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Screening

* Goal: to diagnosis EARLY

* Current screening relies on:

* PCP checking a urine sample
* Microscopic hematuria
* PCP to refer

* UTI

* Nephrolithiasis

* Enlarged prostate

* Other malignancy — kidney cancer
* Renal dysfunction

* Most people with microscopic hematuria do not have bladder cancer

Estimated New Cases

Male

Prostate 288,300 29%
Lung & bronchus 117,550 12%
Colon &rectum 81,860 8%

inary bladder 62,420 6%

Melanoma of the skin 58,120 6%

Kidney & renal pelvis 52,360 5%
Non-Hodgkin lymphoma 44,880 4%
Oral cavity & pharynx 39,290 4%
Leukemia 35,670 4%
Pancreas 33,130 3%
All sites 1,010,310

N

Female

Breast 287,850 31%
Lung & bronchus 118,830 13%
Colon &rectum 70,340 8%
Uterine corpus 65,950 %
Melanoma of the skin 42,600 5%
Non-Hodgkin lymphoma 36,350 4%
Thyroid 31,940 3%
Pancreas 29,240 3%
Kidney & renal pelvis 28,710 3%
Leukemia 24,840 3%
All sites 934,870

Epidemiology of bladder cancer

American Cancer Society 2022 Cancer Facts & Figures
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cancers

Screening in bladder cancer vs. other

Bladder cancer

* US: 82, 290 new cases per year (M 62,000, F
18,000)

* 4™ most common malignancy among men
* 8™ most common cancer death among men

* 70% are non-muscle invasive at diagnosis

Other cancers

* Prostate — 288,300 new cases per year
* Breast — 297, 790 new cases per year
° Lung — 238, 340 new cases per year

* Colon 153, 020 new cases per year

*The more common the malignancy, the easier it is
to justify screening for cancers.
American Cancer Society 2022 Cancer Facts & Figures

AUA Guidelines - Screening

Repeat urinalysis positive ¥ 24 Gynecologic source ruled out | I source identified
b

}{ Risk stratification'?

Intermediate Risk High Risk
Low Risk Any of the following: e
All of the following: Woren age 50-59; Men age 40-59 yrs ’
) b Women and men age = 60 yrs
Women age < 50; Men age < 40 yrs 10-30 Pack-years smoking e Smnking!‘f
Never smoker or < 10 pack-years 11-25 RBC/HPF on one UA e ——"
3-10 RBC/HPF on cne UA One or more additional risk factors for History of gross hematuria
No additional risk factors for urothelial cancer’ e i X Ig s )
urothelial cancer' Previously low-risk, no prior L IEAIELS WO/
No prior episodes of MH? evaluation and 3-25 RBC/HPF on evaluation and > 25 REC/HPF on
repeat UA P
Shared
decision-making
Repeat Urinalysis within 6
~ months OR Cystoscopy and Renal € sm“‘:gsound’ el Cystoscopy and €T Urogram®
Ultrasound®

|;l;ueat urinalysis | Evaluation performed | |

Only 5% of patients who see urologists are low risk
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New screening

~ strategies

*Biomarkers

» STRATA: Safe Testing of Risk for AsymptomaTic
MicrohematuriA

e Randomized trial

e Standard of care vs. biomarker for low risk
patients

e Low risk > CxBladder = + = cystoscopy
e Enrolled: 554 patients
¢ Results pending

Extracellular
icroRNA
B Vesicles

Urine Cytology* miR-375

ﬂ ®
ImmunoCyt* "D [J miR-146a
UroVysion* | .
URO17 i, y ‘\ / - o

Exfoliated Cells -

Urine DNA
DNA methylation
Microsatellite
Alterations

CxBladder
Xpert Bladder
Cancer

NMP-22%
BTA*
UBC Test

10
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Biomarkers

* Advantages
* Disadvantages

* False positives
* Cost

11

* Avoidance of cystoscopy

* Missing a clinically significant cancer

AUA Guidelines

Urine Markers after Diagnosis of Bladder Cancer

9. In surveillance of NMIBC, a clinician should not use urinary biomarkers in place of cystoscopic
evaluation. (Strong Recommendation; Evidence Strength: Grade B)

