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First results from the phase 3 CheckMate 274 trial of adjuvant nivolumab vs placebo in patients
who underwent radical surgery for high-risk muscle-invasive urothelial carcinoma (MIUC).

Dean F. Bajorin, Johannes Alfred Witjes, Jiirgen Gschwend, Michael Schenker, Begofa P. Valderrama, Yoshihiko Tomita,
Aristotelis Bamias, Thierry Lebret, Shahrokh Shariat, Se Hoon Park, Dingwei Ye, Mads Agerbaek, Sandra Collette,
Keziban Unsal-Kacmaz, Dimitrios Zardavas, Henry B. Koon, Matt D. Galsky; Memorial Sloan Kettering Cancer Center,
New York, NY; Radboud University, Nijmegen, Netherlands; Technical University Munich, Munich, Germany, Nectarie
Oncology Center, Craiova, Romania; Hospital Universitario Virgen del Rocio, Seville, Spain; Niigata University Graduate
School of Medical and Dental Sciences, Niigata, Japan, National and Kapodistrian University of Athens, Athens, Greece;
Université d'Angers, Angers, France; Medical University of Vienna, Vienna General Hospital, Vienna, Austria; Samsung
Medical Center, Seoul, South Korea; Fudan University Shanghai Cancer Center, Shanghai, China, Aarhus University Hospital,
Aarhus, Denmark; Bristol Myers Squibb, Princeton, NJ; Icahn School of Medicine at Mount Sinai/Tisch Cancer Institute, New
York, NY

Background: The standard of care (SOC) for patients (pts) with MIUC is radical surgery = cisplatin-
based neoadjuvant chemotherapy (chemo), but many pts are cisplatin-ineligible. There is no
conclusive evidence supporting adjuvant chemo in pts who did not receive neoadjuvant chemo and
in those with residual disease after neoadjuvant cisplatin. This phase 3 trial of adjuvant nivolumab
(NIVO) vs placebo (PBO) in pts with MIUC after radical surgery * neoadjuvant cisplatin (CheckMate
274) aims to address an unmet need in these pts. We report the initial results. Methods: This is a
phase 3, randomized, double-blind, multicenter trial of NIVO vs PBO in pts with high-risk MIUC
(bladder, ureter, or renal pelvis) after radical surgery. Pts were randomized 1:1to NIVO 240 mg Q2W
or PBO for = 1year of adjuvant treatment. Pts had radical surgery within 120 days = neoadjuvant
cisplatin or were ineligible/declined cisplatin-based chemo, evidence of UC at high risk of recur-
rence per pathologic staging, were disease-free by imaging, and ECOG PS = 1. Primary endpoints:
disease-free survival (DFS) in all randomized pts (ITT population) and in pts with tumor PD-L1
expression = 1%. DFS was stratified by nodal status, prior neoadjuvant cisplatin, and PD-L1 status.
Non-urothelial tract recurrence-free survival (NUTRFS) in ITT pts and in pts with PD-L = 1% is a
secondary endpoint. Safety is an exploratory endpoint. Results: In total, 353 pts were randomized
to NIVO (PD-L1= 1%, n =140) and 356 pts to PBO (PD-L1 = 1%, n =142). The primary endpoint of
DFS was met in ITT pts (median follow-up, 20.9 mo for NIVO; 19.5 mo for PBO) and in pts with PD-
L1 = 1%. DFS and NUTRFS were improved with NIVO vs PBO in both populations (Table). DFS
improvement with NIVO was generally consistent across subgroups. Grade 3-4 treatment-related
adverse events (TRAEs) occurred in17.9% and 7.2% of pts in the NIVO and PBO arms, respectively.
Conclusions: NIVO demonstrated a statistically significant and clinically meaningful improvement
in DFS vs PBO for MIUC after radical surgery, both in ITT pts and pts with PD-L1 = 1%. AEs were
manageable and consistent with previous reports. These results support adjuvant NIVO as a new
SOC for pts with MIUC with high risk for recurrence despite neoadjuvant chemo or those ineligible
for and/or declining cisplatin-based chemo. Clinical trial information: NCT02632409. Research
Sponsor: Bristol Myers Squibb.

NIVO PBO HR (CI)
Median DFS (95% Cl), mo  ITT 210 109 0.70 (054-0.89)%; P =
(71-334)  (83-139) 0.0006
PD-L1 = NR (22.0-NE) 10.8 053 (0.34-0A84)b: P=
1% (5.7-212) 0.0004
Median NUTRFS (95%CI),  ITT 246 137 0.72 (0.58-0.89)°
mo (19.2-350)  (84-20.7)
PD-LI=  NR (26.0-NE) 109 0.54 (0.38-0.77)°
1% (5.8-221)
Any-grade TRAEs, n (%) 272 (7175) 193 (55.5)
Grade 3-4 TRAEs, n (%)° 63 (11.9) 25 (1.2)

298.31% C1. "98.87% CI. ©95% CI. “There were 2 deaths due to pneumonitis in the NIVO arm. NE, not
estimable; NR, not reached.
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Socio-environmental conditions associated with geospatial clusters of urothelial carcinoma: A
multi-institutional analysis.

Daniel C. Edwards, Gabrielle R Yankelevich, Paulette C Dreher, Gabriela Narowska, Daniel Kim, Zachariah Taylor,
Sharon H Larson, Meghan Buckley, Laurence H Belkoff Guy T Bernstein; Levine Cancer Institute at Atfrium Health,
Charlotte, NC, Philadelphia College of Osteopathic Medicine, Philadelphia, PA; Main Line Health, Wynnewood, PA, Lankenau
Institute for Medical Research, Main Line Health, Wynnewood, PA

Background: Industrial byproducts and environmental pollutants (IBP/EP) are associated with the
development of urothelial carcinoma (UC). While tobacco exposure (TE) is the major risk factor for
UC, the interaction between sources of IBP/EP and incidence of UC in surrounding communities
has been infrequently explored. We seek to identify high-density microregions of UC prevalence
and spatially-related industrial and environmental risk factors. Methods: We queried a multi-
institutional database for patients diagnosed with UC between 2008-2018. Geocoded addresses
and ArcGIS software were used to calculate the Getis-Ord-Gi* statistic and perform hotspot
analysis on the census-block level to identify UC hotspots. Demographics, clinicopathologic disease
characteristics, and proximity to sources of IBP/EP were compared using Pearson's chi-square and
Student’s T-test. Univariate analyses and multivariable multilevel logistic random-intercept re-
gression models were fitted to test the association between patient and census block-level factors
and living in a UC hot spot. Results: Of 5,080 patients meeting inclusion/exclusion criteria, 148
patients (2.9%) were associated with one of three UC hotspots. In univariate analyses, hotspot
patients were less likely to be tobacco users (OR 0.24, p=0.004) or of white race (OR 0.10, p<<0.001)
and less likely to have higher income (OR 0.73, p=0.005). They were more likely to be associated
with IBP/EP exposure (OR 8.24, p=0.001) (Table). Multivariable analysis confirmed increased
likelihood of residing in a UC hotspot and proximity to high-traffic density (OR >999, p=<0.001)
and sites of IBP/EP contamination (OR 106.90, p=0.009), with decreased likelihood of tobacco use
(OR 0.1, p=0.045) and white race (OR 0.02, p=0.004). Conclusions: Patients residing in geospatial
hotspots of UC prevalence are less likely to be white, higher income or tobacco users and more
likely to reside in proximity to sources of IBP/EP. Further research is necessary to investigate the
interplay between socioeconomic status, race and environmental risk factors in order to better
identify at-risk populations and improve screening, referral, diagnosis and timely intervention.
Research Sponsor: Sharpe-Strumia Research Foundation.

Univariate multilevel logistic regression models (random intercept models).

OR LCL UCL p
Age at Diagnosis (Years) 097 094 102 0.226
Male 044 016 122 0.115
White (Ref=Black, Asian, Hispanic, Other) 010 0.05 0.19 <0.001
Tobacco 024 0.09 0.63 0.004
Industrial/Occupational Exposure 351 022 5630 0376
Any Exposure 8.24 237 28.70 0.001
Live within 1,000 Yards of Traffic Hotspot >999 >999 >999 <0.001
Live within 1,000 Yards of an Industrial Site 8.78 2.44 31.66 0.001

Median Yearly Household Income (in $10,000 Increments) 0.73 0.58 0.91 0.005
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Primary results of EV-301: A phase Il trial of enfortumab vedotin versus chemotherapy in
patients with previously treated locally advanced or metastatic urothelial carcinoma.

Thomas Powles, Jonathan E. Rosenberg, Guru Sonpavde, Yohann Loriot, Ignacio Duran, Jae-Lyun Lee, Nobuaki Matsubara,
Christof Vulsteke, Chunzhang Wu, Mary S. Campbell, Maria Matsangou, Daniel Peter Petrylak; Barts Cancer Centre, Queen
Mary University of London, London, United Kingdom; Memorial Sloan Kettering Cancer Center, New York, NY; Dana-Farber
Cancer Institute, Harvard Medical School, Boston, MA; Department of Cancer Medicine, Institute Gustave Roussy, Université
Paris-Saclay, Villejuif, France; Department of Medical Oncology, Hospital Universitario Marqués de Valdecilla, Cantabria,
Spain; Asan Medical Center and University of Ulsan College of Medicine, Seoul, South Korea; Division of Breast and Medical
Oncology, National Cancer Center Hospital East, Chiba, Japan, Center for Oncological Research (CORE), University of
Antwerp, Integrated Cancer Center Ghent, Ghent, Belgium, Astellas Pharma, Inc, Northbrook, IL; Seattle Genetics, Inc.,
Bothell, WA, Astellas Pharma, Inc, Northbrook, IL, Yale School of Medicine, New Haven, CT

Background: Patients with locally advanced or metastatic urothelial carcinoma (la/mUC) have
poor survival following progression after platinum-containing chemotherapy and PD-1/L1inhibitor
regimens. Enfortumab vedotin (EV) is an antibody-drug conjugate directed to Nectin-4, a cell
adhesion molecule highly expressed in urothelial carcinoma, with remarkable efficacy observed
in a single-arm trial in this setting. This randomized phase Il study (EV-301) was performed to
confirm these findings. Methods: EV-301 (NCT03474107) is a global, open-label phase Ill study of
EV vs chemotherapy conducted in patients with la/mUC who had received a prior platinum-
containing chemotherapy and had disease progression during or after PD-1/L1inhibitor treatment.
Patients were randomized 1:1to receive EV (1.25 mg/kg) on Days 1, 8, and 15 of each 28-day cycle or
investigator choice of standard docetaxel, paclitaxel, or vinflunine chemotherapy. The primary
endpoint was overall survival (0S); secondary endpoints included investigator-assessed
progression-free survival (PFS), objective response rate (ORR), and disease control rate (DCR)
per RECIST v1.1, as well as safety/tolerability. A prespecified interim analysis, which tested OS at an
adjustedi1-sided significance level of P =0.00679, was performed when =285 deaths had occurred.
The results of this interim analysis are presented here. Results: Overall, 608 patients with la/mUC
were randomly assigned to EV (n=301) or chemotherapy (n=307). As of July 15, 2020, 301 deaths
had occurred (EV, n=134; chemotherapy, n=167). After an 1.1 mo follow-up, median OS was
significantly prolonged by 3.9 mo with EV compared with chemotherapy (median OS: 12.9 vs
9.0 mo, respectively; HR=0.70 [95% Cl: 0.56-0.89], 1-sided P =0.001). Additionally, the OS benefit
of EV was retained in the majority of prespecified subgroups. Progression-free survival also was
improved with EV (5.6 mo) vs chemotherapy (3.7 mo) (HR=0.61[95% CI: 0.50-0.75]; 1-sided P
<0.00001). Both ORR and DCR were significantly higher with EV vs chemotherapy (40.6% vs
17.9% and 71.9% vs 53.4%, respectively; 1-sided P <0.001 each). Rates of treatment-related
adverse events (TRAES; 93.9% vs 91.8%), including serious TRAEs (22.6% vs 23.4%), were
comparable between the EV and chemotherapy groups. Rates of grade =3 TRAEs were ~50% in
both groups; decreased neutrophil count (13.4%) and white blood cell count (6.9%) were more
common in the chemotherapy group, and maculo-papular rash (7.4%) was more common in the EV
group. Conclusions: EV is the first therapy to show significant survival advantage over standard
chemotherapy in patients with treatment-experienced la/mUC. With robust clinical benefit and a
tolerable safety profile, EV is a new standard of care for this aggressive disease. Clinical trial
information: NCT03474107. Research Sponsor: Astellas Pharma, Inc., Pharmaceutical/Biotech
Company.
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EV-201 Cohort 2: Enfortumab vedotin in cisplatin-ineligible patients with locally advanced or
metastatic urothelial cancer who received prior PD-1/PD-L1 inhibitors.

Arjun Vasant Balar, Bradley Alexander McGregor, Jonathan E. Rosenberg, Michiel Simon Van Der Heijden, Se Hoon Park,
Jae-Lyun Lee, Michael Roger Harrison, Elisabeth |. Heath, Mark N. Stein, Yohann Loriot, Andrea Necchi, Joyce Leta Steinberg,
Shang-Ying Liang, Eric Kim, Janet Trowbridge, Mary S. Campbell, Daniel Peter Petrylak, Evan Y. Yu; Perlmutter Cancer Center
at NYU Langone Health, New York, NY; Dana-Farber Cancer Institute, Boston, MA; Memorial Sloan Kettering Cancer Center,
New York, NY; Netherlands Cancer Institute, Amsterdam, Netherlands; Division of Hematology-Oncology, Samsung Medical
Center, Department of Medicine, Seoul, South Korea; Asan Medical Center and University of Ulsan College of Medicine, Seoul,
South Korea; Duke Cancer Institute Center for Prostate and Urologic Cancers, Duke University, Durham, NC; Barbara Ann
Karmanos Cancer Institute, Wayne State University, Detroif, Ml; Columbia University Medical Center, New York, NY:
Department of Cancer Medicine, Institute Gustave Roussy, Université Paris-Saclay, Villejuif, France; Fondazione IRCCS
Istituto Nazionale dei Tumori, Milan, Italy; Astellas Pharma, Inc., Northbrook, IL; Seattle Genetics, Inc., Bothell, WA, Seattle
Genetics, Bothell, WA, JTrowbridge, Edmonds, WA, Yale School of Medicine, New Haven, CT; Division of Oncology, Department
of Medicine, University of Washington, Seattle, WA

Background: Cisplatin (cis)-ineligible, platinum-naive patients (pts) with locally advanced or
metastatic urothelial carcinoma (la/mUC) who progress on/after PD-1/L1 inhibitors (PD-1/L1-i)
have a poor prognosis and few treatment (tx) options. Enfortumab vedotin (EV) is an antibody-drug
conjugate directed against Nectin-4, an immunoglobulin-like cell adhesion molecule highly
expressed in UC. EV-201 (NCT03219333) is a pivotal, single-arm, 2-cohort study of EV in la/
mUC; Cohort (C) 1 data led to FDA accelerated approval of EV in adult pts with la/mUC who
previously received a PD-1/L1-i and a platinum-containing chemotherapy in the neoadjuvant/
adjuvant, la/mUC setting. Here, we present the primary analysis from C2: cis-ineligible pts with
prior PD-1/L1-i and no prior platinum for la/mUC. Methods: Pts in this open-label, multicenter,
multinational study received 1.25 mg/kg EV on Days 1, 8, and 15 of each 28-day cycle. Primary
endpoint was confirmed objective response rate (ORR) per RECIST 1.1 by blinded independent
central review (BICR). Secondary endpoints were duration of response (DOR), progression-free
survival (PFS), overall survival (0S), and safety. Results: As of 08 Sep 2020 (data cutoff), 91 pts
were enrolled and 89 treated in C2. Pts were elderly (median age: 75 y [range: 49-90]) with
comorbidities, including moderate/severe renal impairment. Pts were cis-ineligible at study entry
due to CrCl < 60 mL/min (66%), Grade =2 hearing loss (15%), or ECOG PS 2 (7%); an additional
12% met =1 criterion. The primary tumor site was in upper tract in 43%; 79% had visceral mets,
including 24% with liver mets. Median (m) tx duration was 6.0 mo (range: 0.3 - 24.6). Confirmed
ORR per BICR was 52% (95% Cl: 40.8-62.4), including 20% CR among treated pts. mDOR was 10.9
mo (95% Cl: 5.8-NR). mPFS and mOS were 5.8 mo (95% CI 5.0-8.3) and 14.7 mo (95% C110.5-18.2),
respectively. Most common all-grade tx-related AEs were alopecia (51%), peripheral sensory
neuropathy (47%), and fatigue (34%). Tx-related AEs of interest included rash (61% all grade,
17% =G3), peripheral neuropathy (54% all grade, 8% =G3), and hyperglycemia (10% all grade,
6% =G3). Four deaths were reported as tx related by investigators, all in pts =75 y with multiple
comorbidities: 3 events =30 d of first EV dose in pts with BMI =30(acute kidney injury, metabolic
acidosis, and multiple organ dysfunction syndrome) and 1 event > 30 d after last dose (pneumo-
nitis). Conclusions: In EV-201 C2, the majority of platinum-naive, cis-ineligible la/mUC pts who
progressed on/after PD-1/L1-i achieved durable responses to EV, with 1/5 achieving CR. PFS and OS
were encouraging. Safety was consistent with the previously reported AE profile of EV, within the
context of a patient population with advanced malignancy and comorbidity. These data show the
potential for EV as a non-platinum option following PD-1/L1-i. Clinical trial information:
NCT03219333. Research Sponsor: Seagen Inc.
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Cost-effectiveness analysis of pembrolizumab for BCG-unresponsive carcinoma in situ of the
bladder.

Vidit Sharma, Kevin Wymer, Christopher Saigal, Karim Chamie, Mark S. Litwin, Vignesh T. Packiam, Matthew Mossanen,
Lance C. Pagliaro, Bijan J Borah, Stephen A. Boorjian; UCLA Department of Urology, Los Angeles, CA; Mayo Clinic Minnesota,
Rochester, MN; University of California Los Angeles, Los Angeles, CA; Institute of Urologic Oncology (IUO), Department of
Urology, David Geffen School of Medicine at UCLA, Los Angeles, CA; University of California, Los Angeles, Department of
Urology, Los Angeles, CA; Mayo Clinic, Rochester, MN; Brigham and Women's Hospital, Boston, MA

Background: Patients with BCG-unresponsive carcinoma in situ (CIS) are treated with radical
cystectomy (RCx) or salvage intravesical chemotherapy (SIC). Recently, the FDA approved
pembrolizumab for BCG-unresponsive CIS +/- papillary tumors. Given the costs and toxicities
of pembrolizumab, it remains unclear whether its benefits are sufficient to warrant widespread use
for BCG-unresponsive CIS. To that end, we conducted a cost-effectiveness analysis comparing
pembrolizumab with RCx and SIC (using gemcitabine-docetaxel as the prototypical regimen) for
patients with BCG-unresponsive CIS. Methods: A decision-analytic Markov model compared
pembrolizumab, SIC (with gemcitabine-docetaxel), and RCx for patients with BCG-unresponsive
CIS +/- papillary tumors who are RCx candidates (index patient 1) or are unwilling/unable to
undergo RCx (index patient 2). Each treatment option was a Markov node containing distinct
variations of the following health states: surveillance, recurrence, progression to MIBC, progres-
sion to metastasis, treatment toxicity, and death. Incremental Cost-Effectiveness Ratios (ICERS)
were compared using a willingness-to-pay threshold of $100,000/Quality-adjusted life year
(QALY). The model used a US Medicare perspective with a 5-year time horizon for the base case.
One-way and probabilistic sensitivity analyses were performed for all model parameters. Results:
For index patient 1, pembrolizumab was not cost-effective vs. RCx (ICER $1,403,008) or SIC (ICER
$2,011,923). One-way sensitivity analysis revealed that pembrolizumab only became cost-effective
relative to RCx with a > 93% price reduction. Relative to RCx, SIC was cost-effective for time
horizons < 5 years and nearly cost-effective at 5 years (ICER $118,324). One-way sensitivity
analysis revealed that SIC became cost-effective relative to RCx if its risk of recurrence or
metastasis at 2 years was less than 55% or 5.9%, respectively. For index patient 2, pembrolizumab
required > 90% price reduction to be cost-effective vs. RCx (ICER $1,073,240). Probabilistic
sensitivity analyses revealed that pembrolizumab was unlikely to be cost-effective even at high
willingness-to-pay thresholds. Further sensitivity analyses found that no two-way combination of
extrapolated values resulted in pembrolizumab being favored over RCx or SIC for either index
patient. Conclusions: Based on decision-analytic Markov modeling of treatment options for
patients with BCG-unresponsive CIS, pembrolizumab was unlikely to be cost-effective
without a > 90% price reduction. While both RCx and SIC were more cost-effective than
pembrolizumab, further studies may validate the cost-effectiveness of gemcitabine-docetaxel
relative to RCx if the recurrence and metastasis thresholds are met. Overall, our model supports
the preferential use of RCx and SIC over pembrolizumab for BCG-unresponsive CIS. Research
Sponsor: VA Health Services Research and Development Fellowship Program supported Vidit
Sharma.
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Phase Il study of gemcitabine and split-dose cisplatin plus pembrolizumab as neoadjuvant
therapy prior to radical cystectomy (RC) in patients with muscle-invasive bladder cancer
(MIBC).

Tracy L Rose, Michael Roger Harrison, Allison Mary Deal, Chelsea K. Osterman, Sundhar Ramalingam, Young E. Whang,
Blaine Y Brower, Marc Bjurlin, Angela B. Smith, Matthew E. Nielsen, Hung-Jui Tan, Eric M. Wallen, Daniel J. George, Tian Zhang,
Anthony Drier, William Y. Kim, Matthew 1. Milowsky; The University of North Carolina at Chapel Hill (UNC-CH) School of
Medicine and UNC Lineberger Comprehensive Cancer Center, Chapel Hill, NC; Duke Cancer Institute Center for Prostate and
Urologic Cancers, Duke University, Durham, NC: Lineberger Comprehensive Cancer Center at University of North Carolina at
Chapel Hill, Chapel Hill, NC; Division of Oncology, Department of Medicine, University of North Carolina at Chapel Hill, Chapel
Hill, NC; Duke Cancer Institute, Durham, NC; University of North Carolina at Chapel Hill, Chapel Hill, NC; University of North
Carolina Department of Medicine, Division of Hematology/Oncology, Chapel Hill, NC; University of North Carolina, Chapel Hill,
NC: UNC Lineberger Comprehensive Cancer Center, Chapel Hill, NC

Background: Cisplatin-based neoadjuvant chemotherapy is standard of care in MIBC with im-
proved pathologic response and overall survival (OS) compared to RC alone. Pembrolizumab
(pembro) is active in high-risk non-muscle invasive and metastatic bladder cancer and is generally
well tolerated. This phase Il trial evaluated the safety and efficacy of gemcitabine and split-dose
cisplatin (GC) + pembro as neoadjuvant therapy prior to RC (NCT02690558). Methods: Patients
with clinical T2-4a NO/X MO urothelial carcinoma of the bladder eligible for RC were enrolled.
Patients received pembro 200mg on day 1 with cisplatin 35mg/m? and gemcitabine 1000mg/m? on
days 1 and 8 every 3 weeks for 4 cycles, followed by RC within 4-8 weeks. The first 6 patients
received full-dose cisplatin (7Omg/m? on day 1) and a lead-in pembro dose; this schedule was
discontinued for excess toxicity. Primary endpoint was pathologic downstaging rate ( < pT2) with
the null and alternative hypothesis rates = 35% and 55%, respectively. Secondary endpoints were
toxicity, pTO rate, event free survival, and OS. Exploratory objectives include association of
response with molecular subtype and post-treatment changes in immune microenvironment
(predicted neoantigens, immune gene expression, and T cell receptor repertoire). Results: Be-
tween May 2016 and July 2020, 39 patients were enrolled (72% cT2, 23% ¢T3, 5% cT4a) with a
median age of 66 and 82% male. Patients received a median of 4 cycles of therapy. All patients
underwent RC except one who declined but is included in intention to treat analysis. Rate of <
pT2NO was 56% (22/39) and pTONO rate was 36% (14/39). Most common adverse events (AEs) of
any grade were thrombocytopenia (29/39; 74%), anemia (27/39; 69%), neutropenia (26/39;
67%), and hypomagnesemia (26/39; 67%). Most common grade 3/4 AEs were neutropenia (16/39;
41%), thrombocytopenia (13/39; 33%), febrile neutropenia (5/39; 13%), and anemia (4/39; 10%).
One patient had new onset type 1diabetes mellitus with ketoacidosis related to pembrolizumab and
no patients required steroids for immune-related AEs. Nine patients (23%) discontinued GC +
pembro due to AEs, including 4 of the 6 patients who received full-dose cisplatin with pembro lead-
in. Survival data are not yet mature and correlative studies are ongoing. Conclusions: Neoadjuvant
GC + pembro was generally safe and met its primary endpoint for improved pathologic down-
staging. Correlative analyses are ongoing. Additional investigation of this combination is war-
ranted. Clinical trial information: NCT02690558. Research Sponsor: Merck, U.S. National Institutes
of Health.
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A phase Il trial of risk enabled therapy after initiating neoadjuvant chemotherapy for bladder
cancer (RETAIN BLADDER): Interim analysis.

Daniel M. Geynisman, Philip Abbosh, Eric A. Ross, Matthew R. Zibelman, Pooja Ghatalia, Fern Anari, Katherine Ansel,
James Ryan Mark, Lambros Stamatakis, Jean H. Hoffman-Censits, Rosalia Viterbo, Eric M. Horwitz, Mark A Hallman,
R. Katherine Alpaugh, Richard E. Greenberg, Marc C. Smaldone, Robert Guy Uzzo, David Chen, Alexander Kutikov,
Elizabeth R. Plimack; Fox Chase Cancer Center, Philadelphia, PA; Department of Urology, Thomas Jefferson University,
Philadelphia, PA; MedStar Health, Washington, DC; Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins,
Baltimore, MD; Fox Chase Cancer Center-Temple University Health System, Philadelphia, PA

Background: Cisplatin-based neoadjuvant chemotherapy (NAC) followed by cystectomy (Cx) or
chemoradiation (CRT) is the standard of care for urothelial carcinoma (UC) pts with muscle
invasive bladder cancer (MIBC). Both Cx and CRT have potential short and long-term toxicity and
QOL implications. Mutations in DNA damage repair/response genes are associated with pathologic
downstaging after NAC. Methods: We conducted a phase Il, multi-institutional clinical trial
(NCTO2710734) to evaluate a risk-adapted approach to treatment of MIBC. Pts with cT2-
T3NOMO UC of the bladder, ECOG PS 0-1and CrCI=50 mL/min, underwent NAC with accelerated
methotrexate, vinblastine, doxorubicin, and cisplatin (AMVAC). Pre-NAC TURBT specimens were
sequenced (Caris Life Sciences) for mutations (pathogenic or VUS) in ATM, ERCC2, FANCC or RBI.
Pts with at least one mutation and no clinical evidence of disease by restaging TUR and imaging
post-NAC began pre-defined active surveillance (AS). Remaining pts underwent bladder-directed
therapy: intravesical therapy ( < cT2 post-NAC), CRT or Cx. The primary endpoint was metastasis-
free survival (MFS) at 2 years which is not mature. We herein report key interim results of clinically-
meaningful intermediate endpoints. Results: Seventy-one (ITT) pts were enrolled over 33 months
at four academic centers. Median age was 70 years (47-83), 74% were male, 92% Caucasian, 81%
ECOG PS 0 and 79% cT2. 90% completed 3 cycles of NAC and with 17% grade 3-4 TRAEs and one
death during AMVAC. At the time of data cut-off (September 11, 2020), for the ITT pts, 32 pts have
had a Cx, 5 underwent CRT and 7 underwent intravesical therapy, at some point during the trial.
Thirty-three pts (46%) had a mutation of interest and 28 pts (39%) started AS (2 of the 28 pts on
AS did not have a mutation but elected to start AS after achieving cTO post AMVAC). 76% of those
with a mutation were cTO at post-NAC TURBT. With a median follow-up of 14.9 mo (range: 3.1-35.3
mo), 14 AS pts recurred (50%). Of the 14 recurrences, 2 recurred with locally advanced or
metastatic disease and have died, 5 had MIBC with one eventual metastatic recurrence, and 7
had NMIBC. Six (14%) non-AS pts have died. Out of the 40 pts who did not go to upfront Cx [AS (N =
28), CRT (N = 5), intravesical tx (N = 7)], 3 (7.5%) (all in the AS group) went on to Cx later. The
bladder preservationrateis 55% for ITT pts and 89% for the AS group. Inthe AS cohort, mutations
were seen in RB1(50%), ATM (42%), ERCC2 (31%), FANCC (4%) with lowest rate for recurrence in
ERCC2 (25% recurrence) vs RB1(62% recurrence). Conclusions: Interim results of a phase Il trial
of risk enabled therapy utilizing a selection of clinical and genomic factors in pts with cT2-T3 MIBC
demonstrates a 50% rate of any UC recurrence and a 11% rate of locally advanced/metastatic
disease in the AS group. 89% of AS pts have retained their bladder. Follow-up continues for the
primary endpoint of 2-year MFS. Clinical trial information: NCT02710734. Research Sponsor: Fox
Chase Cancer Center.
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Phase Il clinical study of concurrent durvalumab and radiation therapy (DUART) followed by
adjuvant durvalumab in patients with localized urothelial cancer of bladder: Results for primary
analyses and survival. BTCRC-GU15-023.

Monika Joshi, Matthew Kaag, Leonard Tuanquin, Jason Liao, Deepak Kilari Hamid Emamekhoo, Alexander Sankin,
Suzanne B Merrill, Hong Zheng, Sheldon L. Holder, Joshua Warrick, Ralph J. Hauke, Benjamin Adam Gartrell,
Mark N. Stein, Joseph J. Drabick, David Degraff, Yousef Zakharia; Penn State Cancer Institute, Hershey, PA; Penn State
Health Milton S. Hershey Medical Center, Hershey, PA; Penn State Hershey Cancer Institute, Hershey, PA; Medical College of
Wisconsin, Milwaukee, WI: University of Wisconsin School of Medicine and Public Health, Madison, WI: Montefiore Medical
Center/Albert Einstein College of Medicine, Bronx, NY: Pennsylvania State University College of Medicine, Hershey, PA;
Nebraska Cancer Specialists, Omaha, NE; Columbia University Medical Center, New York, NY; Department of Medicine, Penn
State Health Milton S. Hershey Medical Center, Hershey, PA; University of lowa, lowa City, IA

Background: Bladder cancer (BC) patients (pts) who are cisplatin ineligible/unfit for surgery, or
locally advanced and unresectable have limited treatment options. DUART investigates if the
combination of radiation therapy (RT) and checkpoint inhibitor, durvalumab (durva) is safe and
effective in these pts. We recently reported that the combination was safe, tolerable and disease
control rate (DCR) was 92% post durvaRT. Here we present interim efficacy data of our phase Il
study. Methods: Pts with pure or mixed urothelial bladder cancer (T2-4 NO-2 MO) were enrolled if
their tumor was unresectable (35%), were unfit for surgery (50%) and/or cisplatin ineligible
(89%). Primary endpoints: a) PFS at 1-yr b) DCR post adjuvant durva; Secondary endpoints: a) CR
post durvaRT b) median PFS c) median OS. Pts were treated with durva 1500mg) Q4 wks x2 doses
along with definitive RT (64.8Gy, 36 fractions over 7 wks) to the bladder and involved nodes
followed by adjuvant durva Q4 wks x 1 yr. Response was evaluated with CT scan and cystosco-
py+biopsy. Sample size was based on assumption that this regimen would increase 1yr PFS by 25%
compared to RT alone (50% to 75%); we assumed DCR of 75%. A total of 26 pts were needed to
reach a statistical power of at least 80% at one-sided alpha of 5% and to allow for 10% drop out
rate. Results: Twenty-six pts (19 males, 7 females) were enrolled, median age 74 yr (51-94). Sixty
two percent of pts had >T2 disease, 31% had positive lymph nodes; 62% with unresectable tumor
or were unfit for surgery due to comorbidities. At data cut off (9/30/2020) 20/26 pts were
evaluable for DCR post adjuvant durva (3 pts with CR post durvaRT, did not get adjuvant therapy; 1
pt withdrew after 3 cycles for adjuvant durva and was on f/u with unconfirmed CR; 2 pts are still on
adjuvant durva) and 25/26 for PFS and all 26 pts for OS. Post completion of adjuvant durva, DCR
was seenin 70 % (14/20 with 10 CR; 3 PR; 1SD; 6 PD). One-year probability of PFS was 73% (95% ClI
56.4%, 94.4%), median PFS was 18.5 months. One-year OS probability was 83.8% (95% CI 70.4%,
99.7%) with two-year OS probability of 76.8 (95% Cl 60.2%, 98%). Median OS has not been
reached. We did not observe any correlation between clinical outcome and baseline tumor PD-L1
expression. Conclusions: DurvaRT followed by adjuvant durva demonstrated promising efficacy
with 1-year PFS probability of 73%, 1- year OS probability of 83.8% and DCR of 70% in MIBC and
locally advanced BC pts with comorbidities. Results will be updated prior to the final presentation.
Efficacy was also seen in node (+) pts which led to the design of prospective randomized NCTN
study. Induction chemo followed by chemo+durvaRT+ adjuvant durva vs. chemoRT combination is
being evaluated in the ongoing EA8185 clinical trial (ECOG-ACRIN/NRG study) for node (+) BC pts.
Clinical trial information: NCT02891161. Research Sponsor: AstraZeneca.
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Impact of equal access healthcare on race disparities in bladder cancer.

Nikhil V. Kotha, Abhishek Kumar, Edmund M. Qiao, Daniel R. Cherry, Vinit Nalawade, A. Karim Kader, Rana R. McKay,
Tyler Francis Stewart, Brent S. Rose; University of California, San Diego, La Jolla, CA; University of California San Diego,
Moores Cancer Center, La Jolla, CA

Background: Outcomes in bladder cancer are disproportionately worse for black patients com-
pared to white patients. We hypothesize these disparities arise in part due to differences in access
to healthcare and therefore may be mitigated in an equal access healthcare system, such as the
Veterans Affairs' (VA) system. Here, we examine outcomes by race for patients with bladder
cancer within the VA system and then compare these outcomes to those in the Surveillance,
Epidemiology, and End Results (SEER) database. Methods: We performed a retrospective cohort
study using VA Informatics and Computing Infrastructure (VINCI) and SEER. We included all
patients diagnosed with bladder cancer, American Joint Committee on Cancer (AJCC) stage 0-4
diagnosed between 2000 and 2018. Endpoints of overall survival (OS), bladder cancer-specific
survival (BCS), and non-bladder cancer-specific survival (NCS) were evaluated in multivariable Cox
and Fine-Gray models. Results: Using the VA dataset, we identified 36322 veterans (9.0% black,
91.0% white) with bladder cancer. Black veterans were more likely to have more comorbidities,
reside in zip codes with lower median income and education levels, and present with higher stage
disease (AJCC stages 2-4) than white veterans (23.3% vs 19%). In multivariable models accounting
for disease stage among other covariables, there were no statistically significant differencesin any
survival endpoint (Table). Using the SEER dataset, we identified 130998 patients (5.9% black,
94.1% white) with bladder cancer. In similar multivariable models, SEER's black patients had
statistically significant inferior outcomes in all survival endpoints compared to SEER's white
patients (Table). Conclusions: While racial disparities for patients with bladder cancer in the SEER
database were observed, no differences in survival outcomes between black and white patients
were observed inthe VA healthcare system. Of note, black veterans presented with more advanced
stage, suggesting a delay in diagnosis or a more aggressive cancer phenotype compared to white
patients. Our findings underscore the need to bridge healthcare disparities across diverse racial
groups. Our study highlights the beneficial impact of an equal access healthcare system in reducing
financial and social barriers to healthcare to counteract racial health disparities. Further research
is required to delineate these disparities and guide appropriate screening strategies. Research
Sponsor: U.S. National Institutes of Health.

Summary of race (Black vs White) hazard ratios in multivariable models in VA dataset
compared to SEER dataset.

Race Black vs White Hazard Ratios

VA Dataset SEER Dataset
Survival Endpoints HR (95% Cl) P value HR (95% CI) P value
Overall Survival 100 (0.94-1.07)  0.89 132 (1.28-1.38) << 0.0001*
Bladder Cancer-Specific Survival 101 (0.92-110) 090 131 (1.26-1.38) << 0.0001*
(

Non-Bladder Cancer-Specific Survival 0.96(0.90-1.04) 032 118 (112-125) < 0.0001*
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Racial differences in aneuploidy in high-grade muscle-invasive bladder cancer.

Adeel M Khan, Sarah C Markt, Lorelei A Mucci, Konrad H. Stopsack; Beth Israel Deaconess Medical Center/Harvard Medical
School, Boston, MA; Case Western Reserve University, Cleveland, OH; Department of Epidemiology, Harvard T.H. Chan School
of Public Health, Boston, MA; Department of Medicine, Memorial Sloan Kettering Cancer Center, New York, NY

Background: Bladder cancer is marked by racial disparities in stage at presentation, treatment,
and survival. It is unknown how somatic tumor genomes differ by race. Tumor aneuploidy, defined
as aberrant counts of chromosome arms, is pervasive in tumors including bladder cancer. Its
associations with race are incompletely understood. We sought here to characterize the relation of
race with aneuploidy in high-grade muscle-invasive bladder cancer. Methods: To quantify how
aneuploidy differs by race, we leveraged the cohort of patients with high-grade, muscle-invasive
bladder cancer from The Cancer Genome Atlas. Chromosome arm gains and losses were identified
based on Affymetrix SNP 6.0 arrays (Taylor 2018). We focused on aneuploidy burden defined as the
count of chromosome arms altered by gains and losses per tumor, which was based on both pand g
chromosome arms of all autosomes except for acrocentric autosomes (g arms only) and ranged
from O to 34 altered chromosome arms. We used multivariable linear regression to obtain mean
differences and 95% confidence intervals (Cls) in the number of altered chromosome arms
between self-reported racial groups, adjusting for demographics (sex, age at diagnosis, smoking
status) and tumor characteristics (grade, histology). We also evaluated associations between race
and number of altered chromosome arms stratified by papillary/non-papillary histology and sex.
Results: Of 362 participants, 315 self-identified as White (87%), 25 as Asian (7%), and 22 as Black
(6%). 73% were men, 21% were current smokers, and 52% former smokers. Median age at
diagnosis was 69 years (interquartile range [IQR]: 61to 76). Asians and Blacks tended to be younger
at diagnosis than Whites, with more never-smokers among Asians. More profiled tumors were of
papillary histology among Asians (44%), and fewer among Blacks (18%), than among Whites
(30%). Aneuploidy burden was high overall (median, 14 altered chromosome arms; IQR: 8 to 19);
only 17% of tumors had five or fewer altered chromosome arms. Compared to Whites, aneuploidy
burden overall was similar in tumors from Asians (adjusted mean difference, -2.3 fewer altered
chromosome arms; 95% ClI: -5.4 to 0.9) and Blacks (-1.7; 95% Cl: -5.1to 1.7). Asian race appeared
more strongly associated with lower aneuploidy burden in non-papillary tumors (-3.9 altered
chromosome arms; 95% Cl: -7.7 to -0.1) than in papillary tumors (-0.3; 95% Cl: -5.6 t0 5.0), and in
men (-3.5; 95% CI. -7.0 to 0.1) than in women (-0.8; 95% CI: -6.8 to 5.2). Conclusions: These
findings suggest potential differences in aneuploidy burden between Asians and Whites among
high-grade muscle-invasive bladder cancers. They also highlight a need for validation in cohorts
that are more racially diverse and have a well-defined source population (study base) with detailed
data on cancer risk factors and histopathology. Research Sponsor: Harvard-MIT Bridge Project.
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A multicenter, retrospective study on impact of immunotherapy in urothelial carcinoma with
bone metastases (Meet-Uro01 Study).

Patrizia Giannatempo, Laura Marandino, Daniele Raggi, Francesco Pierantoni, Marco Maruzzo, Helga Lipari,
Giuseppe Luigi Banna, Ugo De Giorgi, Emanuele Naglieri Sebastiano Buti, Marco Stellato, Francesca Vignani,
Giandomenico Roviello, Antonello Veccia, Tania Losanno, Claudia Mucciarini, Sandro Pignata, Andrea Necchi,
Massimo Di Maio, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; Department of Oncology, University of
Turin, Candiolo Cancer Institute-FPO-IRCCS, Candiolo (T0), Italy; Istituto Nazionale per la ricerca sul Cancro, Milan, Italy;
Medical Oncology Unit 1, Department of Oncology, Istituto Oncologico Veneto 10V IRCCS, Padua, Italy; Istituto Oncologico
Veneto, Padua, Italy; Division of Medical Oncology, Cannizzaro Hospital, Catania, Italy; Cannizzaro Hospital, Catania, Italy;
Istituto Scientifico Romagnolo per lo Studio e la Cura dei Tumori (IRST), IRCCS, Meldola, Italy; Istituto Oncologico Giovanni
Paolo Il Bari, Italy; Medical Oncology Unit, University Hospital of Parma, Parma, Italy; Department of Medical Oncology,
Campus Bio-Medico University of Rome, Rome, Italy; SCDU Oncologia, AO Ordine Mauriziano, Turin, Italy; Department of
Health Sciences, University of Florence, Firenze, Italy; Santa Chiara Hospital, Trento, Italy; San Camillo Forlanini Hospital,
Rome, Italy; Medical Oncology Unit, Ramazzini Hospital, Carpi, Italy; MITO and Istituto Nazionale Tumori di Napoli, Naples,
Italy; Medical Oncology, Mauriziano Hospital; Department of Oncology, University of Turin, Torino, Italy

Background: Considerable numbers of patients (pts) with metastatic urothelial carcinoma (mUC)
(approximately 25-47%) develop bone metastases (BoM). Their impact on the efficacy of immu-
notherapy (l0) is not yet sufficiently investigated. We developed a national collaboration on this
issue, with the aim to assess the effect of BoM on survival outcomes of immunotherapy-treated pts
in a large retrospective cohort. Methods: Data on pts diagnosed with mUC and treated between
07/14 and 08/20 with single-agent immunotherapy (10) after failure of at least 1 previous line of
chemotherapy (CT) for advanced disease, or (neo-)adjuvant CT within 12 months were retrospec-
tively collected across 14 centers. PFS and OS were analyzed using the Kaplan-Meier method. Cox
regression analysis was performed evaluating potential prognostic factors for OS and PFS. Each
factor was evaluated in univariable (UV) and multivariable (MVA) analysis. Results: A total of 208
evaluable pts treated with single-agent immunotherapy (anti PD-1 n=42; anti PD-L1 n=166) were
identified, including 122 without BoM (59% BoM-) and 86 (41%) BoM+. 13% of pts had progressed
within 12 months after (neo-)adjuvant CT and 79% after a previous line of platinum-based CT for
advanced disease (cisplatin 42.8%; carboplatin 36.5%). The presence of BoM negatively affected
performance status (PS) of patients at baseline (ECOG PS 0/1/2in58% /37% /5% in BoM- vs 38%
/ 52% / 9% in BoM+; p=0.017). Other baseline characteristics were comparable. BoM+ showed
shorter PFS (median 2.0 vs 2.6 months, HR1.76 [95%Cl, 1.31-2.37], p<<0.001) and OS (median 3.9 vs
7.8 months, HR 1.59 [95%ClI, 1.15-2.201], p=0.005) than BoM-. Probability of being alive was 62% vs
40% after 6 months, 38% vs 23% after 1 year and 24% vs 13% after 2 years, in BoM- and BoM+
respectively. Within each Bellmunt score, PFS and OS of BoM+ pts were shorter compared to BoM-.
Both BoM and higher Bellmunt risk score were significantly associated with shorter PFS and OS in
UV and MV analyses (Table). Conclusions: Patients with mUC treated with single-agent immu-
notherapy for BoM+ advanced disease have a dismal prognosis compared with BoM-. Further
research is needed to understand the mechanism behind these clinical outcomes. Research
Sponsor: None.

Progression-free survival multivariable analysis (n=157 patients).

Covariate Hazard Ratio (95%Cl) P value

Bone metastases Yes vs no 1.764 (1244 - 2.500) 0.001

Bellmunt score Tvs0 1715 (1163 - 2.529) 0.004
23vs0 2102 (1294 - 3.417)

Overall Survival Multivariable analysis (n=157 patients)

Covariate Hazard Ratio (95%Cl) P value

Bone metastases Yes vs no 1.790 (1.245 - 2.572) 0.002

Bellmunt score 1vs0 1.873 (1.245 - 2.818) <0.001
2-3vs0 2.795 (1667 - 4.689)
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Do females have worse surgical outcomes after radical cystectomy? Impact of gender on 30-day
complications in a national cohort.

Srinath Kotamarti, Michael Silver, Andrew Wood, Ervin Teper, David Silver, Ariel Schulman; Maimonides Medical Center,
Brooklyn, NY

Background:: Men have higher rates of bladder cancer and are more likely to undergo cystectomy
than women, yet women seem to have worse oncologic outcomes. This is attributed to biologic
factors including adverse histologic variants and social factors including delay in diagnosis. There
is early evidence that women also have worse surgical outcomes. We further examined the role of
gender in 30-day perioperative outcomes following radical cystectomies in a national cohort.
Methods: We examined the American College of Surgeons National Surgical Quality Improvement
Program (ACS-NSQIP) from 2012 to 2016. The database was searched for CPT codes reflecting
radical cystectomy and a diagnosis of “cancer of the bladder.” Frailty was estimated by the
modified frailty index (functional status, diabetes, chronic obstructive pulmonary disorder, history
of chronic heart failure, and hypertension requiring medication.) To compare demographic and
perioperative characteristics between genders, Chi-Square analyses were performed for cate-
gorical variables, student’s t test to compare averages, and the Wilcoxon rank sum test for
operative time and length of stay (LOS). Results: 4,681 radical cystectomies were identified
including 842 (18.0%) females. Of the female cohort, average age was 68.6 (+/-11.2 years), 77.3%
was Caucasian and 278 (33%) had a BMI of at least 30. There were no differences appreciated
between genders with regards to age, average ASA score, frailty, or minimally-invasive approach
(all p=NS). Compared to males, female gender was associated with longer operative time (350 vs.
336 min, p<0.009), length of stay (LOS) (8 vs 7, p<<0.001) and lower rates of discharge to home
(79.9% vs 87.0%, p<<0.0001). Reoperation (4.8% vs. 6.0%), readmission (22.2% vs 20.6%), and
death within 30 days (1.9% vs. 2.0%) were similar. Clavien 3 or greater was also similar among
gender (Table). Conclusions: Female patients comprise a minority of radical cystectomies with
slightly longer LOS and less home discharge than men, yet 30-day major complications, reopera-
tion and mortality appear similar. Research Sponsor: None.

Comparison of 30-day perioperative outcomes between females and males.

Variable Level Female Male p-value
Death Yes 16 (1.9%) 77 (2.01%) 08467
Reoperation Yes 40 (4.76%) 229 (5.96%) 0173
Readmission Yes 187 (22.24%) T791(20.6%)  0.2904
Discharged Home Yes 672 (719.9%) 3339 <0.0001*
(86.95%)
Clavien Dindo 0 259 (30.8%) 1798 <0.0001*
(46.82%)
1-2 442 1408

(52.55%) (36.67%)
35 140 (16.64%) 634 (16.51%)

Total Hosp. Length of Stay median 8(6-1 7(6-10  0.0007*
(25'"-75'" percentile)

Total Operation Time median (25'-75" 350 (275- 336 (263 - 0.0096*
percentile) 434) 422)
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Social disparities in the diagnosis and management of bladder cancer.

Shaakir Hasan, Stanislav Lazarev, Madhur Garg, Robert H. Press, Arpit Chhabra, Isabelle Choi, Charles B. Simone,
Daniel Gorovets, Keyur J. Mehta; New York Proton Center, New York, NY: Mount Sinai Medical Center, New York, NY;
Albert Einstein College of Medicine and Montefiore Medical Center, Bronx, NY; Winship Cancer Institute of Emory University,
Atlanta, GA; Hospital of the University of Pennsylvania, Philadelphia, PA; Memorial Sloan Kettering Cancer Center, New York,
NY; Montefiore Med Ctr, Bronx, NY

Background: The socioeconomic characteristics associated with the diagnosis and management of
bladder cancer are not well described. Methods: We utilized the National Cancer Database (NCDB)
to stratify cases of urothelial cell carcinoma of the bladder by the National Comprehensive Cancer
Network (NCCCN) guidelines: early (Tis, Ta, T1), muscle invasive (T2-T3, NO), locally advanced (T4,
N1-3), and metastatic. We then used multivariate binomial and multinomial logistic regression
analyses to identify demographic characteristics associated with stage at diagnosis and receipt
of cancer-directed therapies. Hazard ratios (HR) are reported with 95% confidence intervals.
Results: After exclusions, we identified 331,714 early, 72,154 muscle invasive, 15,579 locally
advanced, and 15,161 metastatic cases. Relative to diagnosis at early stage, the two strongest
independent predictors of diagnosis at muscle invasive, locally advanced, and metastatic disease
included black race (HR =119 [1.15-1.23], HR = 1.49 [1.40-1.59], HR = 1.66 [1.56-1.76], respectively),
and female gender (HR =1.21[1.18-1.21], HR =1.16 [1.12-1.20], and HR =1.34 [1.29-1.38], respectively).
Additional demographic factors associated with diagnosis at a more advanced stage on multi-
variable analysis included older age, treatment at an academic center (except for metastasis),
Medicaid insurance, and patients from lower income/ less educated/more rural areas (all p < 0.01).
The following demographic factors were less likely to receive cancer-directed therapies, signified
by odds ratios, per multivariable binomial regression analysis: Additionalyl, female patients (HR =
1.03, 1.02-1.05) and black patients (HR = 1.13, 1.11-1.16) were the only demographic correlates of
reduced survival in the entire cohort with multivariable cox regression analysis. Conclusions: In
the largest study of its kind, we report that several socioeconomic, racial, and gender factors are
associated with the diagnosis of bladder cancer at a later stage, as well as the use of less cancer-
directed treatments. Further investigation is warranted to better characterize, and ultimately
improve upon, health disparities in bladder cancer. Research Sponsor: None.

Muscle Locally
Parameter Early stage invasive Advanced Metastatic
Non-academic 053 (0.49- 056 (0.41-0.77) NS NS
center 0.59)
Age (continuous) 098 (0.98-  0.96 (0.95-0.97)  0.96 (0.95-0.97) 0.97 (0.96-
0.99) 0.98)
Female 0.87(0.83-0.92) 0.83 (0.70-0.98)  0.74 (0.61-0.89) 0.88 (0.78-
0.99)
Hispanic 0.85(0.74-0.97) NS NS 0.73(0.55-0.97)
Lower income area  0.82(0.75-0.89) 0.73 (0.57-0.93) NS NS
Rural area 0.75 (0.65- NS NS NS
0.86)
Black race 0.67 (0.61-0.74)  0.51 (0.39-0.66)  0.64 (0.48-0.86) 0.78 (0.65-

0.95)
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Is there a role for urine cytology following BCG therapy for non-muscle-invasive bladder cancer
(NMIBC)?

Sarah Prattley, Ruth Jarvis, Jon Featherstone, Krishna Narahari, Murali Varma, Owen Hughes, Howard Kynaston; University
Hospital of Wales, Cardiff, United Kingdom; University Hospital Wales, Cardiff, United Kingdom;, Cardiff School of Medicine,
Cardiff, United Kingdom

Background: Voided urine cytology has been used as an adjunct in the diagnosis of non-muscle
invasive bladder cancer (NMIBC), with a sensitivity and specificity ranging between 13-75% and 76-
100% respectively. There is limited data on the accuracy and utility of cytology following BCG
therapy. We reviewed the results of cytology in patients undergoing induction and maintenance
BCG immunotherapy in our institution. Methods: Newly diagnosed patients who had received
induction and maintenance intravesical BCG therapy from 2004 - 2019 were identified from a
prospective database and their outcomes reviewed retrospectively. Histopathology results of
biopsies / resected specimens and voided urine cytology results were examined for 273 patients.
Results: A total of 2567 cytology results and 638 biopsy results were recorded. The average age
was 73.2 years and median number of BCG treatments was four (induction followed by three
maintenance courses). Median follow up was 38 months. 94 patients (34.4%) had recurrence
following BCG therapy. Of those 33 patients (12.1%) had progression to muscle invasive disease.
The number of cytology samples per patient after BCG therapy ranged from 1-23 (median 7), with
several patients having repeated, potentially unnecessary negative urine cytology. Overall accu-
racy of cytology (n = 526) was sensitivity 44.2%, specificity 84.7%, PPV 38.9%, NPV 87.3%.
Patients that had an erythematous bladder or red patch at flexible cystoscopy underwent sub-
group analysis; this gave a very high NPV of 95.9%, with additional sensitivity being 65.5%,
specificity 85.9% and PPV 33.3%. Number of positive cytology results (Chi® = 44.30, P = 0.002),
anyg)ositive cytology (Chi® = 27.94, P < 0.001) and positive cytology after induction BCG therapy
(Chi==30.381,P < 0.001) were all strongly associated with recurrence. Conclusions: Positive urine
cytology in patients undergoing intravesical BCG therapy predicts increased risk of recurrence and
has good specificity. We would recommend using voided urine cytology in patients who have an
erythematous bladder or red patch at flexible cystoscopy. If the cytology is positive then proceed
to biopsy, however, if it is negative continue with surveillance. Research Sponsor: None.

Positive Negative
Predictive Predictive
Sensitivity Specificity Value Value
Cytology after induction BCG with ~ 46.3% 90% 50% 88.6%
biopsy confirmation (n = 231)
Cytology after induction BCG, in- 46.3% 87.6% 39.6% 90.3%
cluding negative cystoscopy +/-
biopsy (n = 273)
Cytology at any other time with 42.6% 81.4% 38.3% 83.9%
biopsy confirmation (n = 253)
All cytology including negative 44.2% 84.1% 38.9% 87.3%

cystoscopy +/- biopsy (n = 526)
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Does the diagnostic modality for upper tract urothelial carcinoma prior to radical
nephroureterectomy influence the risk of subsequent intravesical recurrence?

