response Seems to 

Occur Outside of Target Lesions

Time on Study, Weeks
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Chemotherapy/Targeted Therapy: Progression After 

Response Commonly Occurs in Target Lesions
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Data from paclitaxel + cetuximab responders
(Wong et al. Phase II trial of cetuximab with or without paclitaxel in patients with advanced urothelial tract carcinoma. JCO 2012)
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Systemic Therapy for Bladder Cancer Now
Non-Muscle 

Invasive

Neoadjuvant 

Adjuvant

1st Line 

Metastatic

2nd Line

Metastatic

Next Line 

Metastatic

No systemic 

therapy

Gem + Cisplatin or

A-MVAC 

(Cisplatin)

Gem + Cisplatin

A-MVAC 

(Cisplatin)

or

Gem + Carbo

Pembrolizumab

Atezolizumab

Durvalumab

Nivolumabe

Avelumab

•

Paclitaxel/Docetax

el

• Vinflunine*

Cisplatin: 

ORR 50-60%

median OS 15 mo.

1 year OS 60%

Carboplatin

ORR 36%

median OS 9 mo.

1 year OS 37%

ORR: 12% ?

Median OS 7 mo. ?

1 year OS 26%* ?



SECOND LINE PHASE III

KEYNOTE-045 Study Design (NCT02256436)

Pembrolizumab

SOC:

Paclitaxel, 

Docetaxel or 

Vinflunine

Secondary end points

•ORR

•Safety

Primary end points

OS & PFS

• Urothelial cancer

• Progression or 

recurrence of 

urothelial cancer 

following a first-line 

platinum-containing 

regimen.

• No more than 2 

prior lines of 

systemic 

chemotherapy.

Randomization

N = 470 patients

71

STOPPED EARLY!!!



KEYNOTE-045 

Bellmunt J, et al. N Engl J Med 2017; Epub ahead print.



Bellmunt, GU ASCO 2018



KEYNOTE-045  

Bellmunt J, et al. N Engl J Med 2017; Epub ahead print.



KEYNOTE-045 

Bellmunt J, et al. N Engl J Med 2017; Epub ahead print.



KEYNOTE-045  

Bellmunt J, et al. N Engl J Med 2017; Epub ahead print.



IMvigor211: A Phase III Randomized Study 

Examining Atezolizumab vs. Chemotherapy 

for Platinum-Treated Advanced Urothelial 

Carcinoma

Powles T, et al. EAS 2017, IMvigor211.



Key Eligibility Criteriaa

• mUC with progression during or following 

platinum-based chemotherapy

– ≤ 2 prior lines of therapy

• Measurable disease per RECIST v1.1

• ECOG PS 0-1

• Evaluable sample for PD-L1 testing

• TCC histology as primary component

(N = 931)

• Primary endpoint
• OS, tested hierarchically 

in pre-specified populations

68 Powles T, et al. EAS 2017, IMvigor211.

DOR, duration of response; ECOG, Eastern Cooperative Oncology Group; EORTC, European Organisation for Research 

and Treatment of Cancer; PRO, patient-reported outcome; q3w, every three weeks; RECIST, Response Evaluation 

Criteria In Solid Tumors; TCC, transitional cell carcinoma. a ClinicalTrials.gov, NCT02302807. b Defined by time from prior 

chemotherapy < 3 mo, ECOG performance status > 0 and hemoglobin < 10 g/dL. c Confirmed response was not required 

for secondary efficacy endpoints. This analysis reports exploratory confirmed responses.

IMvigor211 Study Design

68

Atezolizumab 
1200 mg q3w

R

1:1

No crossover permitted 

per protocol

Survival 

follow-up

Loss of 

clinical benefit

RECIST v1.1 

progression

Stratification Factors

• No. of risk factorsb (0 vs. 1/2/3)

• Liver metastases (yes vs. no)

• PD-L1 status (0/1 vs. 2/3)

• Chemotherapy (vinflunine vs. taxanes)

 Additional endpoints

– Efficacy: RECIST v1.1 ORR, PFS and DORc

– Safety

– PROs: EORTC QLQ-C30

Chemotherapy 

(investigator’s choice)

• Vinflunine q3w

• Docetaxel q3w

• Paclitaxel q3w



• Enrollment took place at 198 study sites: 712 patients (77%) from Europe, 71 (8%) from North America, 132 (14%) 
from Asia Pacific, 16 (2%) from other regions

• Median follow-up duration in ITT population: 17.3 mo (range, 0 to 24.5 mo)

69

a 1 patient was randomized to chemotherapy twice due to a randomization error but counted only once in this analysis. 
b An additional 5 deaths (4 in the chemotherapy arm; 1 in the atezolizumab arm) were collected from public records 

and included as uncensored deaths in the efficacy analyses.