NMP22®

Protein-based; identifies nuclear matrix protein involved
in the mitotic apparatus

BTA®

Protein-based; identifies a basement membrane
antigen related to complement factor H

UroVysion® F
ISH

Cell-based; identifies altered copy numbers of
specific chromosomes using fluorescent probes

ImmunoCyt™

Cell-based; identifies three cell surface glycoproteins

Cxbladder™

Cell-based; identifies the presence of five mRNA fragments

12

AUA NMIBC Guidelines, 2020
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How good does it need to be to avoid
cystoscopy?

Use of Urinary Biomarkers for Bladder
Cancer Surveillance: Patient Perspectives

Ofer Yossepowitch, Harry W. Herr and S. Machele Donat*

From the Department of Urology, Memorial Sloan-Kettering Cancer Center, New York, New York
* 75% of patients said it needed to diagnose > 95% of bladder tumors
* 21% said it needed to diagnose 90-95%

13

Cystoscopies avoided

) A7 |
|~

Xpertbladder  Cxbladder Bladder
R cancer Monitor Uromonitor  EpiCheck

Cystoscopios avodod a L WL o el

(FNATN) f111 fimd i@ 383 833

78 51 15 10 47

Recurrence missed (FN) Rt 20® ege ey
L }111 $49 iR 111 BES l

Unnecessary cystoscopies 39 1“ - 335 : 3-‘». JET.

) [111 i iid @& | 53

: 102 129 165 170 133

Recurrence diagnosed S Asdd e sse
Lrp, H11 111 BEa t11] (11 l

Per 1000 patients with any-grade NMIBC.
Calculated with the pooled recurrence rate of 18%

Laukhtina et al, Eur Urol Onc 2021

14
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Current markers

CxBladderMonitor 91% 96%
NMP22 (quant) 26% 87%
NMP22(qual) 11% 86%
Cytology 22% 87%
FISH 33% 92%
Lotan 2017
15
Take Aways
* New biomarkers are here and improving
* Perform best for higher risk tumors
* When to use: atypical cytology, indeterminate cystoscopy
* Potentially avoid cystoscopy
* Unanswered guestions:
* Management of positive biomarker with negative cystoscopy — are you willing to go to the OR for
these patients?
* Risk/importance of deferred diagnosis of low grade disease
* Cost
16



10/30/2023

Gemcitabine — Docetaxel

-N=276, median 73 years old, 22.9 months follow up

* 1 year recurrence free survival: 60% (65% high grade RFS)

* 2 year recurrence free survival: 46% (52%)

* 3.6% had disease progression

* 15.6% went on to cystectomy (4% had muscle invasion)

* Downside: requires sequential administration, increases time in clinic

17
Carcinoma in situ High-grade Taor T1 All patients
cohort (n=103) cohort (n=48) (“;
Patients with complete 55(53-4%; 433-633)  35(72-9%; 58-2-84.7 Ogl}(\S'E;-G%; 51-3-67-5)
response at month 3*
) Duration of complete 9-69 (9-17-NE) 12-35 (667 I‘% 7-31(5-68-11.93)
CR for those with responset or high-grade e \‘
HG Ta/T1 @ 3 recurrence-free survivalf, Q
months: 72.9% months e@
Patients who were free from high-grade recur:
@ 1year ALL Month 6 42 (40-8@39-50-9) 30 (62:5%; 47-4-76-0) 72 (47-7%;39-5-56-0)
patients: 30.5% Month9 ?(Q@%;zs-s-ats-m 28(583% 432-724) 64 (42.4% 34-4-507)
freefrom Month 12 g c)\i (243%;16.4-337)  21(438% 205-588) 46 (30.5%; 23:2-38:5)
recurrence 0 (\\
Dataare n (%; 95 edian (95% Cl) NE=not estimable. *Patients with a complete response included all patients
who had botl plete response reported by the study investigator. tPatients in the carcinoma in situ cohort.
fPatients in the high-grade Ta or T1 cohort.
Table 2: Compl P and freedom from high-grade recurrence in the efficacy population