Tanner Miest, Vidit Sharma, Tristan Juvet, Amir Toussi, Stephen A. Boorjian, Matthew K. Tollefson, Igor Frank,
Aaron M. Potretzke; MD Anderson Cancer Center, Houston, TX: UCLA Department of Urology, Los Angeles, CA; Mayo
Clinic, Rochester, MN; University of Pittsburgh Medical Center, Pittsburgh, PA

Background: The diagnosis of upper tract urothelial carcinoma (UTUC) is frequently obtained via
diagnostic ureteroscopy (URS) with biopsy. In a recent meta-analysis of five retrospective series
comparing UTUC RNU patients with and without prior diagnostic URS, prior URS was associated
with intravesical recurrence of urothelial carcinoma. However, there remains an incomplete
understanding of the risks of URS on intravesical recurrence after RNU, and existing studies
have not examined the risks of URS without endoscopic biopsy or percutaneous biopsy alone. Here,
we query our institutional RNU registry to determine if UTUC diagnostic modality influences post-
RNU intravesical recurrence risk. Methods: Years 1995 to 2019 of our institutions RNU registry
were queried. Patients with UTUC were divided into four groups: 1) URS with endoscopic biopsy; 2)
URS without endoscopic biopsy (visual confirmation alone); 3) percutaneous biopsy without any
URS; 4) no URS and no percutaneous biopsy. Exclusion criteria included pure non-urothelial
histology, RNU for benign indications, and prior/concomitant cystectomy. The primary outcome
was intravesical recurrence of urothelial carcinoma compared across the four groups using
Kaplan-Meier log-rank analyses and Cox-proportional hazard modeling (hazard ratio = HR).
Results: In a cohort of 878 patients (mean post-RNU follow-up 43 months), 461 (53%) had
URS with biopsy, 130 (15%) had URS without biopsy, 229 (26%) had no URS or percutaneous
biopsy, and 58 (7%) had percutaneous biopsy alone. The 3-year intravesical recurrence rate was
27%, 22%, 18%, 12% for groups 1-4, respectively. Covariates associated with intravesical recur-
rence on univariable analysis included age (HR 1.03, p < 0.01), female gender (HR 0.76, p = 0.06),
history of bladder cancer (HR 1.39, p = 0.01), current smoker (HR 1.49, p = 0.04), and multifocality
(HR 1.34, p = 0.03). After adjusting for these covariates, multivariable analysis found that group 1
(URS with biopsy) was associated with increased intravesical recurrence (HR 1.41, p = 0.03) relative
to group 3 (no URS or percutaneous biopsy). Compared to group 1, the hazard ratio for intravesical
recurrence was not significantly different for group 2 (HR 1.18, p = 0.45) or group 4 (HR 1.1, p =
0.79). Conclusions: Patients undergoing ureteroscopic biopsy to diagnose UTUC prior to RNU
had a higher risk of intravesical recurrence after RNU compared to patients who did not undergo
any URS or percutaneous biopsy. This agrees with prior literature and suggests that aggressive
ureteroscopic manipulation of UTUC tumors via biopsy may promote shedding of urothelial
carcinoma cells capable of seeding the bladder. Our study does support the initiation of a
randomized trial to determine if intravesical chemotherapy after ureteroscopic biopsy can reduce
intravesical urothelial carcinoma recurrences. Research Sponsor: None.
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Immune checkpoint inhibitors (ICI) in advanced upper tract and lower tract urothelial carcinoma
(UC): A comparison of outcomes.

Stepan M. Esagian, Ali Raza Khaki, Lucia Carril-Ajuria, Joseph J. Park, Mehmet Asim Bilen, Tyler Francis Stewart,
Victor Sacristan Santos, Jayanshu Jain, Rafael Morales-Barrera, Michael Edward Devitt, Christopher J. Hoimes,
Evan Shreck, Abhishek Tripathi, Roubini Zakopoulou, Alejo Rodriguez-Vida, Alexandra Drakaki, Vivek Kumar,
Pavios Msaouel, Vadim S Koshkin, Petros Grivas; Faculty of Medicine, School of Health Sciences, Democritus University
of Thrace, Alexandroupolis, Greece; Division of Oncology, Department of Medicine, University of Washington, Clinical
Research Division, Fred Hutchinson Cancer Research Center, Seattle, WA; Department of Medical Oncology, Hospital
Universitario 12 de Octubre, Madrid, Spain, Division of Oncology, Department of Medicine, University of Michigan, Ann Arbor,
MI: Winship Cancer Institute of Emory University, Atlanta, GA: Division of Oncology, Department of Medicine, University of
California San Diego, La Jolla, CA; Division of Oncology, Department of Medicine, University of Utah, Salt Lake City, UT;
Department of Medicine, University of lowa Health Care, lowa City, IA; Vall d’Hebron Institute of Oncology, Vall d’Hebron
University Hospital, Universitat Autonoma de Barcelona, Barcelona, Spain; Division of Hematology/Oncology, Department of
Medicine, University of Virginia School of Medicine, Charlottesville, VA Division of Medical Oncology, Duke University,
Durham, NC; Departments of Medical Oncology and Urology, Montefiore Medical Center, The Bronx, NY; Stephenson Cancer
Center, University of Oklahoma Health Sciences Center, Oklahoma City, OK: Department of Clinical Therapeutics, Alexandra
General Hospital, National and Kapodistrian University of Athens, Athens, School of Medicine, Athens, Greece;, Medical
Oncology Department, Hospital del Mar Research Institute, Barcelona, Spain; Division of Hematology/Oncology, David Geffen
School of Medicine at UCLA, Los Angeles, CA; Department of Medicine, Brigham and Women'’s Hospital, Harvard Medical
School, Boston, MA; Department of Genitourinary Medical Oncology, The University of Texas MD Anderson Cancer Center,
Houston, TX; Division of Hematology/Oncology, Department of Medicine, University of California San Francisco, San
Francisco, CA; Division of Oncology, Department of Medicine, University of Washington, Fred Hutchinson Cancer Research
Center, Seattle Cancer Care Alliance, Seattle, WA

Background: Despite anatomical and biological differences, upper and lower tract UC (UTUC;
LTUC) are usually managed similarly. Modern era clinical trial data comparing their outcomes with
ICl are conflicting. We hypothesized that response and outcomes would be similar in patients (pts)
with advanced UTUC and LTUC. Methods: We performed a retrospective cohort study collecting
demographic, clinicopathologic, treatment, and outcome data for pts with advanced UC receiving
ICI (2013-2020) across 24 centers (US; Europe). We compared objective response rate (ORR),
overall survival (0S), and progression-free survival (PFS) between pts with UTUC and LTUC. Uni-/
multi- variable logistic and Cox regression were used to assess the effect of UTUC on ORR, OS, and
PFS. Stratified subgroup analyses were performed according to histology (pure, mixed) and line of
treatment (first-line, subsequent). Results: A total of 984 pts were identified, and 707, 717, and
738 were included in ORR, OS, and PFS analyses, respectively. After exclusions, the UTUC group
comprised of 130 pts (vs. 616 in LTUC) with median age 71 (40-92) (vs. 70 [32-93]), 62% men (vs.
76%), 41% never smokers (vs. 29%), 62% with history of prior radical surgery for primary tumor
(vs. 52%), and 29% with liver metastases (vs. 18%). Table shows results of ORR, OS, and PFS
analyses. In the overall population, pts with UTUC and LTUC receiving ICl had comparable ORR, OS,
and PFS. Pts with mixed-histology UTUC had significantly lower ORR (adjusted OR 0.20, 95%ClI
0.05-0.91) and shorter PFS (adjusted HR 1.66, 95%Cl: 1.06-2.59) vs. mixed-histology LTUC.
Conclusions: Pts with advanced UTUC and LTUC receiving ICI have similar response and out-
comes, except for pts with mixed-histology UTUC vs LTUC. Subset analysis of primary tumor
location in ongoing clinical trials can validate our data, while biomarker work is ongoing. Research
Sponsor: None.

ORR (%) OR (95% Median 0S5 HR (95% Median PFS  HR (95%

N (95%Cl) Cl) N (months) Cl) N (months) C)

LTUC 584 28 (2532 Ref. 590 9.6 (8.2-114) Ref. 609 413549 Ref.
uTuc 23 24(1833)  073(043- 127 98(719143) 093(073- 129 43(32:59) 101 (08

124) 119) 127)

Pure LTUC 414 28 (24-33) Ref. 47 93 (7.8-114) Ref. 431 41(34-49) Ref.
Pure UTUC 95 28 (20-38) 100 (0.56- 98 109 (83-144) 083 (0.62- 99 46 (3369) 087 (0.67-

1.78) 110) 113)

Mixed LTUC 170 29 (23-37) Ref. 173 106 (6.7-14)) Ref. 78 43(3.0-74) Ref.
Mixed UTUC 28 11 (4-29) 020 (0.05- 29 762419 136 (0.85- 30 2.2 (1.6-5.9) 1.66 (1.06-

0.91) 211) 2.59)
First-line 328 31(26-36) Ref. 339109 (7.9132) Ref. 347 46 (3563
LTuC

2.37) )
Subsequent 256 26 (21-32) Ref. 251 86 (1.310.9) Ref. 262 3.7 (3.044
LTuC
Subsequent
uTuc

)
First-line 57 35(24-48) 107 (0.58- 62 134(83199) 085(058- 62 46(2583) 1.01(0.73
utuc 124
)

o
o

15 (8-26) 051(022- 65 84(53140) 105(075- 67  41(2859) 107 (0.79-
1.20) 146) 1.47)
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Approaches to immune checkpoint inhibitor (ICI) maintenance therapy in metastatic urothelial
cancer (mUC): A qualitative analysis of oncology providers in the United States.

Petros Grivas, Caroline Huber, Vivek Pawar, Meaghan Roach, Suepattra Grace May, Isha Desai, Jane Chang, Murtuza Bharmal;
Division of Oncology, Department of Medicine, University of Washington, Fred Hutchinson Cancer Research Center, Seattle
Cancer Care Alliance, Seattle, WA, Precision Health Economics, Los Angeles, CA; EMD Serono Research & Development
Institute, Billerica, MA; PRECISIONheor, New York, NY; Pfizer Inc, New York, NY; EMD Serono, Inc., Rockland, MA

Background: Avelumab first-line (IL) maintenance therapy for patients (pts) with advanced/mucC
that has not progressed with platinum-containing chemotherapy was recently approved in the US
based on improved overall survival seen in the JAVELIN Bladder 100 trial. However, provider
perspectives regarding 1L maintenance therapy in mUC have not been reported. Methods: We
performed a qualitative interview study with US oncologists and oncology nurses treating pts with
mUC in academic and community practices. Telephone interviews were conducted in August 2020
using a semi-structured discussion guide to explore decision-making processes about treatment
for pts with mUC and perspectives about ICI maintenance therapy in the 1L setting. The latter was
defined as either 1) ICI for pts who achieve disease control with platinum-containing chemotherapy
(Regimen A) or 2) ICI + chemotherapy followed by ICI (Regimen B). Thematic analysis identified
key determinants and clinical considerations associated with ICI maintenance therapy in mUC.
Results: Results for 18 oncologists (mean age 51.3 yrs [SD 9]; 11% female; 55% with >15 yrs in
practice; 39% academic) and 18 oncology nurses (mean age 43.8 yrs [SD 11.1]; 94% female; 34%
with >15 yrs in practice; 50% academic) are reported. Cisplatin- and carboplatin-based chemo-
therapy regimens were the most commonly administered 1L treatments, with ICI monotherapy
reserved only for frail (i.e., comorbid and/or elderly) pts. All oncologists recommended 4-6 cycles
of 1L chemotherapy. Providers reported different perspectives about the maintenance ap-
proaches. Those who expressed a preference for Regimen A (oncologists, 66.6%; nurses,
71.4%) cited potentially less toxicity as a key factor driving their choice. Providers who preferred
Regimen B cited the perceived potential for deeper and more durable responses based on previous
experience with this maintenance approach in other tumors as a driver of their choice. For
Regimen A, providers universally did not recommend a treatment break between chemotherapy
and ICl maintenance because of concerns about progression. Frequency of administration was not
cited as a driver of treatment decisions for either maintenance approach; instead, providers
prioritized survival and tolerability. Responses were generally consistent between oncologists and
nurses. Conclusions: Overall, providers adhered to new guidelines for 1L treatment of mUC (NCCN
and ESMO) and expressed receptivity toward Regimen A. Although few providers had experience
with this new regimen, most preferred it vs ICl + chemotherapy followed by ICl in 1L mUC. Our
findings highlight the need to increase provider awareness of Regimen A, i.e., avelumab mainte-
nance in pts with response or stable disease with 1L chemotherapy as a standard of care in
advanced/mUC, which has Level | evidence. Research Sponsor: Merck KGaA, Darmstadt, Germany,
as part of an alliance between Merck KGaA and Pfizer.
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Reliability, validity, and clinically important differences (CIDs) on the NCCN/FACT Bladder
Symptom Index (NFBISI-18) among individuals with locally advanced or metastatic urothelial
cancer (UC).

John Peipert, Jane Chang, Si Li, Alessandra Di Pietro, Paul Cislo, Joseph C Cappelleri, David Cella; Northwestern University
Feinberg School of Medicine, Chicago, IL; Pfizer Inc, New York, NY: Robert H. Lurie Comprehensive Cancer Center,
Northwestern University, Chicago, IL

Background: The NFBISI-18 is a measure of advanced bladder cancer-specific symptoms com-
posed of a total scale and 3 subscales representing physical disease-related symptoms (DRS-P),
emotional disease-related symptoms (DRS-E), treatment side effects (TSE), and function/well-
being (F/WB). There is evidence for the reliability and content validity of this instrument, but a full
psychometric evaluation of the full 18-item format has not been done. In addition, CIDs have not
been estimated. Methods: With the exception of test-retest (TRT) analyses, baseline data (n=651)
from the JAVELIN Bladder 100 trial (NCT02603432), which compared maintenance treatment
with avelumab + best supportive care (BSC) vs BSC alone in patients with unresectable, locally
advanced or metastatic UC that did not progress with first-line platinum-containing chemotherapy,
were used for this study. Since we focused on baseline, we did not analyze the TSE. We estimated
internal consistency reliability (Cronbach coefficient «), tested convergent validity by estimating
Spearman p correlations with the EQ-5D-5L utility index (Ul) and visual analog score (VAS) scales,
and estimated known group validity using age (<65, =65 years), ECOG performance status rating
(PSR), and number of comorbidities/symptoms (1-9, =10) as anchors. We estimated TRT reliability
using data from treatment cycles 2-3 with intraclass correlation coefficients (ICCs). To estimate
and compare CIDs, we calculated differences in means between categories of the known group
anchors for which Cohen’s d was >0.2 (ie, at least a small effect). To provide context for the CIDs,
we calculated distributional properties of the scales (1/2 standard deviation [SD], 1 standard error
of measurement [SEM]). Results: The table shows the reliability, convergent validity, and CID
estimates. Reliability estimates often exceeded thresholds for reliability generally considered
acceptable. Cohen's d for NFBISI-18 scale score differences between known groups ranged
between 0.05 and 0.25 (age), 0.35 and 0.6 (ECOG PSR O vs 1), and 0.1 and 0.41 (number of
comorbidities/symptoms). Conclusions: This analysis demonstrated that the NFBISI-18 is a reliable
and valid instrument to measure symptoms in patients with advanced UC. The CID estimates can
help clinicians and researchers to understand what difference in patient symptoms are clinically
meaningful, as measured by NFBISI-18, to inform clinical practice. Research Sponsor: Pfizer, as part
of an alliance between Pfizer and Merck KGaA, Darmstadt, Germany.

TRT reli- Spearman Distribu-

NFBISI-18 Internal consis- ability p with Score CID tion
scale tency (@) (IcC) EQ-5D-5L range  estimate estimates
Ul VAS 05 1
SD  SEM
Total 0.82 0.90 059 054 072 2756 47 40

score

DRS-P 0.66 0.85 056 048  0-36 12-2.8 24 28
DRS-E 0.68 0.76 042 032 0-8 0.5-0.7 10 1
F/WB 0.82 0.67 035 039 0-8 09-11 1109
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Association of response to first-line chemotherapy with the efficacy of atezolizumab in patients
with metastatic urothelial carcinoma.

Deniz Tural, Omer Fatih Olmez, Ahmet Taner Simbdil, Mehmet Artac, Nail Ozhan, Emre Akar, Burcu Cakar, Osman Kostek,
Meltem Ekenel, Hasan Senol Coskun, Fatih Selcukbiricik, Ozge Keskin, Fatma Paksoy Turkoz, kerem oruc, Selami Bayram,
Ugur Yilmaz, Irem Bilgetekin, Birol Yildiz, Mehmet Ali Nahit Sendur, Mustafa Erman, Bakirkoy Sadi Konuk Training and
Research Hospital, Istanbul, Turkey; Medipol University Hospital, Istanbul, Turkey; Mustafa Kemal University Medical Faculty,
Hatay, Turkey; Necmettin Erbakan University, Meram Faculty of Medicine, Department of Medical Oncology, Konya, Turkey;
Pamukkale University, School of Medicine, Denizli, Turkey; Bakirkdy Research and Education Hospital, Istanbul, Turkey;
Yunus Emre State Hospital Medical Oncology Unit, Eskisehir, Turkey; Trakya University, School of Medicine, Edirne, Turkey;
Istanbul University, Institute of Oncology, Medical Oncology, Istanbul, Turkey; Akdeniz University, Antalya, Turkey; Sisli Etfal
Hospital, Istanbul, Turkey; Selcuk University Faculty of Medicine, Konya, Turkey; Ankara Research and Training Hospital,
Ankara, Turkey; Cerrahpasa Medical School, Istanbul, Turkey; SCSC, Antalya, Turkey; Medicalpark Izmir Hospital, Izmir,
Turkey; Dr Abdurrahman Yurtaslan Ankara Oncology Training and Research Hospital, Ankara, Turkey; Ankara Gulhand Egitim
ve Arastirma Hastanesi, Ankara, Turkey; Ankara City Hospital, Department of Medical Oncology, Ankara, Turkey; Hacettepe
University Cancer Institute, Department of Preventive Oncology, Ankara, Turkey

Background: In the current study, we evaluated whether the response first-line chemotherapy
could impact atezolizumab benefit in terms of response rate and overall survival in patients with
metastatic urothelial carcinoma. Methods: In this study, we present the retrospective analysis of
105 patients with urothelial cancer treated with ATZ after progression on first-line chemotherapy.
The association between response to first-line chemotherapy and ATZ was assessed using Fisher's
exact test. Overall survival (OS) was estimated by using the Kaplan-Meier method. Univariate
analysis was used to identify clinical and laboratory factors that significantly impact OS. Variables
were retained for multivariate analysis if they had a statistical relationship with OS (p<0.1) and then
included the final model if p<0.05. Results: Best response to first-line chemotherapy was complete
response (CR), partial response (PR), stable disease (SD) and progressive disease (PD) in 5(4.8%),
38(36.2%), 16(15.2%), 46(43.8%) patients, respectively. Best response to atezolizumab was CR,
PR, SD, PD in 9(8.6%), 22(21%), 23(21,9%), 51(48,5%). Forty (74.1%) of patients who benefited
from first-line chemotherapy also benefited from atezolizumab, while only 14 (25.9%) of patients
with initial PD after first-line chemotherapy subsequently experienced clinical benefit with
atezolizumab (Fisher's exact test, p=0.001). Patients with clinical benefit from first-line chemo-
therapy had a higher OS. The median OS of atezolizumab were 14.8 and 3.4 months for patients
with clinical benefit and progressive disease in response to first-line chemotherapy, respectively
(log-rank p=0.001). In univariate analysis, Patients with clinical benefit from first-line chemother-
apy, liver metastases, baseline creatinine clearance less (GFR)than 60 ml/min, Eastern Cooper-
ative Oncology Group (ECOG) performance status (1 =), and hemoglobin levels below 10 mg/dI
were all significantly associated with OS. Three of the adverse prognostic factors according to the
Bellmunt criteria were independent factor of short survival: liver metastases (Hazard Ratio [HR]=
0.6; 95% CIl 0.174-0.60; p=0.04), ECOG PS=1 (HR= 0.36; 95% CIl 0.2-0.66; p=0.001), and Hemo-
globin level below 10 mg/dl (HR= 0.36; 95% CI 0.2-0.66; p <0.001). In addition, Patients with
clinical benefit from first-line chemotherapy (HR=0.39; 95% Cl 0.24-0.65; p <0.001) maintained a
significant association with OS in multivariate analysis. Conclusions: Our study demonstrated that
clinical benefit from first-line chemotherapy was independent prognostic factor on OS in patients’
use of atezolizumab as second-line treatment in metastatic bladder cancer. Furthermore, these
findings are important for stratification factors for future immunotherapy study design in patients
with bladder cancer who have progressed after first-line chemotherapy. Research Sponsor: None.
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Aretrospective real-world major bleeding (MB) comparison of direct oral anticoagulants (DOAC)
and low molecular weight heparin (LMWH) in genitourinary cancer-associated venous
thromboembolism (GU-CAVTE) with reported randomized clinical trials (RTC).

Ulyana Dashkevych, Eric Brucks, Kathylynn Saboda, Juan Chipollini, Hani M. Babiker, Ali McBride, Alejandro Recio Boiles; The
University of Arizona Cancer Center, Tucson, AZ

Background: MB is a serious complication in patients with CAVTE receiving treatment with DOAC
or LMWH. The most recent meta-analysis of the four major RCT showed that MB events rate were
similar among the DOAC and LMWH group, however, it was noted that MB occurred at GU site 4.9
times more in DOAC than LMWH patients. While GUCA (e.qg. bladder and testicular) are considered
to be high-risk based on the Khorana Score, they were underrepresented among the RCT ( <12%)).
We present a Real-World retrospective cohort study analyzing the MB rates in patients presenting
with GU-CAVTE treated either by a DOAC or LMWH compared to those of the RTC. Methods: We
performed aretrospective chart review of patients with a diagnosed GUCA and VTE who presented
to The University of Arizona Cancer Center (UACC) and were subsequently placed on anticoagulant
therapy with either a DOAC or LMWH from 11/2013-4/2020. MB outcome was defined as docu-
mented Hgb drop of =2 g/dL, =2 units of PRBC, MB in a critical site, or contributing to death. MB
was extracted and compared from the SELECT D, ADAM VTE, and Caravaggio for DOAC and
Hokusai for the LMWH control arm with the GUCA subgroup. Recurrent VTE was collected. In
situations where there was insufficient data to categorize individuals, those individuals were
excluded from the analysis. The proportion of MB reported in each study were compared using a
binomial test. Results: Our review included 56 patients with similar baseline characteristics to the
RCT, who were prescribed enoxaparin (n =13), apixaban (n =27) and rivaroxaban (n =16). Our UACC
data was compared to the RCT reported MB outcomes with rivaroxaban (12% vs 8%, [p = 0.63]),
apixaban (11% vs 6%, [p = 0.40]), and LMWH (both 0 vs 1% [p = 0.67]). No statistical difference
among DOAC selection [p = 0.90]. Our UACC rate of MB in patients with GUCA for both DOAC
combined versus LWMH were 11.6% (5/43) and 0% [p = 0.1910], compared to the RCT GU subgroup
was 5.7% (6/104) [p = 0.02] and 0.6% (1/175) [p = 1.0], respectively. Furthermore, our data found
no statistical significance difference among the recurrent VTE rate among DOAC, LMWH, UACC
Retrospective or RCT events. Conclusions: In agreement with the four major RCT, our study
demonstrated that patients with high-risk GUCA and underlying VTE treated with a DOAC had a
non-significant higher incidence of MB compared to those treated with LMWH. Further, our Real-
World experience showed that GUCA DOAC had a significantly higher MB event rate compared to
the RCT subgroup population. We acknowledge there are inherent biases in all retrospective
studies and RCT. These data support the idea that DOAC should be further studied and used with
caution in patients with a high risk of bleeding. We recommend LMWH being the safest anti-
coagulation modality for High-Risk Bleeding GU malignancy. Research Sponsor: None.
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Safety and efficacy outcomes in immune checkpoint inhibitor (ICI)-treated metastatic
urothelial carcinoma (mUC) patients (pts) requiring treatment interruption (TI) due to
immune-related adverse events (irAEs).

Amanda Nizam, Iris Yeong- Fung Sheng, Kimberly D. Allman, Allison Martin, Timothy D. Gilligan, Shilpa Gupta,
Moshe Chaim Ornstein; Cleveland Clinic Taussig Cancer Institute, Cleveland, OH

Background: Most patients (pts) with metastatic urothelial carcinoma (mUC) will receive immune
checkpoint inhibitors (ICl) at some point during treatment. As such, understanding of immune-
mediated toxicity is integral to optimal patient management. We describe the clinical character-
istics, treatment, and outcomes of ICI-treated mUC pts who experienced irAEs requiring treatment
interruption (TI). Methods: ICI-treated mUC pts who developed > grade 2 (per CTCAEV5) irAEs
leading to >2 week Tl were retrospectively reviewed. Patient-, disease-, treatment-, and toxicity-
related data were evaluated. Toxicity was graded per CTCAEVS5. Time to treatment interruption
(TTI), treatment-free interval (TFI), time to next treatment (TTNT), and duration of response (DoR)
were assessed descriptively. Results: Of 200 ICl-treated mUC pts, 18 (9%) experienced irAEs
necessitating Tl. 12 (43%) were male; median age at diagnosis was 72.5 (range, 45-80); 15 (83%)
had KPS > 80. 8 (44%) had pure UC histology, 14 (78%) had prior cystectomy or nephroureter-
ectomy, and 11 (61%) received platinum-based chemotherapy in the perioperative setting. 4 (22%)
received 1L platinum-based Tx for mUC. ICI therapy was distributed evenly between atezolizumab
(50%, n =9) and pembrolizumab (50%, n = 9). Median TTI was 6.5 months (mos) (range, 1-19). The
most common irAEs were dermatitis (22%, n = 4), colitis (17%, n = 3), and transaminitis (17%, n = 3);
the majority were grade 2 (72%, n = 13). No grade 4/5 events occurred. 14 pts (78%) were treated
with methylprednisolone and/or prednisone. Median initial prednisone-equivalent steroid dose was
45 mg/day (range, 30-1,250) with a median steroid duration of 42 days (range, 4-198). ICl were held
and later re-challenged in 10 pts (56%), permanently discontinued in 7 pts (39%), and transitioned
to a subsequent Tx in1pt (5%). Of 10 pts re-challenged with ICI, 7 (70%) experienced an irAE upon
re-challenge (4 with recurrent irAEs, 3 with new irAEs); ICl was permanently discontinued in 3 of
these pts. For pts receiving subsequent Tx, median TFI was 1 month (range, 0-12) and median TTNT
was 5 mos (range, 2-31). Median DoR among all pts with initial response to ICl therapy was 15.5 mos
(range, 2-52). Of 7 pts who permanently discontinued ICI and received no further Tx, 6 (86%)
demonstrated an ongoing sustained therapy response with median DoR of 22.5 mos (range, 12-52).
Conclusions: In this cohort, ICl-treated mUC pts who developed irAEs requiring treatment inter-
ruption had a high rate of subsequent irAEs upon ICl re-challenge. Importantly, pts who discontinue
ICl due toirAE can have durable responses off treatment, consistent with data from other cancers.
Research Sponsor: None.
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Trends over time in survival in patients with urothelial carcinoma in the real-world: A
multicenter analysis.

Sunil Samnani, Zachary William Neil Veitch, Jeenan Kaiser, Carlos Stecca, Husam Algaisi, Scott A. North, Srikala S. Sridhar,
Nimira S. Alimohamed; Tom Baker Cancer Centre, Calgary, AB, Canada; St Michaels's Hospital, Toronto, ON, Canada;
University of Alberta, Edmonton, AB, Canada;, Princess Margaret Cancer Centre, Toronto, ON, Canada; Division of Medical
Oncology and Hematology, Princess Margaret Cancer Centre, University Health Network, Toronto, ON, Canada; University of
Alberta Cross Cancer Institute, Edmonton, AB, Canada; Cancer Clinical Research Unit, Princess Margaret Cancer Centre,
Toronto, ON, Canada

Background: Patients with muscle-invasive bladder cancer (MIBC) historically have poor long-term
outcomes, with nearly 50% developing metastatic disease. Similarly, patients with metastatic
urothelial carcinoma (mUC) have had median overall survivals of less than 2 years. Novel therapies
have been implemented over time in attempts to improve outcomes. This study evaluates trendsin
survival over time in patients with MIBC and mUC treated in the real-world setting. Methods:
Retrospective data was collected from two major cancer centres in Alberta and the Princess
Margaret Cancer Centre in Ontario, Canada. Consecutive patients treated with platinum-based
chemotherapy between 01/2005 and 01/2018 who had confirmed MIBC or mUC were evaluated.
Patients were excluded if they had been treated as part of a clinical trial in the first-line setting.
Patients were categorized based on year of diagnosis at presentation: time period 1(T1) diagnosed
between 01/2005 and 12/2011, and time period 2 (T2) diagnosed between 01/2012 and 12/2018. The
co-primary endpoints were disease-free survival (DFS) for MIBC, progression-free survival (PFS)
for mUC, and overall survival (OS) for both. Results: 572 patients were included, 196 (78% male;
median age 63.8 years) had MIBC and 376 (76% male; median age 68.4 years) were treated for
mUC. Amongst patients with MIBC, 33% (65) were treated in T1 and 67% (131) in T2. Median DFS
and OS were significantly improved in T2 compared to T1 for patients with MIBC (Table). On
multivariate analysis, earlier year of diagnosis and ECOG status =2 was independently associated
with poor outcomes (p=0.016 and p=0.008, respectively). Amongst patients with mUC, 205 (55%)
were treated in T1and 171(45%) in T2. Median PFS and OS did not significantly improve over time in
patients with mUC from T1to T2 (Table). Conclusions: In this real-world analysis, outcomes for
patients with MIBC have significantly improved over time. This is likely attributed to standardi-
zation of perioperative chemotherapy protocols and improvements in surgical techniques. Similar
improvements have not yet been demonstrated for patients with mUC during the two time periods.
However, novel therapies (eg. immunotherapy) were only approved in 2017. Future analysis may
explore the reasons for improvement in patients with MIBC and will evaluate outcomes in mUC
patients treated from 2017 onwards. Cl= confidence interval, HR= hazard ratio. Research Sponsor:
None.

Median survival on multivariate analysis over time in patients with MIBC and mUC.

Time Period 2

Time Period 1
(005-20m) ~ (2012°2018)
MIBC n=65 n=131
DFS, months (95% ClI) 21.0 (13.5-28.4) 38.9 (8.5-69.3) HR 0.58 (0.38-0.90)
p=0.016
0S, months (95% ClI) 338 (24.1-43.4) 82.8 (51.1-114.5) HR 0.47 (0.30-0.74)
p=0.001
muC n=205 n=171
PFS, months (95% Cl) 51 (4.2-6.1) 6.2 (47-1.7) HR 114 (0.92-1.41)
=0.225
0S, months (95% Cl) 9.4 (8.2-10.6) 10.5 (8.2-12.8) HR 114 (0.91-1.44)
p=0.253
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Association of survival and local radiotherapy to the bladder versus chemotherapy alone for
patients with metastatic urothelial carcinoma (mUC).

Benjamin Walker Fischer-Valuck, Sagar Anil Patel, Hiram Alberto Gay, John Paul Christodouleas, Paul Sargos, Yuan Rao,
Ruben Carmona, Joel Picus, Bruce J. Roth, Eric Kim, Vivek Arora, Mohamed S. Zaghloul, Jeff M. Michalski,
Brian Christopher Baumann; Department of Radiation Oncology, Emory University School of Medicine, Atlanta, GA; Winship
Cancer Institute of Emory University, Atlanta, GA; Washington University School of Medicine, Department of Radiation
Oncology, St. Louis, MO; University of Pennsylvania, Philadelphia, PA; Institut Bergonié, Bordeaux, France; George
Washington University, Washington, DC; University of Miami, Miami, FL; Washington University School of Medicine, Division
of Medical Oncology, St. Louis, MO; Washington University in St. Louis, St. Louis, MO, National Cancer Institute, Cairo, Egypt;
Department of Radiation Oncology, Washington University School of Medicine, St. Louis, MO; University of Pennsylvania,
Department of Radiation Oncology, Philadelphia, PA

Background: Limited data exists on the role of local therapy for metastatic urothelial carcinoma of
the bladder (mUC). Large database analysis have inherent limitations but can shed light on survival
outcomesin areal-world population and in scenarios not easily studied in a randomized fashion. We
hypothesized that in the NCDB, radiotherapy (RT) to the bladder plus chemotherapy (CT) would be
associated with improved overall survival (OS) vs CT alone. Methods: We queried the NCDB for
newly diagnosed mUC cases (cT1-4 NO-3 M1) from 2004-2015 treated with CT alone vs CT plus RT
to = 45 Gy to the bladder. Cystectomy patients were excluded. To account for lead time bias, we
excluded patients with < 2 months of follow-up. Variables for multivariable analysis (MVA) and
matching included: age, sex, Charlson-Deyo comorbidity index (CCl), cT/N stage, facility type/
location, insurance, year of diagnosis, and number of CT agents. Overall survival (0OS) was
estimated using the Kaplan-Meier method. Multivariable Cox proportional hazards analyses
was performed. Propensity score matching (all variables) and exact matching (CCI score, age
+/- 5 years, cT stage) was performed. Results: 4,459 patients with newly diagnosed mUC received
either CT+ RT (n = 337) or CT alone (n = 4,122). Median follow-up was 10.7 months (range 2-144).
Median RT dose was 57.6 Gy (IQR, 50.0- 63.0 Gy). Median OS for CT+RT was 13.8 (95% Cl, 12.1-15.5)
vs. 8.4 months (95% Cl, 7.5-9.4) for CT (P < 0.0001). In MVA, RT was associated with improved OS
(HR, 0.70; 95% ClI, 0.62-0.79; P < 0.0001). Increasing age, comorbidity score, and cT-stage were
associated with worse OS (P < 0.001). In subgroup analysis of patients without other comorbidities
(CCl of 0), median OS for CT+RT was 14.4 (95% Cl, 12.1-16.7) vs 11.1 months (95% CI, 10.7-11.5) for CT
(P=0.001). For patients with cT2-3NO disease, median OS for CT+RT was 14.0 months (95% Cl, 6.8-
21.3) vs 10.9 months (95% Cl, 10.1-11.7) for CT (P = 0.001). On propensity matched analysis (337
CT+RT and 337 CT patients), CT+RT was associated with improved OS (median 13.8 vs 8.5 months;
P < 0.0001; MVA HR 0.59, 95% CI 0.50-0.69, P < 0.0001). On exact matched analysis (205 CT+RT
and 205 CT patients), CT+RT was associated with improved OS (median 13.5 vs 9.9 months; P =
0.002; MVA HR 0.67, 95% ClI 0.57-0.79, P = 0.002). Landmark analysis for patients
living =6 months (median OS 16.3 vs 13.6 months, P = 0.004) and =12 months (median OS
22.2 vs 19.1 months, P = 0.029) demonstrated improved OS for CT+RT. Conclusions: In this large
contemporary series, mUC patients treated with local RT plus CT had improved OS compared to CT
alone. The magnitude of the effect persisted with matching and landmark analysis to try to mitigate
the effect of selection bias, though we could not control for extent of metastatic disease. These
findings are hypothesis-generating; a prospective trial evaluating the impact of bladder RT in mUC
is warranted. Research Sponsor: None.
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Treatment patterns among patients with advanced urothelial carcinoma following
discontinuation of PD1/L1 inhibitor therapy.

Alicia K. Morgans, Simrun Kaur Grewal, Zsolt Hepp, Rupali Fuldeore, Shardul Odak, Cynthia Macahilig, Alicia C. Shillington,
Guru Sonpavde; Northwestern University Feinberg School of Medicine, Chicago, IL; Seattle Genetics, Bothell, WA, Astellas
Pharma Inc, Northbrook, IL; Medical Data Analytics, Parsippany, NJ; EPI-Q, Inc., Oak Brook, IL; Dana-Farber Cancer Institute,
Harvard Medical School, Boston, MA

Background: There are a lack of published real-world data on treatment patterns for patients with
locally advanced or metastatic urothelial carcinoma (la/mUC) previously treated with programmed
death 1/ligand 1 inhibitor (PD-1/L1i) therapy. The objective of this study was to characterize the
clinical characteristics and treatments among patients with la/mUC following discontinuation of
first-line (1L) or second-line (2L) PD-1/L1i therapy. Methods: We performed a retrospective chart
review at 26 geographically diverse clinical sites in the US. Patients aged =18 years with histo-
logically or cytologically confirmed urothelial carcinoma and radiographic evidence of metastatic
or locally advanced disease were identified. Included patients had initiated and subsequently
discontinued PD-1/Ltitherapy in the 1L or 2L setting for la/mUC between May 15, 2016-July 31, 2018.
All patients had follow-up through October 31, 2019. Data were summarized using descriptive
statistics. Results: Among the 300 patients included in the chart review, 198 (66%) received PD-1/
L1i therapy as 1L and 102 (34%) as 2L therapy. Mean (SD) age at la/mUC diagnosis was 69.4 (8.7)
years, and a majority of patients were male (66.0%) and White (74.7%). Consistent with age, most
patients (82.7%) had comorbidities at la/mUC diagnosis; 39.7% hypertension, 23.7% coronary
artery disease, 17.7% pulmonary disease, and 9.3% renal disease. At initiation of therapy, a higher
proportion of patients who received 1L PD-1/L1i therapy had an Eastern Cooperative Oncology
Group performance status of 2 or more than patients who received 2L PD-1/L1i therapy (36.8% vs
22.5%, respectively). Following discontinuation of PD-1/L1i therapy, 34% (n = 68) received
subsequent therapy in 2L and 29% (n = 30) in third-line (3L). The most common subsequent
therapies in 2L were gemcitabine monotherapy (24%), gemcitabine plus cisplatin or carboplatin
(22%), PD-1/L1i therapy (22%), and taxane monotherapy (19%). The most common subsequent
therapies received in 3L were taxane monotherapy (50%), pemetrexed (17%), and PD-1/L1i therapy
(16%). Overall, switching from one PD-1/L1i therapy to another distinct PD-1/L1i therapy occurredin
approximately 20% of patients, with “better efficacy/survival" noted by treatment teams as the
most common reason for switching therapy among this subgroup. Conclusions: In this real-world
case series, only a minority of patients with la/mUC who discontinued PD-1/L1i therapy received
subsequent therapy. Among those that did, no clear standard of care was observed and approx-
imately one-fifth of patients were treated with a second PD-1/L1i therapy after the first failed to
control disease. Collectively, the data highlight significant unmet need for patients with la/mUcC
who discontinue PD-1/L1i therapy. Research Sponsor: Seattle Genetics and Astellas.
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The prognostic impact of bone metastasis in urothelial carcinoma treated with first-line
platinum-based chemotherapy.

Husam Algaisi, Zachary William Neil Veitch, Carlos Stecca, Jeenan Kaiser, Scott A. North, Sunil Samnani,
Nimira S. Alimohamed, Srikala S. Sridhar; Division of Medical Oncology and Hematology, Princess Margaret Cancer Centre,
University Health Network, Toronto, ON, Canada; Tom Baker Cancer Centre, Calgary, AB, Canada; Princess Margaret Cancer
Center, Toronto, Canada; University of Alberta, Edmonton, AB, Canada; University of Alberta Cross Cancer Institute,
Edmonton, AB, Canada; Princess Margaret Cancer Centre, Toronto, ON, Canada, Cancer Clinical Research Unit, Princess
Margaret Cancer Centre, Toronto, ON, Canada

Background: Metastatic urothelial carcinoma (mUC) is an aggressive disease with a median overall
survival (0OS) of = 15 months. In the first-line setting, key prognostic factors include ECOG
performance status, white blood cell count, and response to treatment per the Galsky nomogram.
Bone metastases (BM) in mUC are associated with morbidity and mortality but are grouped with
visceral disease; hence, their impact on prognosis is not well established. We aimed to assess the
survival impact of BM in mUC patients treated with first-line platinum-based chemotherapy (PBC).
Methods: A retrospective collection of patient and tumor characteristics, with clinical response to
treatment (complete response [CR], partial response [PR]; stable disease [SD] or progressive
disease [PD]) for patients treated at Princess Margaret Cancer Centre, Tom Baker Cancer Centre,
and Cross Cancer Institute from 2005-2018 was performed. Progression-free survival (PFS) and
OS were estimated using the Kaplan-Meier method. Univariate (UVA) followed by multivariate
analysis (MVA) of patient variables [Cox] using PFS and OS was performed. Results: Overall 376
mUC patients were included; 222 (59%) had soft-tissue metastases (STM) only, 70 (19%) had bone-
only metastases, and 84 (22%) had both STM and BM. Overall, 35% had PR or CR, 19% had SD, and
39% had PD (7%: unknown response). The median PFS and OS for the whole cohort were
5.6 months (95%ClI: 4.8-6.4) and 9.7 months (95% CI. 8.8-10.8) respectively. Select UVA by
metastatic site showed inferior PFS for bone-only (p=0.03) and combination STM and BM
(p=0.017). Only combination STM and BM were significant on UVA for OS (p=0.002). MVA showed
that bone-only metastases (p=0.03) and ECOG 3-4 (p<<0.0001) were associated with worse PFS
(Table). Predictors of worse OS were the combination of STM and BM (p=0.02), ECOG 3-4
(p=0.001), and WBCs =ULN (p=0.02), (Table). Conclusions: BM are a significant predictor of
worse outcomes for mUC patients treated with first-line PBC. Consideration as a treatment
stratification factor for future studies is suggested. Strategies for the treatment of mUC patients
with BM (ie: bone targeted agents) in the first-line setting should be addressed in future trials.
Research Sponsor: None.

Predictors of outcomes in mUC (MVA).

PFS 0S
Variant HR (95% CI) Pvalue HR(95% CI) P value
Soft tissue only metastasis REF REF REF REF
Bone-only metastasis 1.37 (1.04-1.82)  0.03 1.22 (0.90-1.65) 0.19
Bone and soft tissue Metastasis  1.09 (0.84-1.42) 0.52 1.40 (1.06-1.83)  0.02
ECOG REF REF REF REF
0-2 1.88 (1.41-2.51) <0.0001 1.61(1.21-2.15)  0.001
3-4
WBC's following 1°* PBC REF REF REF REF
<11.000 1.04 (0.81-1.33) 0.74 1.35 (1.05-1.74)  0.02
211.000
Response REF REF REF REF
(PD) 0.19(0.14-0.26) <0.0001  0.34 (0.25-  <0.0001
0.47)
(SD) 0.22 (0.17-  <0.0001  0.37 (0.29-  <0.0001
0.29) 0.48)
(PR) 0.09 (0.05-  <0.0001 0.14 (0.08-  <0.0001
0.15) 0.25)

(CR)
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Urethral recurrence following radical cystectomy: Risk factors and outcomes.

Abhinav Khanna, Andrew Zganjar, Paras Shah, Matthew K. Tollefson, R. Jeffrey Karnes, Vidit Sharma, Robert F. Tarrell,
Prabin Thapa, R. Houston Thompson, Igor Frank, Stephen A. Boorjian; Mayo Clinic, Rochester, MN; UCLA Department of
Urology, Los Angeles, CA; Department of Biostatistics, Mayo Clinic, Rochester, MN

Background: Urethral recurrence (UR) has been reported to occur in up to 5% of patients
following radical cystectomy (RC). Debate continues regarding the utility of screening for UR
after RC. Moreover, oncologic outcomes of patients with UR remain incompletely described, and
reports have been limited by small cohort sizes. Herein, we evaluated risk factors for UR as well as
cancer-specific survival (CSS) and overall survival (OS) among patients with UR. Methods: We
reviewed our institutional RC registry to identify patients with UR following RC. Logistic regression
was used to assess risk factors for UR. Kaplan-Meier and Cox proportional hazard regression were
used to compare outcomes in those with UR diagnosis prompted by symptoms versus those with
asymptomatic UR diagnosed on surveillance cytology. Results: Overall, 2930 patients underwent
RC from 1980-2018, with a median post-operative follow-up of 4.9 years (IQR 1.6-11.0), of whom 144
(4.9%) were subsequently diagnosed with UR. Prostatic urethral involvement at RC (odds ratio
[OR] 5.75 [3.67-9.01], p < 0.0001) and higher pT-stage (OR 3.57 [2.07-6.14], p < 0.0001) were
associated with an increased risk of UR, whereas receipt of continent urinary diversion (OR 0.34
[0.20-0.58], p < 0.0001) was associated with a decreased risk of UR. A total of 72/144 (50%)
patients were diagnosed with UR based on symptoms, and 104/144 (72.2%) patients with UR
underwent subsequent urethrectomy. Patients with symptomatic recurrence had higher tumor
stage on urethrectomy than those with asymptomatic recurrence (=pT2 in 13.1% vs 3.1%, p =
0.007). At a median follow-up of 2.6 years (IQR 1.0-7.1) after UR, 68 of the patients with UR died of
urothelial carcinoma. Kaplan-Meier analyses suggest longer median overall and cancer-specific
survival for patients with UR detected by cytology than those presenting with symptoms (p = 0.05
for both). On multivariable analyses, patients who experienced UR had significantly increased risk
of cancer-specific (hazard ratio [HR] 1.93 [95% confidence interval 1.50-2.50), p < 0.0001) and all-
cause mortality (HR 1.34 [113-1.65], p = 0.001). Conclusions: Approximately 5% of patient
undergoing RC experience UR, with higher pT-stage and prostatic urethral involvement increasing
the risk of UR. Asymptomatic detection of UR was associated with lower pathologic stage at
urethrectomy as well as longer cancer-specific and overall survival, supporting urethral surveil-
lance after RC. Research Sponsor: None.
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The effect of antibiotic use within 30 days of initiation of immune checkpoint inhibitor (ICl)
efficacy in patients with metastatic urothelial carcinoma (mUC) in real-world setting.

Shilpa Gupta, Mohammad Siddique Khan, Nathan Radakovich, Wei Wei, Moshe Chaim Ornstein, Timothy D. Gilligan,
Omar Y. Mian, Scott Dawsey; Cleveland Clinic Taussig Cancer Institute, Cleveland, OH; Cleveland Clinic, Cleveland, OH,
Cleveland Clinic Cancer Center, Cleveland, OH; Cleveland Clinic, Dept. of Radiation Oncology, Dept. of Translational
Hematology Oncology Research, Cleveland, OH

Background: There is emerging evidence that patients (pts) treated with immune-checkpoint
inhibitors (ICIs) may have a poorer response in the setting of antibiotic use (ABXx), possibly due to
negative impact on gut microbiota. Our group previously demonstrated that Abx use 60 days
before or 60 days in mUC pts after initiation of ICI therapy did not have a significant impact on
overall survival (0S) in real-world setting. We now studied the effect of Abx use within 30 days of
initiation of ICl on OS in the same cohort of mUC patients. Methods: We performed a retrospective
analysis of adult pts with mUC treated at the Cleveland Clinic between 2015 and 2020. Pts included
in the study received at least 2 cycles of ICI therapy with either atezolizumab or pembrolizumab.
Statistical analysis included study of OS in weeks using the Kaplan Meier method and rank log test,
Fischer's exact test, and Kruskal-Wallis test. Results: A total of 115 pts that received ICI therapy
were included. 57 pts received atezolizumab and 58 pts received pembrolizumab. 38 pts (33%)
received antibiotics and 77pts (67%) did not. The most commonly used Abx used were Cepha-
losporins (27%), Penicillins/Carbapenems (25%), Flouroguinolones (23%), and Bactrim (11%). 18
pts received Abx within 30 days before initiation of ICI, 13 pts received Abx within 30 days after
initiation of ICl, and 7 pts received Abx before and after initiation of ICI. There was no statistical
difference in OS in the group of pts that received Abx 30 days prior to initiation of ICI with median
OS of 5.95 months (95% Cl 3.22-13.67, p=0.0695) compared t0 12.39 months (95% CI 10.09 - 18.6)
inthose who did not receive Abx. Similarly, there was no statistical difference in OS in the group of
pts that received Abx 30 days after initiation of ICI with median OS of 5.09 months (95% Cl 2.53-
22.57,p=0.2339) compared to 12.02 months (95% Cl 8.6 -17.02 Table). Conclusions: In our single
institution study of mUC patients receiving ICI treatment, the use of Abx did not affect the OS.
Although there was atrend for better OS seenin pts who did not receive Abx, it was not statistically
significant (Table). Due to the limitations of a retrospective analysis and small sample size, further
studies are warranted taking into account other factors that may affect gut microbiota in mUC pts.
Research Sponsor: None.

Antibiotic use, timing and effect on 0S in mUC patients on ICI.

0S 95% CI p-
Antibiotics use before and after initiation of ICI N  (months) (months) value
30 days before ICI No Abx 30 days before 90 1239 10.09-18.6 0.0695
initiation ICl
Abx use 30 days before 25 5.95 3.22-13.67
ICI
30 days after ICI No Abx 30 days after 95 12.02 8.6-17.02 0.2339
initiation ICl
Abx use 30 days after 20 5.09 2.53-22.51

ICI
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Germline alterations in cancer susceptibility genes in women with high-risk bladder cancer:
Implications for germline testing and clinical management.

Hong Truong, Rania Sheikh, Aliya Khurram, Yelena Kemel, Andrew Thomas Lenis, Peter Reisz, Vijai Joseph, Alvin Goh,
Eugene K. Cha, Timothy F. Donahue, Jonathan Coleman, Eugene J. Pietzak, Bernard H. Bochner, Kenneth Offit,
Maria Isabel Carlo; Memorial Sloan Kettering Cancer Center, New York, NY: Memorial Sloan-Kettering Cancer Center -
Fellowship (GME Office), New York, NY

Background: Gender differences exist in bladder cancer incidence, stage at diagnosis, and out-
comes. Women have lower incidence of bladder cancer but are diagnosed with more advanced
disease at presentation. They also have less favorable outcomes even after adjusting for tumor
stage and treatment modality. The biologic mechanisms underlying gender disparities in bladder
cancer remain unknown. Methods: We leveraged a prospective matched tumor-normal genomic
profiling initiative to determine the prevalence and spectrum of pathogenic/likely pathogenic (P/
LP) germline variants in women with bladder cancer. Germline DNA was tested for mutations
in =77 cancer susceptibility genes using next-generation sequencing in 686 patients with bladder
cancer. Mutation frequency and clinical characteristics were assessed by gender. Results: A total
of 184 (27%) women and 502 (73%) men with bladder cancer underwent germline testing; median
age of diagnosis was 66 = 11.3 and 65 + 11.3 years, respectively. Twenty-two women (12%) had
bladder cancer diagnosis at age = 50 years. Both groups had similar rate of tobacco exposure
(57% vs 63%, p = 0.1), family history of bladder cancer (10% vs 10%, p = 0.5), and disease stage at
diagnosis (non-muscle invasive bladder cancer [NMIBC] 54% vs 54%, MIBC 38% vs 39%, and
metastatic disease 8% vs 6%, p = 0.7). Women had more non-urothelial carcinoma histology than
men (adenocarcinoma 5% vs. 1%; squamous cell carcinoma 1% vs 0.2%, p = 0.001). More P/LP
germline variants were found in women than men (38 [21%] vs. 70 [14%], p = 0.04). Twenty-eight
women (15%) had P/LP variants in DNA-damage repair (DDR) genes; 23 (13%) carried moderate/
high penetrance germline mutations, the most common were BRCA1/2, CHEK2, NBN, ATM, and
MITF. Current clinical guideline for referral for genetic testing failed to identify 12 (52%) women
with moderate/high penetrance germline mutations. Nine women (5%) carried germline mutations
associated with increased risk of ovarian/endometrial cancers (BRCA1/2 [5], ATM [2], MLH1 [1],
TP53 [1]). Conclusions: Deleterious germline alterations are commonly present in women with
high-risk bladder cancer. The presence of germline variants in some genes, such as BRCA1/2, can
guide cancer screening and risk-reducing surgeries for patients and their families. Women with
high-risk bladder cancer should be evaluated for suitability of germline testing, especially those
who desire preservation of uterus and ovaries at the time of radical cystectomy, to rule out the
presence of P/LP variants that increase risk of future gynecologic malignancies. Research
Sponsor: U.S. National Institutes of Health.
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Cost-effectiveness analysis of neoadjuvant immune checkpoint inhibition (ICl) versus cisplatin-
based chemotherapy (CBC) in muscle-invasive bladder cancer (MIBC).

Ali Raza Khaki, Yong Shan, Richard Nelson, Sapna Kaul, John L. Gore, Petros Grivas, Stephen B. Williams, University of
Washington, Seattle, WA: The University of Texas Medical Branch at Galveston, Galveston, TX: University of Utah, Salt Lake
City, UT: University of Texas Medical Branch, Galveston, TX

Background: Multiple single-arm clinical trials have shown promising pathologic complete re-
sponse (pCR) rates with neoadjuvant ICls in MIBC. However, ICIs remain costly. We conducted a
cost-effectiveness analysis comparing neoadjuvant ICls with CBC. Methods: We applied a decision
analytic simulation model with a health care payer perspective and two-year time horizon to
compare neoadjuvant ICls vs CBC. For the primary analysis we compared pembrolizumab with dose
dense methotrexate, vinblastine, doxorubicin, and cisplatin (ddMVAC). We performed a secondary
analysis with gemcitabine/cisplatin (GC) as CBC and exploratory analyses with atezolizumab or
nivolumab/ipilimumab as IClIs (vs both ddMVAC and GC). We input pCR rates from trials (ICIs) or a
weighted average of prior studies (CBC) and costs from average sales price. Outcomes of interest
included costs, 2-year recurrence-free survival (RFS), and incremental cost-effectiveness ratio
(ICER) of cost per 2-year RFS. A threshold analysis estimated a pCR rate or price reduction for ICl to
be cost-effective and one-way and probabilistic sensitivity analyses were performed. Results:
Results of the cost effectiveness analysis are shown in the table. The incremental cost of
pembrolizumab compared with ddMVAC was $8,042 resulting in an incremental improvement
of 0.66% in 2-year RFS for an ICER of $1,218,485 per 2-year RFS. A pCR of 71% or a 26% reduction
in cost of pembrolizumab would render it more cost-effective with an ICER of $100,000 per 2-year
RFS. GC required a 96% pembrolizumab cost reduction to achieve an ICER of $100,000 per 2-year
RFS. Atezolizumab appeared to be more cost-effective than ddMVAC, even though the 2yr RFS was
0.66% worse. Conclusions: ICls were not cost-effective as neoadjuvant therapies, except when
atezolizumab was compared with ddMVAC. Pembrolizumab would approach cost-effective thresh-
olds with 26% or 96% reduction in cost when compared to ddMVAC and GC, respectively.
Randomized clinical trials, larger sample sizes and longer follow-up are required to better
understand the value of ICls as neoadjuvant treatments. Research Sponsor: U.S. National Institutes
of Health.

ICER
Incremental 2yr  Incremental 2yr  (per 2yr
Cost Cost RFS RFS RFS)
Chemotherapy (GC) $529 Ref 0.5848 Ref Ref
Pembrolizumab $30,556 $30,027 05914 0.0066 $4,549,545
Atezolizumab $18,838 $18,309 05782 -0.0066 DOMINATED
Nivolumab + $74,052 §73,523 0.6112 0.026 $§2,784,962
Ipilimumab
Chemotherapy $22,515 Ref 0.5848 Ref Ref
(ddMVAC)
Pembrolizumab $30,556 $8,042 0.5914 0.007 1,218,485
Atezolizumab $18,838 -§3,677 0.5782 -0.0066 §557,121*
Nivolumab + $74,052 $§51,537 0.6112 0.026 $1,952,159
Ipilimumab

*Saved with atezolizumab (vs ddMVAC).
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Alignment and discordances in perceptions and experiences of shared decision making (SDM)
among bladder cancer (BC) patients and their care team.

Karim Chamie, Sarah P. Psutka, Taral Patel, Manojkumar Bupathi, Breanne Y Farris, Rebecca R Crawford, Jeffrey D. Carter,
Tamar Sapir; Institute of Urologic Oncology (IUO), Department of Urology, David Geffen School of Medicine at UCLA, Los
Angeles, CA: University of Washington Medical Center, Seattle, WA; Zangmeister Cancer Center, Columbus, OH; Rocky
Mountain Cancer Centers, Littleton, CO; PRIME Education, Fort Lauderdale, FL

Background: To align BC treatment with patient goals, it is vital that healthcare providers (HCPs)
engage their patients (pts) in SDM for treatment planning. We assessed alignment and discor-
dances on aspects of SDM among BC pts and their urology and oncology teams. Methods: Between
05/2020 and 06/2020, surveys were administered to 53 pts with BC (48% female, mean age 68
years) and 23 HCPs, as part of in-clinic and virtual collaborative patient education sessions across 5
US-based practices. Surveys were designed to assess perceptions, preferences, and experiences
with regard to SDM during BC care. Results: Survey findings indicated key alignments and
discordances in pts’' reported experience and HCPs' perceptions of the use of SDM in BC care.
HCPs and pts identified the same top 2 patient goals for BC care: 1) preventing progression/
recurrence (61% pts, 48% HCPs) and 2) maintaining quality of life (35% pts, 78% HCPs). When
asked to identify patient’s top challenges for pts in BC care, both pts and HCPs indicated post-
treatment aspects as the top challenge, though pts indicated managing side effects/serious worry
about side effects from treatment as the top challenge (22%); whereas, HCPs were split evenly
between managing side effects from treatment (26%) and managing life changes as a result of
urinary diversion (26%). HCPs overestimated the effect that fatigue and worry had on pts capacity
for SDM: only 9% of pts indicated worry or fatigue as a barrier to SDM, but 65% of HCPs indicated
this as a likely barrier. Furthermore, the patient experience of SDM differed from HCP perception of
SDM (Table); for some aspects of SDM, such as explaining different treatment options, explaining
pros/cons of treatment options, and overall involvement in treatment decisions, fewer HCPs
indicated that these aspects of SDM always or usually occurred as compared to pts. Conclusions:
These findings reveal important alignments and discordances between pts and HCPs with regard to
BC care and SDM, which may inform future bladder cancer and SDM initiatives. Research Sponsor:
Educational Grant from Genentech.

