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Learning objectives

• Consider the integration of immunotherapies into treatment 
plans for early-stage urothelial cancers

• Determine the optimal sequencing of immunotherapies in 
relapsed and/or refractory disease 

• Appropriately manage toxicities/irAEs associated with 
immunotherapy in urothelial cancer
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Original guideline: 2017
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Development of the guideline
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Development of the guideline

• Panel included 15 members 

• Developed in accordance with The Institute of Medicine’s 
Standards for Developing Trustworthy Clinical Practice 
Guidelines

• Recommendations are based on literature evidence where 
available and expert consensus where necessary

• Consensus is defined as ≥75% agreement amongst panel 
members
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Webinar outline

• Intravesical therapies in NMIBC
• BCG is the SOC NMIBC – what we know and don’t know

- BCG shortage
• MOA
• NMIBC – BCG naïve versus BCG unresponsive
• Trials or Radical Cystectomy

• Systemic therapies in UC 
• Pembro in NMIBC 
• Adjuvant treatment of MIBC 
• First-line & maintenance treatment 
• Pt-refractory

• Immunotherapy toxicities and management
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Webinar outline

• Intravesical therapies in NMIBC 
• BCG is the SOC NMIBC – what we know and don’t know

- BCG shortage

• MOA

• NMIBC – BCG naïve versus BCG unresponsive

• Trials or Radical Cystectomy

• Systemic therapies in UC 

• Immunotherapy toxicities and management
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Stratified Approach to NMIBC

Low-grade NMIBC

 Standard of care – TURBT + adjuvant therapy

 Reducing the burden of recurrence and the need for new treatment options 

 Intravesical chemotherapy (MitomycinC, Gemcitabine, Docetaxel, or Combinations)

 Eligibility for recruiting trials 

High-grade NMIBC

 Point of care decision: BCG vs trials

 Intravesical chemotherapy if BCG unavailable

 Emerging agents and ongoing clinical trials



What to Do During the BCG Shortage? 

Address modifiable risk 
factors for recurrence 

(e.g., smoking cessation) 

Perform a high-quality 
TURBT

Ration BCG  
(www.auanet.org/practice-

resources/bcg-info/bcg-
shortage-notice)  

Proceed to radical 
cystectomy (especially for 

group at higher risk for 
advanced disease, HGT1 +/-

CIS, variant histology)

Use intravesical 
chemotherapy (e.g., 
gemcitabine, MMC, 

combination chemotherapy) 

Clinical Trial!

• Focus on those who 
derive most benefit (CIS 
or other high-risk 
patients) AND

• Reduce dose 
concentration (up to 1/3) 
and # of each cycle (i.e., 5 
instead of 6 for induction
or 2 instead of 3 for 
maintenance)

• Forego maintenance and 
do NOT use for 
low-risk patients

http://www.auanet.org/practice-resources/bcg-info/bcg-shortage-notice


Low Risk

 Risk of Recurrence: ~50% at 3 years

 Risk of progression: NEGLIGIBLE

 Consider post-TUR intravesical therapy

 Less frequent cystoscopy

− EAU AUA guidelines: if 3-month cystoscopy is negative, go 9 months and then yearly 

 Don’t use BCG

 Delayed treatment, office-based fulguration (diathermy) for small recurrent tumors

Goals:  Reduce recurrences, minimize burden of treatment



Urologists administer ~1.2 million doses of BCG for 
bladder cancer.

BCG is the 
ORIGINAL 



Classification of BCG Failure

Kamat AM, et al. J Clin Oncol. 2016.

BCG refractory  
Persistent HG disease at 6 months despite adequate BCG; also 
includes any stage/grade progression by 3 months after iBCG
cycle (i.e., T1HG at 3 months after initial Ta, or CIS) 

BCG relapsing

Recurrence of HG disease after achieving a disease-free state at 
6 months following adequate BCG; previously been subdivided 
based on time to recurrence after stopping BCG (i.e., early [<  12 
months], intermediate [1–2 years] or late [> 24 months])

BCG intolerant
Disease persistence due to inability to receive adequate BCG* 
due to toxicity

BCG 
unresponsive

BCG refractory +  BCG relapsing disease (within 6–12 months of 
last BCG exposure); meant to denote a subgroup of patients at 
highest risk of recurrence and progression for whom additional 
BCG therapy is not a feasible option; these patients can be 
considered for single-arm studies.
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Definition of BCG Unresponsive Disease

