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Stephanie Chisolm:

Welcome to Bladder Cancer Staging and Standards of Care. How is bladder cancer being treated in
20227 | want to first point out that everyone's bladder cancer diagnosis is very unique and your doctors
are going to work to help understand whether your bladder cancer has spread, what stage is, and how
aggressive it is. Your doctor's going to use this stage and grade to help determine your best treatment
options. When we talk about treatments that are accepted by medical experts as proper treatment for
your type of bladder cancer, meaning your stage and grade, it's really known as the standards of care or
best practices. And BCAN is delighted to welcome from the University of Pennsylvania, the professor of
urology and oncology, Dr. Trinity Bivalacqua. Who's going to share with you how your cancer is typically
staged and what is the best practice for treating the most common types of bladder cancer tumors. Dr.
Bivalacqua is a member of BCAN's scientific advisory board. So Dr. Bivalacqua it's a pleasure. | know you
had a really busy day. Thank you so much for joining us. And I'm going to turn the screen over to you.

Dr. Bivalacqua:

Got it. Thank you. And obviously I'm so happy to do this and be here. | mean, | just counseled a patient
about cystectomy versus more intravesical therapy and giving them the BCAN website. And this is just a
phenomenal organization that I'm so honored to be able to be part of it and help patients, which is
honestly my ultimate goal. Obviously I'm passionate about bladder cancer and have a clinical practice as
well as a research program related around it. So what | was provided by BCAN was some questions that
were proposed prior to this, to me starting. So what I've done to the best of my ability is to weave in a
lot, if not all of those questions into my presentation. So there will

be times when I'm going to talk in very broad strokes and talk a lot

about just generalizations, other times when I'm going to talk Disclosures
about specifics, and | will state and tell you that | can talk more - Grants: NIH ROtand R21, TEDCO Maryiand Innovations Grant,
about it later in the question and answers if you have it. So please NIH SBIR, AUA Care Foundation (mentor).
. « Clinical trials: Aurora, Janssen, Merck.
ask questlons. « Consultant: Biogenesis, Janssen, Urogen

L. i X + Co-Founder: OncoSTING LLC (www.OncoSTING.com)
So this is my title. These are my disclosures. And | really have no

conflict whatsoever as it relates to this presentation.
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So to start off with the presenting
signs and symptoms,
unfortunately, | think the people
in that I'm speaking to today are
unfortunately very aware of these
symptoms. And as we are all
aware gross hematuria, or just
seeing blood in the urine, or even
microscopic hematuria is the most
common presentation of patients
with bladder cancer. What | tell
patients all the time, both men
and in particular women is that
blood in the urine is abnormal and

Presenting signs and symptoms

»Microscopic or gross hematuria is the most common
presentation (75-80%)
»[rritative lower urinary tract symptoms -urinary frequency,
urgency, and dysuria (20-25%)
* More common in patients with high-grade papillary tumors,
CIS, orinvasive disease

»Pelvic pain, obstructive uropathy, hydronephrosis
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needs to be investigated. I'm not

saying that you need to go out and have a PET CT scan, but you do need to see someone that can help
determine why you have blood in the urine.

Irritative symptoms in particular, urinary frequency and pain with urination are also the second most
common symptoms and this goes along with specifically with a form of bladder cancer called CIS, which
we'll discuss. The later really end stage symptoms in patients that present with more locally advanced
disease or higher stage cancer is pain, obstruction of kidneys, where the tumor has grown through the
bladder wall blocking one of the ureters, which are the tubes that drain urine from the kidney so these

are late stage. But really blood in the
urine and painful urination and
increased frequency.

The way we diagnosis is by cytoscopy,
it's just a little telescope that we place
inside the bladder. It allows us to be
able to see stones, outpouching of the
bladder or any tumors. So oftentimes
this is the way that we diagnose it. The
other way is by imaging. Today, a CT
urogram or a CT scan with IV contrast,
it allows us to be able to see the
kidneys, the ureter, as well as the
bladder. You can see here, just an
example of a little mass that's seen
there in the bladder at the base. This is
actually a man. And if you have blood
in your urine, inevitably, especially if
you are seeing blood with your eye,
overwhelming majority of people are
going to get a CT urogram or
endocytoscopy.

Procedure to diagnose Bladder Cancer

» Office cystoscopy identifies:
* Tumors in the bladder

* “velvety patch of erythematous
mucosa” (CIS).

* Stones
* Diverticulum
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Imaging to diagnose bladder cancer

»Imaging of upper tract collecting system
(IVP historically used)
* normal

»CT abdomen and pelvis with IV contrast

* polypoid bladder mass and thickness signs
of potential cancer.
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Now this is where we get into
surgical management. So surgical
management means if a patient is
diagnosed with a tumor in the
bladder, which is thought to be
bladder cancer, the main state
treatment of this and diagnosis,
and this goes to what Stephanie
was talking about in the
introduction, is a transurethral
resection of bladder tumor. You'll
hear people say TUR, TURBT, I've
heard it all. This is where we, once
again, place a scope inside the
bladder. At the end of the scope is
a knife actually that allows us to be

able to scrape, cut, remove tumors.