Patient Flowchart
931 Enrolleda1360 Screened

467 Randomized to 

atezolizumab

464 Randomized 

to chemotherapy 
ITT populations

9 Remain on treatment65 Remain on treatment 68 Survival follow-upb 80 Survival follow-upb

434 Discontinued treatment

• 294 Progressive disease

• 80 Adverse event

• 60 Withdrawal, physician 

decision or non-compliance

394 Discontinued treatment

• 340 Progressive disease

• 37 Adverse event

• 17 Withdrawal, physician 

decision or non-compliance

459 Treated 443 Treated 
(242 vinflunine, 

148 paclitaxel, 53 docetaxel)

Safety populations

21 Did not receive treatment8 Did not receive treatment

Powles T, et al. EAS 2017, IMvigor211.



70 HR, hazard ratio. 

OS Analysis: IC2/3 Population

HR = 0.87 (95% CI: 0.63, 1.21)

P = 0.41

Events/

Patients
Median OS

(95% CI)

12-mo OS Rate
(95% CI)

Atezolizumab 72/116 11.1 mo (8.6, 15.5) 46% (37, 56)

Chemotherapy 88/118 10.6 mo (8.4, 12.2) 41% (32, 50)

No. at Risk

Atezolizumab 116 100 85 77 71 58 51 39 27 19 11 6 0

Chemotherapy 118 100 91 82 71 61 47 32 24 15 9 5 1
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Powles T, et al. EAS 2017, IMvigor211.



• Median follow-up duration in ITT population: 17.3 mo (range, 0 to 24.5 mo)

71

OS Analysis: ITT Population
Events/

Patients
Median OS

(95% CI)

12-mo OS Rate
(95% CI)

Atezolizumab 324/467 8.6 mo (7.8, 9.6) 39% (35, 44)

Chemotherapy 350/464 8.0 mo (7.2, 8.6) 32% (28, 37)
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HR = 0.85 (95% CI: 0.73, 0.99)

P = 0.038

No. at Risk

Atezolizumab 467 405 327 280 245 201 177 138 90 59 34 13 1

Chemotherapy 464 397 330 268 219 175 140 99 60 42 17 7 1

Powles T, et al. EAS 2017, IMvigor211.



• OS was also examined in 

subgroups based on 

chemotherapy type at 

randomization

• Improved OS was observed 

with atezolizumab vs. taxanes

72

OS by Chemotherapy Type

ITT With Taxane

Subgroup
Median OS

(95% CI)

Atezolizumab 9.2 mo (7.9, 10.4)

Vinflunine 8.3 mo (6.9, 9.6)

Subgroup
Median OS

(95% CI)

Atezolizumab 8.3 mo (6.6, 9.8)

Taxane 7.5 mo (6.7, 8.6)

No. at Risk

Atezolizumab 215 186 153 125 106 89 81 66 45 34 19 7 0

Taxane 214 179 147 122 94 74 58 35 20 16 4 3 1
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No. at Risk

Atezolizumab 252 219 174 155 139 112 96 72 45 25 15 6 1

Vinflunine 250 218 183 146 125 101 82 64 20 26 13 4 0
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HR = 0.97 (95% CI: 0.78, 1.19)

ITT With Vinflunine

HR = 0.73 (95% CI: 0.58, 0.92)

Powles T, et al. EAS 2017, IMvigor211.



• The safety profile for atezolizumab was consistent with Phase I-II 
data1,2

73 1. Powles Nature 2014. 2. Rosenberg Lancet 2016.