• Persistent or new T1 HG disease 

• At first evaluation (3 months) following induction BCG

• Persistent or recurrent CIS

• Within 12 months of completion of adequate BCG therapy

• Recurrent HG Ta/T1 disease 

• Within 6 months of completion of adequate BCG therapy

Adequate BCG therapy defined as: 

at least 5 of 6 doses of iBCG + at least 2 additional doses of mBCG

Kamat AM, et al. J Clin Oncol. 2016; Lerner SP, et al. Bladder Cancer. 2015; FDA Guidance Document. BCG-unresponsive NMIBC. 2018.  
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Role of bladder cancer cells in the efficacy of BCG therapy for bladder cancer

Process Evidence for role in response to BCG

Attachment of BCG to 

the urothelium

BCG attaches to urothelial cells through bridging of FAP and integrin α5β1 by fibronectin

Blocking fibronectin can reduce BCG efficacy in the mouse model

Internalization of BCG by 

bladder cancer cells

Internalized BCG can be identified in urothelial cells of patients treated with BCG
In vitro, bladder cancer cells internalize BCG, while benign urothelial cells do not

Uptake of BCG by bladder cancer cells is dependent on activation of macropinocytosis by 

oncogenic aberrations in PTEN and RAS

Immune system 

recruitment by bladder 

cancer cells

Bladder cancer cells secrete IL-6, IL-8, GM-CSF and TNF in response to BCG
In vitro, bladder cancer cells can act as antigen-presenting cells after exposure to and 

internalization of BCG

Direct cytotoxicity of

BCG against bladder

cancer cells

Reduced proliferation of BCG-exposed bladder cancer cells
BCG internalization by bladder cancer cells can result in cell death

No evidence currently supports direct cytotoxicity on bladder in vivo

Abbreviations: FAP, fibronectin attachment protein; GM-CSF, granulocyte–macrophage colony-stimulating factor; TNF, tumour necrosis factor.

Redelman-Sidi, G. et al. Nat. Rev. Urol. 2014
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Role of the immune system in the efficacy of BCG therapy for bladder cancer
Immune
system  
component

Evidence for role in response to BCG

Lymphocytes Lymphocytes are a component of the inflammatory infiltrate in the bladders of patients treated with BCG

CD4+ and CD8+ T cells are required for response to BCG in the mouse model

NK cells Infiltration of NK cells in bladder wall of BCG-treated mice

NK cells are cytotoxic against BCG-infected bladder cancer cells in vitro

NK cells are required for response to BCG in the mouse model

Granulocytes Granulocytes are the major component of the inflammatory infiltrate in the bladders of patients treated 

with BCG

PMN are required for efficacy of BCG in the mouse model

Macrophages Macrophages are a component of the inflammatory infiltrate in the bladders of patients treated with BCG

BCG-stimulated macrophages are cytotoxic against bladder cancer cells in vitro

Dendritic cells Immature dendritic cells can be found in the urine of patients treated with BCG
In vitro, BCG-exposed dendritic cells can induce T cells to exhibit cytotoxicity against BCG-infected 

bladder cancer cells

Cytokines and  

chemokines

Massive release of cytokines and chemokines occurs in urine of patients treated with BCG

BCG therapy shifts the urinary cytokine milieu from T
H
2-like to T

H
1-like

Augmentation of a T
H
1-like response can improve the efficacy of BCG in the mouse model

TRAIL, an apoptosis-promoting protein, is released into the urine of patients treated with BCG, and can kill 

bladder cancer cells in vitro

Toll-like  

receptors

TLR 2, 4 and 9 can recognize mycobacterial components and lead to the production of various 

proinflammatory cytokines

TLR 2 and 4 are responsible for release of TRAIL by neutrophils in response to BCG

Abbreviations: NK, natural killer; PMN, polymorphonuclear cells; TRAIL, tumour necrosis factor-related apoptosis-inducing ligand; TLR, Toll-like receptor.

Redelman-Sidi, G. et al. Nat. Rev. Urol. 2014
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BCG Immunology Targets 

Kitamura H et al, Cancers 2011;3:3055-72, Shelley MD et al, Cochrane Database of Systemic Reviews 2006;2:1-29

Innate Immunity Adaptive Immunity

17



Basis of PD-L1/PD-1 Therapy in NMIBC

PD-L1(+) IHC BCG-relapse

Inman BA et al, Cancer 2007;109:1499-505, Fukumoto K et al, Ann Surg Oncol 2018;25:2484-91, Vandeveer AJ et al, Cancer Immunol Res 2016;4(5):452-62

PD-L1(+) IHC Frequency BCG-relapse

Avelumab (anti-PD-L1 Ab) NMIBC Activity

18



BCG Immunology Targets 

Kitamura H et al, Cancers 2011;3:3055-72, Shelley MD et al, Cochrane Database of Systemic Reviews 2006;2:1-29