Surgical Management of Bladder Cancer

» Transurethral resection of bladder tumor (TURBT)
« Configuration (flat, sessile, or papillary)
» Location (trigone, prostate, base, dome, or lateral walls)
* Size
* Number of tumors

* Pathology: stage, grade, LVI, variant histology, depth of
invasion (T1) Bivalacqua AUA Final

Bivalacqua TJ. Surgical Techniques AUA 2017 Plenary Video
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Here you can see what we, as urologists, are actually looking at. We're looking at the configuration of
the tumor. Is the tumor flat? Is it broad based? Does it grow out into the bladder? Is it on a tiny little
stalk? Is it papillary, it looks like a piece of cauliflower or broccoli? Where is the location? Is it in multiple
areas of the bladder? Is it in the prostate, near the prostate, at the sides? How big is the tumor? How
many tumors are there? And when we do this, we're able to map the bladder and send this to our
pathologists, who look at it underneath the microscope and tell us what is the stage? What is the grade?
Is this bread and butter urothelial cancer or is it something called variant histology? What is the depth of
invasion, if there is invasion, and something called lymphovascular invasion, which I'll touch upon

shortly.

So this goes to the
TNM classification

system of all cancers. TNM Classification

This is a system that

represents both the » This system represents the clinical and pathologic staging of

clinical and pathologic

cancer.
staging of cancers. It is . . .
used to determine the > |t is used to determine the extent of disease process of
extent of disease, cncers according to 3 parameters:
according to three * Tumor size (T)
parameters. Sorry, R .
that's a typo there. So Degree of regional spltead to the lymph nodes (N)
what the TNM stands * Presence of metastasis (M)

for is tumor size, the
degree or a regional
spread into lymph
nodes, or N, nodes,
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presence of metastasis

or M. So tumor size. It could be tumor size, a really pathological stage here as it relates to bladder
cancer. So when you look at bladder cancer, this is actually a histology of a tumor




So this is what a tumor looks like underneath the microscope. As you can see, I'll use my mouse here,
you can see these fronds or these papillary projections that are coming from the lining of the bladder

(circled). You could see these beautiful looking
and | call them beautiful, because histologically
they look pretty. You could see that the core of
these papillary tumors, this is where the blood
vessels go to supply blood supply to these tumors
so they grow. If you look at it underneath the
microscope at high power, you can see that this is
a tumor that has these more uniform looking
nuclei that are pretty much uniform with these
abnormal more dysmorphic looking nuclei. And
then you see here where you see a tumor that's
now becoming more aggressive, where you have
these mitotic signals. These are all the things that
pathologists look at underneath the scope. And
here's a nasty looking tumor, that's lost all of its
morphology, it's undifferentiated is the term.

So when pathologists look at this, what they're
looking at is here, which is what are the stage of
the cancer. This is actually from Maggie Knowles.
This is a paper that's a review for in Nature
Reviews and cancer. But | love this slide or this
picture, schematic there, because it really goes to
the crux of staging of bladder cancer. So if you

50X

http://pathology.jhu.edu/bladder/
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look here, you could see that on the left of this black line is actually what is termed non-muscle invasive
bladder cancer and to the right is what is termed muscle invasive bladder cancer. What | can tell you

today is that about 75 to 80% of all patients that are diagnosed with bladder cancer at first presentation
are going to be diagnosed with non-muscle invasive bladder cancer. And about one out four are going to

be diagnosed with muscle invasive disease up front.

When we consider non-
muscle invasive bladder

cancer, it comes in three a
stages or in the TNM stage, T umen
so T for tumor size stage. You T —
can have something called e

CIS or carcinoma in situ. That 8:::‘:

= S o
. . . _ [fomourinvades Tumour invades Tumour invades
is a tumor that is on the lining Corcnoma] [Rerimae w || e
in situ papillary connective tissue 3

REVIEWS

perivesical tissue

of the bladder, on the
mucosa or epithelium. When b _

Grade 2 Grade 3

a pathologist looks at this C punwe

Low grade High grade

+ { 1973 WHO

underneath the microscope,
what they see is a flat lesion.
When we look at this by our

+ { 2004 WHO/ISUP

Margaret A. Knowles and Carolyn D. Hurst. Nature Reviews Cancer. 2015
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eye as urologists, this looks like a red little patch. You will hear urologists say erythematous patch. What
to know about carcinoma in situ of the bladder which is very different than in the skin cancer is that CIS
of the bladder is actually a high grade cancer. So you can see here, the staging of cancer can be low
grade or high grade. All carcinoma in situ lesions are high grade. And if you think about it, what we know
at a molecular level, a genetic level, is that CIS is the precursor lesion to invasive T1 cancers.