18
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QUILT 3032 — ALT 803 + BCG

* Median duration of CR: 24.1 months

+ Phase II/Ill clinical trial - BCG unresponsive disease

* Administered weekly x 6 weeks, and then maintenance

* Complete response rate for those with CIS: 71%

* Avoidance of cystectomy in responders: 91% at 24 months

* ALT 803 — recombinant IL-15 super-agonist = upregulation of CD8 & NK cells

19

Low grade, intermediate
risk urothelial carcinoma

Low grade, low or
intermediate risk

Intermediate risk
urothelial carcinoma

High Risk BCG Naive

urothelial

Optima II: Phase 2b Trial
Agent: UGN-102 (mitomycin
reverse thermal gel)

Study Design: open label, single
arm — 6 weekly instillations of
UGN-102

Population: Biopsy proven low
grade urothelial carcinoma,
negative cytology

- 63 patients

Outcomes:
CR: 65% @ 3 months, 12
month CR: 61%

Avoidance of TURBT in those
with prior known LG UC
Phase 3 ENVISION enrolling

urothelial carcinoma
Agent: Pemigatinib

Phase 2 trial

Population: recurrent low grade
low or intermediate risk UC

Mechanism of action: FGFR3

inhibitor

- FGFR3 mutations in low grade
UC 87%

Delivery: given orally x 4-6 weeks
prior to repeat TURBT

Outcomes: CR
- Safety profile
- RFS

ASCERTAIN
Agent: APL-1202 oral vs.
intravesical epirubicin

Phase 3 randomized, open-label
trial

Population: BCG naive
intermediate risk urothelial
carcinoma

Delivery: APL 1202 = oral,
epirubicin intravesical

Primary outcome: EFS
Secondary outcomes:
- EFS (locally)

- 0S

- RFS, PFS

- QOL outcomes

carcinoma

51602

Agent: BCG TICE vs. BCG
Tokyo +/- SQ BCG

Phase 3 randomized,
non-inferiority

EA8212

Agent: BCG vs.
gemcitabine/docetaxel
Phase 3 randomized,
non-inferiority

SunRISe-3

Agent: TAR200 +
cetrelimab vs. BCG

CR: 72.7% @ 11 months
median follow-up

Many others BCG +/-
immunotherapy (pembro,
durvalumab, atezo)

20

10



10/30/2023

Future directions

- Accurate alternatives to cystoscopy

* Precision medicine
* Ex: Ertafitinib in TAR-200 pretzel for those with FGFR mutation

* Alternatives to BCG

* Further exploration in what matters to patients

21
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f - O Exciting possibilities in bladder
cancer

>
Immunotherapy
h ' Targeted Therapies
| Precision Medicine
‘ ‘ Biomarkers
‘ Non-invasive Tests

Bladder preservation

. M?
8 & R

Minimally Invasive surgery
Neoadjuvant and adjuvant thearapy

Radiation therapy innovations

Combination Therapy

24
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Biology of Bladder Cancer

/ Ta low gdeﬁﬂ%)

.and STAGZ mutations; 22 subtypes

b

Hyperplasia and q "
veolasia —————————> | Papillary Ta high grade
Normal A .
urothelium P
Each stage comes with mutational changes and increased invasion Nature Reviews | Cancer

(Knowles and Hurst 2014)

25

Timeline History
of Treatment for
Bladder Cancer

Many single agents have activity

CDDP (late 70s) > Carbo efficacy
as single agent

Combination > single agent
CMV > MV

MVAC (1995) > CMV

M-VAC = dose escalated-MVAC
(2001)

M-VAC = GC (2006)
Triplets < Doublets (2010)
2" Jine 10 therapy (2014)

13
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Standard of Care for systemic treatment for
patients with bladder cancer, 2020-2023