Innate Immunity Adaptive Immunity

IDO1

KIR2DL

4-1BB

CSF-1R

PD-1/PD-L1

CD40

STING

4-1BB

CTLA-4

OX40

GITR

TIM3

ADA2R

Ag Vaccines

rAdIfN/Syn3

PD-1/PD-L1
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Key Points

• Despite ~ four decades of BCG experience with bladder cancer, the MOA is still 
under investigation as well as biomarkers of response

• The requirements for effective BCG therapy include an intact immune system, 
live BCG, and close contact of BCG with bladder cancer cells

• Important constituents of the cellular inflammatory response to BCG include 
CD4+ and CD8+ lymphocytes, natural killer cells, and granulocytes

• Important elements of the humoral immune response to BCG include TRAIL 
(tumor necrosis factor-related apoptosis-inducing ligand), IL-2, IL-8, IL-18, IL-12, 
interferon (IFN)-γ, and tumor necrosis factor (TNF)

• Bladder cancer cells and benign urothelial cells might have a role in the initial 
recognition and processing of BCG, leading to immune system recruitment

• Future investigation will hopefully lead to the discovery of clinically useful 
predictors of response to BCG and development of recombinant BCG strains 
with improved efficacy, accessibility  and perhaps decreased toxicity

Redelman-Sidi, G. et al. Nat. Rev. Urol. 2014
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Note: this slide is purposefully hard to read

Pembro is just the beginning….

Urologists: How Novel Immunotherapy and Molecular 
Markers Imaging May Change the Management of NIMBC

Giannarini G et al. Eur Urol Oncol. 2021;S2588-9311(21)00114-0.



Q1 Q2 Q3 Q4

2016

Q1 Q2 Q3 Q4

2015

Q1 Q2 Q3 Q4

2014

Q1 Q2 Q3 Q4

2017

Q1 Q2 Q3 Q4

2018

Q1 Q2 Q3 Q4

2019

Q1 Q2 Q3 Q4

2020

Q1 Q2 Q3 Q4

2021

NMIBC Registration/Practice-Changing Trials

KEYNOTE-057 Pembrolizumab BCG-unresponsive (n=260)

S1605 Atezolizumab BCG-unresponsive (n=172)

CG0070 BCG-unresponsive (n=66)

Phase 2 204 Trial BC-819 BCG-unresponsive (n=140) 

Phase 3 301 Trial BCG +/- BC-819 BCG-relapsing (n=495) 

Instiladrin BCG-unresponsive (n=135) 

S1602 BCG-prime (TICE/Tokyo +/- SQ BCG) BCG-naïve (n=969) 

Vicinium BCG-unresponsive (n=134) 

QUILT-3.032 N-803 + BCG BCG-unresponsive (n=160) 

CA209-9UT Nivolumab +/- BCG/BMS-986206 BCG-unresponsive (n=436)

KEYNOTE-676 Pembrolizumab +/- BCG BCG-relapse/persistent (n=550)

POTOMAC BCG +/- Durvalumab BCG-Naive (n=975)

ALBAN BCG +/- Atezolizumab BCG-naive (n=614)
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The Future is Now for Multidisciplinary NMIBC 
Drug Development 

23

Urology

Medical 

Oncology

Radiation 

Oncology

Office Blue 

Light

Novel 

Intravesical 

Therapies

Systemic 

CPIs

Systemic 

Targeted 

Therapy

Pathology

Genomic 

Diagnostics

Novel 

Delivery 

Adjuncts

NMIBC 

PATIENTS

https://www.changefactory.com.au/our-thinking/articles/great-teamwork-begins-with-an-r/



Webinar outline

• Intravesical therapies in NMIBC 

• Systemic therapies in UC
• Pembro in NMIBC 

• Adjuvant treatment of MIBC 

• First-line & maintenance treatment 

• Pt-refractory 

• Immunotherapy toxicities and management
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Balar A et al. GU Symposium 2019
Slides from UroToday https://www.urotoday.com/conference-highlights/asco-gu-2019/asco-gu-2019-bladder-cancer/112879-asco-gu-2019-
phase-ii-trial-of-pembrolizumab-for-patients-with-high-risk-non-muscle-invasive-bladder-cancer-unresponsive-to-bcg.html



Patient characteristics 
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Best Response at 3 months and 
durability of response
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Toxicity

28

22% with irAE, 3 pts with grade 3/4

7 pts received corticosteroids

No treatment related death

1 patient died of progressive disease



Pathologic staging of patients with PD 
who underwent cystectomy
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3 upstaged to MIBC