If the tumor extends into the first layer of the bladder called the lamina propria, this is the supporting
layer of the bladder mucosa, | mean, then now we're talking about a stage one cancer. By definition, this
is invasive, but it still sits in the non-muscle invasive category because it hasn't penetrated into the
deeper wall or muscle. If we have a papillary tumor, this is termed a superficial, is the previous term that
we uses, superficial papillary tumors. And this is staged as TA. So most bladder cancer patients are going
to be hearing about these stages more than the muscle invasive. Now, if you have muscle invasive
disease, it's categorized into stage two, which means it grows into the inner layer of the muscle or the
outer layer of the muscle. Stage three, it goes beyond the muscle and into the fat surrounding the

bladder. Or stage four is when it goes
into adjacent organs.

And if you look at this once again,
schematically, here are our early stage
cancers right here on the mucosa, CIS,
the papillary tumors are going into the
lamina propria, but then if you have a
higher stage cancer, you could start to
see it growing into the fat, beyond the
fat or into adjacent organs. For men
that's what you see here in this
schematic, that would be the prostate.
And for women, that could be
something like the uterus or cervix.

Now, this is where | think... | work in a
tertiary center, I've always worked in
an academic tertiary center prior to
moving to Penn, | was at Johns
Hopkins. And what we always tell
patients when they come and see us,
and they get very frustrated with this,
but we always say, "Listen, we need to
get your slides reviewed here at Penn
to make certain that the diagnosis is
correct." So why do we do this? | love
this article. This is a article that was
published by the group at Columbia so
Jim McKiernan's group with their GU
pathologists. So these are pathologists
that only look at GU cancers. So if you
come and see me at Penn, you'll hear
me say, "Okay, | need to get your

T2a—\ i
Lamina — 2
propria \.

T

Superficial
muscle

N

——T3a

Ta 4——Serosa
-
Tis s=~—T3b
Pelvic ] . 4 Deep
wall ( muscle
T4b T4a

Prostate

Wong et al Cancers 2021
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Pathology re-review at a tertiary center: Columbia experience

Discrepanc

Characteristic y No Discrepancy
Presence/absence  of  muscularis  in
specimen* 25 (27.5%) | 66 (72.5%)
Number of y P Presence/absence of muscularis invasion® 1(12.1%) | 80 (90.1%)
per patient Patients (n=91)
Presence/absence of secondary histology 12(132%) | 79 (86.8%)
] 35(38.5%)
Presence/absence of carcinoma in situ 26 (286%) | 65 (71.4%)
1 20 (31.9%) ¥ of
invasion 9 (9.9%) 82 (90.1%)
2 18 (19.8%)
Presence/absence of micropapillary features | 9 (9.9%) 82 (90.1%)
3 9 (9.9%) | I
Any treatment altering charecteristic 27(29.7%) | 64 (70.3%)
Table 4: Frequency of multiple discrepancies. Any clinically significant charecteristic™ 56 (61.5%) | 35(38.5%)
Table 3: Discrepancy rates between original review and repeat internal
review in 91 patients (the presence or absence of each characteristic
. N was compared between both pathology reports for cach of 91 patients)
Luisa, etal., J Clin Exp Pathol 2017, 7:1 *Treatment  altering  characteristics. ~ **Clinically  significant

characteristics include all characteristics listed.
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slides reviewed by our pathologist here."

Well, I'm doing that, because our GU pathologists are going to have a very different eye at times than
maybe the local pathologist that's doing all kinds of things like breast cancer, colon cancer, bladder
cancer, prostate cancer. And this is not a criticism of anyone, but subspecialization makes a difference.

| like this because what they showed in this study was is that when these slides were reviewed at
Columbia, 60% of the time, they found that there was a discrepancy actually in the diagnosis of the
pathology of the final path that changed clinical recommendations. So said a different way, when the
pathology slides were reviewed, it provided me as the urologist that's taking care of that patient with
something that changed my recommendation or changed my understanding of their cancer, that meant
that we might treat them a little differently. So it's super important, in my opinion, that you have your
slides read by a specialist that works in GU pathology, just like you go and see a specialist for a second
opinion for management. It's the same thing for pathology.

| put this in here because this

has to do with one of the
questions that | got prior is what
about some molecular markers
to be able to determine if this
will help guide my treatment of
my bladder cancer. I'm going to
intertwine that in every section.
This is actually for non-muscle
invasive bladder cancer. This is Ve bR
work that we did, now | guess e
three years ago. Felipe, who's a
postdoc in my lab, tried to look - R
at molecular markers to see if it :
would change how we

p53

Ki67

Re-review of atypical lesions: molecular markers

6 F. Pederzoli et al.

Pederzoli F et al. Human Pathology 90:1-7, 2019
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approached things like

carcinoma in situ and non-muscle invasive bladder cancer and in reality, it didn't. So we're still not there

as it relates to molecular markers for in particular CIS.

So bladder cancer staging.
Remember we talked about TNM.
So if we look at these overall
survival, this is from SEER-
Medicare Database. So this is
patients that are 65 years or
older. If you have CIS or papillary
tumors, and you have no signs of
cancer and lymph nodes or
spread, then the chances of you
being alive and well at five years
is almost a hundred percent. So
this is early stage so that's a good
thing.

