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Unmet needs and intfroduction to the
management of UTUC



urothelbal carcinoma; UTUC, upper-tract wrothebal carcinoma.

UTUC assessment

Cytology and biopsy

Ureteropyeloscopy

High-grade cytology
confirms UC diagnosis
High-grade biopsy has
good concordance
WiiisRilglelNeleliglellele)Y
(91%)! and is associated
with invasive disease

« Visual assessment of
upper urothelial tract
and renal pelvis

21% of cases are under-staged/under-graded
by visualinspection alone?

1. Brovarn GA, et al. Urclogy . 2007700 252-4.
2. Thampson BH, et al. Urclogy. 20087 1:713-7.



Renal preservation

 Imperative in some cases

- Functional/anatomic, solitary kidney, CKD
- Bilateral disease
- Comorbidity/high surgical risk
+ Elective in others
- Low-grade disease

- Small-volume, high-grade distal ureter fumor

- CR affer neocadjuvant chemothergapy
— Risk of upstaging with delay in RNU

CKD. chronic kidney dizease: CR. compete response; RNU, radical nephroweterectonmy. SeizenT, et al. Hat Rewv Urcl. 201 5;12:155-64.



Infracavitary therapy

« Chemotherapy/immunotherapy delivered via percutaneous nephrostomy or ureteral
catheter

- Mitomycin C, BCG, epirubicin, thiotepa!

« Marker lesion trial is a standard of care for testing activity of new drugs for infravesical
therapy

- Review of 23 studies with > 1,200 patients?
« 30-50% of patients achieved CR
« Highest response rate was achieved with gpaziquone in intermediate-risk disease (67%)
« CRwas associated with longer RFS
« No progression was observed in patients with infermediate-risk disease

1. Carmignani L, et al. Rev Urod. 2013;15:145-53.
BTG, Bacillus Calmetie—Guerin: IFN, interfercn: BFS, recuwence-free survival, 2 Gofit ON. etal. J Urel. 2010183 1578-84



Discussion points

« Intracavitary therapy canreduce the recurrence rate associated with endoscopic
management

* Frequent URS can be a burden fo patients and caregivers
« Infravesical therapy affer URS can reduce the risk of recurrence in the bladder

« Low-grade UTUC does not represent a homogenous population

- Some patients respond well o endoscopic management, others have rapid proliferating
disease

- ldenftifying which pafients require more than endoscopic therapyis challenging

« Infracavitary freatment (chemotherapy or immunotherapy) may be used to reduce
risk of recurrence

URS, uwretercscopy. Personal communication from O Lerner, Or Matinand COr Piercrozio.



Staging, grading, and risk stratification
of UTUC



Two modalities for staging and grading

Imaging'2 Cystoscopy + URS1.2

« CTU can identify filing defect, size, number, + Cystoscopy can confirm clear bladder and assess
infiltration, lymph nodes, and status of bladder capacity if considering psoas hitch or
contralateral kidney Boari flap for a distal ureter tumaor

« CT chest/chest X-ray can rule out metastases and + URS enables biopsy for grading and can also
establish a baseline assess size (better than CT), architecture, and

multifocality

mages provided by Dr Matin.
1. Roupret M, et al. Bur Urod. 20718:;73:111-22
CT. computed tomography, CTU, CT vrography. 2. Mandalapu RS, et al Werld J Urcd. 301 7:35:355-65.




Tumor architecture and biopsy grade are important
determinants of outcome

Endoscopic biopsy performance Technical factors that influence biopsy

+ Biopsy diagnostic yield: 89% adequacy?

« Sensitivity for UTUC: 84% * Use of access sheaths

« Grading concordance between biopsy * Number of samples

and RNU specimen: 69-91%-2 » Biopsy technique

« Proportfion of low-grade tumors « Sessile tumors
subsequently upgraded: 33%!

1. Freund JE, etal. J Endowrodl. 2020:34:907-13.
2. Cuiress ML, et al. BJU Ind. 207121 10:41 4-28.
3. Petros FG, et al. Urc! Cin Horth Am. 207184526784,



Limitations: current methods are inadequate for

clinical staging

« CTimaging may miss 13 disease

- Imaging showed no invasion, but
pathology of RNU specimen indicated

sinus invasion (pT3)

* URS biopsies are superficial and cannoft
reliably rule out invasion or assess depth
of invasion

« Diagnosing “muscle-invasive UTUC" is not
a clinical reality

mages provided by Or Matin,
Petros FG, et al. Urcl Ciin Horth Amn. 2018;45:247-84.