2 node-positive



SITC guidelines for NMIBC 
immunotherapy
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Clinical Characteristics
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ypT2-4 or node positive or pT3-4 or node positive
Co-primary endpoints:

-Disease free survival - Intent to Treat     

-Disease free survival - PD-L1 positive population

NEJM 2021
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Both primary endpoints 
statistically significant 
improvement with 
nivolumab

NEJM 2021
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Adverse Events

35
2 treatment related deaths due to pneumonitis

NEJM 2021
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ypT2-4 or node positive or pT3-4 or node positive

Primary endpoint: DFS for intent to treat population 



Disease free survival and overall 
survival
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Toxicity

381 treatment related death due to ARDS



Phase III 

randomized

“Adjuvant

peMBrolizumAb

in muScle

invaSive & 

locAlly aDvanced

urOthelial

carcinoma” 

(AMBASSADOR ) 

vs. observation

Pembrolizumab

200mg q3W

1 year

Observation

R

A

N

D

O

M

I

Z

E

Eligibility

 MIBC or UTUC

 h/o cystectomy / 
nephroureterectomy 
within 16 weeks

 pT2-4aNx or pTxN+ 
post neoadjuvant 
chemotherapy

OR

pT3-4Nx or pN+ post 
surgery with no prior 
neoadjuvant 
chemotherapy

D

I

S

E

A

S

E

F

R

E

E

S

U

R

V

I

V

A

L

Stratify

 PDL1 +/-

 Neoadjuvant
chemotherapy
yes/no

 Pathologic 
stage: 
pT2/3/4aN0 vs 
pT4bNx orN1-3

O

V

E

R

A

L

L

S

U

R

V

I

V

A

L

N=739

PI: Dr. ApoloClinicalTrials.gov: NCT03244384



Disease / treatment settings

NMIBC MIBC 

Ta, Tis, T1 organ-confined 

-TURBT(s)
-intravesical Tx 
(BCG, chemoTx),
-RC/PLND
-pembrolizumab

Neoadjuvant 
cisplatin-based 
chemoTx in fit pts

Metastatic/recurrentCystectomy/PLND

Adjuvant Tx

Locally advanced

1st line 
therapy
(cisplatin-
eligible or 
ineligible)

2nd line 
therapy & 
beyond

Bladder preservation



DANUBE Study Design1

1. Powles T, et al. Presented at ESMO 2020 697O; 2. Zajac M, et al. Arch Pathol Lab Med 2019;143:722–31; 3. Ventana Medical Systems. VENTANA PD-L1 (SP263) Assay. 
https://www.accessdata.fda.gov/cdrh_docs/pdf16/p160046c.pdf.  

Stratification:

1. Cisplatin eligibility 

2. PD-L1 status (“high” vs “low”)*

3. Presence/absence of liver 

and/or lung metastases 

*PD-L1 assessed using the VENTANA PD-L1 (SP263) Assay (Ventana Medical Systems, Tucson, AZ)2

– High PD-L1 expression:3 either ≥25% of tumour cells (TCs) with membrane staining or ≥25% of immune cells (ICs) staining for PD-L1 at 

any intensity 

Patients with 

untreated, 

unresectable, 

locally advanced 

or metastatic UC 

N=1032 

Durvalumab 1500 mg q4w until progression

+

Tremelimumab 75 mg q4w for up to 4 doses

(n=342)

Durvalumab 1500 mg q4w until progression
(n=346) 

SoC Chemotherapy
(gemcitabine + cisplatin or carboplatin, up to 6 cycles)

(n=344)  

1:1:1

Data cutoff date (final 

analysis): January 27 2020

Minimum follow-up from 

date last patient randomised: 

34 months

Median follow-up for survival:  

41.2 months for all patients

CO-PRIMARY ENDPOINTS

 OS (D vs SoC in PD-L1 high)

 OS (D+T vs SoC in all comers)

SELECT SECONDARY ENDPOINTS

 OS (D vs SoC in all comers) 

 OS (D+T vs SoC in PD-L1 high)

 PFS, ORR, and DoRR

https://www.accessdata.fda.gov/cdrh_docs/pdf16/p160046c.pdf


Co-primary Endpoint: OS With Durvalumab
vs Chemotherapy in PD-L1 High Population 

Number at risk

209 176 143 123 112 97 87 81 74 68 66 63 61 39 19 6 1 0

207 186 161 126 101 86 74 66 57 51 48 44 42 27 16 8 2 0

Durvalumab

Chemotherapy

Durvalumab (n=209) Chemotherapy (n=207)

Median OS, months (95% CI) 14.4 (10.4–17.3) 12.1 (10.4–15.0)

HR (95% CI) 0.89 (0.71–1.11)

Log-rank P value* 0.3039

*Considered statistically significant if p<0.0301.