Knowles MAet al,, Nature Reviews Cancer. 2014

Bladder Cancer Staging & Survival

Stage 0 — Stage | — Stage Il — Stage Il — Stage IV —15%
98% 88% 63% 46%

T3a/T3b/T4a
NO
MO

TOis/Ta
NO
MO

T2a/T2b
NO
MO

T4b/Any T /Any T
NO/ N1 to N3/ Any N
MO/ MO / M1

NO
MO

Tumor invades.
. Circulatory System

Non-muscle Invasive
Bladder Cancer (NMIBC)

Muscle Invasive Bladder

Cancer (MIBC) Metastanc Bladder

Cancer

Stage Specific 5 Year Survival: % Penn Medicine




If you have invasive T1, the chances of survival is stage specific survival at five years drops by 10% to
88%, but still very good. Now this is where it gets daunting and scary for a lot of patients, as well as
practitioners and oncologists, is that as soon as you get into stage two, stage three, and in particular
stage four, with signs of cancer spread, we start to see that the stage specific five year survival drops
pretty significantly as the stage goes up.

So our goal is to obviously diagnose patients early and prevent stage progression. If you are diagnosed at
a higher stage, the good news is today in the year 2022, we've got tons more to offer you than we ever
did before. As it relates to staging, once again, I'll go start with non-muscle invasive bladder cancer. As |
said earlier, about the 75, the 80% of all newly diagnosed bladder cancers are non-muscle invasive
bladder cancer. And if you look at how it breaks down, the majority of patients that are diagnosed with
non-muscle invasive bladder
cancer are going to have this
superficial TA tumors. This could
be low grade or high grade,
which I'll go into. About 20%
present with stage one and only “a
10% present with only stage CIS. %
What I'm not telling you in this
slide is that you can have the
combination of TA with CIS, T1
with CIS, TA with T1. Soit's a
little bit more complicated than
this slide presents, but just to
give you an idea. The good news

is the majority of people S
diagnosed with superficial % Penn Medicine

disease.

Epidemiology

More than 70% of all newly diagnosed bladder cancers are non-muscle invasive.

CIs,
0%

Ta,
70%

Now we as urologists and oncologists are going to give recommendations as it relates to guidelines.
Diagnosis and treatment of non-
muscle invasive bladder cancer

guideline that was published in Non-Muscle Invasive Bladder Cancer (NMIBC)
2016, and | will tell you was Risk Strat!fication
updated in 2020, is how we Low F{lsk
manage all of our patients. So Solitary tumor <3m, low grade (LG), Ta.
PUNLMP

one thing that has happened is

. . . . Intermediate Risk
we risk stratify patients that with

recurrence within 1 year, LG Ta

non-muscle invasive bladder LG Ta solitary tumor <3cm, LG Ta multifocal
cancer. So you either have low LG T
risk disease, intermediate risk, or ~High grade (HG) Ta <3cm
. . High Risk
high risk.

HG Ta (>3cm), T1, CIS
Any recurrent HG Ta

Variant histology, LVI, HG prostatic urethra
! I ________________________________________________________|
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Chang S etal. AUA NMIBC Guidelines 2016




Low risk patients are patients that
have low grade superficial tumors
and they're small in size. That's
three centimeters, not meters,
sorry about that. And they only
have one tumor. So these are the
patients that undergo removal by a
TURBT. We put some chemo inside
their bladder and then they don't
need any additional treatment.

However, that is not the majority of
patients that present. A lot of
patients present with this
intermediate risk, which are
patients that have more than one
tumor, which is low grade. They
may be greater than three
centimeters. They could have a
recurrence of their cancer, low
grade, within one year. So these
are the patients that we see a lot in
our practice, and I'll go over how
we treat those. It's the high risk
group that | think gets a lot of
attention appropriately, because
these are the patients that have

NMIBC risk stratification

Low Grade

» A highly heterogenous disease with
varying rates of recurrence and progression.

* Low grade Ta:
— recurrence rate ~ 55%, stage progression ~5%
* High grade T1:

— recurrence rate ~ 50%, ~ 20% progression to MIBC.

» Risk stratification enables personalized treatment decisions.

» Current predictive models are based on the pathologic features
of the tumor but underperform.

|
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Risk Adjusted Surveillance and Follow-up Strategies

33.For a low-risk patient whose first surveillance cystoscopy is negative for tumor, a clinician
should perform subsequent surveillance cystoscopy six to nine months later, and then
annually thereafter; surveillance after five years in the absence of recurrence should be based
on shared-decision making between the patient and clinician. (Moderate Recommendation;
Evidence Strength: Grade C)

34 For an intermediate-risk patient whose first surveillance cystoscopy is negative for tumor, a
clinician should perform subsequent cystoscopy with cytology every 3-6 months for 2 years,
then 6-12 months for years 3 and 4, and then annually thereafter. (Expert Opinion)

35 For a high-risk patient whose first surveillance cystoscopy is negative for tumor, a clinician

should perform subsequent cystoscopy with cytology every three to four months for two years,
then six months for years three and four, and then annually thereafter. (Expert Opinion)

] |
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high grade cancers, CIS T1 are large TA high grade tumors. They get recurrent or multifocal high grade
tumors, and they can have varying histology or high grade cancers in the lining of their prostate. These
are all patients that we're going to treat in a specific way, which I'll review.