Survey results.

Aspect of SDM Reported as Always or Usually Patient Re- Physician Per-
Occurring ported (%) ceived (%)
Askﬁ II1_tf)w BC affects patient daily activities/quality 44 52
of life
Asks about patient BC treatment goals 31 43
HCP tells patient about different options for 57 26
treating your BC
HCP explains pros/cons of each treatment choice 47 35
Care team works with patient to create a BC 57 36
treatment plan to meet patient needs/goals
How involved are pts in decisions around their 56 43

treatment options
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Is there value to routine oncologic surveillance after radical cystectomy? Comparative
outcomes of symptomatic versus asymptomatic recurrence.

Abhinav Khanna, Andrew Zganjar, Paras Shah, Matthew K. Tollefson, Vidit Sharma, Robert F. Tarrell, Prabin Thapa,
Lance C. Pagliaro, Brian Addis Costello, Igor Frank, Stephen A. Boorjian; Mayo Clinic, Rochester, MN; Mayo Clinic Department
of Urology, Rochester, MN; Department of Biostatistics, Mayo Clinic, Rochester, MN

Background: Reported rates of adherence to post-radical cystectomy (RC) surveillance guidelines
inreal-world practice have been as low as 9%, in part reflecting a nihilistic view held by many of the
value of routine follow-up. Indeed, conflicting data exist regarding the outcomes of patients with
cancer recurrence detected by scheduled surveillance versus symptom-directed evaluation.
Herein, we assessed comparative outcomes of patients with symptomatic recurrence (SR) versus
asymptomatic recurrence (AR) after RC. Methods: We reviewed our Institutional Registry of RC
patients to identify patients with cancer recurrence following RC. Presenting symptoms in the SR
cohort included pain, constitutional symptoms, gastrointestinal symptoms, and hematuria/voiding
symptoms, whereas AR was defined as recurrence detected on routine surveillance in the absence
of symptoms. Baseline demographic and clinical characteristics were compared between study
groups using chi-square and t-test. Kaplan-Meier and Cox survival analyses were performed to
compare cancer-specific survival (CSS) and overall survival (OS) between AR and SR groups.
Results: Of 3822 patients who underwent RC from 1980-2018 (with a median follow-up after RC of
2.4 years (IQR 1.1,5.5), a total of 1100 were subsequently diagnosed with recurrence, including 31
(28.3%) with AR and 789 (71.7%) with SR. Median time from RC to recurrence was longer in the AR
group (13.2 months) than in the SR group (10.8 months; p = 0.01). Presenting symptoms included
pain (70.2%), constitutional symptoms (50.7%), gastrointestinal symptoms (23.3%), and urinary
symptoms (23.3%). Median follow-up after recurrence was 2.4 years (IQR 1.1-5.5), during which
time 997 patients died, including 840 who died of bladder cancer. Compared to patients with SR,
patients with AR had a longer median CSS (54.5 months vs 27.3 months, p < 0.001) and OS
(43.0 months vs 25.8 months, p < 0.001). On multivariable Cox proportional hazards models
adjusting for demographic and clinical factors, SR was associated with a significantly increased risk
of cancer-specific (hazard ratio [HR] 1.66 [95% confidence interval 1.41-1.96], p < 0.0001) and all-
cause mortality (HR 1.48 [1.23-1.71], p < 0.0001). Conclusions: SR after RC is associated with worse
oncologic outcomes than post-RC recurrence detected by routine surveillance. As such, continued
surveillance is warranted, while further study is needed to determine the optimal follow-up
regimen balancing patient and disease risks. Research Sponsor: None.
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Bladder cancer research funding in Canada and the United States: A comparison between
stakeholder priorities and resource allocation from 2017 to 2019.

Jeenan Kaiser, Ishjot Litt, Angela B. Smith, Bimal Bhindi, Nimira S. Alimohamed; University of Alberta, Edmonton, AB, Canada;
Tom Baker Cancer Centre, Calgary, AB, Canada; University of North Carolina at Chapel Hill, Chapel Hill, NC; University of
Calgary, Calgary, AB, Canada; Princess Margaret Cancer Centre, Toronto, ON, Canada

Background: There is an increasing emphasis on patient-centered research to encourage cancer
care that is responsive to patients’ needs. Previously, the Bladder Cancer Advocacy Network
(BCAN) Patient Survey Network (PSN) engaged patients and other key stakeholders and
compiled a prioritized list of research questions in bladder cancer. However, it is uncertain
whether these priorities have successfully guided subsequent resource allocation by funding
agencies. The purpose of this study was to understand how bladder cancer research funding has
been allocated in recent years and to determine whether funding patterns have aligned with
patient and caregiver priorities. Methods: We investigated publicly available research databases
online or contacted agencies directly to determine bladder cancer research fund allocation in
Canada and the US from 2017 to 2019. Each funding competition and all funded projects were
evaluated to assess whether they aligned with previously identified priority research areas. Trends
in funding allocation were assessed and several key variables including country, year, agency
focus, cancer stage, and funding amount were analyzed. Results: Fifteen agencies provided
funding to bladder cancer research between 2017 and 2019, amounting to a total of $78,525,974 in
funding for 298 projects across Canada and the US. Of this funding, $23,268,258 (30%) went
towards projects addressing the stakeholder-identified high priority research questions,
$15,575,064 (20%) went towards projects addressing lesser priority questions, and the remaining
$39,682,652 (50%) funded projects addressing questions which did not align with previously
identified stakeholder priorities. General agencies (non-bladder cancer-specific) funded more
priority (high and lesser) projects than bladder cancer-specific agencies (p < 0.001). Among
projects addressing non-muscle invasive bladder cancer, 36% of funding went to high priority
areas, compared to 13% and 27% for muscle-invasive bladder cancer and metastatic bladder
cancer, respectively. Among the top 10% of projects (n = 30) with the greatest funding amount
(combined $43,249,792), 45% of the funding went to high priority areas, 21% went to lesser
priority areas, and 34% went to non-priority areas. Conclusions: Of nearly $80,000,000 USD
allocated to bladder cancer research in recent years, approximately half was allocated to projects
addressing stakeholder-identified priority areas while half was allocated to projects that were not
aligned with stakeholder priorities. More work is needed to ensure stronger alignment between
stakeholder-identified priority areas and funding allocation in bladder cancer research. Research
Sponsor: None.
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The association of malnutrition and sarcopenia with geriatric assessment impairment and
outcomes in patients with bladder cancer undergoing cystectomy.

Megan Seema Gurjar, Chelsea K. Osterman, Kirsten A. Nyrop, Marc Bjurlin, Hung-Jui Tan, Matthew E. Nielsen, Eric M. Wallen,
Matthew I. Milowsky, Hyman B. Muss, Angela B. Smith; University of North Carolina at Chapel Hill, Chapel Hill, NC; Division of
Oncology, Department of Medicine, University of North Carolina at Chapel Hill, Chapel Hill, NC; University of North Carolina
Lineberger Comprehensive Cancer Center, Chapel Hill, NC, University of North Carolina, Chapel Hill, NC; University of North
Carolina Department of Medicine, Division of Hematology/Oncology, Chapel Hill, NC: UNC School of Medicine, Chapel Hill, NC

Background: Malnutrition and sarcopenia are linked to decreased functional status in older adults
with malignancy, but their effect on geriatric assessment (GA) impairment in patients with bladder
cancer (BC) undergoing radical cystectomy (RC) is unknown. We investigated the association
between malnutrition and sarcopenia with GA impairment and postoperative outcomes. Methods:
Patients with BC undergoing RC between 2012 - 2019 were enrolled in a prospective cohort study of
GA before RC. Malnutrition was evaluated by a dietitian pre-RC per the Academy of Nutrition and
Dietetics and American Society for Parenteral and Enteral Nutrition diagnostic criteria. Sarcope-
nia, defined by a skeletal muscle index of < 52.4 cm?/m? in males and < 38.5 cm?/m? in females,
was determined using SliceOmatic software to analyze pre-RC CT images at the L3 vertebra.
Patients with vs without malnutrition and those with vs without sarcopenia were compared using
Fisher's exact and Wilcoxon rank sum tests. Results: Of 73 patients, 59 had GA + nutrition
evaluation and 51 had GA + sarcopenia assessment (overall median age 68 [IQR 62-74], 76% male).
The prevalence of malnutrition was 7% and sarcopenia was 63%. A numerically greater proportion
of patients with malnutrition or sarcopenia were impaired on =1 GA measure compared to those
without malnutrition 100% vs 78%, p=0.57) or sarcopenia (78% vs 68%, p=0.52), although this
was not statistically significant (Table). Median hospital length of stay (LOS) was increased for
patients with vs without sarcopenia (4 vs 5 days, p=0.005). Post-RC complication rate was similar
for patients with vs without malnutrition (100% vs 75%, p=0.56) and patients with vs without
sarcopenia (81% vs 74%, p=0.73), but malnourished patients were more likely to have Clavien-
Dindo grade 3+ complications than those without malnutrition (100% vs 27%, p = 0.009).
Conclusions: In our cohort of patients with BC undergoing RC, those with malnutrition or
sarcopenia may have an increased rate of impairment on GA compared to those without malnu-
trition or sarcopenia. Sarcopenia was associated with increased LOS while malnutrition was
associated with increased major complications. Our results are limited by small sample size,
and future work is needed to elucidate whether addressing these modifiable factors improves
functional status and postoperative outcomes. Research Sponsor: U.S. National Institutes of
Health.

No sarco-

No malnutri- Malnutrition penia Sarcopenia
tion (n=55) (n=4) p (n=19) (n=32) p
Age, years* 66 (61-74) 685 (68-715) 048 62 (57-72) 72 (625-77) 0.04
21 GA impairment 43 (18) 4 (100) 0.57 13 (68) 25 (78) 0.52
(%)
Median % of GA 125 212 0.25 1l 8.7 0.62
measures im-
paired on
RC LOS, days* 5 (4-6) 7 (4-31) 0.42 4 (4-5) 5(4-6)  0.005
Any post-op 41 (15) 4 (100) 0.56 14 (14) 26 (81) 0.73
complication
Grade 3+ post-op 15 (27) 4 (100) 0.009 5 (26) 8 (25) 1
complication
*Median (IQR).
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Patient, caregiver, and provider reported risk-benefit acceptance thresholds in non-muscle
invasive bladder cancer (NMIBC) trial designs.

Noah M. Hahn, Karen Sachse, David Schulman, Frank Sloan, Diane Zipursky Quale, Yair Lotan, Anne K. Schuckman,
Sima P. Porten, David Dubinski, Amy Guo, Parthiv Mahadevia, Eugene J. Pietzak, Ashish M. Kamat, Stephanie Chisolm,
Morgan Stout, Gary D. Steinberg, Rick Bangs; Departments of Oncology and Urology, Johns Hopkins School of Medicine,
Baltimore, MD; Bladder Cancer Advocacy Network, Bethesda, MD; Duke University Sanford School of Public Policy, Durham,
NC: BCAN, Bethesda, MD; The University of Texas Southwestern Medical Center, Dallas, TX; USC/Norris Comprehensive Cancer
Center, University of Southern California, Los Angeles, CA; University of California San Francisco, Helen Diller Family
Comprehensive Cancer Center, San Francisco, CA; Incyte Corporation, Wilmington, DE; Ferring Pharmaceuticals Inc.,
Parsippany, NJ; Johnson & Johnson, Raritan, NJ; Memorial Sloan Kettering Cancer Center, New York, NY; The University of
Texas MD Anderson Cancer Center, Houston, TX; BCAN, Washington, DC; NYU Langone Health, Perlmutter Cancer Center, New
York, NY

Background: FDA guidelines for NMIBC clinical trial design have stimulated a marked increase in
NMIBC trial conduct. However, NMIBC patient (PT) input to define acceptable treatment toxicity
thresholds and clinical measures most meaningful to NMIBC PTS has been lacking. We conducted a
survey to investigate treatment side effect tolerance levels, respondent-ranked clinical relevance
of various trial efficacy measures, and differences in responses between PTS, caregivers (CG), and
healthcare providers. Methods: In 8/2018, an NMIBC Patient-Driven Endpoints working group was
formed at the Bladder Cancer Advocacy Network (BCAN) Think Tank meeting. Through iterative
focus groups, a 21-question survey composed of 4 domains (demographics, treatment history,
acceptable toxicity thresholds, and clinical benefit metrics) was designed. The BCAN Patient
Survey Network and other social media platforms were utilized to distribute and publicize the
survey. A unique IP address was required to eliminate duplicate respondents. Categorical and
ordinal variables were reported as frequencies with 95% confidence intervals. Continuous var-
iables were reported as medians with ranges. Frequency differences in specific variables of interest
according to respondent roles were assessed by Chi-square testing with significance set at p <.05.
Results: From 7/18-8/30/20, 845 survey responses were recorded. Key demographics included:
647 (716.7%) PTS, 77 CG (9.1%), 67 urologists (UROL) (7.9%), 35 medical oncologists (ONC) (4.1%),
59.8% male, 85.0% Caucasian non-Hispanic, median age 64.0 years, and 62.7% with NMIBC at
diagnosis. Any reversible toxicity was deemed acceptable in 68.8% of PT, 61.0% of CG, 62.7% of
UROL, and 54.3% of ONC respondents p = 0.09. Any permanent toxicity was deemed acceptable by
15.6% of PT, 11.7% of CG, 16.4% of UROL, and 20.0% of ONC respondents p = 0.54. Differences in
acceptance of individual treatment related toxicities according to roles were observed p < .05 and
will be presented. Mean rank order of potential clinical trial endpoints with a rank of 1 for most
clinically meaningful benefit to 5 for least meaningful were 1.96 for avoidance of cystectomy, 2.13
for prevention of muscle invasion, 2.87 for 24-month recurrence free survival (RFS), 3.55 for 12-
month RFS, and 3.97 for complete response rate with little variation according to respondent roles.
Conclusions: Threshold levels for global reversible and permanent treatment toxicity rates were
similar across respondent roles. Complete response was consistently ranked lowest in clinical
relevance among all respondent roles. These survey results provide important patient and provider
benchmarks for acceptable toxicity thresholds within future NMIBC trial designs and suggest an
increased emphasis on bladder preservation and durability of response in evaluating the merits of
new NMIBC therapies. Research Sponsor: Bladder Cancer Advocacy Network.
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Avelumab (Ave) first-line (1L) maintenance plus best supportive care (BSC) versus BSC alone for
advanced urothelial carcinoma (UC): JAVELIN Bladder 100 Japanese subgroup analysis.

Norihiko Tsuchiya, Yoshiaki Yamamoto, Hirotsugu Uemura, Hiro-Omi Kanayama, Masatoshi Etfo, Hideaki Miyake,
Thomas Powles, Mizuki Yoshida, Yuichiro Koide, Yoshiko Umeyama, Alessandra Di Pietro, Yoshihiko Tomita; Department
of Urology, Yamagata University Faculty of Medicine, Yamagata, Japan; Department of Urology, Graduate School of
Medicine, Yamaguchi University, Ube, Japan, Department of Urology, Kindai University Faculty of Medicine, Osaka, Japan;
Department of Urology, Graduate School, The University of Tokushima, Tokushima, Japan; Department of Urology, Kyushu
University Graduate School of Medical Sciences, Fukuoka, Japan; Department of Urology, Hamamatsu University School of
Medicine, Hamamatsu, Japan; Barts Cancer Institute, Experimental Cancer Medicine Centre, Queen Mary University of
London, St Bartholomew'’s Hospital, London, United Kingdom; Pfizer R&D Japan, Tokyo, Japan; Pfizer SRL, Milan, Italy; Niigata
University Graduate School of Medical and Dental Sciences, Niigata, Japan

Background: A randomized phase Il trial (JAVELIN Bladder 100; NCT02603432) to investigate
avelumab (anti-PD-L1) as 1L maintenance therapy in patients with advanced UC met its primary
objective, demonstrating significantly prolonged overall survival (OS) with Ave + BSC vs BSC alone
in all randomized patients and in patients with PD-L1+ tumors. We report efficacy and safety in
Japanese patients enrolled in this study. Methods: Eligible patients with unresectable locally
advanced or metastatic UC that had not progressed with 4-6 cycles of gemcitabine with either
cisplatin or carboplatin were randomized 1:1 to receive maintenance Ave (10 mg/kg IV every
2 weeks) + BSC or BSC alone, stratified by best response to 1L chemotherapy (complete/partial
response vs stable disease) and by visceral vs nonvisceral disease when initiating IL chemotherapy.
The primary endpoint was OS, assessed from randomization in all randomized patients and in
patients with PD-L1+ tumors (Ventana SP263 assay). Secondary endpoints included progression-
free survival (PFS) per blinded independent central review and safety. Results: Japanese patients
(n=73) were randomized to receive Ave + BSC (n=36) or BSC alone (n=37); 52.8% vs 62.2% had
PD-L1+ tumors, respectively. Median OS (95% Cl) was 24.7 months (18.2-not estimable [NE]) with
Ave + BSC vs 18.7 months (12.8-33.0) with BSC alone (HR, 0.81 [95% CI; 0.409-1.585]) in all
randomized patients and 18.6 months (9.4-NE) with Ave + BSC vs 19.4 months (11.7-33.0) with BSC
alone (HR, 1.00 [95% Cl, 0.413-2.412]) in patients with PD-L1+ tumors. Median PFS (95% CI) was
5.6 months (1.9-9.4) with Ave + BSC vs 1.9 months (1.9-3.8) with BSC alone (HR, 0.63 [95% ClI,
0.358-1.113]) in all randomized patients and 5.6 months (1.8-11.2) with Ave + BSC vs 1.9 months (1.9-
3.8) with BSC alone (HR, 0.62 [95% ClI, 0.298-1.301]) in patients with PD-L1+ tumors. The most
common treatment-emergent adverse events (all grade; grade =3) in the Ave + BSC arm
were pyrexia (10 [27.8%]; 0), nasopharyngitis (7 [19.4%]; 0), and anemia (7 [19.4%]; 4 [11.1%]).
Conclusions: Ave 1L maintenance + BSC was efficacious and tolerable in Japanese patients with
advanced UC, and results were generally consistent with those in the overall population. Clinical
trial information: NCT02603432. Research Sponsor: Pfizer, as part of an alliance between Pfizer
and Merck KGaA, Darmstadt, Germany.
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Management of fibroblast growth factor receptor inhibitor (FGFRi) treatment-emergent
adverse events (TEAEs) of interest in patients (Pts) with locally advanced or metastatic
urothelial carcinoma (mUC).

Arlene 0. Siefker-Radtke, Andrea Necchi Se Hoon Park, Jestis Garcia-Donas, Robert A Huddart Earle F Burgess,
Mark T. Fleming, Arash Rezazadeh, Begona Mellado, Sergei Varlamov, Monika Joshi, Ignacio Duran, Scott T. Tagawa,
Yousef Zakharia, Kegin Qi, Manish Monga, Manu Sondhi, Anne OHagan, Yohann Loriot; The University of Texas MD Anderson
Cancer Center, Houston, TX; Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; Division of Hematology-Oncology,
Samsung Medical Center, Department of Medicine, Seoul, South Korea; Fundacion Hospital de Madrid, Madrid, Spain; Institute
of Cancer Research and Royal Marsden NHS Foundation Trust, Sutton, United Kingdom; Levine Cancer Institute, Charlotte,
NC; Virginia Oncology Associates, U.S. Oncology Research, Norfolk, VA, Norton Healthcare, Louisville, KY; Hospital Clinic
Institut d'Investigacions Biomédiques August Pi i Sunyer, University of Barcelona, Barcelona, Spain; Altai Regional Cancer
Center, Barnaul, Russian Federation; Penn State Cancer Institute, Hershey, PA; Department of Medical Oncology, Hospital
Universitario Marqués de Valdecilla, Cantabria, Spain; Weill Cornell Medical College, New York, NY: University of lowa, lowa
City, IA; Janssen Research & Development, Titusville, NJ; Janssen Research & Development, Spring House, PA; Janssen
Research & Development, LLC, Spring House, PA; Department of Cancer Medicine, Institute Gustave Roussy, Université Paris-
Saclay, Villejuif, France

Background: Erdafitinib (ERDA), a pan-FGFR kinase inhibitor, was US FDA approved for adults with
mUC with susceptible FGFR3/2 alterations (FGFRa) who progressed on = 1 line of prior platinum-
based chemotherapy based on primary results of the BLC2001 trial (NCT02365597). At final
analysis (median 2-y follow-up), ERDA showed median OS of 1.3 mo and a manageable safety
profile. Some FGFRi toxicities are distinct from those of other small-molecule TKIs. Proactive AE
management can avoid treatment discontinuation, ensuring maximum benefit. We report the
frequency and management of TEAEs of interest (central serous retinopathy [CSR], hyperphos-
phatemia [“on-target” FGFRI class effect], stomatitis, and skin and nail toxicities) for the optimal
schedule of ERDA from the final analysis of BLC2001. Methods: The open-label, phase Il BLC2001
study enrolled pts with measurable mUC, prespecified FGFRa, and progression during/after =1line
of prior chemotherapy or =12 mos of (neo)adjuvant chemotherapy or who were cisplatinineligible,
chemo naive. Optimal dose schedule in the study was 8 mg/d continuous ERDA in 28-d cycles with
uptitration to 9 mg/d (ERDA 8 mg/d UpT) if prespecified serum phosphate level was not reached
and no significant TEAEs occurred. ERDA 8 mg/d UpT safety results as of Aug 9, 2019 (final
analysis) are summarized here. AEs were graded using NCI CTCAE v4.0. Results: Median follow-up
for 101 pts treated with ERDA 8 mg/d UpT was 24.0 mos; median treatment duration was 5.4 mos.
All pts had =1TEAE. Hyperphosphatemia, stomatitis, nail disorders, skin disorders, and CSR TEAES
occurred in 78%, 59%, 59%, 55%, and 27% of pts, respectively (few were grade [gr] 3; none were
gr = 4; Table). TEAEs were mostly managed with concomitant treatment and dose modifications.
As of data cutoff, hyperphosphatemia had resolved in 74/79 (94%) pts; stomatitis in 44/60 (73%);
nail and skin TEAEs in 26/60 (43%) and 25/55 (45%), respectively; and CSR in 17/27 (63%). Most
unresolved TEAEs were gr 1-2. No treatment-related deaths occurred. Conclusions: ERDA had
measurable benefit in pts with advanced UC with FGFRa. As with other targeted therapies,
exposure to ERDA is associated with a pattern of AEs. The most common and FGFRI class effect
TEAEs were generally reversible and managed by supportive care and dose modification. Clinical
trial information: NCT02365597. Research Sponsor: Janssen Research & Development, LLC.

N =101 Hyperphosphatemia Stomatitis Nail  Skin  CSR
Overall incidence, n (%) 79 (18) 60 (59) 60 55 21
(59 (55  @7)
Gri 54 (54) 202N 22 25 12(12)
(25)
Gr 2 23 (23) 25(25)  23(23) 22 1)
(22)
Gr3 2(2) 1404 15@) 808 4@
Median time to onset, d 20 32 69 42 53
Led to dose reduction®, n (%) ma 19 (19) 20 nam 13313
(20
Led to dose interruption?, n 24 (24) 212 1wan 13303 8(@)
(%)
Treatment discontinued, n 1 2(2) T 306 30

(%)

 TEAEs leading to dose interruption followed by reduction reported as reduction.
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Healthcare resource utilization (HCRU), costs, and mortality in relation to select immune-
related adverse events (irAEs) and line of therapy (LOT) in patients (pts) with advanced or
metastatic urothelial cancer (UC) treated with immune checkpoint inhibitor (ICl) monotherapy.

Saby George, Ying Zheng, Elizabeth Bell, Nicole Engel-Nitz, John C White, Lincy S. Lal, Mo Yang, Geeta Devgan, Jodi Smith,
Ruth Kim, Frank Xiaoging Liu; Roswell Park Comprehensive Cancer Center, Buffalo, NY: EMD Serono, Inc., a Business of Merck
KGaA, Darmstadt, Germany, Rockland, MA; Optum, Eden Prairie, MN; Pfizer Inc., New York, NY

Background: Data on HCRU and costs in US UC patients treated with ICIs is inits infancy, as there is
little information by LOT or focused on irAEs due to ICI use. In addition, the relationship between
irAEs and mortality is controversial, with some studies suggesting lower risk of mortality in pts with
irAEs, whereas others have found no association between irAEs and mortality. We assessed the
associations of 1) irAEs and 2) LOT with HCRU, costs, and mortality in UC pts treated with ICI
monotherapy. Methods: This retrospective cohort study used administrative claims data linked
with mortality data from the National Death Index and Social Security Death Index to identify US
commercial and Medicare Advantage plan members with UC treated with ICI monotherapy
between 1 Sep 2014 and 30 Apr 2019. The LOT number of ICI therapy was captured. Twenty-
oneirAEs were chosen a prioribased on ASCO and NCCN guidelines and clinical input. Based on ICD
codes from claims, newly occurring irAEs were captured from ICl initiation to the earliest of
6 months after initial ICI LOT ended, start of new treatment, death, disenrollment, or 30 Apr 2019;
HCRU and costs were assessed during same time. Using Cox regression with ICI LOT and time-
varying irAEs as the exposures, we computed adjusted hazard ratios (HRs). Lin's regression
analysis was used to calculate adjusted 6-month all-cause costs by irAE. Results: Among UC pts
treated with ICI monotherapy (N=417; mean age 74 = 10 years; 72% male; 17% received prior
systemic steroids; 32% initiated ICl as LOT 1, 43% as LOT 2), 22% (n=90) had an irAE. Pts who
received ICls as 2L therapy were 1.5 (95% Cl: 1.1-2.0) and 1.7 (95% CI: 1.2-2.4) times more likely to
have an all-cause ER visit and inpatient stay, respectively, than those who received 1L. There was no
difference in mortality risk between 2L and 1L subgroups (HR, 1.2 [95% CI: 0.9-1.6]). Pts with irAEs
had a 60% higher risk of an all-cause ER visit (95% Cl:1.0-2.5) and more than double the risk of an
all-cause inpatient stay (HR, 2.6 [95% Cl: 1.7-4.0]) than pts without irAEs. Pts who experienced an
irAE had higher mean all-cause healthcare costs over 6 months vs those without irAEs ($98,415 vs
$75,300; p<0.001). Mortality rates were similar between UC pts with and without irAEs (HR, 1.2
[95% Cl: 0.9-1.6]). Conclusions: Pts with irAEs had higher all-cause HCRU and costs than pts
without, and pts who received ICls as 2L therapy had higher HCRU and costs than those who
received 1L. This real-world study did not find that irAEs were associated with mortality in UC pts
treated with ICI monotherapy. To inform optimum use of ICIs and management of irAEs, future
work should include longer follow-up and grade of severity and number of irAEs. Research
Sponsor: Merck KGaA, Darmstadt, Germany, as part of an alliance between Merck KGaA and Pfizer.
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INTACT (S/N1806) phase Il randomized trial of concurrent chemoradiotherapy with or without
atezolizumab in localized muscle-invasive bladder cancer: Safety update on first 73 patients.

Parminder Singh, Jason A. Efstathiou, Catherine Tangen, Sameer G. Jhavar, Noah M. Hahn, Brian Addis Costello,
Scott Edward Delacroix, Abhishek Tripathi, Sean Sachdev, Jessie Gills, Ashesh B. Jani, Rick Bangs, Melissa Plets,
Nicholas J. Vogelzang, lan Murchie Thompson, Felix Y Feng, Seth P. Lerner; Mayo Clinic, Phoenix, AZ; Massachusetts
General Hospital, Boston, MA; SWOG Statistical Center, Fred Hutchinson Cancer Research Center, Seattle, WA; Scott and White
Hosp Texas A and M Univ, Temple, TX; Departments of Oncology and Urology, Johns Hopkins School of Medicine, Baltimore,
MD; Mayo Clinic, Rochester, MN; Louisiana State Univ School of Medcn and Stanley S. Scott Cancer Ctr, New Orleans, LA;
Stephenson Cancer Center, University of Oklahoma Health Sciences Center, Oklahoma City, OK; Northwestern Univ
Northwestern Memor Hosp, Chicago, IL; Louisiana State University, Baton Rouge, Lithuania; Winship Cancer Institute of
Emory University, Atlanta, GA; SWOG, San Antonio, TX; Comprehensive Cancer Centers of Nevada, Las Vegas, NV Christus
Santa Rosa Medical Center Hospital, Houson, TX; University of California, San Francisco, Helen Diller Family Comprehensive
Cancer Center, San Francisco, CA; Baylor College of Medicine, Houston, TX

Background: Trimodality therapy (TMT) with maximal TURBT followed by chemoradiation(CRT)
is a standard of care for select patients with muscle invasive bladder cancer (MIBC). This trial
evaluates the activity of atezolizumab (atezo) in MIBC in combination with TMT. This trial was
designed with pre-specified safety analyses of the first 80 patients (40 in each arm). At the time of
SWOG fall 2020 DSMC report deadline we had enrolled 84 patients but data on only 73 patients
were available. The same data are being submitted to ASCO GU meeting. Methods: This trial is
testing atezo every 3 weeks for 6 months given concurrently and adjuvantly with CRT vs. CRT alone
in 475 patients with MIBC T2-T4aNOMO disease. Patients are stratified based on PS; T2 vs T3 or T4;
choice of chemotherapy; and radiation field (bladder only vs small pelvis). Patients undergo biopsy
3 months after finishing CRT to assess treatment response. Patients are followed for 5 years for
recurrence or survival. This trial was not preceded by a phase | study but was designed with a safety
run in of 80 patients. Study team agreed on the study design based on available data from other
tumor types and initial experience from investigators running smaller similar trials. It was pre-
specified that if we observe more than 25% patients having grade 3-5 colitis or cystitis in the atezo
arm or any other toxicity which is deemed clinically significant and related to atezo, the trial
investigators and DSMC would consider stopping further enroliment. Results: 36 patients were
enrolled on the TMT alone arm and 37 patients on the TMT + atezo arm. No grade 3 or higher colitis
was reported in the atezo arm. Only one patient had treatment related grade 3 radiation cystitis
which was diagnosed after finishing atezo treatment. No steroids were given. Overall 23 grade 3 or
higher toxicity events were reported in the atezo arm vs 11in non- atezo arm. Most common toxicity
was hematological which was considered non-immune related. None of the grade 3 or higher
toxicities were considered to be immune related by the treating investigator. Conclusions: Thereis
no evidence of increased immune related grade 3-5 AEs.DSMC has recommended to continue
enrollment. Adverse Events with No Entries for Grades 3 to 5 Have Been Suppressed Clinical trial
information: NCT03775265. Research Sponsor: NIH/NCI grants CA180888, CA180819, CA180820,
CA180821, CA180868, Pharmaceutical/Biotech Company.

Number of patients with a given type and grade of adverse event.

Chemo + RT Chemo + RT + Atezo

(n=36) (n=37)

Grade Grade
ADVERSE EVENTS 0 1 2 3 45 0 1 2 3 4°5
Acute kidney injury 35 0 0 1. 00 3% 00 2 00
Anemia 23 8 4 1.0 0 1B 8 7 4 0 0
Hypokalemia 333 00 0 0 3 2 0 1 10
Lipase increased 3 0 0 0 OO 3 0 0 0 1 0
Lymphocyte count decreased 30 0 0 4 2 0 3 0 1 4 2 0
Neutrophil count decreased 29 4 0 2 1 0 21 2 5 3 00
Platelet count decreased 221 3 1.0 0 1 188 2 1 0 0
Rash maculo-papular 3% 0 0 0 0 0 3 2 0 1 00
Sepsis 3 0 0 0 00 3 0 0 0 1 0
Urinary tract infection 34 0 2 0 0 0 21 0 3 7 0 0
White blood cell decreased 28 2 3 2 1 0 2 6 2 17 00
MAX. GRADE ANY ADVERSEEVENT 2 8 15 8 3 0 0 6 8 18 5 0
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An open-label, multicenter, phase IlIb study of patients with urinary tract carcinoma (UTC)
(STRONG): Final analysis for fixed-dose durvalumab monotherapy (module A).

Guru Sonpavde, Aurelien Marabelle, Yohann Loriof, Cora N. Sternberg, Jae-Lyun Lee, Aude Flechon, Guilhem Roubaud,
Damien Pouessel, Vittorina Zagonel, Fabio Calabro, Giuseppe L. Banna, Sang Joon Shin, Francisco Emilio Vera Badillo,
Thomas Powles, Eva Hellmis, Paulo Andre Palhares de Miranda, Ana Rita Lima, William Sawyer, Sebastien J. Hotte; Dana-
Farber Cancer Institute, Boston, MA, Institut Gustave Roussy, University of Paris Sud, Villejuif, France; Department of Cancer
Medicine, Institute Gustave Roussy, Université Paris-Saclay, Villejuif, France; Weill Cornell Medicine, Hematology/Oncology,
New York Presbyterian Hospital, New York, NY: Asan Medical Center, University of Ulsan College of Medicine, Seoul, South
Korea; Léon-Bérard Centre, Lyon, France; Institut Bergonié, Bordeaux, France; Institut Claudius Régaud, IUCT Oncopole,
Toulouse, France; Veneto Institute of Oncology, I0V-IRCCS, Padua, Italy; San Camillo Forlanini Hospital, Rome, Italy; Ospedale
Cannizzaro, Catania, Italy; Yonsei University Severance Hospital, Seoul, South Korea; Department of Oncology, Queen’s
University, Kingston, ON, Canada; Barts Cancer Centre, Queen Mary University of London, London, United Kingdom; Institut
Urologicum Duisburg, Duisburg, Germany, AstraZeneca, Gaithersburg, MD; AstraZeneca, Cambridge, United Kingdom;
Juravinski Cancer Centre, Hamilton, ON, Canada

Background: Patients (pts) with advanced UTC who fail first-line therapy have poor prognoses.
Durvalumab (D; anti-PD-L1) 10 mg/kg every 2 weeks is approved for treatment of metastatic
urothelial carcinoma (mUC) after progression on platinum-based chemotherapy (CT). Further
understanding of long-term safety and efficacy of D in platinum and non-platinum pretreated pts,
using a fixed dose every 4 weeks (Q4W), is of value. Methods: Module A of the phase lllb STRONG
study (NCT03084471) investigated the safety of fixed-dose D (1500 mg, Q4W) in pts with urothelial
and nonurothelial UTC who progressed on or after platinum/non-platinum CT. The primary
endpoint was the number of pts with adverse events of special interest (AESIs) - events with
an inflammatory or immune-mediated mechanism that may require interventions (eg, steroids/
immunosuppressants), including immune-mediated adverse events (imAE). AEs with onset date on
or after the date of first dose and up to 90 days after study discontinuation were included.
Secondary endpoints included serious AEs and overall survival (0S). Exploratory endpoints
included objective response rate (ORR) and disease control rate (DCR) (investigator assessed
per RECIST 1.1). Results: A total of 867 pts received D monotherapy. Median age was 68.1 yr and
80.0% were male; 87.1% had an ECOG PS 0-1 and 12.7% had ECOG PS 2. Most (96.3%) had
urothelial UTC, including urothelial variants. Tumor PD-L1expression was high (=25%) in 239/577
(41.4%) pts with available data. Median treatment and follow-up duration were 12.1wk (range 1-128)
and 13.8 mo (range 0.0-28.8), respectively. Safety data are reported in the table. Deaths related to
study treatment occurred in 9 pts (1.0%). At data cutoff (March 31, 2020), 30.8% of pts were in
survival follow-up. Median OS was 7.0 mo (95% Cl: 6.4-8.2); OS rate at 1and 2 yr was 35.8% (95%
Cl:32.5-39.2) and 20.2% (95% Cl: 16.5-24.1), respectively. ORR was 17.7% with complete responses
in 5.1% of pts. DCR at 6 mo was 33.0%. Median OS of subgroups: PD-L1high or low: 9.3 mo (95% Cl:
6.7-12.7) and 6.5 mo (95% Cl: 5.8-8.1); ECOG PS 0-10r 2: 8.4 mo (95% Cl: 7.2-9.8) and 3 mo (95%
Cl: 2.0-4.1); urothelial and nonurothelial UTC: 7.0 mo (95% Cl: 6.4-8.2) and 7.0 mo (95% Cl: 2.7-
10.2), respectively. Conclusions: Fixed-dose D monotherapy Q4W is convenient with an acceptable
safety profile in previously treated pts for UTC. Long-term safety and efficacy data reported are
consistent with published studies of D and other 10 agents in this setting. Clinical trial information:
NCT03084471. Research Sponsor: AstraZeneca.

All AEs AES| TRAEs imAEs
(%) (%) (%) (%)

Any AE 787 (90.8) 438 407 (469) 97 (11.2)
(50.5)

Grade 23 AEs 365 (421) 69 (80) 78 (9.0 17 (2.0

Serious AEs 254 (29.3) 3237 41(40) 1(13)

AE leading to discontinuation of 77 (89) 18 (2.1) 33 (3.8) 10 (12)

treatment
TRAEs, Treatment-related AEs

© 2021 American Society of Clinical Oncology. Visit gucasym.org and search by abstract for disclosure information.


http://clinicaltrials.gov/show/NCT03084471
http://clinicaltrials.gov/show/NCT03084471
http://gucasym.org

UROTHELIAL CARCINOMA
430 Poster Session

Safety and efficacy of perioperative cisplatin/gemcitabine (cis/gem) and durvalumab (durva)
for operable muscle-invasive urothelial carcinoma (MIUC): SAKK 06/17.

Richard Cathomas, Sacha Rothschild, Stefanie Hayoz, Martin Spahn, Julian Schardt, Roland Seiler, Andreas Erdmann,
Stefanie Aeppli, Nicolas Mach, Raeto Strebel, Boris A. Hadaschik, Dominik R. Berthold, Miklos Pless, Deborah Zihler,
Mathias Schmid, Martina Schneider, Zuzanna Maniecka, UIf Petrausch; Department of Oncology, Cantonal Hospital
Graubiinden, Chur, Switzerland; Department of Medical Oncology, University Hospital Basel, Basel, Switzerland; Swiss
Group for Clinical Cancer Research, Bern, Switzerland Hirslanden Klinik, Ziirich, Switzerland: University Hospital Bern,
Deparment of Oncology, Bern, Switzerland; University Hospital Bern, Bern, Switzerland; Kantfonsspital Baden, Baden,
Switzerland: Department of Oncology/Haematology, Cantonal Hospital St. Gallen, St.Gallen, Switzerland: Department of
Oncology, University Hospital Geneva, Geneva, Switzerland, Kantonsspital Graubiinden, Chur, Switzerland; Vancouver
Prostate Centre, Vancouver, BC, Canada; Centre Hospitalier Universitaire Vaudois, Lausanne, Switzerland; Department of
Oncology, Cantonal Hospital Winterthur, Winterthur, Switzerland; Department of Oncology and Hematology, Kantonsspital
Aarau, Aarau, Switzerland; Stadtspital Triemli, Zurich, Switzerland; SAKK-Swiss Group for Clinical Cancer Research,
Coordinating Center, Bern, Switzerland; SAKK Coordinating Center, Bern, Switzerland; OnkoZentrum Zurich, Zurich,
Switzerland

Background: The combination of cisplatin-based chemotherapy with immune checkpoint inhib-
itorsis extensively investigated in urothelial carcinoma. Using this combination in the neoadjuvant
setting for patients (pts) with MIUC might improve pathological response rate (PaR: <ypT2NO) but
carries the risk of increased perioperative morbidity. Methods: SAKK 06/17 is an open-label single
arm phase Il trial for pts with operable MIUC cT2-T4a cNO-1. Treatment consists of 4 cycles of
neoadjuvant cis/gem g3w in combination with 4 cycles durva 1500mg g3w followed by resection.
Durva is continued after surgery g4w for 10 cycles. Primary endpoint is event free survival (EFS) at
2 years. 58 pts are needed based on type | error of 10% and a power of 80% for H, EFS at 2 years =
65% compared to Hg EFS at 2 years = 50%. We report the secondary endoints PaR, pathological
complete remission (pCR: ypTO NO), and safety on the full analysis set (FAS, received at least one
dose of durva). Results: 61 pts were included between 7/18 and 9/19 at 12 sites. The FAS consists of
58 pts (79% male, median age 67.5 yrs) with bladder cancer (95%) or upper urinary tract/urethral
cancer (5%). Clinical T2, T3, T4 stage were present at diagnosis in 69%, 21%, 10%, respectively,
and 17% had cN1. 95% of pts received all 4 doses of neoadjuvant durva, 81% all 4 cycles of cis/gem
and 17% switched to carboplatin. In total grade 3 and 4 adverse events (AE) during neoadjuvant
treatment occurredin 48% and 27%, respectively. AEs related to durva were G3in 7 pts (12%) and
G4 in one patient (2%). Resection was performed in 53 pts (91%; 51 radical cystectomy, 2
nephroureterectomy), 4 pts refused surgery and one patient was irresectable due to a frozen
pelvis. RO resection was achieved in 52 pts (98%), one had R1. Postoperative complications
included Clavien-Dindo Ill in 13 pts (24%) and IV in 5 pts (9%). PaR was found in 60% (95% CI
46.0%-73.5%) with 18 pts achieving pCR (34%; 95% Cl 21.5%-48.3%) and 14 patients (26%) ypT1/
ypTis. Conclusions: The first FAS results for neoadjuvant durvalumab in combination with cis/gem
for operable MIUC confirm elevated pathological response rates and demonstrate acceptable
safety. Postoperative morbidity is relevant but not exceeding the expected frequency or severity.
Clinical trial information: NCT0O3406650. Research Sponsor: Swiss group for clinical cancer
research SAKK.
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Sapanisertib, a dual mTORC1/2 inhibitor, for TSCI- or TSC2-mutated metastatic urothelial
carcinoma (mUC).

Joseph W. Kim, Matthew I. Milowsky, Noah M. Hahn, David J. Kwiatkowski, Alicia K. Morgans, Nancy B. Davis,
Leonard Joseph Appleman, Sumati Gupta, Primo "Lucky" N. Lara, Jean H. Hoffman-Censits, David I. Quinn, Yu Shyr,
Patricia LoRusso, Jeffrey Skiar, Daniel Peter Petrylak; Yale Cancer Center, Yale School of Medicine, New Haven, CT; University
of North Carolina Department of Medicine, Division of Hematology/Oncology, Chapel Hill, NC; Departments of Oncology and
Urology, Johns Hopkins School of Medicine, Baltimore, MD; Dana-Farber Cancer Institute, Boston, MA; Northwestern
University, Chicago, IL; Vanderbilt-Ingram Cancer Center, Nashville, TN, UPMC, Pittsburgh, PA; Huntsman Cancer Institute-
University of Utah Health Care, Salt Lake City, UT: University of California, Sacramento, CA; Sidney Kimmel Comprehensive
Cancer Center at Johns Hopkins, Baltimore, MD; USC Norris Cancer Hospital, Los Angeles, CA; Vanderbilt University Medical
Center, Nashville, TN; Yale University School of Medicine, New Haven, CT; Yale School of Medicine, Yale University, New
Haven, CT; Yale School of Medicine, New Haven, CT

Background: A mammalian target of rapamycin (mTOR) inhibitor, everolimus, showed activity in
patients with metastatic urothelial carcinoma (mUC) including an exceptional objective response
in a patient with a deleterious TSC7 mutation. Sapanisertib is a potent inhibitor of mTOR complex 1
and 2. Here, we present the data from a phase Il study of sapanisertib in patients with TSCI- or
TSC2-mutated mUC. Methods: Eligible mUC patients with a TSCT or TSC2 mutation received
sapanisertib 3mg po daily on days 1through 28 every 28 days. Primary endpoint was the overall
response rate. Tumor samples were submitted for central confirmation of the mutation. A
prescreening test for TSC1/2 mutation was available at a central lab for those with unknown
mutational status. Results: Tumor samples from 41 patients were submitted for either prescreen-
ing (n=24) or confirmation (n=17). Of 24 prescreening patients, 4 (16%) had TSC1 mutation; 2 (8%)
had TSC2 mutations. Of 17 confirmatory testing, 16 were confirmed by the central lab. Of 23
potentially eligible patients with a TSCT? or TSC2 mutation, 17 (14 TSCland 3 TSC2) were enrolled.
Baseline characteristics of these 17 patients are shown. Four patients with TSCI1- mutated mUC
were deemed non-evaluable for response; two withdrew consent before starting sapanisertib to
pursue an alternative therapy, and the other two withdrew consent with an adverse event before
completing the first cycle. Of 13 evaluable patients, no objective response was observed. Although
4 patients had stable disease (SD) at their first restaging scan, none were confirmed to have SD
with a subsequent scan. Median overall survival is 3.4 months. Four patients withdrew consent due
to adverse event. Most common adverse events were hyperglycemia (80%), Cr elevation (53%)
and AST increased (46.7%). No treatment-related death was observed. Conclusions: Sapanisertib
did not result in any objective response in 13 patients with TSCI- or TSC2-mutated mUC. Given the
lack of clinical activity, and problems with tolerance of sapanisertib, the trial was terminated early
for futility. Future studies of an mTOR inhibitor or other targeted agent in the mTOR pathway
should examine molecular alterations beyond TSC? or TSCZ2. Clinical trial information:
NCT03047213. Research Sponsor: U.S. National Institutes of Health.

Baseline characteristics.

N=17
Age, Median (Range) 67 (53-84)
Male 16 (94%)
Number of prior therapies, median (Range) 3 (1-6)
ECOG PS 0 or 1 15 (88%)
ECOG PS 2 2 (12%)
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Impact of angiotensin inhibitors on pathologic complete response with neoadjuvant
chemotherapy (NAC) for muscle-invasive bladder cancer (MIBC).

Jonathan Thomas, Gregory Russell Pond, Catherine Curran, Dory Freeman, Praful Ravi, Matthew Mossanen, Mark A. Preston,
Graeme S. Steele, Charlene Mantia, Bradley Alexander McGregor, Rakesh K. Jain, Guru Sonpavde, Beth Israel Deaconess
Medical Center, Harvard Medical School, Boston, MA; McMaster University, Department of Oncology, Hamilton, ON, Canada;
Dana-Farber Cancer Institute, Boston, MA,; Brigham and Women's Hospital, Boston, MA; Massachusetts General Hospital,
Boston, MA

Background: The renin-angiotensin system (RAS) is involved in requlation of angiogenesis, cell
proliferation, desmoplasia and immunosuppression. Angiotensin converting enzyme inhibitors
(ACEIi) and angiotensin receptor blockers (ARB) may have antitumor effects partly by inhibiting
transforming growth factor (TGF)-B, a major resistance mechanism in bladder cancer. Methods:
Patients (pts) with muscle invasive bladder cancer (MIBC) treated or not treated with ACEi/ARB
while receiving preceding radical cystectomy (RC) were assessed for pathologic complete re-
sponse (pCR) defined as pTONO and overall survival (OS). Pathologic features, performance status,
clinical stage, type and number of cycles of NAC, and presence of grade =3 toxicities were
collected retrospectively. The Kaplan-Meier method was used to estimate overall survival (0OS).
Logistic and Cox regression was used to explore factors potentially prognostic for pCR and OS
respectively. Results: 187 patients received NAC followed by RC. The mean age at the time of NAC
was 65. 71% were male and 29% were female. Of the 187 patients, 61% received Cisplatin/
Gemcitabine and 28.3% received dose dense MVAC. Of patients receiving NAC, 53 (28%) had a
pCR. The 5-year OS was 64%. There were 41 (21.9%) patients taking an ACEi and 24 (12.8%)
patients taking an ARB at the start of NAC. Of the 41 patients who took an ACEi, 17 (41.5%) had a
pCR; of the 146 patients who did not take an ACEIi, 36 (24.7%) had a pCR. ACEi intake during NAC
was the only factor associated with pCR on multivariable analysis (odds ratio of 2.17 [95% CI 1.05-
4.48] p = 0.037). pCR was the only factor shown to be associated with significantly improved OS
(Hazard Ratio 0.18 [95% CI 0.07-0.45] p = < 0.001). After adjusting for pCR, ACEi was not
significantly prognostic of OS (HR = 1.12, 95% Cl = 0.60 to 2.09, p = 0.72). ARB intake while
receiving NAC was not associated with pCR or OS. Conclusions: ACEi intake was associated with
significantly increased pCR in patients with MIBC receiving NAC, and pCR was the only significant
factor associated with OS. We hypothesize that ACEi may augment the activity of NAC and increase
pCR, which translates to improved OS. ACEi intake was not associated with improvement in OS
potentially due to competing causes of mortality in patients requiring ACEi. Our data requires
validation. Research Sponsor: None.
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Single-arm phase Il study of low-dose paclitaxel and pembrolizumab in platinum-refractory
metastatic urothelial carcinoma (UC).

Rhonda L. Bitting, Donald Charles Vile, Janet A. Tooze, Christopher Y. Thomas, Morgan Neve, Mitra Kooshki, Jessica Brown,
Purnima Dubey, Pierre Triozzi, Michael Moses Goodman; Comprehensive Cancer Center of Wake Forest Baptist Health,
Winston Salem, NC, Wake Forest Baptist Health, Winston Salem, NC: Wake Forest University School of Medicine, Winston
Salem, NC: Pelotonia Institute of Immunooncology, James Comprehensive Cancer Center, The Ohio State University,
Columbus, OH

Background: Single agent checkpoint inhibition is effective in a small proportion of platinum-
refractory UC patients but improvements are needed. UC is highly inflammatory, and low-dose
chemotherapy may enhance the response to immunotherapy. We evaluated whether combination
therapy with low-dose paclitaxel and pembrolizumab is more efficacious than single-agent
pembrolizumab which had an objective response rate (ORR) of 21% in a similar patient population
in the KEYNOTE-045 study. We also incorporated multiple novel biomarker studies to explore
immune regulatory mechanisms in UC. Methods: This is a prospective, single-arm phase Il trial
(NCT02581982) of pembrolizumab combined with low-dose paclitaxel in patients with platinum-
refractory metastatic UC. Key inclusion criteria included measurable progression of disease within
12 months of platinum therapy and ECOG =1. Patients received pembrolizumab 200mg day 1 and
paclitaxel 80 mg/m2 days 1and 8 of a 21 day cycle for up to 8 cycles unless clinical or radiographic
disease progression or unacceptable adverse events (AEs) were observed. Responding patients
could remain on pembrolizumab maintenance for up to 2 years. The primary endpoint was ORR;
key secondary endpoints included overall survival (0S), 6-month progression free survival (PFS),
and safety. Results: Twenty-seven patients were treated between 4/2016 - 6/2020, with a median
follow up of 9.9 months. At baseline, the median age was 68 years (range 49-80), with 81% men
and 78% non-Hispanic white. The majority (59%) were ECOG 1. Twenty-one of 27 (78%) received
prior definitive therapy: chemoradiation in 24% and surgery in 76%. The majority (78%) of
patients received prior cisplatin. 70% progressed on a cisplatin-based regimen while 30%
progressed on carboplatin-based regimen within 12 months of study entry. The ORR by intention
to treat was 9 of 27 patients (33%) and in patients evaluable for response by imaging was 9 of 25
(36%), including 3 with complete response. Disease control rate in evaluable patients was 72%.
Six-month PFS was 46.8% (95% Cl. 27.2%, 64.2%) and median OS was 11.7 months (95% ClI: 8.7
mo, NR). Common = grade 2 AEs were anemia (44%), lymphopenia (37%), hyperglycemia (33%),
and fatigue (33%). Possible treatment-related at least grade 3 or 4 AEs occurred in 56% of
subjects, including 2 immune-mediated AEs (pneumonitis and nephritis) resulting in therapy
cessation but a durable partial response. There were no grade 5 events. Conclusions: This study
illustrates that the addition of low-dose paclitaxel to pembrolizumab improves outcomes in
patients with platinum-refractory UC, relative to single-agent pembrolizumab. No unanticipated
safety signals emerged. Exploratory analyses including PDL1status, tumor mutational burden, and
change in circulating microRNAs and in immune cell populations are ongoing. Clinical trial
information: NCT02581982. Research Sponsor: Merck.
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Atezolizumab (atezo) monotherapy versus chemotherapy in previously untreated locally
advanced or metastatic urothelial carcinoma (mUC): Clinical outcomes by PD-L1 status in
cisplatin (cis)-ineligible pts from the phase Il IMvigor130 study.

Matt D. Galsky, Aristotelis Bamias, Jose Angel Arranz Arija, lan D. Davis, Maria De Santis, Eiji Kikuchi, Xavier Garcia del Muro,
Se Hoon Park, Ugo De Giorgi, Boris Alekseev, Marina Mencinger, Kouji Izumi, Javier Puente, Jian-Ri Li, Almut Mecke,
Sanjeev Mariathasan, Romain Banchereau, Xinhui Huang, Chooi Peng Lee, Enrique Grande; Icahn School of Medicine at Mount
Sinai/Tisch Cancer Institute, New York, NY: National and Kapodistrian University of Athens, Athens, Greece; Gregorio
Marandn Hospital. Madrid, Spain; Eastern Health Clinical School, Monash University, Box Hill, VIC, Australia; Department of
Urology, Charité University Hospital, Berlin, Germany and Department of Urology, Medical University of Vienna, Vienna,
Austria; St. Marianna University School of Medicine, Kawasaki, Japan, Catalan Institute of Oncology, IDIBELL, University of
Barcelona, Barcelona, Spain; Samsung Medical Center, Seoul, South Korea; Istituto Scientifico Romagnolo per lo Studio e la
Cura dei Tumori (IRST), IRCCS, Meldola, Italy; Research Oncology Institute, Tomsk, Russian Federation; Institute of Oncology
Ljubljana, Ljubljana, Slovenia; Kanazawa University Hospital, Kanazawa, Japan; Hospital Clinico San Carlos, Instituto de
Investigacién Sanitaria del Hospital Clinico San Carlos (IdISSC), CIBERONC, Madrid, Spain; Taichung Veterans General
Hospital, Taichung, Taiwan; F. Hoffmann-La Roche Ltd, Basel, Switzerland; Genentech, Inc., South San Francisco, CA; Roche
Products Limited, Welwyn Garden City, United Kingdom; MD Anderson Cancer Center Madrid, Madrid, Spain

Background: Atezo (anti-PD-L1) monotherapy is approved for cis-ineligible pts who have locally
advanced or mUC with PD-L1-expressing immune cells on = 5% of the tumor area (IC2/3 per
VENTANA SP142 IHC assay). The IMvigor130 primary analysis demonstrated a significant PFS
benefit with atezo + platinum/gemcitabine (plt/gem) (arm A) vs placebo (pbo) + plt/gem (arm C) as
1L treatment for mUC (Galsky Lancet 2020); at that time, interim OS data for arm A vs C were
encouraging but immature. OS with atezo monotherapy (arm B) could not be formally tested, but
favorable efficacy was seen in IC2/3 pts. In this exploratory analysis, we assess outcomes by PD-L1
status in cis-ineligible pts. Methods: Pts were randomized 1:1:1 to arms A, B or C (Galsky Lancet
2020). Evaluation of OS (co-primary EP) was performed via a hierarchical fixed sequence pro-
cedure: arm A vs CITT pts; then, arm B vs CITT and I1C2/3 pts. No formal testing was performed in
this exploratory subgroup analyses; OS and RECIST 1.1 ORR (per investigator [secondary EP]) were
descriptively evaluated. Results: Efficacy data suggested OS and ORR benefit in atezo-treated cis-
ineligible 1C2/3 pts (Table). In the overall safety population, all-grade treatment-related AEs
(TRAEs) had occurred in 60% and 96% of arm B and C pts, respectively; grade 3-4 TRAEs
occurred in 15% and 81%, respectively. Biomarker data evaluating PD-L1 biology (assessed by
SP142) and associated transcriptome analysis in arms B vs C will be presented. Conclusions: This
exploratory analysis of IMvigor130 pts with 1L cis-ineligible IC2/3 mUC provides additional evidence
for clinical benefit with single-agent atezo, a well-tolerated treatment with a distinct safety profile
vs chemo. Analyses with longer OS follow-up are warranted. Clinical trial information:
NCT02807636. Research Sponsor: F. Hoffmann-La Roche Ltd.