Powles T, et al. Presented at ESMO 2020 697O.

Time from randomisation (months)
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*Considered statistically significant if p<0.0301.

Powles T, et al. Presented at ESMO 2020 697O.

Co-primary Endpoint – OS with Durvalumab +
Tremelimumab vs Chemotherapy in ITT Population 

342 292 246 224 197 173 153 140 133 118 108 99 89 61 33 12 0 0

344 311 273 216 168 136 119 107 95 86 81 71 68 46 27 11 2 0

Number at risk

Durvalumab +

Tremelimumab

Chemotherapy

Durvalumab + Tremelimumab (n=342) Chemotherapy (n=344)

Median OS, months (95% CI) 15.1 (13.1–18.0) 12.1 (10.9–14.0)

HR (95% CI) 0.85 (0.72–1.02)

Log-rank P value* 0.0751
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Safety Summary

*Excluding infusion/hypersensitivity reactions.

Durvalumab

n=345

Durvalumab + Tremelimumab

n=340

Chemotherapy

n=313

Treatment-related AEs 

Any grade 56% 75% 90%

Grade 3 or 4 14% 28% 60%

Grade 5 1% 1% <1%

Treatment-related serious AEs 9% 23% 16%

Treatment-related AEs leading to discontinuation 6% 16% 12%

Treatment-related AEs of special interest* 

Any grade 26% 49% 15%

Grade 3 or 4 6% 12% 2%

Systemic corticosteroid use 11% 26% 1%

44

Most common treatment-related AEs of Grade 3 or 4 was increased lipase (in both the durvalumab and durvalumab + tremelimumab

groups) and neutropenia and anemia (in the chemotherapy group)

Powles T, et al. Presented at ESMO 2020 697O.



IMvigor130: chemo/atezo vs chemo;  atezo vs chemo1,2

Atezo, atezolizumab; carbo, carboplatin; cis, cisplatin; DOR, duration of response; ECOG, Eastern Cooperative Oncology Group; gem, gemcitabine; IC, immune cells; INV, investigator; KPS; Karnofsky 

performance status; mUC, metastatic urothelial carcinoma; ORR, objective response rate; OS, overall survival; PD-L1, programmed death-ligand 1; PFS, progression-free survival; plt, platinum; PS, 

performance status; RECIST, Response Evaluation Criteria in Solid Tumours. 1. Galsky MD et al. Lancet 2020;395:1547–57; 2. Grande E, et al. Presented at ESMO 2019 LBA14.

Arm C

Placebo + plt/gem

Arm A

Atezo + plt/gem

Arm B

Atezo monotherapya

• Locally advanced or mUC

• No prior systemic therapy 

in the metastatic setting

• ECOG PS ≤2

• 1L platinum-eligible

• N=1213

• Randomised 1:1:1

Co-primary endpoints:

• INV-assessed PFSb and OS (Arm A vs C) 

• OS (Arm B vs C, hierarchical approach)  

Stratification factors:

• PD-L1 IC status (IC0 vs IC1 vs IC2/3)

• Bajorin risk factor score including KPS < 80% vs 

≥ 80% and presence of visceral metastases 

(0 vs 1 vs 2 ± patients with liver metastases) 

• Investigator choice of plt/gem 

(gem + carbo or gem + cis)

Key secondary endpoints:

• INV-ORRb and DOR

• PFSb and OS (Arm B vs C; PD-L1 IC2/3 subgroup)

• Safety
aThe first 129 patients were randomised 2:1 to Arm A and Arm C per initial study 

design; Arm B enrolled later. PD-L1 status was unblinded in the final protocol 

amendment per IMDC recommendation, such that IC0/1 patients received atezo + 

plt/gem and IC2/3 patients received atezo monotherapy (n=6). bper RECIST 1.1.



Progression free & overall survival (Arm A vs Arm C)1,2

Atezo, atezolizumab; CI, confidence interval; HR, hazard ratio; ITT, intention-to-treat; mo, months; PFS, progression-free survival; plt/gem, platinum/gemcitabine; 

UC, urothelial carcinoma. 1. Galsky MD et al. Lancet 2020;395:1547–57; 2. Grande E, et al. Presented at ESMO 2019 LBA14.