Treatment-Related AEs
Treatment-Related AEs in ≥ 10% (All Grade) or ≥ 4% (Grades 3-4) for Either Arm

ChemotherapyAtezolizumab

Proportion of Patients (%)

30% 30%10%10% 0%40% 40%20%20%

■■ All Grade

■■ Grade 3-4



• Atezolizumab OS, ORR and DOR were consistent with the results from IMvigor210 
(cohort 2; platinum-treated), confirming the durability of benefit from atezolizumab

• Atezolizumab 12-mo OS data from IMvigor211 were consistent with Phase I and II data1,2

 The positive prognostic (and not predictive) nature of high PD-L1 expression 
on IC impacted statistical outcomes

 Atezolizumab remains an important treatment option for patients with platinum-treated 
mUC

74

Powles T, et al. EAS 2017, IMvigor211.

1. Petrylak ASCO-GU 2017. 2. Loriot ESMO 2016. Based on median follow-up of a 21.0 mo in reference 2 and b17.3 mo in IMvigor211.

Conclusions
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16 20

37%

12-mo OS

32%

39%

Phase III (atezolizumab ITT)b

Phase III (chemotherapy ITT)b



Ways to keeping the T-Cells “Active”

Mellmann et al. Nature, 2011



Phase III trial in Melanoma: IPI + NIVO





• Phase 3, randomized, open-label, controlled, multicentre study

Bladder Cancer – 1st line

ClinicalTrials.gov. Available at:

http://clinicaltrials.gov/ct2/show/NCT02516241

Co-primary endpoints: PFS and OS

DANUBE study design

http://clinicaltrials.gov/ct2/show/


Toxicities from PD-1/PDL1 or CTLA-4 inhibitors



Summary of PD-1/PD-L1 Blockade Immune-

Mediated Toxicities

Occasional (5% to 20%)

• Fatigue, headache, arthralgia, fevers, 

chills, lethargy

• Rash: maculopapular, pruritus, vitiligo 

– Topical treatments

• Diarrhea/colitis

– Initiate steroids early, taper slowly

• Hepatitis, liver/pancreatic enzyme 

abnormalities

• Infusion reactions

• Endocrinopathies: thyroid, adrenal, 

hypophysitis

Rare (< 5%)

• Pneumonitis

– Grade 3/4 toxicities uncommon

– Low grade reversible with steroids and 

discontinuation

• Anemia

 Toxicity less common than with anti-CTLA-4 but can be fatal

Weber JS, et al. J Clin Oncol. 2012;30:2691-2697. Weber JS, et al. J Clin Oncol. 2015



Jacoud’s arthropathy- very insidious development 

as gradual stiffness, on PD1 inhibitors
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Biomarkers of Response



Annals of Oncology, 2015



 Positive PD-L1 expression (score of 2–4) in TIMCs was significantly associated with longer OS (12 versus 23 months) 

in both univariate (P = 0.04) and multivariable analysis (P = 0.0007) (adjusting for ECOG status and visceral disease) 

 PD-L1 expression in tumor cell membrane was not associated with survival (P = 0.45)

Annals of Oncology, 2015



*Optional biopsies; Non-random subset of the population

Topalian et al. N Engl J Med 2012;366:2443-54

PD-L1 Expression by IHC



N= 42 44 34 94 30 53 113 129 65 55 411 117

unselected 21% 32% 29% 22% 23% 23% 40% 19% 26% 18% 40% 30%

PD-L1 + 36% 67% 44% 39% 27% 46% 49% 37% 43% 46% 49% 21%

PD-L1 - 0% 19% 17% 13% 20% 15% 13% 11% 11% 11% 13% 15%

Response 

rates

Positive intra-tumoral PD-L1 expression is associated 

with better response to PD-1/PD-L1blockade

Adapted from slide presented by Margaret Callahan at 2014 ASCO Annual Meeting and 

updated with 2015 ASCO meeting by TK Choueiri
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Study 1108: Best Change from Baseline in Target Lesion Size by PD-L1 Status

PD-L1high = ≥ 25% of tumour cells exhibit membrane staining;1 or ICP > 1% and 

IC+ ≥ 25%; or ICP = 1% and IC+ = 100%2

PD-L1low/neg = < 25% of tumour cells exhibit membrane staining1

ORR was 17.8%

7 (3.7%) CRs

PD-L1high 
 27.6% 

PD-L1low/negative 5. 1%

Adapted from Powles T et al. Online ahead of print. JAMA Onc. 2017.