0S events/  0S events/ 0S HR
pts @rm B)  pts (arm C) Outcome ArmB ArmC (95% Cl)
ITT 191/360 198/359 moOS (95% 15.7 (131, 131 (1.7, 1.02 (0.83,
Cl), mo 17.8) 15) 124
- - - ORR (95% 23 (19, 43 (38, -
Cl), % 28) 49)
1c2/3 33/88 42/85 mO0S (95% NE (177, 178 0.68 (0.43,
Cl), mo NE) (10.0, 1.08)°

NE)
- - - ORR (95% 39 (28, 44 (33, -
cl). % 50) 55)
Cis-ineligi- 21/50 26/43 moS (95% 186 100 053 (030,
ble® 1C2/ Ch,mo (131,NE) (74, 094)
19.)
- - - ORR (95% 38 (25, 33 (19, -
cl), % 53) 49)
Cis-ineligi- 85/140 85/140 moS (95% 112 (69, 12 (99, 111(0.82,
bdle" 1C0/ Cl), mo 15.0) 15.0) 150)°
1

- - - ORR (95% 16 (10, 42 (34, -
Cl), %° 23) 51)

mFU, 1.8 mo; data cutoff May 31, 2019. NE, not estimable. ® Stratified per randomization strat-
ification factors: PD-L1 status (ITT only), Bajorin risk factor score/liver mets, investigator's choice
of pit (cis or carboplatin); Galsky Lancet 2020. ® Per Galsky Lancet Oncol 201, excluding NYHA
classification. © Unstratified. ¢ 10/ = PD-L1 IC < 5%. ¢ ORR for cis-ineligible ICO/1 pts based on
n =139 in each arm.
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Post-hoc analysis of long-term outcomes in patients with CR, PR, or SD to pembrolizumab
(pembro) or platinum-based chemotherapy (chemo) as 1L therapy for advanced urothelial
carcinoma (UC) in KEYNOTE-361.

Yohann Loriot, Ajjai Shivaram Alva, Tibor Cs0szi, Mustafa Ozguroglu, Nobuaki Matsubara, Lajos Geczi, Susanna Y. Cheng,
Yves Fradet, Stephane Oudard, Christof Vulsteke, Rafael Morales-Barrera, Aude Flechon, Seyda Gunduz, Alejo Rodriguez-
Vida, Ronac Mamtani, Evan Y. Yu, Chih-Chin Liu, Kentaro Imai, Blanca Homet Moreno, Thomas Powles; Gustave Roussy,
Université Paris-Saclay, Villejuif, France; University of Michigan Rogel Cancer Center, Ann Arbor, MI; Hetenyi G Korhaz,
Onkologiai Kozpont, Szolnok, Hungary; Istanbul University-Cerrahpasa, Cerrahpasa School of Medicine, Istanbul, Turkey;
National Cancer Center Hospital East, Kashiwa, Japan, National Institute of Oncology, Budapest, Hungary; Sunnybrook
Odette Cancer Centre, Toronto, ON, Canada; CHU de Québec - Université Laval, Québec City, QC, Canada; Hopital Européen
Georges-Pompidou, Paris, France; Center for Oncological Research (CORE), University of Antwerp, Integrated Cancer Center
Ghent, Ghent, Belgium; Vall d’Hebron Institute of Oncology, Barcelona, Spain; Centre Léon Bérard, Lyon, France; Akdeniz
University, Antalya, Turkey; Medical Oncology Department, Hospital del Mar Research Institute, Barcelona, Spain; Abramson
Cancer Center, University of Pennsylvania, Philadelphia, PA; Division of Oncology, Department of Medicine, University of
Washington, Seattle, WA; Merck & Co., Inc., Kenilworth, NJ; Barts Cancer Institute, Queen Mary University of London, London,
United Kingdom

Background: The phase Ill KEYNOTE-361 study compared efficacy and safety of 1L pembro +
chemo or pembro vs chemo in pts with advanced UC. The trial did not meet its primary endpoints of
PFS or OS superiority for pembro + chemo vs chemo; formal testing for OS for pembro vs chemo
was not performed. We present a post hoc landmark analysis to examine the durability of CR/PR/
SD and long-term survival in pts with CR, PR, or SD to pembro vs chemo at week 9 in KEYNOTE-361
(NCT02853305). Methods: Landmark analyses of OS by CR/PR/SD at 9 weeks after randomization
inthe ITT population were performed. Pts were included if they had a best response of CR/PR/SD
per RECIST v1.1by blinded independent central review at the landmark date of week 9 (first imaging
assessment per study protocol). Duration of CR/PR/SD and OS were estimated by the Kaplan-Meier
method. No formal comparisons were performed. Results: 307 pts were randomized to receive
pembro and 352 pts to receive chemo in the KEYNOTE-361 study. As of Apr 29, 2020, the median
(range) time from randomization to data cutoff was 32.5 (22.0-42.4) mo for the pembo arm and
31.4 (22.1-41.6) mo for the chemo arm. In the landmark analysis, fewer pts had CR/PR/SD at week 9
with pembro (n=137 [45%]) than with chemo (n=253 [72%]). Median (range) duration of response
for pembro vs chemo was 18.7 (4.4+-35.4+) vs 12.3 (0.0+-29.7+) mo for pts with CR, and 35.0 (1.1-
36.1+) vs 6.1(0.0+-36.3+) mo for pts with PR. Median (range) duration of SD was 4.8 mo (0.0-38.2+)
with pembro and 4.6 mo (0.0-16.1+) with chemo. Median OS (95% CI) for pembro vs chemo was not
reached (NR) (25.5-NR) vs NR (19.1-NR) for pts with CR; NR (NR-NR) vs 14.8 mo (12.1-21.0) for pts
with PR; and 18.5 mo (13.8-28.8) vs 1.1 mo (8.1-14.6) for pts with SD, respectively. Long-term OS
rates were higher with pembro vs chemo across all groups (CR/PR/SD) at week 9 (Table).
Conclusions: In this post hoc landmark analysis, chemo was associated with more initial responses
than pembro, whereas pembro was associated with longer median duration of CR and PR, and
generally longer median OS than chemo. Among pts who achieved CR/PR/SD at week 9, the
relative OS benefit for pembro vs chemo increased over time. Clinical trial information:
NCT02853305.Research Sponsor: Funding for this research was provided by Merck Sharp &
Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.

0S rate by CR/PR/SD from week 9.
Pembro Arm (N=137)

Chemo Arm (N=253)

CR PR SD CR PR SD
(n=16) (n=54) (n=67) (n=25) (n=127) (n=101)
6 mo, % 100 98.1 85.1 100 90.6 723
(95% CI) ~ (100-100)  (87.6-99.1)  (74.0-91.7) ~ (100-100)  (84.0-945) (62.4-79.9)
12 mo, % 938 86.9 65.4 80.0 59.8 465
(95% CI)  (632-99.0) (745-935) (526-75.5)  (58.4-911)  (50.8-67.8) (36.6-55.9)
18 mo, % 938 794 517 76.0 457 337
(95% CI)  (632-99.1) (65.8-88.0) (39.1-629) (54.2-88.4) (36.8-541)  (24.7-429)
24 mo, % 81.5 736 438 571 339 211
(95% CI)  (58.6-96.7) (59.5-834) (31.6-55.3) (34.2-74.6) (25.7-42.3)  (13.7-29.1)
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Preliminary analysis of a phase Il, multicenter, randomized, active-control study to evaluate the
efficacy and safety of eganelisib (IPI 549) in combination with nivolumab compared to nivolumab
monotherapy in patients with advanced urothelial carcinoma.

Piotr Tomczak, Lazar Popovic, Philippe Barthelemy, Aleksander Janicic, Elena Sevillano Fernandez, Delphine Borchiellini,
Massimo Aglietta, José Maroto, Aurelien Carnot, Brenda O'Connell, NORA ZIZLSPERGER, Halle Huihong Zhang,
Begona P. Valderrama; Poznan University of Medical Sciences, Poznan, Poland: Oncology Institute of Vojvodina, Sremska
Kamenica, Serbia; Institut Cancérologie Strasbourg Europe, Strasbourg, France; Clinical Centre of Serbia, Belgrade, Serbia;
HM Hospitales, Madrid, Spain; Department of Medical Oncology, Centre Antoine Lacassagne, Nice, France; Candiolo Cancer
Institute, FPO-IRCCS, Candiolo, Italy; Department of Medical Oncology, Hospital de Sant Pau, Barcelona, Spain; CH Tourcoing,
Tourcoing, France; Infinity Pharmaceuticals, Inc, Cambridge, MA; Infinity Pharmaceuticals, Cambridge, MA; Hospital
Universitario Virgen del Rocio, Seville, Spain

Background: Inhibition of the PD-1 pathway has demonstrated clinical benefit in metastatic
urothelial carcinoma (mUC); however, response rates of 15% to 29% highlight the need for more
effective therapies, especially for PD-L1- patients. Eganelisib is a first-in-class, novel, oral agent
which selectively inhibits PI3K-y, with the goal of improving the immune response to checkpoint
inhibitors (CPI). Methods: Eligible patients (pts) with mUC who progressed on > 1 platinum-based
chemotherapy regimen and were CPI naive were enrolled. Pts were randomized 2:1 to receive
eganelisib in combination with nivolumab (EN) or placebo with nivolumab (PN). Pts were stratified
by baseline circulating monocytic myeloid derived suppressor cells (mMDSC) level. The primary
endpoint was objective response rate (ORR) per RECIST v1.1in pts with high baseline mMDSC levels.
Other endpoints included ORR, progression free survival (PFS) and overall survival (OS) in all pts
and PD-L1+/- pts. Results: We report preliminary data (as of 9/1/2020) for the first 49 pts with 33
randomized to receive EN and 16 PN. Preliminary ORR/PFS is presented in the table below. Except
for the mMDSC high subgroup, ORR and PFS were improved in the EN arm compared tothe PN arm.
The duration of exposure was a median of 15 weeks for EN and 11 for PN. Most common all-Gr AEs
(EN vs PN %) were pyrexia (33 vs 0), decreased appetite (30 vs19), pruritis (24 vs 6), rash (24 vs 6),
asthenia (21 vs 31), and transaminase elevation (21 vs 6). Most common Gr=3 AEs (EN vs PN %)
include hepatotoxicity (15 vs 0), transaminase elevation (12 vs 6), and rash (9 vs 0). Following an
early safety review, eganelisib dose was reduced from 40 to 30 mg, resulting in a reduction of
hepatic AEs. Conclusions: Preliminary data demonstrates that the combination of eganelisib, once
reduced to 30 mg, and nivolumab was well tolerated with hepatic and skin-related toxicities more
common in the EN arm. When compared to PN, the combination demonstrated an improved ORR
and PFS, especially in the PD-L1- subset. Updated efficacy, including PFS and OS, safety and
translational data will be presented. Clinical trial information: NCT03980041. Research Sponsor:
Infinity Pharmaceuticals.

Nivolumab +
ORR n of N (%) [95% CI] Eganelisib + Nivolumab Placebo
All Patients 10 of 33 (30.3) [16,49] * 4 0f 16 (25.0) [7,
]
mMDSC > 22.3 0 of 7 (0) 10f3(33.3)[1,91]
mMDSC < 22.3 10 of 26 (38.5) [20,591* 3 of 13 (23.) [5,
54]
PD-L1+ (TPS > 1%) 4 of 5 (80.0) [28,100] 2 of 4 (50.0) [7,
93]
PD-L1- (TPS < 1%) 6 of 23 (26.1) [10, 48]* 1of 7 (14.3) [0,
58]
Pts with >6r3 treatment-related 6 of 12 (50.0) [21, 791* 0of 0
hepatic AEs
PFS median weeks [95% Cl] Eganelisib + Nivolumab + HR estimated
Nivolumab Placebo Cox Regression
All Patients 9.1 [8.0, NE] 80179, 164]  0.79[0.39, 1.60]
PD-L1- 9.1 [8.0, NE] 79 [24, 8.0] 0.50 [0.19, 1.32]

* 2 patients with pseudo progression (uPD followed by cPR)
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Derazantinib (DZB) in combination with atezolizumab (AZB) in patients with solid tumors:
Results from the dose-finding phase Ib substudy of FIDES-02.

Raghad Muhsin Abdul-Karim, Arvind Chaudhry, Anna Patrikidou, Alejandro Falcon Gonzalez, Fabricio Racca, Yohann Loriot,
Damien Pouessel, Jean-Laurent Deville, Hyo Jin Lee, Frederique Cantero, Michalina Marszewska, Mikael Saulay,
Stephan Braun, Rodryg Ramlau; NEXT Oncology, San Antonio, TX; Med Onc Assoc P S, Spokane, WA, Sarah Cannon
Research Institute, London, United Kingdom; Medical Oncology Department, Hospital Universitario Virgen del Rocio, Seville,
Spain; Intitute of Oncology of Barcelona, Barcelona, Spain; Department of Cancer Medicine, Institute Gustave Roussy,
Université Paris-Saclay, Villejuif, France; Institut Claudius Regaud/IUCT-Oncopole, Toulouse, France; Hopital de la Timone,
Marseille, France; Chungnam National University Hospital, Daejeon, South Korea; Basilea Pharmaceutica International Ltd,,
Basel, Switzerland; Basilea Pharmaceutica, Basel, Switzerland; Basilea Pharmaceutica International Ltd., Basel, NJ,
Switzerland; Poznan University of Medical Sciences, Poznan, Poland

Background: DZB is an oral small-molecule FGFR1/2/3 kinase inhibitor, which demonstrated
antitumor activity in preclinical and clinical studies (in cholangiocarcinoma patients [pts] with
FGFR2-driven tumors and in FGFR1-3-driven urothelial cancer [UC] PDX models). In CSF1-
stimulated mouse bone-marrow derived macrophages, DZB reduced CSFIR phosphorylation
with a maximal effect similar to the selective CSFIR inhibitor BLZ945, suggesting DZB could
have an effect on tumor-associated macrophage regulation. Thus, DZB+AZB is a rationale com-
bination to be investigated in immunogenic and FGFR-driven tumors like UC. Methods: FIDES-02
is a multi-cohort open-label Phase 1b/2 study evaluating the effect of DZB as monotherapy and
DZB+AZB in combination. To determine the RP2D of DZB+AZB, a total of 26 pts with UC (N =4) and
other solid tumors (N = 22), of whom 7 pts carried various FGFR genetic aberrations (GA), were
enrolled at 2 dose levels (DL) (1200 mg AZB Q3W + 200 mg [DL1] / 300 mg [DL2] DZB QD) and
treated until disease progression or unacceptable toxicity. Both DLs were divided into MTD
(endpoint: dose-limiting toxicity [DLT] at D21) and expansion cohorts to investigate both acute
and delayed adverse events (AEs) per CTCAE v5. Results: In the MTD cohorts of both DL1 (N =7)
and DL2 (N = 6) no DLTs were observed, and the DL1 and DL2 expansion cohorts subsequently
enrolled 7 and 6 pts, respectively. The most frequent treatment-emergent AEs across both DLs
were fatigue (31%), nausea (27%), diarrhea (23%), the most frequent laboratory abnormalities
were increased ALT (58%), and AST (50%). Non-DLT grade (G) = 3 treatment-related AEs (TRAE)
across both DLs were G3 diarrhea (4%), G3 nausea (4%), G3 asthenia (4%), oral fungal infection
(4%) and one case of immune-related G4 nephritis (4%). Dose interruptions / reductions and
discontinuations due to TRAEs occurred in 19% and 8%, respectively. Pharmacokinetic analyses
demonstrated that DZB exposure parameters and AZB serum concentrations in pts treated with
DZB+AZB were similar to those assessed in pts under DZB / AZB monotherapy. At data cut-off, 2 of
14 (DL1) and 7 of 12 pts (DL2) were still on treatment. Median duration of treatment in DL1 was
9.7 weeks (range, 9-25), and best overall response per investigator assessment was SD in 4 of 10
efficacy-evaluable DL1 pts. DL2 efficacy analysis was uninformative at cutoff. The combination of
1200 mg AZB Q3W with both 200 mg and 300 mg QD DZB was found to be safe and tolerable.
Conclusions: The combination of DZB+AZB is safe at both investigated DLs, the RP2D has been
determined as 300 mg DZB QD+1200 mg AZB Q3W. DZB can be safely dosed at its monotherapy
RP2D in this novel combination with AZB. The anti-tumor efficacy of DZB+AZB is currently being
investigated in adequately designed cohorts of FIDES-02 with enrichment for UC pts with FGFR GA.
Clinical trial information: NCT04045613. Research Sponsor: Basilea Pharmaceutica International
Ltd.
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Avelumab (Ave) first-line (1L) maintenance plus best supportive care (BSC) versus BSC alone for
advanced urothelial carcinoma (UC): JAVELIN Bladder 100 subgroup analysis based on duration
and cycles of 1L chemotherapy.

Yohann Loriot, Thomas Powles, Miguel Angel Climent Durén, Srikala S. Sridhar, Joaquim Bellmunt, Daniel Peter Petrylak,
Jing Wang, Nuno Matos Costa, Robert J Laliberte, Alessandra Di Pietro, Petros Grivas, Cora N. Sternberg; Gustave Roussy,
INSERM U981, Université Paris-Saclay, Villejuif, France; Barts Cancer Institute, Experimental Cancer Medicine Centre, Queen
Mary University of London, St Bartholomew's Hospital, London, United Kingdom; Instituto Valenciano de Oncologia, Valencia,
Spain; Princess Margaret Cancer Center, University Health Network, Toronto, ON, Canada, Department of Medical Oncology,
Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, MA; Yale Cancer Center, New Haven, CT; Pfizer Inc.,
Cambridge, MA, Pfizer, Porto Salvo, Portugal; Pfizer, Cambridge, MA; Pfizer SRL, Milan, Italy; Department of Medicine, Division
of Oncology, University of Washington, Clinical Research Division, fred Hutchinson Cancer Research Center, Seattle, WA;
Weill Cornell Medicine, Hematology/Oncology, New York Presbyterian Hospital, New York, NY

Background: Avelumab 1L maintenance is approved in the United States for patients with
advanced UC that has not progressed with 1L platinum-containing chemotherapy based on
significantly prolonged overall survival (OS) vs BSC seen in the phase lll JAVELIN Bladder 100
trial (NCT02603432). However, optimal duration of 1L chemotherapy is unknown and some
patients are unable to receive 6 cycles. We report a post hoc analysis of efficacy by duration
or number of cycles of 1L chemotherapy. Methods: Eligible patients with unresectable locally
advanced or metastatic UC that had not progressed with 4-6 cycles of 1L gemcitabine + cisplatin or
carboplatin were randomized to receive maintenance avelumab + BSC or BSC alone within 4-
10 weeks. Subgroups were defined by quartiles (Qs) for duration (<Q1[<15.0 weeks], Q1-Q2 [15.0
to <18.0 weeks], Q2-Q3 [18.0 to <20.1 weeks], and >Q3 [>20.1 weeks]) or estimated number of
cycles (4, 5, or 6) of 1L chemotherapy. Duration of chemotherapy included dosing delays/
interruptions, and the decision to stop 1L chemotherapy was at the investigator's discretion.
Treatment arms were compared using an unstratified Cox proportional hazards model for OS. The
potential impact of baseline characteristics on treatment patterns or dose intensity was not
explored. Results: Numbers of patients in 1L chemotherapy subgroups were generally well
balanced between arms (Table). An OS benefit was observed for avelumab + BSC vs BSC alone
across subgroups with differing durations or cycles of IL chemotherapy (Table). A progression-free
survival benefit was also observed for avelumab + BSC vs BSC alone across subgroups. No
significant treatment-by-cycle interaction (at 0.05 level) was observed. Conclusions: Improved OS
was observed with avelumab 1L maintenance vs BSC alone irrespective of duration or cycles of 1L
chemotherapy received prior to entering the trial. Among patients who stopped 1L chemotherapy
prior to 6 cycles, avelumab 1L maintenance still provided an OS benefit. Clinical trial information:
NCT02603432. Research Sponsor: Pfizer Inc, Pharmaceutical/Biotech Company.

BSC moS with
alone, mOS with BSC alone
Avelumab + BSC, events/ avelumab + BSC (95% CI), HR (95%
events/ patients patients (95% Cl), months months Cl)
Duration
<Q1 34/85 45/86 18.9 (15.4, NE) 13.0 (10.3, 18.7) 0.65
(0.418,
1.021)
Q1-Q2 34/13 31112 19.9 (13.6, NE) 155 (10.7, 21.0) 0.79
(0.499,
1.267)
Q2-03 45/100 56/111 19.2 (16.7, NE) 143 (127, 19.4) 0.74
(0.499,
1.096)
>Q3 32/92 40/79 24.0 (20.6, NE) 17.9 (116, NE) 0.63
(0.394,
1.003)
Cycles*
4 54/127 62/124 19.9 (17.7, NE) 13.7 (114, 19.4) 0.69
(0.481,
1.000)
5 24/54 21/59 19.9 (15., NE) 17.8 (1.8, NE) 0.98
(0.568,
1707)
6 63/150 80/148 24.0 (189, NE) 14.0 (12.1,19.6) 0.66
(0472,
0.915)

HR, hazard ratio; m, median months from randomization (after chemotherapy); NE, not estimable *
Derived using exposure records of 1L chemotherapy based on a 21-day cycle assumption.
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Impact of subsequent therapy on survival in KEYNOTE-361: Pembrolizumab (pembro) plus
chemotherapy (chemo) or pembro alone versus chemo as first-line therapy for advanced
urothelial carcinoma (UC).

Ajjai Shivaram Alva, Tibor CsOszi, Mustafa Ozquroglu, Nobuaki Matsubara, Lajos Geczi, Susanna Y. Cheng, Yves Fradet,
Stephane Oudard, Christof Vulsteke, Rafael Morales-Barrera, Aude Flechon, Seyda Gunduz, Yohann Loriot, Alejo Rodriguez-
Vida, Ronac Mamtani, Evan Y. Yu, Kijoeng Nam, Kentaro Imai, Blanca Homet Moreno, Thomas Powles, University of Michigan
Rogel Cancer Center, Ann Arbor, Mi; Hetenyi G Korhaz, Szolnok, Hungary; Istanbul University-Cerrahpasa, Cerrahpasa School
of Medicine, Istanbul, Turkey; Division of Breast and Medical Oncology, National Cancer Center Hospital East, Chiba, Japan;
National Institute of Oncology, Budapest, Hungary; Sunnybrook Odette Cancer Centre, Toronto, ON, Canada; CHU de Québec -
Université Laval, Québec City, QC, Canada; Georges Pompidou Hospital, University of Paris, Paris, France; Center for
Oncological Research (CORE), University of Antwerp, Integrated Cancer Center Ghent, Ghent, Belgium; Vall d'Hebron Institute
of Oncology, Barcelona, Spain; Department of Medical Oncology, Centre Léon Bérard, Lyon, France; Akdeniz University,
Antalya, Turkey; Department of Cancer Medicine, Institute Gustave Roussy, Université Paris-Saclay, Villejuif, France; Medical
Oncology Department, Hospital del Mar Research Institute, Barcelona, Spain; University of Pennsylvania, Philadelphia, PA;
Division of Oncology, Department of Medicine, University of Washington, Seattle, WA, Merck & Co., Inc., Kenilworth, NJ; Barts
Cancer Centre, Queen Mary University of London, London, United Kingdom

Background: The phase lll KEYNOTE-361 study examined the efficacy and safety of 1L pembro +
chemo or pembro alone vs chemo for pts with advanced UC. The PFS and OS benefit of pembro +
chemo vs chemo did not reach statistical significance; no further formal tesing was done. We
present an exploratory analysis of OS by subsequent therapy in KEYNOTE-361 (NCT02853305) to
assess how 1L and 2L therapy selection affected survival outcomes; no formal comparisons were
conducted. Methods: OS was estimated for pts by whether they received subsequent therapy, and
by whether subsequent therapy included an anti-PD-(L)1 agent. Results: 351 pts were randomized
to pembro + chemo, 307 pts to pembro, and 352 pts to chemo. As of Apr 29, 2020, the median
(range) time from randomization to data cutoff was 31.7 (22.0-42.3) mo. 124/351 pts (35%) in the
pembro + chemo arm, 126/307 pts (41%) in the pembro arm, and 215/352 pts (61%) in the chemo
armreceived any subsequent therapy. Similar rates of subsequent therapy (pembro + chemo: 32%;
pembro: 43%; chemo: 59%) were observed for pts who experienced progressive disease (PD) by
blinded independent central review (BICR). A higher rate of pts (169/352 [48%]) in the chemo arm
received subsequent anti-PD-(L)1 therapy than in either the pembro + chemo arm (23/351[7%]) or
pembro arm (14/307 [5%]). Due to the small pt numbers, pts in the pembro + chemo or pembro
arms who received subsequent anti—PD-(L)1 were not considered further. This analysis included all
pts who received 2L therapy (465/1010 pts [46%]); the rate of 2L therapy was similar in pts with PD
by BICR (274/615 [45%]). Chemo agents alone or in combination, specifically carboplatin, cisplatin,
docetaxel, doxorubicin, gemcitabine, and paclitaxel, were the most commonly received subsequent
therapies for pts who did not receive anti-PD-(L)1 in 2L. Pts who received 1L chemo followed by
subsequent anti-PD-(L)1 had longer mOS (19.1 mo [95% Cl 16.2-22.2]) than pts with 1L pembro
followed by 2L therapy not including an anti—PD-(L)1 agent (16.0 mo [95% CI 11.8-19.2]) (Table).
Conclusions: In this exploratory analysis, favorable survival outcomes were observed for pts who
received 1L chemo followed by anti-PD-(L)1 compared with pts who received 1L pembro followed by
2L therapy not including an anti-PD-(L)1 agent. These data underline the continued importance of
immunotherapy as 2L therapy for advanced UC. Clinical trial information: NCT02853305. Re-
search Sponsor: Merck & Co., Inc.

mO0S, mo (95% Cl) by subsequent therapy

Arm (n/n/n) Anti-PD-(L)1 Not including anti-PD-(L)1 None

Pembro + Chemo (23/101/227) e 18.2 (15.8-20.6) 13.2 (11.6-17.4)
Pembro (14/112/181) b 16.0 (11.8-19.2) 13.6 (8.1-17.9)
Chemo (169/46/137) 19.1 (16.2-22.2) 14.9 (11.7-18.8) 9.4 (1.6-10.6)

2 Based on small pt number (n=23); m0S (95% Cl) was 29.3 mo (24.1-34.2). ° Based on small pt
number (n=14); m0S (95% Cl) was 30.8 mo (14.8-35.7).

© 2021 American Society of Clinical Oncology. Visit gucasym.org and search by abstract for disclosure information.


http://clinicaltrials.gov/show/NCT02853305
http://gucasym.org

UROTHELIAL CARCINOMA
440 Poster Session

Phase 1l open-label study of S-588410 as maintenance monotherapy after first-line platinum-
containing chemotherapy in patients with advanced or metastatic urothelial carcinoma.

Syed A. Hussain, Nobuaki Shimizu, Wataru Obara, Toshinari Yamasaki, Satoru Takashima, Takahiro Hasegawa,
Motofumi Iguchi, Kenji Igarashi, Osamu Ogawa, Tomoaki Fujioka; Department of Oncology and Metabolism, University
of Sheffield, Sheffield, United Kingdom, Department of Urology, Gunma Prefectural Cancer Center, Ota, Gunma, Japan;
Department of Urology, Iwate Medical University, Morioka, Iwate, Japan; Department of Urology, Kyoto University Graduate
School of Medicine, Kyoto, Japan; Clinical Development, Shionogi & Co., Ltd., Osaka, Japan; Biostatistics Center, Shionogi &
Co., Ltd, Osaka, Japan; Medical Affairs, Shionogi & Co., Ltd, Osaka, Japan; Project Management, Shionogi & Co., Ltd., 0saka,
Japan

Background: S-588410 is a cancer peptide vaccine composed of 5 human leukocyte antigen (HLA)-
A*24:02-restricted epitope peptides derived from 5 cancer-testis antigens: DEPDC1, MPHOSPH],
URLC10, CDCA1 and KOCT; all of which are highly expressed in urothelial carcinoma. This study
aimed to evaluate the effect of S-588410 maintenance therapy on peptide-specific cytotoxic T-
lymphocyte (CTL) induction in patients with advanced or metastatic urothelial carcinoma after
first-line platinum-based chemotherapy. Methods: An open-label, multicenter phase Il trial was
performed across 62 sites in Japan, the United Kingdom, France and Bulgaria (EudraCT 2013-
005274-22). Eligible patients had completed =4 cycles of first-line platinum-based chemotherapy
without disease progression. HLA-A*24:02-positive patients received S-588410 (1 mg of each of 5
peptides mixed with Montanide ISA 51 VG) subcutaneously weekly for 12 weeks, then every 2 weeks
for up to 2 years. HLA-A*24:02-negative patients were enrolled in an observation group and did
not receive study drug. The primary endpoint for the S-588410 group was the CTL induction rate at
12 weeks, defined as the proportion of patients who showed increased CTL activity for =1 peptide.
Secondary endpoints included CTL induction rate after 1year, antitumor effect defined by immune-
related response criteria, progression-free survival (PFS), overall survival (0S), and safety.
Results: A total of 81patients with platinum-sensitive advanced or metastatic urothelial carcinoma
were enrolled (S-588410 group, n=45; observation group, n=36) between April 2014 and Novem-
ber 2017. Most patients were male and Asian with a mean age of 67 years. CTLs were induced in 42
(93.3%) patients who received S-588410 for 12 weeks (P<0.0001, one-sided binomial test where
the CTL induction rate is =50% as the null hypothesis). The CTL induction rate steadily increased
t0 95.6% within 48 weeks. CTL activity was high for the DEPDC1, MPHOSPH1 and URLCI10 peptides.
The response rate (immune-related complete response [CR] or partial response [PR]) was 8.9% (4/
45 patients) in the S-588410 group and 0% in the observation group. Tumor imaging showed
gradual (PR, n=3) and durable (CR, n=1) tumor shrinkage after =36 weeks in the S-588410 group.
Median PFS was 18.1 weeks in the S-588410 group and 12.5 weeks in the observation group. Median
OS was 71 and 99 weeks, respectively. The most frequent treatment-emergent adverse event was
injection site reaction (42/45 patients [93.3%]; Grades 1-3). Pyrexia, rash and pruritus were also
observed in the S-588410 group, but not the observation group. Conclusions: S-588410 showed a
potent immune response and acceptable safety profile in patients with advanced or metastatic
urothelial carcinoma, potentially offering a clinical benefit as post-chemotherapy maintenance
therapy. Clinical trial information: EudraCT 2013-005274-22. Research Sponsor: Shionogi & Co.,
Ltd.
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Identification of characteristics associated with long-term survival in patients with metastatic
urothelial carcinoma (mUC) who received durvalumab (D) with or without tremelimumab (T) in
clinical studies.

Marie Alt, Carlos Stecca, Shaum Kabadi, Benga Kazeem, Srikala S. Sridhar; Princess Margaret Cancer Centre, Toronto, ON,
Canada; AstraZeneca, Gaithersburg, MD; AstraZeneca, Cambridge, United Kingdom, Cancer Clinical Research Unit, Princess
Margaret Cancer Centre, Toronto, ON, Canada

Background: Immune checkpoint inhibitors (ICl) have changed the landscape of mUC, yet out-
comes are variable as some patients (pts) do not respond to treatment while others have a durable
response. To optimally select pts who may derive benefit from ICls, predictive factors are required.
This retrospective, post-hoc analysis evaluated pt characteristics to determine differences be-
tween short and long-term survivors among pts with mUC who received D (anti-PD-L1) with or
without T (anti-CTLA-4) in two clinical studies. Methods: Pts with platinum-refractory mUC who
received D monotherapy in the phase I/Il study 1108 (10 mg/kg Q2W, up to 12 mo) or D+T in the
phase | study 10 (D at 20 mg/kg + T at 1 mg/kg Q4W for 4 mo, then D at 10 mg/kg Q2W for 12 mo)
were included. Pt characteristics, tumor characteristics, radiological assessments, and biological
assessments were collected. The primary outcome measure was long-term overall survival (OS).
Pts were categorized as OS =2 yrs (from 1st dose of study drug) or OS <2 yrs. A univariate analysis
was conducted on each baseline characteristic to assess independent associations with long-term
0OS; a multivariate logistic regression model was employed including each variable with a p-
value =0.1 as factors or covariates. Results: A total of 367 pts with mUC were included in the
analysis: 88 (24.0%) had OS =2 yrs (range: 2.09-4.99) and 279 (76.0%) had OS <2 yrs (range:
0.03-1.98). Pts with OS =2 yrs had a significantly higher objective response rates than those with
0OS <2 yrs (711.6% vs 5.7%; p<<0.0001) and a significantly longer duration of response (median 2.3
yrs vs 0.39 yrs; p<0.0001). The characteristics included in the multivariate logistic regression
model are listed in the Table. Long-term OS was significantly associated with ECOG PS, PD-L1
status, baseline hemoglobin level, and baseline absolute neutrophils count. Conclusions: Our
analyses show that several characteristics, including tumor response to treatment, are associated
with long-term OS for pts with mUC treated with D or D+T. Further investigation into these and
other characteristics may provide additional insights into long-term survival outcomes with ICls.
Research Sponsor: Astra-Zeneca.

Baseline characteristics (bold = Univariate: P-  Multivariate: Odds Ratio (95% ClI);

reference) value P-value

Sex (female/male) 0.042 1.65 (0.76-3.55); 0.203

ECOG PS (0 vs 1/2) <0.0001 211 (112-3.99); 0.022

PD-L1 Status (low/neg vs high) 0.002 1.90 (1.00-3.61); 0.049

Lymph node only disease (absent/ <0.0001 0.76 (0.27-2.15); 0.611
present)

Visceral disease (absent/present) <0.0001 2.30 (0.96-5.54); 0.063

Time from initial diagnosis to study 0.042 116 (0.80-1.68); 0.443
entry

Hemoglobin level <0.0001 1.48 (118-1.86); 0.001

Lactate dehydrogenase level 0.003 0.75 (0.39-1.42); 0.371

Absolute neutrophils count <0.0001 0.43 (0.19-0.98); 0.045
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Phase Il trial of escalating doses of neoadjuvant atezolizumab for patients with non-metastatic
urothelial carcinoma ineligible for cisplatin-based neoadjuvant chemotherapy.

Vadim S Koshkin, Divya Natesan, Li Zhang, David Yoonsuk Oh, Sima P. Porten, Maxwell Meng, Raj Pruthi, Rahul Raj Aggarwal,
Eric Jay Small, Lawrence Fong, Terence W. Friedlander; Division of Hematology/Oncology, Department of Medicine,
University of California San Francisco, San Francisco, CA; University of California San Francisco, Helen Diller Family
Comprehensive Cancer Center, San Francisco, CA; Department of Urology, University of California San Francisco, San
Francisco, CA; University of California San Francisco, San Francisco, CA; University of California, San Francisco, Helen Diller
Family Comprehensive Cancer Center, San Francisco, CA

Background: For patients (pts) with muscle-invasive bladder cancer (MIBC) who are ineligible for
cisplatin-based chemotherapy (cisplatin), the standard of care option is radical cystectomy (RC)
alone. This prospective clinical trial investigated the safety and efficacy of escalating doses of
atezolizumab (ATZ) as neoadjuvant therapy prior to RC in pts with non-metastatic urothelial
cancer. Methods: This single-arm, single institution, phase Il trial investigated the administration of
one (n = 6),two (n =5) or three (n = 9) cycles of ATZ (1200 mg IV given every 3 weeks) in pts with
MIBC who are either ineligible for or refused cisplatin prior to RC. Key inclusion criteria were
urothelial carcinoma of the bladder (T2-T4a,NO-1,M0) and inability to receive cisplatin-based
treatment (eGFR < 60 mL/min, G=2 neuropathy/hearing loss, pt decision). Pts with high-risk
disease (> pT2 or LN+) at the time of RC were eligible to receive adjuvant ATZ for up to 16 total
cycles. Primary efficacy endpoint was pathologic complete response (pCR; pTONO). Important
secondary endpoints were safety of treatment, rates of pathologic downstaging and biomarker
assessments in serial tissue samples. Pts were followed for up to 2 years following RC. Results:
Among 20 pts with MIBC, median age was 69 (range 61-81) and 75% were male. Most commonly pts
were cisplatin-ineligible due to low GFR (35%), hearing loss (25%) or neuropathy (10%); remainder
refused cisplatin (30%). At trial enroliment, pT2, pT3, and pT4 was present in 80%, 15%, and 5% of
pts and 10% had enlarged pelvic lymph nodes ( > 10 mm) on scans. All pts completed intended
treatment cycles and all had RC within the defined timeframe ( > 3 weeks from last and <12 weeks
from first treatment). pCR at RC was 10% (2/20 pts), and was observed in pts receiving 1 and 2
cycles of ATZ. Pathologic downstaging (=pTINO) was achieved in 25% (5/20 pts) and observed
across all three dose levels. Adjuvant ATZ was given to 8 pts. TRAEs of any grade during
perioperative period occurred in 75% and G3 TRAESs in 10% (diarrhea, fecal incontinence). There
were no G4 or G5 events. Median follow-up from the time of RC was 21.4 months at the time of data
cutoff in 10/2020. Among evaluable pts, 1-year RFS and OS were 71% and 94% while 2-year RFS
and OS were 64% and 75%. Conclusions: This prospective trial supports the safety and efficacy of
ATZ as neoadjuvant therapy in MIBC. Although pCR and rates of downstaging were lower than what
was previously reported in comparable neoadjuvant trials of checkpoint inhibitors in MIBC, pCRs in
this trial were seen evenin pts receiving only 1-2 doses of ATZ. Many pts had a durable recurrence-
free period and all 4 evaluable pts who had pathologic downstaging were alive and disease free at 2
years post RC. Translational and biomarker work from this study is also being pursued. Clinical trial
information: NCT02451423. Research Sponsor: U.S. National Institutes of Health, Pharmaceutical/
Biotech Company.

© 2021 American Society of Clinical Oncology. Visit gucasym.org and search by abstract for disclosure information.


http://clinicaltrials.gov/show/NCT02451423
http://clinicaltrials.gov/show/NCT02451423
http://gucasym.org

UROTHELIAL CARCINOMA
443 Poster Session

Efficacy of enfortumab vedotin in advanced urothelial cancer: Retrospective analysis of the
Urothelial Cancer Network to Investigate Therapeutic Experiences (UNITE) Study.

Vadim S Koshkin, Yilun Sun, Dory Freeman, Chelsea K. Osterman, Christopher Su, Divya Natesan, Ali Raza Khaki,
Dimitrios Makrakis, Jayanshu Jain, Anders Olsen, Arnab Basu, Pedro C. Barata, Yousef Zakharia, Mehmet Asim Bilen,
Hamid Emamekhoo, Nancy B. Davis, Matthew |. Milowsky, Deepak Kilari, Guru Sonpavde, Ajjai Shivaram Alva; Division of
Hematology/Oncology, Department of Medicine, University of California San Francisco, San Francisco, CA; University of
Michigan, Ann Arbor, Mi; Dana-Farber Cancer Institute, Boston, MA; Division of Oncology, Department of Medicine, University
of North Carolina at Chapel Hill, Chapel Hill, NC; University of Michigan Cancer Center, Ann Arbor, Mi; University of California
San Francisco, Helen Diller Family Comprehensive Cancer Center, San Francisco, CA; University of Washington, Seattle, WA;
The University of Washington School of Medicine, Seattle, WA: Department of Medicine, University of lowa Health Care, lowa
City, IA; Winship Cancer Institute of Emory University, Atlanta, GA; University of Alabama at Birmingham, Birmingham, AL;
Tulane University, New Orleans, LA, University of lowa, lowa City, IA; Department of Hematology and Medical Oncology,
Emory University School of Medicine, Atlanta, GA; University of Wisconsin School of Medicine and Public Health, Madison, Wi;
Vanderbilt Ingram Cancer Center, Nashville, TN; University of North Carolina Department of Medicine, Division of
Hematology/Oncology, Chapel Hill, NC; Medical College of Wisconsin, Milwaukee, Wi; Dana-Farber Cancer Institute, Harvard
Medical School, Boston, MA; University of Michigan Rogel Cancer Center, Ann Arbor, M

Background: Enfortumab vedotin (EV) is an antibody-drug conjugate targeting Nectin-4, which is
FDA approved for patients (pts) with treatment-refractory advanced urothelial cancer (aUC). The
activity of EV in pt subsets of interest such as those with distinct histological variants has not been
well defined. Methods: A retrospective study of pts with aUC treated with =1 dose of EV as
standard of care (SOC) or on a clinical trial (if trial results already reported) at 12 US sites was
undertaken. Objective response rate (ORR) was investigator-assessed for pts with at least one
post-baseline scan or clear evidence of clinical progression. ORR was compared across subsets of
interest using proportion test. Results: A total of 184 patients with aUC were included; median age
at diagnosis 70, 20% women and 60% with definitive surgery. Most common primary sites
included bladder (70%) and upper tract (28%). Majority of pts (72%) had pure urothelial histology
(UH) per local review, but 26% had at least a component of variant histology (VH), most commonly
squamous (14%), micropapillary (8%) or plasmacytoid (3%). EV was given as monotherapy in 84%
and as SOC in 58%; and 81% had = 1 prior treatment in the metastatic (met) setting. ECOG PS
was =2 in 15%; 37% had baseline neuropathy, 15% diabetes and 9% had GFR=30. At median
follow-up of 37.0 (IQR: 20.5-60.2) months from initial diagnosis, median time from met diagnosis to
EV start was11.7 (IQR: 4.3 - 20.5) months. Median duration of EV was 5.5 (IQR: 1.4 - 6.7) months, and
84% of pts were evaluable for response. ORR for evaluable pts was 53% (8% CR, 45% PR); 25%
had SD and 21% PD. Median PFS and OS were not yet reached. At data cutoff in 9/2020, 55% had
stopped EV (36% due to PD, 19% intolerance) and 65% were alive. Comparison of ORR in
subgroups of interest for 127 evaluable pts treated with EV monotherapy is shown in the table
below. Notably, among 31 pts with FGFR3 alterations, 26 were evaluable and ORR was 46%.
Conclusions: In a large, retrospective, multi-institutional cohort, responses to EV were observed
across a broad range of aUC pts, including pts with variant histology component, FGFR3 alterations
and also in populations previously excluded from clinical trials such as pts with GFR<30 and
significant baseline comorbidities. No significant differences in ORR were demonstrated for patient
subsets of interest. Research Sponsor: None.

ORR
Subgroups Total Pt No. % (95% CI) p value
UH 87 56 (46, 66) 0.2
VH 38 42 (28, 58)
Bladder 90 52 (42, 62) 0.98
Upper Tract 36 50 (34, 66)
Primary Surgery or ChemoRT 79 49 (39, 60) 0.61
None 4 56 (41, 70)
LN Only 17 35 (17, 59) 0.27
Non-Liver Visceral Mets 72 54 (43, 65)
Liver Mets 36 58 (42, 73)
ECOG 0/1 1 52 (43, 61) 1
ECOG 2/3 16 50 (28, 72)
Neuropathy 52 63 (50, 75) 0.06
No Neuropathy 74 45 (34, 56)
Diabetes 20 55 (34, 74) 0.96
No Diabetes 107 51 (42, 61)
GFR > 60 52 50 (37, 63) 0.74
GFR 30-60 61 56 (43, 67)
GFR <= 30 13 46 (23, 1)
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Association between prior radical surgery (RS) and outcomes with immune checkpoint inhibitor
(ICI) therapy for advanced urothelial carcinoma (aUC).

Dimitrios Makrakis, Daniel Castellano, Ivan de Kouchkovsky, Joseph J. Park, Mehmet Asim Bilen, Neeraj Agarwal,
Yousef Zakharia, Rafael Morales-Barrera, Michael E. Devitt, Ariel Ann Nelson, Benjamin A. Gartrell, Abhishek Tripathi,
Aristotelis Bamias, Alejo Rodriguez-Vida, Sandy Liu, Rana R. McKay, Lucia Andrea Alonso Buznego, Jure Murgic,
Petros Grivas, Ali Raza Khaki; The University of Washington School of Medicine, Seattle, WA, 12 de Octubre University
Hospital, Madrid, Spain; University of California San Francisco, Helen Diller Family Comprehensive Cancer Center, San
Francisco, CA; Division of Oncology, Department of Medicine, University of Michigan, Ann Arbor, Mi; Department of
Hematology and Medical Oncology, Emory University School of Medicine, Atlanta, GA; Huntsman Cancer Institute, University
of Utah, Salt Lake City, UT; University of lowa, lowa City, IA; Vall d'Hebron Institute of Oncology, Barcelona, Spain; University
of Virginia, Charlottesville, VA; Medical College of Wisconsin, Millwaukee, Wi; Albert Einstein College of Medicine, New York,
NY; Stephenson Cancer Center, University of Oklahoma Health Sciences Center, Oklahoma City, OK; National and
Kapodistrian University of Athens, Athens, Greece; Medical Oncology Department, Hospital del Mar Research Institute,
Barcelona, Spain; Department of Hematology and Oncology, David Geffen School of Medicine at University of California, Los
Angeles, CA; University of San Diego, San Diego, CA; Marqués de Valdecilla Universitary Hospital, Santander, Spain; Princess
Margaret Cancer Center, Toronto, ON, Canada; University of Washington, Seattle, WA

Background: It is unclear whether prior RS of primary tumor is associated with response and
outcomes with ICI in aUC. We hypothesized that such response and outcomes would not differ
based on prior RS. Methods: We performed a retrospective cohort study including patients (pts)
with aUC who received ICl. We compared overall response rate (ORR), progression-free survival
(PFS), and overall survival (0OS) between pts with vs without RS [cystectomy or (nephro)-
ureterectomy]. Analysis was stratified based on ICI therapy line (first-line vs salvage). A separate
comparison between pts with prior RS or radiation (RT) only or none was also pursued. ORR was
compared between groups using logistic regression, as well OS and PFS using cox regression
analysis; a multivariable model was built adjusting for calculated Bellmunt score. P<0.05 was
significant. Results: We identified 984 pts from 24 institutions; 682, 704 and 673 were included in
0S, PFS and ORR analyses, respectively; 54% of pts had prior RS with median age 68 at ICI
initiation with RS vs 71 without RS with similar proportion of men (73-74%) and ever smokers (70-
71%). The RS group had higher proportion (%) of white pts (77% vs 71%), lower % of pts with
Hb<10g/dL at ICl initiation (23% vs 32%) but not significantly higher % of liver metastasis at ICI
initiation (23% vs 17%). Bellmunt score with vs without RS was 16% vs 11%, 50% vs 48%, 27% vs
37%, 7% vs 4% for O, 1, 2, and 3, respectively. ORR and PFS were not significantly different
between groups, while prior RS was associated with longer OS (unadjusted HR 0.8, p=0.03).
However, after adjustment for Bellmunt score, this association was not significant (table). Upon
stratification based on treatment line, OS was longer with prior RS (0.7, p=0.03) for those treated
with salvage ICI but this was not significant after adjusting for Bellmunt score. ORR, PFS and OS
were not significantly different between pts receiving prior RT only vs RS vs none. Conclusions:
Prior RS was not significantly associated with longer OS in pts with aUC receiving ICl after adjusting
for Bellmunt score. Further work is needed to interrogate tumor-host immune interactions and
identify biomarkers that can be prognostic and/or predictive of ICI response. Research Sponsor:
None.

Median Median
ORR 0s, PFS,  adjusted
% adjusted months  adjusted months  HR for
(95% OR (95%  HR for 0S (95%  PFS (95%
N Cl) (95%Cl) N Cl) (95%Cl) N Cl) Cl)
NoRS 308 27 (23- Ref. 313 8.8 (6.8 Ref. 321 37 Ref.
33) 10.9) (3.1-4.6)
RS 365 30 (26 11 369 M3 (8.7- 0.9 377 45 09
35) (0.8-1.6) 14.3) (0.7-1.0) (39-5.6)  (0.8-11)

First- 154 34 (21- Ref. 161 109 Ref. 168 32 (2.1- Ref.
line - 42) (1.3 3.8)
no RS 13.2)

First- 27 31 (25 0.9 225 124 0.9 221 47 (3.6 1.0
line 38) (0.6-1.4) (8.2- (0.711.2) 59) (0.71.2)
-RS 16.5)

Salvage 154 21 (15 Ref 152 18 (5. Ref. 159 5532 Ref.

- no 28) 9.7) 6.6)
RS

Salvage 148 29 (22- 14 144 108 0.8 150 4.4 (34 0.8

- RS 37) (0.8-2.4) (8.4- (0.6-1.0) 6.4) (0.6-1.0)
14.3)
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Association between sites of metastases (mets) and outcomes with immune checkpoint
inhibitor (ICI) therapy for advanced urothelial carcinoma (aUC).

Dimitrios Makrakis, Leonidas Nikolaos Diamantopoulos, Vadim S Koshkin, Ajjai Shivaram Alva, Mehmet Asim Bilen,
Tyler francis Stewart, Victor Sacristan Santos, Jayanshu Jain, Rafael Morales-Barrera, Michael E. Devitt, Lucia Carril-
Ajuria, Ariel Ann Nelson, Alexander Sankin, Roubini Zakopoulou, David James Pinato, Ana Frébe, Monika Joshi,
Guru Sonpavde, Petros Grivas, Ali Raza Khaki; The University of Washington School of Medicine, Seattle, WA; University
of Pittsburgh Medical Center, Pittsburgh, PA; Division of Hematology/Oncology, Department of Medicine, University of
California San Francisco, San Francisco, CA; University of Michigan Rogel Cancer Center, Ann Arbor, MI; Department of
Hematology and Medical Oncology, Emory University School of Medicine, Atlanta, GA, Yale New Haven Hospital, New Haven,
CT: Division of Oncology, Department of Medicine, University of Utah, Salt Lake City, UT: Department of Medicine, University
of lowa Health Care, lowa City, IA; Vall d’Hebron Institute of Oncology, Barcelona, Spain; University of Virginia,
Charlottesville, VA; Department of Medical Oncology, Hospital Universitario 12 de Octubre, Madrid, Spain; Medical College
of Wisconsin, Millwaukee, WI: Montefiore Medical Center/Albert Einstein College of Medicine, Bronx, NY; Hellenic Cooperative
Oncology Group (HeCOG), Athens, Greece; Department of Surgery and Cancer, Imperial College, London, London, United
Kingdom; Department of Oncology University Hospital Center Sisters of Mercy University of Zagreb Medical School, Zagreb,
Croatia; Penn State Cancer Institute, Hershey, PA; Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA,
University of Washington, Seattle, WA

Background: Different metastatic sites have variable prognostic implications in aUC. However,
details on response and outcomes with ICI for particular mets is still unknown. We hypothesized
that bone and liver mets would have poor response and outcomes with ICls. Methods: We
performed a retrospective cohort study in patients (pts) with aUC who received ICl. We compared
overall response rate (ORR) and overall survival (OS) between pts with different mets at ICI
initiation. We developed 4 different models: 1) lymph node (LN) only vs other; 2) visceral mets
(bone, lung, liver) vs other; 3) bone + liver mets vs bone without liver vs liver without bone vs
neither and 4) 6 factor model: a. LN +/- soft tissue/locoregional recurrence b. lung +/- (a) c. bone
+/- (b) d. liver +/- (c) e. central nervous system (CNS) +/- (d) and f. other. ORR and OS were
compared among groups using multivariable (adjusting for ECOG PS and hemoglobin<10g/dl)
logistic regression and cox regression, respectively. Results: We identified 984 pts (24 institu-
tions); 703 and 696 were included in OS and ORR analyses, respectively. Median age at ICl start was
71(range 32-93), 77% white race, 74% men, 67% ever smokers, 72% pure UC, 18% upper tract UC,
55% extirpative surgery. Prevalence of LN, lung, bone and liver mets at ICl start was 74%, 32%,
27% and 21%, respectively. LN-only mets had significantly higher ORR (44% vs 22%, OR 2.6,
p<<0.05) and longer mOS (22 vs 8 months, HR 0.5, p<0.05) vs other mets. Visceral mets had
significantly lower ORR (21% vs 35%, OR 0.5, p<0.05) and shorter mOS (7 vs 17 months, HR 1.8,
p<<0.05) vs non-visceral mets. Pts with bone and liver mets had significantly lower ORR and shorter
OS vs those with bone or liver mets, which both had significantly lower ORR and shorter OS vs those
with neither and with LN +/- local recurrence (Table). Conclusions: In the context of ICI treatment,
bone, liver, lung or CNS mets were associated with lower ORR and/or shorter OS, and bone and
liver mets were particularly associated with low ORR and short OS. LN-only mets were associated
with higher ORR and longer OS. Further work is needed to interrogate site-specific tumor-host
immune interactions and identify biomarkers. Research Sponsor: None.

ORR, % OR (95% mOS, months HR for 0S
N (95% CD) (1)) N (95% CI) (95% CI)
No liver/bone 418 33 (29-43) Ref 418 14 (12-19) Ref

Bone+/no liver 134 17 (12-25) 04 (02- 136 8 (6-9) 16 (12-2)
0.7)*

Liver+/no bone 9 220532 0604 98 5 (4-9) 18 (13-2.4)
11

Liver+/Bone+ 53 9 (4-21) 03 (01~ 51 2 (2-5) 2.8 (1.8-4.3)*
0.7)*

a) LN +/- local 241 37 (31-43) Ref 240 18 (12-24) Ref
recurrence

b) Lung +/- (a) 134 29 (22:31) 0.7 (04 136 12 (8-19) 15 (1.0-2.0)*
11

¢) Bone +/- (b) 133 17 (1-24) 03(02- 134 8 (6-9) 19 (14-2.6)*
0.6)*

d) Liver +/- (c) 144 17 (12-24) 04 (02- 148 4 (3-6) 24 (18-3.2)*
0.7)*

e) CNS+/- (d) 8 25 (6-62) 0.7 (0.1- 9 6 (0-21) 2.5 (13-5.0*
35)

f) other sites 36 28(16-44) 06 (04- 36 (5-23) 12 (0.7-21)

*P<0.05
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Tailored immunotherapy approach with nivolumab in advanced transitional cell carcinoma
(TITAN-TCC).