JAVELIN 100 study design

+ BSC*
n=350

Treatment-free interval
4-10 weeks Until PD, unacceptable

toxicity, or withdrawal

BSC alone*
n=350

Stratification

+ Best response to 1st-line chemo (CR or PR vs
SD)
* Metastatic site (visceral vs non-visceral)

358 patients (51%) had a PD-L1-positive tumor

Primary analysis populations
« All randomized patients
PD-L1+ population

Secondary endpoints

* PFS and objective response
per RECIST 1.1

* Safety and tolerability

( PROs

All endpoints measured post randomization (after cf r'\’
( pri : N
Avelumab Primary endpoint
10 mg/kg IV Q2W « 0S

Prior standard of care
was chemotherapy
followed by immunotherapy

Powles T, et.al. NEJM 09/2020

Current Standard of Care for systemic
treatment for patients with bladder cancer

58%

OS in the overall population

Median OS (95% Cl), months

71%

Avelumab + BSC 21.4 118.9, 26.1)
BSC alone 14.3 §12.9, 17.9)

Stratified HR 0.69 (95% Cl, 0.56, 0.86)
P<0.001

05 was measured post (after

100
904
80+
® 704
T i
Chemo followed by immunotherapy 3
2 -
Improved survival to almost 2 years = *°
T 40
o
304
204
10
0 T T T T
0 2 4 6 8 1
No. atrisk

the OS analysi

T T t T T T
12 14 16 18 20 22 24

Months

Avelumab +BSC 350 342 318 294 259 226 196 167 145 122 87 65 51
BSC 350 335 304 270 228 186 153 125 105 83 68 55 41

28

d the efficacy boundary based on the alpha-spending function (P<0.0053)

T T T T T T 1
26 28 30 32 34 36 38

39 26 15 11 5 3 0
33 18 12 9 2 1 0

Powles T, et.al. NEJM 09/2020

14
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MADRID OIZIess
2023

Nivolumab plus gemcitabine-cisplatin versus gemcitabine-cisplatin
alone for previously untreated unresectable or metastatic urothelial
carcinoma: results from the phase 3 CheckMate 901 trial

0S final analysis statistical boundaries:
« P value boundary, 0.0311

100 « Critical HR, 0.7980
90 12-month rate:
80 Median OS (95% Cl),
70.2% Treatment Events/patients months

< 70 ; 24-month rate: NIVO+GC 172/304 21.7 I:s.s-ze.a)
~ 1
z2 60 i GC 193/304 18.9 h14.7-22.4)
= | S 46.9%
"..'; 50 162.7% HR (95% CI), 0.78 (0.63-0.96)
3 40 ' : P=0.0171
S
o 30 1 |

20 _ 1 1 y o

104 ! ' - -

1 1
0 T T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60 66
Months
No. at risk

+GC 304 264 196 142 97 69 48 25 15 7 2 0 (van der Heijden et al., 2023)

29
Antibody-drug Conjugates
Nectin-4 Trop-2

* Peripheral neuropathy * Febrile neutropenia

* Rash * Diarrhea

* High blood sugar * Nausea

Oncol. 2020; Loriot Y, et al. Ann Oncol. 2020.

30
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Improving survival with novel combinations
EV-302/KEYNOTE-A39 (NCT04223856)

EV + Pembrolizumab
No maximum treatment cycles
maximur

Dual primary endpoints:

+ PFS by BICR

+ 08

Select secondary endpoints:

+ ORR per RECIST v1.1 by BICR and
investigator assessment

+ Safety

Patient population
« Previously untreated
laimuC

Combining new
. * Eligible for platinum, N=886
anthOdy drug . E\éfLr)n: iﬁhibimr

conjugate with SRt
immunotherapy

Treatment until disease progression per
BICR, clinical progression, unacceptable
toxicity, or completion of maximum cycles

Chemotherapy®
(Cisplatin or carboplatin + gemcitabine)
Maximum 6 cycles

Stratification factors: cisplatin eligibility (eligible/ineligible), PD-L1 expression (high/low), liver metastases (present/absent)