Tools for biopsy and resection

3-F cup biopsyforceps 1.7-F nitinol basket 3-F steel wire basket
Larger specimens can Mainly for renal pelvis or ldeal for larger tumors in

be obtained with the calyces/lower pole and if the ureterand if no

push tfechnique hematuriais present hematuriais present

mages provided by Dr Matin.

Petros FG. ef al. Urc] Chin North Am. 201845267 -84,



The push technique helps obtain larger specimens




What about urinary markers?

« Cytology

- Upper-tfract washing can be valuable as an adjunct 1o
biopsy if performed as selective washing'-

— This can compensate for nondiagnostic/equivocal biopsy!2
- Voided cytology has a limited role in UTUC?S

- Can be only indication of UTCIS
(+ washing with negative high-quadlity URS)?

o ¥ 51 i
— Possibly higher sensitivity than cytology, but less specificity?
- May be used after upper-tfract BCG freatment (predictive)




Risk stratification: EAU criteria

Low-risk disease
Unifocal
Tumorsize< 2 cm

Low-grade cytology
Low-grade URS biopsy
No invasive aspect on CTU

High-risk disease
Multifocal
Tumorsize> 2 cm
High-grade cytology

High-grade URS biopsy
Hydronephrosis

Prior radical cystectomy
for bladder cancer
Variant histology

« Represents “very low-risk™ disease
« Broad consensus

« Indicates low-risk for progression
and good chance of successful
URS management

« Mulfiple criteria intferactions have
not been validated

EAU, Buropean Association of Urclogy. Roupret M, et ol Bur Ursl. 2018:73:1171-22



Preoperative nomogram to predict non-organ-confined
disease (pT3-4, N+)
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Preoperative nomogram to predict disease recurrence
after RNU (patients with high-grade UTUC)
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Risks and benefits of kidney preservation (URS) vs RNU

Risks Benefits

« Upper-tract recurrence: 15-90% « Favorable OS: 35-100%

« Bladder recurence: 12-7/0% « Favorable CSS: 70-100%
« Mulfiple procedures may be required « Preserveskidney function

- Low rate of salvage RNU: 0-30%

C58. cancerspecific survieal OF8, cverall survinveal. SeizenT, et al. Nat Rewv Urcl. 20151 2:155-44.



Discussion points

« Risk of recurrence can be minimized with good endoscopic practice

- Remove/ablate as much of the primary tumor as possible

- Use access sheath fo maximize biopsy sampling, facilitate irigation and multiple maneuvers,
and minimize seeding”

« Indwelling ureteral stents: do they increase recurrence riske

+ Make sure patients are aware of both benefits and risks of kidney-sparing approaches,
including the possible need for muliiple procedures

Persomal communication from Cr Lemer, Cr AMatinand Or Pierorozic.



New and emerging treatment
approaches for low-grade UTUC
and clinical implications



Management principles for low-risk, low-grade UTUC

| 2 3
Treat primary fumor Manage recurrences Recognize low risk of
progression to

high-grade or
metastatic disease




Management options

« RNUis the gold standard and last resort
« Kidney-sparing surgery
Endoscopic management

« Ablation and/or resection
» Ureteroscopy

» Percutaneous approach

Adjuvantintracavitary therapies
« BCG, mitomycin C

Kidney-sparing s. |r~:|+-r1.-
flexible uretero

fa-q n‘n—~r|1c:|lr'

» Retrograde or antegrade
- Chemoablation

= OLYMPUS trial

Close and siringent
follow-up

ingle postoperative dose
infravesica chemotherapy

Figure modified from: Roupeet M, et al. Bur Urel. 2018;73:7111

7311 1-22.
Leowr ll, et al. OnocoTargets Ther. 203013:1-15




Challenges in the management of low-grade disease

Limitations of RNU Issues with endoscopic literature

« Increased risk of. complications, « No RCTs comparing endoscopic
severe renal insufficiency, management with RNU*
cardiovascular events, mortality -+ + Strong selection bias for favorable

+ Risk increases with age’-3 fumor characteristics in many

endoscopically freated groups*

RNU reduces kidney function®

100 « Varation in medical comorbidity and

indication for freatment

&
|

» Biopsy vetrification inconsistent

Limited follow-up (typically <3 years)*

)
=
|

eGFR (mL/min/1.732 m?)
fe
A
|

1. Raman JD. ef al. Urel Cncol. 2071 432:47 22214

. . 2. leldrez C. et al. Urclogy . 201007531520
FTEDF erative FDE"DPETE"I\FE 3. Koaag MG, et al. Bur Urcl. 20710:58:581-7.

