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m | am not a urologist. My expertise Is In the
management of advanced bladder cancer, so my
comments on management of localized disease are
"text-book”



Overview
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m What Is bladder cancer (aka Urothelial Carcinoma)?
m Basic epidemiology

m Clinical Presentation

m Diagnostic assessment

m Molecular Subtypes

m Management of:
— Non-Muscle Invasive Bladder Cancer (NMIBC)
— Muscle Invasive Bladder Cancer (MIBC)
— Metastatic Bladder Cancer (mUC)



Anatomy of the Urinary Tract
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What i1s urothelial cancer?

Carlcer arising from the transitional cell epithelium

(lining) of the urinary tract structureS'

Renal pelvis
Ureter
Bladder
Urethra

Image: www.bladdercancerjournal.com
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Types of bladder cancer
Histology of the Urlnary Bladder
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Types of bladder cancer:

e Transitional cell
carcinoma (TCC/UC)

e Squamous cell
carcinoma

e Small-cell carcinoma
(rare)

« Adenocarcinoma (very
rare)

e Sarcoma (very rare)



A little bit about epidemiology

+

Men — median age at diaghosis = 69
Women — median age at dx = 71

Male:female nearly 2:1

2019 — CDN 11,800 new cases — 2,500 will die of the disease

— Male #4 cause, #7 death
— Female #11 cause, #11 death

Majority of cases occur in developing regions of world

(smoking/shisto/occupational)

Worldwide Bladder Cancer Statistics™
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Deaths, n

165,084
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Risk Factors

_'_

m Smoking 35-50% of cases

m Second hand smoke increases risk in women (1.5-2X)

m Aromatic amines:

m 2-naphthylamine, benzidine, 4-aminobiphenyl, 4-nitrobiphenyl,
and 2-amino-1-naphthol

m Occupations:

m metal workers, painters, rubber industry, leather workers, textile
workers, firefighters, miners cement workers, manufacturing of
carpets, paints, plastics...

m Arsenic (e.g. Chile & Taiwan)



Risk Factors (non-TCC)
|

m Chronic cystitis

m Spinal cord injury — catheters
m Calcull

m Schistosomiasis



Staging of Bladder Cancer

(abridged)

TaNoninvasive papillary carcinoma
TisCarcinoma in situ: "flat tumor*
T1 Tumor invades subepithelial connective tissue

T2a Tumor invades superficial muscle (inner half)
T2b Tumor invades deep muscle (outer half)
T3 Tumor invades perivesical tissue

T4 Tumor invades any of the following: prostate, uterus, vagina,
pelvic wall, abdominal wall

T4a Tumor invades prostate, uterus, vagina
T4b Tumor invades pelvic wall, abdominal wall

— Regional lymph nodes are those within the true pelvis; all others are distant lymph nodes.
Distant metastasis (M)

MO No distant metastasis



Incidence, Recurrence and Progression by
Stage
|

—_ (0)
NMIBC (7 86-98%

of cases at diagnosis

- 31-78% will recur
|j - 10-20% will progress

~ 25%
MIB of cases at
c diagnosis o)
- 20-70% will recur
- 50% will progress
~ 4%
mUC of cases at <10%
diagnosis

NMIBC: Non-Muscle Invasive Bladder Cancer
MIBC: Muscle Invasive Bladder Cancer
MUC: Metastatic Urothelial Carcinoma



Urothelial Carcinoma
/agnostic
assessment

Symptoms
Blood in the urine
Urinary frequency
Painful urination
Lower back pain

Routine evaluations
History and physical exam
Urinalysis

Further evaluations:
Urine cytology
Cystoscopy
CT urography



Molecular Subtype Classification

. Several institutions have established

:: subtypes based upon gene expression

Basal-like Luminal

profiling. This is becoming relevant for
management decisions.

Non-basal-like — Basal subtypes often have squamous
differentiation and are more often

::S metastatic at diagnosis, respond to chemo

053 like Lominal — Luminal subtype are enriched for papillary
o o features and more often have FGFR3

LUND mutations (we have FGFR3 inhibitors
B o)

UroB  SCC-like Infiltrated Genomically UroA . The color bars indicate the Subtype

unstable i ] g - g
classification made by each institution.
. [ [ . This is not yet a standard of care
Cluster Il Cluster IV Cluster Il - Cluster | - appro a.Ch .
TCGA=The Cancer Genome Atlas. UNC=University of North California.