Arm A
Atezo + plt/gem

(n=451)

Arm C
Placebo + plt/gem

(n=400)
PFS events, n (%) 334 (74) 326 (82)
Stratified HR 
(95% CI) 

0.82 (0.70, 0.96)
P=0.007 (one-sided)

Arm A
Atezo + plt/gem

(n=451)

Arm C
Placebo + plt/gem

(n=400)
OS eventsa, n (%) 235 (52) 228 (57)
Stratified HR (95% 
CI) 

0.83 (0.69, 1.00)
P=0.027 (one-sided)b

Did not cross the interim efficacy boundary of 0.007 per the O’Brien-Fleming alpha spending function.



Galsky MD, et al. Virtual poster presentation at ASCO GU 2021; abstract 434



Safety summary

AE, adverse event. Safety-evaluable population. 
Data cutoff, 31 May 2019; median survival follow-up 11.8 months (all patients). 
a This patient was randomised to atezo + plt/gem and received atezo; they had an AE of pyrexia that day, and gemcitabine and carboplatin were marked as ‘drug withdrawn’. Since no 
chemotherapy was given, this patient was included in the atezo monotherapy arm for safety analysis.

AE, n (%)
Atezo + plt/gem

(n = 453)
Placebo + plt/gem

(n = 390)
Atezo

(n = 354)
Any grade, all cause 451 (100) 386 (99) 329 (93)

Grade 3-4 383 (85) 334 (86) 148 (42)

Grade 5 29 (6) 20 (5) 28 (8)

Any grade, treatment related 434 (96) 373 (96) 211 (60)

Grade 3-4 367 (81) 315 (81) 54 (15)

Grade 5 9 (2) 4 (1) 3 (1)

Any grade, serious 234 (52) 191 (49) 152 (43)

Treatment-related serious AEs 144 (32) 101 (26) 44 (12)

Any grade leading to any treatment discontinuation 156 (34) 132 (34) 22 (6)

Atezo or placebo discontinuation 50 (11) 27 (7) 21 (6)

Cisplatin discontinuation 53 (12) 52 (13) 0

Carboplatin discontinuation 90 (20) 79 (20) 1 (< 1)a

Gemcitabine discontinuation 117 (26) 100 (26) 1 (< 1)a

Any grade leading to any dose reduction or interruption 363 (80) 304 (78) 112 (32)

Galsky MD et al. Lancet 2020;395:1547–57.



Alva A, et al. Presented at ESMO 2020 LBA23.
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Alva A, et al. Presented at ESMO 2020 LBA23.



Avelumab 1L maintenance + BSC significantly 
prolonged OS vs BSC alone in the JAVELIN 
Bladder 100 phase 3 trial1

1L, first line; BSC, best supportive care; CR, complete response; HR, hazard ratio; OS, overall survival; PR, partial response; R, randomisation; SD, stable disease; UC, urothelial 

carcinoma *BSC (eg, antibiotics, nutritional support, hydration, or pain management) was administered per local practice based on patient needs and clinical judgment; other 

systemic antitumour therapy was not permitted, but palliative local radiotherapy for isolated lesions was acceptable. 1. Powles T, et al. New Engl J Med 2020.

• Median OS in all randomised patients1

– Avelumab 1L maintenance + BSC: 

21.4 months (95% CI, 18.9, 26.1)

– BSC alone: 14.3 months 

(95% CI, 12.9, 17.9)

– HR 0.69 (95% CI, 0.56, 0.86); 

P<0.001

• The safety profile of avelumab 1L 

maintenance was manageable and 

consistent with previous studies of 

avelumab monotherapy1,2

OS benefit with avelumab + BSC vs BSC alone were analysed in patient subgroups

Treatment-free 

interval

4-10 weeks

All endpoints measured post randomization 

(after chemotherapy)

R 
1:1

Until PD, unacceptable 

toxicity, or withdrawal

Avelumab 

+ BSC*

n=350

BSC alone*

n=350

Stratification

• Best response to 1L chemotherapy (CR or PR vs SD)

• Metastatic site (visceral vs non-visceral)

CR, PR, or SD with 

standard 1L chemo

(4-6 cycles)

– Cisplatin + 

gemcitabine or

– Carboplatin + 

gemcitabine

Unresectable locally 

advanced or 

metastatic UC

N=700

Primary endpoint

• OS

Primary analysis 
populations

• All randomised 
patients

• PD-L1+ 
population

NCT02603432



71%

58% 

44%

61%

JAVELIN Bladder 100: OS in the overall population

BSC, best supportive care; CI, confidence interval; HR, hazard ratio; OS, overall survival.

Powles T, et al. New Engl J Med 2020. 