Cisplatin eligibility and assignment/dosing of cisplatin vs carboplatin were protocol-defined; patients received 3-week cycles of EV (1.25 mglkg; IV)
on Days 1and 8 and P (200 mg; IV) on Day 1

Statistical plan for analysis: the first planned analysis was performed after approximately 526 PFS (final) and 356 OS events (interim); if OS was
positive at interim, the OS interim analysis was considered final

IGR, biaded ndependencanealeview ECOG P, EastanConperas Orclogy Grup porianc e GFR, gomsnlaraton i ORR, overal
i44ponge ;S prosteion-ae suival: . randomizaon; RECIST, Ratponse Evauaan Ciria i Suid T

“Moasured by

*Patients with ECOG PS of 2 were required to aiso meet the additonal crieria namumuhm 10 g/oL, GFR =50mLimin, may not have NYHA ciass Il heart faiure
“Maintenance therapy could therapy

Data cutoff: 08 Aug 2023; FPI: 7 Apr 2020, LPI: 08 Nov 2022

Powles et al. Content of this presentation is copyright and responsibiity of the author. Permission is required for re-use.

(Powles et al., 2023)
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Enfortumab vedotin + Pembrolizumab

Overall Survival
Risk of death was reduced by 53% in patients who received EV+P

BN
% 95% Cl

P value

EV+P: 68% confirmed ORR

mOS (95% CI)

- EV+P 442 133(301) | gae8 oonog] 315 months (254NR) 80+ .
- <0.f
o0 Chemotherapy 444 226(509) (0.376-0.562) 16.1 months (13.9-18.3) 704 67.7%
804 60
g = %] %
™ 604 - I
£ s = 40
@ O 3
E 404
L 30 20
S ) PR 1 29.1%
T 0/
ol N 12.5%
04 EV+P Chemotherapy
0 2 4 6 8 10 12 14 16 18 20 2 24 26 28 30 32 34 36 38
Time (months)
Nt ok Median DOR (95% CI) NR (20.2, NR) 7.0(6.2,10.2)

EVsP 442 426 409 304 376 331 270 222 182 141 108 67T 3/ 2 12 8 1 1 1

Data cutoff: 08 Aug 2023

32
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Enfortumab vedotin+ Pembrolizumab

¢ Toxicities: EV+P (N=440) Chemotherapy (N=433)

Overall [o7.0

559 95.6

* myelosuppression (neutropenia) i o
. .« . Alopecia
‘ Skln tOXICIty Maculopapular rash
* Nausea b
. De d i
* peripheral neuropathy B
.. Anemia des 12 Grade > 139 | 34 566
* lung toxicity Newroperia || eve | ot s
Thrombocytopenia | Chemotherapy u 34 05RTY 12

* Toxicity prevention: antinausea IR RPN TERITETIY
Incidence (%)

(Powles et al., 2023)
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Precision Medicine in Bladder Cancer
¥

FGFR

W FGFR3 Mut, TP53 Mut

) | ] PISK B FGFR3 Mut, TPS3 Wild

p i . B FGFR3 Wild, TPS3 Mut

(’ Urothelial \ = W FGFR3 Wild, TP53 Wild
cancer cell .

~~ Tumourgrowth -
[ Survival
Invasion
Metastasis

Nucleus
A ) Activation
(Neuzillat et al, 2012; ,2020) === weer

pTa pTL pT2-4
n=336 n=355 n=207

34
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E I’d af|t| NI b . metastatic urothelial carcinoma with FGFR3 or FGFR2 genetic
alterations and progressed following prior chemotherapy
° FGFR |nhibit0r Dum!ionandTyfeffResanse ) .
* Dose: 8 mg PO daily E— —
. »
¢ TOXICItIeS § .: .. ..'. : Receipt of erdafitinib
. 4 . »
B s » Treatment ongoin;
* Elevated phosphate H = 3 e ——— ——
H : : . - = © Confirmed complete
* Eye/retina side effects s - = e
. i ——— = ) e
* nail changes $Y = =  Complee response
. : E _:' o Stable disease
* Diarrhea i —3 « Progresse disesse
 Dry mouth/dry skin 9 =
* nausea o =
0 g 1‘0 1‘5 Zb
Months
(Loriot et al., 2019)
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Biomarkers in Bladder Cancer