Marc-Oliver Grimm, Bernd Schmitz-Dréger, Uwe Zimmermann, Barbara Griin, Gustavo Bruno Baretton, Marc Schmitz,
Susan Foller, Martin Schostak, Friedemann Zengerling, Ulrike Schumacher, Wolfgang C. Loidl, Johannes Meran, Urology
Department, Universitaetsklinikum Jena, Jena, Germany; Urology Department, St. Theresien-Krankenhaus Nuernberg,
Nuremberg, Germany; Urology Department, Universitaetsmedizin Greifswald, Greifswald, Germany; Medical Oncology,
National Center for Tumor Diseases (NCT) Heidelberg, Heidelberg, Germany; Institute of Pathology, Universitaetsklinik Carl
Gustav Carus, Dresden, Germany; Department of Immunology, Faculty of Medicine Carl Gustav Carus, Technische
Universitaet Dresden, Dresden, Germany, Urology Department, Universitaetsklinikum Magdeburg, Magdeburg, Germany;
Urology Department, Universitaetsklinikum Ulm, Ulm, Germany; Center for Clinical Studies, Universitaetsklinikum Jena,
Jena, Germany; Urology Department, Ordensklinikum Linz Elisabethinen, Linz, Austria; Department of Internal Medicine,
Hematology and Internal Oncology, Barmherzige Briider Krankenhaus Wien, Vienna, Austria

Background: Several PD-1immune-checkpoint inhibitors including Nivolumab (Nivo) are approved
in urothelial cancer. Recently, in the front line setting, improved activity of combined PD-L1 and
CTLA4 immune-checkpoint inhibition has been reported and a phase Il trial with Nivolumab +
Ipilimumab (Nivo+lpi) is ongoing. Here we report a response-based tailored approach starting
treatment with Nivo monotherapy using Nivo+Ipi as immunotherapeutic “boost”. Methods: Be-
tween July 2017 and April 2019 86 patients were enrolled and treated according to protocol version
3 (cohort 1). Patients started with Nivo 240 mg Q2W induction. After 4 dosings and tumor
assessment at week 8 (i) responders (PR/CR) to Nivo monotherapy continued with maintenance
while (ii) patients with stable (SD) or progressive disease (PD) received 2 cycles Nivo3+Ipil followed
by another 2 cycles Nivol+Ipi3 if not responding. Median follow-up is 8.7 months. The primary
endpoint is confirmed investigator-assessed objective response rate (ORR) per RECIST1.1. Sec-
ondary endpoints include activity of Nivo monotherapy at week 8, remission rate with Nivo+lpi
"boosts"”, safety, overall survival and quality of life. Results: Of the patients 42,39 and 5 were first,
second and third line, respectively. Median age was 67 years (range 45-84), 61 patients (71 %) were
male and 25 female. ORR with Nivo monotherapy at first assessment (week 8) was 29 % and 23 %
in first and second/third line, respectively. Of the patients 41received Nivo+Ipi "boosts"” after week
8 while 12 received later “boosts". Best overall response (BOR) rate with Nivo induction = Nivo+lpi
“boosts"” was 48 % and 27 % in first and second/third line, respectively. In first line 7/17 (41 %)
patients receiving Nivo+Ipi after week 8 had an improved response compared to 2/24 (8.3 %) in
second/third line. Of the patients who continued with Nivo maintenance after week 8 and received
later “boosts" 2/12 (17 %) had a PR and 2/12 (17 %) improved to SD. Treatment-related AEs will be
presented. Conclusions: TITAN-TCC explores a response-driven use of Nivo+Ipi as an immuno-
therapeutic “boost”. In first line, this significantly improved ORR compared to the expected
response rate of Nivo monotherapy, providing further evidence to the added value of Ipi in
combination with Nivo. Further follow-up is ongoing to characterize duration and depth of
response. Clinical trial information: NCTO3219775. Research Sponsor: Bristol-Myers Squibb.

First line (n=42) Second/Third line (n=44)
Nivo Nivo
mono Nivo = Nivo+Ipi mono Nivo =+ Nivo+Ipi
n (%) ORR* BOR ORR*
Complete response 1(24) 3 (7)) 1(23) 2 (45)
Partial response 1(26.2) 17 (40.5) 9 (20.5) 10 (22.7)
Stable disease 9 (21.4) 4(9.5) 9 (20.5) 8 (18.2)
Progressive disease 14 (33.3) 10 (23.8) 17 (38.6) 15 (34.)
7(16.7) 8 (19.0) 8 (18.2) 9 (20.5)

Not evaluable/Not

* In first tumor assessment. In first and second line each 1 SD subsequently unconfirmed.
** Includes patients who discontinued/died before disease assessment.
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DNA methyltransferase inhibitor guadecitabine combined with cisplatin and gemcitabine
chemotherapy (SPIRE): Randomized expansion phase as neoadjuvant therapy for bladder
urothelial carcinoma.

Simon J. Crabb, Sarah Danson, James WF Catto, Syed A. Hussain, Denise Dunkley, Nichola Downs, Geoff Saunders,
Michelle Light, Naveed Sarwar, Deborah Enting, Alison Jane Birtle, Amir El Ghzal, Bernadette Johnson, Robert A Huddart,
Gareth Owen Griffiths; Southampton Experimental Cancer Medicine Centre, Southampton, United Kingdom, Sheffield
Experimental Cancer Medicine Centre, Weston Park Hospital, Sheffield, United Kingdom;, Academic Urology Unit, University of
Sheffield, Sheffield, United Kingdom, University of Liverpool, Clatterbridge Cancer Centre NHS Foundation Trust, Sheffield,
United Kingdom,; Southampton Clinical Trials Unit, University of Southampton, University Hospital Southampton NHS
Foundation Trust and Southampton Experimental Cancer Medicine Centre, Southampton, United Kingdom; Southampton
Clinical Trials Unit, University of Southampton and University Hospital Southampton NHS Foundation Trust, Southampton,
United Kingdom, Southampton Clinical Trials Unit, Southampton, United Kingdom;, Imperial College Healthcare NHS Trust,
London, United Kingdom; Guy's and St. Thomas' NHS Foundation Trust, London, United Kingdom; Rosemere Cancer Centre,
Royal Preston Hospital, Preston, United Kingdom;, The Institute of Cancer Research, Sutton, United Kingdom, The Royal
Marsden NHS Foundation Trust, London, United Kingdom; Institute of Cancer Research and Royal Marsden NHS Foundation
Trust, Sutton, United Kingdom;, Southampton Clinical Trials Unit, University of Southampton, Southampton, United Kingdom

Background: Pre-clinical data support a hypothesis that DNA methyltransferase inhibition will
circumvent cisplatin resistance in various cancers including urothelial carcinoma (UC). SPIRE
comprised a previously reported phase Ib dose escalation phase for incurable metastatic solid
cancers which established a recommended phase Il dose (RP2D) for guadecitabine combined with
gemcitabine and cisplatin (GC) chemotherapy (Crabb et al, ESMO Congress 2018, abstract 425P).
We now report the SPIRE phase lla randomised dose expansion phase which tested neoadjuvant
treatment of bladder UC. Methods: Patients had T2-4a NO MO bladder UC intended for radical
treatment. All patients received an investigator choice of 3 or 4 planned, 21-day, GC cycles
(cisplatin 70 mg/m?, 1V, day 8; gemcitabine 1000 mg/m?, 1V, days 8 and 15). 20 patients were
randomised (1:1, open label) to whether they also received guadecitabine 20 mg/m?, SC, on days 1to
5, and G-CSF prophylaxis 300 g, SC, on days 15 to 21. The primary objective for the expansion
phase was to confirm a safe and biologically effective dose and schedule for this combination for
future investigation. Circulating cell free DNA LINE-1 promotor methylation was measured as a
guadecitabine pharmacodynamic endpoint. Trial registration: ISRCTN 16332228. Funding: Cancer
Research UK, Astex Pharmaceuticals. Sponsor: University Hospital Southampton NHS Foundation
Trust. Results: Median age was 68 (interquartile range (IQR) 59-72). 19 (95%) patients were male
and 17 (85%) had T2 stage. The commonest grade =3 adverse events were neutropenia and
thrombocytopenia with one or both affecting 6 (60%) patients in each treatment arm (no grade 5
events). One episode of neutropenic fever occurred (guadecitabine arm). Addition of guadecita-
bine to GC, versus GC alone, resulted in similar cisplatin dose intensity (median total doses 408 mg
(IQR 384-435 mg) and 435 mg (IQR 384-435 mq) respectively) but modestly reduced gemcitabine
doseintensity (median total doses 10,450 mg (IQR 9,500-11,400) and 12,768 mg (IQR 9,500-12,768)
respectively). All patients completed post-chemotherapy radical treatment (8 cystectomy, 2
radiotherapy, in each arm) with similar timing post chemotherapy and peri-operative morbidity
scores. LINE-1 promotor methylation depletion occurred at cycle day 8 in guadecitabine treated
patients. Conclusions: Guadecitabine in combination with GC and G-CSF is safe and tolerable in this
combination compared to GC alone as neoadjuvant treatment for UC. Radical surgery or radio-
therapy delivery, and cisplatin dose intensity, were not compromised. Pharmacodynamic end-
points are optimal with this treatment schedule. Addition of guadecitabine to GC warrants further
investigation. Clinical trial information: 16332228. Research Sponsor: Cancer Research UKPhar-
maceutical/Biotech Company.
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Analysis of PFS2 by subsequent therapy in KEYNOTE-361: Pembrolizumab (pembro) plus
chemotherapy (chemo) or pembro alone versus chemo as 1L therapy for advanced urothelial
carcinoma (UC).

Mustafa Ozguroglu, Ajjai Shivaram Alva, Tibor Csdszi, Nobuaki Matsubara, Lajos Geczi, Susanna Y. Cheng, Yves Fradet,
Stephane Oudard, Christof Vulsteke, Rafael Morales-Barrera, Aude Flechon, Seyda Gunduz, Yohann Loriot, Alejo Rodriguez-
Vida, Ronac Mamtani, Evan Y. Yu, Kijoeng Nam, Kentaro Imai, Blanca Homet Moreno, Thomas Powles, Istanbul University-
Cerrahpasa, Cerrahpasa School of Medicine, Istanbul, Turkey; University of Michigan Rogel Cancer Center, Ann Arbor, MI;
Hetenyi G Korhaz, Szolnok, Hungary; Division of Breast and Medical Oncology, National Cancer Center Hospital East, Chiba,
Japan;, National Institute of Oncology, Budapest, Hungary; Sunnybrook Odette Cancer Centre, Toronto, ON, Canada; CHU de
Québec - Université Laval, Québec City, QC, Canada; Oncology Department, Hdpital Européen Georges Pompidou, AP-HP,
University of Paris, Paris, France; Center for Oncological Research (CORE), University of Antwerp, Integrated Cancer Center
Ghent, Ghent, Belgium; Vall d’Hebron Institute of Oncology, Barcelona, Spain; Department of Medical Oncology, Centre Léon
Bérard, Lyon, France; Akdeniz University, Antalya, Turkey; Department of Cancer Medicine, Institute Gustave Roussy,
Université Paris-Saclay, Villejuif, France; Medical Oncology Department, Hospital del Mar Research Institute, Barcelona,
Spain; University of Pennsylvania, Philadelphia, PA; Division of Oncology, Department of Medicine, University of Washington,
Seattle, WA; Merck & Co., Inc., Kenilworth, NJ; Barts Experimental Cancer Medicine Centre, Barts Cancer Institute, Queen Mary
University of London, London, United Kingdom

Background: 1L pembro + chemo did not show statistically superior PFS and OS vs chemo for pts
with advanced UC in the phase Ill KEYNOTE-361 study; OS for pembro vs chemo was not formally
tested. We analyzed PFS2 (time from randomization to progressive disease [PD] on first subse-
guent therapy, or death from any cause, whichever occurs first) by study treatment and subse-
quent therapy in KEYNOTE-361 (NCT02853305) to determine the effects, if any, of therapy
sequence on PFS2. Methods: PFS2 was estimated for pts in each treatment arm, who received any
subsequent therapy including any anti-PD-(L)1, any therapy other than anti-PD-(L)1, or no therapy.
These were exploratory analyses; no formal comparisons were done. Results: 1010 pts were
randomized: 351 pts to receive pembro + chemo, 307 to pembro, and 352 to chemo. As of Apr 29,
2020, the median (range) time from randomization to data cutoff was 31.7 (22.0-42.3) mo.
Subsequent therapy was received by 124/351 (35%), 126/307 (41%), and 215/352 (61%) pts in
the pembro + chemo, pembro, and chemo arms, respectively. Subsequent anti-PD-(L)1 therapy was
received by 169/352 (48%) pts in the chemo arm vs 23/351(7%) in the pembro + chemo arm and
14/307 (5%) in the pembro arm. Of pts in the pembro arm who received subsequent
therapy, >90% received 2L cisplatin-based or carboplatin-based treatment. Median (m) PFS2
(95% CI) for all pts by treatment arm was 14.1 mo (12.6-16.2) with pembro + chemo, 10.9 mo (9.5-
12.9) with pembro, and 10.4 mo (9.8-11.2) with chemo. Across treatment arms, pts in the pembro +
chemo arm had the longest mPFS2 with any subsequent therapy (14.5 mo [95% CI 13.1-16.6])
(Table). Pts in the pembro arm who received no subsequent therapy had a longer mPFS2 (12.9 mo
[95% CI 8.1-17.9]) vs pts in the chemo arm who received no subsequent therapy (9.4 mo [95% ClI
7.6-10.6]). Finally, pts treated with 1L pembro in the trial followed by 2L therapy other than
anti—PD-(L)1 had comparable mPFS2 (10.2 mo [95% CI 8.6-12.1]) to pts treated with 1L chemoin the
trial followed by 2L anti—PD-(L)1 (1.1 mo [95% CI 10.2-12.9]). Conclusions: In this exploratory
analysis, treatment sequence of chemo followed by anti—PD-(L)1 upon PD vs anti-PD-(L)1 followed
by chemo upon PD did not appear to impact mPFS2. Among pts who did not receive 2L therapy, 1L
pembro appeared to be associated with longer mPFS2 than chemo, potentially driven by long-term
responders to pembro. Clinical trial information: NCT02853305. Research Sponsor: Funding for
this research was provided by Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc.,
Kenilworth, NJ, USA.

mPFS2, mo (95% CI) by subsequent therapy

Arm (n/n) Anti-PD-(L)1 Other than anti-PD-(L)1
Pembro + Chemo (23/101) 2 13.8 (11.8-15.8)
Pembro (14/112) y 102 (8.6-12.1)
Chemo (169/46) 111 (10.2-12.9) 10.8 (8.3-13.6)

2 Based on small pt number (n=23); mPFS2 (95% Cl) was 17.3 mo (14.8-27.0) ° Based on small pt
number (n=14); mPFS2 (95% ClI) was 1.7 mo (9.1-22.3)
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Concomitant antibiotics (ATBs) use and survival outcomes in patients (pts) with muscle-
invasive bladder cancer (MIBC) treated with neoadjuvant pembrolizumab (PURE-01 study).

Daniele Raggi, Marco Bandini, Filippo Pederzoli, Patrizia Giannatempo, Laura Marandino, Giuseppe Basile, Andrea Gallina,
Alberto Briganti, Francesco Montorsi, Andrea Necchi; IRCCS Istituto Nazionale dei Tumori Milan, Milan, Italy; Vita-Salute San
Raffaele University, Milan, Italy; Universita Vita-Salute San Raffaele, Milan, Italy; Fondazione IRCCS Istituto Nazionale dei
Tumori, Milan, Italy; IRCCS San Raffaele Milano, Milan, Italy; Vita Salute San Raffaele University and Urological Research
Institute (URI), IRCCS San Raffaele Hospital, Milan, Italy; Universita Vita Salute San Raffaele, Milan, Italy

Background: Administration of single-agent neoadjuvant immunotherapy (10) proved to be ef-
fective and safein the treatment of MIBC, and the identification of reliable predictors of treatment-
failure would allow a more precise implementation in clinical practice. In advanced/metastatic
urothelial carcinoma, ATB therapy has a negative impact on 10 efficacy by modulating the
intestinal microbiota towards a detrimental state of dysbiosis, eventually impairing the host
anticancer immunity. However, evidences of such an effect in more confined disease, managed
with an intention-to-cure attitude, are still lacking. Methods: A post hoc analysis was conducted in
pts prospectively enrolled in PURE-O1 study (NCT02736266), in which MIBC patients received 3
cycles of neoadjuvant pembrolizumab. ATB use was defined as any ATB administration between
30 days prior to the first pembrolizumab dose and the planned RC. Kruskal-Wallis and Chi-square
tests for differences between patients treated or not with ATBs according to baseline character-
istics were used. Endpoints of the study were pathologic complete response (ypTONO) and 12- and
24-mo relapse-free survival (RFS). Multivariable logistic regression (MLR) tested the effect of ATB
use on ypTONO rate. Secondary, we assessed RFS according to ATB use using Kaplan-Meier and
multivariable Cox regression (MCR). Analyses were adjusted for baseline T stage of disease (stage
II'vs II1), PD-L1expression (CPS >10% vs <10%) and tumor mutational burden (TMB). Sub-analyses
explored the effect of different ATB classes on the aforementioned outcomes. Results: The study
cohort included 149 pts treated with neoadjuvant pembrolizumab, of which 140 (94%) underwent
RC. Of all individuals, 48 pts (32%) received concomitant ATB treatment. Median TMB (9.3 Mut/Mb
vs 11.4 Mut/Mb, p=0.005) and CPS (9.5% vs. 20%, p=0.04) were lower in the subgroup of patients
treated with ATBs. At MLR analysis, ATB use was associated with significantly lower rate of
ypTONO (OR 0.18, [95%CI] = 0.05-0.48, p=0.001). Patients receiving ATBs exhibited shorter 12-mo
(80% [70-93] vs. 95% [91-99]) and 24-mo (63% [48-83] vs. 90% [83-97]) RFS rates than pts non
receiving ATB. MCR analyses assessed that ATB treatment conferred higher risk of recurrence (HR
=2.64 [1.08-6.50], p=0.03) compared to no ATB treatment, after adjusting for CPS, TMB and
clinical stage at diagnosis. Fluoroquinolones were significantly associated with the worst outcomes
(12-mo RFS 74% (55-99); 24-mo RFS: 61% (40-91); p=0.011; adjusted HR = 3.28 [1.12-9.60], p=0.03).
Conclusions: ATB treatment was demonstrated as independently associated with lower rate of
ypTONO and shorter RFS in MIBC treated with neoadjuvant pembrolizumab. More robust data
testing the interactions between immunotherapy and gut and urinary microbiota are urgently
needed. Clinical trial information: NCT02736266. Research Sponsor: AIRC Italy.
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1L pembrolizumab (pembro) versus chemotherapy (chemo) for choice-of-carboplatin patients
with advanced urothelial carcinoma (UC) in KEYNOTE-361.

Thomas Powles, Tibor CsOszi, Mustafa Ozquroglu, Nobuaki Matsubara, Lajos Geczi, Susanna Y. Cheng, Yves Fradet,
Stephane Qudard, Christof Vulsteke, Rafael Morales-Barrera, Aude flechon, Seyda Gunduz, Yohann Loriof, Alejo Rodriguez-
Vida, Ronac Mamtani, Evan Y. Yu, Kijoeng Nam, Kentaro Imai, Blanca Homet Moreno, Ajjai Shivaram Alva, Barts Cancer Centre,
Queen Mary University of London, London, United Kingdom; Hetenyi G Korhaz, Szolnok, Hungary; Istanbul University-
Cerrahpasa, Cerrahpasa School of Medicine, Istanbul, Turkey; Division of Breast and Medical Oncology, National Cancer
Center Hospital East, Chiba, Japan; National Institute of Oncology, Budapest, Hungary; Sunnybrook Odette Cancer Centre,
Toronto, ON, Canada,; CHU de Québec - Université Laval, Québec City, QC, Canada; Oncology Department, Hopital Européen
Georges Pompidou, AP-HP, University of Paris, Paris, France; Center for Oncological Research (CORE), University of Antwerp,
Integrated Cancer Center Ghent, Ghent, Belgium; Vall d’Hebron Institute of Oncology, Barcelona, Spain; Department of
Medical Oncology, Centre Léon Bérard, Lyon, France; Akdeniz University, Antalya, Turkey; Department of Cancer Medicine,
Institute Gustave Roussy, Université Paris-Saclay, Villejuif, France; Medical Oncology Department, Hospital del Mar Research
Institute, Barcelona, Spain; University of Pennsylvania, Philadelphia, PA; Division of Oncology, Department of Medicine,
University of Washington, Seattle, WA, Merck & Co., Inc., Kenilworth, NJ; University of Michigan Rogel Cancer Center, Ann
Arbor, MI

Background: 1L pembro is approved in advanced UC for cisplatin-ineligible pts with PD-L1combined
positive score (CPS) =10 and any platinum-ineligible pts regardless of CPS in the United States
based on single-arm trial data. In the phase Ill KEYNOTE-361 study, 1L pembro + chemo did not
statistically significantly improve PFS or OS vs chemo for pts with advanced UC; formal testing of 1L
pembro vs chemo was not performed. We present an exploratory analysis of outcomes with
pembro vs chemo for choice-of-carboplatin (carbo) pts in KEYNOTE-361 (NCT02853305).
Methods: At randomization, choice of platinum agent (cisplatin or carbo) plus gemcitabine for
each pt was selected based on investigator's assessment of cisplatin ineligibility. ORR/DOR per
RECIST v1.1 by blinded independent central review and OS were determined for all pts selected for
carbo (“choice-of-carbo”) and also choice-of-carbo pts with CPS =10. Risk difference assessment
for select AEs for pembro vs chemo was conducted in choice-of-carbo pts who received =1 dose
study treatment. Results: As of Apr 29, 2020, the median (range) time from randomization to data
cutoff in the full study cohort was 31.7 (22.0-42.3) mo. At randomization, renal impairment was the
most common reason for choice of carbo by investigators (36% of all pts). 170 choice-of-carbo pts
were randomized to the pembro arm, and 196 choice-of-carbo pts to the chemo arm. Median OS in
this subgroup was 14.6 mo with pembro vs 12.3 mo with chemo (HR 0.83 [95% CI 0.65-1.06]).18-mo
OS rate was 42% with pembro vs 40% with chemo. ORR to pembro vs chemo was 27.6% vs 41.8%.
Median (range) DOR with pembro vs chemo was not reached (NR) (3.2+-36.1+ mo) vs 6.3 (1.8+-
33.8+) mo. 84/170 (49%) and 89/196 (45%) choice-of-carbo pts in the pembro and chemo arms,
respectively, had CPS =10. In this subgroup, median OS was 15.6 mo with pembro vs 13.5 mo with
chemo (HR 0.82[95% C1 0.57-1.17]).18-mo OS rate was 44% with pembro vs 43% with chemo. ORR
to pembro vs chemo was 29.8% vs 46.1%. Median (range) DOR with pembro vs chemo was NR (4.2-
36.1+ mo) vs 8.3 (2.1+-33.8+) mo. Among treated pts (N=166 for pembro, N=190 for chemo), 112 pts
(68%) in the pembro arm and 163 pts (86%) in the chemo arm had grade 3-5 AEs of any cause.
Pembro was associated with a higher risk of pruritus, while chemo was associated with a higher risk
of decreased white blood cell, neutrophil, and platelet counts, nausea, thrombocytopenia, neu-
tropenia, and anemia. Conclusions: Due to the trial design, this subset was not statistically tested
and is exploratory. Median OS and 18-mo OS rates did not appear markedly different in the two
arms; some parameters such as DOR favored pembro, although longer follow-up is needed to
determine median DOR for pembro. The PD-L1 CPS =10 did not clearly enrich for responders to
pembro in choice-of-carbo pts. Pembro was associated with a lower rate of grade 3-5 AEs of any
cause than chemo. Clinical trial information: NCT02853305. Research Sponsor: Funding for this
research was provided by Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth,
NJ, USA.
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Pembrolizumab for the treatment of patients with high-risk (HR) non-muscle-invasive bladder
cancer (NMIBC) unresponsive to Bacillus Calmette-Guérin: Extended follow-up of KEYNOTE-057
cohort A.

Arjun Vasant Balar, Ashish M. Kamat, Girish S. Kulkarni, Edward M. Uchio, Joost L. Boormans, Mathieu Roumigui€,
Laurence Eliot Miles Krieger, Eric A. Singer, Dean F. Bajorin, Petros Grivas, Ho Kyung Seo, Hiroyuki Nishiyama,
Badrinath R. Konety, Kijoeng Nam, Joao Paulo Zambon, Ekta Kapadia, Ronald De Wit; Perlmutter Cancer Center at NYU
Langone Health, New York, NY; The University of Texas MD Anderson Cancer Center, Houston, TX; University Health Network,
Princess Margaret Cancer Centre, University of Toronto, Toronto, ON, Canada; UC Irvine Health, Orange, CA; Erasmus
University Medical Center, Rotterdam, Netherlands; Institut Universitaire du Cancer Toulouse Oncopole CHU, Toulouse,
France; Royal North Shore Hospital, Northern Cancer Institute, St. Leonards, NSW, Australia; Rutgers Cancer Institute of New
Jersey, New Brunswick, NJ: Memorial Sloan Kettering Cancer Center, New York, NY; University of Washington, Seattle Cancer
Care Alliance, Fred Hutchinson Cancer Research Center, Seattle, WA: National Cancer Center, Goyang, South Korea;
University of Tsukuba, Tsukuba, Japan; University of Minnesota, Minneapolis, MN; Merck & Co., Inc., Kenilworth, NJ

Background: Pembrolizumab (pembro) was approved in January 2020 for treatment of HR NMIBC
based on interim results from 96 patients (pts) in the open-label, single-arm, multicenter, phase Il
KEYNOTE-057 (NCT02625961) study. Here we present updated efficacy and safety results with
extended minimum follow-up of 26.3 mo from KEYNOTE-O57 cohort A. Methods: Pts aged =18
years with histologically confirmed Bacillus Calmette-Guérin (BCG)-unresponsive HR carcinoma
in situ (CIS), with or without papillary tumors, who were ineligible for or declined radical
cystectomy (RC) received pembro 200 mg Q3W for up to 24 mo or until disease persistence,
recurrence, progression, or unacceptable toxicity. Primary end point: complete response rate
(CRR). Key secondary end points: duration of response (DOR) and safety. Results: Overall, 101 pts
received pembro and 96 were included in the efficacy analysis (5 patients did not meet BCG-
unresponsive criteria). Median age was 73 years (range, 44-92), and pts received a median of 12.0
(range, 7.0-45.0) BCG instillations. Median time from enrollment to data cutoff date of May 25,
2020, was 36.4 mo (range, 26.3-48.5). Of 96 pts, CRR was 40.6% (95% Cl, 30.7-51.1) at first
evaluable disease assessment, and median DOR was 16.2 mo (range, 0.0+ to 36.2). Of 39
responders, 13 (33.3%) remained in CR =18 mo and 9 (23.1%) remained in CR =24 mo as of
the data cutoff date. No pt progressed to MIBC while on study treatment based on protocol-
specified disease assessments. CRR was generally consistent with the primary analysis across
protocol-prespecified subgroups, including PD-L1 expression status. Forty pts (41.7%) underwent
RC after discontinuation of pembro; 35 pts (88%) had no pathologic upstaging to MIBC, 2 (5%) had
no available pathology data, and 3 (8%) had evidence of MIBC (all nonresponders); 1 pt had pT2NO
disease at 60 days after the last pembro dose, 1 pt had pT2N1 disease (involvement of a single
perivesical lymph node) at 86 days after the last pembro dose, and 1 pt had pT3N1 disease at
457 days after the last pembro dose. For other subsequent treatments, 30 of 96 pts (31.3%)
received additional intravesical therapy (eg, BCG), 27 of 96 (28.1%) underwent local procedures
(eg, TURBT), and 10 of 96 (10.4%) received systemic therapy. In 101 pts, treatment-related AEs
(TRAES) occurred in 67 pts (66.3%); most frequent were diarrhea, fatigue, and pruritus (10.9%
each). Grade 3/4 TRAEs occurred in 13 pts (12.9%). Twenty-two pts (21.8%) experienced immune-
related AEs; 3.0% were grade 3-4. Seven pts (6.9%) discontinued due to TRAEs. There were no
grade 5 TRAESs. Conclusions: With extended follow-up, pembro continued to show durable and
clinically meaningful activity in pts who had HR BCG-unresponsive CIS with or without papillary
tumors and who were ineligible for or declined RC. No new safety risks were identified. Clinical trial
information: NCT02625961. Research Sponsor: Merck Sharp & Dohme Corp., a subsidiary of Merck
& Co., Inc., Kenilworth, NJ, USA.
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A pilot clinical trial of genomic-based therapy assignment with co-expression extrapolation
(COXEN) in advanced/metastatic urothelial carcinoma.

Scot Anthony Niglio, Rosa Maria Nadal, Lisa M. Cordes, Seth M. Steinberg, Nicole N. Davarpanah, Rene Costello,
Marissa Mallek, Daniel da Motta Girardi, Maria Merino, Yonghong Wang, Joshua Mannheimer, Daniel Edelman,
Jennifer Walling, Paul S. Meltzer, Dan Theodorescu, Daniel Gustafson, Andrea B. Apolo,; National Cancer Institute, National
Institutes of Health, Bethesda, MD; National Institutes of Health, Bethesda, MD; Biostatistics and Data Management Section,
National Cancer Institute, NIH, Bethesda, MD; Genitourinary Malignancies Branch, Center for Cancer Research, National
Cancer Institute, National Institutes of Health, Bethesda, MD; National Cancer Institute, Bethesda, MD; Laboratory of
Pathology, National Cancer Institute, National Institutes of Health, Bethesda, MD; Center of Cancer Research, Bethesda, MD;
University of Virginia, Charlottesville, VA: Colorado State University, Fort Collins, CO

Background: We investigated the Co-eXpression ExtrapolatioN (COXEN) algorithm to select “next
best therapy" for patients with advanced/metastatic urothelial cancer based on gene expression
profiles. Methods: This is a single-arm, open label pilot study, that investigates the COXEN
algorithm’s ability to use patients’ tumor gene expression models to predict sensitivities to 75
FDA-approved anticancer agents. The COXEN results were reviewed and discussed in a multi-
disciplinary molecular tumor board. From that a treatment plan was chosen based on monotherapy
clinical efficacy data in urothelial carcinoma, combination safety data (combinations of agents
were allowed provided phase | data were available), side effect profile/tolerability, response or
resistance to prior therapies, therapy contraindications, and feasibility of therapy. The objective of
this study was to determine the feasibility of using COXEN as a clinical decision algorithm to make a
real-time treatment decision within 21 days of specimen collection in patients with advanced/
metastatic urothelial carcinoma. Results: A total of 8 patients enrolled and underwent tumor
biopsy for COXEN analysis. Five out of 8 patients received COXEN therapy within 21 days of biopsy
with various regimens including: vorinostat and etoposide; doxorubicin; sunitinib; doxorubicin and
paclitaxel; erlotinib and nab-paclitaxel. There were no objective responses. The 5 patients treated
with COXEN therapy had a median potential follow up of 36 months, median overall survival of
8.4 months (95% Cl: 5.2 months - not estimable), and median progression free survival of
2.2 months (95% Cl: 1.4 - 3.9 months). Grade 3 or 4 adverse events included: febrile neutropenia
(n=2), hypophosphatemia (n=1) and hyponatremia (n=1). This trial was terminated early due to a
lack of treatment responses. Conclusions: The COXEN algorithm is a unique personalized method
for selecting therapy for patients with advanced urothelial carcinoma. Although the COXEN
method was feasible, it did not demonstrate clinical efficacy in this small cohort of patients.
Clinical trial information: NCTO2788201. Research Sponsor: U.S. National Institutes of Health.
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Impact of angiotensin blockade on response to PD1/L1 inhibitors for patients with metastatic
urothelial carcinoma (mUC).

William Paul Skelton, Rohit K. Jain, Catherine Curran, Gregory Russell Pond, Syeda Mahrukh Hussnain Nagvi, Youngchul Kim,
Pier Vitale Nuzzo, Sarah Abou Alaiwi, Amin Nassar, Rakesh K. Jain, Guru Sonpavde; H. Lee Moffitt Cancer Center and Research
Institute, Tampa, FL, Lee Moffitt Cancer Center, Tampa, FL; Dana-Farber Cancer Institute, Boston, MA; McMaster University,
Department of Oncology, Hamilton, ON, Canada; Moffitt Cancer Center, Tampa, FL, Dana Farber Cancer Institute, Boston, MA;
Brigham and Women's Hospital, Boston, MA; Massachusetts General Hospital, Boston, MA; Dana-Farber Cancer Institute,
Harvard Medical School, Boston, MA

Background: The renin-angiotensin system (RAS) is involved in regulation of angiogenesis and cell
proliferation. Preclinical data also indicate that angiotensin inhibition may improve drug delivery
by enhancing tumor perfusion partly by downregulating transforming growth factor (TGF)-B. Since
(TGF)-B appears to be associated with resistance in patients (pts) with metastatic urothelial
carcinoma (mUC) receiving PD1/L1inhibitors, we hypothesized that angiotensin converting enzyme
inhibitors (ACEI) and angiotensin receptor blockers (ARBs) may enhance the outcomes of mUC pts
receiving PD1/L1 inhibitors. Methods: Data from mUC pts who received PD1/L1 inhibitors as
monotherapy were obtained: pts from the Dana-Farber Cancer Institute (DFCI) served as the
discovery dataset, while data from Moffitt Cancer Center (MCC) served as the validation dataset.
Data for ACEI and ARB administration was collected with concurrent administration defined as
ongoing therapy from the time of starting PD1/L1 inhibitor treatment. A logistic regression was
used to investigate the impact of concurrent ACEI/ARB on any regression of tumor (ART, any
decrease in size of tumor on scan) as the primary endpoint defined as any tumor regression after
controlling for known prognostic factors (performance status, sites of metastasis, neutrophil/
lymphocyte ratio, platelet count, hemoglobin). Overall survival (OS), the secondary endpoint, was
analyzed using Cox proportional hazards regression. Results: Data was available for 178 pts from
DFCI (discovery dataset) with mUC who received a PD1/L1 inhibitor of whom 153 (86%) had
received prior platinum and 33 pts (18.5%) received concurrent AECI/ARBs. Multivariable analysis
controlling for known prognostic factors revealed that patients who received ACEIls or ARBs had
greater ART (HR 3.0[95% CI1.25-7.171, p = 0.014) and improved OS, (HR 0.49 [95% CI 0.28-0.881 p
= 0.016). In the MCC validation dataset, 101 pts were available of whom 59 (58.4%) had received
prior platinum and 22 pts (21.8%) received concurrent ACEI/ARBs. Univariate analysis showed that
those patients who were treated with ACEI/ARB had an improved ART (OR 3.32 [95% C11.22-9.06]
p = 0.019). On multivariable analysis, there was a borderline significant association of ACEI/ARB
with ART (OR = 3.03, p = 0.075), but no association was observed with OS. Conclusions: In this
hypothesis-generating study, concurrent angiotensin inhibitors including ACEl or ARBs were
associated with tumor regression in mUC pts receiving PD-1/L1 inhibitors. The inconsistent asso-
ciation with OS may be partly due to modest sample size and comorbidities associated with the
need for ACEI/ARBs. These results require validation in a prospective study. Research Sponsor:
None.
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Role of consolidative radiotherapy for metastatic urothelial bladder cancer patients without
progression and with no more than five residual metastatic lesions following first line systemic
therapy: A retrospective analysis.

Amélie Aboudaram, Leonor Chaltiel, Damien Pouessel, Pierre Graff-Cailleaud, Nicolas Benziane, Paul Sargos, Ulrike Schick,
Gilles Crehange, Loic Mourey, Jean-Pierre Delord, Elizabeth Moyal, Christine Chevreau, Jonathan Khalifa; Institut Claudius
Regaud/IUCT-Oncopole, Toulouse, France; Institut Bergonié, Bordeaux, France; Institut de Cancérologie et d’Hématologie
CHRU de Brest, Brest, France; Institut Curie, Paris, France

Background: Consolidative local treatment of the primary tumor and metastases in the treatment
of metastatic malignancies has shown promising results in several types of primary tumors. The
aim of this study is to assess consolidative radiotherapy to the bladder and to residual metastases
among metastatic urothelial bladder cancer with no progression following first line systemic
therapy, hypothesizing an increase in overall survival and in progression free survival. Methods:
Between January 2005 and December 2018, patients who received standard first-line chemo-
therapy for the treatment of metastatic urothelial bladder cancer (mUBC) were retrospectively
identified through the database of four Comprehensive Cancer Centers in France. Among them,
patients with no disease progression following chemotherapy and with no more than 5 residual
metastases were analyzed: patients who received subsequent radiotherapy (of EQD2Gy > 50Gy)
to the bladder and residual metastases were included in the consolidative group (RT group), and
the other patients were included in the observation group (OBS group). PFS and OS were
determined from the start of the first-line chemotherapy using the Kaplan-Meier method. To
account for the delay from chemotherapy initiation to consolidative radiotherapy, a Cox model
with time-dependant covariates, and a 6-month landmark analyses were performed to examine OS
and PFS. Results: A total of 91 patients with at least stable disease following chemotherapy and
with no more than 5 residual metastases were analyzed: 51 in the RT group and 40 in the OBS
group. Metachronous metastatic disease (following definitive treatment of localized UBC) was
more frequent in the OBS group (19% vs 5%, p = 0.02); the median number of metastasesinthe RT
group vsin the OBS group was: 2 (1-9) vs 3 (1-5) (p = 0.04) at metastatic presentation, and 1(0-5) vs
2 (0-5) (p = 0.18) after completion of chemotherapy (residual lesions), respectively. Two grade 3
toxicities (3.9%) and no grade 4 toxicity were reported in the RT group. With a median follow up of
85.9 months (95% IC [36.7;101.6]), median OS and PFS were 21.7 months (95% IC [17.1; 29.7]) and
1.1 months (95% IC [9.9; 14.1]) for the whole cohort, respectively. In multivariable analysis:
consolidative RT in comparison with observation was associated with improved OS in both the
standard analysis (HR = 0.47, p = 0.015) and in the 6-month landmark analysis (HR = 0.48, p =
0.026); and with improved PFS only in the standard analysis (HR = 0.49, p = 0.007). Conclusions:
Consolidative radiotherapy for mUBC patients who have not progressed after chemotherapy and
with limited residual disease seems to confer both OS and PFS advantage. Prospective data in that
field with addition of avelumab are needed. Research Sponsor: None.
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Updated outcomes of POUT: A phase lll randomized trial of peri-operative chemotherapy versus
surveillance in upper tract urothelial cancer (UTUC).

Alison Jane Birtle, John David Chester, Robert J. Jones, Ben Jenkins, Mark Johnson, James WF Catto, Thomas Powles,
Richard T. Bryan, Anthony Blacker, Prabir R Chakraborti, Satinder Jagdev, John Wagstaff, Anna Tolentino, Luke Webster,
Rebecca Lewis, Emma Hall; Rosemere Cancer Centre, Royal Preston Hospital, Preston, United Kingdom, Cardiff University,
Cardiff, United Kingdom;, University of Glasgow, Beatson West of Scotland Cancer Centre, Glasgow, United Kingdom, The
Institute of Cancer Research, London, United Kingdom,; Newcastle upon Tyne Hospitals NHS Foundation Trust, Newcastle
upon Tyne, United Kingdom; Academic Urology Unit, University of Sheffield, Sheffield, United Kingdom, The Royal Free NHS
Trust, London, United Kingdom; University of Birmingham, Birmingham, United Kingdom;, University Hospitals of Coventry
and Warwickshire, West Midlands, United Kingdom; Derby Teaching Hospitals/ NHS Foundation Trust, Derby, United Kingdom;
St James’ Institute of Oncology, Leeds, United Kingdom;, Singleton Hospital, Swansea, United Kingdom, Clinical Trials and
Statistics Unit, The Institute of Cancer Research, London, United Kingdom

Background: The POUT trial (CRUK/11/027; NCT01993979) previously reported (with median
follow-up 30.3 months) that adjuvant chemotherapy improves disease free survival (DFS) for
patients (pts) with histologically confirmed pT2-T4 NO-3 MO UTUC. Here we present results of a
pre-planned analysis updating the primary endpoint and reporting key secondary endpoints
including overall survival. Methods: 261 pts with UTUC were enrolled following nephro-
ureterectomy and randomised (1) to 4 cycles of gemcitabine-cisplatin (gemcitabine-
carboplatin if GFR 30-49ml/min) or surveillance with subsequent chemotherapy if required.
Pts had 6 monthly imaging and cystoscopy for 2 years, then annually to 5 years. Toxicity was
assessed by CTCAE v4. Primary endpoint was DFS. Secondary endpoints included metastasis free
survival (MFS), overall survival (OS), toxicity and patient reported quality of life (QoL). The trial
closed to recruitment early on advice of the independent data monitoring committee due to
evidence of efficacy. Time-to-event endpoints are analysed (intention-to-treat) by Cox propor-
tional hazard models. Unadjusted and adjusted (by nodal status, planned chemotherapy type,
microscopic margin status, pathological stage) hazard ratios (HR, <1favouring chemotherapy) are
reported. Results: From May 2012 to Nov 2017, 261 pts were recruited (129 surveillance; 132
chemotherapy) at 56 UK centres. One participant withdrew consent for data usage and was
excluded from analyses. Pts had median age 69 years (range 37-88), 28% pT2, 66% pT3; 91% pNO.
To 09/09/2020, median follow up was 48.1 months (IQR: 36.0-60.1). The unadjusted/adjusted HR
for DFS was 0.48 (95% Cl: 0.33-0.71; p = 0.0003) / 0.50 (95%Cl: 0.34-0.75; p = 0.001), and for MFS
was 0.52 (95% Cl: 0.35-0.77; p = 0.001) / 0.54 (95% Cl: 0.36-0.81; p = 0.002). 93/260 (35.8%) pts
have died (52/129 [40.3%] surveillance and 41/131 [31.3%] chemotherapy). Chemotherapy
conferred a non-statistically significant 28% reduction in relative risk of death (HR = 0.72,
95% Cl: 0.47-1.08; p = 0.11; adjusted HR = 0.79, 95% ClI. 0.52-1.19; p = 0.26). 3 year OS was
surveillance: 67% (95% Cl: 58-74%; chemotherapy: 79% (71%-85%). There was no evidence of
long-term toxicity associated with chemotherapy (Wilcoxon rank-sum test p-value for worst grade
post-6 months = 0.32). Most common grade 2+ adverse events were hypertension (25/240
[10.4%]), lethargy (25/240 [10.4%]) and hearing loss (13/240 [5.4%]). There was no evidence
of statistically or clinically relevant differences in QoL. 12 months after treatment (EORTC Q30
global health status mean difference 4.1 and 4.8 at 12 and 24 months respectively in favour of
chemotherapy). Conclusions: With additional follow-up, the previously reported DFS benefit for
chemotherapy was maintained with no detrimental long-term toxicity. No statistically significant
improvement in OS was observed. Clinical trial information: NCTO1993979. Research Sponsor:
Cancer Research UK.
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Efficacy of chemohyperthermia (HIVEC) in patients with high-risk nonmuscle invasive bladder
cancer (NMIBC) who fail BCG therapy.

Geraldine Pignot, Laure Doisy, Jochen Walz, Thibault Marquette, Thomas Maubon, Stanislas Rybikowski, Gwenaelle Gravis;
Institut Paoli-Calmettes, Marseille, France; Paoli-Calmettes Institute, Marseille, France; Institut Paoli-Calmettes, Chirurgie
Oncologique 2, Marseille, France; Institut Paoli-Calmettes, Aix-Marseille Université, Marseille, France

Background: To evaluate Hyperthermic Intra-Vesical Chemotherapy (HIVEC) efficacy regarding 1-
year disease-free survival (DFS) rate and bladder preservation rate in patients with high-risk Non-
Muscle Invasive Bladder Cancer (NMIBC) who fail BCG therapy or are contraindicated to BCG.
Methods: Between June 2016 and October 2019, patients treated with HIVEC for high-risk NMIBC
who failed BCG (Fail-BCG) or BCG-naive if BCG contraindicated (N-BCG) have been included in our
study. These patients had a theoretical indication for cystectomy but were ineligible for surgery or
refused it. Results: Fifty-three patients, median age 72 [39-93] years, were included (n = 29 Fail-
BCG and n = 24 N-BCG). The median follow-up was 18 months. The bladder preservation rate was
92.4%. The RFS rate at 12 months was 60.5%. The RFS rate at 12 months for N-BCG and Fail-BCG
groups was respectively 70% and 52.2%. Three patients progressed to muscle-invasive disease, all
in the Fail-BCG group and all in the very high-risk EORTC group. Two of them experienced
metastatic progression and died from bladder cancer. Conclusions: Chemohyperthermia using
HIVEC device achieved a RFS rate of 60% at 1year and enabled a bladder preservation rate of 92%.
Given the low risk of progression in the N-BCG group, HIVEC could be a good alternative.
Conversely, for patients with very high-risk tumors that fail BCG, cystectomy should remain
the standard of care and HIVEC may be discussed cautiously for patients who are not eligible for
surgery and well informed of the risk of progression to muscle-invasive disease. Research Sponsor:
None.
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TracelT: A prospective pilot study of a temporary intravesical fiducial marker for bladder cancer
radiation therapy.

Matthew Greer, Stephanie K. Schaub, Stephen R. Bowen, Jay Justin Liao, Kenneth J. Russell, George R. Schade, John L. Gore,
Petros Grivas, Jonathan L. Wright, Jing Zeng; University of Washington Medical Center, Seattle, WA University of
Washington, Seattle, WA, Seattle Cancer Care Alliance, Seattle, WA; Department of Urology, University of Washington Medical
Center, Seattle, WA, Johns Hopkins University School of Medicine, Seattle, WA

Background: Precision image-quided radiotherapy (RT) for patients (pts) with muscle-invasive
bladder cancer (MIBC) is limited by daily anatomic variation and difficulty visualizing the tumor
bed. We hypothesized that TracelT, a radiopaque resorbable hydrogel, can be injected around the
tumor bed to improve image guidance. We present the results of our pilot trial (NCT03125226)
evaluating safety/feasibility of TracelT in pts undergoing definitive RT. Methods: Eligibility
included MIBC with plan to receive definitive RT +/- chemo. Fifteen patients were available for
analysis (11 enrolled on trial from 2017-2018, plus an additional 4 received TracelT off study).
TracelT was injected around the circumference of the tumor bed during pre-radiation maximal re-
transurethral resection of bladder tumor (TURBT) for all pts, and again during the mid-radiation
TURBT to improve visibility in n = 8 pts. The primary endpoint was assessment of interfraction
motion on daily cone-beam CT (CBCTs) based on alignment to fiducial vs standard-of-care pelvic
bone anatomy. Van Herk (VH) margin equation was used to determine the planning target volume
margin optimized for the clinical target volume receiving at least 95%-prescription dose in 90% of
pts. Recurrence rates and survival were estimated by Kaplan Meier. Toxicity was measured by
CTCAE v4.03. Results: Patients underwent RT to a median total dose of 63.5 Gy (range 35.75-
66.6), typically to an initial small pelvis field follow by a tumor boost. 14/15 received chemo with RT.
Median TracelT volume was 0.5cc (range 0.3-0.75) per injection site for 4 (range 4-6) sites per
patient for total volume of 2cc (range 2-3). All pts demonstrated 100% visibility of TracelT on initial
simulation CT and day 1 CBCT. TracelT visibility declined slightly over time, with 91.5% of patients
having visible TracelT by the end of the initial RT phase (usually week 5) and 82.5% by end of the
boost phase. For the initial phase, alignment to fiducials over bone anatomy allowed for reduced
VH margins (0.67cm vs 1.56cm). For the boost phase, the VH margin was similar between fiducial
and bone alignment (1.01cm vs 0.96cm). There have been no acute or late complications from
TracelT placement. There were no grade grade (G) 4/5 toxicities; three pts had acute G 3 events,
and three pts experienced late G 3 toxicity: two related to hematuria and one from ureteral
stenosis. There were no late G=2 Gl toxicities. No patients have undergone cystectomy. At a
median follow-up of 22 months, 2-yr OS was 79.1% and 2-yr PFS was 75.4%. Conclusions: TracelT
is safe and feasible for use in image-guided RT. TracelT can increase the precision of RT by
facilitating accurate target delineation of the bladder tumor bed and daily motion management
which may allow for smaller radiation treatment margins to be used to reduce toxicity and to
potentially facilitate safe dose escalation to tumor, which can improve tumor control. Clinical trial
information: NCT03125226. Research Sponsor: Augmenix.
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Enfortumab vedotin in FGFR3-mutated advanced urothelial carcinoma.

Min Yuen Teo, Neha Ratna, Ashley Marie Regazzi, Danielle Elise Zimmerman, Deaglan Joseph McHugh,
Andrew Leonard Laccetti, Han Xiao, Chung-Han Lee, David Henry Aggen, Samuel Aaron Funt, Dean F. Bajorin,
Gopa lyer, Jonathan E. Rosenberg; Memorial Sloan Kettering Cancer Center, New York, NY

Background: Enfortumab vedotin (EV) and, for those with FGFR3 mutations (FGFR3+), erdafitinib,
are established therapeutic options for refractory advanced urothelial carcinoma. However,
optimal sequencing of these agents remains undefined. Here, we report our experience of EV
monotherapy with focus on patients (pts) with FGFR3 alterations. Methods: Pts who were treated
with EV were identified. Clinical data and outcomes were extracted. Tumor genomic profiles by the
MSK-IMPACT assay as part of standard of care were reviewed for FGFR3 and other commonly
altered gene mutations and tumor mutation burden (TMB). Progression-free (PFS) and overall
survival (OS) were measured from start of EV therapy and compared with unadjusted log-rank test.
Results: 89 patients received EV on completed monotherapy studies (n = 37) or as standard of
care. Median age was 62 years (IQR: 62 - 78), 71% were male (n = 63), 28% had liver metastases.
Distribution per Bellmunt score (O - 3) was: 12%, 42%, 37% and 9%. For the entire population, PFS
and OS were 5.2 and 1.4 months, respectively, with response rate of 52% among 75 evaluable
patients. MSK-IMPACT was available for 80 patients. Overall genomic profile was similar to TCGA
cohort except for fewer DNA damage response/repair gene alterations - 15% (ERCC2: 2; ATM: 4,
BRCAT1: 2, BRCA2: 3, RAD51C: 1) and FGFR3+ rate of 33%. Median TMB was 8.9/Mb (IQR: 5.2 - 13.3).
Of the 26 FGFR3+ pts, 8 and 1 received an FGFR3 inhibitor (FGFR3i) before and after EV,
respectively. 17 pts have not been exposed to FGFR3i; 13 of whom have progressed on EV and
9 died. Compared to FGFR3- pts, FGFR3+ pts with no prior FGFRi had significantly shorter median
PFSonEV (2.5 vs. 6.8 months; HR 0.33 [0.14 - 0.80] p < .01) and trend towards shorter median OS
(4.9 vs.14.6 months; HR 0.42 [0.16 -1.08] p > .05). PFS on EV among FGFR3+ pts with prior FGFR3i
exposure was 6.7 months, similar to FGFR3- pts (HR 0.77 [0.30 - 1.96] p = .6). Response rates for
FGFR3+ with and without prior FGFRi, and FGFR3- pts on EV were 4/7 (50%), 5/13 (38%) and 29/
48 (60%). Conclusions: In this retrospective study, FGFR+ patients who receive EV first appear to
have shorter PFS and lower ORR than those who have received prior FGFRI. Prospective studies on
the sequence of EV and FGFR3i in FGFR3+ pts are warranted. Research Sponsor: None.
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Efficacy of platinum re-challenge in metastatic urothelial carcinoma (mUC): A retrospective
comparison of chemotherapy regimens.

Risa Liang Wong, Lorin Ferris, Olivia A Do, Sarah K Holt, Jorge Ramos, Simon J. Crabb, Cora N. Sternberg, Joaquim Bellmunt,
Sylvain Ladoire, Ugo De Giorgi, Lauren C Harshman, Ulka N. Vaishampayan, Andrea Necchi, Sandy Srinivas, Sumanta K. Pal,
Guenter Niegisch, Tanya B. Dorff, Matt D. Galsky, Evan Y. Yu, Retrospective International Study of Cancers of the Urothelium
(RISC); Fred Hutchinson Cancer Research Center, Seattle, WA; University of Washington, Seattle, WA, Seattle Genetics, Inc.,
Bothell, WA: University of Southampton, Southampton, United Kingdom; Englander Institute for Precision Medicine, Weill
Cornell Medicine, New York, NY: Hospital del Mar, Barcelona, Spain; Georges-Francois Leclerc Cancer Center, Dijon, France;
Istituto Scientifico Romagnolo per lo Studio e la Cura dei Tumori (IRST), IRCCS, Meldola, Italy; Dana-Farber Cancer Institute,
Boston, MA; University of Michigan, Ann Arbor, Mi; Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; Stanford
University School of Medicine, Palo Alto, CA; City of Hope Comprehensive Cancer Center, Duarte, CA; Department of Urology,
Medical Faculty, Heinrich-Heine-University, Diisseldorf, Germany; Mount Sinai Medical Center, New York, NY

Background: First-line platinum-based combination chemotherapy (fPBC) is standard of care for
fit patients with mUC. Further lines of therapy include immuno-oncology agents, erdafitinib, and
enfortumab vedotin, but patients ineligible for these therapies or who subsequently progress may
be considered for further chemotherapy. As the choice of chemotherapy regimen is unclear for
these patients, we compared the efficacy of subsequent platinum-based chemotherapy (sPBC) and
subsequent non-platinum-based chemotherapy (sNPBC) in patients with mUC. Methods: Data was
analyzed from the Retrospective International Study of Cancers of the Urothelium (RISC), com-
prising patients from 28 international centers treated 2005-2012. Inclusion criteria were diagnosis
of mUC, receipt of fPBC for mUC, and receipt of =2 cycles of subsequent chemotherapy. Patients
who had received prior platinum-based chemotherapy in the non-metastatic setting were ex-
cluded. A multivariate Cox proportional hazards model was used to compare overall survival (0S),
while 2 and student'’s t-test were used for univariate analyses. A two-sided p value of <0.05 was
considered statistically significant. Results: Of 296 patients, 135 received sPBC and 161 received
sNPBC. Common sNPBC regimens contained gemcitabine, taxanes, or pemetrexed. Baseline
characteristics were similar, including Charlson Comorbidity Index (CCl) and performance status
(PS), except more patients in the sPBC group had achieved investigator-designated stable disease
or response (SD/R) with fPBC (75.4% vs. 63.3%, p = 0.031) and had higher hemoglobin values
(median 1.9 vs. 1.1 g/dL, p = 0.004). OS was superior for patients receiving sPBC (median
7.9 months) compared to sSNPBC (median 5.5 months) after adjusting for CCl, PS, presence of
liver metastases, time since fPBC, and number of fPBC cycles received (HR 0.72,95% CI 0.53-0.98,
p =0.035). 70 patients (57.4%) achieved SD/R with sPBC and 65 (44.8%) with SNPBC (p = 0.041).
Achieving SD/R with subsequent chemotherapy was not associated with number of fPBC cycles
received, but for sPBC was associated with longer time since fPBC (median 5.9 vs. 2.9 months, p =
0.033); the same was not true for SNPBC (median 2.2 vs. 2.6 months, p = 0.057). Achieving SD/R
with fPBC was associated with greater likelihood of SD/R with sPBC (63.2% vs. 29.6%, p = 0.002),
but not sNPBC (50.5% vs. 38.8%, p = 0.185). Liver metastases were negatively associated with
likelihood of SD/R with sPBC (43.8% vs. 63.6%, p = 0.038), but not SNPBC (36.2% vs 49.0%, p =
0.147). Conclusions: After treatment with fPBC for mUC, patients able to receive sPBC had better
OS compared to those who received sNPBC in a multivariate model. Patients were also more likely
to achieve SD/R with sPBC; factors associated with achieving SD/R with sPBC but not sNPBC
included longer interim since fPBC, achieving SD/R to fPBC, and absence of liver metastases.
Research Sponsor: Fred Hutchinson Cancer Research Center.
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Treatment results from a phase | study of WST11 phototherapy (VTP) for upper tract urothelial
carcinoma.