CURIE=Institut Curie. SCC=squamous cell carcinoma.
LUND=Lund University. UroB=0robasal B




Non-Muscle-Invasive Bladder Cancer (NMIBC)

- NMIBC can be classified as low risk, intermediate risk, or high risk according to
risk of recurrence and progression, and risk categories have been used to guide

management.®

Risk

Low-risk
NMIBC (low-grade Ta tumor)

Intermediate-risk
NMIBC (multifocal or multirecurrent
low-grade Ta tumors)

High-risk
NMIBC (T1 [invasive into lamina
propria], carcinoma in situ, or any high-
grade tumor)

Risk Subtype

None of the following factors: multiple tumors, tumor >3
cm, >1 recurrence per year, recurrence within 1 year
after transurethral resection

One or two of the following factors: multiple tumors,
tumor >3 cm, >1 recurrence per year after transurethral
resection

Three or more of the following factors: multiple tumors,
tumour >3 ¢cm, >1 recurrence per year, recurrence within
1 year after transurethral resection

Recommend Treatment

Single immediate postoperative instillation of intravesical
chemotherapeutic drug

Same as treatment for low-risk NMIBC

Single immediate postoperative instillation of intravesical
chemotherapeutic drug; induction plus maintenance

treatment (1 year) with either an intravesical chemotherapeutic
drug or BCG

Same as treatment for high-risk NMIBC

Restaging transurethral resection in 4—6 weeks; induction plus
maintenance treatment (3 years) with BCG; consider early
cystectomy if high-grade T1 tumor with any of the following:
multiple tumors or large tumor, micropapillary

histological variant, concomitant carcinoma in situ in bladder or
prostatic urethra, or presence of lymphovascular invasion




Muscle Invasive Bladder Cancer
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m T2 to T4a disease (NO)

— Invasion through the muscle layer of the bladder or
deeper Into perivesical tissues
m Can no longer be managed by local means
m Neoadjuvant chemotherapy
m Cystectomy is the mainstay of local therapy

m Trimodality therapy (TURBT plus chemo/radiotherapy) for
bladder sparing approach is also an option in selected patients.



Bladder Cancer — Neoadjuvant Chemotherapy
Metaanalysis of 11 trials (—3000 pts)
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Benefit for neoadjuvant cisplatin-based combination chemotherapy

13% reduction in risk of death; 5-6.5% absolute benefit at 5 years; HR 0.87

ABC Metaanalysis Colloboration Lancet 2003
Winquist et al. J Urol 2004



Locally Advanced Bladder Cancer
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m [4b

m Multi disciplinary approach and individualized
therapy

m Management includes chemotherapy, +/- radiation,
+/- surgery

m Goal: decrease eventual morbidity of pelvic
progression
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Metastatic Disease:

What is my prognosis, Doc?

Risk factors

Risk | KPS | Visceral | Median | 5-y- | 10-y-
score mets. OS OS OS
(mo)
0) > 80 \[o] 33.0 33% | 24%
1 >80 Yes 13.4 11% 6%0
< 80 No
2 < 80 Yes 9.2 0) 0)

5-y-OS by No. RF

Bajorin et al. JCO 1998



When would we use chemotherapy
for Bladder Cancer?

Neo- Adjuvant |Palliative
Adjuvant
Early No No N/A
Muscle s Maybe N/A
Invasive

Metastatic |N/A N/A Yes




Metastatic Bladder Cancer (mUC)
_'_

m Untreated/Best Supportive Care:
— Median OS is ~6-8 mo

s With Chemo:
— median OS is still only ~12-14 mo!

m Challenges:
— Elderly patients with comorbidities

— Frequent renal impairment (age related,
hydronephrosis)

— Patients are often unwell due to the cancer



Treatment options for mUC are
rapidly evolving!

Current standards

First Line:

— Chemotherapy:
m Platinum based (cisplatin preferable over carboplatin), most centers use
Gemcitabine/Cisplatin
Second Line:
m Immunotherapy (current standard is pembrolizumab)

Third line:

m No established standard. Fit patients may get chemo (taxane) but no survival benefit

m BUT: Enfortumab Vedotin, FGFR targeted therapies (e.g. erdafitinib), and
combinations will likely soon be available.



Cisplatin-based chemo for mUC

| Methotrexate/Vinblastine/Adriamycin/Cisplatin Gemcitabine/Cisplatin

Proportion

surviving
10, 0S

|
091

GC  13.8 months (12.3-15.8)
MVAC 14.8 months (13.2-16.8)
HR: 1.04 (0.82-1.32)

081

PROBABILITY

—MVAC

MONTHS

TREATMENT ALIVE DEAD TOTAL MEDIAN

—— DDP 5 115 120 8.2
--——-~ MVAC 20 106 126 12.6

Fig2. Overall survival of all eligible patients treated with M-VAC v Pts .aL risk
cisplatin, 202

» 50% with visceral disease » 50% with visceral disease

« Overall response rate: 39% » Overall response rate: 49.4% vs. 45.7%

e Complete response rate: 13% » Complete response rate: 12.2% vs. 11.9%
Van der Maase JCO 2000

Loehrer, JCO 1992



What are the toxicities of Cisplatin
and Gemcitabine?