So our goal by doing a TURBT is to figure out, is it low grade? Is it high grade? Is it TA? Is it T1? This
allows us to risk stratify patients so we can then make different treatment decisions provided by that
pathological information. So if you are a low risk patient and you get your tumor removed, then the
majority of those patients, we try our best to put in inside your bladder a medication called Mitomycin C
or Gemcitabine in the perioperative period. Once again, I'll review this in a second. Once we've done
that, your surveillance for this is actually pretty straightforward. You then come back for your first
surveillance about three months later, and then we stretch it out to six months, and then do it yearly for
about five years. This is not the majority of patients that we see in practice, but these are the patients
that we feel really comfortable that this is a very indolent type cancer and we can manage this very

effectively.




Patients with intermediate
risk disease are those that
have more tumors, and
we're doing a much more
rigorous surveillance
cystoscopies and urine
tests every three to six
months for two years, and
then every six to twelve
months for the years three
to four, and then annually
thereafter. I'll make the
point that this is an expert

Typical Post-Rx Monitoring

» Cystoscopy g 3 months X 2 years
» Cystoscopy q 6 months X 2 years
» Cystoscopy q 1 year

» Annual imaging — CT urogram

» Cytology with each cystoscopy in intermediate and high risk NMIBC.

» “Molecular” cytology available
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opinion. So if your

urologist does something a little different it's because it's up to essentially your urologist to how they
cater, how they do their surveillance. For high risk patients, we're doing essentially cystoscopies every
three to four months for two years, six months for years three and four, and then yearly thereafter. So
broken down for a high risk patient. This is kind of what you're looking at. You're looking at two years of
pretty intense surveillance cystoscopies then for years three and four, every six months, and then yearly

after that.

One thing that | think gets lost sometimes is that we should be performing CT urograms to look for
potentially cancers that can occur in the upper tracts of the kidney and urinary every year to 18 months.
And in my practice, | do it essentially every 18 months. Cytology is used for patients with intermediate
high risk disease, and molecular cytology is available, but | will tell you today that we really don't know if
these sort of assays or tests, how to really work it into the clinical practice. As it relates to the guidelines,
how do we treat patients with high risk, high grade TA tumors? If you come and see me and you have a

high grade superficial TA tumor, I'm
going to be repeating another
transurethral resection of that tumor
bed within six weeks of that first
TURBT and I'll explain why in a
second. If you have stage one disease
or T1 disease, we recommend that
you should be doing this because the
evidence supports this. This is a
strong recommendation.

So what is the rationale for a re-TUR?
Well, we know that as urologists, we
may think we're good, but we're not
perfect. It's possible that you had an
incomplete resection and there's
residual tumor that has to be
removed. We are looking to
determine that there's no sides of

AUA NMIBC Guidelines

13. In a patient with high-risk, high-grade Ta tumors, a clinician should consider
performing repeat transurethral resection of the primary tumor site within six weeks
of the initial TURBT. (Moderate Recommendation; Evidence Strength: Grade C)

14. In a patient with T1 disease, a clinician should perform repeat transurethral
resection of the primary tumor site to include muscularis propria within six weeks of
the initial TURBT. (Strong Recommendation; Evidence Strength: Grade B)

Rationale of re-TUR

» Incomplete resection, residual tumors

» Upstaging

» Recurrence

* Progression

* Facilitates response to intravesical therapy
» Predictive of outcomes
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higher stage cancer, for example, stage two or higher.

We know that a re-staging exam helps prevent recurrence and potentially progression, if you eradicate
all of the papillary tumors prior to intravesical treatment, and this facilitates a more effective adjuvant
intravesical therapy, which is BCG, our chemotherapy, and some think that it may predict outcomes. So

in my practice, if you have high
risk, non-muscle invasive
bladder cancer, for me, it
doesn't matter if it's high grade
TA or T1 or CIS, you are
undergoing a pathology review
for the reasons | described and
a re-staging exam about four to
six weeks later with using
enhanced cystoscopy, which is
blue light cystoscopy. We do
this because there's strong
evidence to support this.

So what is the evidence? Well,
this is work that was done by a
number of different places. This
is just one example. If you have

My practice

*» High risk NMIBC, including HGTa (all sizes), HGT1 and CIS

» Less debate about HGT1 +/- CIS

» HG(G3)Ta — people may have differing opinions

» Pathology re-review

» Restaging TURBT performed 4-6 weeks after initial TUR and use
enhanced cystoscopy (blue light cystoscopy) for all patients with

high risk NMIBC
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superficial TA high grade cancer, there are reports that upwards of 17 to 67% of patients that undergo
re-staging exam, we still find residual cancer. And more importantly, and this is the reason why we do it,
is that if you have a re-TUR, the risk of recurrence is much lower than if you had no re-TUR. This tells us

that being a hundred percent
certain that we've eradicated
all the cancer in the bladder
prior to intravesical treatment
is super important. This is
actually a nice study that shows
that one of the biggest
predictors of recurrence was if
you only underwent a single
TUR and did not get a re-
staging TUR. This is strong
evidence to support that your
urologist should be performing
re-staging TURBTSs.