Lucas Nogueira, Andrew Tracey, Ricardo Goncalves Alvim, Peter Reisz, Daniel D. Sjoberg, Quinlan Demac, Nicole Benfante,
Karan Nagar, Jasmine Thomas, Jie Cheng, Kwanghee Kim, David B. Solit, Avigdor Joshua Scherz, Jonathan Coleman; Urology
Service, Memorial Sloan Kettering Cancer Center, New York, NY: Memorial Sloan Kettering Cancer Center, New York, NY;
Memorial Sloan-Kettering Cancer Center - Fellowship (GME Office), New York, NY; Weizmann Institute of Science, Rehovot,
Israel

Background: Localized treatment of upper tract urothelial carcinoma (UTUC) is technically
challenging which limits the ability to provide organ-sparing therapies to preserve renal function
and representing a serious unmet need. Vascular-targeted photodynamic therapy (VTP) using
intravascular photosensitizing agent padeliporfin (WTS11) has demonstrated preclinical safety and
effective tumoricidal activity. Endoluminal application of this therapy offers a promising alterna-
tive to radical surgery for patients with upper tract cancers seeking to avoid extirpative surgery.
Herein we present early results from a phase | dose-finding study of padeliporfin VTP for UTUC.
Methods: Fourteen patients with recurrent UTUC were treated with up to 2 sessions of endoscopic
padeliporfin VTP treatment. Eligibility included residual or recurrent urothelial carcinoma of the
ureter or renal pelvis failing prior endoscopic treatment in patients who were unable or unwilling to
undergo surgical management by resection of the involved ureter or kidney. WST-11 was admin-
istered at 4mg/kg and infused over 10 minutes. An intermedic diode laser was used to illuminate
tumors with light at a wavelength 753 nm through a flexible ureteroscope. A light dose escalation
model was employed with increasing light fluence from 100mW/cm up to a maximally tolerated
dose of 200mW/cm. The primary endpoint was the determination of maximally tolerated laser light
fluence rate, with the secondary objective to evaluate treatment efficacy defined by absence of
visible tumor and negative urine cytology following treatment. Results: Among 14 treated
patients, complete response and tumor recurrence rates at 30 days after treatment were 64%
and 29%, respectively. A second VTP treatment was performed in 6 (43%) patients. The efficacy
rates were comparable among patients who received the intermediate and highest light fluence
and between the first and second treatment. At the last follow-up (mean: 11.5 months), 13 patients
(93%) had maintained their affected kidney and renal function was not significantly affected.
Graded adverse events related to treatment were rigorously evaluated prospectively as the primary
endpoint of the trial to be reported separately in detail. Treatment related toxicities were limited, and
no ureteral strictures were identified with the procedure. No evidence of increased toxicity was
identified among patients who received a second VTP treatment. Conclusions: WST11-VTP shows
promising evidence of therapeutic treatment effect in low- and high-grade upper tract urothelial
tumors with limited treatment related toxicity. These early results provide support for further
investigation to evaluate the curative potential for this therapy in a planned multicenter trial. Clinical
trial information: NCTO3617003. Research Sponsor: Steba Biotech.

© 2021 American Society of Clinical Oncology. Visit gucasym.org and search by abstract for disclosure information.


http://clinicaltrials.gov/show/NCT03617003
http://clinicaltrials.gov/show/NCT03617003
http://gucasym.org

UROTHELIAL CARCINOMA
461 Poster Session

A potential new therapeutic option for the treatment of nonmuscle invasive bladder cancer:
Combination of intravesical oncotherad immunotherapy and platelet rich plasma (PRP).

Bianca Ribeiro de Souza Sasaki, Gabriela Cardoso de Arruda Camargo, lanny Brum Reis, Queila Cristina Dias, Nelson Duran,
Wagner José Févaro; Laboratory of Urogenital Carcinogenesis and Immunotherapy (LCURGIM)-Departament of Structural
and Functional Biology, Institute of Biology-University of Campinas (UNICAMP), Campinas, Brazil; Nanomedicine Research
Unit (Nanomed), Federal University of ABC (UFABC), Santo André, Brazil

Background: Effective intravesical therapies remain lacking for non-muscle invasive bladder
cancer (NMIBC) when Bacillus Calmette-Guerin fails. OncoTherad is a nanostructured inorganic
phosphate complex associated with glycosidic protein, developed by the University of Campinas/
Brazil, which triggers immunomodulatory and antitumor activities. Previous studies have shown
that Platelet Rich Plasma (PRP) acts on immune activation and exerts antitumor effects. This study
characterized the effects of the OncoTherad associated with PRP in the treatment of NMIBC
chemically induced in mice and the modulation promoted in the Toll-like receptors (TLRs) signaling
pathway. Methods: Forty-two C57BL/6J mice were divided into groups: Control; Cancer (N-ethyl-
N-nitrosourea carcinogen, 50 mg/ml); PRP (0.1 ml); OncoTherad (20 mg/ml); OncoTherad+PRP 10
mg/ml and OncoTherad+PRP 20 mg/ml. The intravesical doses (0.1 ml) were instilled once a week
for 6 weeks after induction. Results: The NMIBC induction decreases (p<<0.05) body weight,
although after treatments the body weight was recovered similarly to the healthy mice. The
treatments did not significantly alter the biochemical patterns of the urine and food and water
consumption. There was no acute toxicity or kidney damage, and the presence of hydroureter was
variable. The urinary bladders of mice treated with Oncotherad associated or not with PRP showed
hyperemia associated with the inflammatory condition. The thickening of the urinary bladder wall
in the Cancer group was more evident than in the treated groups, in which there were bladders
without thickening or macroscopic lesions. Flat carcinomain situ (pTis) was present in 100% of the
mice in the Cancer group and the intensity of immunoreactivities for TLR2, IL-6, TLR4, and IRF-3
was significantly weaker in comparison with the Control, indicating suppression of the immune
system in the tumor microenvironment. When treated intravesically with PRP only, mice showed
28.6% of tumor progression inhibition rate; with OncoTherad 85.7% and with OncoTherad+PRP 10
mg/ml or 20 mg/ml 71.4%. Intravesical treatments led to distinct activation of TLRs 2 and 4-
mediated innate immune system in the interleukins (MyD88-dependent) and interferons (TRIF-
dependent) signaling pathways. The combined treatment of OncoTherad+PRP increased (p<0.05)
the percentage of positive TLR4 urothelial cells and the intensity of immunoreaction for TLR4
compared to the isolated treatments and the immunoreactivities of NF-kB, IL-6, TLR4, IRF-3, and
IFN-y in comparisonto the Cancer. Conclusions: Intravesical treatment with OncoTherad plus PRP
promoted significant inhibition of tumor progression, possibly due to immunomodulatory activity
involving the TLR pathway. This association can constitute a therapeutic strategy for refractory
NMIBC patients. Research Sponsor: CNPg - National Council for Scientific and Technological
Development (Brazil)Other Government Agency.
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Modulation of the RANK/RANKL/OPG system and FOXP3+ regulatory T cells in the tumor
microenvironment of noninvasive bladder cancer after intravesical oncotherad immunotherapy
associated with platelet-rich plasma.

Bianca Ribeiro de Souza Sasaki, lanny Brum Reis, Gabriela Oliveira, Nelson Duran, Wagner José Favaro; Laboratory of
Urogenital Carcinogenesis and Immunotherapy (LCURGIM)-Departament of Structural and Functional Biology, Institute of
Biology-University of Campinas (UNICAMP), Campinas, Brazil; Laboratory of Urogenital Carcinogenesis and Immunotherapy
(LCURGIM)-School of Medicine, University of Campinas (UNICAMP), Campinas, Brazil: Nanomedicine Research Unit
(Nanomed), Federal University of ABC (UFABC), Santo André, Brazil

Background: The activity of the receptor activator of nuclear factor-k RANK/RANKL in cancer
cells has been correlated with tumor progression and poor prognosis in solid tumors including
bladder cancer. Regulatory T cells (Tregs), often identified by FOXP3 biomarker, suppress the anti-
tumor response and allow immune tolerance through suppression of T cells. Immunomodulator
OncoTheradis aninorganic phosphate nanocomplex associated with glycosidic protein, developed
by the University of Campinas/Brazil, with antitumor effects. Previous reports have demonstrated
immune activation and antitumor effects of Platelet Rich Plasma (PRP). We evaluated the effects
of OncoTherad associated with PRP in the RANK/RANKL system and Tregs in @ mouse model of
non-muscle invasive bladder cancer (NMIBC). Methods: C57BL/6J mice were assigned to groups (n
= 42): Control; Cancer (N-ethyl-N-nitrosourea carcinogen, 50 mg/ml); PRP (0.1 ml); OncoTherad
(20 mg/ml); OncoTherad+PRP 10 mg/ml and OncoTherad+PRP 20 mg/ml. The intravesical doses
(0.1 ml) were instilled once a week for 6 consecutive weeks after induction. Results: After NMIBC
induction, all animals in the Cancer group showed flat carcinoma in situ (pTis) and both percent-
ages of RANK, RANKL, OPG, and FOXP3 positive cells and the intensity of immunoreaction for
these antigens were significantly higher in comparison with healthy animals. In addition to
ensuring this NMIBC model, these results indicated the involvement of RANK/RANKL in urothelial
carcinogenesis and the presence of Tregs in a suppressed immune tumor microenvironment. Mice
treated with PRP only showed a 28.6% rate of tumor progression inhibition (TPI) and exhibited
papillary urothelial carcinoma (pTa) and pTis. In this group, the intensity of the RANKL and FOXP3
immunoreaction was weaker when compared to the Cancer group. Thus, PRP showed immuno-
modulatory effects, reducing Tregs that are sources of RANKL. Oncotherad immunotherapy led to
an TPl of 85.7%, and benign flat hyperplasia was the most frequent diagnosis. Oncotherad reduced
the total RANK and RANKL immunoreactivities and decreased the intensity of RANKL immuno-
staining in comparison to the Cancer. In the OncoTherad+PRP 10 mg/ml or 20 mg/ml group, TPI
was 71.4%, with a predominance of non-malignant lesions such as flat hyperplasia, low-grade
intraurothelial neoplasia, and reactive atypia. Treatments with Oncotherad and Oncotherad plus
PRP decreased the percentage of FOXP3+ cells and reduced the intensity of FOXP3 immuno-
reaction compared to the Cancer and PRP groups. Conclusions: The tumor inhibition obtained with
Oncotherad plus PRP was related to the alteration of the immune profile of the tumor microen-
vironment by decreasing RANK/RANKL expression and Tregs, resulting in an effective immune
response against the tumor. Research Sponsor: CNPq - National Council for Scientific and Tech-
nological Development (Brazil)Other Government Agency.
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Heterogeneity in Nectin-4 expression across molecular subtypes of urothelial cancer mediates
sensitivity to enfortumab vedotin.

Carissa Chu, Martin Sjéstrom, Emily A Egusa, Ewan Gibb, Michelle L Badura, Vadim S Koshkin, Bradley A. Stohr, Maxwell Meng,
Raj Pruthi, Terence W. Friedlander, Yair Lotan, Peter C. Black, Sima P. Porten, Felix Y Feng, Jonathan Chou; University of
California, San Francisco, CA; Department of Radiation Oncology, University of California, San Francisco, San Francisco, CA;
UCSF, San Francisco, CA; GenomeDx Biosciences Inc., Vancouver, BC, Canada; Division of Hematology/Oncology, Department
of Medicine, University of California San Francisco, San Francisco, CA; Department of Pathology, University of California, San
Francisco, San Francisco, CA; Department of Urology, University of California San Francisco, San Francisco, CA; University of
California San Francisco, San Francisco, CA; University of California San Francisco, Helen Diller Family Comprehensive
Cancer Center, San Francisco, CA; The University of Texas Southwestern Medical Center, Dallas, TX; Vancouver Prostate
Centre, University of British Columbia, Vancouver, BC, Canada; University of California, San Francisco, Helen Diller Family
Comprehensive Cancer Center, San Francisco, CA

Background: Enfortumab vedotin (EV) is an antibody-drug conjugate (ADC) targeting Nectin-4
(encoded by the PVRL4/NECTIN4 gene) approved for treatment-refractory metastatic urothelial
cancer. Factors that mediate sensitivity or resistance to EV are unknown. In the present study, we
sought to 1) examine heterogeneity of NECTIN4 gene expression across molecular subtypes of
bladder cancer and 2) determine if Nectin-4 expression mediates EV sensitivity or resistance.
Methods: NECTIN4 expression data from seven muscle-invasive bladder cancer clinical cohorts (n
= 1912 total patients) were used to compare relative NECTIN4 expression across molecular
subtypes. The outcome of the gene expression analysis was relative NECTIN4 expression in the
consensus molecular subtypes of bladder cancer. Expression of NECTIN4 was validated in multiple
bladder cancer cell lines. NECTIN4 was stably over-expressed or knocked down in basal (TCCSUP
and UMUC-3) and luminal (HT-1376, HT-1197 and UMUC-9) bladder cancer cell lines, respectively,
and EV dose-response assays were performed, as measured by cell proliferation and clonogenic
assays. Results: NECTIN4 expression is heterogenous across molecular subtypes of bladder
cancer and significantly enriched in luminal subtypes (p < 0.001). NECTIN4 expression is positively
correlated with the luminal markers GATA3, FOXAT, and PPARG across cohorts (Spearman’s rank
correlationr=0.57, p < 0.0001for GATA3,r =0.37, p < 0.0001 for FOXA1,and r =0.56, p < 0.0001
for PPARG). NECTIN4 expression is both necessary and sufficient for EV sensitivity in luminal and
basal subtypes of urothelial bladder cancer cells. Downregulation of NECTIN4 led to EV resistance,
and EV-resistant cell lines expressed decreased levels of Nectin-4. Conclusions: Results of this pre-
clinical study suggest that sensitivity to EV is mediated by expression of NECTIN4, which is
significantly enriched in luminal subtypes of bladder cancer. Downrequlation of NECTIN4 leads to
resistance to EV. These findings have implications for biomarker development, patient selection
and the inclusion of molecular subtyping in ongoing and future EV clinical trials. Further inves-
tigation into Nectin-4 loss as a mechanism of resistance in patients treated on EV is warranted.
Research Sponsor: None.
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Single-cell DNA targeted sequencing (scDNA-seq) to test therapeutic vulnerabilities in
urothelial cancer (UC) patient-derived organoids (PDO).

Kyrillus Shohdy, Weisi Liu, Alicia Alonso, Jenny Xiang, M. Laura Martin, Olivier Elemento, Bishoy Morris Faltas; Weill Cornell
Medicine, New York, NY

Background: Genomic alterations in FGFR3, PIK3CA, and CDKN2A are common actionable targets
in urothelial cancer (UC). We aimed to determine the efficacy of alpelisib, a PIK3CA inhibitor, and
abemaciclib, a CDK4/6 inhibitor in bladder cancer patient-derived organoid using single-cell
targeted DNA sequencing. Methods: We established a patient-derived UC organoid (PDO) har-
boring the FGFR3 mutation (p.Y375C), the PIK3CA (p. E452K) mutation, and CDKNZ2A deletion,
which we characterized using whole-genome sequencing. We generated dose-response curves of
alpelisib, abemaciclib, and erdafitinib (an FGFR3 inhibitor) in PDO cells to determine the IC5q
concentrations. The scDNA-seq (Tapsteri) platform was used to measure changes in the variant
allele frequencies (VAF) and clonal fractions post-treatment. The Chi-square test for trend was
used to test for linear trend across ordered categories. Results: scDNA-seq was performed after
treating PDO cells with 3uM erdafitinib or DMSO. A total of 7000 single cells were obtained (4179
cells treated with erdafitinib vs. 2821 cells treated with DMSO). After removing variants mutated
in <50% of cells, we identified 94 clonal variants. As expected, cells harboring FGFR3 Y375C have
significantly decreased post erdafitinib treatment compared to DMSO-treated cells (66.05% vs.
82.36%, p<<0.0001). We identified mutations in two genes (RAB37 and SMAD4) that were asso-
ciated with clonal expansion following FGFR3 inhibition (12% vs. 53% and 13% vs. 26%, respec-
tively). We treated PDO cells with 3uM abemaciclib. We identified three genes harboring SNVs (RB1,
GNAQ, and SMAD4). The SNVs harboring cells were significantly decreased after abemaciclib
compared to DMSO (p<<0.0001). Then, we treated the cells with TuM alpelisib for 72 hours alone or
combined with abemaciclib (0.1uM). We identified that 100% of cells harbored the PIK3CA mutation
E452K at pre-treatment, which limited our ability to detect significant changes in VAF post-
treatment. Instead, we analyzed the effect on the FGFR3 Y375C clone. Using trend analysis, there
was a significant reduction of FGFR3-mutant cells observed across the three conditions, abema-
ciclib + alpelisib vs. alpelisib alone vs. DMSO (74% vs. 85% vs. 92%, trend test p<0.0001),
suggesting in vitro efficacy of alpelisib alone and significant synergism with the addition of
abemaciclib. Conclusions: This study established the feasibility of using scDNA-seq as a promising
tool to study the clonal evolution patterns in patient-derived UC organoids. Combined pharma-
cologic inhibition of CDK4/6 and PIK3CA showed more in vitro sensitivity than PIK3CA inhibition
alone. Research Sponsor: Conquer Cancer Foundation of the American Society of Clinical
Oncology.
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Characterization of microsatellite instability (IMMR/MSI-H) and mutational landscape in a large
contemporary cohort of upper tract urothelial cancer (UTUC) patients.

Arpit Rao, Julie Elaine McGrath, Joanne Xiu, Andre Luiz De Souza, Shuchi Gulati, Inas Abuali, Smitha Sagaram, Chadi Nabhan,
W. Michael Korn, Charles J. Ryan, Elisabeth |. Heath; Department of Hematology, Oncology and Transplantation, University of
Minnesota, Minneapolis, MN; Caris Life Sciences, Phoenix, AZ: Lifespan Cancer Institute, Providence, RI; University of
Cincinnati Medical Center, Cincinnati, OH, University of Minnesota Medical Center, Minneapolis, MN; Aptitude Health, Atlanta,
GA; University of Minnesota, Minneapolis, MN; Barbara Ann Karmanos Cancer Institute, Wayne State University, Detroit, M

Background: UTUC is a rare genitourinary malignancy and a number of studies, limited by small
sample sizes, have attempted to characterize its mutational landscape. Because immunotherapy is
commonly used for this disease type, we evaluated the prevalence of microsatellite instability and
characterized the mutational landscapes of UTUC in a large contemporary patient cohort.
Methods: UTUC tumor samples were analyzed using next generation sequencing (NGS) (NextSeq,
592 gene panel) or whole exome sequencing (WES) (NovaSeq) (Caris Life Sciences, Phoenix, AZ).
Mismatch repair status (deficient [dMMR] or proficient [pMMR]) and microsatellite instability
status (MSI-high or stable [MSS]) were detected by immunohistochemistry (IHC), fragment anal-
ysis, and NGS. Tumor mutational burden (TMB) was measured by counting all somatic mutations
found per tumor (high cutoff =10 mutations per MB). PD-L1expression was tested by IHC using PD-
L1 antibody clones 22¢3 (Agilent; positive cutoff CPS = 10) and SP142 (Ventana; positive cutoff =
5% IC). Pathogenic fusion events were detected using whole transcriptome sequencing (NovaSeq).
Statistical significance was determined using the Chi-square test and adjusted for multiple com-
parison. Results: 538 patients with included - median (range) age 71.5 (30-89) years and 37.5%
female/62.5% male. Prevalence of dMMR/MSI-H was 3.9% (21/538) and TMB-high was 22.7% (96/
423). Significant molecular differences were not detected in primary vs metastatic disease or in
male vs female cases. dMMR/MSI-H tumors had higher frequency of TMB-high compared to MSS
tumors (100% vs. 19%, p = 0.00003). dMMR/MSI-H tumors also had a higher frequency than MSS
tumors for mutations in genes involved in chromatin remodeling (ASXL 82.4%, CREBBP 60%,
SMARCA4 40%, KMT2D 95%, ARIDIA 100%, KMT2A 20%, KMT2C 35.3%, NSD1 20%), DNA-
damage repair (FANCG 10%, ATM 45%, ATRX 40%) and other biological pathways (RNF43 10%,
PTCH1 21.4%, ERBB3 30%, CDKN2A 25%, TSC2 15%, FLNC 15%, HNF1A 20%, CIC 15%, DNMT3A
17.6%); all adjusted p < 0.05. Pathogenic fusions were detected in 3.8% (17/443) cases, with
FGFR3 fusion being the most common, occurring in 2.7% (12/443) cases. PD-L1 positivity was
identified in 33.2% (133/400) cases tested by 22c3 antibody and 28.4% (89/313) cases tested by
SP142 antibody. No difference was seen in PD-L1 positivity between MSI-H/dMMR vs. MSS tumors.
Conclusions: In the largest analysis to date, we found a 3.9% prevalence of dMMR/MSI-high rate in
UTUC. All dMMR/MSI-H tumors displayed TMB-high. PD-L1 positivity was comparable between
dMMR/MSI-H and MSS tumors. dMMR/MSI-H tumors had a significantly higher rate of mutations in
genes involved in chromatin remodeling and DDR biological pathways. These results could inform
design of targeted therapy trials in UTUC. Research Sponsor: None.
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The prognostic and predictive implications of the 12-chemokine score in muscle invasive bladder
cancer.

Logan Zemp, Anders E. Berglund, Jasreman Dhillon, Ryan Putney, Youngchul Kim, Rohit K. Jain, George Daniel Grass,
Jingsong Zhang, Michael Adam Poch, Julio Powsang, Wade J. Sexton, Scott Michael Gilbert, Shari Pilon-Thomas, Jose Conejo-
Garcia, Colin P.N. Dinney, James J Mule, Roger Li; H. Lee Moffitt Cancer Center and Research Institute, Tampa, FL; H. Lee
Moffitt Cancer Canter and Research Institute, Tampa, FL; Anatomic Pathology, Moffitt Cancer Center, Tampa, FL, Lee Moffitt
Cancer Center, Tampa, FL, H. Lee Moffitt Cancer Center, Tampa, FL; H. Lee Moffitt Cancer Center & Research Institute, Tampa,
FL; The University of Texas MD Anderson Cancer Center, Houston, TX; Moffitt Cancer Center, Tampa, FL

Background: Adaptive anti-tumor immunity can be orchestrated by lymph node-like immune cell
aggregates within the tumor microenvironment (TME) called tertiary lymphoid structures (TLSs).
TLSs are postulated to be the gateway of lymphocyte infiltration into the TME, and are privileged
sites for coordinated tumor antigen presentation and lymphocyte priming, differentiation, and
proliferation, leading to a robust tumor-specific immune response. A 12-chemokine metagene
grouping (12-CK score) has previously been described that correlates with the presence of TLSs in
other solid tumor types. In this study, we explored the prognostic implication of the 12-CK scorein
bladder cancer and its correlation with the presence of TLSs. Methods: Cystectomy specimens
from 132 patients with bladder cancer were arrayed on Affymetrix microarrays. 12-CK scores were
normalized with > 1denoting high scores (12-CK™). Immunohistochemistry (IHC) antibody staining
was performed for DC-LAMP, CD20, CD4, and CD8. A GU pathologist scored TLSs into Types I-lI,
with type Il representing fully developed TLSs. The Fisher's exact test was used to test the
associations between the 12-CK scores and the type of lymphoid aggregate. Overall survival was
estimated using the Kaplan Meier method. Findings were validated using 12-CK scores extracted
from TCGA transcriptome sequencing data and the IMvigor210CoreBiologies package. Results:
Twenty-five (n = 25) patients had 12CK scores > 1 and were classified as 12CK-High. Pathologic
review of 43 bladder tumor specimens confirmed higher levels of Type Ill TLS patients (33% vs.
9%, p = 0.03), B cells (p = 0.002), CD8 T cells (p = 0.01), and activated DC (p = 0.01) in 12- -CKM
compared to 12-CK-°. 12-CK"" was found to have a progression-free survival (PFS, HR 0.29, p =
0.003, Figla), disease specific survival (DSS, HR 0.29, p = 0.004, Figlb), and overall survival (OS, HR
0.55, p = 0.03, figlc) advantage compared to 12- CKLO in the Moffitt patient cohort. These results
were validated using the publically available RNA expression data from TCGA. TCGA patients with
12-CKM (18%,n = 72) had improved PFS ( HR 0.55, p = 0.007, figld), DSS (HR = 0.40, p = 0.002,
figle), and 0S (HR = 0.59, p = 0.01, figif). From the IMVIGOR-210 patient who were 12-CK" were
more likely to have a complete response (p < 0.05, figlg) and have a 11.2mo OS benefit (figih) after
treatment using atezolizumab. Conclusions: Three important findings emerged from the current
study: 12CK-High scores corresponded with formation of TLS in the TME; favorable prognosis in
surgically treated MIBC patients; and CR in atezolizumab-treated patients. The findings herein
suggest the 12CK gene signature to be a clinically actable biomarker for predicting response to
immune checkpoint blockade. We believe the 12CK signature may serve as an important tool to
refine patient selection for immune checkpoint blockade treatment. Research Sponsor: None.
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Genomic landscape of variant urinary tumor histologies.

Sarah Abou Alaiwi, Amin Nassar, Elio Adib, Elie W. Akl, Kent William Mouw, Catherine Curran, Dory Freeman, Praful Ravi,
Charlene Mantia, Andres Acosta, Mark A. Preston, Matthew Mossanen, David J. Kwiatkowski, Guru Sonpavde; Lank Center for
Genitourinary Oncology, Dana-Farber Cancer Institute, Boston, MA; Brigham and Women'’s Hospital, Boston, MA; Dana Farber
Cancer Institute, Boston, MA, Dana-Farber Cancer Institute, Brookline, MA; Dana-Farber Cancer Institute, Boston, MA; Dana-
Farber Cancer Institute, Harvard Medical School, Boston, MA

Background: The genetics of urothelial carcinoma (UC), the most common histology of urinary
tract (UT) tumors, is well characterized; much less is known about the genomic features of rare
histologic variants of UT tumors. We aim to compare the genomic alterations (GA) of UT tumors
with adenocarcinoma (AD), small cell (SC), squamous cell (SQ), or plasmacytoid (PC) histologies, to
UC tumors. Methods: We identified patients with pure variant (AD, SC, SQ, PC) or UC histology with
genetic characterization through the GENIE registry. Patient tumor genomic data were captured
by Memorial Sloan Kettering Cancer Center (MSK)-IMPACT and Dana-Farber Cancer Institute
(DFCI-Oncopanel NGS initiatives. Tumors with mixed histology were excluded. We limited our
analysis to genes tested >1000 times (N=211). Mutation frequencies and copy number variants
(CNVs), collectively called GAs, were determined for AD, SC, SQ, PC, and UC, and were compared
using the Fisher's Exact test and Kruskall Wallis test. Nominal p values were obtained, and FDR
correction was employed (g < 0.1). Results: We identified 1199 patients with available genomic data
who met the inclusion criteria. Histologic distribution was: 32 AD, 13 SC, 15 SQ, 11 PC, and 1128 UC
tumors. The median age was 68 years and 77% of patients were male. Statistically significant
differences in genetic alterations by subtype are shown in the table below. ARIDIA and KDM6A GAs
were higher in UC; PC and SC; CDH1 GAs higher in PC; RBT and TP53 GAs higher in SC; SMAD4 GAs
higher in AD; and NFE2L2 GAs higher in SQ. Conclusions: Variant UT histologies exhibit a distinct
pattern of alterations compared to UC, consistent with their divergent clinical behavior. This
suggests different biological origins for these variant histologies and possibly different therapeutic
vulnerabilities. Exploring the GAs of these UT tumors in larger datasets is warranted. Research
Sponsor: None.

small urothelial

Histologic  adenocarcinoma plasmacytoid cell squamous  carcinoma q
type (n=32) (n=11) (n=13) (n=15) (n=1128) value
SMAD4 8 (25%) 2 (18%) 0(0%) 0 (0%) 18 (1.6%)  3.6E-
05
RB1 3 (9.4%) 4 (36.4%) 1 2 (13.3%) 197 (17.5%)  1IE-
(84.6%) 04
CDH1 1(3.1%) 6 (55%) 1(1.7%) 0 (0%) 30 (27%)  14E-
04
ARIDIA 1(3.1%) 1(9.1%) 0(0%)  0(0%)  291(25.8%) 0.006
TP53 16 (50%) 7 (63.6%) 12 9 (60%) 465 (412%) 0.02
(92.3%)
KDM6A 4 (13%) 0 (0%) 1(77%) 2 (133%) 353 (313%) 0.07
NFE2L2 0 (0%) 0 (0%) 0(0%) 4 (26.7%) 23 (24%)  0.07
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Bladder tumor metabolic alterations in response to IFN« gene therapy.

Tanner Miest, Anirban P Mitra, Vikram M Narayan, Colin P.N. Dinney, Sharada Mokkapati; MD Anderson Cancer Center,
Houston, TX; The University of Texas MD Anderson Cancer Center, Houston, TX

Background: Intravesical interferon-alpha (IFNa) gene therapy with Nadofaragene firadenovec
has shown clinical efficacy in patients with non-muscle invasive bladder cancer (NMIBC) in a phase
[l clinical trial, highlighting the therapeutic potential of this approach in a disease with significant
unmet clinical need. Optimizing the clinical efficacy of IFNa gene therapy requires an understand-
ing of the underlying therapeutic mechanisms. Here, we investigate the impact of IFNa gene
therapy on tumor metabolism using in vitro and orthotopic murine preclinical models and clinical
trial data to elucidate mechanisms of tumor resistance and identify predictive biomarkers.
Methods: /In vitro murine bladder cancer cell lines treated with recombinant IFNa (rIFNa) and
lentiviral IFNa (LV-IFNa) were analyzed by whole-transcriptome sequencing, glucose uptake, and
lactate production. Preclinical murine bladder cancer models were treated with LV-IFNa (ortho-
topic tumor model) or Poly(l:C) (flank tumor model), a potent IFN inducer. Disease response was
monitored by in vivo real-time luciferase imaging. Tumors were harvested and whole-
transcriptome sequencing performed to assess effects of IFNa therapy on tumor metabolism
and lipidomics. Lipidomic profiling was performed on patient urine samples from a phase Il clinical
trial of intravesical Nadofaragene firadenovec (7 clinical responders and 6 non-responders) to
assess for clinically-relevant differences in lipid metabolism. Results: Following IFNa therapy in
vitro and in murine orthotopic bladder cancer models, we identified downregulation of genes
involved in fatty acid synthesis and upregulation of genes involved in glycolysis by whole-
transcriptome sequencing. This was confirmed by higher glucose uptake and lactate production
by IFNa-treated cells in vitro. These findings were recapitulated in whole-transcriptome sequenc-
ing data of human bladder tumors treated with intravesical Nadofaragene firadenovec. Lipidomics
performed on murine MB49 tumors treated with poly(l:C) identified 79 upreqgulated lipids, includ-
ing phosphotidyl choline, spingomyelin and phosphatidyl ethanolamine, and 12 downregulated
lipids, notably the cardiolipin class. Lipidomics performed on patient urine samples collected pre-
and post-treatment with intravesical Nadofaragene firadenovec detected >592 lipids with distinct
expression profiles differentiating clinical responders and non-responders at both timepoints.
Conclusions: We describe novel modulation of glucose and lipid metabolism by bladder tumor cells
in response to IFNa gene therapy. These metabolic changes were reproducible across in vitro, in
vivo and clinical trial studies and improve our mechanistic understanding of IFNa gene therapy,
identify tumor escape pathways targetable with combination therapy regimens, and identify a new
class of biomarkers for predicting clinical response of NMIBC to IFNa gene therapy. Research
Sponsor: None.
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Hyperthermia, bladder pressure, and intravesical drug delivery.

Dominic C. Grimberg, Scott P. Campbell, Wiguins Etienne, Ping Fan, Paolo F. Maccarini, Ivan Spasojevic, Rohith Arcot,
Ankeet Shah, Brant Allen Inman; Division of Urology, Duke University Medical Center, Durham, NC; Department of Medicine,
Duke University, Durham, NC; Fitzpatrick Institute of Photonics, Duke University, Durham, NC; Department of Medicine, Duke
University Medical Center, Durham, NC

Background: Little is known about the pharmacokinetics of intravesical chemotherapies. Various
parameters can be altered including temperature, dwell time, drug concentration, and bladder
pressure. Here, we hypothesize that increasing bladder pressure during instillation will improve
drug delivery. Methods: An ex-vivo porcine model was developed to evaluate determinants of drug
penetration into the bladder wall. Porcine bladders were suspended in isotonic saline at 37°C with a
three-way Foley catheter in the bladder. Temperature probes were positioned in the extravesical
bathing solution, bladder lumen, and sutured to the detrusor to ensure maintenance of desired
temperatures. 2g gemcitabine in 100mL normal saline was heated to 43°C and circulated through
the bladder using the Combat Bladder Recirculation System. Bladder pressures were monitored
throughout each trial. After 60 minutes of dwell time, rapid dissection was performed to obtain full-
thickness bladder samples from the bladder dome, posterior wall, trigone, and left and right lateral
walls. Tissue was homogenized and liquid chromatography with tandem mass spectrometry (LC/
MS/MS) was performed to measure gemcitabine concentration within the bladder wall. Linear
regression and Pearson correlation were performed to determine the association between mean
bladder pressure during instillation and drug concentration within the bladder wall. Multiple linear
regression was conducted to control for bladder location and thickness. Results: Gemcitabine
concentration within the bladder wall was measured 25 times across five trials. Mean gemcitabine
concentration within bladder wall was 3.68 mg/g (sd 1.35). Pressure ranged from 149.8 mmHg to
277.7 mmHg (mean 194.8, sd 22.0). On univariate analysis, higher pressure was associated with
increased gemcitabine concentration within the bladder wall (correlation = 0.49, p = 0.013). This
result persisted after adjusting for bladder location (3 = 0.49, p = 0.006) and thickness ( =0.70, p
= 0.03). Unstandardized regression coefficient in each of the models was 0.099 (mmHg x g)/mg,
demonstrating that for each pressure increase of 10mmHg there was an associated increase in
gemcitabine concentration of approximately 1 mg/g (Table). Conclusions: Data suggest that
bladder pressure dramatically improves the extent of gemcitabine penetration into the bladder
wall. Future research is needed to evaluate the therapeutic effect of increased gemcitabine
delivery to target tissue in patients with bladder cancer. Research Sponsor: Urology Care Foun-
dation Residency Research Award from American Urological Association, Pharmaceutical/Biotech
Company.

Predicted gemcitabine concentrations within the lateral bladder wall at different pressures
as predicted by regression model.

Bladder Pressure mmHg Predicted Gemcitabine Concentration mg/g (95% Cl)
170 158 (-0.3 - 3.48)
180 2.58 (1.30 - 3.85)
190 357 (277 - 437)
200 456 (3.76 - 5.37)
210 555 (4.28 - 6.83)
220 6.55 (4.65 - 8.45)
230 7.54 (4.98 - 10.10)
240 854 (5.29 - 11.78)
250 9.53 (5.60 - 13.46)
260 10.52 (5.90 - 15.14)
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Genomic characterization of bladder cancer with variant histology.

Andrew Thomas Lenis, Timothy Nguyen Clinton, Wenhuo Hu, Nima Almassi, Peter Reisz, Hong Truong, Jasmine Thomas,
Karan Nagar, Alvin Goh, Eugene K. Cha, Timothy F. Donahue, Bernard H. Bochner, Eugene J. Pietzak, Kwanghee Kim, Gopa lyer,
David B. Solit, Hikmat A Al-Ahmadie; Memorial Sloan Kettering Cancer Center, New York, NY; Memorial Sloan-Kettering Cancer
Center - Fellowship (GME Office), New York, NY; Urology Service, Memorial Sloan Kettering Cancer Center, New York, NY

Background: Up to 25% of tumors are of pure variant or mixed urothelial and variant histology.
The presence of variant histology may be associated with more advanced stage at presentation
and a poorer response to systemic therapy. While histomorphologic assessment provides impor-
tant prognostic information, genomic analysis of tumors can provide important insight into the
biology of disease and inform treatment. In this analysis we performed genomic sequencing of
tumors from patients with bladder cancer with variant histology. Methods: Our prospectively
generated institutional cohort of molecularly profiled bladder and upper tract tumors contains
over 2,000 samples including nearly 300 primary bladder tumor samples from patients with
variant histology. Targeted sequencing with MSK-IMPACT was used to identify alterations in
cancer-associated genes and to describe trends across variant subtypes. To explore and compare
tumor and immune cell heterogeneity, single-cell RNA sequencing (scRNA-seq) was performed
on asubset of specimens. Results: Our cohort included patients with pure urothelial carcinoma not
otherwise specified (NOS), as well as squamous, small cell, pure adenocarcinoma and urothelial
carcinoma with glandular differentiation, micropapillary, nested, and plasmacytoid variants.
Compared with urothelial carcinoma NOS, nearly all small cell tumors had mutations in TP53,
RB1, and TERT. Squamous tumors had similar mutational frequencies as urothelial carcinoma NOS.
Pure adenocarcinoma had frequent mutations in TP53, KRAS, and PIK3CA, resembling colorectal
adenocarcinomas, while urothelial carcinoma with glandular differentiation resembled NOS.
Micropapillary variant commonly had ERBB2 amplifications. Nested variant was more commonly
found to have RHOA mutations and FOXAT amplifications. Finally, nearly all plasmacytoid variants
had pathognomonic alterations in CDH1. To further explore heterogeneity in tumor and immune
cell populations, scRNA-seq was performed on four samples from patients with urothelial carci-
noma NOS, squamous, micropapillary, and nested variants, showing distinct tumor cell clusters and
varying contributions of immune cells from each variant. Conclusions: While the distribution of
oncogenic mutations differed among distinct histologic variants, a pathognomonic DNA alteration
was not found for most variant histologic subtypes. Within the context of a larger effort to
characterize bladder cancer with variant histology, scRNA-seq may reveal differences in immune
cell population infiltrates. Further efforts will aim to characterize these cohorts with whole exome
sequencing and mutational signatures, and increase the number of samples per histology and
representation of variant histologies for scRNA-seq. Research Sponsor: U.S. National Institutes of
Health.
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Molecular subtype variation within metastasis of urothelial carcinoma.

Alla Kozubenko, Sonali Arora, Robert B. Montgomery, Jonathan L. Wright, Hung-Ming Lam, Andrew Caleb Hsieh; University of
Washington, Seattle, WA, Fred Hutchinson Cancer Research Center, Seattle, WA

Background: Molecular subtyping of cancer based on gene expression is a new prognostic tool with
potential to guide treatment in the future. Urothelial carcinoma is one such cancer for which
numerous molecular subtyping systems have been developed, but the diversity of these systems
has hindered their clinical application. Recently, a consensus classification system was derived
from six independent systems, defining six molecular classes with distinct oncogenic mechanisms
and mutations (Kamoun A, et al. 2020). Considering the high heterogeneity in urothelial carci-
noma, we hypothesized that molecular subtype variation may occur between primary and met-
astatic samples. We further evaluated whether variation in subtype was associated with any unique
patient characteristics. Methods: As part of the University of Washington Bladder Cancer Rapid
Autopsy Program (BCRAP), primary and metastatic tumor tissue samples were acquired from 14
deceased patients with urothelial carcinoma within 6 hours of death. Patient history was collected
and deidentified for analysis. RNA exome sequencing was used for assigning molecular subtype for
each of the 61tumor samples, using the consensus and six comprising systems. Results: Molecular
subtype variation within metastatic tumors according to any classification system was detected in
8 out of 14 patients, independent of histologic morphologies. Amongst the patients with variation,
on average 2.1 out of 7 classification systems identified a major difference in subtype between
sites. Patients with variation (mean age 70 years (SD 7 years)) were older than those without
variation (mean age 59 years (SD 11 years), P = 0.04). Furthermore, patients with variation tended
to have decreased survival from diagnosis and received less chemotherapy, although these were
not statistically significant (p > 0.05). Conclusions: Molecular subtype variation within metastasis
is relatively common amongst BCRAP patients with urothelial carcinoma. Older patients are more
likely to have variation, possibly due to a higher tumor mutation burden. Potential variation must
be taken into account when considering prognosis and developing a recommended drug regimen
specific to molecular subtypes. Research Sponsor: None.
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Impact of FGFR2/3 activating genomic alterations on response to enfortumab vedotin in
metastatic urothelial carcinoma (mUC).

Elio Adib, Rohit K. Jain, William Paul Skelton, Dory Freeman, Catherine Curran, Elie W. Ak, Amin Nassar, Praful Ravi,
Charlene Mantia, Jaime R. Merchan, Winston Tan, Trisha M. Plastini, Toni K. Choueiri, Guru Sonpavde; Dana Farber Cancer
Institute, Boston, MA, Lee Moffitt Cancer Center, Tampa, FL, H. Lee Moffitt Cancer Center and Research Institute, Tampa, FL;
Dana-Farber Cancer Institute, Boston, MA; Brigham and Women's Hospital, Boston, MA, University of Miami, Miami, FL; Mayo
Clinic Hospital, Jacksonville, FL; University of Pennsylvania Health System, Philadelphia, PA; Dana-farber Cancer Institute
and Harvard Medical School, Boston, MA; Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA

Background: Enfortumab Vedotin (EV), an antibody-drug conjugate that targets nectin-4, is
approved for metastatic urothelial carcinoma (mUC) progressing post-platinum and PD1/L1inhib-
itor therapy. Erdafitinib is approved in patients for post-platinum mUC with activating genomic
alterations in FGFR2/3, but the activity of EV in this subset is unclear. We investigated the activity
of EV in patients (pts) with mUC based on FGFR2/3 genotype to inform management. Methods: In
this multi-center, retrospective analysis, we assessed the objective response rate (ORR) to EV in
mUC pts with and without FGFR2/3 genomic alterations detected by targeted panel next-
generation sequencing. Activating gene fusions and known hotspots mutations in the two genes
were considered. Descriptive analysis of ORR and patient characteristics was performed. Fisher’s
exact test and binomial test with two-tailed p-value were used. Results: 40 pts were available from
4 institutions. Most pts were male (31/40, 78%) and the median age at start of EV was 74.1 (range
49 -90) years. Ten patients (25%) had upper tract urothelial carcinoma (UTUC), and 33 (82%) had
baseline ECOG performance status of O-1. 31 of 39 patients had received both platinum-based
chemotherapy and PD1/L1 inhibitors. Seven patients had confirmed activating hotspot FGFR3
mutations (p.S249C or p.Y373C). One pt had FGFR2 high-level amplification (HA), and one had
FGFR3 HA. Of 36 patients evaluable for ORR, 18 had partial response (PR), 12 had stable disease
(SD) and 6 had progressive disease (PD). Patients with FGFR2/3 activating mutations exhibited an
ORR that was not statistically different compared to patients without no mutations: 2/7 (29%; 90%
Cl:5-66%) vs.16/29 (55%; 90% Cl: 38 - 71%) respectively (p-value = 0.4). 3/7 patients with FGFR3
hotspot mutations received an FGFR2/3 inhibitor and none responded; one of them had a
sequential response to EV. Conclusions: In this multi-center retrospective cohort, FGFR2/3
activating genomic alterations did not appear to compromise response to EV in mUC. Larger
studies are required to confirm our findings and optimal sequencing of EV and erdafitinib in mUC
pts with FGFR2/3 genomic alterations requires further assessment. Research Sponsor: None.
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Prognostic impact of serum cytokeratin 19 fragments in patient with metastatic urothelial
cancer (mUC) treated with first-line chemotherapy.

Yuki Endo, Go Kimura, Jun Akatsuka, Masato Yanagi, Hikaru Mikami, Hayato Takeda, Hiroya Hasegawa, Yuka Toyama,
Shunsuke Ikuma, Yoshihiro Nishikawa, Suisen Takasaki, Tatsuro Hayashi, Yukihiro Kondo; Department of Urology, Nippon
Medical School Hospital, Tokyo, Japan; Nippon Medical School, Tokyo, Japan

Background: Even today, when several immune checkpoint Inhibitors have been approved for the
treatment of metastatic urothelial cancer (mUC), cytotoxic chemotherapy (CTC) still remains the
mainstay for first-line treatment. We believe that the prognostic factors for the first-line CTC have
become more important again and need to be re-analyzed. Current guidelines do not yet provide
recommendations for any serum tumor markers in patients with mUC. Previous studies have
shown that serum cytokeratin 19 fragments levels (sCK) were correlated with depth of tumor
invasion and metastatic burden in patients with bladder cancer. In this study we evaluated whether
sCK, and other clinical parameters could predict overall survival (OS) in patients with mUC treated
with CTC. Methods: Two hundreds fifty two patients with mUC received CTC from December 2006
to 2016 at our institution. sCK had been measured in 128 patients at diagnosis of mUC. OS rate were
analyzed by Kaplan-Meier curves and log-rank test. Multivariate analysis was carried out using the
Cox hazards model. Tumor burden (TB) was measured based on Response Evaluation Criteria In
Solid Tumor (version 1.1). Results: Of 128 patients, with median age of 72 (44-93), 36 (28%) had
lung metastasis, 11 (9%) had bone metastasis, 10 (8%) had liver metastasis (LM). Ninety five (74%)
patients received platinum based chemotherapy as a first-line treatment. During the median
follow-up period of 19 (1-89) months, 72 patients (70%) had died. A 1-year (1y) OS was 51% and a 2y-
OS was 36%. On univariate analysis, performance status (PS) (HR2.0, p<0.005), sCK (HR3.9,
p<0.001), CRP (HR4.0, p<0.001), neutrophil-lymphocyte ratio (HR1.9, p<0.049), LM (HR2.0,
p=0.042) and TB (HR2.4, p<<0.001) were the significant prognostic factors for OS. On multivariate
analysis, PS (HR2.0, 95%Cl (1.05-3.85) p=0.036 ), sCK (HR3.1, 95%CI (1.3-8.3), p=0.011), and LM
(HR3.0, 95%CI (1.06-6.98), p=0.022) were the independent prognostic factors for OS. Based on
these 3 factors we divided patients into three groups, good risk (G, O factor), intermediate risk (I, 1
factor) and poor risk (P, 2-3 factors). There was a significant difference between the three groups.
(G vs I: p<0.001, I vs P: p=0.001). Conclusions: PS, sCK, and LM were the independent prognostic
factors for OS in patients with mUC receiving CTC. For the patients in good or intermediate risk
with this score, early exposure of ICIs should be performed after CTCs. Treatment strategy should
be changed in patients with poor risk since CTC is primary refractory in such population. Research
Sponsor: None.
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High-throughput global transcriptional profiling to identify the STAT3 signaling pathway as a
potential biomarker for immune checkpoint inhibitor resistance in metastatic/advanced
urothelial carcinoma.

Yung Lyou, Tanya B. Dorff, Sumanta K. Pal, Yate-Ching Yuan; City of Hope Comprehensive Cancer Center, Duarte, CA; City of
Hope, Duarte, CA; Department of Medical Oncology & Therapeutics, City of Hope Comprehensive Cancer Center, Duarte, CA

Background: Advanced/metastatic urothelial carcinoma (UC) is a significant public health burden
with median overall survival of 15 months. Although, immune checkpoint inhibitors (ICI) have
provided an additional second line treatment option, only 15-40% of patients will respond. There
has been much effort in determining the mechanisms of immunotherapy resistance and predictive
biomarkers to further improve these treatments. Methods: Pre-treatment genomic sequencing
data derived from FFPE samples from the IMVIGOR210 clinical trial (n=298) was accessed for
analysis. Briefly it was a single arm phase Il clinical trial where advanced/metastatic UC patients
refractory to platinum chemotherapy treatment received the ICl atezolizumab. This study has been
published with detailed methods (PMID: 28950298). The raw sequencing data was pre-processed
using standard QC measures and aligned to the human reference genome (hg38). The resulting
outputs were then normalized and processed to generate the gene level counts for differential
gene expression (DGE). We did DGE analysis comparing patients who had clinical benefit (CR, PR,
SD) vs non-clinical benefit (ie. PD) to atezolizumab. The list of differentially expressed genes were
then analyzed using various gene ontology, pathway and systems biology tools (IPA, Enrichr, and
X2Kweb). Further subset analysis was done using gene-gene correlations (ie. PD-L1and STAT3) and
clinicopathologic features (eg. gender, race, smoking history). Results: Among the 298 patients in
this study, there were 25 with CR, 43 with PR, 63 with SD, and 167 with PD based on clinical
response to atezolizumab. Subgroup analysis for CR vs PD patients found that approximately 847
genes were differentially expressed with statistical significance (p = 0.05). IPA analysis for this list
of differentially expressed genes found among the top signaling pathways were “primary immu-
nodeficiency” and “sirtuin signaling”. Further subset analysis of 39 genes (p = 0.01) enriched in PD
patients using Enrichr and X2kweb found that there was an overrepresentation of STAT3 signaling
genes (hypergeometric p-val 6.32x10%). Conclusions: Our results found that when the transcrip-
tional profiles of CR vs PD there was differential gene expression in STAT3, primary immunode-
ficiency, and sirtuin signaling pathways. Of note it has been reported that STAT3 signaling can
modulate immune activity and its expression is correlated with poor prognosis in urothelial
carcinoma patients. These results warrant a larger study to see if STAT3 signaling is a potential
biomarker for ICl resistance. If validated this may indicate that the STAT3 pathway is a potential
therapeutic target to overcome ICl resistance and improve the efficacy of these agents. Research
Sponsor: American Cancer Society Intramural Pilot Grant.

© 2021 American Society of Clinical Oncology. Visit gucasym.org and search by abstract for disclosure information.


http://gucasym.org

UROTHELIAL CARCINOMA
475 Poster Session

CDKNZ2A alterations as markers of immune checkpoint blockade (ICB) resistance in urothelial
carcinoma (UC).

Amin Nassar, Elio Adib, Elie W. Akl, Sarah Abou Alaiwi, Pier Vitale Nuzzo, Tarek H. Mouhieddine, Guru Sonpavde,
Robert |. Haddad, Marios Giannakis, F. Stephen Hodi, Toni K. Choueiri, David J. Kwiatkowski; Brigham and Women's
Hospital, Boston, MA; Dana Farber Cancer Institute, Boston, MA; Lank Center for Genitourinary Oncology, Dana-Farber Cancer
Institute, Boston, MA: Dana Farber Cancer Institute/Harvard Medical School, Boston, MA: Dana-Farber Cancer Institute,
Harvard Medical School, Boston, MA; Dana-Farber Cancer Institute and Brigham and Women's Hospital, Boston, MA, Dana-
Farber Cancer Institute, Boston, MA: Dana-Farber Cancer Institute and Harvard Medical School, Boston, MA

Background: ICB has shown clinical benefit across several metastatic carcinomas; however,
predictive biomarkers are still lacking. CDKN2A is one of the most commonly altered genes across
human cancers. With prior studies giving conflicting evidence regarding the association between
CDKNZ2A alterations and ICBs, we examined the impact of CDKNZ2A alterations on clinical outcomes
in UC patients treated with ICBs. Methods: Of 809 patients at the Dana Farber Cancer institute
(DFCI) treated with ICBs only and with relevant cancer types and targeted exome sequencing data
(Oncopanel), 235 (29%) had loss-of-function (LOF) mutations or homozygous deletions in
CDKNZ2A. Overall survival (OS) was compared by Cox logistic regression between CDKNZ2A altered
and CDKNZ2A wild type (WT) patients. Hazard ratio (HR) was derived using multivariable analysis
(MVA), adjusted for prior lines of therapy and tumor mutational burden (TMB). A validation cohort
from Memorial Sloan Kettering Cancer Center (MSKCC) (Samstein et al., Nature Genetics, 2019) of
811 cancer patients treated with ICBs was analyzed in a similar manner, adjusted for TMB. As a
control, the association between CDKN2A alterations and OS was examined in a cohort of platinum-
treated UC patients (N = 56) to determine whether CDKN2A alterations were predictive of
response to ICls. Results: For the DFCI and MSKCC cohorts, median follow-up was 26.9 and
24 months (m), respectively. In the DFCI and MSKCC cohorts, CDKN2A alterations were found in
32/90 (35%) and 22/104 (21.2%) of UC, respectively; 4/55 (7.3%) and 3/131 (2.3%) of renal cell
carcinoma, respectively; 73/178 (41%) and 45/194 (23.2%) of melanoma tumors, respectively; 86/
370 (23.2%) and 26/260 (10%) of non-small cell lung cancer (NSCLC) tumors, respectively; 18/66
(27.2%) and 4/53 (7.5%) of esophagogastric tumors, respectively; and 22/50 (44%) and 11/69
(15.9%) of head and neck, respectively. CDKN2A alterations were significantly associated with
shorter OS and TTF in the DFCI UC and melanoma cohorts by MVA, and showed a trend towards
significance in the MSKCC UC cohort (Table). There was no significant association between
CDKNZA alterations and OS for the other cancer types in both cohorts; and no association with
OS or TTF was seen in the DFCI cisplatin-treated UC cohort. Conclusions: CDKN2A alteration
status may serve as a predictive biomarker in patients with UC treated with ICBs. Further studies
are needed to examine the mechanism of this clinical effect. Research Sponsor: None.

MVA
CDKN2A- (adjusted
UC cohort altered CDKN2A WT HR)
DFCI (N = 90): Median 0S (51/90 events) 13.9m (6.2-19.8) 321m 21 (12-37)
(15.1-NR)
DFCI: Median TTF (67/90 events) 4m (2.6-1.0) 10.4m 2.1 (13-3.5)
(5.6-32)
MSKCC (N = 104): Median 0S (59/104 9m (6-19) 15m (10-NR) 15 (0.9-2.8)

events)
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TERT promoter mutation as a prognostic marker in patients with advanced urothelial carcinoma
treated with immune checkpoint inhibitors.

Ivan de Kouchkovsky, Li Zhang, Errol Philip, Francis Wright, Daniel Myung Kim, Divya Natesan, Daniel Kwon, Hansen Ho,
Son Ho, Emily Chan, Sima P. Porten, Arpita Desai, Franklin W. Huang, Jonathan Chou, David Yoonsuk Oh, Raj Pruthi,
Lawrence Fong, Eric Jay Small, Terence W. Friedlander, Vadim S Koshkin; University of California San Francisco, Helen Diller
Family Comprehensive Cancer Center, San Francisco, CA; University of California San Francisco, School of Medicine, San
Francisco, CA; University of California San Francisco, San Francisco, CA; University of California, San Francisco, Helen Diller
Family Comprehensive Cancer Center, San Francisco, CA

Background: Reliable predictive markers are lacking in patients (pts) with locally advanced or
metastatic urothelial carcinoma (aUC) treated with immune checkpoint inhibitors (ICl). We sought
to determine whether specific genomic alterations could be used to predict overall survival (OS) in
this patient population. Methods: We undertook a retrospective cohort study of pts with aUC who
received ICl and underwent genomic profiling by next-generation sequencing (NGS). All patients
underwent NGS using commercially available platforms (e.g. Foundation Medicine, Strata, Invitae),
or testing on the CLIA-certified institutional panel UCSF500. Associations between the 20 most
frequently altered genes and OS were first examined by Cox regression. Genes with a p <0.1 on
univariate analysis and relevant clinical variables were then included in a multivariable analysis.
Results: We identified 78 pts treated with ICI for aUC with available genomic profiling results.
Median age at ICl initiation was 71; the majority of patients had visceral metastases (70.5%), ECOG
performance status =1(62.8%) and received ICI in the post-platinum setting (52.6%). Objective
response rate in this cohort was 35.9%, median progression free survival was 4.0 months (95% ClI
2.6-10.5) and median OS was 17.5 months (95% Cl 14.1-NR) from ICI start. The most commonly
altered genes were the TERT promoter (TERTp) (61%), TP53 (52%), RB1(31%), CDKN2A(29%) and
CDKNZB (27%). On univariable analysis there was a trend towards longer OS in pts with TERTp
mutations (HR 0.53,95% C1 0.27-1.06, p = 0.07), and shorter OS in pts with CDKN2B mutations (HR
1.91, 95% Cl 0.98-3.73, p = 0.06). Both mutations were included in a multivariable analysis. After
adjusting for known prognostic variables (ECOG PS, visceral metastases, albumin, hemoglobin,
body mass index [BMI], neutrophil to lymphocyte ratio [NLR], and histology), the presence of a
TERTp mutation was significantly associated with improved OS (HR 0.30, 95% Cl 0.10-0.93, p =
0.04; Table). Conclusions: The presence of a TERTp mutation was an independent predictor of
improved OS in a cohort of aUC pts treated with ICI. Other common mutations and clinical variables
were not associated with OS on a multivariable analysis. These findings are hypothesis-generating
and prospective validation is needed. Research Sponsor: None.