Median OS (95% CI), months 

Avelumab + BSC 21.4 (18.9, 26.1)

BSC alone 14.3 (12.9, 17.9)

OS was measured post randomisation (after chemotherapy); the OS analysis crossed the prespecified efficacy boundary based on the alpha-spending function (P<0.0053)
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Stratified HR 0.69 (95% CI, 0.56, 0.86)

P<0.001
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30%

13%

JAVELIN Bladder 100: 
PFS by independent radiology review 
in the overall population

BSC, best supportive care; CI, confidence interval; HR, hazard ratio; PFS, progression-free survival.

Powles T, et al. New Engl J Med 2020.

Median PFS (95% CI), months 

Avelumab + BSC 3.7 (3.5, 5.5)

BSC alone 2.0 (1.9, 2.7)
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Months

100

80

70

90

60

40

30

50

20

10

0

PFS was measured post randomisation (from end of chemotherapy)

No. at risk

Avelumab + BSC

BSC

Stratified HR 0.62 (95% CI, 0.52, 0.75)

P<0.001



OS benefit with avelumab 1L 
maintenance was observed across 
additional prespecified subgroups

OS was measured post randomization (after chemotherapy)
* Stratified (all other analyses are unstratified)

† Nonvisceral includes patients with locally advanced disease or only nonvisceral disease, including bone metastasis

No significant treatment-by-subgroup interaction 

(at 0.05 level) was observed for any subgroup variable 

HR (95% CI)Subgroup

0.25 0.5 1 2 40.125
Hazard ratio for OS with 95% CI

Favors avelumab + BSC Favors BSC alone

Avelumab + BSC BSC alone

Median OS, months

Site of baseline metastasis
Visceral (N=382) 18.9 14.0 0.82 (0.62, 1.09)
Nonvisceral (N=318)† 28.3 15.2 0.54 (0.38, 0.76)

Liver lesion at baseline
Yes (N=87) 13.4 11.5 0.92 (0.54, 1.56)
No (N=613) 24.7 15.0 0.65 (0.51, 0.83)

Lung lesion at baseline
Yes (N=166) 18.2 12.7 0.86 (0.56, 1.30)
No (N=534) 24.7 15.0 0.63 (0.49, 0.82)

HR (95% CI)Subgroup Avelumab + BSC BSC alone

Age

≥65 years (N=464) 24.7 15.0 0.63 (0.47, 0.83)
<65 years (N=236) 19.0 14.0 0.79 (0.55, 1.15)

Median OS, months

All patients (N=700) 21.4 14.3 0.69 (0.56, 0.86)*

ECOG performance status
0 (N=424) 26.0 17.8 0.64 (0.48, 0.86)
≥1 (N=276) 18.2 11.6 0.74 (0.54, 1.03)

0.25 0.5 1 2 40.125
Hazard ratio for OS with 95% CI

Favors avelumab + BSC Favors BSC alone

PD-L1 status
Positive (N=358) NE 17.1 0.56 (0.40, 0.78)
Negative (N=270) 18.8 13.7 0.86 (0.62, 1.18)
Unknown (N=72) 20.1 12.8 0.69 (0.31, 1.53)

Creatinine clearance
≥60 mL/min (N=377) 22.5 14.6 0.68 (0.50, 0.92)
<60 mL/min (N=316) 20.8 13.5 0.68 (0.50, 0.94)



Treatment-emergent AEs (any causality)



1Powles T, et al. Lancet. 2018;391(10122):748-757.; 2Sharma P, et al. Lancet Oncol. 2017;18(3):312-322.; 3Bellmunt J, et al. N Engl J 
Med. 2017;376(11):1015-1026.; 4Patel MR, et al. Lancet Oncol. 2018;19(1):51-64.; 5Powles T, et al. JAMA Oncol. 2017;3(9):e172411



KEYNOTE-045 Study Design (NCT02256436)

Key Eligibility Criteria

•Urothelial carcinoma of the renal pelvis, 
ureter, bladder, or urethra

•Transitional cell predominant

•PD after 1-2 lines of platinum-based 
chemotherapy or recurrence <12 mo after 
perioperative platinum-based therapy

•ECOG performance status 0-2

•Provision of tumor sample for biomarker 
assessment

Pembrolizumab 

200 mg IV Q3W

Paclitaxel 175 mg/m2 Q3W
OR

Docetaxel 75 mg/m2 Q3W
OR

Vinflunine 320 mg/m2 Q3W

R 

1:1

• Dual primary end points: OS and PFSa

• Key secondary end points: ORR, DOR, safety

• Response: RECIST v1.1 by blinded, independent central review

• Both unselected and biomarker-selected patients

Stratification Factors
•ECOG performance status (0/1 vs 2)
•Hemoglobin level (<10 vs ≥10 g/dL)
•Liver metastases (yes vs no)
•Time from last chemotherapy dose (<3 vs ≥3 mo)

aIn total ITT population and in patients with combined positive score ≥10%.