HG(G3)Ta

» The number of residual tumors ranged from 17% to 67%

» Upstaging rate 0-8%

» One study showed recurrence rate of 16% (re-TUR) vs 58% (no re-TUR)

— 12 months follow up

> One study showed progression rate of 7% (re-TUR) vs 31% (no re-TUR)

— 48 months follow up

% Penn Medicine

J Natl Compr Canc Netw. 2015 Aug;13(8):1041-6
Eur Urol. 2018 Jun;73(6):925-933




And more importantly, if you have
stage one cancer, this is a study that
is a great example that if you have a
re-TUR in this patient population, we
find upwards of 15 to 20% of patients
actually have muscle invasive bladder
cancer. So what that means is that if
you didn't undergo that re-staging
TUR, we could be under-treating your
cancer. So that's the rationale. This is
actually a randomized controlled trial
that randomized patients with high
grade T1 to one TUR versus a repeat
TUR. And in this randomized
controlled trial, they show that the
recurrence rates are much lower in
those patients that underwent a
repeat TUR. All strong evidence of
why you need to undergo this as a
patient.

If we look at management of non-
muscle invasive bladder cancer, if you
look at low grade cancers, these are
the cancers that right now in the year
2020, we are treating with
intravesical chemotherapy. Prior to
all of the BCG shortages, which we're
all familiar with, we would also use
BCG for low grade intermediate risk,
non-muscle invasive bladder cancer.
However, now we recognize that
chemotherapy is also very effective in
this disease state and therefore we
use chemotherapy. For high grade
cancers, which have a much higher

HG(G3)Ta

Percent Pathology on Restaging TUR
Tumor Type N TO Ta-LG Ta-HG/CIS T1 T2
Ta-LG 215 49 46 5 0 0
| Ta-HG 396 35 0 50 10 5
T 701 22 0 23 25 30
Muscle 421 25 0 31 29 15
No muscle 280 20 0 15 20 45
High risk NMIBC
RFS PFS
A 1B
1 W p—
... single
T 5 S '
: . . £ T
H e Table 2. Multivariate logistic ion analysis for an
N 5'7'_9"3 Re-TUR recurcence during Brest foiomup T
£ L. i O (5% CI)  Value
b = £ Single TUR 21 [13-33 001
o Re-TUR Jm:laeu‘a(ha\qual finding [pTa vs 1] 08— 43]
Grade (high vs low) 12 (081-1.80) 04
plis on initial resection 1/18 (083—168) 04

Time 12 Rasurrance (morte)

o e -

Tima to Progressien (months)

ot of survival in p:

survival. B, progression-fre survival.

curve) vs restagi

ng TUR A,
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NMIBC: Management

» Low Grade Lesions

* Typically, patients are followed with serial cystoscopy and, in the absence of
recurrence, no further therapy is indicated. If multiple recurrences and multi-focality

then recommend treatment.
» High Grade Lesions

« High grade lesions have a far greater propensity for recurrence and progression into

muscle invasion

* The use of intravesical immunotherapy (BCG) is indicated

@ Penn Medicine

propensity for progression, we know that the number one or most effective treatment for this is

intravesical BCG.




What do the AUA guidelines say
about perioperative
chemotherapy? So perioperative
chemotherapy means that if we
believe that the patient has
lower intermediate risk bladder
cancer. So we look in there and
we see this papillary tumor that
we believe is low grade, then we
should consider a single
intravesical installation of
chemotherapy within 24 hours of

AUA NMIBC Guidelines

15. In a patient with suspected or known low- or intermediate-risk bladder
cancer, a clinician should consider administration of a single postoperative
instillation of intravesical chemotherapy (e.g., mitomycin C) within 24 hours
of TURBT. (NOW WE USE GEMCITABINE)

In a patient with a suspected perforation or extensive resection, a clinician
should not use postoperative chemotherapy. (Moderate Recommendation;
Evidence Strength: Grade B)

Chang S et al. AUA NMIBC Guidelines 2016

| |
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your TURBT. The reason why this is done is, once again, strong evidence to show that there is a
significant reduction in recurrence when perioperative chemotherapy is given to patients with low grade
are lower intermediate risk bladder cancer. We oftentimes would use Mitomycin C, but now there was a
trial that was done by Ed Messing that was published now about probably three or four years ago that
showed that Gemcitabine is also effective and actually has a more favorable side effect profile. So this is
what | use in my clinical practice. As it relates to management of intermediate risk non-muscle invasive

bladder cancer, once again,
papillary low-grade tumors, |
think what the guidelines
recommend is Mitomycin C
because there's strong evidence
to suggest and trials that show
that this is very effective in
preventing recurrences of low
grade tumors.