Multivariable analysis of 0S including known prognostic variables and mutations with p<0.1
on univariable analysis.

Characteristics HR (95% CI) p

TERTp mutation 0.30 (0.10-0.93) 0.04
CDKN2B mutation 1.86 (0.55-6.26) 0.32
ECOG PS <1 vs 22 0.38 (0.111.32) 0.13
Presence of visceral metastases 247 (0.73-8.33) 0.14
Albumin 0.49 (0.18-1.32) 0.16
Hemoglobin >10 vs <10 g/dL 0.41 (0.1-1.75) 0.23
BMI 0.93 (0.84-1.02) 0.14
NLR <5 vs. 25 1.83 (0.50-6.74) 0.36
Pure UC vs mixed or pure variant histology 1.09 (0.32-3.74) 0.89
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Plasmacytoid urothelial carcinoma (UC) are Iuminal tumors with similar immune
microenvironment as compared to conventional UC.

Myriam Kossai, Camélia Radulescu, Julien Adam, Anais Dziegielewski, Nicolas Signolle, Mathilde Sibony, Thierry Lebret,
Yves Allory, Mathieu Rouanne; Centre Jean Perrin, Clermont-Ferrand, France; Hopital Foch, Suresnes, France; Hopital Paris
Saint-Joseph, Paris, France; Gustave Roussy Institute, Villejuif, France; Hopital Cochin, Paris, France; Université d’Angers,
Angers, France; Institut Curie, St-Cloud, France

Background:Plasmacytoid urothelial carcinoma (UC) is a rare pathological variant of UC with low
chemotherapeutic sensitivity and dismal outcomes. The molecular and immune profiles of such
tumors remain poorly investigated. Herein, we investigated the phenotypical features of a cohort
of plasmacytoid UC (n = 32) by comparison to a control group of conventional high-grade UC with
matched clinicopathological characteristics (n = 30). Methods: Histopathological analysis included
the following antibodies: p63, GATA3, CK5/6, CK20 and HER2. In addition, the density of intra-
tumor CD8" lymphocytes, and PD-L1 expression in tumor (TC) and immune cells (IC) were
evaluated. Clinical data were collected. Results: Plasmacytoid UC expressed GATA3 (97% vs
86% p = 0.18), CK20 (59% vs 36% p = 0.08) markers and showed a significantly higher rate of
HERZ2 overexpression (2+ and 3+ score: 25% vs 0%, p < 0.01) compared to controls. A significantly
lower expression of CK5/6 (22% vs 56%, p < 0.05) and p63 (41% vs 80%, p < 0.05) was observed
in plasmacytoid UC compared to controls. The density of tumor-infiltrating CD8+ cells was similar
between plasmacytoid and conventional UC (p = 0.5). PD-L1expression on IC was similar compared
to conventional UC (p = 0.3). Overall survival at 5 years was significantly lower among patients with
plasmacytoid UC compared to patients with conventional UC (p = 0.02). Conclusions: Together,
our study demonstrated that plasmacytoid UC belong to the luminal subtype and display a rather
inflamed microenvironment similar to conventional UC. These data support the inclusion of
plasmacytoid variant of UC in clinical trials evaluating immune checkpoint inhibitors monotherapy
or combination immunotherapeutic strategies. Research Sponsor: None.
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RNA-seq analysis of non-muscular invasive bladder cancer to reveal different gene expression
profiles between smoking and non-smoking patients.

Zhichao Fu, Shenghua Liu, Jianfei Wang, Ning He, Yadong Yang, Tianyuan Xu, Shrestha Anil, Yang Yan, Cheng Li,
Zongtai Zheng, Xin Li, Xudong Yao, GloriousMed Clinical Laboratory (Shanghai) Co., Ltd, Shanghai, China; Department of
Urology, Shanghai Tenth People’s Hospital, Tongji University, Shanghai, China; National Academy of Medical Sciences, Bir
Hospital, Nepal, Shanghai, Nepal; Department of Urology, Taizhou Central Hospital, Taizhou, China; Shanghai Tenth People’s
Hospital, Tongji University School of Medicine, Shanghai, China

Background: Bladder cancer is the ninth most common malignancy in the world, approximately
75% of patients are diagnosed with non-muscle invasive bladder cancer (NMIBC). Smoking has
been established to be a carcinogenic risk factor of bladder cancer. Nevertheless, the detailed
relationship between smoking and progression of NMIBC are poorly understood. In this study, we
revealed high expressed genes in smoking patients were significantly related to tumor progression
in NMIBC patients. Methods: A total of 54 NMIBC patients including 19 never smokers and 35
smokers (current smokers and previous smokers) were enrolled in this study.The gene expression
profiles were obtained by RNA-seq and the differentially expressed genes between smoking and
non-smoking patients were identified using DESeq2 .The further analysis of the association
between genes expression and patient survival in NMIBC cohorts(Jakob et al., 2016)and IMvigor
210 cohorts(Jonathan et al., 2016)by Kaplan-Meier survival estimate. Results: We identified 46
differentially expressed genes (p<<0.05) in smoking and non-somking NMIBC patients. IDO1 and
KRT14 gene, which related to bladder cancer progression and poor prognosis, was identified
significantly higher expressed in somking group compared with non-smoking and they have alogFC
of 2.6,3.9 with FDR 1.83E-5,3.40E-5 respectively. The expression of other genes, including
KRT6A,CASP14, SERPINAT, MYO3A and IL20RB, were significantly higher in smoking patients
compared to non-somking. Notably, survival data analysis from 476 NMIBC cohorts showed that
IL20RB had a significant relationship with poor PFS(p = 0.021) and in the Mvigor 210 Cohort
including 310 advanced or metastatic urothelial carcinoma patients treated with atezolizumab, we
found that the high expression of IL20RB was significantly related to poor OS(p = 0.002).
Conclusions: We identified 14 genes related to tumor progression were significantly higher in
smoking NMIBC patients than in non-smoking. Among these genes, the expression of IL2Z0RB was
related to the poor prognosis of NMIBC, and it may correlates with reduced clinical benefit of
immunotherapeutic in patients with urothelial carcinoma. Research Sponsor: None.
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Comprehensive genomic profiling (CGP) to reveal new opportunities and challenges in muscle-
invasive bladder cancer (MIBC).

Laura Marandino, Russell Madison, Daniele Raggi, Filippo Pederzoli, Marco Bandini, Patrizia Giannatempo, Alberto Briganti,
Francesco Montorsi, Jeffrey S. Ross, Andrea Necchi; Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; Foundation
Medicine, Inc., Cambridge, MA; IRCCS Istituto Nazionale dei Tumori Milan, Milan, Italy; Universita Vita-Salute San Raffaele,
Milan, Italy; Vita-Salute San Raffaele University, Milan, Italy; Universita Vita Salute San Raffaele, Milan, Italy; Foundation
Medicine, Cambridge, MA

Background: MIBC is an aggressive disease and a limited number of patients (pts) will benefit from
neoadjuvant chemotherapy (NAC) or immunotherapy. CGP may help identify prognostic factors,
predictive biomarkers and targets for therapy. Methods: Hybrid-capture based CGP of treatment-
naive tissue samples (n = 205) was performed on 3 cohorts of pts with MIBC: i) PURE-01 cohort (n =
144), treated with neoadjuvant pembrolizumab ii) NAC cohort (n = 31) iii) therapy-naive radical
cystectomy (RC) cohort (n =30). Targetable gene alterations (GAs) were assessed according to the
European Society for Medical Oncology (ESMO) Scale for Clinical Actionability of molecular
Targets (ESCAT). A modified version including tumor mutational burden (TMB) (cut off 10 mut/
Mb) was used. Logistic models were used to analyze associations with pathologic complete
response (pCR, pTONO) or downstaging (pT=<1). Kaplan-Meier method was used to estimate event
free survival (EFS) and distant relapse free survival (DRFS). Univariable Cox regression analyses
were run. Results: ESCAT tier =3A alterations were found in 164 (80%) pts in total and in 134
(65%) when TMB was excluded.15% of pts had tier 1B GAs (FGFR3 mutations [mut] or fusion), 54%
tier 1IC (TMB=10 mut/Mb), and 16% had tier 2B GAs. Tier 3A GAs were found in 52% pts. ERBB2
amplification (8%) and ERBB3 mut (7%) were the most frequent tier 2B GAs. PIK3CA (24%) and
ERBBZ2 mut (14%), followed by ATM (7%), were the most represented tier 3A GAs. In the PURE-01
cohort, TMB=10 mut/Mb was significantly associated with pCR and downstaging at univariable and
multivariable analyses. Univariable Cox regression analyses did not show association between TMB
and EFS or DRFS. ERBB2/ERBB3 GAs were associated with TMB=10 (p = 0.003 in entire population,
p = 0.048 in PURE-O1 cohort). However, in the PURE-O1 cohort there was no association between
ERBB2/ERBB3 GAs and response. In the NAC cohort, pCR rate was 27% in pts with TMB=10 while
none with TMB <10 had pCR (p = 0.6). Downstaging was 55% in TMB=10 vs 40% in TMB <10 (p =
0.7). DRFS did not show significant difference according to TMB (p = 0.6). In the PURE-01 cohort,
pCR rate and downstaging were numerically higher in pts with homologous recombination repair
alterations (HRR+), but there was no significant association (p = 0.3). No association was found
between HRR status and EFS or DRFS. In the NAC cohort pCR was 33% in HRR+ vs19% in HRR- (p =
0.6). There was no difference in downstaging. At median follow-up of 19.2 months, mDRFS was
longer in HRR+ vs HRR- (MDRFS NE vs 27.9 months p = 0.039). Conclusions: CGP identified GAs
which potentially predict benefit from approved or investigational treatments or provide rational
for clinical trial evaluation in a high proportion of pts. TMB=10 was associated with response to
pembrolizumab, while HRR GAs with DRFS after NAC. Cases with ERBB2/3 GAs featured higher
TMBs but were not associated with response to immunotherapy. Research Sponsor: Fondazione
IRCCS Istituto Nazionale dei Tumori; Foundation One Inc.; PURE-O1study funding: Merck & Co., Inc.,
Kenilworth, NJ, USA; Associazione lItaliana per la Ricerca sul Cancro (AIRC).
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Characterization of FOXFT1 as a novel regulator of nodal metastasis in bladder cancer.

Anirban P Mitra, Andrea Kokorovic, Tanner Miest, Vikram M Narayan, Debasish Sundi, Amy Lim, Sharada Mokkapati,
Colin P.N. Dinney; The University of Texas MD Anderson Cancer Center, Houston, TX

Background: Members of the forkhead transcription factor (FOX) family are important mediators
of embryonic development and are known to be altered in a variety of cancers. The functional role
of FOXFT1 in bladder tumorigenesis and progression has not been clearly characterized thus far.
This study investigated the clinical implications of differential FOXF1expression in bladder cancer,
and potential mechanisms by which its alteration can lead to tumor metastasis. Methods: Whole
genome expression profiling was performed on paired primary tumors and nodal metastases
from a radical cystectomy discovery cohort using lllumina HT12 v3-4 BeadChip arrays to identify
FOXFT as a top differentially expressed gene. Prognostic role of differential FOXF1 expression was
validated on two independent cystectomy cohorts. Differential FOXF1 expression was also eval-
uated in murine orthotopic xenografts. Small interfering RNA was used to knock down FOXFT in
RT112 and UC6 bladder cancer cell lines to develop an in vitro model for assessment of metastatic
potential. Next-generation sequencing and hierarchical clustering analysis were used to identify
differentially altered genes secondary to FOXF1 knockdown. 186 biologically curated pathways
were interrogated with internal validation to elucidate the downstream biologic mechanisms of
metastasis. Results: In the discovery cohort, FOXF1 was a top differentially expressed gene with
3.6-fold lower expression in nodal metastases than paired primary tumors (n = 33, p < 0.001).
Multivariable analyses in two validation cohorts (total n = 128) indicated that FOXF1 under-
expression was associated with worse cancer-specific (p = 0.046) and overall survival (p =
0.006). Murine orthotopic xenografts (n = 13) established from human bladder cancer cell lines
(UC3, UC6, UC14) showed FOXF1 underexpression in metastatic deposits compared with primary
tumors (p = 0.004). Hierarchical clustering identified 40 differentially expressed genes between
FOXF1-knockdown bladder cancer cell lines and their corresponding controls. Biological pathway
interrogation showed differential enrichment for genes associated with mitogen-activated protein
kinase signaling, focal adhesion and other carcinogenic pathways in FOXFI-knockdown cells
compared with controls (normalized enrichment score = 1.3). Conclusions: We identify and
characterize FOXF1 as a novel regulatory molecule that potentially drives bladder cancer metas-
tasis. This may be modulated through alterations in intracellular signaling and cellular adhesion.
FOXF1 may serve as a prognostic biomarker that can identify patients at impending risk for
metastasis who may benefit from more aggressive management. Research Sponsor: U.S. National
Institutes of Health.
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HPV-16 positive clinically advanced squamous cell carcinoma of the urinary bladder (mBSCC): A
comprehensive genomic profiling (CGP) study.

Joseph M Jacob, Philippe E. Spiess, Gennady Bratslavsky, Andrea Necchi, Petros Grivas, Natalie Danziger, Douglas I. Lin,
Richard Huang, Douglas A Mata, Brennan James Decker, Ethan Sokol, Jeffrey S. Ross; SUNY Upstate Medical University,
Syracuse, NY: Moffitt Cancer Center, Tampa, FL; SUNY Upstate University Hospital, Bethesda, MD; Fondazione IRCCS Istituto
Nazionale dei Tumori, Milan, Italy; University of Washington, Seattle, WA: Foundation Medicine, Inc, Cambridge, MA;
Foundation Medicine, Cambridge, MA; Foundation Medicine, Inc, Morrisville, NC; Foundation Medicine Inc., Cambridge, MA

Background: mBSCC is an uncommon form of urinary bladder malignancy when compared with
the much higher urothelial carcinomaincidence. We studied the genomic alteration (GA) landscape
in a series of mBSCC based on the association with HPV-16 to determine if differences would be
observed between the positive and negative groups. Methods: Using a hybrid capture-based FDA-
approved CGP assay, a series of 171 mBSCC were sequenced to evaluate all classes of GA. Tumor
mutational burden (TMB) was determined on up to 1.1 Mbp of sequenced DNA and microsatellite
instability (MSI) was determined on 114 loci. PD-L1 expression was determined by IHC (Dako 22C3)
with low tumor cell positive staining set at 1-49% and high staining at =50% expression. Results:
Overall, 11 (6.4%) of the mBSCC were found to harbor HPV-16 sequences (Table). HPV-16+ status
was identified slightly more often in women (NS) and in younger patients (P = .04); 2 female
patients with mBSCC had prior history of SCC including 1 anal SCC and 1 vaginal SCC. HPV-16+
mBSCC had fewer GA/tumor (P < .0001), and fewer inactivating GA in CDKN2A (P < .0001),
CDKNZB (P = .05), TERT promoter (P =.0004) and TP53 (P < .0001). GA in genes associated with
urothelial carcinomaincluding FGFR2 and FGFR3 were similar in both HPV-16+ and HPV-16- mBSCC
groups. MTOR and PIK3CA pathway GA were not significantly different in the 2 groups. MSI and
TMB were also similar in the 2 groups. The 3 HPV-16+ mBSCC cases showed high positive PD-L1IHC
staining. Conclusions: HPV-16+ mBSCC tends to occur more often in women and younger patients.
As reported in other HPV-associated squamous cell carcinomas, HPV-16+ mBSCC demonstrates
significantly reduced frequencies of inactivating mutations in cell cycle regulatory genes with
similar GA in MTOR and PIK3CA pathways. The implication of HPV in the pathogenesis of bladder
cancer remains unknown but warrants further exploration and clinical validation. Research
Sponsor: Foundation Medicine Inc.

mBSCC HPV-16 + HPV-16 - Significance
Number of Cases 1 160

Gender (%female) 55% 50% NS
Median age (range) years 56 (35-75) 64 (30-89) -
Mean age (years) 544 63.8 P=.04
GA/tumor 48 85 P < .0001
BRCA1 9% 1% NS
BRCA2 0% 2% NS
CCND1 amplification 0% 20% NS
€D274 amplification 0% 2% NS
CDKN2A inactivation 9% 1% P < .0001
CDKN2B inactivation 0% 41% P=.05
EGFR amplification 9% % NS
FBXW7 9% 1% NS
FGFR2 9% 0% NS
FGFR3 9% 9% NS
NOTCHI1 0% 9% NS
PIK3CA 55% 38% NS
PTEN inactivation 18% 8% NS
TERT promoter mutation 18% 4% P =.0004
TP53 9% 78% P < .0001
MSI High 0% 1% NS
Median TMB 6.1 6.3 NS
TMB=10 mut/Mb 21% 26% NS
TMB>20 mut/Mb 9% 1% NS
PD-L1 Low Positive 0% (3 cases) 40% (52 cases) -
PD-L1 High Positive 67% (3 cases) 19% (52 cases)
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Multi-omics prognosis predictive model of metastatic urothelial carcinoma (mUCs) with
immunotherapy.

Ning He, Yigun Zhang, Yadong Yang, Jianfei Wang; GloriousMed Clinical Laboratory (Shanghai) Co., Ltd, Shanghai, China

Background: A fraction of mUCs patients can occur robust and durable responses in metastatic
urothelial cancer patients treated with anti-PD-L1 agent (atezolizumab), and prognosis of immu-
notherapy exhibited a lack of attention. We aim to develop an effective prognosis for mUCs
patients’ immunotherapy management. Methods: Public omics and clinical data of patients were
collected from R package “IMvigor210CoreBiologies” (348 samples with RNA sequencing data, and
293 samples with DNA sequencing data). Immune cell infiltrations in the tumor microenvironment
were gquantified by single sample Gene Set Enrichment Analysis (ssGSEA). Prognosis model were
trained by elastic net Cox proportional hazards algorithm, 10-fold Cross Validation were used for
avoiding over fitting. Statistical analysis, survival analysis and data visualization were all carried
out using the R. Results:Based on the whole transcriptome, whole exome sequencing, data were
processed into five class parameters (including immunohistochemical, gene mutation, gene ex-
pression, signature score and molecular subtyping). With regularized Cox regression analysis, 17
genes (CXCL9, GJB2, THBD, SEPT3, PLTP, LDLR, PPMIH, ACVRIC, MTIG, MTIL, ANXAZ2,
LOC102725117, PCDHGB7, MCF2L2, APOLS6, ITGAV, PCDH11X) were selected for evaluating mRNA
expression level risk score, 1limmune cells (TIS, TGFg, Activated CD8+ T cell, Central memory CD4+
T cell, Central memory CD8+ T cell, Effector memory CD4+ T cell, Gamma delta T cell, Memory
B cell, Eosinophil, Immature dendritic cell, Monocyte neutrophil) were selected for evaluating
pathway level risk score. Then we combined mRNA risk score, signature risk score, gene mutations,
PD-L1 IHC, TMB and other clinical parameters for further dimension reduction. Finally, PD-L1 in
tumor-infiltrating immune cells (ICs) (HR = 0.75, 95% Cl 0.64-0.89, p < 1e-03), mRNA risk score
(HR =3.06,95% Cl 2.42-3.86, p <1e-06) and TMB (HR = 0.75, 95% C| 0.64-0.89, p < 1e-03) were
selected for Cox-model. Samples were divided into groups were by median of risk score, and there
were significant difference of overall survival between high-risk and low-risk group, in training
dataset (p <1e-04, AUC = 6m/12m/1smy = 0.69/0.79/0.80) and validation dataset (p <1e-04, AUC -
em/izm/ismy = 0.77/0.82/0.85). In addition, high risk group was less response to PD-L1 immuno-
therapy than low risk group in our research (x° test, p < 2.23e-06). Conclusions:
Wefirstlyconstructed a multi-omics prognosis prediction model for mUCs with immunotherapy,
which may be related to different prognosis and immunotherapy response. This result may help
further understanding the anti-immunotherapy of mUCs patient’s management. Research Spon-
sor: None.
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Transcriptome analysis of low-risk and high-risk non-muscular invasive bladder cancer patients
to reveal disease progression related genes.

Zhichao Fu, Shenghua Liu, Jianfei Wang, Yiqun Zhang, Yadong Yang, Tianyuan Xu, Shrestha Anil, Yang Yan, Cheng Li,
Zongtai Zheng, Xin Li, Xudong Yao, GloriousMed Clinical Laboratory (Shanghai) Co., Ltd, Shanghai, China; Department of
Urology, Shanghai Tenth People’s Hospital, Tongji University, Shanghai, China; National Academy of Medical Sciences, Bir
Hospital, Nepal, Shanghai, Nepal; Department of Urology, Taizhou Central Hospital, Taizhou, China; Shanghai Tenth People’s
Hospital, Tongji University School of Medicine, Shanghai, China

Background: According to the EAU prognostic risk classes, non-muscle invasive bladder cancer
(NMIBC) is divided into low, medium, and high risk. Patients with high-risk NMIBC (T1/Tis, with high
grade/G3, or CIS) represent a challenging group as they are at greater risk of recurrence and
progression.Our specific aim was to investigate the biomarkers associated with progression and
recurrence in NMIBC. Methods: Tumor tissue were collected from 70 patients with bladder cancer,
including high-risk NMIBC (n = 44),low-risk NMIBC (n = 10) and (n = 16) MIBC. mRNA sequenced
using the ABclonal Whole RNA-seq Lib Prep kit.The differentially expressed genes were identified
using DESeg2 and the analysis of the association between genes expression and patient survival
with NMIBC cohorts data(Jakob et al., 2016). RNAseq data of human bladder cancer cell lines were
achieved from the Cell Model Passports website (https://cellmodelpassports.sanger.ac.uk/).
Results:A total of 456 genes are significantly high expressed in high-risk NMIBC group compared
with the low-risk NMIBC group. Combined with MIBC expression data,we found 16 genes with
consistently increasing expression from the low-risk NMIBC group to high-risk NMIBC group and
MIBC group using a fold change of at least 2, and a false discovery rate (FDR) of 0.05.Among these
genes,14 genes were also highly expressed in human bladder cancer cell lines. Survival analysis by
Kaplan-Meier,we finally identified 13 high-expressed genes, including KRT6A, SPHK1, S100A9,
SLC16A1, CDC25B, NELL2, PREX1, Ci50rf48, AKRIB10. CERCAM. PKMYTI1, UCHLI1, SLCI6A1,
were significantly associated with poor progression-free survival(p<<0.05). Conclusions: We
identified a set of 13 genes that may predict the progression of NMIBC and may serve as molecular
targets for NMIBC therapy. these study results need to be confirmed in larger research studies.
Research Sponsor: None.
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Single cell RNA sequencing of upper tract urothelial carcinoma to reveal significant
heterogeneity of the tumor and immune microenvironment.

Peter Reisz, Andrew Tracey, Fengshen Kuo, Jasmine Thomas, Timothy Nguyen Clinton, Andrew Thomas Lenis, Hong Truong,
Karan Nagar, Bernard H. Bochner, Eugene J. Pietzak, David B. Solit, Kwanghee Kim, Jonathan Coleman, Memorial Sloan-
Kettering Cancer Center - Fellowship (GME Office), New York, NY: Urology Service, Memorial Sloan Kettering Cancer Center,
New York, NY; Memorial Sloan Kettering Cancer Center, New York, NY

Background: Upper tract urothelial carcinoma (UTUC) comprises 5-10% of urothelial malignancies
but demonstrates unique clinical and molecular characteristics compared to urothelial carcinoma
of the bladder. Prior investigations have used bulk profiling of tumor tissue to identify molecular
subtypes, classifying the majority of UTUC as luminal and T-cell depleted. However, bulk sequenc-
ing does not allow for analysis of the significant heterogeneity known to be present in urothelial
tumors. Single-cell RNA sequencing (scRNA-seq) allows examination of intra-tumoral heteroge-
neity, clonality, and the complex interactions of the immune tumor microenvironment (TME). We
sought to apply this technology to better characterize UTUC and the TME. Methods: Single cell
RNA sequencing (scRNA-seq) was performed on nine UTUC tissue specimens from six different
patients collected fresh via ureteroscopic biopsy using an established institutional process and the
10X Genomics platform. Sequencing reads were normalized and analyzed using R/Seurat package.
We assessed the composition of each tumor specimen with known marker genes for molecular
subtypes (luminal, basal, squamous, EMT, and claudin-low). We then assessed the composition of
immune cells in each specimen using known marker genes. We compared high- and low-grade
specimens by subtype composition and immune cell infiltrates. Results: Lineage density analyses
demonstrate the intra- and inter-tumoral heterogeneity of the nine endoscopic samples analyzed
by molecular subtype composition. There is higher expression of luminal and claudin-low subtypes
across all samples. The high-grade samples have higher expression of squamous markers. There is
significant heterogeneity of immune cell infiltrates in seven specimens (two specimens were
excluded due to low CD45+ cell counts). There is higher macrophage infiltration in high-grade
samples, which was the only significant difference (Wilcoxon two-sided p-value = 0.05). Conclusions:
This is the first known study using scRNA-seq expression analysis to characterize the notable
heterogeneity of high and low-grade UTUC and the associated TME. Lineage density analysis
demonstrates high luminal gene expression across samples, which has been demonstrated on prior
bulk sequencing studies. The immune TME is also heterogeneous, with notable increased infiltration
of macrophages in high-grade disease. There are unigue limitations to performing and analyzing
scRNA-seq of fresh UTUC tissue specimens, thus data should be interpreted cautiously. However,
this study demonstrates the marked heterogeneity of UTUC tumors and frames our current
approaches to bulk molecular subtyping of urothelial cancers and immune deconvolution. Further
high-resolution studies are needed to characterize UTUC and inform bulk-sequencing efforts.
Research Sponsor: Thompson Family Foundation, Other Foundation.
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Novel synthetic lethality (SL) anti-cancer drug target in urothelial bladder cancer (UCB) based
on MTAP genomic loss: Incidence and correlations in standard of care (SOC).

Gennady Bratslavsky, Joseph M Jacob, Andrea Necchi, Petros Grivas, Natalie Danziger, Ethan Sokol, Russell Madison,
Shakti H. Ramkissoon, Ryon Graf, Douglas A Mata, Brennan James Decker, Jeffrey S. Ross; SUNY Upstate University Hospital,
Bethesda, MD; SUNY Upstate Medical University, Syracuse, NY; Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy;
University of Washington, Seattle, WA Foundation Medicine, Inc., Cambridge, MA, Foundation Medicine, Cambridge, MA;
Foundation Medicine Inc., Cambridge, MA

Background: When UCB presents or progresses to chemorefractory metastatic disease, the search
for new therapy targets is paramount. Targeting PRMT5 arginine methyltransferase accumulation
in tumors with MTAP (methylthioadenosine Phosphorylase) genomic loss has been proposed as a
new SL based anti-tumor strategy and under consideration for development for UCB. We sought to
evaluate the incidence of patients with candidate SL and correlate to treatment-guiding bio-
markers currently evaluated in SOC. Methods: 2,683 cases of clinically advanced UCB underwent
hybrid-capture based comprehensive genomic profiling in a standard of care setting using the
F1CDx FDA-approved assay to evaluate all classes of genomic alterations (GA) among 324 genes.
Tumor mutational burden (TMB) was determined on 0.8 Mbp of sequenced DNA and microsatellite
instability (MSI) was determined on 95 loci. PD-L1 expression was determined by IHC (Dako 22C3).
Results: 650 (24%) of UCB feature MTAP loss (MTAP-) (Table). The gene and age distributions
were similar MTAP intact (MTAP+) and MTAP- UCB. The GA/tumor was higher in MTAP- UCB likely
reflecting the significant GA co-deletions of CDKN2A/B at the 9p21 locus. Of potential therapeutic
targets, FGFR3 and PTEN GA were more frequent in the MTAP- UCB. In contrast, biomarkers of
immunotherapy (10) response included higher frequencies of high TMB and high PD-L1IHC staining
inthe MTAP+ UCB. Conclusions: When compared with MATP+ UCB, MTAP- UCB differs in genomic
signaturesincluding anincrease in potential for targeted therapies but a lower potential for 10 drug
benefit. Thus, the genomic landscape in MTAP- UCB may play a significant role in the design of
clinical trials incorporating SL strategies when targeting PRMTS in MTAP deficient tumors.
Research Sponsor: Foundation Medicine Inc.

UCB MTAP Intact UCB MTAP Loss Significance

Number of Cases 2,033 650

Males/Females T1%/23% 72%/28% NS
Median age (range) years 70 (16-95) T (31-98) NS
GA/tumor 74 9.9

CDKN2A 18% 99.8% P<.0001
CDKN2B 8% 96% P<.0001
TP53 66% 2% P<.0001
TERT 5% 9% NS
FGFR3 13% 3% P<.0001
PIK3CA 21% 26% NS
ERBB2 18% 14% NS
EGFR 4% 4% NS
PTEN 4% 6% P=.04
TsC1 % 2% P<.0001
BRCA1/2 2%/0% 1%/2% NS
MSI High 1% 1% NS
Median TMB 75 6.3

Mean TMB 12 85 P<.0001
TMB>10 mut/Mb 41% 30% P<.0001
TMB>20 mut/Mb 15% % P<.0001
PD-L1 Low Positive 20% 24% NS
PD-L1 High Positive 22% 3% P<.0001
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Circulating tumor DNA analysis of genomic alterations in metastatic urothelial carcinoma from
NCT03113266 study.

Haige Chen, Ruiyun Zhang, Feng Xie, Pan Du, Yue Zhang, Shidong Jia, Guanglei Zhuang, Yiran Huang; Renji Hospital Affiliated
to Shanghai Jiaotong University School of Medicine, Shanghai, China; Department of Urology, Renji Hospital Affiliated fo
Shanghai Jiao Tong University School of Medicine, Shanghai, China; Huidu Shanghai Medical Sciences, Ltd., Shanghai, China;
Huidu Shanghai Medical Sciences, Ltd, Shanghai, CA, China; Huidu Shanghai Medical Sciences Ltd., Shanghai, China, Renji
Hospital, Shanghai Jiao Tong University, Shanghai, China; Department of Urology, Renji Hospital, School of Medicine in
Shanghai Jiao Tong University, Shanghai, China

Background: Recent studies have suggested the predictive value of liquid biopsies for immune
checkpoint inhibitors. NCTO3113266 is a multicenter phase Il trial to evaluate the safety and
efficacy of toripalimab (anti-PD-1) in metastatic urothelial carcinoma (mUC). Here we report the
initial circulating tumor DNA (ctDNA) analysis of genomic alterations from a single-institution
biomarker cohort. Methods: Twenty-seven mUC patients receiving toripalimab (3 mg/kg Q2W) at
Ren Ji Hospital were enrolled and consented to Institutional Review Board-approved protocols
permitting biomaterial collection and genetic sequencing. Serial plasma specimens were obtained
at baseline and every two cycles. The 600-gene panel (PredicineATLAS) liquid biopsy assay was
applied to assess somatic variants and blood tumor mutational burden (bTMB). Results: The
ctDNA assays were performed successfully for 100% of baseline samples (n = 27) with average
read depth of 24,389 (range 14,000-31,700). A total of 571 non-synonymous mutations were
identified, demonstrating prevalent aberrations in TP53 (63%), TERT promoter (30%), KDM2D
(26%), PPMID (26%), and KDM6A (26%). In 5 patients, FGFR3 variants were detected, including 6
missense sites and 4 FGFR3-TACC3 fusion events. Copy number gain (FGFRI1, ERBBZ2) and loss
(PTEN, BRCA2, CDKN2A) were pinpointed. TMB estimation revealed one case with an exceptionally
high bTMB (62.6 mutations/Mb) and genomic features of microsatellite instability (MSI). Concor-
dance with tumor-based genotyping and ctDNA kinetics during toripalimab treatment are being
determined. Conclusions: Prospective ctDNA analysis using the PredicineATLAS liquid biopsy
assay is feasible and represents a minimally invasive approach to detecting cancer-specific genetic
landscape and potentially guiding personalized therapeutic decisions in mUC patients. Clinical trial
information: NCT03113266. Research Sponsor: Shanghai Junshi BioSciences; Huidu Shanghai
Medical Sciences Ltd.
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Efficacy of immune checkpoint blockade in patients with advanced upper tract urothelial cancer
and mismatch repair deficiency or microsatellite instability (MSI).

Alexander Andreev-Drakhlin, Amishi Yogesh Shah, Ana Cecilia Adriazola, Leah Shaw, Lidia Lopez, Marihella James,
Surena F. Matin, Omar Alhalabi, Jianjun Gao, Arlene 0. Siefker-Radtke, Sangeeta Goswami, Lianchun Xiao,
Aradhana M. Venkatesan, Matthew T Campbell; MDA, Houston, TX; The University of Texas MD Anderson Cancer Center,
Houston, TX; MD Anderson Cancer Center, Houston, TX; University of Texas MD Anderson Cancer Center, Houston, TX; MDACC,
Houston, TX; Beaumont Health, Royal Oak, TX: Department of Genitourinary Medical Oncology, The University of Texas MD
Anderson Cancer Center, Houston, TX

Background: Tumors deficient in DNA mismatch repair (IMMR) exhibit a microsatellite unstable
phenotype characterized by high tumor mutational burden and an immunogenic tumor microen-
vironment. Despite the histology-agnostic approval of pembrolizumab for advanced dMMR/MSI
cancers, responsiveness of dAMMR/MSI upper tract urothelial cancers (UTUC) to immune check-
point (IC) blockade remains largely unknown. Methods: Consecutive records of patients (pts)
from a single institution with locally advanced unresectable or metastatic dMMR/MSI UTUC who
received IC therapy were analyzed. The primary endpoint was assessment of objective response
rate (ORR) using RECIST v1.1. Secondary endpoints were progression-free survival (PFS) and
overall survival (0S) using the Kaplan-Meier technique. dMMR/MSI status was evaluated by
immunohistochemistry (IHC) and/or polymerase chain reaction (PCR). Results: Ten pts were
identified with locally advanced unresectable (N = 3) or metastatic (N = 7) dMMR/MSI UTUC who
received therapy with IC blockade (pembrolizumab = 7, nivolumab = 2, atezolizumab = 1). Median
age was 65.5 (range =46 - 90). Six pts were male. Seven pts had germline dMMR. MSI was detected
by PCRin three pts and dMMR by IHC in seven pts (PMS2/MLH1 loss = 4, MSH2 loss =1, MLH1loss =1,
MSHG6 loss =1). Five pts received systemic chemotherapy (2 cisplatin based, 1 carboplatin based, 2
other) prior to IC therapy with two pts (40%) achieving partial response (PR). At a median follow-
up of 15.5 months (range: 2 - 43 months), all pts were alive, and none experienced disease
progression. PFS and OS at 15.5 months were 100%. The observed ORR was 90% (CI, 55.5%,
99.8%), including 8 pts who achieved complete remission (CR). The median time to best response
was 4 months (range: 2 - 8 months). Toxicity leading to treatment discontinuation: 1 (grade 3)
pancytopenia, 1 (grade 2) pneumonitis, 1 (grade 2) SICCA-like symptoms. Conclusions: Immuno-
therapy with IC inhibitors demonstrates excellent clinical activity in advanced dMMR/MSI UTUC.
Further studies integrating these agents earlier in the disease course are warranted in this rare but
important subgroup. Given the extremely high complete response rate in this population consid-
eration of preference to IC therapy as initial therapy should be entertained if these findings are
validated. Research Sponsor: None.
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Combinatorial biomarkers to predict responses to immune checkpoint therapy in metastatic
urothelial cancer.

Sangeeta Goswami, Yulong Chen, Swetha Anandhan, Peter M Szabo, Sreyashi Basu, Jorge M Blando, Wenbin Liu, Jan Zhang,
Seanu Natarajan, Liangwen Xiong, Baoxiang Guan, Shalini Singh, Abdel Saci, James Patrick Allison, Matt D. Galsky,
Padmanee Sharma; The University of Texas MD Anderson Cancer Center, Houston, TX: UT MD Anderson Cancer Center,
Houston, TX; Bristol-Myers Squibb, Princeton, NJ; AstraZeneca, Gaithersburg, MD; Icahn School of Medicine at Mount Sinai/
Tisch Cancer Institute, New York, NY

Background: Immune checkpoint therapy can produce durable anti-tumor responses in metastatic
urothelial carcinoma (mUCC); however, the responses are not universal. Despite multiple ap-
provals of immune checkpoint therapy in mUCC, we lack predictive biomarkers to guide patient
selection. Therefore, there is a critical need to develop clinically useful biomarkers to refine patient
selection. The single biomarker studies either focused on tumor mutations or immune response
biomarkers, which may limit predictive power due to lack of integration between cancer cell biology
and immune cell responses. The identification of biomarkers may require interrogation of both the
tumor mutational status and the immune microenvironment. Methods: We performed retrospec-
tive multi-platform immuno-genomic analyses of pre-treatment tumor tissues in a discovery
cohort (n = 31). Next, we tested the clinical relevance of ARIDIA mutation and pre-treatment
CXCL13 expression in two independent confirmatory cohorts (CheckMate275 and IMvigor210).
Additionally, we performed reverse translational studies using murine model of bladder cancer to
demonstrate direct association of the biomarkers in anti-PD-(L)-1 mediated anti-tumor immunity.
Results: We identified genomic mutation of AT-rich interactive domain-containing protein 1A
(ARID1A) in tumor cells and expression of immune cytokine CXCL13 in the pre-treatment tumor
tissues as two predictors of clinical responses. We found that ARIDIA mutation and expression of
CXCL13 in the baseline tumor tissues correlated with improved overall survival (OS) in both
confirmatory cohorts (CheckMate275, CXCL13 data, n = 217; ARID1A data, n =139, and IMvigor210,
CXCL13 data, n = 348; ARID1A data, n = 275). Further, reverse translational studies revealed that
cxcL3” tumor-bearing mice were resistant to immune checkpoint therapy whereas ARIDIA
knockdown enhanced sensitivity to immune checkpoint therapy in a murine model of bladder
cancer. We then interrogated CXCL13 expression plus ARIDIA mutation as a combination bio-
marker in predicting response to immune checkpoint therapy in CheckMate275 and IMvigor210.
Combination of the 2 biomarkers in baseline tumor tissues showed improved OS compared to
either single biomarker. Conclusions: Cumulatively, this study revealed that the combination of
CXCL13 plus ARIDIA mutation may improve patient selection in mUCC for immune checkpoint
therapy. Research Sponsor: Parker Institute of Cancer Immunotherapy.
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Association between tumor mutational burden (TMB) and immune-related adverse events
(irAEs) in patients (pts) with metastatic urothelial carcinoma (mUC) during checkpoint
immunotherapy.

Elie W. Ak, Pier Vitale Nuzzo, Elio Adib, Amin Nassar, Sarah Abou Alaiwi, Praful Ravi, Charlene Mantia, Guru Sonpavde;
Brigham and Women's Hospital, Boston, MA,; Dana Farber Cancer Institute, Boston, MA; Dana-Farber Cancer Institute, Boston,
MA; Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA

Background: Immune checkpoint inhibition (ICl) has greatly improved clinical outcomes for pts
with mUC and other cancers. ICl is associated with a class of AEs, deemed irAEs due to immune
activation. Nonetheless, biomarkers associated with irAE are still lacking. We hypothesized that the
immune response against neoantigens is partly responsible for irAEs and investigated the asso-
ciation betweenirAEs, TMB and response to ICl. Methods: We identified patients with mUC at Dana
Farber Cancer Institute who were treated with ICI (monotherapy or combination) and had available
tumor sequencing data through Oncopanel. TMB was calculated using the number of non-
synonymous exonic mutations per megabase. The severity of irAEs was graded using CTCAE
v.5.0. Mann-Whitney U test was performed to identify association between TMB, incidence and
grade of irAEs. A cut-off of 10/mb was assigned for TMB. Fisher's exact test was used to evaluate
the radiologic response between pts with and without irAEs and low vs. high TMB. Multivariable
linear regression was used to assess the relationship between TMB, irAEs and response. p-values
were adjusted using Benjamini-Hochberg method. Results: Of 101 pts with mUC who met the
inclusion criteria, 32 (32%) reported irAEs. 6 (6%) were grade (G)1, 20 (20%) were G2, and 6 (6%)
were G3. Median(m) time on therapy was 84 days for pts without irAEs and 88 days for pts with
irAEs. Pts with irAEs had higher mTMB (15.4/mb) compared to pts with no irAEs (9.8) (p = 0.01). In
pts on monotherapy (93), those with irAEs (n=27) had a higher mTMB (15.13/mb) compared to pts
with no irAEs (n=66) (MTMB =10.20/mb) (p = 0.01). Out of 94 pts with radiological data, response
was achieved in16 (50%) pts with irAE vs 10 (16%) pts with no irAE (p < 0.001). When bothirAE and
response were included in a multivariable regression, the association between irAE and TMB was
not significant (p = 0.4). Pts with both irAE and high TMB had a response rate of 56% which was
significantly higher than those with either irAE but low TMB (28.6%) or high TMB but no irAE (21.2 %)
or low TMB and no irAE (10.3%) (Chi-square test p = 0.002; FDR corrected p-values for individual
comparisons in Table). There was no association between TMB and irAE grade. Conclusions: Higher
TMB was associated with higher incidence of irAEs in pts with mUC on ICls. Moreover, pts with both
high TMB and irAEs exhibited better response rates than those with only high TMB or irAEs,
suggesting that they may provide complementary tumor and host characteristics. Further evaluation
inmUC is needed to confirm this relationship between TMB, irAEs and responsein a larger cohort and
explore specific mutational signatures that may be associated with irAEs. Research Sponsor: None.

Low TMB/No irAE Low TMB/irAE High TMB/No irAE  High TMB/irAE

Low TMB/No irAE - 05 05 0.02
Low TMB/irAE - - 06 05
High TMB/No irAE - 0.04
High TMB/irAE -
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Integrated clinicopathologic and molecular risk stratification for disease recurrence in muscle-
invasive bladder cancer.

Ruben Carmona, Alan Pollack, Zachary L Smith, Jeff M. Michalski, Hiram Alberto Gay, Gerald L. Andriole, Vivek Arora,
Aadel A Chaudhuri, Eric Marshall Knoche, Russell Kent Pachynski, Joel Picus, Melissa Andrea Reimers, Bruce J. Roth,
Paul Sargos, Mohamed S. Zaghloul, John Paul Christodouleas, Brian Christopher Baumann;, University of Miami, Miami, FL;
Washington University School of Medicine, Division of Urology, St Louis, MO; Washington University School of Medicine,
Department of Radiation Oncology, St. Louis, MO; Washington University School of Medicine, Division of Medical Oncology, St.
Louis, MO; Institut Bergonié, Bordeaux, France; National Cancer Institute, Cairo, Eqypt; University of Pennsylvania,
Philadelphia, PA

Background: Integrating molecular subtypes, gene transcripts associated with disease recurrence
(DR), and clinicopathologic features may help risk stratify muscle-invasive bladder cancer (MIBC)
patients & guide therapy selection. We hypothesized that combined transcriptomic & clinical data
would improve risk stratification for DR (local or distant) after cystectomy +/- adjuvant chemo-
therapy. Methods: We identified 401 MIBC patients (pT2-4 NO-N3 MO) in The Cancer Genome Atlas
with detailed demographic, clinical, pathologic, and treatment-related data. We split the data into
training (60%) & testing (40%) sets. We produced RNA gene expression scores for molecular
subtype using 48 established, relevant genes (PMID 28988769). In the training set, we performed
feature selection by conducting random forest modeling of an additional 108 genes associated with
DR. We kept genes of highest importance based on the evaluation of increasing mean-squared
error & node purity. We excluded highly correlated genes & used the false discovery rate method
for multiple hypotheses testing. We performed univariable analyses on genes of highest impor-
tance, molecular subtype, & clinicopathologic variables. Using adjusted multivariable analyses
(MVA), we built two models: with & without transcriptomic data. Using the testing set, we compared
the final models’ performance to predict DR, using receiver operating characteristics & area under
the curve (AUC). Results: Median follow-up was 18 months (range 1-168). 104 patients recurred
with a 5-yr cumulative incidence of 34.6%[28.6-40.5%]. Using the training set, we identified 6
genes significantly associated with DR (VEGFA, TRMT1, FGFR2B, ERBB2, MMP14, PDGFC). The final
MVA showed that the new 6-gene signature (HR 1.61, 95% CIl 1.27-2.05, p < 0.001); immune
molecular subtype [increased expression of PD-L1, PD-1, IDO1, CXCL1, LICAM, SAA1] (HR 0.52,95%
C10.29-0.94, p = 0.03); smoking status (HR 1.17 per 10 pack-years, 95% CI11.05-1.29, p = 0.005); and
local failure risk factors [=pT3 with negative margins & =10 nodes removed (HR 1.63, 95% Cl 1.15-
2.32,p=0.006); =pT3 and positive margins OR <10 nodes removed (HR 3.26, 95%Cl 2.43t0 4.09,
p = 0.007)], were all significantly associated with DR. This combined model outperformed a stand-
alone clinicopathologic model (AUC 0.75 vs. 0.66) in the testing set. The combined model stratified
patients based on DR risk into 3 groups with 5-yr cumulative incidences of 19.8%[7.7-31.9%] (low-
risk); 34.5%[26.1-42.8%] (intermediate); and 49.8%[37.7-61.9%] (high), Gray's Test p < 0.0001.
Conclusions: To our knowledge, this study is the first to integrate clinicopathologic & tran-
scriptomic information (including molecular subtype) to better stratify MIBC patients by risk of
recurrence. This stratification may help guide decision-making for adjuvant treatment. Further
validation is warranted. Research Sponsor: None.
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Superior molecular pathology of urothelial bladder cancer using urinary cell-free DNA.

Ruiyun Zhang, Feng Xie, Yue Zhang, Yigiu Wang, Zhixin Zhao, Pan Du, Shidong Jia, Haige Chen, Guanglei Zhuang, Yigiu Wang;
Department of Urology, Renji Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China; Huidu
Shanghai Medical Sciences, Ltd, Shanghai, China; Shanghai Huidu, Shanghai, China; Shanghai Huidu, Shanghai, CA, China;
Huidu Shanghai Medical Sciences, Ltd, Shanghai, CA, China, Predicine, Inc, Hayward, CA; Renji Hospital Affiliated to Shanghai
Jiaotong University School of Medicine, Shanghai, China, Renji Hospital, Shanghai Jiao Tong University, Shanghai, China;
Renji Hospital, Shanghai, China

Background: Both urinary and blood cell-free DNA (cfDNA) have been implicated in noninvasive
detection and surveillance of urothelial bladder cancer (UBC). However, a direct comparison of
their diagnostic performance in the real-world setting is lacking. Methods: 59 eligible cases with
pathologically confirmed disease and accompanying tissue/urine pairs were prospectively enrolled
and consented to Institutional Review Board-approved protocols. Baseline peripheral blood
mononuclear cell (PBMC) and plasma specimens were collected during clinic visit. The 180-gene
Predicine liquid biopsy assay was applied for ultra-deep targeted sequencing and somatic alter-
ation identification in tumor tissue-based DNA (tDNA), urinary cfDNA (ucfDNA) and blood cfDNA
(bcfDNA). Results: The 59 studied subjects constituted a natural UBC cohort of non-muscle
invasive bladder cancer (NMIBC) and muscle invasive bladder cancer (MIBC), including 48 (81.4%)
NMIBC and 42 (71.2%) male patients. Diverse quantitative metrics such as VAF (variant allele
frequency) and TMB (tumor mutational burden) were invariably concordant between tDNA and
ucfDNA, but not bcfDNA. The mutational landscape captured by tDNA or ucfDNA highly resembled
each other and mirrored previously described genomic panorama of UBC, whereas a significant
proportion of bcfDNA aberrations stemmed from clonal hematopoiesis. Using tDNA-informed
variants as the ground truth, ucfDNA assays achieved a specificity of 99.3%, a sensitivity of
86.7%, a positive predictive value (PPV) of 67.2%, a negative predictive value (NPV) of 99.8%,
and a diagnostic accuracy of 99.1%, which were generally lower in the case of bcfDNA analysis.
Conclusions: Urine-based molecular pathology provides valid and complete genetic information
about neoplastic lesions, and represents a faithful surrogate for genotyping and monitoring UBC.
Research Sponsor: Huidu Shanghai Medical Sciences Ltd.
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Patient-centric care in bladder cancer: Virtual simulation to benefit clinical decision-making of
oncologists.

Kinjal Parikh, Donna L. Topping, Saee Dhoble, Jacob Cohen, Haleh Kadkhoda, Patrick Kugel, Emily Sherene Van Laar;
Medscape Oncology, New York, NY

Background: Immunotherapy (10) utility in bladder cancer (UC) has expanded into multiple stages
of disease. Employing 10 optimally requires mastery of clinical trial data, patient eligibility criteria,
and interpretation of biomarkers and determination of treatment sequencing. Given the nuanced
therapeutic decision-making, education was developed in partnership between Medscape Oncol-
ogy and Society for Immunotherapy of Cancer (SITC) to assist oncologists in improving their
performance surrounding the management of patients with advanced UC. Methods: A virtual
patient simulation (VPS) continuing medical education (CME)-certified activity depicting 2 ad-
vanced UC cases was made available to oncologist members of Medscape. The cases depicted 1) a
patient with newly diagnosed metastatic UC with comorbidities and PDL1+ disease and 2) a patient
with advanced UC progressing on platinum therapy with no actionable mutations. The VPS
platform captures real-life decision making process of oncologists in an EHR-like format supported
by an extensive database of diagnostic and treatment possibilities. Learners were able to interact
with patients via video, order lab tests, assess patients, make diagnoses, and order treatments
matching the scope and depth of actual practice. Tailored clinical guidance (CG) employing up-to-
date evidence-based and faculty recommendations was provided after each decision point. De-
cisions were collected pre- and post-CG and analyzed using McNemar's test to determine p-values.
Data were collected from 4/28/20 to 7/13/20. Results: Analyses from oncologists (n = 51-66)
found significant improvement in performance measured pre- to-post CG: Case 1. Ordering
appropriate testing to determine patient eligibility for therapy (39% pre; 65% post; p < .001)
Prescribing appropriate therapy based on patient- and disease-specific factors (38% pre; 77%
post; p < .001) Providing appropriate counseling and follow-up for a patient receiving treatment
(65% pre; 80% post; p <.01) Case 2: Ordering appropriate testing to determine patient eligibility
for therapy (39% pre; 57% post; p < .01) Prescribing appropriate therapy based on patient- and
disease-specific factors (25% pre; 41% post; p < .01) Providing appropriate counseling and follow-
up for a patient receiving treatment (71% pre; 82% post; p < .05). Conclusions: This activity
demonstrates the value of providing oncologists a simulation platform to practice and master
clinical decision-making of the limitless possible diagnostic and therapeutic options in the man-
agement of advanced UC. Insights from rationales for each clinical decision point uncover
continued gaps for oncologists on guideline recommendations, efficacy outcomes, or molecular
implications. They also highlight barriers including limited experience or confidence with 10.
Research Sponsor: Bristol Myers Squibb and Merck & Co., Inc. and partnership with Medscape
Oncology and Society for Immunotherapy of Cancer.
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Impact of primary tumor location, histology, and host factors on objective response to immune
checkpoint inhibitors in metastatic urothelial carcinoma.

Scott Dawsey, Mohammad Siddique Khan, Nathan Radakovich, Wei Wei Omar Y. Mian, Moshe Chaim Ornstein,
Timothy D. Gilligan, Shilpa Gupta; Cleveland Clinic Taussig Cancer Institute, Cleveland, OH; Cleveland Clinic, Cleveland,
OH; Cleveland Clinic, Dept. of Radiation Oncology, Dept. of Translational Hematology Oncology Research, Cleveland, OH;
Cleveland Clinic Cancer Center, Cleveland, OH

Background: Factors affecting response to immune checkpoint inhibitor (ICl) are poorly under-
stood in metastatic urothelial carcinoma (mUC). While tumor PD-L1 status is often used as a
biomarker, it is not always predictive and ICI also benefits patients (pts) with PD-L1 negative
tumors. Therefore, we sought to study the effect of some host and disease-related variables like
gender, ethnicity, body mass index (BMI), platelet to lymphocyte ratio (PLR), and neutrophil
to lymphocyte ration (NLR) on objective responses in pts with mUC treated with ICl. Methods: We
performed a retrospective analysis of adult pts with mUC who received =2 cycles of ICI
(pembrolizumab or atezolizumab) at the Cleveland Clinic from 2015 to 2020. Tumor and host-
related factors evaluated are listed in the table below. We focused on meaningful treatment
response, so only partial response (PR) and complete response (CR) were included as responders,
while stable disease (SD) and progressive disease (PD) were counted as non-responders. Analysis
was carried out with Fisher's exact test and Wilcoxon rank sum test as applicable. Results: A total
of 124 pts with mUC that received ICI were included. Gender did not correlate with response
(p>0.99) or duration of response (p=0.37). Ethnicity did not correlation with response (p=0.78) or
duration of response (p=0.24). Histology (UC, mixed variant histology or non UC) did not correlate
with response (p=0.13) or duration of response (p=0.87). Location of primary malignancy (upper
tract versus lower tract) did not correlate with response (p>0.99) or duration of response
(p=0.36). BMI (p=0.23), PLR (p=0.9), and NLR (p=0.9) did not correlate with objective response.
Conclusions: In our single center experience of pts with mUC treated with ICI, host factors (gender,
ethnicity, histology, BMI, NLR, PLR) and location of primary tumor did not correlate with treatment
response or duration of response. Although there were few African Americans represented in this
study as commonly seen for minority representation, it is encouraging that no significant differ-
ences inresponses were observed. The role of BMI and gender in response to ICl treatment in mUC
was not observed. While there are limitations of a retrospective analysis, our study warrants
investigation into predictive factors of response to ICl in mUC. Ongoing work integrating radiomics
and pathomics will further our understanding and develop potential predictive biomarkers of
response to ICl in mUC. Research Sponsor: None.

Non-Re-
Patient and Tumor Total Responders (CRor  sponders p-
Characteristics Patients PR) (SD or PD)  value
Gender Female 30 7 23 >0.99
Male 94 22 72
Ethnicity African American/ 4 0 4 0.78
Black
Asian 3 1 2
Caucasian/White 106 25 8l
Hispanic/Latino 5 1 5
Unknown 6 2 4
Histology Pure Urothelial 69 20 49 0.13
Mixed 46 7 39
Non-Urothelial 5 1 4
Unknown 4 1 3
Tumor Lower Tract 91 23 74 >0.99
Location Upper Tract 24 5 19
Unknown 3 1 2
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Tumor mutation burden and immune microenvironment analysis of urothelial carcinoma.