UroA  UroB Gu sceL Infiltrated b Basal  Luminal

PD-L1

Expression markers

Genomics in bladder cancer e
e
Histological characteristics.
MSI B toh | i ons e d Luminol psyike  Basl
. . Prognosis | Good Poor | Intermediate. = Poor = [ Intermediate §
Microbiome :
i H
E
o % 1
Urinary and serum based ctDNA
Squar

Better OS and |Better OS and

Prognosis | DSS than basal | DSS than basal

Papillary |subtype subtype.
Response i 60% of tumours
features toNAC | Responsive | Resistant | odisant

Natur

(Knowles and Hurst, 2014)
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What is ctDNA and why might it be useful?

e REC @
phagocyte 4

CtDNA x>

normal cfDNA  xz<2x

circulating tumor cell

healthy cell

tumor cell

DNA from cancer cells can be
found in blood

™

secretion
Y, (Wong, 2017)

37

Current data for ctDNA in patients with
bladder cancer

CtDNA™:
1.00 HR=1.31
_ 1.00 (95% Cl: 0.77-2.23)
g CtDNA™:
e HR=1.14 ]
i 0.75 (95% Cl: 0.81-1.62) g 075
Individuls + for ctDNA after ¢ z
. ¢ g
surgery had improved cancer § 050 o 2 0s0
H ES] *: 15}
control with treatment 2 R 58 2
2z (95% CI: 0.43-0.79) 5
Z 025 8 025 GIDNA®:
g £ HR = 0.59
& (95% Cl: 0.41-0.86)
0 0
0 10 20 30 40 50 0 10 20 30 40 50
Time (months) Time (months)

No. at risk

— Atezolizumab :I_CtDNA_ 184 144 85 44 184 174 129 57 10

183 170 130 65
116 88 55 25 4
98 54 24 " 1

~— Observation 183 140 90 46

N o o
oo o o
o o o o

— Atezolizumab GIDNA* 116 48 25 13
98 17 10 5

— Observation

Powles et al., 2021

38
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Future clinical trials for patients with
bladder cancer

HCRN GU16-257
GC + Nivo with Selective Bladder Sparing

Gemcitabine +
Cisplatin +

No cystectomy

_ Nivolumab - :
Clinical Restaging
: X 4 cycles Cystectomy
| — Cysto + biopsies
Urine cytology
iy g MRl
DNA sequencing No Clinical

CR Cystectomy

+ Determine association between DDR panel and

“benefit” in cCR patients * Treatment based on patient choice

40

Resources for Patients with Bladder Cancer

1.Bladder Cancer Advocacy Network (BCAN):
1 Website: bcan.org
2 BCAN offers resources, educational materials, and support networks for bladder cancer patients and their families.

2.American Cancer Society (ACS):
1 Website: cancer.org
2 ACS provides comprehensive information on bladder cancer, treatment options, and support services.

3.CancerCare:
1 Website: cancercare.org
2. CancerCare offers free counseling, support groups, and educational resources for cancer patients, including those with bladder cancer.

4.The Bladder Cancer WebCafé:
1 Website: blcwebcafe.org
2. An online community and resource center that provides information, forums, and support for bladder cancer patients and caregivers.

5.The American Bladder Cancer Society (ABCS):
1 Website: bladdercancersupport.org
2. ABCS offers support, information, and advocacy for bladder cancer patients and their families.

6.Patient Advocates for Advanced Bladder Cancer (PAABC):
1 Website: patientadvocatesforabc.org
2 PAABC provides resources and support specifically focused on advanced bladder cancer.

7.Cancer Support Community:
1 Website: cancersupportcommunity.org
2 This organization offers a wide range of services, including support groups, educational programs, and online resources for cancer patients.
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