Presented by: Dean Bajorin





Webinar outline

• Intravesical therapies in NMIBC 

• Systemic therapies in UC 

• Immunotherapy toxicities and management
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Toxicity with immune checkpoint 
inhibitors (ICI)

Wang, Front Pharmacol 2017.
Kelly, Cancer 2018.
Bertrand, BMC Med 2015.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5651530/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5947549/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4559965/


Mechanism of action of irAE

62Postow MA et al NEJM 2018 2018;378(2):158-168. 



Manifestation of irAEs

Martins F et al. Nat Rev Clin Oncol. 2019;16(9):563-580. 
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Timelines of irAEs

64

Ipilimumab Anti-PD-1/PD-L1 antibody

Ipilimumab +anti-PD-1 antibody 

Martins F et al. Nat Rev Clin Oncol. 2019;16(9):563-580. 



General Management of irAEs
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Management of severe irAEs

Severe irAE

First-line 
treatment:

Corticosteroids

Examples:
Prednisone

Methylprednisolone

Steroid-refractory 
irAEs:

Second-line 
immunosuppressives

Examples:
Infliximab

Vedolizumab
IVIG

Mycophenolate mofetil
Tocilizumab
Etanercept

Adalimumab
Tacrolimus

Azathioprine

Brahmer, J Immunother Cancer 2021

66



SITC’s Guidelines on irAEs
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Unmet need to standardize irAE definitions and reporting in 
clinical trials and streamline real-world irAE reporting 

Kerry L Reynolds et al. J Immunother Cancer 2021;9:e002896
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Conclusions

• Multi-disciplinary collaboration among oncologists, urologists, 
other internal medicine specialists is essential to monitoring and 
treating potentially life-threatening irAEs

• High-risk patients receiving ICI should have involvement of 
specialized multidisciplinary teams for a personalized surveillance 
strategy

• Re-challenge with ICI after the resolution of irAE depends on 
severity of the prior irAE, alternative treatment options and 
response to ICI

• Life-threatening irAE (cardiac, pulmonary, or neurologic) are 
absolute contraindications to re-challenge with ICI
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Case Studies in Immunotherapy for the Treatment of 
Urothelial Cancer

November 5, 2021, 5:30 – 6:30 p.m. ET

Case Studies in Immune Effector Cell-related Adverse Events
October 13, 2021, 5:30 – 6:30 p.m. ET

Practical Management Pearls for Immunotherapy for 
the Treatment of Acute Leukemia

October 14, 2021, 11:30 a.m. – 12:30 p.m. ET

Learn more and register at:
https://www.sitcancer.org/CPG-webinars

https://www.sitcancer.org/research/cancer-immunotherapy-guidelines/webinars


Targets for Cancer Immunotherapy: 
A Deep Dive Seminar Series

71

Eight online seminars will address key questions in the field of cancer 
immunotherapy drug development

SEMINAR 6: THE 4-1BB PATHWAY – October 21, 2021, 3:30 - 5:30 p.m. ET

SEMINAR 7: T CELL FUNCTIONAL STATES –
November 18, 2021, 4:30 – 6:30 p.m. ET

Learn more and register at:
https://www.sitcancer.org/education/deepdive

https://www.sitcancer.org/education/deepdive
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Learn more and register at: 
https://www.sitcancer.org/education/aci

A Focus on Genitourinary Cancers

October 27, 2021, 12 – 4 p.m. ET

CME-, CPE-, CNE-, MOC-certified

https://www.sitcancer.org/education/aci
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Earn CME Credit as a JITC Reviewer

JITC also cooperates with reviewer recognition services (such as Publons) to 
confirm participation without compromising reviewer anonymity or journal 
peer review processes, giving reviewers the ability to safely share their 
involvement in the journal.

Learn how to become a reviewer at
sitcancer.org/jitc

https://www.sitcancer.org/research/jitc
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Thank you for attending the webinar!

Questions or comments: connectED@sitcancer.org

The Practical Management Pearls and Case Studies Webinars are part of the 
Cancer Immunotherapy Clinical Practice Guidelines Advanced Webinar Series 

supported, in part, by grants from Amgen and Merck & Co., Inc. (as of 9/15/2021) 75
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