Now, one thing that is
oftentimes not really discussed,
and | think you see it sometimes
on the forums, is that as a
patient in order for Mitomycin C
to be most effective, you to be
dehydrated so you don't want to

Intermediate risk NMIBC: intravesical chemotherapy - Mitomycin C

¢ Alkylating agent, inhibits DNA synthesis

¢ Instilled Qwk for 6 to 8 wks (dose 20 to 60 mg)

¢ Optimization: (1) Eliminate residual urine (2) overnight fasting (3) sodium
bicarbonate to reduce drug degradation (4) concentration of 40 mg in 20 mL

¢ Often used in patients with recurrent multifocal low grade lesions (Ta)

¢ Peri-operative MMC after TURBTa

I
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be drinking a lot of water. You want to alkalize your urine by taking sodium by carbonate. What | tell
patients is get one scoop of baking soda in water and take it prior to coming in to the clinic. It helps
alkalize the urine and allows Mitomycin C to penetrate and be more effective.



So this is what we use for
patients with intermediate
risk, but what scares most
patients is the high risk
group. So if we look at high
risk non-muscle invasive
bladder cancer, we know that
BCG is the first line of
treatment, as | said earlier.
And unfortunately, BCG fails
patients in about upwards of
30% of patients. They are
deemed BCG unresponsive.
So the options at this point
after BCG has failed you, is
things like radical
cystectomy, additional

BCG fails patients in 30% of NMIBC cases

()
o,

New US bladder cancer

cases annually Non-muscle

invasive bladder
cancer, NMIBC.

BCG-unresponsive

Options limited

Deaths in US ! ‘
(cystectomy, intravesical
BCGis 1+ chemotherapy)
New Cases WW line therapy
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chemotherapy inside the bladder or clinical trials. And I'll go over that in detail because | think a lot of
the questions that were proposed really go into that.

But prior to me talking about it, | think it's important that we acknowledged the important work that
was done through SWOG by Don Lamm and colleagues, where he showed that BCG should be given in

an induction course, which is
weekly for six weeks and then
given in a maintenance protocol.
The maintenance protocol is
three months after finishing the
six week induction course, six
months after finishing the six
week induction course, and then
every six months for a total of
three years. The reason why this
is done is because in this trial,
which randomized patients to
BCG induction alone or BCG
induction with this specific
protocol of maintenance showed
that it reduced recurrences in
patients with high risk disease.

BCG Maintenance

» SWOG 8507 Protocol
* 6 week induction, 3 weekly instillations at 3 and 6 months, then
every 6 months for 3 years
* Median recurrence-free survival: 76.8 months (maintenance) vs 35.7
months (control)
* |Improvement in:
Recurrence free survival (60% vs. 41%)
Progression free survival (76% vs 70%)
**Only 16% of patients completed 3 year regimen™

.

Lamm et al. Maintenance bacillus Calmette-Guerin immunotherapy for recurrent TA,T| and carcinoma in situ
transitional cell carcinoma of the bladder:a randomized Southwest Oncology Group Study.] Urol 163 (4); 2000: 1 124-9.
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| think what | always tell patients is that, but what we have to recognize is that this regimen is not easy
on you as a patient and only 16% of patients actually completed this three year regimen. My goal in my
practice is to get you to two years and then we discuss that additional year because | think it's ultimately
a shared decision making at that point. Here is the Kaplan-Meier curves. Patients that got maintenance

had less recurrences as
well as a significant
approval and worsening
free survival so
progression. So if you get
BCG with maintenance and
it is something that is
unfortunately ineffective
and you are deemed BCG
unresponsive, the
guidelines recommend
cystectomy in that patient
population. Why do we
recommend cystectomy?
Because this is a disease,
which is unfortunately at
high risk of progression to

Maintenance BCG: SWOG 8507
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muscle invasive disease, as well as recurrence. So we know that cystectomy is a very effective way to
treat this cancer. However, as all patients and practitioners will point out, it also is a very morbid
operation and a life changing operation.

So what are our options for
treatment at this point? So
as a patient, what are your
options today? Well, thisis a
slide that | actually got from
Max Kates and Sima Porten.
It was actually used at our
recent AUA meeting. | think
it's a nice slide that actually
highlights where the field is
today. What | will tell you is
that in clinical practice, if
you are BCG unresponsive,
you either undergo a
cystectomy, you enroll in a
clinical trial, or you have the
following options. The

Options! for treatment

Guidelines: Cystectomy, Clinical Trial ............ or
Oportuzumab Nadofaragene
Pembrolizumab  Monatox firadenovec Gem/Doce
(Keytruda) *FDA  (Vicineum) (Adstilladrin)  (most often used)
3 month CR CIS 41% 40% 53% = 71% (anytime)
12 month CRCIS 19% 21% 24% 60% (2yr 43%) 56%
12 month CR papillary N/A 50% 44% 62% (2 yr 51%) NA
Duration of CR- responders 24.1mo - 9.7mo 13.9mo 19.2mo
Qwk x 6, then Qwk x6,
Treatment Schedule Q3 wk x 2 years Alot Q3mo x4 yrs monthly maintenance x3
Total Potential Doctor visits
over 2 years (assuming CR) 34 64 16 26 26
G3-5AEs 13% 3% 3.80% 3.3%stoprx 11% (all) No G5
Cystectomy Free 63% = 71% 84.4% 87.5%
Extravesical Disease 3% = 1% 11.6% 1%