RCT, randomized confrolled tnal. 4 Raman D, Park B. Expert Rev Anficancer Ther. 20171 7:545-54.

20




Endoscopic management: literature review

Ureteroscopy, % Percutaneous management, %

22 studies 11 studies
(736 patients) [288 patients)

Owverall mortality 26 21

Disease-specific mortality 7 11
[Foled endoscopic management 24 32 |

Frogression 1o RNU 19 22
W%

Metastatic disease g NE (tumor tractseeding, n= 1}

Complication rate 14 27

Stricturerate 11

MR, not reported. Cufress ML et al. BJU Ind. 201

P ——

|

-
(%

10:614

28.




Challenges with adjuvant intracavitary therapy

« Poor quality and inconsistent efficacy data’
—- Mitomycin C: response rates 35%2
- BCG: response rates 64-100% in CIS2

« Mode of delivery*

— Lack of dwell Tfime
- Need reliable access fo the upper tract

« Complications!-?

1. Carmignanil, et al. Rew Urcl. 2013;15:145-53.

2. Mostafid AH, et al. BIU Int. 2020;125.817-24.

<. Park BH, Jecn 33, Korean J Urco. 2013;54:424-32.
4. Mandadaopu RS et al. World J Urcl. 2017.35:355-45.

C 5. carcinoma in s,



New developments in UTUC: rationale for chemoablation
using mitomycin gel

« Mitomvycin gelis areverse-thermal gel polymer thatis
- Liguid at low temperature
- Solid/gel af body temperature

« Mitomycin gel may promote
- Delivery intfo the upper urothelial tract by conforming to anatomy
- Retention of drug while preventing rapid excretion

1. Fakharn & et al Heliyon. 201 7300870,
2. Eleinmann N, et al. Blodder Cancer. 207195212,
3. Eleinmann N, et al. Lancet Oncol. 2020021 77 6-85.



Mitomycin gel in UTUC: proof of concept

Pre

« Compassionate-use study of mitomycin gel (UGN-101]

* Methods

— 22 patients received &6 weekly instillations of UGN-101 via
ureteral catheter or percutaneous nephrostomy

« Qutcomes in low-grade disease (n = 18)
— CR 44% (8/18)
~ PR 28% (5/18) Post

mages courtesy of Dr | Gregory Wirth.
OR, overallresponzse. kKleinmann N, etal. Blodder Cancer. 20195212,



Phase 3 OLYMPUS ftrial of mitomycin gel in low-grade UTUC

« Design: prospective phase 3, open-label, single-arm tnal in patients with low-grade UTUC

Screening Treatment Follow-up
12 months

Baseline Month3 |13 M2 M12 BNELTLRES
PDE/URS Qgi'L FU2 =i FU4/EOT

« Treatment: 6 weekly instillations of mitomycin gel

* Primary endpoint: CR rafe at Month 3

BOT, end of tnakt FU, follow-up; M, month; PDE, partial differential equation. Kleinmann N, et al. Lancet Cncol. 202021 775685,



OLYMPUS: efficacy of mitomycin gel in low-grade UTUC

Primary disease evaluation resulis n (%)
Complete response 42 (59]
Mo complete response 29 (41)
Fartial response 3 (11}
No response 12 (17)
High-grade disease & (8]
Indeterminate 3 (4]
Unresectable at baseline (n= 34) 20 (59)

| T [T T TN

Froportion of patients with
durable complete response (%)
L

(8

o L S NS P Wy 8 T 2| N AT Y ¥ s o
0 - 2y 3 4 = F & 92 1001112 13 14 15 14
Time since primary disease evaluation(months)
Number ot risk IR - - T rATRIET B - - R - N R | R e ' '
(rrmber consored) (0] (€] (€ (& 19 (1] (12 2 (4 9 {21 {23 (2 (24 (24 {24

+ Most responses were rapid (by Month 3) and durable (~ 1 year)
+ "High-grade"lkely represents survival of high-grade component (vs disease transformation)

kKleinmann N, et al. Lancet Cncol, 2020217 7 5-85.