PDL1 Status as Biomarker

Author Phase Drug Setting
Total

n

Definition of 

PDL1 +

% of 

patients 

PDL1 

"high" or 

"positive"

ORR in 

favorable 

biomarke

r group

ORR -

all

Balar 

ASCO 16
II Atezolizumab

First line 

cis 

ineligible

119 IC 2/3 27% 28% 24%

Dreicer

ASCO 16
II Atezolizumab

Post 

platinum
310 IC 2/3 32% 28% 16%

Sharma 

ASCO 16

I 

basket
Nivolumab

Post 

platinum
78 >=1% TC 37% 24% 24%

Massard

ASCO 16

I 

basket
Durvalumab

Post 

platinum
42

>25% in TC or 

IC
67% 46% 31%

Plimack 

ASCO 15

I 

basket

Pembrolizuma

b

Post 

platinum
29

≥1% tumor or 

stroma
100% 28% 28%

Apolo 

GUASCO 

2016

I 

basket
Avelumab

Post 

platinum
44

≥5% tumor 

cells*
16% 40% 16%

Petrylak

ASCO 15

I 

basket
Atezolizumab

pre/post 

platinum
87 IC 2/3 45% 50% 34%

Standardization of PD-L1 IHC assay 

is URGENTLY needed!





Somatic mutations have the potential to 

generate neoantigens



Mutational Burden:

Mutation frequencies vary more than 1000-fold between lowest and highest mutation rates across 

cancer and also within several tumor types.

Somatic mutations by tumor type

Lawrence et al. Nature 2013
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Early data suggests the following may enrich for response to PD1 

pathway inhibition:

 Higher mutational load

 TCGA Subtype (Luminal II)

 CD8 infiltration

 Immune related gene expression signatures (Nanostring)

 Peripheral expansion of certain TCR clones

Novel Biomarkers: Beyond PD-1/PD-L1



Future development of PD1 inhibitors in UC

1
s
t
li
n

e Low grade High grade

In development

BCG-

unresponsive

Pembrolizumab

Neoadjuvant Adjuvant

Trimodality

Cisplatin-eligible

Maintenance

Cisplatin-ineligible

Platinum-refractory

Pembrolizumab

Pembrolizumab (Ph III vs chemo)

Atezolizumab (Ph III vs chemo)
Schema adapted from: Fakhrejahani F et al. Curr Opin Urol 2015

Atezolizumab Ph III

Nivolumab Ph III

Avelumab (Ph III)

Pembrolizumab

Durvalumab + 

Tremelimumab (Ph III)

Pembrolizumab + RT

Atezolizumab

Pembro + Chemo

Non-muscle-

invasive bladder 

cancer

Muscle-invasive 

bladder cancer

Metastatic 

urothelial cancer

2
n

d
li
n

e
 a

n
d

 b
e
y
o

n
d

Pembrolizumab
+ BCG



years

% alive

years

% alive

years

% alive

Moderate Responses

Long-term duration

High Responses

Short-term duration

High Responses

Long-term duration

Immunotherapy Targeted Therapy Combination

?

Future: Combination of therapies





 Immune-checkpoint blockers (ICB) are redefining the field of oncology:

◦ Cytotoxic chemotargeted agentsImmuno-Oncology

◦ The 3rd wave…

 Combination therapies are more active but may be more toxic

 Toxicities are different and auto-immune in nature:

◦ Prompt evaluation/Closer follow up/Steroids early

◦ Multidisciplinary management 

 “Precision ImmunoOncology” is an open field:

◦ Patient selection is crucial to optimize benefit of therapy!

Conclusion



 PD-1 pathway inhibition represents a significant advance in the 

treatment of metastatic UC:

◦ Favorable rates of response, survival and toxicity profile

 Current data supports PD-1 pathway inhibition post-platinum as the 

standard of care and in frontline in cisplatin-ineligible patients

Conclusion
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