*with help from Max kates and Sima Porten
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number one option is the use of pembrolizumab or Keytruda, which is now FDA approved for patients
that have BCG unresponsive CIS or carcinoma in situ. So the only way that you can get this utilized in its
approval by the FDA was for patients that have CIS. Unfortunately, not all patients that have BCG




unresponsive bladder cancer have the presence of CIS. But if you do, what we know is, is that the 12
month complete response rate was 19%.

But unfortunately we still have a lot of patients that are not really benefiting from this treatment.
Vaccinium which has been utilized in multiple clinical trials... Excuse me, not multiple. Clinical trials have
been performed for FDA approval of vaccinium. It has not been FDA approved, but we see at the 12
month mark, it also is doing a little bit better than Keytruda, but still not significantly better.
Nadofaragene which you may have heard is Adstiladrin is also underwent investigation, currently at the
FDA for approval. We are now starting to see in the phase three trial for Adstiladrin, a response rate that
was 24%. So we're getting better, but still once again, room for improvement.

What has happened in the United States today is that we're using something called salvage
chemotherapy or doubling chemotherapy, which is the combination of Gemcitabine and Docetaxel. So
this is where patients are given, and BCG unresponsive, Gemcitabine and Docetaxel in the bladder. And
in the reports from multicenter studies, we're seeing much better response rates in this cohort. Now,
what | need to point out is, is that this was not a randomized controlled trial. This was retrospective
studies that were performed, but this has become the salvage therapy because of the high response
rates, at least in our retrospective studies. And | will acknowledge that | was part of all of this so clearly |
think that this is a good drug combination and the person that started this was Michael Donald.

If you use survey the SUO
urologist that are all part of
BCAN and work with this, Andrew

this is work that was done Gatrielon P
by Andrew Gabrielson,
who's a urology resident at Survey distributed to 982 email addresses
Johns Hopkins, with Max k7 o
Kates, as the PI, we see
that urologists in the
United States today are
really using Gem Doce. So
almost three quarters of
urologists are using this
intravesical treatment and
they're using it in great
quantities. And what we Have you prescribed Intravesical Gemcitabine/D I for the 1t of bladder cancer?
also know is, is that the Hmponses

majority of its use is being -
used in BCG unresponsive

disease, as well as in

intermediate disease,

patients with intermediate

661 report bladder cancer in their
practice

riS k, non-musc I e | nvas iVe How many patients have you prescribed or referred for treatment with intravesical
Gemcitabine/Docetaxel in the last 12 months?
bladder cancer. And what 197 responses
we're now learning is, is o0
. o1
that if you don't have BCG o
@ 21-30

because of the BCG
shortage, it's now being

®>30

@ | do not use this treatment regimen
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used in high risk. So a lot of the questions that | were asked is, "Well, what about something else that we
can use?" Well, right now in the United States, this is something that's being heavily studied and utilized.

I'll shift gears now to enhance
cytoscopy. So what is enhanced
cytoscopy? That's where we, as
urologists, will use one of two
modalities, blue light cytoscopy,
which is something called
Cysview or narrow band imaging.
Both of these are recommended
by the guidelines, both blue light
cytoscopy is something that
should be used and narrow band
imaging may be considered. Why
do we use blue light cytoscopy?

Because when we utilize blue
light cytoscopy in this study that
was published from USC, is that
we were able to detect multiple
tumors that were not seen with
white light. And actually in this
study, we used it after
intravesical BCG. So it helped us
be able to accurately stage and
treat patients with bladder
cancer. So this is why l use it in
my clinical practice.

Another question that was
thrown out, "What about

AUA NMIBC Guidelines

Enhanced Cystoscopy

30.In a patient with NMIBC, a clinician should offer blue light cystoscopy at the time of
TURBT, if available, to increase detection and decrease recurrence. (Moderate
Recommendation; Evidence Strength: Grade B)

31. In a patient with NMIBC, a clinician may consider use of NBI to increase detection
and decrease recurrence. (Conditional Recommendation; Evidence Strength: Grade C)

Efficacy and Safety of Blue Light Flexible Cystoscopy with
Hexaminolevulinate in the Surveillance of Bladder Cancer: A
Phase lll, Comparative, Multicenter Study

Blue Light White Light
20 20 patients
patients (9.1%) (9.1%) First study in which time since the last BCG
administration was reducedto & weeks instead of 90
days to reflectactual clinical practice.
I
Daneshmand S et al. The Journal of Urology 2018; 199:1158-1165. w Penn Medicine 42

molecular subtyping or genomics or molecular profiling of non-muscle invasive bladder cancer?" Well,
right now, I'm sad to say it is not part of our clinical practice. It's still very much in the research arena.
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