OLYMPUS: safety of mitomycin gel in low-grade UTUC

TEAEs in 2 15% of patients (n=71)

Grade 1 or 2 Grade 3
Ureteric stenosis 3b 8
UTI 30 3
Hematuria 28 3
Flank pain 27 3
Nauseq 23 l
Dysuria i 0
Renal impairment 18 l
Vomiting 15 4
Abdominal pain 17 l
Hydronephrosis 13 &
Fatigue 15 0

TEAE. treatmentemergent adverse event UTIL, winary fract infection.

Acute kid ney injury
(6% grade 1 or 2, 1% grade 3)

| grade 4 event (urosepsis) was
unrelated to freatment

3 deaths (cerebrovascular
accident, failure to thrive, unknown)
were unrelated to treatment

Most TEAEs occurred after the third
instillation

Most were transient and resolved
sponfaneously or with use of steroids

e R




Other novel developments for low-grade UTUC

Laser ablation Topical chemotherapy
« Thuliumlasers « Combination chemotherapy

« MOSES™and other laser (gemcitabine/docetaxel)
modulation technologies « Maintenanceregimens

Systemic therapies Novel delivery of agents/diagnostics
« Pembrolizumab (bladder cancer) « Targeted molecules
« Erdafitinib (FGFR3 inhibitor) « Nanotechnologies

FSFRA, fibroblast growth factor receptor 3.



Discussion points

« Mitomycin gel represents a new freatment option for patients with low-grade
UTUC

- May help to reduce recurrence rate and number of procedures
- Ureteric sirictures can occur; may be managed with steroids or treatment delay
- May be an option for patients with unresectable disease

- Maintenance: if recurrence occurs during maintenance, options include other
infracavitary chemotherapy agents following tumor ablation

Thiz information discusses offdabel vses of mitomycin gel.

Plea:ze refer to the full prescribing informatiocn. Availoble from:

hitps./farwacaccessdata fda.gov/dregsaifda docsflabelf 20207211 728:0001H. pdf Personal communication fronn Dr Lersner, Or Matinand Or Piercrazio.
S| T



Discussion points (cont.)

« Mitomycin gel could be used potentially as an adjuvant freatment after
endoscopic therapy (off-label use)

« Treatment opftions for patients with a solitary kidney
- High-grade: consider RNU or percutaneous resection with infracavitary BCG

- Low-grade: multiple options are available (percutaneous resection, endoscopic
resection, chemoablation adjuvant therapy)

Thiz infermafion discusses offlabel vses of mitomyein gel.

Pleaze refer to the full prescribing information. Available from:

I'"':5:H\.".ﬁ.".ﬁ.".-:::::eaad:r::l.fda.gwfd*...gs::‘fd::_d&:a{ abedf 2201211 728:0001H. pdf Peronal communication from O Lesner. Oy Matinand Dr Pierorazio.
T N P I  Corstooooonontonond



Discussion points (cont.)

« Approaches to follow-up

- Dr Matin
« |nitial follow-up: URS every 3 months for the first 6 months
« |[f no evidence of disease: switch to imaging only every 3 months for & months
« |f still no evidence of disease: imaging every & months

- Dr Pierorazio
« Follow-up is individualized to each patient
« |f visible tTumor: schedule second URS in 3 months
« |[f no visible tumor: alternating URS and imaging every 3 months

« After | yvear, imaging every &6 months/URS every 12 months

Persomal communication from Cr Lemer, Cr AMatinand Or Pierorozic.



Key messages

« Accurate staging and grading of UTUC is challenging but remains the cornerstone to
identifying appropriate patients for kidney-preserving tfreatments

* The experience of the OLYMPUS trial may bring a resurgence of infracavitary therapy
for patients with low-grade disease; this provides the potential for both chemoablation

and adjuvant freatment in the post-ablation setting, and a real opportunity for kidney
preservation

Thiz infermafion discusses offlabel vses of mitomyein gel.
Pleaze refer to the full prescribing information. Available from:
https:ffawaacaccessdato fdo . govidregsatfda doesflabelf200f 211 728:0000H . pdf



See the supplemental information under the
“Resources” tab for further information on the

endoscopic management of low-grade UTUC,
iIncluding an algorithm to help guide decisions
on care




Thank you for participating in this activity



Ologymd.m.

Education

This activity was developed by Ology Medical Education and
5 supported by educational funding provided by UroGen Pharma.

More educational programs are available on our website:

hitps:.//oclogyeducation.org
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