‘Warld Health Srganization Toxicity
GC MYAC
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High mutation burden = more antigens and immunogenicity

(qwy /) Aouanbaly uoneNw onewos

Immunotherapy - The Wave of

Change

Alexandrov Nature 2013



Pembrolizumab: KEYNOTE-045

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

emprolizuman
00 Mg IV Q3W.

P
2

Paclitaxel 175 mg/m= Q3W
OR

Docetaxel 75 mg/m= Q3W.
OR

Vinflunine 320 mg/m< Q3W.

Dual primary end points: OS and PFS?

Key secondary end points: ORR, DOR, safety

Response: RECIST v1.1 by blinded, independent central review
Both unselected and biomarker-selected patients



Treatment-Related AEs Occurring in 210% Patients?

Pruritus

Fatigue

Nausea

Diarrhea

Decreased appetite
Asthenia

Anemia

Constipation
Peripheral neuropathy
Peripheral sensory neuropathy
Decreased neutrophils
Neutropenia

Alopecia

Patients, %

Grade

Pembrolizumab]i i

eresenieoa: ASCO ANNUAL MEETING 17 | #ASCO17

Slides are the property of the author. Permission required for reuse.



Treatment-Related AEs Occurring in 210% Patients?

Pruritus

Fatigue

Nausea

Diarrhea

Decreased appetite
Asthenia

Anemia

Constipation
Peripheral neuropathy
Peripheral sensory neuropathy
Decreased neutrophils

Neutropenia

Alopecia

Grade

Pembrolizumab
Chemotherapy

40
Patlents, %

20 30 40

aOf patients in either treatment arm.
7.5% febrile neutropenia in the chemotherapy arm.
Data cutoff date: January 18, 2017.

e ASCO ANNUAL MEETING “17 | #ASCO17

Nﬁﬂdes ane I.‘he property of the author. Permission required for reuse.



AEs of Interest2 Occurring in 22 Patients®

Hypothyroidism

Pneumonitis Grade
Hyperthyroidism . ]i Z
S Pembrolizumab j

Infusion-related reactions hemother
Chemotherapy é

Colitis
Severe skin reaction
Adrenal insufficiency

Nephritis

Thyroiditis

40 30 20 10 20 30 40

0
Patients, %

aBased on a list of terms specified by the sponsor and included regardless of attribution to study treatment or immune relatedness by the investigator; related terms included. °In either
treatment arm.
Data cutoff date: January 18, 2017.

eresentens. ASCO ANNUAL MEETING 17 | #ASCO17

Slides are the property of the author. Permission required for reuse.



Uveitis
Conjunctivitis
Scleritis, episcleritis
Blephatritis

Retinitis

Eye

Myocarditis
Pericarditis
Vasculitis

Cardiovascular

J/

Hepatitis Hepatic

~N
J/

Nephritis

Renal failure Renal

N

Rash

Pruritus

Psoriasis

Vitiligo

DRESS

Stevens-Johnson syndrome
Toxic epidermal necrosis

Skin

.

Arthritis

Dermatomyositis Musculoskeletal

DRESS, drug reaction with eosinophilia and systemic symptoms;
imAEs, immune-mediated adverse events; PD-1, programmed cell death-1;
PD-L1, programmed cell death ligand-1; UC, urothelial carcinoma

Most common ImAEs
In anti-PD-L1 / PD-1
studies in UC3®

Encephalitis
Guillain-Barré
Myelopathy
Meningitis
Myasthenia gravis
Neuropathy

Neurological

Hyperthyroidism
Hypothyroidism
Hypophysitis
Adrenal insufficiency
Diabetes

Endocrine

Pneumonitis

Interstitial lung disease -
Pleuritis Respiratory

Sarcoid-like granulomatosis

Colitis

lleitis
Pancreatitis
Gastritis

Gastrointestinal

Y4

.

Haemolytic anaemia
Thrombocytopenia
Neutropenia
Haemophilia

Blood

J/

1. Michot JM, et al. Eur J Cancer 2016;54:139-148. 2. Champiat S, et al. Ann Oncol 2016;27:559-574.
3. Rosenberg JE, et al. Lancet 2016;387:1909-1920. 4. Balar AV, et al. Lancet Oncol 2017;18:1483-1492.
5. Powles T, et al. JAMA Oncol 2017;3:e172411. 6. Sharma P, et al. Lancet Oncol 2017;18:312—-322.