Yuanyuan Jia, Ning He, Yadong Yang, Yuliang Huang, Xiaoyu Zhang, Zhichao Fu, Xiaohong Xu, Jianjun Cao, Jianfei Wang;
GloriousMed Clinical Laboratory (Shanghai) Co., Ltd., Shanghai, China

Background: Tumor mutation burden (TMB) has been established as a biomarker for response to
immune therapy and prognosis in various cancers. However, the correlation between TMB and
immune microenvironment remains unwell studied, especially in urothelial carcinoma. This study
was aimed to investigate the relationship between TMB and other immunotherapy related bio-
markers, including genetic alterations, APOBEC signature, microsatellite instability (MSI), PD-L1
expression and immune cell infiltration in urothelial carcinoma. Methods: 131 patients with
urothelial carcinoma admitted from October 2018 to May 2020 were included. Total DNA was
isolated from FFPE or fresh tissues. Mutation profiles, APOBEC signature and MSI scores were
obtained by next-generation sequencing based a 642 cancer genes panel assay. PD-L1expression,
CD8+ T-cells and tumor-infiltrating lymphocytes density were evaluated by immunohistochem-
istry. The correlation was analyzed by Wilcoxon signed-rank test. Results: The mutation landscape
showed that TP53 mutation is the most common alterations (n = 64/131, 48.9%), followed by
KMT2D alterations (n = 49/131, 37.4%), KDM6A mutations (n = 42/131, 32.1%), MUC17 mutations (n =
42/131,32.1%). The median TMB was 5.06 Muts/Mb (0-118 Muts/Mb). 2 of 131 patients showed MSI-H,
who exhibited a much higher TMB (41, 118 Muts/Mb). Further analysis showed that TMB in the
patients with certain gene mutations (such as TP53, KMT2D, KDM6A and MUC17) was significantly
higher than those wild type ones (p < 0.05). Meanwhile, the high APOBEC-enrichment group has a
higher TMB than the low APOBEC-enrichment group (p = 0.045). Furthermore,we observed that
the patients with a higher PD-L1expression (n = 28/131, 21.4%, at a combined positive score cut-off
value of 10) also showed a significantly higher TMB (p = 0.016), and TMB in the patients with higher
density of CD8+ T-cells (n = 42/131, 32.1%, at a cut-off value of 5%) was also significantly higher
than that of the group with lower density of CD8+ T-cells (p = 0.039). Conclusions: This study
provides new insights into the correlation between the TMB and the immune microenvironment in
urothelial carcinoma. The result may be a reference to immunotherapy. Research Sponsor: None.
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The impact of adjuvant chemotherapy on oncologic outcomes of patients with locally advanced
bladder adenocarcinoma: An analysis of the National Cancer Database.

Akshay G Reddy, Andrew D Sparks, Michael Helbig, Michael Joseph Whalen, George Washington University School of Medicine
and Health Sciences, Washington, DC; George Washington University Medical Faculty Associates, Washington, DC

Background: The relatively poor prognosis associated with locally advanced bladder adenocar-
cinoma necessitates investigation of the utility of adjuvant chemotherapy (AC) and risk stratifi-
cation of those who would benefit from such systemic therapy. This study seeks to evaluate the
oncologic and surgical outcomes of those with locally advanced disease treated with and without
AC. Methods: A retrospective cohort analysis was performed using the National Cancer Database
from 2006 to 2016. Patients with non-metastatic locally advanced pT3-4 or pT(any)N1-3 primary
bladder adenocarcinoma who received AC only or did not receive AC after radical (RC) or partial
cystectomy (PC) were included. The AC cohort was further sub-stratified by surgery type (PC
versus RC) and disease origin (urachal versus non-urachal subtypes). Survival, oncologic, and
surgical outcomes were compared between cohorts. Results: Inclusion criteria identified 79 AC
patients and 251 no AC patients. Of the 79 patients who received AC, 23 had PC procedure, 56 had
RC procedure, 10 had urachal origin and 69 had non-urachal origin. Receipt of AC was significantly
higher in RC relative to PC (27.6% vs 18.1%; p = 0.049). Urachal vs. non-urachal subtype did not
impact receipt of AC (25.3% vs 17.5%; p = 0.214), but urachal subtype was associated with
improved overall survival compared to non-urachal (47% vs 18%; HR = 0.37; p = 0.04). Although
receipt of AC was significantly associated with higher odds of positive margins (46% vs 23%,; odds
ratio = 2.85; p < 0.01), no difference in overall survival was detected between the AC and no AC
cohorts (23% vs 19%; hazards ratio [HR] = 0.98; p = 0.91). Of note, independent of AC, PC was
associated with improved survival compared to RC (51% vs 12%; HR = 0.25; p < 0.01). Conclusions:
There is no detected survival benefit to the use of a non-standardized AC regimen in locally
advanced bladder adenocarcinoma. Within the AC treated population, survival outcomes suggest
that urachal subtype may confer survival advantage and that those patients selected for PC tend to
have improved survival. Although employing a national dataset, statistical power was limited given
the rarity of this disease. Further investigation is warranted on a larger scale in order to assess the
impact of AC regimen, afford proper patient selection, and enhance risk stratification for oncologic
outcomes. Research Sponsor: None.
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Role of CA 125, CA19-9 and CEA in predicting outcome following neoadjuvant chemotherapy in
muscle invasive bladder cancer.

Hamed Ahmadi, Seyedeh Sanam Ladi Seyedian, Sharath Reddy, Charles Nguyen, Sumeet Bhanvadia, Anne K. Schuckman,
Hooman Djaladat, Siamak Daneshmand: USC, Los Angeles, CA; USC Institute of Urology, USC/Norris Comprehensive Cancer
Center, University of Southern California, Los Angeles, CA; USC Institute of Urology, Los Angeles, CA: USC/Norris
Comprehensive Cancer Center, University of Southern California, Los Angeles, CA; Keck Hospital of USC, Los Angeles,
CA; USC Norris Comprehensive Cancer Center, Los Angeles, CA

Background: We have previously shown the prognostic value of three tumor markers (TMs)
including Carbohydrate Antigen 125 (CA-125), Carbohydrate Antigen 19-9 (CA 19-9) and Carci-
noembryonic Antigen (CEA) in muscle invasive bladder cancer (MIBC). Current report presents an
update on TM levels before and after neoadjuvant chemotherapy (NAC) and their association with
oncological outcomes. Methods: Serum levels of three TMs were prospectively measured in
patients with MIBC who underwent NAC between 2011 and 2019. Rate of pathological upstaging
(Path-U) and recurrence-free (RFS) was compared between patients with: (1) Elevated versus
normal pre-NAC TM (2) Elevated versus normal post-NAC TM, and (3) Elevated pre-NAC TMs with
normalized post-NAC TMs (TM responders) versus persistently elevated post-NAC TMs (TM non
responders). Results: Of a total of 199 patients, 63 patients had both pre-and post-NAC TMs. 33/63
(52%) patients had elevated pre-NAC TM of whom, 15/33 (45%) were TM responders. Patients with
elevated pre-NAC TM had significantly higher rate of Path-U compared to those with normal pre-
NAC TM (62% vs. 22.5%, respectively; P < 0.001). There was no significant difference in Path-U in
the other two comparison groups. Patients with elevated pre- and post-NAC TM had significantly
lower RFS. Compared to TM responders, TM non responders had significantly higher rate of
recurrence (70% vs 34%) and shorter median time to recurrence (4.2 months vs 13.5 months) (P =
0.03). In six patients with recurrence who had complete post cystectomy TM, TM recurrence
preceded clinical recurrence by median of 1.2 months (IQR 0.8 - 2.4 months). Conclusions:
Elevated TM prior to NAC is associated with pathologic upstaging. TM elevation pre- or post-NAC
predicts a worse outcome. Post-cystectomy TM might play arole in earlier detection of recurrence.
Research Sponsor: None.
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Clinical-pathological characterization and outcomes of metastatic urothelial cancer in Latin
America: Retrospective and translational multicenter database (LACOG 1518).

Vinicius Carrera Souza, Murilo Luz, Diogo Assed Bastos, Marcelo Roberto Pereira Freitas, Breno Dauster Pereira E Silva,
Fernando Sabino M. Monteiro, Roni Fernandes, Manuel Caitano, Karine Trindade, Lucas Nogueira, Daniel Herchenhorn,
Juan Sade, fernando Nunes Galvdo de Oliveira, Andre P. Fay, Gustavo Werutsky, Fernando C. Maluf,
Vanessa Carvalho Fabricio, Rosemarie Gidekel, Patricia Pacheco, Andrey Soares; Oncologia D "Or, Salvador, Brazil: Hospital
Erasto Gaertner, Curitiba, PR, Brazil: Hospital Sirio-Libanés, Sao Paulo, Brazil: Centro de Pesquisas Oncoldgicas (CEPON),
Florianpolis, Brazil: Hospital Sdo Rafael, Paraiso, Brazil: Hospital Santa Lucia, Brasilia, Brazil: Santa Casa de Sdo Paulo, Sdo
Paulo, Brazil: Centro de Oncologia do Parand, Curitiba, Brazil: Oncocentro, Fortaleza, Brazil; UFMG, Belo Horizonte, Brazil;
Oncologia D'OR/Instituto D'OR de Ensino e Pesquisa, Rio De Janeiro, Brazil: Instituto Médico Especializado Alexander
Fleming, Buenos Aires, Argentina; Clinica de Oncologia CLION, Salvador, Brazil: Hospital Sao Lucas da PUCRS/Grupo
Oncoclinicas, Porto Alegre, Brazil; Latin American Cooperative Oncology Group, Porto Alegre, Brazil; Beneficéncia
Portuguesa de Sao Paulo, Sdo Paulo, Brazil: Janssen Pharmaceuticals, Sdo Paulo, Brazil: Latin American Cooperative
Oncology Group (LACOG), Porto Alegre, Brazil: Hospital Israelita Albert Einstein, Sdo Paulo, Brazil

Background: There is lack of high-quality and comprehensive data on advanced urothelial cancer
in Latin America. Pathological and clinical outcomes information of this cancer can help the
scientific community to understand the current standard of treatment and identify possible gaps
for optimal care. Very few translational studies were performed in advanced urothelial cancer in
developing countries describing the prevalence of key biomarkers for targeted agents and
immunotherapy. Methods: LACOG 1518 is a large multi-institutional retrospective study that will
collect information about sociodemographic data, treatment and outcome of patients diagnosed
with recurrent/ metastatic urothelial cancer in Latin America between January 2016 and Decem-
ber 2019. Socio-demographic characteristics, clinical-pathological features, treatment patterns
and outcomes will be extracted from medical charts. Tumor tissue will be collected for fibroblast
growth factor receptor (FGFR) gene mutation or fusion test in a central laboratory. A biorepository
will be built for future translational research including PD-L1test and next generation sequencing.
Primary endpoint consists on characterize demographic, socioeconomic factors, medical and
oncological history of patients diagnosed with recurrent/metastatic urothelial cancer. This study
aim to describe treatment sequence, duration, best response and progression time in each line of
therapy as well as survival at 1 and 2 years. Translational research endpoints are biomarkers
prevalence and association with treatment responses and outcomes. Research Sponsor: Janssen-
Cilag PharmaceuticalLatin American Cooperative Oncology Group.
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TROPiCS-04: Study of sacituzumab govitecan in metastatic or locally advanced unresectable
urothelial cancer that has progressed after platinum and checkpoint inhibitor therapy.

Petros Grivas, Scott T. Tagawa, Joaquim Bellmunt, Maria De Santis, Ignacio Duran, Peter-Juergen Goebell, Andrea Necchi,
Srikala S. Sridhar, Cora N. Sternberg, M Usman Aziz, Cabilia C. Pichardo, Yohann Loriot; Seattle Cancer Care Alliance South
Lake Union, Seattle, WA; Weill Cornell Medical College, New York, NY: Beth Israel Deaconess Medical Center, Boston, MA;
Department of Urology, Charité University Hospital, Berlin, Germany and Department of Urology, Medical University of
Vienna, Vienna, Austria; Department of Medical Oncology, Hospital Universitario Marqués de Valdecilla, Cantabria, Spain;
Friedrich-Alexander University, Erlangen, Germany; IRCCS National Cancer Institute Foundation (INT), Milan, Italy; Cancer
Clinical Research Unit, Princess Margaret Cancer Centre, Toronto, ON, Canada; Weill Cornell Medical College of Cornell
University, New York, NY: Immunomedics, Inc., Morris Plains, NJ; Department of Cancer Medicine, Institute Gustave Roussy,
Université Paris-Saclay, Villejuif, France

Background: Treatment options are limited for patients with locally advanced unresectable or
metastatic urothelial carcinoma (mUC) who progress following prior platinum-based and check-
point inhibitor (CPI) therapy. Sacituzumab govitecan (SG) is an antibody-drug conjugate consisting
of an anti-Trop-2 monoclonal antibody coupled to SN-38 (an active metabolite of irinotecan, a
topoisomerase-l inhibitor) via a unique hydrolyzable linker. A phase Il registrational study,
TROPHY-U-01 study, confirmed the initial positive efficacy signal in mUC. SG demonstrated an
objective response rate (ORR) of 27% and median overall survival (OS) of 10.5 months in patients
with mUC (median 3 prior lines of therapy and 87% with =1Bellmunt risk factors) who progressed
after prior platinum-based and CPI therapies (n=113; Loriot ESMO 2020). The results compared
favorably with historic single-agent chemotherapy (ORR ~10%; OS =7 months). A phase lll trial has
been initiated to confirm these findings. Methods: TROPiICS-04 (NCT04527991) is a global,
multicenter, open-label, randomized, controlled trial in patients with locally advanced unresectable
or mUC who progressed after prior platinum-based and CPI therapies (with Eastern Cooperative
Oncology Group performance status O-1 and adequate hematologic, hepatic, and renal function).
Patients will be randomized 1:1 to receive SG 10 mg/kg intravenously (IV) on day 1and 8 of 21-da
cycles or single-agent treatment of physician's choice (paclitaxel 175 mg/m?, docetaxel 75 mg/m?,
or vinflunine 320 mg/m? IV on day 1 of 21-day cycles) until progressive disease, unacceptable
toxicity, or withdrawal of consent. Treatment beyond progressive disease may be permitted in
patients deemed to be receiving clinical benefit per investigator assessment. Approximately 482
patients will be enrolled to provide 90% power on the primary endpoint of OS. Secondary
endpoints include progression-free survival, ORR, clinical benefit rate, duration of response (all
per Response Evaluation Criteria in Solid Tumors v1.1), safety, and quality of life. Study initiation is
ongoing and enrollment begins in Q4 2020 across ~90 sites. Clinical trial information:
NCT04527991. Research Sponsor: Immunomedics, Inc.
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SGNTUC-019: Phase Il basket study of tucatinib (TUC) and trastuzumab (Tras) in previously
treated solid tumors with HER2 alterations: Urothelial cancer cohort (trial in progress).

Evan Y. Yu, Vicky Kang, Luke N. Walker, Matt D. Galsky; Division of Oncology, Department of Medicine, University of
Washington, Seattle, WA; Seattle Genetics, Inc., Bothell, WA: Icahn School of Medicine at Mount Sinai/Tisch Cancer Institute,
New York, NY

Background: Tucatinib (TUC), a highly selective HER2-directed TKI recently approved for HER2
overexpressed/amplified (HER2+) metastatic breast cancer, is being developed as a novel therapy
for patients (pts) with metastatic CRC, gastric cancer, and other Gl tumors. In xenograft models of
HER2+ and HER2-mutated (HER2-mut) tumors, dual targeting of HER2 with TUC and trastuzumab
(Tras) showed superior activity to either agent alone. Despite the development of several new
therapies for metastatic urothelial cancer, response durations generally remain short and the
great majority of pts succumb to the disease, highlighting the need for therapeutic approaches.
Given that 20-30% of urothelial cancers have molecular alterations of the ErbB family, TUC in
combination with Tras warrants further evaluation in this population. The SGNTUC-019 basket
study is evaluating TUC in combination with Tras in pts with HER2+ or HER2-mut solid tumors,
including a cohort of pts with locally advanced or metastatic (LAUM) urothelial cancer. Methods:
SGNTUC-019 (NCT04579380) is a multi-cohort, open-label, international phase Il study evaluating
pts with previously treated solid tumors displaying HER2 overexpression/amplification or acti-
vating mutations. Eligible pts must have HER2+ or HER2-mut LAUM solid tumors, with progression
on or after the last systemic therapy for advanced disease. Pts must be =18 years old, with ECOG
PS =1, adequate hepatic, hematological, renal, coagulatory, and cardiac function, and no prior
exposure to HER2-directed therapy. For eligibility, HER2 alterations can be demonstrated by HER2
overexpression/amplification in tumor tissue by prior IHC/ISH (IHC 3+/signal ratio =2.0 or gene
copy number >6), or by HER2 amplification/mutation in a prior or on-study NGS assay of ctDNA or
prior tissue NGS assay. The HER2 overexpression/amplification urothelial cancer cohort will enroll
12 RECIST 1.1response-evaluable pts. If =2 responses are observed, the cohort will be expanded to a
total of 30 pts. Pts with HER2-mut urothelial cancer will be enrolled in a cohort of 30 pts for all solid
tumor types except breast cancer and non-squamous NSCLC. If justified, a separate cohort for
HER2-mut urothelial cancer may be opened. The primary objective is antitumor activity in each
cohort, with confirmed ORR as primary endpoint, and disease control rate, duration of response,
PFS, and OS as secondary endpoints. Pts will receive TUC 300 mg orally twice daily and Tras 8 mg/
kg IV on Cycle 1Day 1and 6 mg/kg g21 days from Cycle 2 Day 1. Disease assessments per RECIST 1.1
will occur g6 weeks for 24 weeks, then q12 weeks. Trough concentrations of TUC will be evaluated
inall ptsin Cycles 2-6, with a peak concentration sampled in Cycle 3. Quality of life will be evaluated
g2 cycleusing EQ-5D-5L. Sites will openin the US, EU, and Asia; enroliment is anticipated to beginin
Dec 2020. Clinical trial information: NCT04579380. Research Sponsor: Seattle Genetics, Inc.
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EA8185: Phase Il study of bladder-sparing chemoradiation (chemoRT) with durvalumab in clinical
stage Ill, node-positive urothelial carcinoma (INSPIRE), ECOG-ACRIN/nrg collaboration.

Monika Joshi, Se Eun Kim, Abhishek A Solanki, David Tomoaki Miyamoto, David Degraff, Jennifer Wei Zou, Joshua J Meeks,
Timur Mitin, Sean P. Collins, Edouard John Trabulsi, Noah M. Hahn, Jason A. Efstathiou, Michael Anthony Carducci; Penn State
Cancer Institute, Hershey, PA: Dana Farber Cancer Institute-ECOG-ACRIN Biostatistics Center, Boston, MA; Loyola University
Chicago, Maywood, IL; Massachusetts General Hospital/ Harvard Medical School, Boston, MA; Pennsylvania State University
College of Medicine, Hershey, PA; University of Pennsylvania, Philadelphia, PA; Jesse Brown VA Medical Center, Chicago, IL;
Department of Radiation Medicine, Knight Cancer Institute, Oregon Health and Science University, Portland, OR: Department
of Radiation Medicine, Georgetown University, Washington, DC; Department of Urology, Sidney Kimmel Cancer Center,
Thomas Jefferson University, Philadelphia, PA; Departments of Oncology and Urology, Johns Hopkins School of Medicine,
Baltimore, MD; Massachusetts General Hospital, Boston, MA; Sidney Kimmel Cancer Center, Johns Hopkins University School
of Medicine, Baltimore, MD

Background: Patients [pts] withlymph node positive (LN+), non-metastatic bladder cancer (BC)
have a better prognosis than those with metastatic (M1) disease. However, this population is under-
represented in advanced bladder trials and ineligible for bladder-sparing trials. Therefore, there
have been no larger prospective trials establishing the standard of care in LN+ BC. Given the
promise of immunotherapy in advanced BC and potential synergy between immunotherapy and
radiation, INSPIRE was designed to determine the role of concurrent and adjuvant durvalumab
(durva) in this patient population when treated with induction chemotherapy (IC) followed by
concurrent chemoRT. Methods: This is a randomized phase Il study that is enrolling BC pts with
stage Il (N1-2 MO), pure or mixed urothelial cancer. Pts must have received =3 cycles of IC [either
before or after registration, prior to randomization] without progression. LN+ is defined as
radiologically LN =10 cm in short axis, with or without biopsy prior to IC. As long as pts do
not progress on induction chemotherapy, they will be randomized to chemoRT+/- durva using 5
stratification factors (Simon Pocock minimization method) a) IC prior vs. post registration b)
cisplatin vs non-cisplatin regimen during RT ¢) LN size d) response to IC e) extent of TURBT. Pts on
the chemoRT+durva arm will get chemotherapy per physician choice + IMRT + 3 x doses of Q3wk
durva for 6.5-8 wks, whereas those on the control arm will get chemoRT alone. The primary end
point is clinical complete response [CR], defined as no radiologically measurable disease in the LNs
and negative cystoscopy and bladder biopsy 8-10 weeks post-chemoRT +/- durva. Pts on the
chemoRT + durva arm who have a CR or clinical benefit (>TO and =T2 in bladder per cystoscopy,
biopsy + CR/PR/SD in LN by imaging) will get adjuvant Q4wk durva for 9 doses, while those on the
chemoRT arm will undergo observation. Secondary end points include OS, PFS, bladder-intact
event-free survival, rate of toxicity and salvage cystectomy. This study is designed to detect an
improvement of 25% in clinical CR between both arms (37.5% to 62.5%). A total accrual of 114 pts
(inorder to enroll 92 evaluable pts) will provide 81% power to detect this difference using a Fisher's
exact test (assuming 10% drop out + anticipating that 20% chemotherapy-naive pts will progress
post IC). We are banking blood and primary tumor tissue pre- and post-chemoRT in both groups.
The study was activated in August 2020 and accrual is ongoing. INSPIRE is the first prospective
study designed for only LN+ BC and will define both short-term and long-term outcomes for
bladder sparing in this patient population and has the potential to define a new treatment strateqgy
for stage Il BC. Clinical trial information: NCT04216290. Research Sponsor: U.S. National Institutes
of Health, AstraZeneca for sample collection.
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A phase Ib single-arm study of bintrafusp alfa for the treatment of pretreated, locally
advanced/unresectable or metastatic urothelial cancer.

Petros Grivas, Rafael Morales-Barrera, Srikala S. Sridhar, Yohann Loriot, Michiel Simon Van Der Heijden, Matt D. Galsky,
Dawn Baxter, Ahmed Hussein Khaled, Bruce A. Hug; Division of Oncology, Department of Medicine, University of Washington,
Fred Hutchinson Cancer Research Center, Seattle Cancer Care Alliance, Seattle, WA; Vall d’Hebron Institute of Oncology, Vall
d'Hebron University Hospital, Universitat Autonoma de Barcelona, Barcelona, Spain; Cancer Clinical Research Unit, Princess
Margaret Cancer Centre, Toronto, ON, Canada; Department of Cancer Medicine, Institute Gustave Roussy, Université Paris-
Saclay, Villejuif, France; Netherlands Cancer Institute, Amsterdam, Netherlands; Department of Medicine, Division of
Hematology/Oncology, Tisch Cancer Institute, Icahn School of Medicine at Mount Sinai, New York, NY: GlaxoSmithKline,
Collegeville, PA

Background: Urothelial cancer (UC) is the most common histological subtype of bladder cancer.
For patients with metastatic UC, platinum-containing chemotherapy (CT) is the first-line standard
of care. With 5 PD-(L)1 inhibitors approved for second-line treatment of platinum-refractory
advanced UC, objective response rates (ORRs) in this setting (15% to 21%) and in first-line
cisplatin-ineligible patients (23% to 31%) suggest that there remains a significant unmet need
forimproved outcomes. TGF-B signaling has been associated with resistance to PD-(L)1inhibitorsin
patients with UC. Bintrafusp alfa (BA) is a first-in-class bifunctional fusion protein composed of the
extracellular domain of the TGF-BRIl receptor (a TGF- “trap”) fused to a human IgG1 mAb blocking
PD-L1. In murine models, BA resulted in improved antitumor activity vs TGF-B or PD-L1 mono-
therapies alone or in combination. In 2 phase | trials (NCT02517398 and NCT02699515), BA
demonstrated a manageable safety profile and encouraging clinical efficacy in >670 patients with
advanced solid tumors. Here we describe a phase Ib study (NCT04349280) that will assess the
clinical activity and safety profile of BA in platinum-experienced patients with locally advanced/
unresectable or metastatic UC. Colocalized, simultaneous inhibition of the TGF-B and PD-L1
pathways by BA is hypothesized to elicit greater antitumor activity than anti-PD-(L)1 therapies
in patients with UC. Methods: This open-label, multicenter, single-arm trial is accruing patients with
histologically confirmed locally advanced/unresectable or metastatic UC (ECOG PS =<1) with
disease progression or recurrence after platinum-based CT. Patients must not have
received >2 lines of systemic therapy for metastatic disease or prior therapy targeting T-cell
costimulation, or checkpoint or TGF-B pathways. Patients with pneumonitis or a history of
noninfectious pneumonitis that required systemic immunosuppression are ineligible. Patients will
receive BA 1200 mg every 2 weeks until progression, unacceptable toxicity, death, or study
withdrawal, or for up to 2 years. The primary endpoint is investigator-assessed confirmed ORR per
RECIST 1.1; key secondary endpointsinclude duration of response and progression-free survival per
the investigator and IRC, overall survival, safety, immunogenicity, and pharmacokinetics. Explor-
atory biomarker analyses will be conducted using patient samples collected during screening and
prior to administration of BA. The base ORR used for the null hypothesis is 21%, and the target ORR
is 40%. Using a predictive probability design and an estimated enrollment of 40 patients, the type |
error rate is 5.70% and the power is 85.39%. As of September 2020, 3 sites in 2 countries have
been activated and no patients have been enrolled. Clinical trial information: NCT04349280.
Research Sponsor: Merck KGaA, Darmstadt, Germany, and GlaxoSmithKline.
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Sub-urothelial durvalumab injection-1 (SUBDUE-1): A novel approach to immunotherapy for
bladder cancer.

Pravin Viswambaram, Andrew Moe, Elizabeth Chien Hern Liow, Andrew David Redfern, Nicole Swarbrick, Tom Ferguson,
lan D. Davis, Dickon Hayne; UWA Medical School, University of Western Australia, Perth, WA, Australia; UWA Medical School,
University of Western Australia, Crawley, Australia; Australian and New Zealand Urogenital and Prostate Cancer Trials Group,
Camperdown, NSW, Australia; Fiona Stanley Hospital, Murdoch, Australia; Division of Pathology and Laboratory Medicine,
UWA Medical School, Crawley, Australia; Eastern Health Clinical School, Monash University, Box Hill, VIC, Australia

Background: Bladder cancer progression may be influenced by the host immunological response
to the tumour. Cells strongly associated with this immunological response include Tumour Infil-
trating Lymphocytes (TILs) and Tumour-Associated Macrophages (TAMs). Several solid tumours,
including bladder cancer can demonstrate good responses to systemic immuno-oncology (10)
agents, however, the efficacy of 10 agents in localised bladder carcinoma remains less clear,
although numerous trials are underway. One such |0 agent is durvalumab, an antibody against the
immune checkpoint protein programmed cell death ligand 1 (PD-L1). The sub-urothelial adminis-
tration of immune therapeutic agents has not been reported. This method of administrating other
agents such as Botulinum toxin has shown excellent feasibility and efficacy. Local delivery could
have a number of therapeutic advantages and aligns more closely with the intra-vesical therapies
commonly adopted in this clinical scenario. It remains unknown whether systemic effects (both
beneficial and adverse) of PD-L1blockade would be reduced by this mode of delivery. Our aim was
to establish: a protocol for the sub-urothelial administration of durvalumab. the safety and
tolerability of sub-urothelial administration of durvalumab to identify an appropriate dose for
future phase Il studies the local immunological efficacy of sub-urothelial administration of
durvalumab by assessing the quantity and distribution of TILs and TAMs in pre- and post-
administration biopsies Methods: This dose-finding Phase Ib trial is currently recruiting patients
with invasive, high-grade bladder cancer (=pT1) already scheduled for radical cystectomy. Cys-
toscopy under general anaesthesia and sub-urothelial injection of durvalumab will be performed a
minimum of 2 weeks prior to cystectomy, utilising a 3+3 dose escalation design (25mg, 75mg,
150mg@). The selected dose of durvalumab is diluted into 25mL of normal saline, and administered
to the bladder using a 5Fr Bonee needle via 22Fr rigid cystoscope. PROMS, blood specimens, and
tumour histopathology and immunohistochemistry at allocated times pre- and post-cystectomy
are being collected for translational end-points. Analysis of safety and tolerability will be primarily
descriptive in nature. This trial is registered with the Australian Clinical Trials Registry
(ACTRN12620000063910, funded by ANZUP Below the Belt and has been approved by the
appropriate institutional HREC. To date, four patients have been recruited. This study has a
two-year recruitment target and is expected to finish recruiting in 2022. Clinical trial information:
ACTRN12620000063910. Research Sponsor: Australian and New Zealand Urogenital and Prostate
Cancer Trials Network, Pharmaceutical/Biotech Company.
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A phase lll, randomized, open-label, multicenter, global study of first-line durvalumab plus
standard of care (SoC) chemotherapy and durvalumab plus tremelimumab, and SoC
chemotherapy versus SoC chemotherapy alone in unresectable locally advanced or
metastatic urothelial cancer (NILE).

Matt D. Galsky, Andrea Necchi, Srikala S. Sridhar, Osamu Ogawa, Natasha Angra, Stephan Hois, Feng Xiao, Erik Goluboff,
Joaquim Bellmunt; Mount Sinai Hospital, New York, NY; Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; Princess
Margaret Hospital, Toronto, ON, Canada; Kyoto University, Kyoto, Japan; AstraZeneca, Washington, DC: AstraZeneca,
Cambridge, United Kingdom; AstraZeneca, Gaithersburg, MD; Beth Israel Deaconess Medical Center, Boston, MA

Background: Despite high response rates with first-Line (1L), standard, platinum-based chemo-
therapy (CT) (gemcitabine + cisplatin or gemcitabine + carboplatin) for patients (pts) with locally
advanced or metastatic urothelial cancer (mUC), prognosis remains poor. Studies of immune
checkpoint inhibitors + CT in IL mUC have demonstrated mixed results. In IMvigor130, an im-
provement in progression-free survival (PFS) with atezolizumab + CT vs placebo + CT reached
statistical significance, although overall survival (OS) had not reached statistical significance at the
interim analysis. A subgroup analysis suggested a possible larger effect size for PFS and OS for pts
with high PD-L1 expression. In KEYNOTE-361, no improvement in either PFS or OS was observed
with pembrolizumab + CT vs CT alone. The combination of durvalumab (anti-PD-L1 antibody) and
tremelimumab (anti-CTLA-4 antibody) has shown activity in previously treated mUC. In the
DANUBE trial of 1L mUC, the co-primary endpoints were OS compared between durvalumab
and CT in pts whose tumor cells and/or tumor-infiltrating immune cells express high levels of PD-L1
(=25%) and between durvalumab + tremelimumab and CT regardless of PD-L1 expression. While
neither co-primary endpoint was met, durvalumab + tremelimumab showed evidence of activity,
particularly in the PD-L1-high population (hazard ratio: 0.74 [95% CI| 0.59-0.93]). Collectively,
these results led to an update to the NILE protocol, focusing on pts with PD-L1-high expression.
Methods: NILE (NCT03682068) is a randomized, open-label, multicenter, phase Ill global trial that
will randomize ~1215 previously untreated pts with histologically or cytologically documented,
unresectable, locally advanced, or metastatic transitional cell carcinoma of the urothelium. Eligible
pts aged =18 years will be randomized 1:1:1 to durvalumab + CT (Arm 1), durvalumab + tremeli-
mumab + CT (Arm 2), or CT (Arm 3). A tumor tissue sample for biomarker analysis is mandatory as
PD-L1 status is a stratification factor. The original co-primary endpoints were PFS and OS for
durvalumab + CT vs CT in the intention-to-treat population. However, based on the DANUBE trial
results, the primary endpoint was revised to a co-primary endpoint OS in pts with high PD-L1
expression for Arm1vs Arm 3 and Arm 2 vs Arm 3. Secondary endpoints will include OS, OS rate at
24 months, PFS, objective response rate, proportion of pts alive and progression free at 12 months,
duration of response, disease control rate, time from randomization to second progression, health-
related quality of life, and safety. Pharmacokinetics, immunogenicity, and biomarkers are explor-
atory endpoints. The study opened for enrollment in September 2018. Clinical trial information:
NCT03682068. Research Sponsor: AstraZeneca.
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A phase lll, randomized, open-label, multicenter, global study of efficacy and safety of
durvalumab in combination with gemcitabine plus cisplatin for neoadjuvant treatment
followed by durvalumab alone for adjuvant treatment in muscle-invasive bladder cancer
(NIAGARA).

Thomas Powles, Joshua J Meeks, Matt D. Galsky, Michiel Simon Van Der Heijden, Hiroyuki Nishiyama, Hikmat A Al-Ahmadie,
Erik T. Goluboff, Stephan Hois, Sarah E. Donegan, Vanessa Williams, Feng Xiao, James WF Catto; Barts Cancer Centre, Queen
Mary University of London, London, United Kingdom, Northwestern University, Department of Urology, Feinberg School of
Medicine, Chicago, IL; Mount Sinai Hospital, New York, NY; Netherlands Cancer Institute, Amsterdam, Netherlands;
Department of Urology, University of Tsukuba, Tsukuba, Japan; Memorial Sloan Kettering Cancer Center, New York,
NY: AstraZeneca, Gaithersburg, MD; AstraZeneca, Cambridge, United Kingdom; Department of Oncology & Metabolism, The
Medical School, Sheffield, United Kingdom

Background: Management of muscle-invasive bladder cancer (MIBC) includes both surgery and
systemic therapy. Neoadjuvant cisplatin-based combination chemotherapy has demonstrated
improved pathologic complete response (pCR), event-free survival (EFS), and overall survival
(0S) compared with radical cystectomy alone. Yet at least half of patients will still experience
recurrence and will progress to metastatic disease. Durvalumab (anti-PD-L1 antibody) combined
with gemcitabine + cisplatin, administered as either neoadjuvant or adjuvant treatment, may
increase the rate of pathologic response and prolong long-term survival. This approach will be
evaluated in this study in patients with MIBC identified for curable intent, as reflected in the NCCN
guidelines. Methods: NIAGARA (NCT03732677) is a phase lll, randomized, open-label, multicenter,
international trial that will enroll ~1050 patients with MIBC who, prior to radical cystectomy, will be
randomized (1:1) to durvalumab and gemcitabine + cisplatin (Arm 1) or gemcitabine + cisplatin (Arm
2). Following radical cystectomy, patients in Arm 1 will receive durvalumab monotherapy for 8
cycles (8 months) while patients in Arm 2 will receive no adjuvant treatment. Eligible patients are
aged =18 years with resectable MIBC (clinical stage T2-T4aNO/1MO) with urothelial histology
eligible for a radical cystectomy. Patients with pure non-transitional cell variant histologies and any
small cell histology are not eligible. A tumor tissue sample for biomarker analysis is mandatory as
PD-L1 expression is a stratification factor. Primary endpoints are pCR and EFS in patients with
adequate renal function. Secondary and exploratory endpoints include proportion of patients who
achieve pathologic response < stage Il (stages Ta, T1, and carcinoma in situ) at the time of
cystectomy following neoadjuvant treatment, EFS at 24 months, metastasis-free survival, efficacy
of Arm 1vs Arm 2 at radical cystectomy and proportion of patients who undergo cystectomy, OS
rate at 5 years, safety, patient-reported outcomes, and pharmacokinetics. Immunogenicity and
biomarkers are exploratory endpoints. Enrollment opened in Dec 2018. Clinical trial information:
NCTO03732677. Research Sponsor: AstraZeneca.
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SURE: An open label, sequential-arm, phase Il study of neoadjuvant sacituzumab govitecan (SG),
and SG plus pembrolizumab (pembro) before radical cystectomy, for patients with muscle-
invasive bladder cancer (MIBC) who cannot receive or refuse cisplatin-based chemotherapy.

Andrea Necchi, Daniele Raggi, Marco Bandini, Andrea Gallina, Umberto Capitanio, Giorgio Gandaglia, Vito Cucchiara,
Nicola Fossati, Francesco De Cobelli, Andrea Salonia, Gromek Smolen, Sohail Balasubramanian, Ewan Gibb, Jeffrey S. Ross,
Russell Madison, Alberto Briganti, Stefano Cascinu, Francesco Montorsi; Fondazione IRCCS Istituto Nazionale dei Tumori,
Milan, Italy; Vita-Salute San Raffaele University, Milan, Italy; Vita Salute San Raffaele University and Urological Research
Institute (URI), IRCCS San Raffaele Hospital, Milan, Italy; IRCCS Ospedale San Raffaele, Milan, Italy; IRCCS San Raffaele
Hospital, Milan, Italy; Vita-Salute San Raffaele University, Urological Research Institute, IRCCS San Raffaele Hospital, Milan,
Italy; Celsius Therapeutics, Cambridge, MA; GenomeDx Biosciences Inc., Vancouver, BC, Canada; Foundation Medicine,
Cambridge, MA; Foundation Medicine, Inc., Cambridge, MA, Universita Vita Salute San Raffaele, Milan, Italy

Background: MIBC is a systemic disease as >40% of patients (pts) ultimately develop recurrence
after radical cystectomy (RC). For pts who cannot receive or refuse cisplatin-based chemotherapy
there is no standard-of-care neoadjuvant therapy. Single-agent pembrolizumab, given neoadjuv-
antly in patients with T2-4NOMO MIBC, documented a 42% pathologic complete response-rate
(ypTONO) in our previous trial (PURE-O1, NCT02736266). However, there is a huge proportion of
pts who do not benefit from single-agent immune-checkpoint inhibitors (ICI). SG is an antibody-
drug conjugate (ADC) composed by a humanized anti-Trop-2 antibody, SN-38 payload (a parent
compound of irinotecan), and a hydrolysable linker for SN-38 release. Based on preliminary data
from TROPHY-U-01 trial, SG got fast-track designation for urothelial carcinoma (UC) by the United
States Food and Drug Administration (US-FDA). In SURE trial we aim to evaluate the efficacy of
neoadjuvant SG either as a single-agent (SURE-01) or combined with pembro (SURE-02), before RC.
Methods: This phase Il, open-label trial will test the safety, tolerability, activity, of SG and
SG+Pembro. This study will enroll pts sequentially in the 2 cohorts. Pts should have a
histopathologically-confirmed predominant UC, be fit and planned for RC, have a clinical stage
T2-TANOMO MIBC, be ineligible (Galsky criteria) or refuse to receive cisplatin-based chemotherapy.
Eligible pts will receive 4 cycles of 10 mg/Kg SG IV, on days 1, 8, of each 21 day cycle (SURE-0O1) and
SG plus Pembro on day 1, every 21 days, at the standard dose of 200 mg intravenously (SURE-02).
Surgery is planned at the time of study inclusion to be performed within 2 weeks of the last dose of
study drug. After surgery patients will be managed and the surgical safety data will be recorded
according to the European Association of Urology (EAU) guidelines. In SURE-02, an adjuvant phase
of 13 postoperative cycles of pembrolizumab will be administered. The primary endpoint of the
study is to assess the proportion of ypTONO. The total sample size of SURE is of 77 pts, distributed
as 56 pts in SURE-O1 and 48 in SURE-O2. The assumptions include a ypTONO =20% as Hgo
and =45% as H; in a single-stage A'Hern’s design for SURE-01 and a 2-stage design for SURE-02
assuming a ypTONO =30% as Hp and =45% as H;. In SURE-O2 a safety lead-in phase will be
conducted including 10 subjects. An external Review Committee will evaluate the safety outcomes
in this phase and the occurrence of pre-defined study-limiting events. Biomarker analyses will
include assessment of transcriptomic clustering, immune-gene signature, next generation se-
guencing on tumor circulating tumor DNA (ctDNA), including single-cell RNA sequencing on frozen
tumor samples, before and after treatment. Clinical trial information: 2020-004844-27. Research
Sponsor: Merck; Immunomedics.
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KEYNOTE-905/EV-303: Perioperative pembrolizumab or pembrolizumab plus enfortumab
vedotin (EV) and cystectomy compared to cystectomy alone in cisplatin-ineligible patients
with muscle-invasive bladder cancer (MIBC).

Matt D. Galsky, Andrea Necchi, Neal D. Shore, Elizabeth R. Plimack, Calvin Jia, Eric Sbar, Blanca Homet Moreno,
Johannes Alfred Witjes; Icahn School of Medicine at Mount Sinai, New York, NY; Fondazione IRCCS Istituto Nazionale
dei Tumori, Milan, Italy; Carolina Urologic Research Center, Myrtle Beach, SC: Fox Chase Cancer Center, Philadelphia, PA;
Merck & Co., Inc., Kenilworth, NJ; Radboud University, Nijmegen, Netherlands

Background: Patients with MIBC who are ineligible for neoadjuvant cisplatin-based chemotherapy
receive the standard-of-care treatment of radical cystectomy (RC) and pelvic lymph node dissec-
tion (PLND); however, RC + PLND alone is associated with high rates of recurrence and relatively
poor overall survival (0S). The PURE-01 study (NCTO2736266) demonstrated a pathologic com-
plete response (pCR) rate of 37% (95% ClI, 28%-36%) with neoadjuvant pembrolizumab in MIBC
(Necchi, Eur Urol, 2020). The combination of pembrolizumab plus EV demonstrated encouraging
antitumor activity in metastatic urothelial cancer (Rosenberg, ASCO GU, 2020). KEYNOTE-905/
EV-303 (NCT03924895) is a randomized, multinational phase 3 study that will assess efficacy and
safety of perioperative pembrolizumab plus RC + PLND versus perioperative EV with pembroli-
zumab plus RC + PLDN versus RC + PLND alone for patients with MIBC. Methods: Approximately
836 patients will be randomly assigned 1:1:1to 3 cycles of neocadjuvant pembrolizumab followed by
RC + PLND and 14 cycles of adjuvant pembrolizumab or 3 cycles of neoadjuvant EV and
pembrolizumab followed by RC+PLND and 6 cycles of adjuvant EV and pembrolizumab and then
8 cycles of adjuvant pembrolizumab or RC + PLND alone. Neoadjuvant or adjuvant pembrolizumab
200 mg will be administered intravenously every 3 weeks (Q3W). Neoadjuvant or adjuvant EV 1.25
mg/kg will be administered on days 1 and 8 Q3W. Stratification factors will be PD-L1 status
(combined positive score [CPS] =10 vs < 10), disease stage (T2NO vs T3/T4NO vs T1-T4aNT1), and
region (United States vs European Union vs most of the world). Adults with histologically confirmed
MIBC (T2-T4aNOMO or T1-T4aNIMO) with predominant (=50%) urothelial histology will be en-
rolled. These patients must also be previously untreated with systemic therapies for MIBC, be
ineligible for cisplatin, have Eastern Cooperative Oncology Group performance status of 0-2, and
have tumor tissue for histology and PD-L1 analysis. Imaging (CT or MRI) will be performed 5 weeks
or fewer before cystectomy and at 6 weeks after cystectomy. Scans will then be performed every
12 weeks up to year 2 after cystectomy and at discontinuation. At year 3 and beyond imaging will be
every 24 weeks. Coprimary end points are pCR and event-free survival (EFS) (expressing PD-L1
[CPS =10] and all patients regardless of CPS). Secondary end points are OS, disease-free survival,
pathologic downstaging, safety, and patient-reported outcomes. Adverse events graded according
to Common Terminology Criteria for Adverse Events v4.0 will be monitored from randomization
through 30 days after last dose of study drug (90 days for serious adverse events). KEYNOTE-905/
EV-303 is ongoing or planned in 25 countries across Asia, Australia, Europe, and North America.
Clinical trial information: NCT03924895. Research Sponsor: Merck Sharp & Dohme Corp., a
subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.

© 2021 American Society of Clinical Oncology. Visit gucasym.org and search by abstract for disclosure information.


http://clinicaltrials.gov/show/NCT03924895
http://gucasym.org

UROTHELIAL CARCINOMA
TPS508 Trials in Progress Poster Session

Pembrolizumab (pembro) plus chemoradiotherapy (CRT) versus placebo plus CRT for patients
(pts) with muscle-invasive bladder cancer (MIBC): The phase Ill KEYNOTE-992 study.

Andrew James Weickhardt, Michiel Simon Van Der Heijden, Arjun Vasant Balar, Shahrokh F. Shariat, Neal D. Shore, Xiao Fang,
James Luke Godwin, Ekta Kapadia, Jeff M. Michalski, Nicholas D. James; Olivia Newton-John Cancer Wellness & Research
Centre, Heidelberg, VIC, Australia; Netherlands Cancer Institute, Amsterdam, Netherlands; Perimutter Cancer Center, NYU
Langone Health, New York, NY; Medical University of Vienna, Vienna, Austria; Carolina Urologic Research Center, Myrtle
Beach, SC: Merck & Co., Inc., Kenilworth, NJ; Washington University School of Medicine, Department of Radiation Oncology, St.
Louis, MO; Institute of Cancer and Genomic Sciences, University of Birmingham, Birmingham, United Kingdom

Background: CRT is recommended by treatment guidelines as a bladder-preserving treatment
option for selected pts with MIBC. Pembro has shown clinical activity across many stages of bladder
cancer (BC), including metastatic BC, MIBC, and non-MIBC (NMIBC). The interim results of 2
ongoing phase Il studies (ANZUP 1502, NCT02662062; NCT02621151) evaluating the combination
of pembro plus CRT are promising. The KEYNOTE-992 (NCT04241185) study will further inves-
tigate the safety and efficacy of pembro + CRT in pts with MIBC who opt for bladder preservation.
Methods: KEYNOTE-992 is a global, randomized, double-blind, placebo-controlled, multicenter
phase lll trial that will evaluate the efficacy and safety of pembro + CRT versus placebo + CRT in pts
with previously untreated MIBC. Eligibility criteria include age =18 years, histologically confirmed
cT2-T4a, nonmetastatic (NOMO) MIBC, and decision to pursue bladder-preserving therapy. Ap-
proximately 636 pts will be randomly assigned 1:1to receive CRT + either pembro 400 mqg IV every
6 weeks (Q6W) or placebo (pembro or placebo limited to 9 doses). The study's stratification factors
are ECOG PS (O or1vs 2), PD-L1combined positive score (<10 vs =10), T stage (T2 vs T3 or T4), and
geographic region (US vs Europe vs rest of world). The investigator must determine the CRT
regimen before randomization. The following radiotherapy (RT) regimens are allowed in the trial:
conventional RT consisting of 64 Gy at 2 Gy/fraction over 6.5 weeks (whole bladder with or without
pelvic nodes) or hypofractionated RT consisting of 55 Gy at 2.75 Gy/fraction over 4 weeks (whole
bladder only). The following radiosensitizing chemotherapy regimens are allowed: cisplatin
monotherapy (35 mg/m? IV weekly), 5-fluorouracil (500 mg/m? on days 1-5 and days 22-26) +
mitomycin C (12 mg/m? on day 1), and gemcitabine monotherapy (27 mg/m? IV twice weekly).
Efficacy will be assessed by cystoscopy (= biopsy), CT or MRI with blinded independent central
review, and by urine cytology at 10 weeks after CRT, then Q12W until the end of year 2, and Q24W
thereafter. The primary end point is bladder-intact event-free survival (BI-EFS), defined as the
following: time from randomization to residual/recurrent MIBC, nodal or distant metastases,
radical cystectomy, or death from any cause. The key secondary end point is overall survival (OS),
and additional secondary end points are metastasis-free survival, time to any NMIBC, time to
cystectomy, and safety. Safety and tolerability will be evaluated using a tiered approach. Both the
primary (BI-EFS) and key secondary (OS) end points will be evaluated using a stratified log-rank
test, and treatment differences will be estimated using the stratified Cox proportional hazards
model with Efron’s tie handling method. KEYNOTE-992 is currently enrolling at sites in 19 countries
globally. Clinical trial information: NCT04241185. Research Sponsor: Merck Sharp & Dohme Corp., a
subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.
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A phase | trial of chemoimmunotherapy combining bacillus Calmette-Guerin (BCG) and
intravesical gemcitabine for patients with BCG-relapsing high-grade nonmuscle-invasive
bladder cancer.

Manuel R. De Jesus Escano, Daniel D. Sjoberg, Melissa McCarter, Marlena McGill, Alvin Goh, Timothy F. Donahue,
S. Machele Donat, Eugene K. Cha, Harry W. Herr, Anoop M. Meraney, Hikmat A Al-Ahmadie, David B. Solit,
Guido Dalbagni, Dean F. Bajorin, Bernard H. Bochner, Eugene J. Pietzak; Memorial Sloan Kettering Cancer Center, New
York, NY, Hartford Healthcare Medical Group, Hartford, CT

Background: Intravesical BCG is the most effective treatment for high-grade non-muscle invasive
bladder cancer (NMIBC), yet recurrences are common. Patients with BCG-relapsing NMIBC are
often re-treated with BCG or BCG with interferon (IFN) with an expected response rate of only
40-60%. Several studies show that a major mechanism of resistance to BCG is high levels of
myeloid-derived suppressor cells (MDSCs) and regulatory T cells (Tregs) in the pretreatment tumor
microenvironment. Gemcitabine is a commonly used intravesical treatment for NMIBC that, in
addition to direct anti-tumor cytotoxic effects, may also reduce MDSCs and Tregs. Prior trials
combining BCG with intravesical mitomycin C have shown improved efficacy over BCG alone but
with higher toxicity. While gemcitabine has been shown to be better tolerated than mitomycin as an
intravesical treatment, no study has looked at combined BCG and intravesical gemcitabine. We
hypothesize that combining BCG and intravesical gemcitabine will be well tolerated and result in
higher response rates by reducing levels of MDSCs and Tregs. A novel aspect of our trial design is
the use of a modified continual reassessment method to more accurately identify the maximum
tolerated dose instead of the traditional 3 + 3 design used in most NMIBC phase | trials. Methods:
This is aninvestigator-initiated phase | trial (NCT04179162) that will study the safety of alternating
intravesical gemcitabine and BCG. Inclusion and exclusion criteria are designed so most patients
who would ordinarily be re-treated with BCG or BCG/IFN would be eligible. Patients must have
recurrent high-grade NMIBC within 24 months of their last BCG treatment without meeting the
criteria for BCG-unresponsive NMIBC. Intravesical gemcitabine is given twice a week on weeks 1, 4,
7,and 10, for a total of 8 doses. BCG (50 mq) is given once a week on weeks 2, 3,5, 6, 8, and 9, for a
total of 6 doses. The trial is monitored using a modified continual reassessment method with
increasing dose levels of gemcitabine (500 mg, 1,000 mg, 1,500 mg, and 2,000 mg) being
evaluated. Adverse events are assessed using the Common Terminology Criteria for Adverse
Events version 5.0. The primary objective is to determine the maximum tolerated dose of this
combination to inform our planned phase Il trial. Correlative studies will look at the immunomo-
dulating effects of gemcitabine by evaluating changes in immune cell populations in serial blood
and urine specimens. Tissue and urine will also be evaluated for molecular determinants of
response and resistance to the combination. The trial is open to enrollment with 10 of 25 planned
patients accrued to date. Clinical trial information: NCTO4179162. Research Sponsor: U.S. National
Institutes of HealthSupported by the Sidney Kimmel Center for Prostate and Urologic Cancers, the
National Institutes of Health/National Cancer Institute to Memorial Sloan Kettering Cancer Center
through the Cancer Center Support Grant, award number P30 CA008748, the Marie-Josee and
Henry R. Kravis Center for Molecular Oncology, the Memorial Sloan Kettering Cancer Center
Specialized Program of Research Excellence (SPORE) in Bladder Cancer P50- CA221745, the
Memorial Sloan Kettering Cancer Center Bladder Cancer SPORE Career Enhancement Award, the
Memorial Sloan Kettering Cancer Center Department of Surgery Faculty Research Award, the
Bochner-Fleisher Scholars in Bladder Cancer Award, NIH/NCATS Grant # UL1-TR-002384, the NIH/
NCI K12 Paul Calabresi Career Development Award for Clinical Oncology (K12 CA184746), and the
Wofchuck Family Young Investigator Award.
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Phase Il/lll clinical results of IL-15R«Fc superagonist N-803 with BCG in BCG-unresponsive non-
muscle invasive bladder cancer (NMIBC) carcinoma in situ (CIS) patients.

Karim Chamie, Sam Chang, Mark L. Gonzalgo, Eugene V. Kramolowsky, Wade J. Sexton, Sandeep K. Reddy, Paul Bhar,
Chad Garner, Patrick Soon-Shiong; Institute of Urologic Oncology (IUO), Department of Urology, David Geffen School of
Medicine at UCLA, Los Angeles, CA; Department of Urologic Surgery, Vanderbilt University School of Medicine, Nashville, TN;
University of Miami Miller School of Medicine, Miami, FL,; Virginia Urology Center PC, Richmond, VA: Department of
Genitourinary Oncology, Moffitt Cancer Center, Tampa, FL; NantOmics, LLC, Santa Cruz, CA; ImmunityBio, Inc, Morrisville, NC;
ImmunityBio, Culver City, CA; NantKwest, Inc, Culver City, CA

Background: Patients with NMIBC CIS unresponsive to BCG have limited treatment options. N-803
(Anktiva) is a mutant IL-15-based immunostimulatory fusion protein complex (IL-15RaFc) that
promotes proliferation and activation of natural killer (NK) cells and CD8+ T cells, but not
regulatory T cells. Phase Ib data in BCG-naive patients with NMIBC demonstrate that intravesical
administration of N-803 with BCG induced complete response in all patients, without recurrences
for the study duration of 24 months. An open-label, 3 cohort multicenter phase II/Ill study (QUILT
3.032) of intravesical BCG plus N-803 in patients with BCG-unresponsive high-grade NMIBC
(NCT03022825) was opened. We report here the interim analysis of Cohort A, BCG-
unresponsive (CIS) [with or without Ta or T1disease], as of December 2020 data cutoff. Methods:
All treated patients received intravesical N-803 plus BCG, consistent with the standard induction/
maintenance treatment schedule. The primary endpoint for Cohort A of this phase II/1ll study is
incidence of complete response (CR) of CIS at any time. Results: To date, 80 patients have enrolled
in cohort A of this phase II/Ill trial. Evaluable analysis at this time shows CR rate at any time of 72%
(N=51/71); for patients achieving CR, the probability of maintaining a CR for 12 months is 59%,
with a median duration of complete response of 19.2 (7.6, 26.4) months. Low-grade treatment
related AEs include dysuria, hematuria, and pollakiurua (all 16%), urgency (14%), and bladder
spasm (8%), all other AEs were seen at 6% or less. A total of 9 subjects experienced at least 1
treatment emergent SAE (Severe Adverse event), the SAE rate is 1% for any given AE. No
treatment emergent SAE's were considered treatment related. No immune related SAE's have
been seen. To date, 10/80 (12.5%) patients proceeded to cystectomy in this BCG unresponsive
population. Conclusions:With a CR rate of 72%, N-803 has met its primary endpoint with 59%
probability of CR patients maintaining CR for at least 12 months. With the observed strong efficacy
and an SAE rate of 1%, N-803 represents a novel treatment option for BCG unresponsive CIS with a
favorable benefit:risk ratio, in a therapeutically challenging disease. Clinical trial information:
NCT03022825. Research Sponsor: ImmunityBio.
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