Resources for understanding 10 toxicities

Postow et
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Increasing T-cell activity against
antigens that are present in tumors
and healthy tissue

Activated

Increasing level of
inflammatory cytokines

T cell ©
Cytokines

|
© | 4
- Activated e

V - L& bt

{ Increasing levels of preexisting
autoantibodies

4

Antithyroid
antibodies

-

Enhancing complement-mediated
inflammation due to direct binding

of an anti-CTLA-4 antibody with
CTLA-4 expressed on normal tissue
A % o

a =

Anti-CTLA-4

pltu\lary

rﬂ\m f\,h /

m
Com plement mediated
— mﬂammatmn

R

En-:\ephil-r-s.isept-:m'u-ng-l-h___"i.:'__{h e

Hypophytits —
fu.-.

Thyraiditls, hypothyroidism, 'In
P ithyraidipm

Preumonte

Thigen besyiapenis,
anemia

Mephritis
¥azculdis
.ﬂ:lh:ilsia -

Meuropathy

Myocarditis

Phnciealitn,

autoimemure diabates

Calitis

Enseaitig
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Table 2. Ten Qi ta the Manag, ofl Related Adverse Events in Patients Treated with Immune
Checkpoint Blockade.
O 7 about | Related

Adverse Events

Why do they eccur?

Haw are they generally treated?

‘When do they cccur?

Why do they occur in some
patients and not others?

Are they associated with the
efficacy of immune check:
point blockade?

Does immunosuppression to treat
such adverse events reduce
the antitumaor efficacy of treat-
ment?

Are there unintended effects of
immunosuppression to treat
adverse events?

Comments

The precise pathophysiology is unknown,
Translational studies in patients with immune-related adverse events have shown
that T-cell, antibody, and cytokine resp may be invel

Mo prospective trials have defined the best PP , and
dations are based on consensus opinion.

Immunosuppression is used to reduce the excessive state of temporary inflam.
mation.

Glucocorticoids are usually the first-line immunesuppressive agent.

Additional immunosuppressive agents can be used if glucocorticoids are not
initially effective,

Immune-related adverse events usually start within the first few weeks to months
after treatment but can occur anytime, even after treatment discontinuation,
Dermatalogic adverse events are usually the first to appear.

The reason for the occurrence of immune-related adverse events only in certain
patients is unknown.

Some studies are investigating whether such factors as germline genetics and the
(umpu:.iliun of host microbiota are related 1o risk.

confli data are availabl ding whether the cccurrence of immune-related

adverse events is associated with improved treatment efficacy.

The devel of i elated adverse events is not required for treatment
benefit.

Specific adverse events (e.g., vitiligo) may be more clearly associated with treatment
efficacy.

Clinical cutcomes are similar in patients whe require immunesuppression to treat
immune-related adverse events and in those who do not require such treatment.

Beneficial responses can persist despite the uze of immunosuppression to treat
immune-related adverse events.

Side effects of glucocorticoid use (e.g., hyperglycemia, edema, anxiety, and iatro-

genic adrenal insufficiency) can accur.
Immunosuppression is a risk factor for subsequent opportunistic infections.

Is it safe to restart after

a major adverse event?

Isit ¥ to restart tr

studies have shown that immune-related adverse events associated
with one class of agent (e.g., anti-CTLA-4) may not necessarily recur during
subsequent treatment with another agent (e.g., anti-PD-1)

The safety of retreatment probably depends on the severity of the initial immune-
related adverse event.

after resolution of an adverse
event?

Is it safe to treat patients at poten-
tially increased risk for such
adverse events?

pective data suggest :h at panents who have had a favarable  response to
then d of
immune-related adverse wenls generally maintain responses.
Praspective data are needed to address whether restarting immunatherapy is
necessary.

Patients at increased risk for immune-related adverse events (e.g., preexisting auto-
immune disease) may still benefit from immune checkpoint blockade

Age alone should not be used to exclude patients from treatment, since benefit
appears to be similar regardless of age.




Objective Response and Response Duration

Objective Response Rate Duration of Response

30 - 100-
0
21.1% CR <
) - Medi :
—~ 25 A PR 8 80 ﬁl'\:a(g.gf?gez)o.ﬂ mo)
O g L miiml miul
= 7.8% o . |
n 20 1 ' % 60 Median (range):
o 4.4 1.4+ to 20.3+
< 11.0% DC: 11 ol r )|| |
U'; 15 n 5 40-
= C
o E
3 10 A 2.9% S 20
8.1% e
5 -
C 1 1 1 1
0 6 12 18 24
0 Pembroli b Ch th Months
embrolizuma emotherapy .. ..., 57 45 33 P .
(n = 270) (n = 272) Chemo 30 7 5 2 0]

Assessed per RECIST v1.1 by blinded, independent central review.
Data cutoff date: January 18, 2017.

mesaron: ASCO ANNUAL MEETING 17 | #ASCO17
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Progression-Free Survival: Total

100~
X
S -
S 80
2
o
0 60-
()]
) 28.8% 17.6% 16.8%
'-Ié- 40 528.4% ' 7.9% 3.5%
9 :
(7))
8 20-
(@))
e
D‘ 0 1 1 1 1 1 |
0 4 8 12 16 20 24
Months
Pembro 270 85 56 41 24 8 0
Chemo 272 91 34 15 6 2 0

Events,n HR (95% CI) P

Pembro

Chemo

270 0.96

0.79-1.16)  0-32
272

Median (95% CI):
2.1 mo (2.0-2.2)
3.3 mo (2.4-3.5)

Assessed per RECIST v1.1 by blinded, independent central review.

Data cutoff date: January 18, 2017.

resovteos: ASCO ANNUAL MEETING 17 | #ASCO17
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Time to Response?

A CRorPR

Pembrolizumab ® PD or death

(n =57) -> '(I)’;]eat!'nent

going
Median time to response:
2.1 mo (range, 1.4-6.3)
Chemotherapy

(n =30) Median time to response:

2.1 mo (range, 1.7-4.9)

Weeks N

aFor patients who achieved a complete or partial response.
Data cutoff date: January 18, 2017.

e ASCO ANNUAL MEETING 17 | #ASCO17

Siides mm pmperfy of the author. Permission required for reuse.




de Wit et al., LBA37_PR, Mature Results from KEYNOTE-045"

KEYNOTE-045

Overall Survival — updated analysis

100 Events,n  HR (95% CI)? P®
s° Pembrolizumab 191 0.70 (0.57-0.86) 0.0003
3 %07 Chemotherapy 209
g 60 44.4%

2 0.3%  33.2%
o
S 40T
o . Median (95% Cl)
204 | 10.3 mo (8.0-12.3)
| ; 7.4 mo (6.3-8.3)
0 ] L] E ] : ] L] | |
0 4 8 12 16 20 24 28 32
No. at risk Time, months
270 194 147 116 98 67 23
272 171 109 73 58 35 13

Data cutoff: May 19, 2017.

2Based on Cox regression model with treatment as a covariate stratified by ECOG performance status (0/1 vs 2), liver metastases (yes vs no), hemoglobin (<10 vs 210 g/e

and time from completion of chemotherapy (<3 vs 23 mo).
®One-sided P value based on stratified log-rank test.



Bottom Line on 2"9 Line

_'_

m Level | data for pembrolizumab OS benefit
— BUT only a 20% response rate

m Promising activity for other PD-X agents
m Excellent tolerabllity
m QOL benefits also seen



Conclusion

m Bladder Cancer I1s a common disease

— Risk factor modification will be important in decreasing
Incidence

m Localized disease has a very high cure/control rate
— Early detection/management Is key

m Management is highly multidisciplinary

m Immunotherapy and other emerging treatments are
changing outcomes!



Thank youl!



Emerging Therapies
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Enfortumab Vedotin: Nectin-4 Targeted Therapy

Proposed Mechanism of Action

Anti-Nectin-4 monoclonal antibody
I'_ Protease-cleavable linker

Monomethyl auristatin E (MMAE),
microtubule-disrupting agent

E Complex is internalized
1 and traffics to lysosome

Microtubule
/ * n disruption
.
» ¢
o

4 £
MMAE is P ] !

released
E Cell cycle arrest
and apoptosis

Enfortumab vedotin (ASG-22ME) is an investigational agent, and its safety and efficacy have not been established.
Enfortumab vedotin is being developed in collaberation with Astellas Pharma Inc. ©2018 Seattle Genetics, Inc. All rights reserved.
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EV-201: Cohort 1 Change in Tumor Measurements per BICR
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n=110 patients with target lesions and adequate post-baseline assessment
* 10 patients had no post-baseline assessment
* 4 patients had no target lesions identified at baseline
* 1 patient had an uninterpretable post-baseline assessment

PRESENTED AT: 2019ASC0 i presenteD 8Y: Daniel P. Petrylak
ANNUAL MEETING e for reuse,

Presented By Daniel Petrylak at 2019 ASCO Annual Meeting
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